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PREFACE

This report contains reviews of all the metals and minerals produced in
commercial quantities in Canada in 1950. In each case the principal develop-
ments are given as are the main uses, and statistics on production, consumption,
and trade. Mimeographed separates of the reviews for 1950 were issued during
the first half of 1951,

Interest in mineral developments in Canada has been increasing steadily
in recent years as a result of the rapid expansion of the mineral industry,
and this interest is reflected in a marked increase in the demand for the
kind of information contained in the reviews, Quite apart from the distribution
made by the Branch through its mailing list and in response to enquiries, this
information is widely disseminated through its reproduction in whole or in
part in mining and other periodicals in Canada and abroad and in many of
the daily newspapers, and through the Canadian Trade Commissioners in
various countries.

The Branch is indebted to the officers of the Dominion Bureau of Statistics
and {o operators of mines and quarries for much of the information appearing
in this report. As noted in the table of contents, the reviews on crude petroleum
and natural gas were prepared by Dr. J. F, Caley of the Geological Survey of
Canada.

John Convey,
Director, Mines Branch.

Ottawa, January, 1952.
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INTRODUCTION

In 1950, the Canadian mineral industry again established a production
record, the sixth in succession. For the first time the value of output exceeded
a billion dollars, being $1,045,450,073. The increase was general throughout
the industry, the principal gains being in the outputs of crude petroleum,
asbestos, gold, zine, copper, and nickel. A record was also established in the
physical volume of output, the index in 1950 being 147-6 compared with 1336 in
1941, the previous peak year. Exports of mine products also reached peak levels,
as did the domestic consumption of several of these products.

Metallics accounted for the greater part of the total value, being $617,238,340,
2 14-5 per cent increase over that of 1949, Demand for the non-ferrous base
metals was exceptionally strong throughout the year. A development of major
importance was the disclosure of a large deposit of zinc-silver ore by Barvue
Mines Limited in Barraute township, Quebec. Surface drilling on the property
indicated 17,000,000 tons of ore averaging over 3 per cent zinc and 1 ounce
silver a ton to a depth of 700 feet. Plans were formulated to bring the property
into production at the rate of 4,000 tons a day.

Volume output of zine in 1950 reached a new peak, but that of copper,
nickel, and lead was considerably short of the peaks reached during the war,
though in each case the value of output was much higher in 1950. Prices of
the four metals rose sharply during the year. Nickel, for instance, advanced
from 42-5 cents a pound in January to 51-75 cents at the close of the year;
copper from 20-35 to 25:95 cents; lead from 13-25 to 17-95 cents; and zine
from 16-50 to 19-30 cents; the prices being in Canadian funds.

The greater part of the lead and zine exported in 1950 again went to
the United States and most of the copper to Great Britain. The United States
has been the chief importer of Canadian nickel for a number of years. Exports
of the four metals in 1950 reached a value of $285,626,000. Domestic con-
sumption of nickel was still less than 3 per cent of the output, whereas
consumption of zine reached a reecord of 54,370 tons. Lead consumption at
57,300 tons was well below the peak of 1946, and copper consumption at 106,900
tons was the highest since the war, but was more than 76,000 tons below that
of the 1942 peak year.

Although Canadian output of non-ferrous base metals, with the exception
of zinec was below peak wartime levels, the industry underwent considerable
enlargement through the expansion of productive facilities, the development of
new deposits, and the discovery of others. Practically all of the main producers
made large expenditures, broadly designed to improve metallurgical practices,
to provide greater smelter and refinery capacity, and to handle larger ore tonnages.

Total shipments of iron ore at 3,218,983 long tons was about the same as in
1949 although developments in the industry give promise of a greatly inereased
output within the next few years. Considerable headway was made in ecarrying
out the expansion program at the Steep Rock deposits in northwestern Ontario
which aimed at a production of at least 3,000,000 long tons by 1955 and an even-
tual annual produetion of 10,000,000 tons. The Helen mine in the Michipicoten
area reached its rated capacity of 1,000,000 tons of sinter a year. Construction
was started on the railway from the port of Seven Islands on the Gulf of St.
Lawrence to the Quebec-Labrador hematite deposits, and drilling of several
magnetite deposits in eastern Ontario was commenced.
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An event of significance was the commencement of shipments of titanium
ore from the Allard Lake deposits north of Havre St. Pierre in eastern Quebec.
A total of 100,000 tons of ore was mined and shipped to the smelter at Sorel,
Quebec, where the first of five contemplated furnaces was pub into experimental
operation to produce iron ingots and titanium dioxide slag.

Much interest was centred in the Beaverlodge area, north of Liake Athabasca,
in Saskatchewan, and particularly on the Ace property of Eldorado Mining and
Refining (1944) "Limited. This property showed promise of becoming a major
source of supply of uranium ore and its development toward production was
actively under way. The more than 2,300 known occurrences in the area included
about 1,100 on claims held by Eldorado. Many of these occurrences seemed
to merlt further exploratory work.

In the gold industry there was a 318,000-ounce increase in production
over 1949, mainly from Quebec, although output from Ontario and Manitcba also
increased. Exploratory and development work was less active in 1949 with
the exception of a few areas, particularly, the Yellowknife area, Northwest
Territories.

Output of the industrial minerals in 1950 reached a record value of
$227,000,000, a 27 per cent gain over 1949. Volume records were established
in asbestos cement sand and gravel, clay products, salt, and gypsum. The
outpub of ashestos for the first time included a substantial quantlty of chrysotile
fibre from Ontario with the commencement of commercial milling at the Munro
mine of Canadian Johns-Manville Company Limited, near Matheson. There
was an active search for new deposits and several companies carried out explor-
atory and development work in Quebec, Ontario, and British Columbia.
Exploratory work on an oceurrence of chrysotile discovered at McDame Moun-
tain in British Columbia south of the Yukon border proved encouraging, and
further examination of the commercial possibilities was planned for 1951.

Capacities were expanded and equipment was improved in several of
Canada’s gypsum plants. Within the past few years the gypsum industry has
shown an mecreasing interest in the possibilities for beneficiation of the some-
what low-grade ores that constitute the greater part of the raw material available
from deposits in central and western Canada. The Department of Mines and
Technical Surveys carried oubt extensive tests on the beneficiation of gypsum
from some of these deposits with considerable initial success.

In spite of a record output of cement and capacity operation of the plants
it was necessary to import 1,386,200 barrels, 60 per cent of which came from
the United Kingdom. Expansion planned by the industry was expected to
increase total cement-making capacity to 22,500,000 barrels annually by 1952
compared with a capacity of 17,000,000 barrels at the end of 1950.

Difficulty was experienced by several countries in obtaining adequate sup-
plies of elemental sulphur from the Frasch-mined domes of Texas and Louisiana.
Actually, Canadian manufacturers of pulp and paper, heavy chemicals, explosives,
and textiles .experienced little difficulty obtammg their needs until the third
quarter of 1850. By then, however, low producers’ stocks and declining reserves
threatened to reduce shipments, with the prospect of a continuing shortage for
-some time. The large reserves of natural gas in the Pincher Creek, Jumping
Pound, and Turner Valley fields in Alberta were estimated to contain 8, 4,
and 2 per cent, respectively, of hydrogen sulphide gas. In the case of the
Pincher Creck ﬁeld for instance, it was estimated that 430 tons of elemental
sulphur could be recovered from every 100,000,000 cubic feet of natural gas.
In the plant it is erecting in the Jumping Pound field, Shell Oil Company of
Canada expected to recover 10,000 tons of elemental sulphur a year. Royalite
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0Oil Company, Limited planned to erect a plant at Turner Valley for the recovery
of sulphur from the natural gas of that field. Output from these plants, however,
would be sufficient to meet only' a part of the Canadian requirements, a.nd
unless the supply situation improves, increased attention will possibly be given to
the development of pyrite deposits, some of which in Canada are known to
contain large tonnages.

Clay products made from Canadian clays reached a value of $21,790,000
in 1950 and those made from imported clays a value of $15,095,500. Expansmn
and modernization of plants have been fairly general in recent years and several
new plants have been established. The defence program caused a heightened
demand for refractories and special electrical poreelains,

Output of fuels was valued at $201,193,957, 9-6 per cent higher than that
of 1949. Volume records were established in the production of coal, natural
gas, and crude petroleum with output of crude petroleum 86-3 per cent above
that for 1949.

Completion of the 1,150-mile pipeline from Edmonton to Superior, Wisconsin,
was a notable event of the year. Average daily production for wells in Alberta
in 1950 was 75,605 barrels and potential production at the end of the year was
185,000 barrels, or the equivalent of about 45 per cent of present Canadian
requirements, Oil companies operating in western Canada made a record
expenditure of approximately $150,000,000 on exploration and development in
1950, with: the result that new pea.ks were set in footage drilled, in well comple-
tlons, and in discoveries made. Total footage drilled for development and
exp101 atory wells in the Prairies reached 4,600,000 feet, compared with 3,273,000
feet in 1949. One hundred and seventeen geophysma.l parties were in act1on,
of which at least 105 were in Alberta where the greatest exploratory activity
was in the central and south-central areas.

The marked increase in productive potential of the Prairie Provinces led
to the building of a refinery at Winnipeg at a cost of $10,000,000; construction
of a 75-mile, 10-inch connecting pipeline from Gretna, Manitoba, to Winnipeg
at a cost of $2,500,000; construction of a 30-mile, 16-inch pipeline from Redwater
to Edmonton at a cost of $2,500,000; refinery construction and modernizing
at several centres such as Edmonton, Ogden, Lloydminster, Moose Jaw, Regina,
and Froomfield near Sarnia, Ontario, at a total cost of approximately $75,000,-
000; and construction of additional storage capacity at Sarnia.

Natural gas continued to be found in almost every well drilled for oil in
Alberta, Throughout most of 1950, markets available to the established gas
fields in the plains areas were fully supplied and there was little incentive
to prospect for further gas reserves. Despite this, several gas discoveries of com-
mercial importance were made in areas in Alberta stretching from the south-
eastern part of the province to the Peace River district. The matter of a policy
regarding permission to export natural gas from the province was under review
by the Government of Alberta.

Canadian output of coal reached a record of 19,139,100 tons. Output from
Alberta was about 500,000 tons lower than in 1949, but that from Nova Scotia,
Saskatchewan, and British Columbia was considerably higher.




1. METALS

ALUMINIUM

Production of aluminium in Canada, all of which is from imported ore,
amounted to 396,882 tons in 1950, a peacetime record.

Aluminum Company of Canada Limited, the only producer in Canada,
operates an alumina preparation plant at Arvida and has reduction plants at
Arvida, Ile Maligne, Shawinigan Falls, La Tuque, and Beauharnois in Quebec.
These plants have a rated capacity of approximately 550,000 short tons of
aluminium annually, which is more than 20 per cent of world production capacity
and is exceeded only by that of United States. The plants at Arvida, Ile Maligne,
and Shawinigan Falls were in operation during the year and it was reported that
the Beauharnois plant would resume production. The company fabricates
aluminium and aluminium alloys ‘at plants in Kingston, Etobicoke, and Toronto
in Ontario, and at Shawinigan Falls in Quebec. Other companies also operate
plants for the manufacture of aluminium products.

Aluminum Company of Canada Limited announced its intention to under-
take development of an area in T'weedsmuir Park in northern British Columbia
for the erection of a new reduction plant. The first stage in the development is
the construction of a 500,000-horsepower Hydro Electric project. The company
plans also to erect a hydro-electric plant on the Peribonka River in Quebec to
?Iupply electric power for increased ingot-making capacity in the Saguenay

istrict.

Low cost electric power in quantity near desirable locations has been the
principal factor in establishing the aluminium industry in Canada. Bauxite from
British Guiana, coal and coke from United States, and cryolite from Greenland
and United States are the chief raw materials. Fluorspar from Newfoundland
is now used for production of synthetic cryolite for the reduction operation.

Although ‘Canada has no bauxite, low-grade potential ores of aluminium,
such as clay, shale, nepheline syenite, and anorthosite, containing from 20 to
30 per cent alumina occur in many areas. The utilization of these low-grade raw
materials has been the object of much research in various parts of the world,
and various processes have been developed. The economic success of any of these
processes will depend largely upon local conditions, but it has yet to be proved
that any of them can compete on an even basis with the Bayer process, the
standard process for producing alumina, ‘and which utilizes bauxite containing
from 55 to 60 per cent alumina, and less than 7 per cent silica.

Production, Trade, and Consumption

1950 1949
Short tons $ Short tons $

Production: tngot........ccuuuuunnenn. 396,882 |............ 369,466 |............

Imports: bauzite .
om: British Guiana. . ............ 1,679,196 | 7,091,870 | 1,725,104 | 8,961,371
United States............... 90,970 | 2,239,082 43,378 775,567
Gold Coast......coovivvenn. 44,976 250,959 f.uveieiiii i
Netherlands Guiana.......... 27,576 227,617 24,158 326,398
Other countries.............. 18,909 80,507 [ .veiiiiniii]iiniiiiins
Total,v.oeeeeeenennnnn. 1,861,627 | 9,800,125 | 1,792,640 | 10,063,336

1




1950 1949
. Short tons - 3 ‘Short, tons 3
Imports: cryolite
From: Denmark.........ocvevunn.. 2,646 381,184 1,378 213,563
United States............... 1,088 217, 1484 150 30,353 -
Total........oovvnnnn.. 3,734 598,668 1,528 243, 916
Imports: aluminium products
emi-manufactured.............. . e 1,267,987 |............ 2,091, 073
_Fully manufactured. ...............[.cceennnn.. 6, 879 077 |oeevvnea... 5, 753 790
Total.. ..o, 8,147,064 |............ 7,844,863
Exports: primary forms . -
To: United States............... 160,509 | 45,895,471 69,690 | 19,023,028
United Kingdom............ 138,814 | 39,223,555 171,799 { 48, 713 1854
Brazil.........cooevevinn.. 5,329 | 1,610,190 6,863 1 978 156
Australia................... 5,034 | 1,599,108 7,274 2 215 1700
Netherlands. . .............. 4,249 | 1,184,107 5,256 1 631 1619
Taly. oo enniee i 3,509 | 1,093,322 | 3,517 985,016'
Poland..........covnvnnnnn. 2,659 748,150 ... .. beeenn
Sweden...........oovvvuunnn 2 487 856,672 9,180 3,131,840
Switzerland................. '558 186,139 7,929 2, 264 1604
Other countries.............. 12,578 | 3,972,831 15,308 | 4,828,764
Total......ooeeviiil 335,726 | 96,369,545 296,906 | 84,773,481
Exports: semi-fabricated
To: TUnited States............... 3,718 | 1,936,904 2,488 1,258,058
India....... e 3,359 | 1,519,898 3,227 1 551 ‘545
Union of South Africa....... 1,109 520,133 . 6 3, 1563
Biazil....,...coeevennnn., 199 86,235 1,164 548, 1028
Other countries.............. 3,060 [ 1,429,583 3,691 1,793,383
Total....ovvevnerea... 11,445 | 5,492,763 10,576 5,154,577
Ezxports: manufactured products
To: Venezudla..................0...cccn... 1,931,014 |............ 1,097,047
United States...............|.cceven... 357 055 {oveeenenennn 345 1600
CostaRica......oovveneenni]onninnnnnn, 177 613 |....vueunn, 120 941
CUbR. e 176,088 |- ... ...l 115,432
Colombia. ...oovveerin i eaannnn, 156, 92 |l 125,878
Other countries..............|.cevrevnn.. 863 ,431 ............ 1,160,503
L P I 3,661,603 |............ 2,965,401
Lzxports: scrap
To: Un1ted States............... 4,642-9 1,343,393 4,028 1,005,291
Other countries.............. 0-1 . 60 356 98,814
Total........ccvvunnns. 4,643-0 1,343,453 4,384 1,104,105
Domestic consumption: ingot........... 65,000 |............ 58,800 [............

Uses and Prices

Aluminium is finding an increasingly wide field of use and markets are
contimially expanding. ‘It is available in primary forms and semi-fabricated
shapes as castings, forgings, sheet, rolled and extruded shapes, tube, rod, wire,
In recent years, transportation, arch1tectural and
bulldung uses, household supplies, and the electrical industry have provided the
chief market outlets for :aluminium.

foil, powder, and paste.
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The domestic base price of aluminium ingot (99-50 per cent minimum) for
orders of 30,000 pounds or over f.o.b. Arvida or Shawinigan was 15} cents a
pound until October 1950, when it was increased to 17 cents.

ANTIMONY

World demand for antimony showed a marked increase in 1950 and this,
coupled with the virtual stoppage of supplies of the metal from China, resulted
in a gradual tightening of world supply. Major Canadian requirements con-
tinued to be met by imported antimony metal and the utilization of domestic
antimonial lead scrap largely in the form of old battery plates.

Canada’s output of antimony is in the form of antimonial lead, the sole
producer being The Consolidated Mining and Smelting Company of Canada
Limited. Output in 1950 was 2,932 tons with an antimony content of 322 tons,
compared with 1,078 tons of antimonial lead with an antimony content of
79 tons in 1949. Four grades of antimonial lead were produced in 1950 having
an antimony content of 2, 5, 7, and 12 per cent, respectively.

Production and Trade

1950 1949
Short tons £ Short tons 3
Production (antimony content of anti-
monial lead alloy)................. 322 217,750 79 61,020
Imports (regulus)
From: United States............... 911 509,511 420 310,817
Belgium........ooovvnennnn 553 204,426 226 168,214
United Kingdom............ 74 36,426 67 36,416
Yugoslavig. ..ooveeeviiinn. 29 13,855 [..ovvvinini]eneineninnnn
Ching...coovevveenaneennn. 28 14,617 579 392,855
Czechoslovakia,.............. 11 4,885 f. e
Total....covvvvnneaenn. 1,606 873,720 1,292 908,302
Ezports (antimony content of anti-
monial lead)
To: United States............... 287 | vvennnann L IO

The principal producers of antimony are Bolivia, Mexico, South Africa,
United States, Czechoslovakia, and Yugoslavia. In 1949, world production of
recoverable antimony was estimated to be 34,000 metric tons (United States
Bureau of Mines, Minerals Yearbook, 1949). :

Canadian Occurrences

Occurrences of antimony are not common in Canada. Deposits are found,
largely as the mineral stibnite (SbeS3), in Newfoundland, Nova Scotia, New
Brunswick, eastern Quebec, British Columbia, and Yukon.

Newfoundland

A deposit of stibnite on the west shore of Mortons Harbour on New World
Island, Notre Dame Bay, was worked intermittently from 1890 until 1916 and
a small amount of ore was exported.

