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PREFACE

This report contains reviews of each of the fifty-seven metals, fuels, and
minerals that were produced in commercial quantities in Canada in 1949, pre-
liminary mimeographed separates of which were made available to the public
during the first half of 1950. A review of the mineral industry as a whole for
1949 is given in the introduction to the report.

The Branch is greatly indebted to operators of mines and quarries through-
out Canada and to officers of the Dominion Bureau of Statistics who contributed
much of the information contained in the report.

C. S. PARSONS,
Durector, Mines Branch.

Ottawa, December, 1950.



INTRODUCTION

In the year covered by this report records were established in both the
volume and value of Canada’s mineral production. The new volume record was
slightly above the previous peak of 1941 and 37 per cent above the 1935-39
average. Quantity records were attained in the outputs of iron ore, coal,
natural gas, crude petroleum, cement, fluorspar, nepheline syenite, salt, and
stone. The value of mineral production amounted to $901,010,026, a gain of
close to $81,000,000 over 1948 the previous peak year. Metals were valued at
$538,967,258, fuels at $183,654,473, clay products and other structural materials
at $113,903,079, and the other non-metallics at $64,485,216. Aluminium produc-
tion is not included as all of the metal is made from imported ore. The entry
of Newfoundland into Confederation added to the Canadian supply a substantial
production of iron ore, zine, lead, copper, silver, and fluorspar valued at
$27,583,615 iy 1949.

The mineral industry as a whole had 116,500 people on its payrolls in 1949
and their salaries and wages amounted to $310,125,000. The metal mining
industry had a payroll of 65,300, who were paid $187,408,000 in salaries and
wages; the fuels a payroll of 28,600, with salaries and wages amounting to
$72,700,000; and the non-metallic mineral industry a payroll of 22,600 who
received $50,017,000 in salaries and wages.

Attention throughout the year continued to be centred largely on develop-
ments in the oil fields of Alberta where active exploration led to further important
discoveries of petroleum and at the same time disclosed additional large
reserves of natural gas, bringing the estimated total to 7 trillion cubic feet by the
end of the year. Production of crude oil from the province reached an average
daily rate of 55,000 barrels compared with a daily average of 29,750 barrels
in 1948. Early in the year a company was formed to construct a pipeline from
Edmonton to Superior, Wisconsin, with the intention of commencing the work
early in 1950.

Developments in the Steep Rock and Michipicoten areas in Ontario pointed
to a substantial increase in the output of iron ore from these areas within the
next few years. In the Quebec-Labrador iron ore areas additional reserves were
disclosed bringing total reserves to 357,000,000 tons by the end of 1949. Financial
arrangements were made for bringing the deposits into production.

The large deposits of titanium ore at Allard Lake in Quebec were brought
nearer to the producing stage. Work was under way on the 27-mile railway to
connect the deposits with Havre St. Pierre, and on the construction of an electrie
smelting plant at Sorel, Quebec, to treat the ore.

A further outstanding development was the opening up of a new and
important asbestos area in Munro township, Quebee, by Canadian Johns-Manville
Company, Limited. Several deposits of the mineral were delimited by the end
of 1949 and a 100-ton an hour mill to treat the ore was under construction.

Production of nickel, copper, lead, and zinc reached a peacetime total of
840,184 tons, being about 150,000 tons short of the peak reached in 1942.
Exports of the four metals totalled 700,000 tons valued at $257,400,000. Sixty
per cent of the tonnage was exported to the United States and about 30 per cent
to Great Britain. Prices for copper, lead, and zinc remained at or near the
peaks reached late in 1948 until the early spring of 1949. They then began to
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decline and continued this downward trend until the late summer, following
which there was a moderate recovery. At the end of the year, however, they
were still well below the high levels of 1948.

Three new base metal properties entered production, namely Quemont and
East Sullivan in Quebec, and Reeves MacDonald near Trail in British Columbia.
In the latter province, The Consolidated Mining and Smelting Company of
Canada, Limited commenced construction work on a new lead smelter so
designed that it may be erected on the site of the existing plant without inter-
rupting production. The company brought its second slag-fuming furnace into
operation in August. The construction of Hudson Bay Mining and Smelting
Company’s new fuming plant and the addition to its zinc plant proceeded
according to plan.

The 17 per cent increase in gold output compared with 1948 came mainly
from Ontario, Quebec, and the Northwest Territories. Output, however, was more
than 1,000,000 ounces below that of 1941, the peak year. Cost-aid assistance
provided under the Emergency Gold Mining Assistance Act and the devaluation
of the Canadian dollar in September 1949 were among the important contribu-
tions to the inereased output.

Canada again contributed about half the world output of the platinum
metals, the chief sources of the remainder being Russia, Transvaal, and Colombia.

Most of the silver output in 1949 was derived as a by-product from the
treatment of base metal ores, but an increasing number of mines produced
siiver in ore or concentrates as their principal output. Production from the
Cobalt-Gowganda area in Ontario increased and exploration was extensive.

Production and consumption of the industrial minerals continued at a
high level. The construction industry absorbed record quantities of cement
and stone and mnear-record quantities of other structural materials. Exports
of non-metallic minerals and their products dropped to $73,700,000 from
$94,900,000 in 1948, the decrease being partly the result of a prolonged strike
by asbestos miners, and of Newfoundland no longer being in the category of an
export market for coal and petroleum products.

Capital expenditures by the mineral industry in 1949 for new construction,
and machinery and other equipment, are estimated at $133,000,000, a 27 per cent
increase compared with 1948, The figures are exclusive of smelting and refining.



I. METALS

ALUMINIUM

Aluminium production in Canada in 1949 was 369,466 short tons, the largest
peacetime output on record. Production would have been still larger had not
a shortage of water for power-generating purposes early in 1949 necessitated
the closing of some of the pot lines. All of the output is from imported ore.