The stibnite occurs in a vein along the contact of a 6-foot rhyolite dyke
that intrudes chloritized andesitic lavas. The workings, which are in a fair
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state of preservation, consist of a 230-foot tunnel about 10 feet above tidewater,
with a shaft to the surface at the inner end, and a shorter tunnel at 55 feet
above sea-level.

Samples taken by the Mines Branch, Ottawa, in 1950, assayed as follows:

Sb, As, Pb, Ay, : Ag,
Sample No. per cent per cent per cent oz, /ton o0z./ton
Looviivinnnn, . 33-0 2.14 0-40 0-02 0-39
Dt 21.92 S 1482 [ Trace  |o.o..... e
[ F 38-00 1-18 0-10 Trace 0.24

1. 9-inch channel sample of ore from hanging-wall at face in upper drift. .
2, 12-inch channel sample of ore and rock from hanging-wall at 4-foot opening over lower drift.
3. 9-inch channel sample of ore from foot-wall over upper drift. .

Nova Scotia

The West Gore deposit in Hants county, about 25 miles east of Windsor,
was first worked in 1884. Mining has been carried on at different periods, the
last being between 1910 and 1917, and over 7,700 tons of hand-cobbed ore and
concentrates were produced. ' .

The ore occurs as lenses of auriferous stibnite in fissure veins in slate and
quartzite. Almost all of the production has come from one vein that has been
developed to a depth of 800 feet. Numerous other veins have been reported of
which only two have received a limited amount of investigation. Antimony-
Gold Mining and Smelting Corporation Limited has owned the property since
1948. » '

At Lansdowne, Digby county, some surface exploration was carried out
during 1949 and :1950.

New Brunswick

Stibnite showings in quartz veins at Lake George extend for a length of
one mile and & width of half a mile. The deposit was worked intermittently
between 1868 and 1931. During several of the active periods smelting furnaces
were operated. A number of shafts were sunk at different times, the deepest
being 3756 feet. Some exploration and drilling was done in 1947 and 1948.
Several of the ore dumps sampled at that time assayed 1-77 to 3-10 per cent
antimony. The property is now held by Mineral and Oil Exploration Syndicate.

Quebec ' ,

A deposit of stibnite in South Ham township, Wolfe county, the only
known deposit of possible economic interest in the province, was worked around
1874,

British Columbia

Limited development has been done on several deposits. The Stuart Lake
mine in the Fort St. James area was opened by a shaft in 1940 and shipments of
ore were made for test purposes. : '

There are several occurrences of antimony in the Bridge River area. One
of these at the head of Truax Creek has been under development for the past
few years, first by Bellore Mines Limited, and later by Gray Rock Mining
Company Limited: During 1950, the tunnel was advanced 400 feet.
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‘Consolidated Mining and Smelting Company’s Sullivan mine at Kimberley
contains small amounts of antimony that is ultimately recovered in the form of
an antimonial lead alloy from the residues obtained in the refining of lead at
the company’s smelter at Trail. Up to 1944 the antimony was recovered as
refined metal.

Yukon

The principal occurrences -are in the Wheaton district. A recent discovery
on the east side of Carbon Hill is stated to have a vein exposed for 100 feet
with a width of 15 feet, and having an antimony content of about 15 per cent.
The claim is within 4 miles of a road.

Uses and Consumption

Antimony is used chiefly as an alloying element with lead, to which it
imparts hardness and mechanical strength. Its characteristic of expanding on
cooling makes it particularly useful in type-metal alloys. Antimonial lead is
used for battery plates, for cable covering, for sheet, pipe, etc., and in the
chemical and pulp and paper industries. It is ‘2 component of most bearing
metals and is alloyed with lead and tin in making solder, foil, collapsible tubes,
and type metal.

Sulphides of antimony are used as pigments in paint manufacture and in
the rubber industry. The oxides are used in the production of porcelain enamel
frits. Antimony is the base in flame-proofing compounds.

Canadian consumption of antimony regulus by specified industries in 1948
and 1949 was:

1949 1948

Short tons | Short tons

White metal foundries. ..ottt 683 700
Electrical apparatus.......ccovvii it 63 56
SIS 8 9 23
Brass foundIIes. .. vt vt it e i i e e s 11 13
Miscellaneous. ... ..ot i e e e 18 20
Total. e e 784 812

Prices

The average Canadian price of antimony in 1950 was 29-958 cents a pound
according to the Dominion Bureau of Statistics.

Domestic antimony in United States, according to the Engineering and
Mining Journal Metal and Mineral Markets, declined from 85-28 cents to
27-78 cents on March 16. It increased to 31-78 cents early in September, and to
35-28 cents a pound at the end of 1950. The average price for 1950 was 30-90
cents a pound.

ARSENIC (ARSENIOUS OXIDE)

Although arsenical ores are widely distributed in Canada, the production
of arsenic is limited to only a few localities where it is recovered as a by-product
in the treatment of gold or silver-cobalt ores, A total of 397 tons of refined
white arsenic (AsyOgz) valued at $52,029 was produced in 1950, compared with
263 tons valued at $26,332 in 1949.
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During 1950 the demand for refined arsenic showed a marked increase
over that of the past several years and practically all accumulated stocks were
disposed of.

Production and Trade

1950 1949
Pounds 8 Pounds 8

Production (reflned arsenious oxide)
ONEATIO . v v oeevn s eeeeeennans, 247,557 16,220 175,938 8,797
Quebec. ..o 546,534 35,809 350,707 17,535
Total.................. 794,091 52,029 526,645 26,332
Ezports'.................. ... ... 361,400 17,382 12,400 1,030
IMpOrts®. ... 12,290 3,229 256,957 18,001

1 Excludes those for which no payment is received.
* Arsenious oxide and arsenic sulphide.

World production of arsenic is practically all derived as a by-product
from the treatment of gold, silver, cobalt, lead, and other base metal ores.
The leading producing countries are Sweden, United States, Mexico, France,
Australia, Italy, and Japan.

Canadian Sources of Supply

Canada’s output of crude white arsenic continued to come from O’Brien
Gold Mines, Limited and Consolidated Beattie Mines Limited, in Cadillac
and Duparquet townships respectively, in Quebec. Production, which is recovered
as a by-product in the roasting of arsenical gold ores, totalled 1,544 tons in 1950.

The output of the O’Brien mine was shipped to Deloro Smelting and Refining
Company Limited, Deloro, Ontario, where it was refined to the white arsenic
of commerce. Consolidated Beattie Mines Limited shipped 22 tons to Newcor
Mining and Refining Limited, Douglas Lake, Saskatchewan, for refining. This
company has since been acquired by Asfe Mines Limited.

The gold-arsenic concentrates produced by Bralorne, Kelowna Explora-
tion, Polaris-Taku, and other gold mines in British Columbia were shipped to
the smelter at Tacoma, Washington, but as no payment is made for the con-
tained arsenic, this output is not included in the Canadian production figures.

Uses

White arsenic is used chiefly in Canada as an oxidizing agent in the manu-
facture of glass, where it acts as a clearing agent by eliminating the coloration
due to traces of iron oxide. It is also used in the form of calcium and lead
arsenate for insecticides and weed-killers, but this market is being absorbed to
a considerable extent by organic insecticides such as DDT. and 2-4-D.

Other uses are in the manufacture of wood preservatives, pigments for
metal finishing, dyestuffs, cattle dip, bearing metals and alloys, and pharma-
ceuticals. Its use in the medicinal field has declined rapidly with the advent

of penicillin.
Consumers and Consumption

The more important Canadian consumers are: Niagara Brand Spray Com-
pany Limited, Burlington, Ontario; Dominion Glass Company Limited, Con-
sumers (Glass Company Limited, Mount Royal Metal Company Limited,
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Mallinckrodt Chemicals Limited, and Sherwin-Williams Company of Canada
Limited, all of Montreal; Canada Metal Company Limited, Toronto; Steel
Company of Canada Limited, Hamilton; and International Fibre Board Limited,
Gatineau, Quebec.

Consumption of Arsenious Ozxide in Canada

_ 1949 1948
Pounds Pounds
Glass INAUSITY . . oo et it ittt it eiiiie e e 392,560 432,711
White metal alloys. ...ttt ii i i 34,828 30,927
Miscellaneous (including insecticides).................coovvnnn. 49,313 244 951
07 PP 476,701 708,589

Prices

According to Engineering and Mining Journal Metal and Mineral Markets,
the price in 1950 of refined arsenious oxide (white arsenic, minimum 99 per cent
As;Og) in barrels, carload lots, delivered, remained at 5% cents a pound until
October 19 when it increased to 6 cents with a further increase on December 7
to 6% cents a pound.

BISMUTH

Canada’s entire production of metallic bismuth is derived as a by-product
from the residues resulting from the electrolytic production of lead bullion by
The Consolidated Mining and Smelting Company of Canada Limited at Trail,
British Columbia. Output in 1950 was 58 per cent greater than in 1949 due
to the marked increase in the output of virgin lead.

Assomoly Registered, a company owned jointly by Molybdenite Corpora-
tion of Canada Limited, and Associated Metals and Minerals, New York,
produced a small amount of bismuth oxychloride from the operation of its
leaching plant at the La Corne mine in Quebec for a short period during 1950.

Production and Trade

1950 1949
Pounds $ Pounds 8

Production

British Columbia {(metal)......... 162,616 365,886 102,913 210,972

Quebec (inore)..........cevneen. 29,005 65,261 | ........ .. it

Total.................. 191,621 431,147 102,913 210,972

Ezports

L 7 114,000 |............ 178,000 [............
Imports

(Bismuth-bearing ore, gross

weight)

From: United States............. 59 206 199,397 83,382
Australia.........cooo it ]iieiiiin i et 1,232 721
Bolivia.......ooviviiiininn o 72,145 14,556

Total.................. 59 206 272,774 98,659

52624—2



]

World production was estimated at 1,500 metric tons (1,663 short tons) in
1949, the principal producing countries being Peru, Mexico, South Korea, United
States, and Canada. o

Canadian Occurrences

Occurrences of bismuth are rare, the most important being in the lead-
zine-silver ore of the Sullivan mine of Consolidated ‘Mining and Smelting Com-
pany at Kimberley, British Columbia, where it occurs in very small amounts,

The mineral tetradynite (a telluride of bismuth) oceurs in the Glacier
Guleh Group, near Smithers, British Columbia. -

Small amounts of bismuth are associated withi the silver-cobalt ores of
the Cobalt district in northern Ontario.

Bismuth occurs in association with molybdenite in the La Corne mine in
Quebee, which produced a small tonnage of bismuth concentrates and metallic
bismuth in 1946 and 1947. The mine has been closed since 1947.

A small deposit of bismuth associated with copper and antimony occurs
on Pond Island in the Bay of Exploits, Notre Dame Bay, Newfoundland. °

Uses and Consumption

Owing to its extreme brittleness, bismuth is seldom used alone, but is
consumed in the composition of low fusibility, non-ferrous alloys. These low
melting point alloys usually contain from 40 to 60 per cent bismuth with varying
proportions of other metals, such as tin, cadmium, lead, antimony, indium,
and zine. They are used for sprinkler plugs and other fire protection appliances,
electrical fuses, low-melting - solders, dental amalgams, and tempering baths
for small tools. Bismuth is used in the production of radar equipment and in
making optical glass. ' ,

Bismuth salts are used extensively in medicinal compounds and phar-
maceutical products.

Canada uses less than 50 tons of bismuth metal a year, the principal con-
sumers being: Canada Metal Company Limited, Toronto; Mount Royal Metal
Company Limited, Montreal; Mallinckrodt Chemical Works Limited, Ville
LaSalle, Quebec; and Merck and Company Limited, Montreal.

Prices

Thes average Canadian price, according to the Dominion Bureau of- Sta-
tistics, of domestic bismuth for 1950 was $2.078 a pound.

CADMIUM:

Production of cadmium in Canada increased slightly to 848,406 pounds in
1950, compared with 846,541 pounds in 1949, whereas domestic consumption and
exports showed respective increases of 4 and 6 per cent. Cadmium advanced in

price from $2 to $2.55 a pound during 1950 due largely to expanded production

of combat aireraft and other war materials. ‘

Cadmium occurs in close association with zine and in Canada it is recovered
from the high cadmium precipitate obtained in purifying zine electrolyte at the
electrolytic zine plants of The Consolidated Mining and Smelting Company of




9

Canada Limited at Trail, British Columbia and of Hudson Bay Mining and
Smelting Company Limited at, Flin Flon, Manitoba. Consolidated Mining and
Smelting Company produced 349 tons at its cadmium refinery at Trail, which
has a rated capacity of 700 tons a year, whereas Hudson Bay Mining and
Smelting ‘Company, Limited produced 70 tons at its Flin Flon refinery, where
the rated capacity is 180 tons. A 99-99 per cent cadmium product can be made
at both refineries if required.

Production, Trade, Consumption

1850 1949
Pounds $ Pounds $
Production
British Columbia and Yukon........ 706,950 | 1,640,124 665,449 1,864,170
Saskatchewan and Manitoba........ 141,456 328,178 181,092 371,239
Total.................. 848,406 | 1,968,302 846, 541 1,785,409
Exports
To: United Kingdom..+......... 367,812 832,399 442,664 1,047,509
United States............... 231,605 500,941 64,965 126,749
France.......oovvvvvnniians 19,800 42,099 34,749 84,980
Sweden..................... 38,080 81,298 48,568 100,899
Other countries.............. 18,708 41,115 42,601 94,125
Total.................. 676,005 1,497,852 633,607 1,454,262
Consumplton............cccovunnn.. 281,000 |............ 222,000%............
Refinery production by principal
countries**
United States............... 8,982,950 |............ 8,023,616 {............
Canada.................... 834,218 |............ 846,541 [............
Tasmania (Australia)........ 499,747 ... ........ 468,852 {............
Great Britain............... 261,588 [............ 221,820 |.....oounnn
* Rovised.

** American Bureau of Metal Statistics.

Most of the output of cadmium at Trail comes from zinc concentrates
produced from the lead-zinc ores mined at The Consolidated Mining and Smelting
Company’s Sullivan mine at Kimberley, British Columbia. The remainder
originates in the zine ores of a number of mines in British Columbia and else-
where that ship zine concentrate to the Trail smelter for treatment. The more
important of these mines in the order of the cadmium content of their shipments
in 1950 are: Canadian Exploration Limited, Britannia Mining and Smelting
Company Limited, Reeves MacDonald Mines Iimited, Kootenay Belle Gold
Mines Limited (Zincton), Silver Standard Mines Limited, Silbak Premier Mines,
Limited, all in British ‘Columbia; and United Keno Hill Mines Yimited in the
Mayo area, Yukon.

Hudson Bay Mining and Smelting Company’s cadmium production came
largely from its copper-zinc orebody at Flin Flon on the Saskatchewan-Manitoba
boundary. The company also treated zine concentrate containing cadmium
from Sherritt Gordon Mines Limited at Sherridon and from Cuprus Mines
Limited near Flin Flon, both in Manitoba.

520624—23
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Uses

Cadmium is used largely for electroplating iron, steel, and, to a lesser extent,
copper alloys. The metal is desirable for this use for the following reasons:

1. A very thin coating ﬁrovides adequate protection from corrosion,

2. The metal can be plated uniformly on intricately shaped objeébs at a .

high rate of deposition.
3. ‘A cadmium-plated article has an attractive and enduring lustre.

4. Cadmium is highly resistant to atmospheric, alkali, and salt water
_corrosion, although, it has a relatively low resistance to acids.

Cadmium-plated articles include a wide rangev of items used chiefly in
making automobiles, aireraft, and household appliances.

Another important use is in the white metal alloy industry, especially in the
manufacture of eadmium base-bearing metals for use in high-speed internal
combustion engines.

The addition of 0-7 to 10 per cent of cadmium strengthens copper without
seriously reducing its electrical conductivity.

iCadmium is used in making low melting point solders and fusible alloys for
sprinkler apparatus, fire detector systems, and valve seats for high-pressure gas
containers.

New uses are reported to have been found for the metal in atomic energy
research.

‘Cadmium sulphide and cadmium sulphoselenide (red lithopone) are standard
agents for producing bright yellow and red coloury in paints, ceramic materials,
inks, rubber, and leather. Cadmium nitrate is used in white fluorescent lamp
coatings; and the oxide, hydrate, and chloride of cadmium are used in electro-
plating solution. Cadmium bromide, chloride, and iodide are used in the
preparation of special photographic film. Cadmium stearate is used in large
tonnages as a stabilizer in making vinyl plasties.

Prices

The average ‘Canadian price in 1950, estimated by the Dominion Bureau of
Statistics, was $2.31 a pound.
The New York price for commercial sticks and bars remained at $2 a pound

until June, after which it increased gradually to $2.55 by the end of 1950,
Platers’ shapes and anodes were 25 cents a pound more.

CHROMITE

No ' shipments of chromite were reported in 1950. The Canadian output of
chromite declined from a wartime peak of 29,595 tons in 1943 to 361 tons in
1949, The latter consisted mainly of shipments from small stockpiles of ore at
the old Montreal pit of Union Carbide Company in the Black Lake area of the
Fastern Townships of Quebeec. .
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Production, Trade, and Consumption

1950 1949
Chrome Ore
Short tons $ Short tons $
Production (Shipments)......cooovvini]onennienen .. 361 7,148
Imports
From: United States®.............. 12,055 432,730 23,386 757,195
Union of South Africa 57,610 498,973 28,417 470,759
Southern Rhodesia 5,058 184,700 7,040 269 614
Philippines. . o 10,332 147,766 6,283 132,604
Turkey. ... 12,817 409,964 560 25,628
Sierra Leone 10,427 276,821 {. ... ..o
Cuba...........coviunn... 6,944 108,284 1. ..o v e
Other countries.............. 4,582 133,867 560 8,282
Total. .. .ooeeeennnn, 119,325 | 2,192,555 66,246 | 1,664,082
Consumplion.......covovivuennnnnn. 90,798 |.....oovtt. 55,793 |.. ..ol
Consumer’s Stocks, Dec. 81,........... 32,842 |....ovnn.... 43,159 |.......... .

* Imported via United States from South Africa, Philippines, Russia, Turkey, Yugoslavia, Sierra Leone, and India.

Most of the chromite deposits from which production was obtained in the
past are between Quebec city and Sherbrooke in the Eastern Townships of
Quebee, but all mines were inactive during 1950,

The old Montreal pit in the Black Lake district in the Eastern Townships
was reopened in 1941 by Union Carbide Company and was operated for the
company by Orel Pare until closing in 1947. Small shipments from stock have
been made by this company since that time. During World War IT production
was also obtained from the Sterrett mine in Cleveland township and the Reed-
Belanger property in the Black Lake district, both of which ceased to operate in
1944, The Chromeraine mine, also in the Black Lake area, was operated for a
short time in 1943 and 1944 by Wartime Metals Corporation.

During the summer of 1942 extensive low-grade chromite deposits were
discovered in the Irac du Bonnet district in southeastern Manitoba about 80 miles
northeast of Winnipeg. Various zones of disseminated chromite bands have
been: traced for considerable distances in the Bird River complex of ultrabasic
rocks in this district. There is no massive chromite within any of the zones.
The average grade of the main chrome band is about 20 per cent CryOg3 and is
readily beneficiated to a product containing 35 to 40 per cent CryOs; with a
chrome-iron ratio of about 1-4 to 1. Test work has been conducted by Hudson
Bay Mining and Smelting Company, Limited and by the Mines Branch, Ottawa,
in an effort to raise this low chrome-iron ratio to within market requirements.

Although Canada’s production of chromite is negligible the availability of
abundant electric power, at reasonable rates, has enabled the establishment
of extensive ferro-alloy manufacture. Ferrochromium is produced in carbon are
electric furnaces for domestic consumption and export by Electro Metallurgical
Company of Canada, Limited in its works at Welland, Ontario. Chromium
Mining and Smelting Corporation, Limited at Sault Ste. Marie, Ontario, produces
Chrome X and other exothermic chrome addition agents from ores containing
about 45 per cent Cro O3 with a chrome-iron ratio of from 1-5 to 1 to 1-9 to 1.



12

This company plans the early erection of a plant at Glendive, Montana, to
manufacture chrome addition agents from the low-grade Montana ores. Canadian
Refractories Limited in its plant at Kilmar, Quebec, produces a full line of chrome
refractories from imported ores for furnace linings.

World Production

World production of chromite, of all grades, varies from 1,100,000 tons to
more than 2,000,000 tons annually and comes mlamly from R/us51a, Union of
South Afmca the Philippines, Southern Rhodesia, Turkey, and Cuba, with
. smaller ’r,onn-a.ges from New Caledonia, and India.

Southern Rhodesia, Turkey, and Russia are the main sources of metallur-
gical grade chromite. The Philippines, Cuba, and Southern Rhodesia supply
~mainly high-grade refractory ores. The Umon of South Africa is the chief
source of chemical-grade ore. :

Uses and Specifications

The uses of chromite are divided into three groups, namely metallurgical
(by far the most important), refractory, and chemical.

The chromium content, the ratio of chromium to iron in the ore or concen-
trate, the amount of non- chromium bearing material in the ore, and the physical
character of the ore are the chief factors determining the grade and use of the
material.

For standard metallurgical uses, chromite should contain a minimum of
48 per cent chromic oxide (Cra03) with a chromium to iron ratio of 3 to 1 or
more, and the material should be in lump form,

For special types of chrome addition agents such as Chrome X, produced
by Chromium Mining and Smelting Corporation Limited, Sault Ste. Marie,
Ontario, lower grade ores with a ratio of 1-5 to 1 are bemg used.

Refractory chromite should contain 57 per cent or more of combined CryOg
and alumina (AlOg) with approximately 40 per cent Crp,O3 and should be as
Jow as possible in silica and iron, The ore should be hard and lumpy, not under

“10 mesh, and the chromite should be present in an evenly, finely divided state
‘rather than as coarse blobs with silicates.

There are no fixed limits for chemical grade ore except those imposed by
‘price, and the effect of grade on plant capacity, In contrast to metallurgical
-and refractory ore, concentrates and fines are preferred, and a low chromium to
iron ratio is not harmful provided the chromium contént is high. The silica
content should be low.

Although the grades were named for the major uses, some interchange of
grade is possible. Chemical ore has been used for metallurgical purposes, metal-
lurgical concentrates and fines for chemical purposes, and metallurgical lump
for refractory purposes.

Chromite finds its largest single use in the steel industry where it is mainly

- consumed in making ferrochromium for use in the manufacture of stainless and
other alloy steels. Some chromite is used directly in the steel bath. Chromium
increases hardness and shock resistance and imparts high tensile strength and
duetility to steels. Other metallurgical uses include the manufacture of certain
cast iron and non-ferrous alloys. The addition of chromium to cast iron reduces
the grain size greatly, increases its resistance to wear and corrosion, and reduces
oxidation at high temperatures. There is no completely satisfactory substitute
for chromium in stainless and other alloy steels but some of the chromlum may

- be replaced by molybdenum or manganese.
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Chrome ore (refractory grade) is used in making refractory bricks and
cements used largely in basic open hearth furnaces, in arches of furnaces, ete.
It is used with magnesia to make chrome-magnesia refractories.

Chemical grade ore is used for the production of chromium chemicals, which
in turn are used in tanning leather, pigments, chromium plating, and other
applications.

Prices

The Engineering and Mining Journal Metal and Mineral Markets Bulletin
of December 28, 1950 quoted prices for chromite and allied produets, as follows:
(a) Chrome Ore—per long ton, dry basis f.0.b. cars, New York:
(1) Indian and Rhodesian: )
48 per cent CrgQg, 3 to 1 ratio, lump ...... $36 to $38

48 per cent CrgOg, 2°8 to 1 ratio .......... $34 to $35
48 per cent Cra0z, no ratio c.oovevvvvvienins $25
(2) South African (Transvaal):
48 per cent CroOg, 10 ratlo vvvevvervveennns $27
45 per cent CreOsz, no ratio ...vevvvrrvneens $20
(8) Turkish:
48 per cent Cra03, 3 to 1 ratio, lump ...... $43 to §44
(4) Brazilian:
44 per cent CreOs, 2:5 to 1 ratio, lump .... 831

(b) Ferrochromium per pound of contained -chromium containing 65 to 69
per cent chromium and high carbon (4 to 9 per cent :C), in lump form
in carloads delivered to the eastern zone, 21-75 cents; low carbon 30-5
cents,

(¢) Chromium (chrome metal) per pound on 97 per cent grade §1.12 for
spot transactions and $1.07 on contract.

COBALT

Shipments of cobalt of Canadian origin in concentrates exported and in
metal alloy, oxide, and salts totalled 292 tons in 1950, compared with 310 tons
in 1949. Peak shipments were reported in 1948 when 772 tons of contained
cobalt were handled, but this figure included 323 tons of United States stockpiled
material accumulated and held in Canada during World War II. (It should be
noted that statisties on Canadian “production” of cobalt, by years, do not give
a true picture of actual annual production of new cobalt, mined and milled,
because of the stockpiling policy of the mine operators, the cobalt refiners, and
the purchasers of ores or concentrates. Production of the metal, or its content
in compounds, from the Cobalt area does not show up until the finished product
has been sold.)

Increasing interest was shown throughout 1950 in the Cobalt-Gowganda
ares, of northern Ontario where production of cobalt and silver increased and
exploration and development of properties was extensive. Silver-Miller Mines
Limited at Brady Lake, a few miles southeast of Cobalt, operated its mill,
which entered production in October 1949, at 75 tons a day. Two additional
levels were being developed in the mine following the deepening of the shaft to
575 feet. Developments underground at the property of Cobalt Lode Silver
Mines Limited, which adjoins Silver-Miller to the south and east, proved highly
satisfactory. In October 1950, milling operations on a 50-ton per day basis were
begun in the company’s mill, which was acquired during the year from Silanco
Mining & Refining Company Limited. This is the second mill to go into opera-
tion in the Cobalt area in recent years. Silver-Miller and Cobalt Lode along
with other operators in the area, mine rich, narrow, high-grade silver-cobalt
veins typical of former operations in the Cobalt and Gowganda areas.
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Cobalt occurs in minor amounts in the nickel-copper ores of the Sudbury

district of Ontario. The International Nickel Company of Canada, Limited .

recovers the cobalt in oxide form in its nickel refineries at Port Colborne,
Ontario, and Clydach, Wales. The cobalt is eontained in the residues of the
electrolytic refining of nickel. Talconbridge Nickel Mines Limited, with mines
in the Sudbury area, plans to recover cobalt from nickel residues at its nickel
refinery in Kristiansand in Norway.

The copper-nickel ores of Sherritt Gordon Mines Limited, at Lynn Lake in
Manitoba, contain minor amounts of cobalt, recovery of which is anticipated
when production from the deposits begins.

Production and Trade

(Cobalt content, short tons)

— : 1950 1949
Shipments (from Canadian ores )
In concentrates exported.........coovi i, 12 25
In metal, alloy, oxides, and salts produced................... 280 285
) R P, 202 310
Ezports
In concentrates
To: United States.....c.ooiriiiiiin i iiiiiiiineneiianss 8 6
Other countries. . ...coovvvviiiiiiiiiiiniii i eninn i, 19
As metal, oxides, and salis?
To: United Kingdom............. i e 190 300
Other countries..oovve et ireiiinnnnncensanenns PR 4 1
Imports . . : '
As metal, oxides, alloys, or concentrate................c..... 180 39

1 Not necessarily mined in the years specified. .

2 Includes production from ores, concentrates, alloys, etc., of foreign origin, but does not include the cobalt contained in
thpdnickcl bottoms shipped to International Nickel's refinery at Clydach, Wales, where the cobalt is recovered as cobalt
oxide.

The following table shows the cobalt contained in ore shipments from the
Cobalt-Gowganda. area for the years 1949 and 1950 in short tons.

Cobalt Content (short tons) of Ore Shipments from Cobalt-Gowganda Area

Destination 1950 1949
Canadianrefiners®. ..., 46 26
United States. ... oo e e 25 6
United Kingdom. ... .coveinrrntinirenie e eiinierieannifenernnannnes ‘ 19
Total. o e e e 71 51

* These shipments not included in shipmerits from Canadian ores (see previous table) until processed and shipped from
refineries as metal, oxides, or salts. .

Deloro Smelting and Refining Company Limited, Deloro, Ontario, the
Canadian purchaser and processor of cobalt-silver ores and concentrates, recovers
cobalt for making “stellite”, and produces cobalt metal, oxides, and salts for
domestic consumption and export.
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Sudbury Area

The production of cobalt in cobalt oxide form at the Port Colborne nickel
refinery of International Nickel Company was begun in June 1947. It amounted
to 193 tons of contained cobalt in 1950 compared with 213 tons in 1949, and is
in addition to the recovery of cobalt as cobalt oxide and salts at the company’s
vefinery in Clydach, Wales, from the nickel ‘bottoms’ it ships from Canada for
refining, :

Falconbridge Nickel plans to recover annually about 150 tons of cobalt in
oxide form at its nickel refinery at Kristiansand in Norway, following alterations
to the electrolytic plant. These alterations involve a changeover from sulphate
to chloride solutions for the electrolytic refining of nickel. Recovery of the
cobalt is expected to be under way by late 1951,

Cobalt Area

The area was more active in 1950 than for many years. Four mills were
in operation at the end of the year, the main shippers of high-grade silver ores
and concentrates containing more than 5 per cent cobalt being Cobalt Lode
Silver Mines, Silver-Miller Mines, and Silanco Mining and Refining Company.

Mensilvo Mines Limited operated its mine and mill continuously and
shipped high-grade (12 per cent) cobalt concentrates containing some silver.
The Agaunico mine of Silanco Mining and Refining Company, formerly a
producer of high cobalt-low silver concentrates, was idle.

Shipments of cobalt-silver ore and concentrates were made from the Cross
Lake Lease on the O’Brien property near the north end of Cross Lake, from
the old workings of the Kerr Lake Lease at the bottom of Xerr Lake, and from
the former O’Shaughnessy Lease (now Shag Silver Mines Limited) on the
O'Brien and adjoining Reinhardt properties at the southeast end of Cross Lake.
Many other properties were examined, drilled, and developed underground
with encouraging results.

The smelter of The Cobalt Chemical & Refining Company Limited, about 5
miles south of Cobalt, was destroyed by fire in April and operations were
suspended.

The various mining properties of Ausic Mining and Reduction Company
Limited, along with the company’s fully equipped mill, remained idle. This
company formed a subsidiary company, Continental Salts and Metal Limited, to
construct and operate a refinery at Cobalt for the treatment of cobalt-silver
ores using a new chemical process on a custom basis. However, no progress was
made in plant erection.

Gowganda Area

Siscoe Metals of Ontario Limited, operating the former Miller Lake-O'Brien
mine near Gowganda, about 45 miles north and west of Cobalt, was again a
major producer of cobalt and silver, and its 100-ton mill was in continuous
operation. Further development work underground proved up faulted extensions
of formerly worked veins and disclosed ‘new ore’ at depth and in the ‘old
sections’ of the mine.

Castle-Trethewey Mines Limited, adjoining the Miller Lake-O'Brien mine
on the north and east, met with some success in exploratory work in its recently
opened Capitol mine. Narrow, high-grade silver veins containing cobalt, were
cut on the lower levels from 1,000 to 1,200 feet. The company plans to resume
milling operations in 1951,

New companies were formed on long-dormant properties and exploration
and development activities were expected to increase in 1951.
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World Production

Belgian Congo, Northern Rhodesia, French Morocco, United States, and
Canada - (in that order) together contribute about 95 per cent of the world
output of cobalt, the Union Miniére du Haut Katanga in Belgian Congo being
the source of about 65 per cent of the output. In 1949 this company produced
4,350 tons of an estimated world output of 6,000 tons of cobalt. B

The United States, by far the largest consumer, used approximately five
million pounds of cobalt in 1949. ,

Uses

At least 75 per cent of the world production of cobalt is used in the metallur-
gical industry and most of the remainder in the ceramic industry. Its principal
metallurgical use is in making permanent magnets and magnet alloy steels,
followed by stellite alloys, which contain 40 to 50 per cent cobalt, 30 to 37 per
cent chromium, and 12 to 17 per cent tungsten. Stellite alloys are used in
high-speed, high-temperature cutting tools, and in die materials.

- Many of the high-temperature alloys developed during World War II
contain from 13 to 66 per cent cobalt. Capable of maintaining strength at high
“operating temperatures while resisting wear corrosion, these alloys are being
used for various component parts of gas turbines, jet aircraft engines, and turbo-
superchargers. e S

Cobalt is used in carbide-type alloys, welding rods, as a binder for tipping
tools, in electroplating, and with other chemicals in nickel-plating solutions as
an undercoating for chromium plating. R ‘

Cobalt oxide is used chiefly in the ceramic industry because of its fine
colouring properties, and it is one of the best known ground-coat frits for
porcelain enamels. ' L

There are no satisfactory substitutes for cobalt in its principal uses.

Prices and Tariffs

During most of 1950 the net price of contained cobalt in cobalt ore or
concentrate (i.e. above 10 per cent cobalt), f.0.b. Cobalt, Ontario, was 5.5 cents
per unit a pound with payment for one-half of the silver at market quotations.
Toward the end of the year this price was advanced to 6 cents per unit a pound
plus 20 cents, with payment for silver unchanged. e o

The price of cobalt contained in silver ore or concentrate (i.e. usually 5 to 8
per cent cobalt) f.0.b. Cobalt, Ontario, remained at 5.5 cents per unit'a pound
with payment for 98 per cent of the silver at market quotations. Smelter and
treatment chairges were paid by the shipper and penalties were involved -for
antimony in excess of 0.5 per cent and for moisture above 10 per cent.

The Engineering and Mining Journal Metal and Mineral Markets Bulletin
of December 28, 1950, quoted the following prices for cobalt metal and com-
pounds: ' '

Cobalt metal, per pound, 97 per cent to 99 per cent cobalt, rondelles or
granules, in 500- to 600-pound containers, $2.10 f.0.b. New York or Niagara Falls,
freight collect prices effective’ January 1, 1951. ' ' .

.Cobalt oxide, metallurgical grade, 70 per cent to 75 per cent cobalt, 400~ to
500-pound containers, f.o.b. New York or Niagara Falls, $2.25 a pound of
contained cobalt. Ceramic grade, 70 per cent to 71 per cent cobalt, $1.60 a
pound east of the Mississippi, prices effective January 1, 1951,
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COPPER

Canada produced 264,209 short tons of copper in 1950 valued at $123,211,407,
which was slightly above that of 1949 in volume and much above it in value.
Ontario contributed 44.4 per cent of the output; Quebec 27.6 per cent; Manitoba
and Saskatchewan, 18.8 per cent; and British Columbia, 8.0 per cent; the
remainder being from Newfoundland. Several new mines were being developed
for production.

Output of refined copper in Canada was 238,204 tons compared with 226,083
tons in 1949, whereas consumption of new copper totalled 106,868 tons.

All the copper produced in Canada occurs in association with precious metals
or with other base metals, a factor which tends to give stability to the mining
operations.

Production and Trade

1950 1949
Short tons 3 Short tons $
Production, all forms!
Ontario....oovevveiin i, 117,210 | 54,411,033 113,043 | 44,658,786
Quebec................ .. 72,801 | 34,141,997 67,822 | 27,092,363
Saskatchewan 28,982 | 13,575,052 34,960 | 13,964,980
British Columbia............ 21,088 | 9,823,569 27,055 | 10,783,314
Manitoba. ................. 20,817 | 9,750,846 16,960 6,774,871
Newfoundland.............. 3,221 | 1,508,910 3,617 1,444,837
Total. ...t 264,209 | 123,211,407 263,457 | 104,719,151
Production, refined................... 238,204 [............ 226,083 [............
Exports in ingots, bars, slabs, ele.
To: United Kingdom............ 64,326 | 28,420,435 59,491 | 25,814,607
United States............... 50,425 | 22,658,320 50,211 | 20,364,107
T0dif. oo, 6,683 | 3,102,021 5,741 | 2,500,792
France..........ovivvennnnn 5,064 | 2,147,633 7,402 3,267,767
Netherlands................ 1,872 706,776 706 328,778
Switzerland,................ 1,867 806, 536 1,846 705,877
Czechoslovakia,...... ... o 392 177,338
Other countries............. 4,007 | 1,824,009 1,871 546,488
Total, .......ovvvvit. 134,244 | 59,665,730 127,160 | 53,714,754
Exports tn rods, strips, sheets, {ubing
To: United States,.............. 8,916 | 4,379,982 8,841 3,988,022
Switzerland................. 2,423 | 1,244,548 1,455 700,349
Netherlands. ............... 1,708 841,039 4,288 1,940,273
United Kingdom............ 1,877 580,395 13,428 6,136,449
New Zealand................ 474 269,398 370 233,708
Denmark................... 280 148,427 1,119 561,886
Other countries.............. 764 566,818 2,028 1,177,430
Total. .........ooiult 15,942 | 8,080,607 31,529 | 14,739,017
Exports in ore, maite, regulus
To: United States............... 25,494 | 10,197,800 29,650 | 11,860,100
Norway.......... P 6,119 | 2,447,420 6,496 2,598,080
United Kingdom............ 686 274,460 800 320,060
Belgium and Luxembourg. ...[.....coovvido oo, 112 44,900
Total.................. 32,299 | 12,919,680 37,058 | 14,823,140

Blister copper made from Canadian ore plus recoverable copper in concentrates, matte, etc., exported.
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A large part of the 106,868 tons of ingot copper processed in Canada during
1950 was rolled into wire rods. Part of these was exported, as noted in the table

above, and the remainder was re-rolled into a great variety of wire produects, .

much of which was also exported. The rest of the Canadian consumption was
used mainly to make brass and bronze.