The sole Canadian producer, Aluminum Company of Canada, Limited, has
its alumina plant at Arvida, and reduction plants at Arvida, Ile Maligne,
Shawinigan Falls, La Tuque, and Beauharnois, all in the province of Quebec.
These reduction plants have a total rated capacity of about 550,000 short tons
of aluminium a year, or over 20 per cent of the estimated productive capacity
of the world. In 1949 operations were concentrated at Arvida, Ile Maligne, and
Shawinigan Falls. The company has fabricating plants at Kingston, Toronto,
and Etobicoke in Ontario, and at Shawinigan Falls in Quebec. In addition,
plants of other companies throughout Canada are engaged in the production of
aluminium products.

In 1949 Aluminum Company of Canada, Limited investigated potential
power and aluminium smelter sites in British Columbia and also negotiated
with the Quebec Government for the development of increased hydro-electric
power in the Arvida distriet to permit the using of reduction facilities now idle
through lack of power.

The Canadian aluminium industry is exceeded in size only by that of the
United States. The principal factor favouring the establishment of the industry
in Canada is the abundant and low-cost hydro-electric power at points where
the necessary raw materials can be cheaply and conveniently assembled. The
chief imported raw materials are bauxite from British Guiana, coal and coke
from the United States, and cryolite from Greenland and the United States.
Fluorspar from the new Canadian province of Newfoundland is used for making
synthetic cryolite, replacing much of the natural cryolite formerly imported.

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.

Domestic consumption of aluminium continues to grow, but by far the
greater part of the production is exported in the forms of ingots, bars, blooms,
rods, sheets, wire, cable, etc. :

Uses and Price

Aluminium is finding an increasingly wide field of usefulness. It is available
from fabricating plants in the form of castings, forgings, sheets, rolled and
extruded shapes, tubes, rods, wire, foil, powder, and paste. In 1949 history was
made in the utilization of aluminium with the construction over the Saguenay
River, near Arvida, Quebec, of the first all-aluminium highway bridge. Aluminum
Limited reports the sales distribution of aluminium in 1949 as follows: archi-
tectural and building uses, 28 per cent; transportation, 21 per cent; household
supplies, 20 per cent; electrical industry, 16 per cent: canning and packaging,
7 per cent; chemical industries, 2 per cent; food and farming, 1 per cent; mis-
cellaneous, 5 per cent.
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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, remained at
15} cents per pound throughout 1949.

Production, Trade and Consumption

1949 1948
Short tons $ Short tons 3
Production, Ingot. .. ................. 369,466 367,079
I'mports: Bauxite
From: British Guiana.............. 1,725,104 | 8,961,371 | 1,820,237 7,070,960
United States............... 43,378 775,567 99,488 1,936,718
Netherlands Guiana.......... 24,158 326,398 87,947 872,605
French Africa........oovvviifieiiiiiiiadiinaniionns 822 3,718
Total...........o.o.tt. 1,792,640 | 10,063,336 | 2,008,494 9,884,001
Imports: Cryolite
From: Denmark................... 1,378 213,563 6,008 901,105
United States............... 150 30,353 683 130,708
Total....ocovvveninnnn. 1,528 243,916 6,691 1,031,813
Imports: Aluminium Products
Semi-manufactured................|. .ol 2,091,073 |............ 1,400,182
Fully manufactured...........ccoofouennennn, 5,753,790 |............ 5,235,715
Total...oovreeeeeiiia]iiaeeeen 7,844,863 |............ 6,635,897
Ezxports: Primary Forms
To: United Kingdom............ 171,799 | 48,713,854 160,249 | 39,845,450
United States............... 69,690 | 19,023,928 77,775 | 19,067,488
Sweden.......coovvunnn... 9,180 | 3,131,840 11,278 3,428,858
Switzerland................. 7,929 | 2,264,604 3,849 1,091,806
Australia................... 7,274 | 2,215,700 5,505 1,672,742
Brazil.........cocovvvt 6,863 | 1,978,156 6,164 1,696,838
Netherlands................. 5,256 | 1,631,619 10,559 3,239,877
Other countries.............. 18,915 | 5,813,780 51,729 | 14,148,653
Total.......oovvvvnnnn. 296,906 | 84,773,481 327,108 | 84,191,712
Exports: Semi-fabricated
To:India......covvevienenennnn. 3,227 | 1,551,545 1,036 604,275
United States............... 2,488 | 1,258,058 3,020 1,542 578
Brazil.........cooevivvin. 1,164 548,028 373 207,863
Other countries.............. 3,697 | 1,796,946 1,739 1,048,983
Total.....ooovvvvvinn 10,576 | 5,154,577 6,168 3,403,699
" Exports: M anufactured Products
To: Venezuela. ................. R 1,097,047 |............ 589,473
United States............... e 345,600 |............ 265,786
Other countries 1,622,754 |............ 8,454,117
Total. o oeeeeieeiee e 2,965,401 |............ 9,309, 376*
Ezxports: Scrap
To: United States............... 4,028 | 1,005,291 22,282 4,998,886
Other countries.............. 356 98,814 558 142,755
Total.....oovvevenennn. 4,384 | 1,104,105 22,840 5,141,641
Domestic Consumption: Ingot.......... 58,800 1............ 65,400 |............

* Includes wire and cable valued at $5,521,471.

included with semi-fabricated forms.

Exports of wire and cable in 1949 are



ANTIMONY

The world supply of antimony improved considerably in 1949. The con-
tinued drop in Chinese production was offset to a large extent by increased
output from several of the other world sources.

There is no production of antimony metal in Canada. Since 1944, when
its antimony refinery was dismantled, The Consolidated Mining and Smelting
Company of Canada, Limited has been producing an antimony-lead alloy inter-
mittently. In 1949 the company produced 569 tons of antimonial lead containing
approximately 12 per cent antimony, and 504 tons containing approximately
5 per cent antimony.

Canadian requirements of antimony are met by imported metal, antimonial
- lead alloy, and domestic antimonial lead serap largely in the form of old battery -
plates.