The American Bureau of Metal Statistics issued the following estimate of
copper production in 1950 in most ‘of the countries where copper is produced or
refined. Where possible, the copper is credited to the country of origin rather
than to the country where it is smelted or refined.

Copper Output Of Smelters and Refineries in 1950
(Tons of 2,000 pounds)

United STateS..ver vt ierrrnerrirnrrecresororersoaarsananes .. 1,018,806
L0252 ' . 231,153
L83V A .. 380,801
Peru .........o.ll. et e e e ettt er et ea e e 22,409
1 1o P 61,048
Germany (BiZONe) ... ..cviutereoerrererosseaneorranssesasanenans 211,760
RIOAESIA tvvevrrieenerernereiennneranererronereenarasesnnaneeens . 314,589
Belgian Congo........ N e r et 193,917
Union of South Africa 36,194
Australia ... e e 16,849
15 4 A 40,984
Newfoundland

Buchans. 'The Buchans mine of American Smelting and Refining Company
treated 328,000 tons of ore from which 14,107 tons of copper concentrate contain-
ing 3,290 tons of copper was produced. The lead and zinc concentrates also
contained appreciable amounts of copper. Orebodies discovered in 1948 at some
distance to the north were developed through a new 1,700-foot shaft and pro-
duction was expected to commence in 1951. :

Falconbridge Nickel Mines Limited examined the old copper showings at
Gull Lake in the north-central part of the provinee and at Rambler, 35 miles to
the north near Notre-Dame Bay, and is preparing to develop them.

Nova Scotia

Mindamar. The old Sterling mine in Cape Breton has been reopened by
Mindamar Metals Corporation Limited, Underground examination has outlined
78(1),000 tons of zinec-lead-copper ore and the company plans to erect a 500-ton
mill in 1951,

New Brunswick ' _

Tetagouche. 'The Tetagouche copper-zine-lead property west of Bathurst
‘has been acquired by Frobisher Limited. The ore is not amenable to selective
flotation, and another process is being worked out that is expected to give a good
recovery of the three metals.

Quebec

Noranda. All the copper concentrate produced from the mines of western
Quebec was shipped to the smelter of Noranda Mines Limited, which treated
1,243,700 tons of copper-bearing materials containing 72,687 tons of copper. The
anodes are sent to the company’s refinery in Montreal East, which is operated
by a subsidiary, Canadian Copper. Refiners Limited. Output of refined copper

“totalled 123,200 tons. Additional subsidiaries of Noranda Mines Limited are
Canada Wire and Cable Company Limited, with plants at Leaside, near Toronto,
and in Montreal; and Noranda ‘Copper and Brass Limited, with a plant at
Montreal East. ‘




19

Noranda’s Horne mine produced 1,349,369 tons of ore that yielded 25,731
tons of copper, as well as gold, silver, and pyrite concentrate. The ore reserve
at the end of 1950 was 17,547,900 tons. There is also a large tonnage of low-
grade ore that contains approximately 50 per cent pyrite. .

The Joliet lease, adjoining the Horne mine, was prepared for the production
of siliceous fluxing ore.

The Waite Amulet mine and the adjoining Amulet Dufault property, con-
trolled by Noranda, milled 424,365 tons of ore from Which 12,936 tons of copper
was recovered, as well as zine, gold, silver, and -pyrite concentrate. The ore
reserve at the end of 1950 was 1,888,186 tons. The new East Waite orebody
is being prepared for production. .

At the end of 1950, Gaspe Copper Mines Limited, a subsidiary of Noranda,
had a reserve of approximately 57 million tons of eopper ore. The company plans
to prepare the property for a rated daily production of 5,000 tons.

Quemont. Quemont Mining Corporation Limited treated 759,663 tons of
ore in 1950, its first full year of production, and recovered 11,634 tons of copper
as well as zine, gold, silver, and pyrite concentrate. The ore reserve is 9,402,000
tons. An orebody was discovered during 1950 in the northern part of the mine.

Normetal. Normetal Mining Corporation Limited milled 868,297 tons of
ore from which 7,853 tons of copper was recovered, as well as zine, gold and
silver. The reserve is 1,573,100 tons of copper-zinc ore and 437,000 tons of zine
ore. The internal shaft was completed to & depth of 4,211 feet and lower levels
to 4,160 feet were partly developed with good results.

East Sullivan. East Sullivan Mines Limited during 1950, its second year
of operation, treated 869,587 tons of ore in its 2,500-ton mill, from which 16,796
tons of copper as well as zine, gold, silver, and pyrite concentrate were recovered.
The ore reserve is 4,918,000 tons. The mine 1s partly developed to a depth of
1,050 feet and levels have been established to a depth of 2,000 feet.

East Sullivan has taken over the lead-zinc-copper property of Federal
Zine and Lead Company Limited in the central part of the Gaspe peninsula and
is preparing it for development.

Golden Manitou. Golden Manitou Mines Limited at Val d’Or produced
zine concentrate only, up to 1950, but during the year a copper-bearing zone of
substantial dimensions was found, which the company was preparing for
production,

Ascot Metals. Ascot Metals Corporation Limited commenced production
from the Moulton Hill mine, near Sherbrooke, in its new 400-ton mill in 1950.
The copper-lead concentrate is shipped to a smelter in United States. The
company’s Suffield mine, a few miles west of Sherbrooke, was developed in
preparation for production.

The copper-gold deposits at Opemiska and Chibougamau in the north-
western part of the provinece remained unworked.

Ontario

Ontario produced 44 per cent of the Canadian output of copper, production
being from the nickel-copper mines of The International Nickel Company of
Canada, Limited, and of Falconbridge Mines Limited, in the Sudbury area
where the copper is found in the nickel-platinum ores.

International Nickel. International Nieckel Company has five large mines,
one of which, the Creighton, is operated as two separate units. TFor the past
10 years a large part of the ore has been obtained from an open pit at the Frood
mine. As this pit is now near its maximum economical depth, the underground
mines, namely, Frood, Garson, Murray, Creighton, and Levack, are being
expanded and a new mine and mill are being prepared at Creighton to treat
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10,000 tons daily of low-grade ore. With the exception of the new mine at
Creighton, all ore is concentrated in a mill at Copper Cliff to give two concen-
trates, one containing most of the copper and the other high in nickel, which are
smelted separately. The blister copper is refined in the company’s refinery at
Copper Chff.
, The ore mined in 1950 totalled 9,849,024 tons, from which 106,474 tons of
copper was recovered. The ore reserve at the end of 1950 was 252,859,725 tons.
- The company is erecting a plant to treat its copper concentrate by a new
method. It is to be flash-roasted in oxygen to give copper matte and concen-
trated sulphur dioxide which is to be compressed to liquid form and marketed.
Falconbridge. Falconbridge Nickel Mines Limited operates two mines and
a smelter in the Sudbury area, and a refinery at Kristiansand in Norway. A third
mine, the Hardy, is being developed. The company treated 928,650 tons of ore
in 1950, and the matte from the smelter at Falconbridge was shipped to Norway.
Surplus matte was sold during 1950 but the expansion facilities under way will
increase refinery capacity considerably.. The ore reserve is 15,147,500 tons.

Manitoba and Saskatchewan

Hudson Bay. Hudson Bay Mining and Smelting Company, Limited
operates the Flin Flon copper-zine mine, the Flin Flon smelter, two small mines
in the vieinity, and a power plant on the Churchill River. '

As the Flin Flon orebody lies astride the Manitoba-Saskatchewan boundary,
part of the output is credited to each provinece. The plant consists of a concen-
trator, a cyanide plant to extract copper and precious metals from the tailing,
a copper smelter, and an electrolytic zine refinery. The blister copper is sent
to Canadian Copper Refiners at Montreal East for refining. In 1950 the smelter
treated concentrate from 1,852,394 tons of Flin Flon ore, as well as concentrate
from the Sherritt Gordon and Cuprus mines. The company’s own ore yielded
42632 tons of blister copper. The ore reserve of the Flin Flon mine was
18,800,000 tons.

The Schist Lake mine, 3% miles southeast of Flin Flon, was being prepared
for production. The ore reserve was 655,000 tons.

Cuprus Mines Limited mined 86,202 tons of ore in 1950. The ore reserve
is sufficient for 2 years. . ' '

Sherritt Gordon. The Sherridon mine of Sherritt Gordon Mines Limited
proctuced 7,337 tons of copper as well as zine, gold, and silver from 375,592 tons
of ore. The copper concentrate is smelted at Flin Flon, and the blister copper
is refined at Copper CIiff. It is expected that the mine will be worked out during
the third quarter of 1951, after which the mine and mill equipment and some
of the dwellings will be moved to the company’s new mine at Lynn Lake, 120
miles to the north.

The Lynn Lake orebodies had a reserve of 14,055,000 tons at the end of

1950. The company plans to erect a 2,000-ton mill at the mine and a refinery
in Alberta in which the company’s ammonia leaching process is to be used.
Sherritt Gordon is also developing a power site on the Laurie River, near the
projected railway line into the Liynn Lake property, from which it is estimated
that the annual output will be 4,500 tons copper, 8,500 tons nickel, 150 tons
cobalt, and 70,000 tons ammonium sulphate. Metal deliveries are expected to
commence in 1954, :

British Columbia

Granby. The Copper Mountain mine of The Granby Consolidated Mining,
Smelting & Power Company, Limited produced less copper than in 1949, as the
grade of the ore was lower. The mill at Allenby, 8 miles north of the mine,
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treated 1,799,852 tons of ore and the payable metal in the concentrate, shipped
to the smelter at Tacoma, Washington, was 12,743 tons copper as well as gold
and silver.

The ore reserve was 5,530,000 tons at the end of 1950.

Britannia. Britannia Mining and Smelting Company Limited operated its
mill at 3,000 tons a day, treating 859,698 tons of ore. The 26,500 tons of copper
concentrate and 864 tons of copper precipitate, which were obtained from mine
waters, were shipped to the smelter at Tacoma, producing approximately
7,950 tons of copper. A substantial production of ore was obtained from the
new orebody developed in 1949, which contains more zine than copper. Continued
exploration in the No. 8 mine area gave satisfactory results.

The Big Bull and Tulsequah Chief properties of The Consolidated Mining
and Smelting Company of Canada Limited in the Atlin district, not far from the
Yukon border, were prepared for mining during 1250. The copper-lead-zinc ore
is to be trucked to the concentrator of the Polaris-Taku mine, 5 miles distant,
from where the copper concentrate will be shipped to Tacoma, Washington.

Uses and Price

Electrical manufactures such as generators, motors, switchboards, and light
bulbs provide the largest single market for copper, followed by copper wire for
installation in buildings, railway cars, ships, tramways, and for other similar
uses. The automotive industry is an important outlet. A substantial part of the
total is used as brass and bronze in many industrial and household forms.

The price of copper in Canada advanced from 20.35 cents a pound at the
beginning of 1950 to 25-95 cents at the end of the year.

GOLD

Canada is the second largest producer of gold, being cxceeded only by the
Union of South Africa. Production in 1950 totalled 4,441,227 fine ounces, com-
pared with 4,123,518 fine ounces in 1949 and with 5,345,179 fine ounces in 1941,
the peak year. Ontario contributed more than half the total in 1950. The
increase in output, however, came mainly from Quebec where production was
over 130,000 fine ounces greater than in 1949, and 5,300 ounces greater than in
the peak year of 1941. Output from Ontario and Manitoba also increased but
that from British Columbia continued to decrease. Exploration and develop-
ment activity also continued to decline.

On September 30, 1950, the Federal Government announced that official
fixed rates of exchange were to be abolished and that exchange rates were to be
determined by conditions of supply of and demand for foreign currencies in
Canada.

On October 24, 1950, the Minister of Mines and Technical Surveys announced
the Government's decision to recommend to Parliament the continuation of
Hcost-aid” payments on a modified basis in respect of gold produced and sold
in the calendar year 1951. Legislation to be introduced during the next session
of Parliament, would also provide for additional assistance payments in respect
of gold produced and sold during the last quarter of 1950.

British Columbia

Despite an increase in output from base metal operations, production of gold
decreased 13,817 fine ounces to 290,490 fine ounces due mainly to a decline in
output from the lode mines.
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Canadian Gold Pfroductioh

(Fine ounces)

Provinces 1950 1949 1941*
Ontario ’ i
Auriferous quartz mines:
Poreupine. ....oooviiiiii it 1,100,122 1,047,949 1,440,590
Kirkland Lake........ ‘. 448,391 475,819 743,032
Larder Lake........ P 341,081 314,434 205,766
Matachewan. .. ...ooeeeeivivnivinnnnnn 50,048 49,526 69,870
Sudbury.....ooviiiiiiiiii i 36,930 32,725 12,197
Algoma. .. .o.veniiiiieiiiiineineeeni]ieieriinieiiidiiiiiiin 11,560
Thunder Bay....coovvviiiineeinnnenn. 131,413 117,863 242,478
Patricia. . covers e iie it 336,854 280,348 390,750
2,444,839 2,318,664 3,116,243
Base metal mines. .....o.vvviiviiiinieenn. 36,271 35,845 78,065
Total..viveinererereeennenanns 2,481,110 2,354,509 3,194,308
Quebec
Auriferous quartz mines.................. 743,241 703,677 812,704
Base metal mines...............ccui e, ' 351,404 260,507 276,635
L O 1,094,645 964,184 1,089,339
British Columbia
Auriferous quartz mines.................. 238,949 260,088 510,161
Placer operations...........cooveeie.... 14,632 14,497 35,020
Base metal mines..................... e 36,909 29,722 63,022
Total...oovveevennniananiana.. 290,490 304,307 608,203
Northwest Territories )
Auriferous quartz mines.................. 200,663 177,493 74,417
Manitoba
Auriferous quartz mines. ................. 137,020 106,755 80,330
Base metal mines.............. .ol 54,705 30,644 70,223
b R 191,725 137,399 150,553
Saskatchewan
Placer operations.......oovvveeennvnneena]iiiinii.. 14 57
Base metalmines........................ 79,784 94,194 137,958
7 I 79,784 94,208 138,015
Yukon ' ’
Placer operations.......... et 93,339 81,970 70,959
Newfoundland V
.Base metal mines.............0iiiitn 9,254 9,260 |..oiiiiiiinnn
Alberta
Placer operations. ......covvvrrnreveeenenn 152 115 215
Nova Scotia
Auriferous quartz mines. ................. 65 64 19,170
Total ounces.......covvveven.. 4,441,227 4,123,518 5,345,179
Total value.................. 3l 168,988,687 | 148,446,648 205,789,392

*Peak year of Canadian gold output.
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Lode gold production came mainly irom Bralorne Mines Limited in the
Bridge River area, Kelowna Exploration Company Limited in the Osoyoos area,
and Polaris-T'aku Mining Company Limited in the Atlin area, and the remainder
from the Pioneer mine in the Bridge River area, Cariboo Gold Quartz and Island
Mountain mines in the Cariboo area, and Sheep Creek and Kenville mines in
the Nelson area. Most of the gold production from base metal mines came from
Britannia Mining and Smelting Company Limited at Britannia Beach, and The
Granby Consolidated Mining, Smelting & Power Company, Limited, at Copper
Mountain.

Among the placer operations, Noland Mines Limited at Atlin came into
production during 1950 and produced over 9,000 ounces of gold. Trebor Placer
Exploration Limited produced gold in the Quesnel-Wells area, and Cariboo
Metals, Limited produced 2,300 ounces in the Likely area.

Saskatchewan

Output came from the Saskatchewan part of the copper-zine deposits of
Hudson Bay Mining and Smelting Company, Limited, at Flin Flon, Manitoba.

Manitoba

The Nor-Aeme mine, a subsidiary of Howe Sound Exploration Conipany,
Limited, in the Snow Lake area, the San Antonio mine and its subsidiary, the
Jeep, in the Rice Lake Area; and the Ogama-Rockland mine produced gold in
1950, the output from Acme alone being 75,000 ounces.

The Jeep mine discontinued the shipment of gold ore to the San Antonio mill
during 1950 and suspended production.

The gold output from base metal mining came from the Flin Flon mine
of Hudson Bay Mining and Smelting Company, Limited, and from the Sherridon
mine of Sherritt Gordon Mines Limited.

Ontario

The gold nines of the Porcupine, Kirkland Lake, Larder Lake, and Patricia
areas supplied most of the output, other important contributors being those of
the Thunder Bay, Matchewan, and Sudbury areas, and the nickel-copper mines
of the Sudbury area. The largest increase in production came from the Patricia
area.

In the Porcupine area, the producers in order of output were: Hollinger,
MeIntyre, Dome, Aunor, Pamour, Preston, East Dome, Hallnor, Porcupine Reef,
Delnite, Paymaster, Coniaurum, Buffalo Ankerite, Ross, Broulan, Bonetal, and
Hugh-Pam.

In the Kirkland Lake-Larder Lake area, the producers in order of outpub
were: Kerr-Addison, Lake Shore, Wright-Hargreaves, Sylvanite, Macassa, Teck-
Hughes, Kirkland Lake Gold, Upper Canada, Chesterville, and Toburn.

In the Patricia area, the main producers in order of output were: Madsen
Red Lake, Campbell Red Lake, Pickle Crow, Cochenour Willans, Starratt Olsen,
MecKenzie Red Lake, Central Patricia, New Dickenson, Hasaga, New Jason, and
Theresa.

In the Thunder Bay area, the chief producers were: MacLeod-Cockshutt,
Little Long Lac, Leitch, Hard Rock, and Magnet.

Production came also from the Young-Davidson and Matachewan Conso-
lidated mines in the Matachewan area, and from the Renabie mine in the
Missinaibi area.

Outpub from the nickel-copper mines of the Sudbury area totalled 36,271
ounces. :

526243
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Quebec
Quebec accounted for approximately one-quarter of the Canadian production

of gold. The output comes from the Rouyn-Harricanaw belt of northwestern’

Quebec, the producing gold mines in 1950 in the order of output being Lamaque,
Malartic Gold Fields, Sigma, East Malartic, Consolidated Beattie, Sullivan,
Canadian Malartic, Belleterre, O’'Brien, Barnat, Senator-Rouyn, Elder, Powell
Rouyn, Donalda, Perron, Beveourt, Anglo-Rouyn, Quesabe, and Consolidated
Duquesne. ‘ ‘

Output from base metal operations came from Noranda, Quemont, East
Sullivan, Golden Manitou, Waite Amulet, Normetal, New Calumet, Anacon, and
Ascot Metals,

Nova Scotia : )
Production in 1949 and 1950 was the lowest in the history of the province.
Newfoundland : :

The output of 9,254 fine ounces was a by-product from the copper-lead-zine
mines of Buchans Mining Company Limited.

Northwest Territories

Production came from the Giant Yellowknife, Con, Negus, Discovery

Yellowknife, and Rycon mines.
Yukon

"-Production, all from placer operations, came from the Dawson, Mayo, and

‘Whitehorse areas. .

The Yukon Consolidated Gold Corporation Limited, the largest producer,
continued to operate its dredges in the Dawson area. _

Yukon Gold Placers, Limited, operated a dredge on Thistle and Henderson
Creeks. Other operations were carried out in the Dawson area by Clear Creek
Placers Limited, and Yukon Explorations, Limited.

Various individuals carried out smaller operations on Last Chance, Hunker,
Goldbottom, Quartz, and Bonanza Creeks, and on Homestake Guleh,

IRON ORE

Canada’s production (shipments) of 3,218,983 long tons of iron ore in 1950
was about the same as that of 1949 but developments in the industry gave
promise of a greatly increased output within the next few years.

Considerable headway was made in carrying out the expansion program
under way at the Steep Rock deposits in northwestern Ontario, which is aimed
at a production of at least 3 million tons- by 1955 and an eventual annual
production of 10 million tons. The Helen mine reached close to its rated capacity
of a million tons of sinter a year. Construction was started on the railway
from the Gulf of St. Lawrence to the Labrador-Quebec hematite regions. Drilling
of several magnetite deposits in eastern Ontario was commenced. The output
of by-product iron from the base metal mines at Noranda, Quebec, and at
Kimberley, British Columbia, was brought a step nearer, By-product iron was
produced from the first unit of the Sorel plant of Quebec Iron and Titanitim
Corporation,

Developments at Properties
Newfoundland

Wabana. Shipments from the Wabana hematite mines of Dominion Steel
and Coal Corporation Limited to the company’s.furnaces at Sydney, Nova

Scotia, showed an increase of 12 per cent over shipments in 1949, but due to a:
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shortage of foreign exchange, overseas shipments, particularly to the United
Kingdom, were much lower. Small shipments were made to Germany and United
States. Total shipments in 1950 were 1,044,237 long tons, compared with
1,480,256 tons in 1949. Contracts made at the end of 1950 ensure increased
shipments to the United Kingdom in 1951.

The beds of hematite, in which the Wabana mines are developed, outerop on
Bell Island and dip gently under the sea. All production is from submarine
workings. The three beds now being worked vary in thickness from 5 to 30 feet
and are suited to highly mechanized mining, The ore is transferred across the
island, a distance of from 1} to 2 miles, to bins from which vessels are loaded
by gravity. At the end of 1950 the company replaced the tramways, formerly
used for transfer purposes, with 20-ton trucks.

The extent of the beds out under the sea is not known, but the present
workings indicate that several hundred million tons of ore are available. The
comparatively high content of phosphorus and silica, however, restricts its more
general use on this continent.

Labrador-Quebec -

Exploration during 1950 was conducted by a newly incorporated company,
Hollinger-Hanna Limited, on behalf of Iron Ore Company of Canada. Several
new hematite deposits were discovered and drilling increased the tonnage in some
already known, the total proven ore at the end of 1950 being 417 million tons
in about forty deposits. Of this, approximately two-thirds is in Quebeec, and
the remainder in Labrador. A breakdown of the ore estimate at the end of 1950
shows 57 per cent of it as top-grade Bessemer ore (under 0-045 per cent phos-
phorus) running about 60 per cent iron; 31 per cent, non-Bessemer, containing
57 to 58 per cent iron; and 12 per cent manganiferous ore (containing 7:55 to
7-98 per cent mianganese) -averaging 50 per cent iron.

Following the letting of a contract for the construction of the 360-mile
railway from the port of Seven Islands on the Gulf of St. Lawrence to the main
ore zone at Knob Lake, supplies were distributed along the first 100 miles of
right of way from Seven Islands, and construction was commenced at & number
of points. The location is served by a winter road and construction of two
airstrips was also started along the right of way to give ready access during the
summer of 1951. Temporary docks were built at the port of Seven Islands and
supplies were delivered for the commencement of construction of permanent
docks in 1951.

It is intended that the first shipments of ore will take place in 1954 and
that the initial objective of 10 million tons a year will be reached shortly there-
after. The five steel companies that have joined with Hollinger and Hanna to
finance the project have arranged to buy most of the output, but an ample
amount has been reserved for possible customers in Canada and Great Britain.

Quebec

Quebec Iron and Titanium Corporation. The Sorel plant of Quebec Iron
and Titanium Corporation commenced the production of iron as a by-product
from the smelting of ilmenite. The full capacity of the plant as designed, is
500 tons of iron a day.

5262431
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. Noranda Mines Limited. Progress was made by Noranda Mines Limited
in its process for treatment of pyrite to give elemental sulphur and iron oxide
sinter. By the Noranda process about one-third of the sulphur will be recovered
as elemental sulphur, and the remainder as sulphuric acid. The residue of iron
oxide can be sintered. :

Ontamo

Algoma Ore Propertws Limited. Algoma.Ore Properties Limited drew its
entire output of siderite in 1950 from the new underground mine at its Helen
property in the Michipicoten district. The block-caving system of mining has
proven successful and the conveyer belt method of taking the ore to surface
has fulfilled economic expectations. The two levels beneath the Helen open pit
comprise a block of ore 1,200 feet long with an average width of 200 feet and
a depth of 600 feet. Thls ore does not require treatment by sink-float and is
expected to feed the sinter plant for 10 years or more. Alongside it to the east
and beneath the Victoria open pit is a block of ore of similar size that is to be
developed in due course. A part of this ore like that of the Victoria open pit
may require treatment in the sink-float plant.

. 'The ore reserve of the Helen mine is estimated to be 100 1mlhon long tons.

The sinter plant produced 958,113 long tons of sinter during 1950. It has
been found more economical to ship the winter production of sinter after the
close of navigation to Algoma Steel Corporation in Sault Ste. Marie by rail
rather than to stockpile-it until navigation opens. About one-third of the total
sinter is used by Algoma Steel and the remainder is sold on the open market,
principally in United States where it is much in demand due to its comparatively
high (3 per cent) content of manganese and to its self-fluxing quality.

Several other deposits of siderite in the Michipicoten district are available
for exploitation. At Siderite Hill, 3 miles northeast of the Helen mine, 100
million tons of ore of a grade shghtly better than the Helen ore has been out-
lined by drilling. About 10 million tons can be mined conveniently by open pit.

Six miles northeast of the Helen are the Lucy and Ruth deposits where
40 million tons have been indicated by drilling. The property is held by Jalore
Mining Company Limited, Canadian subsidiary of Jones & Laughhn Steel
Corporation, under lease from Sherritt Gordon Mines Limited.

The Britannia (formerly Bartlett) deposit of Algoma Ore Properties, 10
miles northeast of the Helen mine, is smaller than either the Helen or Siderite
Hill deposits and is not suited to open-pit mining. However, the ore is of
somewhat better grade, and deep drill-holes indicate that it widens with depth.

Steep Roclk Iron Mines Limited. Steep Rock Iron Mines Limited shipped
1,216,613 long tons of hematite in 1950 from its Errington open pit, mainly to
Umted States. This ore was obtained from the southeastern part of the open
pit or “B” pit extension that was stripped for production during the winter of
1949-50. Stripping of the northern part of the Errington pit has been under way
for some months to prepare it for an anticipated production of 1,200,000 tons
in 1951,

" Development of an underground mine that -will have a maximum annual
capa.mty of 1-5 million tons has been commenced at the Errington deposit.- A
shaft is being sunk in the hanging-wall from which two production levels will be
developed at depths of 200 and 400 feet below the open pit. A third level.at
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600 feet will be used initially for draining the porous ore to that level and
eventually will be used for production when deeper levels are opened. Present
plans provide for mining to a depth of 2,000 feet below the open pit or 2,500 feet
below the collar of the shaft, and indications are that the central part of the
Errington orebody will support an annual yield of a million tons or better for
at least 50 years. A caving method is to be used and ore will be brought to
surface on belt conveyers. It is anticipated that the first ore will come from
underground in 1953 and that the underground mine will furnish ore at the rate
of a million tons a year or better by the end of 1955, There is evidence that the
ore continues downwards well below 2,500 feet.

Development of the Hogarth mine on “A” orebody is under way. A large
suction dredge is removing about 1-5 million cubic yards a month of silt out of
an estimated total of 45 million cubic yards. Production will be commenced
with the exposure of the upper part of the orebody and full production at the
rate of 2 million tons a year or better is anticipated in 1955.

Continued drilling in the mile of geologically favourable ground between
the Errington and Hogarth orebodies has given further indications of com-
mercial deposits.

Intensive drilling on “C” deposit in Falls Bay, under lease to Inland Steel
Company, is yielding favourable results.

Examination of the 2-mile streteh between “B” and “C” deposits was com-
menced. A limited amount of drilling indicated the presence of an orebody on
“D” zone about 3 miles southeast of “C”.

Plans were made to drill along the west arm of the lake through which
the Seine River now flows and where geological conditions are considered
favourable.

Other Developments

Grenville Area of Ontario and Quebec

Detailed examination was commenced of magnetite deposits in the Gren-
ville-type rocks of eastern Ontario and the adjacent part of Quebec.

At Marmora, a deposit of magnetite was found beneath 100 feet of Ordovi-
cian limestone following the publication of maps containing data obtained during
an airborne magnetometer survey of the area in 1949. Drilling is being carried
out by Bethlehem Steel Corporation.

Several other deposits are being examined by diamond drilling.

British Columbia

The magnetite deposits on Vancouver and Texada Islands remained idle
in 1950. In December, The Consolidated Mining and Smelting Company of
Canada Limited announced plans for a phosphate fertilizer plant at Kimberley
adjoining its Sullivan mine, which produces a large daily tommage of pyrrhotite
mill tailing. Part of this pyrrhotite is to be burned to give sulphuric acid for
the fertilizer plant, making available as an ore of iron the residue of iron oxide,
the initial output of which is expected to be about 200 tons a day.
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e el s Pioduction and Trade

Shipments of Canadian iron ores by properties are shown in thousands of

long, tons in the following table:

i Campbell
Steep Rock Wabana Helen ;
, hematite hematite sinter IIEZ;;B]%ISE Total
1949, ..o, 1,134 1,480 662 5 3,281
1950, ... 1,217 1,044 958 {.. i 3219

A large part of the ore from mines in Ontario is exported to United States
where it 1s much in demand because of its high grade and its good furnace

qualities.
from United States.
almost: exclusively.

Canadian Production, Trade, and Consumption of Iron Ore

(Thousands of long tons)

Most of the ore used in the blast furnaces of Ontario is imported
The furnaces at Sydney, Nova Scotia, use Wabana ore

_ 1950 " 1949
Production (shipments)..........ooritineeneiniininnenenns 3,219* 3,281*
Imports .

From: United States....... e et e i 2,657 2,099

Other coUntries. .. .vvve vt iiiiiiniane e eensennninnnns 85 111
Total......c..uv.... e, 2,742 2,210
FHzports ‘

To: United States......ooviieirr i iiiiiiiriereearenenans 1,814 1,612
United Kingdom. .......cooiv i, 127 720
L8153 3T £ I 48 |....inilt.

Total exports. . ...coveiir it et it e, 1,989 2,332
Indicated consumptionin Canada. .....ovvvriinereinnernneran. 3,972 3,159
Imported ore as per cent of consumpbion........................ 69%, 0%

¥ Includes Newfoundland production.

Ore imported from overseas is used at Sydney, Nova Scotia, mainly as

open-hearth lump ore.

Canadian Imports of Iron Ore from Overseas

(Long tons)
Sweden - Bragil Ig;lglfleo(in Total
1940, .. e 15,216 96,204 10 111,430
1060. .. e e e 9,146 75,574 10 84,730
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The first four companies listed below account for almost all of the Canadian
consumption of iron ore.

Blast Furnaces, Open-hearth Furnaces, and Electric Furnaces operated by
Primary Steel Producers in Canada

Blast furnaces | = Open-hearth Electric
Annual Annual Annual
Number capacity Number capacity Number capacity
(net tons) (net tons) (net tons)

Dominion Steel & Coal Corpora-
tion, Sydney, Nova Scotia. 4 730,000 15 761,500 1 28,000
Algoma Steel Corporation, Lim-|
ited, Sault Ste. Marie,

Ontario. ...ooov it 5 1,035,000 12 1,000,000[.........0ccennnnnn
Canadian Furnace Limited, Port

Colborne, Ontario......... 2 223,000, ........ oo
The Steel Company of Canada

Limited, Hamilton, Ontario 3 757,000 13 1,020,000 1 85,500

Dominion Foundries. & Steel
Company Limited, Hamil-
ton, Ontario............ ] v oooiiifoen oo 4 202,900 5 145,400

Total............... 14 2,745,000 44 2,984,400 7 258,900

t Bight other companies operate olectric furnaces having 2 combined capacity of approximately 460,000 net tons.

Dominion Foundries and Steel has a 600-ton blast furnace under con-
struction at Hamilton, which is expected to be blown-in during 1951, Steel
Company of Canada has announced construction of a 1,000-ton blast furnace
and four 250-ton open hearths to be completed in 1952.

Several other steel companies that make steel from scrap in small open-
hearth furnaces and electric furnaces require a small tonnage of lump ore.

LEAD

Canada produced 165,697 tons of lead valued at $47,886,452 in 1950 compared
with 159,775 tons valued at $50,488,879 in 1949. About 90 per cent of the
production was refined lead produced at the smelter and refinery of The Con-
solidated Mining and Smelting Company of Canada Limited at Trail, British
Columbia. Exports of both refined lead and concentrate were approximately
the same as in 1949 but there was a slight increase in the domestic consumption
of lead. The price of lead fluctuated widely during 1950, the average Canadian
price being 14.365 cents a pound compared with an all-time peak of 20.75 cents
a pound at the end of 1948.
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Production, Trade, and Consumption

1950 1949
Short tons 2 Short tons 3
Production, all forms
Newfoundland.................... 17,918 5,178,320 18,608 5,880,191
QuebeC....o.oii i 7,676 2 218, 475' 5,799 1, 832 510
British Columbia.................. 133,660 | 38, 627 700 132,689 41 929 1866
(o) « SN 6,443 1, 861 957 2,679 846 312
7 165,697 | 47,886,452 159,775 | 50,488,879
Production, refi ned (includes lead from )
imported ores).................. 170,023 |............ 146,149 1. ...........
Exzporls in ore ’
- To: Belgium............... RO 13,564 | 4,103,418 13,340 3,209,967
Germany........ e 1, 1689 "556, 207 ..
United States ............... 4, 1023 900, 795 6,551 1,531,404
Total....eoviniininenann. 19,276 | 5,560,510 19,891 | 4,741,371
Ezports, refined lead including scrap
To: United States............... 106,382 | 29,795,474 61,869 19,441,226
United Kingdom. ........... 8,276 2 157 474 44,595 | 14,458,125
Brazil...................... . 932 239 092 1,344 499,949
Venezuela...........o000n.n 590 193, 164 19 8,938
France.....o..vvewvevevnneei|ovoeeanaaidon. PN 1,104 464,666
Netherlands. . . e 12,513 3,654 1,116,834
Other countries. .. .......... 745 146,718 2,855 1, 154 793
Total. ..o 116,963 | 32,544,430 115,440 | 37,144,531
Exports, lead manufactures
To:Venezuela. ....oovvvennneni|ovannn. .. 43,274 ... ... .. ... 24,729
Cuba. ... e 23 950 [............ 18, 372
Indiad....ooiinnieeiirvebnnneninen. 15, 704 ............ 1, 1233
Iran.....oooieevminnnninee]oinnonanna 0 290 i, 164, 501
Colombia.......oooevini]iiniinnnideeeen oo 29,547
United States............cofeieeininn... 3,436 (............ 1,860
Other countries. ............[............ 7,600 |............ 60,892
Total. . ..o oieeeeeinee e 93,003 {............ 301,134
I mports of tetraethyl lead compounds : .
. From: United States............. 11,604 | 8,817,224 8,586 6,356,843
Domestic consumptwn of refined lead '
Solders and alloys (a¢).............. 10,480 |............ 12,135 [ ovvennn..
Wire coating and cable covering..... 12,758 |..........s. 12,622 |............
Pajnts and pigments............... 6,183 |............ 5020 ............
Storage batteries(b).......... 'L e 21,832 |............ 18,095 |............
Hot dipping and anncalling......... 1,831 L............ 7 5 N DO
Foil and collapsible tubes........... 43 [l 196 foonenone. .
Ammunition...................... 564 |............ 675 |............
Miscellaneous.............. RERPPPP 3,923 (............ 2,736 [............
) P T 57,314 ..o, 52,996 |............

(a) Excluding lead in antimonial lead for storage batteries.
(b ) Includes new lead and lead content of antimonial lead.
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World Production of Refined Lead?

—_— 1950 1949
United States®. ... ... i e e 531,767 500,689
L8 (T AN 170,364 146,149
B 05 1T 243,445 252,739
Argenting. . .o e e e 25,400 19,882
Peru. . e 34,483 39,668
Belgium. ..o 68,446 87,417
Bramce. .. e e 68,779 59,103
GEIIAN Y . . i i e e e e 171,330 133,837
Ty, e 42,780 30,112
) o1 1 G 38,443 29,910
S LT L+ U A 18,387 11,857
Yugoslavia. ..o e e 62,600
% o715« 17,599 13,841
Rhodesia. . ..o 15,355 15,619
Tanisia. o e e e 25,945 21,581
Australia..... P 223,468 207,273
RUSSIa. . e 123,000 99,200
Other countries. ... i e e 16,174

1 Trom American Bursau of Metal Statistics.
2 Includes production from secondary material.
3 Federal Republic.

- Lead consumption in United States was estimated at 1,212,000 tons compared
with 868,000 tons in 1249. About 32 per cent of the consumption went into
storage batteries, the other principal outlets being for cable covering and the
manufacture of tetraethyl products. There was a marked increase in consump-
tion in all principal uses except cable covering.