Canadian Occurrences

There are not many known occurrences of antimony in Canada. Some
deposits have been developed at different times, several of which provided a small
production during the latter part of the past century and the early part of the
present. Antimony is found in Canada largely as the mineral stibnite (ShoS3)
and occurs in Newfoundland, Nova Scotia, New Brunswick, Quebec, British
Columbia, and Yukon. :

Newfoundland

Two occurrences of antimony have been reported, the most important being
at Mortons Harbour on New World Island, the other being on Pond Island in
Bay of Exploits, both on Notre Dame Bay. The stibnite at Mortons Harbour
occurs in a vein along a sheared contact of a rhyolite dyke which intrudes
chloritized andesitic lavas. The deposit was first worked prior to 1890 and
activity continued for several years. Mining was resumed in 1906 when
100 tons of picked ore was shipped. The mine was again reopened during
World War I. The Pond Island deposit is small and has never been developed.

Nova Scotia

The West Gore deposit in Hants county was worked for some years prior
to 1917 and an antimony concentrate was produced carrying an appreciable
amount of gold. Late in 1948 a company was formed to reopen the mine and to
treat the dumps, which are reported to carry a small percentage of antimony and
some gold. No work was done in 1949.

New Brunswick

Stibnite occurs in several quartz veins at Lake George and mining operations
were carried on intermittently between 1868 and 1931. Ore was smelted during
several of these periods and a small tonnage of metallic antimony was produced.
The extensive ore dumps on the property are understood to contain considerable
stibnite. Some exploratory work, including drilling, was done in 1947 and 1948,
but further attempts to develop the deposit were discontinued.

In 1949 an occurrence of antimony was found in Petersville parish, Queens
county, about 8 miles north of Welsford. Some trenching was done and further
investigation of the deposit was planned.

Quebec

A small tonnage of ore was produced about 75 years ago from a deposit in
South Ham township, Wolfe county.
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British Columbia

Several occurrences have been worked in a limited way. In the Fort St. James
area, the Stuart Lake mine was opened by a shaft about 1940 and a few tons of
ore was shipped for test purposes. Test shipments have been made from several
deposits in the Bridge River area. The Grayrock Mining Company, Limited
(formerly Bellore Mines, Limited) acquired one of these properties at the head
of Truax Creek. A road 11 miles in length from Minto to the property was .
completed in 1949 and some surface work was done. About 10 tons of 50 per cent
antimony ore is reported to have been produced during the year.

The small amount of antimony that occurs associated with the lead-zinc-
silver ore of the Sullivan mine, Kimberley, is ultimately recovered from the
residues resulting as a by-product in the refining of lead at the Trail smelter of
The Consolidated Mining and Smelting Company of Canada, Limited. Originally
the antimony was recovered as refined metal, but is now recovered in the form
of an antimonial lead alloy.

Production and Trade

1949 1948
Short tons 3 Short tons $
Production (Antimony content of anti-
monial lead alloy)................ . 79 61,020 155 113,173
Imports (Regulus)

From:China...................... 579 392,855 [...oovviiifiiiii
United States............... 420 310,817 474 299,572
Belgium.......coovvenn.... 226 168,214 73 52,370
Others..................... 67 36,416 |........ .|t

Total.............coit 1,292 908,302 547 351,942

Ezports (Content of antimonial lead)
To: United States............ofoieiiiiiiiniiiiinn, 325 [l
Brazil......oooiii i e e 89 |t
Total. ... 414 | ...,

Normally the principal source of antimony is China, but the unsettled condi-
tions in that country over the past decade have so restricted production that
shipments have fallen to relatively small amounts. The current sources are
Bolivia, Mexico, South Africa, United States, and Yugoslavia.

The United States is the chief consumer. Texas Mining and Smelting
Company, Laredo, Texas, is the principal producer of refined anitmony in the
United States and obtains its ores and concentrates almost exclusively from
Mexico and Bolivia. Bradley Mining Company completed construction of a new
smelter at Stibnite, Idaho, in 1949, for the treatment of local ore and con-
centrates. About 96 per cent of the United States domestic production of anti-
mony is obtained in this State. ‘

Uses and Consumption

Antimony is used chiefly as an alloying element with lead, to which it imparts
hardness and mechanical strength. It expands on cooling, which makes it
particularly useful in type-metal alloys. Antimonial lead is used for battery
plates; for cable covering; and for sheet, pipe, etc., in the chemical and pulp
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and paper industries. It is a component of most babbitt metals and is alloyed
with lead and tin in the manufacture of solders, 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. There are various other uses of antimony in the chemical industry.

Canadian consumption of antimony metal by specified industries in 1947
and 1948 was:

Industry 1948 1947

Short tons | Short tons

White metal foundries. ...t 700 948
Electrical apparatus e 56 213
Silverware industry................ .. 23 17
Brassfoundries........... ..o i i e 13 11
Miscellaneous. . . . oot e 20 f..........
Total. .. 812 1,189

Prices

The Canadian price of antimony declined from 41 cents at the beginning
of 1949 to 32 cents at the end of the year.

The price of domestic antimony in the United States, according to Engineer-
ing and Mining Journal Metal and Mineral Markets, declined from 41-73 cents
per pound at the beginning of 1949 to 35-28 cents at the end of the year.

ARSENIC (ARSENIOUS OXIDE)

Arsenical ores are widely distributed in Canada, but 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. In 1949, 263 tons of refined white arsenic
(As;03) valued at $26,332 was produced compared with 581 tons in 1948
valued at $82,909. In 1942, the peak year, 3,927 tons valued at $580,893 was
produced.

Crude white arsenic was produced by two companies in 1949, namely,
O’Brien Gold Mines, Limited, and Consolidated Beattie Mines, Limited, in
Cadillac and Duparquet townships, respectively, in Quebec. The crude white
arsenic is recovered as a by-product in the roasting treatment of gold ores.
Approximately 1,600 tons was produced in 1949, but only 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. The
plant of Newcor Mining and Refining, Limited, Douglas Lake, Saskatchewan,
was idle during 1949.