The United Kingdom, the second largest consumer of lead, used 328,500 tons,
of which cable covering, the prineipal ocutlet, accounted for 26 per cent.

Production and Developments

British Columbia

Consolidated Mining and Smelting Company’s Sullivan mine at Kimberley
1s Canada’s principal source of lead and zinc and in 1950 was the source of about
90 per cent of the province’s lead output. The ore is milled near the mine to
produce lead and zinc concentrates, which are then shipped to the company’s
smelter and refineries at Trail, the output of lead in 1950 being: 170,364 tons
compared with 146,176 tons in 1949. Due to the installation in 1949 of a sink-
float plant to eliminate coarse waste rock before milling, the company was able
to mine a lower grade of ore without reducing overall recovery. It mined
2,680,962 tons of ore, compared with 2,207,672 tons in 1949. At the Sullivan
mine plans were completed for open-cut mining of a section of the orebody close
to surface and the removal of overburden for this purpose was commenced.

Considerable progress was made in the modernization of the lead smelter
and plans were completed to expand the output of the electrolytic zine plant.
There was an increase in the receipt of custom ores and concentrates, particularly
of lead concentrates, for treatment at the Trail smelter. About half of the
lead recovered from the custom ores came from foreign sources, chiefly from
South America.

- A large number of other silver-lead-zinc mines produced ores or concentrates
during the year, the more important lead producers being Canadian Exploration
Limited and Reeves MacDonald Mines Limited, both near Salmo; Base Metals
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Mining Corporation Limited, at Field; Violamac Mines (B.C.) Limited and
Ainsmore Consolidated Mines Limited, in the Ainsmore-Slocan district; Silver
Standard Mines Limited, near Hazelton; and Silbak Premier Mines Limited,
near Stewart. '

Sheep Creek Gold Mines Limited, which commenced production of lead and
zine: concentrates at its Paradise mine near Invermere, resumed milling in its
50-ton concentrator in April 1950 after being shut down during the winter.

Giant Mascot Mines Limited partly completed the construction of a 150-ton
mill at its property near Spillamacheen. .

Yale Lead and Zine Mines Limited at Ainsworth started construction of a
300-ton sink-float plant and a 180-ton concentrator.

Base Metals Mining Corporation Limited commenced construction of a
100-ton mill at its Cork Province mine near Kaslo. o

Kootenay Belle Gold Mines Limited prepared to instal a second sink-float
-plant to increase the treatment of old dump material in the Slocan district at
its 300-ton mill at Retallack, : '

The Consolidated Mining and-Smelting Company did preproduction develop-
ment at the Bluebell mine, Kootenay Lake, where construction of a 500-ton
concentrator was started; at the Big Bull and Tulsequah Chief properties on the
Taku River, the ore from which will be treated in 1951 at the Polaris Taku mill;
and at the H. B. property near Salmo where trial shipments of lead-zine oxide
ore were made to the Trail smelter, : ’

- Ontario _
McWilliams-Beardmore Mines Limited, which had worked the Silver
Mountain zinc-lead mine near Fort William on a small seale for several years,
discontinued operations in December. : '
Matarrow Lead Mines Limited commenced underground development at its
property near Matachewan.

Consolidated Rochette Mines Limited, which had reopened an old lead-zine
mine near Kingston, was inactive most of the year.

Quebec

Lead concentrate was produced by New Calumet Minesg Limited, Pontiac
county; Anacon Lead Mines Limited, Portneuf county; Golden Manitou Mines
Limited, Abitibi county; and by Ascot Metals Corporation Limited, near
Sherbrooke. The concentrate produced by New Calumet Mines and Anacon
Lead Mines was shipped to Trail, British Columbia, for smelting and refining,
whereas that produced by Golden Manitou Mines and Ascot Metals Corporation
was exported to lead smelters in United States. :

New Calumet milled an average of 700 tons a day to produce about 8,400
tons of lead concentrate containing 50 per cent lead. Important new ore zones
were discovered by drilling from the lower mine workings.

Golden Manitou Mines milled 833,180 tons of ore in its 1,000-ton a day
concentrator to produce lead and zine concentrates containing 1,200 tons of lead
and 10,100 tons of zine. ,

Anacon Lead Mines milled 199,191 tons and produced lead concentrate
containing 2,187 tons of lead. The mill capacity was increased from 475 to 700
tons a day. A new shaft 2,300 feet north of the main shaft was sunk 750 feet
to open up a new zine-lead orebody discovered by exploratory drilling.

Ascot Metals Corporation Limited commenced production of zine con-
centrate and a bulk copper-lead concentrate at its Moulton Hill mine in August.
The mill has a rated capacity of 400 tons but this. is to be increased to 650 tons
in 1951. The deepening of the shaft to open up three new levels was commenced.




33

At the company’s Suffield mine about 8 miles south of the Moulton Hill mine
several ore zones containing copper, zine, and lead were outlined by drilling, A
shaft to develop this ore was started late in 1950.

Consolidated Candego Mines Limited in North Gaspe county did develop-
ment work for most of the year. It rebuilt the power house that was destroyed
by fire in 1949 and prepared to resume production of concentrates early in 1951.

New Brunswick

New Calumet Mines Limited acquired the Tetagouche lead-zine-copper
plll'operty near Bathurst and did research work to find a suitable process to treat
the ore.

Newfoundland

The Buchans copper-lead-zine mine in the central part of the Island is the
only producing base metal mine. It is operated by Buchans Mining Company
Limited, a subsidiary of American Smelting and Refining Company. Production
from 328,000 tons of ore milled in the company’s 1,300-ton concentrator included
30,902 tons of lead concentrate containing 17,776 tons of lead. Most of this -
concentrate was exported to Turope. A shaft to develop important new ore-
bodies discovered by drilling to the northwest of the older workings was sunk to
a depth of 1,796 feet and lateral development was commenced.

Yukon

United Keno Hill Mines Limited produced ore and concentrates containing
6,958 tons of lead from its silver-lead-zinc deposits in the Mayo distriet. A
road constructed from Mayo to Whitehorse provides for the shipment of con-
centratgs by truck instead of by river barge to the smelter at Trail, British
Columbia.

Northwest Territories

Consolidated Mining and Smelting Company continued exploratory drilling
of the 500-square-mile concession it holds jointly with Ventures Limited and
Northern Lead-Zine Limited at Pine Point, Great Slave Lake. The work
indicated that commerecial deposits of lead-zinc ore extend over a wide area.
Further drilling will be undertaken to outline orebodies in detail.

Uses

Lead has a wide variety of industrial uses and is an essential component
of a number of important chemical compounds and produets. The principal uses
vary in different countries, but the overall peacetime uses in order of importance
are: for storage battery manufacture, cable covering, tetraethyl lead compound,
bearing metal and solders, red lead and litharge, and white lead. Other uses
include sheeting, ammunition, plumbing, caulking, foil for packaging, type metal,
and chemical products.

The large quantities of lead recovered as secondary metal from battery
plates, cable sheathing, plumbing, and caulking lead, etc., are of increasing
importance.

Prices

The Canadian price of lead at the beginning of 1950 was 13-250 cents a
pound. It decreased to 11:5 cents on March 16 and subsequently increased to
17-950 cents at the end of the year.
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MAGNESIUM

Ingot magnesium was produced in'Canada by Domlnlon Magnesmm Limited
at, Haley, Ontario in 1950 for the first time since 1945. The electrolytic mag-
nesium plant of Aluminum Company of Canada Limited at Arvida, Quebec,
was not in operation,

Dominion Magnesium Limited also installed a 2,400-ton extrusion press at
its Haley plant and is now making available to mdustry a varlety of alloy
shapes from Canadian metal.

Advances in magnesium technology continued to be made partlcularly in
alloying fabrication, and protection against corrosion. Certain of the newer
alloys possess improved mechanical propeltles

Several foundries are now engaged in the production of magnesmm castings
of various types. Those in operation in 1950 were: Robert Mitchell Company,
Limited, Montreal; Aluminum Company. of Canada, Limited at Etobicoke,
Canadian Magnesmm Produects, Limited at Preston, Grenville Castings, Limited
at Merrickville, Barber Die Castings at Hamllton, and Light Alloys, Limited,
subsidiary of Dominion Magnesium, Limited at Renfrew, all in Ontaro; and
Western Magnesium Limited at Vancouver, British Columbia.

Canadian Sources of Supply

Canada has several potential sources of magnesium metal including the
minerals magnesite, dolomite, serpentine, brucite, and sea water, but brucite
and dolomite form the two sources of raw matenal for Canadian productlon

Dolomite, which is widely distributed in several provinees, is used in the
thermal ferros1hcon process of Dominion Magnesium, Limited at Haley. Brucite,

a magnesium hydrox1de mineral, disseminated throughout certain deposits of

crystalline limestone in Quebee, Ontano, and British Columbia and recovered
at Wakefield, Quebee, is used by Aluminum Company of Canada at its Arvida,
Quebec plant

Production, Trade, Uses, and-Prices

Information on produetion, exports, and imports is-not available for publica-
tion. S

SinceVWorld War 11, the field of usefulness for ‘magnesium ﬁas expanded’

_steadily, but the metal remains of prime importance to aireraft construction and
defence needs account for large quantities,

The physical properties of the metal are such that alloys are easily formed

into useful articles by casting, forging, extrusion, and sheet working, =Many

of the uses have evolved from its light weight and the high strength to welght '

ratio of many of its alloys
The price ‘of magnesium in United States f.o.b. producers’ plant in .ingot

form and in earload lots increased from 204 cents a pound at the beginning of -

1950 to 24% cents by October 5, 1950. Less than carload lots were quoted at a
premlum of 2 cents.a pound above the carload figure.

MANGANESE

Canada imports all its requirements of manganese as none of its known

deposits 15 of dominercial grade. These 1mports are obtained from the producing
countries direct or via United States, and in 1950 amounted to 135,698 short
tons, compared with 137 ,354 tons in 1949,
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From time to time efforts have been made to utilize the bog manganese ores
of New Brunswick, but no continuing production has resulted.

Although Cana,da produces no manganese ore its production of manganese
addition agents has averaged about 80,000 tons a year over the past few years,
s development resulting from the avallablllty of abundant electric power at
reasonable rates. Over 85 per cent of the output has been in the form of ferro-
manganese, mainly high carbon, and most of the remainder as silicomanganese.

Canada’s imports of manganese ore and its exports of ferromanganese and
spiegeleisen are shown, respectively, in the two tables that follow.

Canadian Imports of Manganese Ore-

1950 1949
Short tons | Short tons

Country from which shipped

United States*...... ... ... .. ... e 21,718 93,570
Gold Coasb. .. .o e 87,328 27,904
United Kingdom. . ... ... RN 72 33
IS oo 25,879 15,456
L0 11T - N 701 891

Total. ..o o RPN 135,698 137,854

* T'his ore entered Canada via United States, which was not the source country.

Canadian Exports of Ferromanganese and Spiegeleisen

1950 1949

Country of destination
Short tons | Short tons

United Sbabes. o o\ v e 24,085 33,175
L e 1T Y 2,123 1,301
United Kingdom. . ... it e 470 894
1017 0705 - OO N 247 478

TOAL. + .+ v oo e et 26,925 35,848

World Sources

It is estimated that Russia accounts for close to half of the world estimated
annual production of 4,000,000 tons. The other major sources of world supply
in recent years have been the Gold Coast, Union of South Africa, India, and
Brazil. The manganese deposits of Nsuta, Gold Coast, are the largest single
source of manganese in the world. Shipping bottlenecks by rail from the mines
to the coast have hampered production from the Gold Coast, Union of South
Afriea, and Brazil, but increased shipments are expected in the near future.
Two large potential deposits of high-grade manganese ore in Brazil, both of
which are considerable distances from the coast, were being investigated.

Uses

About 95 per cent of the manganese consumed is used in the steel industry,
and the remainder in making dry cell batteries and chemicals. There are.no
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satisfactory substitutes for manganese in its major uses. 'The manufacture of one
ghort ton of steel requires about 13 pounds of manganese, of which about 11-7
pounds is in the form of ferromanganese, 1 pound as sﬂlcomanganese, and the
remainder as spiegeleisen and ore.

Specifications for metallurgical grade of manganese call for a minimum of
48 per cent manganese and maxima of 7-0 per cent iron, 8-0 per cent silica,
0-15 per cent phosphorus, 6-0 per cent alumina, and 1-0 per cent zine. The ore
should be in hard lumps less than 4 inches, and not more than 12 per.cent should
pass a 20-mesh screen.

Manganese ore for battery use must be a manganese dioxide (pyrolusite)
ore of not less than 75 per cent MnO, and not more than 1-5 per cent iron and
should be very low in such metals as arsenic, copper, zinc, nickel, and cobalt.
Canada consumes about 4,000 tons of this type of ore annually which is imported
mainly from the Gold Coast,

Manganese ore for chemical use contains 35 per cent or more manganese and

is used to make manganese sulphate (fertilizers) and other salts which in turn
are used in the glass, enamel, paint, pigment, rubber, and pharmaceutical indus-
tries.

Prices and Tariffs

The following information on the purchase of manganese ores appeared in
the December 28, 1950 issue of the Engmeermg and Mining Journal Metal and
Mineral Markets: ,

(1) On long-term contracts involving large tonnages, prices were wholly nominal and a

matter of negotiation.

(2) On current business on the basis of 46 to 48 per cent manganese, 92 to 98 cents
per long ton unit (22-4 pounds), c.if. United States ports, duty for account of the
buyer being 4 cent per pound of contained Mn.

(3) Chemical grades, per ton coarse or fine with a minimum of 80 per cent MnOQs,
Brazilian or Cuban, carloads in barrels, $60 and $65; Javan or Caucasian, 85 per
cent minimum, $70 and $75; domestic, 70 to 72 per cent, $45 and 350 f.o.b. mines.

MERCURY

No mercury has been produced in Canada since September, 1944, and all
shipments since then have been from producers’ stocks. Nearly all the production
came from the Pinchi mine of The Consolidated Mining and Smelting' Company
of Canada Limited, and most of the remainder from the Takla mine of Bralorne
Mines Limited. If necessary, these mines, both of which are in the Omineca
mining division of British Columbia, could supply Canadian requirements of
mereury for many years.

All known Canadian deposits of cinnabar (HgS), the principal ore of mer-
cury, are in British Columbia and many showings have-been prospected in the
belt of favourable rocks between the Pinchi mine and the Takla property. The
ore occurs as discontinuous stringers, small grains, or scattered blobs, often in
veins or stringers of dolomite or calcite. -
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Imports and Consumption

—— 1950 1949

Imports Pounds Pounds
From: United Statesl. . ...ttt 372,706 186,740
71 O 233,220 |............
MEXEC0. ottt et e e 3,660 71,700
) 751 ¢ O 3,800 19,560
United Kingdom. . ... 0. i 619 69
Total. ... . i e NN 614,005 278,069

Consumption®

Heavy chemicals and electrolyticeells. ... .o oo oo oot 332,652
Pharmaceuticals and fine chemicals........ ... . o i it i 62,320
Goldmining. . ......oiitiiiinineiiiiirreriiinieneneri]ioiineieas 6,004
Electrical apparatus. .. .ov vttt 9,120
Total. i e 410,096

1 Country of origin not necessarily the United States.
2 Figures for 1850 not available.

In recent years most of the mercury imported has been used in the initial
installation of mercury cells for the electrolytic production of caustic soda and
chlorine in plants at Beauharnois in Quebec and at Sarnia in Ontario. Once
the cells have been put into service only minor amounts of mercury are used.

Production of Mercury by Principal Countries
(I'lasks of 76 pounds)

Country ’ 1950 I 1949
Ty vttt i e e e e e e 43,300 43,000
FLY, =3 (1Yo SR O * 5,250
S 4717 ) o U O A N 50,025 32,289
United StateS. s vt i e et i e e e e 4,440 9,930

*Not available.

Al but a small part of the production in United States comes from California,
the next two States in order being Nevada and Oregon.

Uses

Large quantities of mercury have been used in recent years in the initial
installations of mercury cells for the electrolytic production of caustic soda and
chlorine. Such cells were developed in Germany and were introduced to America
after World War II.

Large quantities of mercury are used in the preparation of pharmaceuticals
and in electrical and industrial control instruments and meters. Large amounts
are used in making agricultural disinfectants, fungicides, and in anti-fouling
compounds and as oxides for use in the coating of ships’ hulls. Mercury is used
as a catalyst; in dental preparations; and as the fulminate in making munitions
and blasting caps.
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- Prices

The Engineering and Mining Journal Metal and Mmeral Markets of
December 28, 1950, quoted $138 and $141 per flask, New York basis. These prices
include a &19 per ﬁask United States import duty for foreign- produced mercury.

MOLYBDENUM

There has been no mine production of molybdenite (MoS,) in Canada since
the closing of the La Corne mine of Molybdenite Corporation of Canada Limited,
La Corne township, Quebec, in December 1947, The mine was developed to 550
feet, with four levels, during World War II by Wartime Metals Corporatmn
Ore reserves at the tlme of closing were estimated by company engineers at
about 130,000 tons averaging about 0-5 per cent MoS;. The ore contains some
bismuth as bismuth sulphide (BizS3). During 1949 Assomoly Registéred, a
company formed jointly by Molybdenite Corporation and Associated Metals and
Minerals of New York, treated the 265 tons of reJected’ concentrates from
former production, Thls recovery operation resulted in the shipment in January
1950, of 110 tons of molybdenite-bismuth concentrate to Europe.

Plactlcally all of the more than 400 known molybdemte occurrences in
Canada consist of ‘splashes’ of high-grade molybdenite, but tonnages and con-
tinuity are lacking. The Indian Molybdenum Limited mine in Preissac township,
Quebec,. and the Moss mine of Quyon Molybdenite Company Limited near
Quyon, Quebec, were closed in 1944, :

Canadzan Imports and Consumption

Canadian requirements of molybdenum are imported from United States
through Climax Molybdenum Company for which Railway Power and Engineer-
ing Corporation is the Canadian agent, and through Molybdenum Corporation
of America, New York. .