Gold-arsenic concentrates from British Columbia were shipped to the
smelter at Tacoma, Washington, by Bralorne, Kelowna Exploration, Hedley
Mascot, Polaris Taku, and other smaller gold mines, but as no payment is made

for the recoverable arsenic this output is not included in the Canadian production
figures.



Production and Trade

1949 1948
T Pounds $ Pounds $
" Production (Refined arsenious oxide)

(0) :17: ¢ U T N 350,707 17,535 768,000 55,663
QUEDEC. e ne oo 175,038 8,797 394,000 27,246
Total.................. 526,645 26,332 1,162,000 82,909
Ezportsl....couerineeeiiieinnannnn, 12,400 1,030 170,800 6,582
Imports®.....ooueieiiinininnnannnn. 256,957 18,091 84,000 13,066

1 Excluding those for which no payment is received.
2 Including arsenic sulphide.

World production of arsenic is practically all obtained as a by-product
from the treatment of gold, silver, copper, lead, zinc, cobalt, tungsten, and tin
ores, the leading producing countries being Sweden, United States, Mexico,
Australia, Italy, France, Japan, Germany, and Belgium.

Uses

Most of the world production of arsenic is used in the manufacture of
irispcti»cides and weed killers. Arsenic is also used as a clearing agent in making
glass.

D.D.T. and 2-4-D have replaced arsenic to a considerable extent as an
insecticide and weed killer, respectively. The medicinal use of arsenic has
declined rapidly with the adwvent of penicillin.

A small amount of arsenic is used in lead cable sheathing to increase its
resistance to soil corrosion. Other uses are in the preservation of wood; in the
manufacture of pigments for metal finishing; and in the manufacture of dye-
stuffs, cattle dip, and bearing metals.

Consumers and Consumption

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

Consumption of Arsenious Oxide in Canada

Industry 1948 1947

Pounds Pounds
GlaSS. . oottt i i e ittt s 432,711 432,449
Insecticides. ... covveeiiin ittt ittt ettt i 15,390 117,051
White metal alloys. ......oviein ittt e 30,927 37,454
Miscellaneous. ... .. oetiit ittt e i i et i 229,561 9,000
TORAL. + v et e et e e e, 708, 589 595,954




Prices

The price of refined arsenious oxide (white arsenic, minimum 99 per cent
As;03) in barrels, carload lots, delivered, remained at 6 cents per pound until
the end of September 1949, when it dropped to 54 cents where it remained until
the end of 1949.

BISMUTH

The Canadian output of metallic bismuth continued to decline and was
almost 54 per cent lower than in 1948. The Consolidated Mining and Smelting
Company of Canada, Limited, Trail, British Columbia, accounted for the entire
production, which is derived from the residues resulting from the electrolytic
refining of lead bullion.

Assomoly Registered, a company jointly owned by Molybdenite Corporation
of Canada, Limited, and Associated Metals and Minerals, New York, installed
and acid-leaching plant at the La Corne mine, La Corne township, Quebec. This
plant can treat 3 tons daily of bismuth concentrates and low-grade molybdenite
concentrates containing bismuth. The process consists of leaching the concen-
trates with hydrochloric acid and ferric chloride to dissolve out the bismuth as
a chloride. The bismuth is subsequently precipitated as an oxychloride, in which
form it is marketed. The plant operated on accumulated stocks during the
autumn of 1949 and produced products having a bismuth content of 31,374
pounds. The La Corne mine was idle in 1949.

Occurrences

Occurrences of bismuth in Canada are rare, the most important being in
the ore of the Sullivan mine of The Consolidated Mining and Smelting Company
of Canada, Limited, Kimberley, British Columbia, where it occurs in very small
amounts associated with the lead-zinc-silver minerals.

Small amounts of bismuth are associated with the silver-cobalt ores of the
Cobalt district, Ontario. ‘

Bismuth is associated with molybdenite in the La Corne mine from which
Molybdenite Corporation of Canada, Limited produced a small tonnage of
bismuth concentrates and, later, metallic bismuth during 1946 and 1947. The
mine was closed late in 1947, but during 1949 stocks of concentrates on hand were
treated for the recovery of bismuth as described above.

An occurrence of tetradymite (telluride of bismuth) was reported several
years ago in the Glacier Gulch group, near Smithers, British Columbia.

World production of bismuth is in the neighbourhood of 1,200 metric tons a
year and comes principally from the United States, Peru, Mexico, and Bolivia.
Minor sources of supply are Argentina, Chile, Brazil, and Canada. United States
production comes largely from the anode slimes produced in the Betts electrolytic
process for refining lead bullion, the principal producers being: American Smelt-
ing and Refining Company, Omaha, Nebraska; Anaconda Copper Mining Com-
pany, Perth Amboy, New Jersey; and United States Smelting, Refining, and
Mining Company, East Chicago, Indiana.

Uses and Consumption

Bismuth is a very brittle metal and consequently is not used alone, but its
low melting point and tendency to expand on solidifeation render its alloys
highly desirable for a number of applications. It is used with cadmium, tin,
and lead in making low melting point alloys for sprinkler plugs and other fire-
protection appliances, electrical fuses, low melting solders, dental amalgams, and
tempering baths for small tools. Similar alloys are used for special airplane and
automotive parts, for moulds in electro-forming, and in type metal. Bismuth is
used in the production of radar equipment and in making optical glass.
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desired. Next in importance is its use in white metal alloys, especially where a
hard, heat-resisting bearing alloy is required, as in high-speed internal com-
bustion engines. The white metal alloy industry is the chief Canadian outlet.
The addition of 0-7 to 1-0 per cent of cadmium strengthens copper without
seriously reducing its electrical conductivity. Cadmium 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.

Nickel-cadmium automobile storage batteries with a cadmium content of
about 7 pounds each have been in use for many years in Europe. This type of
battery is said to have an operating life of from 15 to 20 years.

Cadmium sulphide and cadmium sulphoselenide (red lithopone) are standard
agents for producing, respectively, bright yellow and red colours 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 electroplating solution. Cadmium bromide, chloride, and iodide are used
in the preparation of special photographic film.

Prices

The average Canadian price in 1949, estimated by the Dominion Bureau of
Statistics, was $2.05 a pound.

The New York price of cadmium in the form of commercial sticks or bars
remained at $2 a pound throughout the year. Patented shapes and anodes were
15 cents a pound higher.

CHROMITE

The Canadian output of chromite declined from 1,715 short tons in 1948
to 361 tons in 1949 and consisted mainly of shipments from small stockpiles
of ore at the old Montreal pit of Union Carbide Company in the Black Lake
area, Quebec. Imports, which enter Canada via the United States from Afriea,
Philippines, Russia, Turkey, etc., showed a decrease of approximately 3,000 tons
to 66,246 tons in 1949. Production of ferrochromium decreased 8,000 tons to
22,000 tons, and exports decreased over 4,000 tons below the 1948 total to
18,149 tons. :

Production, Trade, and Consumption

1949 1948
Chrome Ore
Short tons $ Short tons $
Production (shipments)............... 361 7,148 1,'7 15 33,568
Imports

From: United States!. ............. 23,386 757,195 31,133 | 1,206,837
Union of S. Africa........... 28,417 470,759 27,140 394,818
Rhodesia................... 7,040 269,614 4,733 184,111
Philippines. ................. 6,283 132,604 4,480 94,550
Turkey.........coovviiiit 560 25,628 1,232 46,429
Cuba......coo v 465 10,947
Other countries.............. 560 8,282 |. .. e
Total.................. 66,246 1,664,082 69,183 1,937,692
Consumption.............coueeenenn. 64,000 |............ 73,000 |............
Consumers’ Stocks, Dec, 31............ 43,000 {............ 33,000 |............

1 Imported via the United States from Africa, Philippines, Russia, Turkey, Yugoslavia, Sierre Leone and India.
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The old Montreal pit, which had operated over 50 years ago, was reopened
by Union Carbide Company in 1941. It is operated for the company by
Orel Paré.

Most of the deposits from which production was obtained in the past are
between Quebec City and Sherbrooke in the Eastern Townships of Quebee, but
all are inactive at present. The main sources of supply during the war were
the Sterrett mine in Cleveland township, and the Reed-Belanger property in the
Black Lake district, both of which operations ceased in 1944, i

Fairly extensive deposits of low-grade chromite were discovered early in
1942 in southeastern Manitoba north of Oiseau (Bird) River. Various zones
have been traced for lengths of several thousand feet. The chromite is high in
iron and test work has been under way for some time at the Mines Branch,
Ottawa, and elsewhere to raise the low chrome-iron ratio to within market,
requirements.

Although Canada’s production of chromite is small, the availability of elec-
tric power at reasonable rates has enabled the establishment of an extensive
ferro-alloy trade. One of the ferro-alloys produced in Canada for domestic
consumption and export is ferrochromium which is made in carbon are electric
furnaces.

The following table shows the production, consumption, and exports of
ferrochromium in Canada for 1948 and 1949 in short tons.

1949 1948
Short tons | Short tons

Chromium Alloys

Production. ...... ..o 22,000 30,000
Domestic COnSUMPIiOn. . ............oouuee s, 7,500 6,500
E’xpgi"ts of Ferrochrome
0:
United States............ ... .. ... .. ..o i . 9,580 11,552
United Kingdom.............. ... ... ... i .. 5,828 8,692
Other countries. ................ooouiunn 2,741 2,271
Total.oooee e " 18,149 22,515
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 mainly from Russia, Union of
South Africa, the Philippines, Southern Rhodesia, Turkey, and Cuba, with
smaller tonnages from New Caledonia and India.

Southern Rhodesia, Turkey, and Russia are the main sources of metallurgical
grade chromite. The Philippines, Cuba, and Southern Rhodesia supply mainly
high-grade refractory ores. The Union of South Africa is the main supplier 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 con-
centrate, 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.

76995—2%
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For standard metallurgical uses chromite should contain a minimum of
48 per cent chromic oxide (CroOg) with a chromium to iron ratio of 3 to 1 or
more and the material should be in lumpy form.

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

Refractory chromite should contain 57 per cent or more of combined
Cry03 and alumina (Al,O3) with approximately 40 per cent CroO; and should
be as low 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 content 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 is used chiefly 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 chromium ecan be
replaced by molybdenum or manganese.

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 29, 1949, quoted prices for chromite and allied produets, as follows:

(a) Chrome Ore, per long ton, dry basis, f.ob. cars, New York:
(1) Indian and Rhodesian

48 per cent CreO3, 3 to 1 ratio......vvieiiiiiiiiiiinnn... $37.50

48 per cent Cre0s3, 2°8 to L ratio.....oovvurnirienniineinnn. $35.00

48 per cent CreOs, N0 Tatio...vvviieiiiiieiniinineennnann. $26.00
(2) South African (Transvaal)

48 per cent Cra0g, DO ratio. .. ..ot it iniinnenennnnnnn $26.00

44 per cent CraOz, BO TALIO. .. ovvriir i e i e i iaienannn.s $18.00

(b) Ferrochromium, per pound of contained chromium containing 65 to 69 per cent
chromium and high carbon (4 to 9 per cent carbon), in lump form, in carloads
delivered to the eastern zone, 18-6 to 20-5 cents.

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

Shipments of cobalt of Canadian origin in concentrates exported and in
metal, alloy, oxides, and salts totalled 310 tons in 1949. This was a decline of
462 tons compared with shipments in 1948, but the latter included 323 tons of
United States’ stockpiled material accumulated and held in Canada during
World War II. However, shipments do not represent actual production.