Ivﬁports of Molybdenum Addition Agents
(Tons of contained molybdenum)

R ’ 1950 1949
Molybdic oxide (65-5 per cent Mo) ............................. 153 .117
Ferromolybdenum (61-8 pereent Mo). ........oovvvini. .. .64 54
Caleium and sodium molybdate, .. ............................. 56 : 5
) IO . 273 | 176

World Productwn

About 90 per cent of the world production of molybdenum comes from the
United States, the other chief sources being Chile and Mexico."

. For many years Climax Molybdenum Company was the top producer in the
United States from ores mined at its Climax, Colorado, property. However,
in recent years, Kennecott Copper Corporatlon has produced slightly more than
Climax from its recovery - of molyhdenite in copper concentrates. Other large
producers of copper in United States, Chile, and Mexico recover molybdemte
from their bulk copper flotation concentrates
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Uses and Specifications

About 70 per cent of the consumption of molybdenum is as an alloying
element in the manufacture of steels, to which it is added as molybdic oxide,
calcium molybdate, or ferromolybdenum and about 20 per cent is used in grey
iron and malleable castings. In general, when an entire open-hearth heat is to
be alloyed to not over 0:8 per cent molybdenum the addition is in the form of
molybdic oxide or caleium molybdate, whereas ferromolybdenum is used when
higher percentages of molybdenum are desired.

Molybdenum and tungsten can be substituted for each other to impart
strength and hardness to steel, Molybdenum intensifies the effect of other
alloying metals in steel, such as nickel, chromium, and vanadium.

Most molybdenum alloy steels contain from 0-15 to 05 per cent molybdenum
but in some instances this is considerably higher. High speed tool steels contain
up to 9 per cent molybdenum.

Increasing amounts of molybdenum ranging up to 25 per cent in content are
being used in alloys in jet propulsion engines, turbo superchargers, and gas
turbines. For these uses it has been described as the best additive for high-
temperature strength. It also increases the resistance of stainless steels to
chemical action.

The use of molybdenum in various forms in the chemical, electrical, and
ceramic industries amounts to about 10 per cent of the total consumption.
Molybdenum wire and sheet are used in the incandescent lamp and radio
industries, and new alloys suitable for heating elements, electrical resistance, and
contact points contain molybdenum. The salts of molybdenum are used in
pigments, in vitreous enamels for coating steels and sheet irom, in welding rod
coatings, in lithographing, and printing inks, and in many other applications.

A marketable molybdenum concentrate must contain not less than 85 per
cent molybdenum sulphide (MoS;) and must be within very low limits in
copper, arsenic, and bismuth. In deposits containing large, pure flakes of
molybdenite a marketable grade can be obtained by hand-picking, but the
amount would be small. Most molybdenite mineralization responds well to
flotation treatment, and marketable grades can be produced.

Prices and Tariffs

Climax Molybdenum Company announced the following prices to be in
effect for its products on December 1, 1950. Corresponding prices in 1949 are
shown in brackets.

Per pound of contained molybdenum in:

Molybdenite concentrate .......cviviiiiiiiiiinneiiiinen.n. S1.00 ( .90)
Ferromolybdenum ......cviiiiiiiiiiiiiiiiii it $1.32 (1.10)
Molybdic oxide briquettes .........ccviiiiiiiiiiiiiiia.., $1.14 ( .95)
Calcium molybdate .. .ocoviiiiiiiiiiiiiiiieiniiiienneens 81.15 ( .96)

All prices are f.o.b. Langeloth, Pa., except for the concentrate, which 1is
quoted f.o.b. Climax, Colorado.

The import duty into United States was increased on January 1, 1951, from
174 cents to 35 cents a pound of contained molybdenum in concentrates. The
present duty, therefore, on a short ton of 90 per cent MoS, concentrate (1,080
pounds of Mo) was $378 in United States funds.

52624—4
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NICKEL-

-Canada produces 6ver 80 per-cent of the world supply of nickel. Output,
which comes- from-the nickel-copper mines of the International Nickel Company
of Canada, Limited, and Falconbridge Nickel Mines Limited in the Sudbury area
Ontamo totalled . approx1mate1y 124,000 short tons in 1950. :

Demand inereased suddenly with the outbreak ‘of hostilities in Korea and
before the end of 1950, a voluntary rationing system was put into effect When
it became apparent that demand for nickel would' exceed the available supply.
To meet, the inereased demand International Nickel Company supplemented the
extensive development and expansion program it has had under way for some
time by installing emergency facilities to increase temporarlly mine, mill, and
smelter capacities.

n spite of an active ‘search no new. dep051ts of. mckel were found but the
Lynn Lake deposits of Sherritt Gordon Mines in Mamtoba were brought closer
to production. .

- The Petsamo mine -near Murmansk in Russia is still possxbly the prmclpal
single source of nickel outside Canada. Production from silicate ores in New
Caledonia has been hampered by local difficulties. Towards theé end of 1950
steps were taken to reopen the Nicaro plant in Cuba, which has a capaclty of
16;000 tons of niclel a year. There is a steady, small output of nickel in connee-
tionlwith the production of platinum at Rustenberg, South Africa. Exploitation
of the silicate ore of Celebes awaits a suitable metallurgical process.” The hlgh-
grade sulphide ore of Goias, Brazil, remains beyond reach of transportatlon
Deposits at Mount Ayliff in East Grlqualand South Africa, are bemg exammed ur
detall .

" Production and Trade

, About 97 per cent of the Canadlan production of mckel is exported 65 per
cent to the United States, 20 per cent to Great Britain, and the remainder to many
other countries. The amount recorded as exported to Norway is for reﬁmng and
re—export and not for mdustnal use in that country.

.  Production Exports
- Year —

Short tons ' $ Short tons I ]
048, e i e . 131,740 | 86,904,235 | 131,840 | 73,801,871
1949............. e reare e 128,690 | 99,173,289 127,141 92,323,686
1980 em e s e e, 123,659 (112, 104 085 | 121,651 | 105,209,743

Exports of Nickel in Various Forms-
o In Matte or Speiss In Oxide Refined Nickel
“-Yedr - - — - -

Short tonsl 3 Short tons -8 |Short tons_| R TN

| 50,801 | 24,320, 002 | 0,702 | 5,020,167 71,247 | 44,460,782
~|.. 56,902 | 41,760,237 1,151 '689,148 | 69,088 | 49,874,301
$53,000°| 46,423,080 | 1,667 | 1,308,141 | 66,804'| 57,568,622
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Nickel Exports by Country of Destination

1950 . 1949
Destination - :
. Short tons | - 8 Short tons 3

United States........oooveeunneenn.. 88,543 | 76,184,024 86,525 | 62,603,150
United Kingdom.................... 21,645 | 18,997,379 28,265 | 20,545,673
NOIWAY .o eeennnnnnn IR 10,888 | 9,574,232 | - 11,848 | 8,673,249
Belgium................... .o L 235 213,013 .- b4 44,100
Italy. oo 143 147,663 | 22 19,084
Brazil.............. .. i il 57 50,627 104 81,510
MeXICOuenrer et iiiin i - 38 34,069 1 760
Malta...covereiiiiiiiiiinn.. 28 “28,841 [
Brance.cvenee e 14 15,733 3 3,400
Australia............. .o, 13 12,669 | 25 18,611
Chile.....oooviiiiiiiiiiiiiii 7 6,688 18, 13,857
Japan.......... TN e 4 4,760 234 195,229
Other countries. .....oovvvviiv... 36 |. 385,045 42 35,063

Total.........oovviit 121,651 (105,299,743 127,141 92,323,686

Canadian Nickel-Producing Mines

The mines of the Sudbury area are still the only source of nickel, with the
exception of a very small amount recovered from the treatment of cobalt-silver
ore. By-produects from the nickel smelters are copper, platinum metals, gold and
silver, and minor quantities of cobalt, selenium, and tellurium. Sulphur may
soon be an important by-product, and researches are under way to recover iron.

The International Nickel Company of Canada, Limited. The company has
five large underground mines in production and a sixth at the point of production.
In’ addition there is the Frood-Stobie open pit from which a large part of the’
increased wartime supply of ore was obtained and which is now near its maximum
economic depth. ‘ _

THe anticipated completion in 1953 of the extensive development and expan-
sion program, which will mean full conversion to underground operations, will
permit the mining of 13 million tons of ofe annually, compared with 9-8 million
tons in 1950.

New shafts have been sunk at the Frood-Stobie, Creighton, and Levack
mines, and the main shafts of the Garson, Murray, and.Levack mines have been
extended. During 1950 the Murray mine reached its rated daily capacity of
4,500 tons. Plans for the new low-grade mine at Creighton were altered to
allow for a greater capacity and the output is expected to reach 10,000 tons a day
by -the end of 1951. - S o

Ore mined during 1950 was 9,849,024 tons or an average of 27,000 tons a day:
Reserves of ore at the end of 1950 were 252,859,725 tons containing 7,669,219 tons
of copper-nickel, an average of 3-03 per cent of the combined metals, which are.
present in about equal proportions. : . . .

The ore from the new mine at Creighton is to be concentrated at a. mill on
the site, and the bullk concentrate will be pumped through a 74-mile pipeline to

- the Copper Cliff reduction plant. The ore from the other five mines is treated by

flotation in the large concentrator at Copper Cliff, with the exception of a com-

paratively small tonnage of lump ore that is smelted to matte in blast furnaces’

at Coniston, largely for the production of Monel metal. The concentrator makes

two products, a copper concentrate and a nickel-rich concentrate. The copper

concentrate is treated in-roasters, reverberatory furnaces, and converters to make:
52624—41
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blister copper which. is.refined in the adjoining copper refinery. The nickel-rich
concentrate is. roasted, then treated in reverberatory furnaces to give matte that is
cooled under controlled conditions so that particles of nickel and copper com-
pounds crystallize separately. The matte is ground and the two are separated
_ by flotation. The nickel concentrate is treated to give nickel oxide sinter, which
can be substituted economically for electrolytic nickel for many uses. A part of
the sinter is conyerted to.refined nickel in the refinery at Port Colborne, Ontario.
The copper concenfrate joins the main copper eireuit. Refinery sludges from
the copper and nickel refineries are shipped to Great Britain for extraction of
the precious metals. '

Progress was made in the new plant at Copper Cliff for conservation of

sulphur. The copper concentrate is to be flash-roasted in oxygen to give a high-
. grade matte, and concentrated sulphur dioxide that can be compressed to liquid
and marketed. Research is under way on a method of recovering iron from a
pyrrhotite-nickel concentrate,

Falconbridge Nickel Mines Limited. The company’s mine at Falconbridge
produced 881,838 tons of ore in 1950. It is partly developed to a depth of 4,025
feet,. but production has come from above the 2,800-foot level except for ore
from development. The new McKim mine, which is partly developed to a depth
of 1,350 feet, produced 46,997 tons of ore from the first four levels. By the
end of 1950 it had.reached its rated ‘capacity of 500.tons.a day.. Preparations
were made to begin a new mine in Levack township, which is to be called the
Hardy mine. The ore reserve at the end of 1950 was as follows: developed ore,
Falconbridge and McKim mines, 9,396,000 tons; indicated ore, Sudbury area
properties, 5,778,500 tons. , o

“ At the smelter 574,073 tons of ore was concentrated by flotation and the

concentrate was sintered. This sinter and 354,577 tons of raw ore were smelted -

in the blast furnaces to give a copper-nickel matte. The matte is blown in a
converter to raise the grade, and the converter matte is shipped to the company’s
electrolytic refinery at Kristiansand in Norway for production of the metals.
Progress was made at the refinery in changing over to the chloride electrolyte
and in expanding the capacity, which work is expected to be completed in 1951,
The produets are electrolytic nickel and copper, gold, and silver, the platinum
metals, and cobalt. A .
_ Prospective Producers and Prospects :

The Lynn Lake mine of Sherritt Gordon Mines Limited in northern
Manitoba was developed further toward production. Development ore was
conicentrated in the pilot mill at the mine and the concentrate was treated in
the pilot plant in Ottawa by the company’s ammonia leaching process for the

extraction of nickel and copper.- The reserve of ore at the end of 1950 was

14,055,000 tons. : , _

“The mine and mill equipment of the Sherritt Gordon mine at Sherridon,
Manitoba, will be available before the end of 1951, when the ore will be ex-
hausted. This equipment will be brought to Lynn Lake, where it will be re-
erected. The richer ore of the new mine will be prepared for production at the
rate of 2,000 tons a day. - Concentrate will be shipped to a treatment plant in
Alberta, where an annual output of 8500 tons of nickel, 4,500 tons of copper,
150 tons of cobalt, and 70,000 tons of ammonium sulphate is contemplated,
commencing in 1954. An extension of the railway to Lynn Lake is proposed. .

Two companies, Nickel Offsets Limited, and East Rim Nickel Limited, are
developing nickel-copper prospects on the north and east sides, respectively, of
the Sudbury nickel area. ‘ ’

International Nickel Company, through its subsidiary, Canadian Nickel
Company Limited, acquired by tender a concession of 500 square miles at

~ Ferguson Lake,; 150 miles west of the comparatively small nickel deposit at

o~
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Rankin Inlet on Hudson Bay, which was drilled over 20 years ago. Indications
‘of nickel have been found in the concession area, but little is known as yet of
their nature.

The nickel-bearing deposits at Shebandowan, 75 miles west of Port Arthur,
Ontario, at Rankin Inlet on the west coast of Hudson Bay, and near Hope,
British Columbia, remained inactive during 1950.

Uses

Most of Canada’s output of nickel is used in United States, chleﬁy in the
manufacture of stainless and other steels, and in electroplating.

Prices

In Canada, the price of nickel increased from 42-5 cents a pound at the
beginning of 1950 to 51-75 cents a pound at the end of the year.

According to Engineering and Mining Journal Metal and Mineral Markets,
nickel was 40 cents a pound in United States from January to June, 1950, when
it increased to 48 cents, with a further increase in December to 50-5 cents a
pound. These prices are f.o.b. refinery, Port Colborne, Ontario.

PLATINUM METALS

Canada furnishes about one-half of the annual world supply of platinum
metals, the Canadian output being a by-product from the nickel-copper ores of
the Sudbury distriet, Ontario. The other half comes from Russia, Transvaal,
Colombia, and more 1ecently, East Griqualand, where deposits of the Sudbury
type are being developed. The output from Rustenburg, Transvaal, was in-
‘creased considerably during 1950. Osmiridium is obtained malnly as a by-
product of gold mining in the Transvaal.

Demand for platinum metals increased rapidly during the second half of
1950 and prices rose in proportion. Though Canadian production in 1950 was
less than in 1949, accumulated concentrates were drawn upon to meet this
increased demand.

Production and Trade

1950 1949
Fine ounces $ Fine ounces $
Production
Platinum..........oooviiiii 124,571 | 10,255,929 153,784 | 11,603,002
Palladium, rhodium, ruthenium, iri-
dium, and osmium............... 148,741 | 7,578,144 182,233 8,289,915
Total...............0oe 273,312 | 17,834,073 336,017 | 19,892,917
Ezports of platinum metals in concen-
trates, and other forms except serap:
To: United Kingdom............].cveviviann. 11,549,685 {............ 11,964,741
United States...............0.eevinenen 9,650,977 |............. 6,020,638
Other countries. ............foeiinuiannn. 126 [..ovvvvvnnnn 30,
Total.....ovviiiii]oeinnanannn, 21,200,788 |............ 18,016,023
Imports of platinum metals, all forms:
From: United Kingdom............0.ccoviinnns, 21,260,917 (............ 10,618,744
United States...............[..cooiiioie. 578,751 |.......ooe 504,428
Other countries..............[.....oovienn 386 |............ 1,068
Total....oovviiiiiiioiiiian, 21,835,054 |............ 11,124,240
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- The annual -Canadian output of platinum metals, as recorded by the
Dominion Bureau. of Statistics, does not correspond  with the annual amount
recovered from ore treated. The reason is that the anode residues containing
these metals are gathered at irregular intervals and the accumulations of these
residues at the refineries are shipped to the precious metals refinery in Acton near
London, England, at similarly irfegular intervals. The only practicable way. to
chord the output is to estimate the precious metals content of the shipments to

cton
- Tive of the nickel-copper mines from which Canada’s platinum metals are
obtained belong to Intermational Nickel- Compamy of Canada, Limited, which
has smelters at Copper Cliff and Coniston in the Sudbury ares, a copper reﬁnery
at Copper Cliff, and nickel refineries at Port Colborne, Ontario, and at Clydach
in Wales. - “The’ platihurn ‘inetals, along with gold and bllver are collected in the
refinery residues that are slupped to the company’s precious metals refinery
at Acton, England, for treatment.” The refined platinum metals from Acton are
sold in world markets, but are mainly sent back to this Continent, for use in
the United States. A large part of these shipments to United States are via
Canada, which #ceounts for the substantial Canadian imports of the metals.
The two mines of Talconbridge: Nickel Mines Limited supply a smelter at

Falconbridge in the Sudbury area, Ontario, from which matte is shipped to the
“company’s refinery at Kmstlansand Norway, where the pldtinum’ metals are
recovered as anode residues.

- From the récords of ore smelted and of platinum metals ploduced for
several years past, it can be deduced that the average recovery from a ton of
ore is 0-033 ounce, an amount that can be extracted proﬁbably only because it is
concentrated automatically and without extra cost in the refinery residues.

‘The nickel-copper- deposits at Lynn Lake in northern Manitoba that are

being prepared for production by Sherrltt Gordon Mines lelted contain small
amounts of the platinum metals. ,

Consumaption

As United States is the ﬁrmclpél consumer of platinum metals, an idea of
the relative amounts used annually can be gained from statistics pubhshed by the

United States Bureau of Mines.
Platmum Metals Used in United States in 1950

. - Pér éent
. ) Platinum | Palladium | Others Total of -

’ - total
Chemical.................. e, 114,430 | - 16,673 | 13,875 | 144,978 29.2
Eleetrical .. .......ccovvenineinnn. 45,229 80,024 3,316 128,569 25-9
Dental and medical........ S 18,182 18,359 371 36,912 s 7.4
Jewellery and decorative.......,...} 127,374 35,203 12,810 | 175,477 35-4
Miscellaneous. ..............0.ve. . 3,783 107 6,119 10,009 2-1

' Total......... SO 308,008 | 150,456 | 36,491 | 405,045 100-0
Uses

The six platinum metals fall. naturally into two categories. Platinum,
osmium, and iridium have atomic weights around 190, and specific gravities of
21 to 22. Palladium, rhodium, and ruthenium have atomic weights of about
100, and specific gravities of 11 to 12. The particular qualities that make them
useful are as follows:
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- High Melting Pomt This 1anges from 1554° C. for palladlum to 2700° O for
osmium.