Much interest was shown in the Cobalt-Gowganda area of Ontario, where
production increased and exploration was extensive. Silver-Miller Mines,
Limited, at Brady Lake a few miles southeast of Cobalt, commenced milling in
its new 50-ton per day concentrator in October 1949. This is the first new mill
to be put into operation in the Cobalt area in recent years. Rich silver veins
carrying cobalt were discovered on its property close to the Brady Lake fault.
High-grade silver-cobalt veins were also discovered along the Brady Lake fault
on the Cobalt Lode Silver Mines property adjoining Silver-Miller Mines on
the south and east.

Cobalt occurs in minor amounts in the nickel-copper ores of the Sudbury
district of Ontario and is recovered in the form of oxides and salts at the
Port Colborne, Ontario, and Clydach, Wales, nickel refineries of The International
Nickel Company of Canada, Limited. The cobalt is obtained from the residues
of the electrolytic refining of nickel. Falconbridge Nickel Mines, Limited, with
mines in the Sudbury area, plans to recover cobalt at its nickel refinery in Norway.

Production and Trade
(Tons of 2,000 pounds)

_ 1949 1948
Shipments (from Canadian ores)!
In concentrates exported.................... .. .. .. . ... . . ... 25 381
In metal, alloy, oxides, and salts produced............. .. .. .. 285 391
Total. ... .. 310 772
Ezxports: In concenirates
To: United States.................. I 6 3812
Other countries.............. ... ... . ... .. ... ... .. ... 19 ... ..
As metal, in oxides, and in salts?
To: United Kingdom*.......................... ... ... ... 248 355
Other countries............... ... .. .. .. ... ... ... . .. 0-5 1
Imports: . .
As metal, in oxides, in alloys, or in concentrates... . .......... 39 52

1 Not necessarily mined in the years specified.

2 Of which, 323 tons represent the United States’ stockpile accumulated and held in Canada during World
War II.

3 Includes production from ores, concentrates, alloys, ete., of foreign origin.

4 Does not include the cobalt contained in the nickel bottoms shipped to the nickel refinery at Swansea,
Wales, where the cobalt is recovered as cobalt oxide.

The following table shows the cobalt contained in ore shipments from the
Cobalt-Gowganda area in 1948 and 1949 in short tons.

Destination 1949 1948
Canadian refinerst. . ....... . ... ... .. .. ... ... .. ... 26 22
United States........... ... .. ... ... ... . .. 6 64
United Kingdom. .............. .. ... .. ... ... . 19 ...,
Total............ . 51 86

1 Not included in official statistics until shipped from refineries as metal, oxides, or salts.
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_ Statistics on Canadian production of cobalt, by years, do not give a true
picture of actual annual production of new cobalt, mined or milled, because of
the stockpiling policy of the mine operators, the cobalt refiners, and the purchas-
ers 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.

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

Sudbury Area. The production of cobalt, in cobalt oxide form, at the Port
Colborne nickel refinery of The International Nickel Company was begun in
June 1947, and in 1949 amounted to 213 tons of contained cobalt. Anticipated
annual production of this recovery plant is 250 tons of cobalt in oxide form. This
production is in addition to the recovery of cobalt as cobalt oxide and salts at
the Mond Nickel refinery in Swansea, Wales.

Falconbridge Nickel Mines plans to recover annually about 150 tons of
cobalt in oxide form at its nickel refinery in Norway following alterations to the
electrolytic plant. These alterations involve a changeover from sulphate to
chloride solutions for the electrolytic refining of nickel.

Cobalt Area. During the two years prior to mill production in October 1949,
Silver-Miller Mines had been a consistent shipper of high-grade silver ores
containing better than 5 per cent cobalt.

Smaller shipments of cobalt-silver ore and concentrates were made from
the Beaver and Temiskaming mines of Silanco Mining and Refining Company,
Limited; by Mensilvo Mines, Limited, which operates a small concentrating mill
for the recovery of cobalt; and by the operators holding the Cross Lake Lease
on the ‘O’Brien property near the north end of Cross Lake, the Kerr Lake Lease
on the old workings at the bottom of Kerr Lake, and the O’Shaughnessy Lease
on the (’'Brien and adjoining Reinhardt properties at the southeast end of
Cross Lake.

The Cobalt Chemical and Refining Company, Limited, a subsidiary of
Silanco Mining and Refining Company, started production on a limited scale in
November 1949, from its new smelter located about 5 miles south of Cobalt.
This plant was designed to treat 10 to 15 tons of ore and concentrate a day
from the mines in the Cobalt area. During 1949 about 75 tons of cobalt con-
centrate was shipped to the smelter by Silanco.

Gowganda Area. Siscoe Metals, Limited, operating the former Miller Lake-
(O’Brien mine near Gowganda, Ontario, about 45 miles north and west of Cobalt,
was one of the major producers of silver and cobalt in 1949. Development work
underground has proved up faulted extensions of formerly worked veins and
located new sources of ore on the lower levels. The company’s 100-ton mill,
which has been in operation since 1948, was changed over from diesel to electric
power early in 1949.

Castle-Trethewey Mines, Limited, adjoining the Miller Lake-O’Brien mine
on the north and east, reopened its Capitol mine, which had been idle since 1931,
to explore the same break being mined by Siscoe Metals on its lower levels from
1,000 to 1,200 feet. If development results are satisfactory the company plans
to commence milling upon completion of mill rehabilitation.

World Production

Belgian Congo, Northern Rhodesia, French Morocco, United States, and
Canada together contribute about 92 per cent of the annual world output of
cobalt of approximately 6,000 metric tons. The Belgian Congo continues to
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produce more than one-half of the world supply of cobalt, its sole producer being
Union Miniére du Haut Katanga. Peak production was reached by this company
in 1948 with an output of 4,250 metric tons.

The United States is the largest consumer of cobalt but it produces only a
small part of its requirements.

Uses

At least 75 per cent of the world production of cobalt is used in the metal-
lurgical industry and most of the remainder in the ceramic industry. Its principal
metallurgical use is in the making of 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 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.

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

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

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

Prices and Tariffs

The price of contained cobalt in ore or concentrate, f.0.b. Cobalt, Ontario,
in 1949 was 5-5 per cent per unit per pound. Deloro Smelting and Refining
Company, Limited buys cobalt-silver ores from the Cobalt camp on the above
basis and pays for the silver content of the ores or concentrates on a sliding
scale based on the silver content. Treatment and refining charges are paid by
the shipper from the above settlement.

The Engineering and Mining Journal Metal and Mineral Markets Bulletin
of December 29, 1949, quoted the following prices for cobalt metal and cobalt
compounds; cobalt metal, per pound, 97 to 99 per cent cobalt, $1.80 for 500
pounds (bbl.), $1.82 for 100 pounds (case), and $1.86 for under 100-pound lots;
cobalt oxide, metallurgical grade, 72 per cent cobalt, per pound of cobalt con-
tained, $1.95, f.0.b. Niagara Falls; ceramic grade, 70 to 71 per cent cobalt, per
pound, $1.38 east of the Mississippi, and $1.40 west of the Mississippi; cobalt
ore, per pound of cobalt contained, 60 to 80 cents, f.0.b. Cobalt, Ontario, depend-
ent upon grade.

The duty on cobalt oxide, entering United States, was 10 cents a pound;
sulphate, 5 cents a pound; linoleate, 10 cents a pound; and other salts and com-
pounds, 30 per cent ad valorem. Cobalt ore, concentrates, and metal entered the
United States duty free.

COPPER

Canada’s copper output of 263,457 short tons in 1949 valued at $104,719,151
was 9 per cent higher in volume than that of 1948 but 2 per cent below it in
value. For the first time it includes the output of Newfoundland. Forty-three
per cent of the output came from Ontario, 26 per cent from Quebec, 20 per cent
from Manitoba and Saskatchewan, 10 per cent from British Columbia, and the
remainder from Newfoundland.
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Production and Operations

All the copper produced from Canadian mines occurs in association with
precious metals or with cther base metals. This diversity of products tends to
give stability to the mining operations.

Newfoundland

Buchans. The Buchans mine of American Smelting and Refining Company
produces concentrates of copper, lead, and zine. In 1949 the copper concentrate
produced was 16,066 tons. The mill capacity is 1,300 tons a day. New ore-
bodies were discovered in 1948 at some distance from the deposits that have
been producing since 1928, and a new shaft (sunk 1,700 feet by the end of 1949
to exploit them) is expected to be in use by the end of 1950.

None of the numerous copper prospects in Newfoundland was active in 1949.

Quebec

Noranda. The Noranda smelter treated 1,056,780 tons of ore, concentrate,
scrap copper, and other material to make 72,487 tons of anodes which were
shipped to the company’s copper refinery in Montreal East. Of the materials
smelted, 454,929 tons was for other companies on a toll basis. New copper
produced was 68,502 tons. The second reverberatory furnace was put into
operation in August, after having been idle for 5 years, to treat the increased
volume of custom ore. Substantial renewals and additions to the plant were made.

The Horne mine of Noranda furnished 1,257,202 tons of ore which yielded
25,948 tons of copper. The reserve is 17,507,000 tons of sulphide ore and 957,000
tons of siliceous fluxing ore. This does not include No. 5 pyrite orebody,
known to contain 100,000,000 tons of material with low copper and gold values.

Noranda’s Waite-Amulet mine and the adjoining Dufault property yielded
16,749 tons of copper from milling 453,175 tons of ore. The ore reserve is
1,050,184 tons, principally in lower “A” orebody (1,023,000 tons). An orebody
discovered in 1949 wras being developed through a new shaft.

Noranda has leased a part of the Joliet-Quebec property adjoining the
Horne mine on the northwest and is preparing to mine a deposit of siliceous
fluxing ore indicated by drilling to contain 900,000 tons.

Normetal. Normetal Mining Corporation, Limited increased its mill capacity
to 800 tons daily. It milled 292,235 tons of ore and shipped 34,500 tons of
copper concentrate to the Noranda smelter. The ore reserve is 1,452,800 tons.
The internal shaft was sunk to a depth of 4,160 feet. Power is now obtained
from the Quebec Hydroelectric Commission.

Quemont. Quemont Mining Corporation, Limited commenced to operate
its concentrator in June and before the end of 1949 the plant had attained its
rated capacity of 2,000 tons a day. Ore milled during 1949 was 346,014 tons -
from which 29,200 tons of copper concentrate was shipped to the adjoining
Noranda smelter. The ore reserve is 9,229,500 tons. The main shaft was
completed to a depth of 2,615 feet and preparation was made for exploring the
deposits at lower levels. '

East Sullivan. East Sullivan Mines, Limited commenced milling at the
beginning of 1949 and the mill capacity of 2,500 tons a day was reached in June.
The wide ore deposits permit rapid development and extraction of ore and low
operating costs. The 768,746 tons of ore milled yielded 14,142 tons of copper
from the Noranda smelter where the concentrate was smelted. The mine is
partly developed to a depth of 1,000 feet. Preparations were under way to open
six new levels in an additional depth of 900 feet. Ore reserve at the end of 1949
was 4,430,000 tons.
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Gaspe Copper Mines Limited. Drilling during 1949 by this subsidiary of
Noranda Mines disclosed 7,000,000 tons of ore, which brings the total indicated
by drilling to- 48,000,000 tons.

Northwestern Quebec

No work was done on the copper-gold deposits at Chibougamau and
Opemiska in northwestern Quebec.

Ontario

With the exception of a small tonnage shipped to Noranda from the Bi-Ore
property in the Mississauga Forest Reserve north of Lake Huron, all of Ontario’s
copper came from the nickel-copper -mines of the Sudbury area.