- Corrosion Reszstance The resistance of platinum to common reagents
except chlorine is well known. The metals and their alloys are mostly resistant
to'tarnishing. Silver is electroplated with an extremely thin coating of rhodlum
to make it non-tarnishing. A reflector of rhodium in optical instruments esn
be used at high temperatures.

- Ductility. The metals are used mamly in wrought forms. Platinum and
palladmm are extremely ductile. Rhodium and iridium are worked with diffi-
culty, ruthenium with still more difficulty, and osmium is almost completely
non-ductile,

Alloys. The metals are used mainly as alloys. Rhodium, iridium, ruthe-
nium, palladium, copper, gold, and nickel are the elements most commonly
added to platinum, seldom over 25 per cent and often 10 per cent or less. Iridium
and ruthenium inerease the strength and hardness of platinum at room tempera-
tures. Rhodium produces alloys resistant to oxidation at high temperatures.

Catalysts. Platinum in particular is a useful catalyst. Bighty-mesh gauze of
10 per cent platinum-rhodium alloy is used commonly for nitrogen fixation. A
unit containing 90 troy ounces of gauze, operating at about 1000°C., can give
40 tons of nitric acid in 24 hours with a conversion efliciency of 96 per cent.
Production of high octane gasoline is aided by a platinum eatalyst.

Prices

Prices. of the platinum metals fluctuated greatly during 1950:

Platinum in January was $69 an ounce in New York, dropped to $66 in
February, increased to $74 in July, $100 in September, and dropped to $90 in
October where it remained for the rest of 1950.

Ruthenium in J anuary was $69-872 an ounce, decreased to $66-$69 in June,
rose to $74-877 in July, and to $100-3103 in September, and dlopped to $90-$93
in November where it remained.

Iridium in January was $100-$105, increased to $160 in July, $220 in Sep-
tember and dropped to $200 in October Where it remained.

Palladium was constant at $24 an ounce as was Rhodium at $125 an ounce.

Osmium in January was $100, increasing to $150 in July, and to $200 in
September where it remained.

'SELENIUM AND TELLURIUM

Selenium and tellurium are closely associated in their natural occurrence
and are produced in Canada as by-produects from the eleetrolytic refining of
copper. Seleniuin is of much greater economic and industrial importance than
is tellurium. Ordinarily, relatively sinall amounts of the metals or their ecom-
pounds are required by industry but demand for selinium for defence and hydro-
electric purposes has increased considerably.

The metals are recovered from the residues (tank slimes) which result from
the electrolytic refining of copper, the two Canadian producers being the Inter-
national Nickel Company of Canada, Limited, at Copper Cliff, Ontario, and
Canadian Copper Refiners Limited (subsidiary of Noranda Mines Limited) at
Montreal East, Quebec. At Copper Cliff, the metals produced originate in Inter-
national Nickel Company’s extensive copper-nickel deposits near Sudbury.- The
Copper Cliff refinery has a demonstrated capacity production of 270,000 pounds
of selenium a year. At Montreal Rast, selenium and tellurium are recovered
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from the refining of copper anodes made at Noranda, Quebee, from copper ores
of that area, and from blister copper produced by Hudson Bay Mining and
Smelting Company Limited from its deposits at Flin Flon, Manitoba, which
gtraddle. the Manitoba-Saskatchewan boundary. The Montreal East refinery
has a rated capacity of 450,000 pounds of selenium and 50,000 pounds of tell-
urium a year and is the largest selenium and tellurium plant in the world.

Production and Trade

1950 1949
Pounds 3 Pounds B ]
Selenium Production . ‘ : : -

L QUEDEC. . ie e 46,245 -111,013 09,709 204,403

"Manitoba and Saskatchewan....... 152,019 367,886 | 131,674 269,932

ODATIo. L v 63,709 154,176 86,842 | 178,026

Total............ e 261,973 633,975 318,225 652,361

Ezporls, sélenium and salls :
. 'To; United States............... 343,787 744,574 | 170,780 314,579
United Kingdom..,......... 187,659 421,886 137,328 230,158
Italy. ...oooovvennn .. e 3,587 10,528 690 © 1,460
France. ....ooovronnnnnnin, 198 589 29,066 70,401
Other countries. ............ 7,170 17,566 5,920 10,960
Total. . ..vves i, 542,401 | 1,195,143 | 343,784 | - 627,558

Tellurium Production ’

.Quebee........... S S O Y
Manitoba and Saskatchewan........ . 4,065 7,724 -2,966 5,339
(611735 4 T T 6,010 11,419 8,726 - 15,707

Total.................. 10,075 19,143 11,692 21,046

The exports of tellurium are not reported separately, but most of Canada’s
production is exported. o
" United States is the principal producer of both metals. They are also
.produced in the United Kingdom, Australia, Sweden, Belgium, and Russia.

Uses

Selenium is used chiefly in the electronics, glass, and rubber industries.
Increasing amounts are being used to make electrical dry plate rectifiers,
particularly miniature types suitable for radio and television circuits. In glass
manufacture, selenium is used as a decolorizer, and, if added in slightly greater
amounts, to impart a red or ruby colour to the glass. Small additions of selénium
to rubber promote resistance to heat, and to oxidation and abrasion. ’

A unique characteristic of selenium’ is that its conductivity increases on
exposure to light. This property is used to make photo-electric or light-sensitive
cells for automatically operating alarms, swinging doors, lamps, ete.,, and in
television and sound film. '

Selenium is used also as an antioxidant in lubricating oil; for fat hardening;
as a catalyst in the petroleum industry; in the hydrogenation of coal; for treating
skin diseases, and for making certain inks and insecticides. | .

Selenium dioxide is used to make a number of selenium compounds, par-
ticularly accelerators for vuleanizing rubber. Ferroselenium (about 50 per cent .
selenium) is used as a master alloy for addition to steels to improve machine-
ability.. Selenium oxychloride is used as a solvent; sodium selenite in the




e

47

preparation of an insecticide; sodium selenate in the manufacture of glass; and
sodium sulpho-selenite to produce brown tones in photographie toning baths.
Cadmium sulpho-selenite pigments are used to prepare a durable outdoor paint
with colours ranging from orange to maroon,

_ Tellurium is used fairly extensively as a chill inducer to prevent shrinkage
in iron castings. It is used to improve the durability of rubber; in zinc refining;
in the ceramic and glass industries, where it imparts bluish or brownish tints;
in toning silver tints; and when added to copper it improves the machineability
of the metal without reducing the electrical conductivity.

Prices
In New York black powdered selenium, 99-5 per cent pure, was $2 a pound
from January 1 to June 8; $2.25 a pound from June 8 to October 19; and $3.50

a pound for the rest of the year, The price of tellurium remained at $1.75 a
pound throughout 1950. :

SILVER

Canada’s production of 23,221,431 ounces of silver in 1950 was about 32 per
cent greater than in 1949 and was the largest output since 1940. The value
($18,767,561) of the production was higher than for any year since 1918. Most
of the output is a by-product from the treatment of base metal ores, but the
revival of several mines, the chief value of whose produetion is silver, accounted
for much of the increase. Exports of silver were greater but domestic consump-
tion wag Jess than in 1949 due mainly to reduced requirements for coinage and
war service medals. The average price of the metal was 80-98 cents an ounce
compared with 74-32 cents in 1949.

Production, Trade, Consumption

1950 1949
Fine ounces $ Fine ounces $
Production, by provinces
British Columbia..............cv0 8,528,107 | 6,892,416 | 7,573,506 5,623,328
ebee. .. ove i 4,343,379 | 3,510,319 | 8,250,578 2,413,554
Ontario.........oovvviiiiniiennenn 4,408,620 | 3,563,047 | 2,562,859 1,902,923
Yukon........cooeiiiiiinie, 3,202,779 | 2,588,486 | 1,562,730 1,160,327
Saskatchewsn........... .. ...l 1,207,796 976,141 | 1,482,009 1,100,392
Manitoba........... ... oo 893,099 721,803 554,266 411 542
Newfoundland.............. ... 575,524 465,138 585,026 434,382
Other provinees............ooovnn 62,127 50,211 70,519 52,360
Total....ocvviiviiennnn 23,221,431 | 18,767,561 | 17,641 493 | 13,098,808
Production, by sources ’
Basemetal ores, ... ... .ol 19,543,479 | ... ... ..., 15,980,762 {............
Goldores.......coovviiviiiiinnn, 709,980 |.......ontt 680,401 |{............
Silver-cobalt and silver ores......... 2,945,256 [............ 960,527 |...... ...t
Placer gold operations.............. 2,716 |......o.o.. 19,803 {........ Ve
AT 93,921,431 |oevennninn.. 17,641,493 | ........ ..
Imports of unmaenufactured silver
Tom: MexiCO......ovvvriiunnnann 329,090 263,272 401,819 288, 886
United States............... 10,158 8,006 927,803 681,716
Nicaragua...........ocvcnenn 2,167 2,187 foo e,
United Kingdom............ 190 241 3,001 2,212
Total........oovvvennn. 341,605 273,676 | 1,332,713 972,814
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Pioduction,v Trade, Consumption—{cont'd) ... .

» . 1950 ‘ 1949 5
| Fizie oﬁqéés ) $ | Fine ounces.|. s
Tmports of Szlver M anufactures - -

. I'rom: .United ngdom 574,727 .. ... 467 994
United States. . 121,006 |. ()b 172
Denmark............... 86,083 ... oLl s D
TAPAD. e v oo 14,057 ,16,235
Other countries............. 28,420 59,481

Total. ..\l e 774,298 | " 609,882
F:cparts of Silver in. Ore and. Concentmte . - o R

To: elgium.................... 204,524 154,340 | 339,827 232,486
Germany.....o.eeveeeennse. 29,369 23,436 {........ PP P
United States............... 3,260,214 | 2,564,823 | 8,714,787 | 2,772,698

‘Total .................. 3,494,107 | 2,742,599 §. 4, 054;“614:' .8, ()05 184:

Ezxports of Silver Bullzon o o - !
To: United States............... 8,353,183 | 6,676,807 | 6, 207 090 " 4,564 287
. Cuba............ e ,000 1 - - ,00...‘.........21‘. ...........
Bragil. oo e 4,822 4,080
Total. ...oe.ivleennnl 8,355,183 | "6,678,507 | 6,211,912 | 4,568,287
Exports of Silver Manufactures . S i o

To: United States..........oovnefevnnvvnnn.. © 262,863 {...... i, - 259,886

Other countries. ........ovvifieenunnnnnn, 14,720 |............ 17,922
TOtAL. v v vereesseeei el 267,573 |0, 277,808
Consumption by Uses C
OIS e esssesseeenieet s, oo 8,459,938 [......... ... 5,200,000 [............

Sterling. . oo 2,404,746 |... Ll 2)857.245 |\on it

Anodes................ . .ooienns, 1,166,289 |............ 2,463,095 |............

Silver nitrate. .......oovveennnn. 1,025,161 {............ 068,841 [............

Brazing alloys........ PN e 303,104 |............ '46,034 ............

“Wire and Sheet............ e o 805 e e

Tead-gilver alloys............ ceeeas O,146 [l 2,393 [.........%..

. Migcellaneous............... e 304, JATT {oeee e 195 832 [bevevenann..
Total. e oeeessieennnnn.. 8,668,866 [ ........... 11,733,440 |.....0......
World Production of Silver (Principal producing countries)

(From American Bureau of Metal Statisties) B

. 1950 1949

(fine 0z.) -(fine 0z.)
Canada.......o.o.onennns e S 22,416,150 | - .17,641,493
United -States.,....... e, e, e 42 068, 1000 34,559, 1000

MeXICO. .. vnnrvsivrrnnns OSSR 49,140,311 | 49,453,741

B 10) T 6566 766 ) 6,623,052
o g P 13,469,886 10,609,404
Australia. ... ..o 10,455,000 9,849,213
Belgian Congo,....vvvetevnin et e o e 4 468 953 4,549,225
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s Production and Development
Bmtzsh Columbza ' -

The Sullivan mine at Klmbelley, owned and operated by The Consohdated
Mmmg and Smelting Company of Canada, Limited, is Canada’s chief source of
silver., The ore is concentrated near the mine and the lead and zine concentrates
are shipped to the. company’s smelter at Trail where the contained metals are
recovered.

* Qubput of refined silver at Trail reached a record of 12,120,568 ounces,
compared. with 8,325,300 ounces in 1949.  Most of it ¢ame .from the treatment of
custom ores and concentrates which are shipped to Trail by a large number of
mines in Canada and other countries. The volume of this custom business has
grown appreciably in recent years. : '

Torbit Silver Mines Limited, the sccond largest producer of silver in -the
province, shipped 1,943,000 ounces contained in concenirate, and 1ecovered
350,000 ounces in bulhon, from its mine near Alice Arm.

Highland-Bell Limited at Beaverdell, which previously shipped silver-
lead ore to Trail, constructed a 50-ton mill at its property and commenced shipping
c%ncentrate in October. Total shipments contained about 700,000 ounces of
silver.

Silver Standard Mines Limited, near Hazelton, produced concentrates con-
taining about 890,000 ounces cf silver.

Violamac Mines Limited and Western Exploration Company Limited were
the principal producers of silver in the Slocan district.

“ The Granby Consolidated Mining, Smelting & Power Company, Limited,
near Princeton; produced 173,424 ounces of silver, and Britannia Mining and
Smelting Company Limited, at Howe Sound, 85,000 ounces. Both companies
export, copper concentrate contanung precious metals to the Tacoma smelter n
United States.

M am‘toba and S_aslcatche'wan

Hudson' Bay Mining and Smelting Company, Limited shipped blister
copper containing 1,965,328 ounces of silver produced from its copper-zine
deposit at Flin Flon on the Manitoba-Saskatchewan boundary. Sherritt Gordon
Mines Limited at Sherridon, Cuprus Mines Limited near Flin Flon, and the Snow
Lake and San Antonio gold mines, all in Manitoba, also contributed to the silver
.output. .

Ontario

. The International Nickel Compzmy of Canada, anted sold approxnnately
'957 000 ounces of silver in 1950. The company recovers the metal as a by -product
from the treatment of its copper-nickel ores in the Sudbury area.

The marked revival of production in the Cobalt and Gowganda districts,
which commenced in 1949, continued and the output in 1950 amounted to almost
:3,000,000 ounces. Most of the production was shipped in the form of concentrates
either to Noranda Mines Limited, Noranda, Quebee, or to Deloro Smelting and

Refining Company Limited, Deloro, Ontario. Shipments were also made to

refineries in United States.

Silver Miller Mines Limited at Brady Lake 3 miles southeast of Cobalt,
-shipped silver concentrates and sorted hlgh-grade ore contammg about 1,800 OOO
ounces of silver.
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Cobalt Lode Silver Mines Limited- developed several silver veins at .its
property, formerly the Adanac mine, south of the Silver Miller. It purchased
the former O'Brien mill near Cobalt, and commenced milling at a-rate of about 75
tons a day in November, prior to whlch it made.substantial shipments of hlgh-
grade ore.

Silanco Mining & Reﬁmng Company Limited mllled ore from the Beaver—
Temiskaming section. of its properties and shipped concentrates containing aboun
180,000 ounces of silver,

In the Gowganda area, Siscoe Metals of Ontario, Limited built a new flota-
tion mill in which it ecommenced treating 500 tons .of accumulated mill tailings;
daily. A total of 848,398 ounces of silver was recovered from concentrates,
" ghipped.

' Castle-Trethewey Mines Limited, adJommg ‘Siscoe Metals on the north,
carried cut underground exploratlon and development and rehabilitated its mill,.
Production was resumed in May 1951.

Ontario’s forty-five gold mines in operation in 1950 produced 421, 127 ounces
of silver as a by-product, Hollinger Consolidated Gold Mines Limited being the
chief producer, with a silver output of 95,533 ounces from its Hollinger and Rosg
mines. . ,

Quebec

Noranda Mines Limited produced copper anodes containing 2,356,105 ounces;
of silver at its smelter at Noranda. Of this, 572,080 ounces came from its Horne
mine and the remainder mostly from copper concentrates produced by Waite
Amulet Mines, Limited, Quemont Mining Corporation, Limited, East Sullivan,
Mines lexted and Normetal Mlnlng Corporation Limited, all copper-zine
mines in Western Quebec that shipped copper concentrates, contamlng gold and,
gilver to the Noranda smelter.

Golden Manitou Mines Limited, near Val d’Or ghipped lead concentrate and
gold precipitates containing 1,140 637 ounces of ‘gilver. Important new ore
- deposits were partly developed on the property. The company acquired a con-.
trolling interest in Barvue Mines Limited, whose property lies near the Canadian,
National railway between Amos and Senneterre. About 17, OOO ,000 tons of zine-.
silver ore was indicated by drilling at the Barvue mine, ~

New Calumet Mines Limited on Calumet Island, Ottawa River, produced_
lead concentrate containing 750439 ounces. of silver. Important. new ore,
was discovered. , A

Anacon Lead Mines Lxmlted Portneuf county, produced concentrates from.
which 268,150 ounces of silver was recovered. Several new ore deposits contain-.
ing apprecla.ble amounts of silver were outlined at this property. .

Ascot Metals Corporation Limited commenced production. at its Moulton:
Hill copper-lead-zine -mine, near Sherbrooke, in August The ore contains
important amounts of gold and silver. o

Dome Exploration (Canada) Limited completed its present program of
exploratory drilling on its zinc-lead-silver deposit at Bachelor Lake, about 160
air miles northeast of Noranda.

- Newfoundland

Buchans Mining Company Limited, a subsxdmry of American Smelting and
Refining Company, shipped copper, lead and zinc concentrates that contained
about 794,000 ounces of silver. Located near the centre of the Island, Buchans,
is the only producing base metal mine in the province.
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Yukon

United Keno Hill Mines Limited, at Mayo, milled an average of 212 tons of
gilver-lead-zine ore a day in 1950. It produced 9,458 tons of lead concentrate,
5,043 tons of zinc concentrate, and 205 tons of crude ore that contained 3,349.800
ounces of silver. Most of the ore came from the Hector mine but considerable
development was done on other mines. Completion of the road between Mayo
and Whitehorse during 1950 permits concentrates to be handled by truck instead
of by river navigation.

Uses

A large amount of the world silver output is minted into coins. Ornaments,
jewellery and sterling ware are other long-established outlets. Much silver is
u