International Nickel. The International Nickel Company of Canada,
Limited operates five mines, from which 9,984,841 tons of ore was mined in 1949,
Most of this ore was concentrated in a central flotation plant at Copper CIiff,
the small remainder being smelted as lump ore at Coniston. A sixth mine is
being developed at Creighton, not far from the present Creighton mine, to
produce 6,000 tons daily of low-grade ore which will be concentrated in a new
mill to be erected at the mine. The Copper Cliff concentrator gives two con-
centrates, one containing most of the copper and the other high in nickel, which
are smelted separately. The blister copper is refined in the copper refinery at
Copper Cliff, where blister copper from the Sherritt Gordon mine in Manitoba
is also refined.

The company’s five mines, namely Frood, Creighton, Levack, Murray, and
Garson, are being made ready for expanded output in preparation for the
cessation of mining in the large Frood-Stobie open pit, which will soon reach its
maximum economical depth.

The company’s ore reserve at the end of 1949 was 251,805,000 tons, the
copper content being about the same as that of nickel.

Sales of refined copper were 110,937 tons. In addition, a moderate amount
of copper in Monel metal, the natural alloy of copper and nickel, was produced.

Falconbridge. Falconbridge Nickel Mines, Limited has two mines and a
smelter in the Sudbury area, and a refinery at Kristiansand in Norway. The
company treated 941,929 tons of ore in 1949, of which 15,896 tons came from
development faces in the new McKim mine and the remainder from the Falcon-
bridge mine. As the smelter capacity is now considerably above that of the
refinery, the latter is being expanded, and surplus matte is being stockpiled in
the meantime.

The Falconbridge ore contains about twice as much nickel as copper. The
ore reserve at the Falconbridge and McKim mines at the end of 1949 was
8,592,000 tons, and at the other properties in Sudbury area, 6,199,000 tons, or
a total of 14,791,000 tons.

Manitoba and Saskatchewan

Hudson Bay. Hudson Bay Mining and Smelting Company, Limited oper-
ates the Flin Flon copper-zinc mine astride the Manitoba-Saskatchewan border,
the Flin Flon smelter, two small mines in the vicinity, and a power plant on
the Churchill River. The Flin Flon mine in 1949 furnished 1,885,107 tons of
ore. The ore reserve is 20,157,000 tons. The Cuprus mine, 13 miles southeast
of Flin Flon, produced 79,183 tons of ore. The ore reserve is 245,000 tons. The
Schist Lake mine, 3% miles southeast of Flin Flon, is under development. Its
ore reserve of 270,000 tons is included in the reserve of the Flin Flon mine.
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The Flin Flon smelter treated 359,026 tons of the company’s copper con-
centrate and ore, and 60,958 tons of custom concentrate from the Sherritt Gordon
mine. Ore from the Flin Flon deposits yielded 42,633 tons of blister copper that
sz:vastshipped for refining to Canadian Copper Refiners, Limited at Montreal

ast.

Sherritt Gordon. Sherritt Gordon Mines, Limited is close to the end of its
ore reserve at Sherridon, but is developing a new mine at Lynn Lake, 120 miles
to the north, to which the equipment is being progressively transferred. In 1949
the ore milled was 432,524 tons. The copper concentrate was smelted at Flin
Flon and the blister copper was refined at Copper Cliff to give 9,480 tons of
refined copper. The ore reserve of 396,400 tons is expected to last through 1950
and into the first quarter of 1951 at a milling rate 20 per cent below that of 1949.

The nickel-copper ore at Lynn Lake occurs as a number of pipe-like deposits
that are being developed underground. The ore reserve is 10,365,000 tons. A
new extraction process using ammonia has been demonstrated in a pilot plant
at Ottawa.

British Columbia

Granby. The Copper Mountain mine of Granby Consolidated Mining,
Smelting and Power Company, Limited again increased its output and the ore
was of higher grade than in 1948. The capacity of the mill at Allenby, 8 miles
north of the mine, was increased in March 1949 to 5,500 tons a day. The mill
treated 1,803,916 tons of ore, and the concentrate which was shipped to the
smelter at Tacoma, Washington, yielded 17,847 tons of copper.

The ore reserve was maintained at 7,524,000 tons. It was again possible to
mine some ore of lower grade that had been written off the reserve. The program
of underground exploration that was commenced in 1949 is to be continued.

Britannia. Britannia Mining and Smelting Company, Limited operated its
mill at 3,100 tons a day, treating 880,580 tons of ore. The 29,425 tons of copper
concentrate and 719 tons of copper precipitate obtained from mine water were
shipped to the smelter at Tacoma, and yielded 8,969 tons of copper.

A new orebody, low in copper and gold and with considerable zine values
and some silver, was developed in the upper part of the mine. This discovery
has encouraged the continuance of exploration westward where zinc mineraliza-
tion is known. Continued development of the No. 8 mine area was satisfactory.

Vananda. The mill of Vananda Mines (1948), Limited, on Texada Island,
was again operated sporadically and the company made shipments of concentrate
and hand-picked ore to Tacoma.

Approximately 101,443 tons of ingot copper was processed in Canada during
1949. Most of this was rolled into wire rods, a part of which was exported as
noted above and the remainder was re-rolled into a great variety of wire products.
Much of this wire was exported also. The remainder of the Canadian consump-
tion was used chiefly to make brass and bronze.
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1949 1948
Short tons $ Short tons $
Production, all forms!
Ontario..................... 113,043 | 44,658,786 120,384 | 53,384,560
Quebee. ........ P 67,822 | 27,092,363 48,813 21,819,473
Saskatchewan............... 34,960 | 13,964,980 31,074 | 13,890,237
British Columbia............ 27,055 [ 10,783,314 21,501 9,590,326
Manitoba,................... 16,960 | 6,774,871 18,960 8,475,160
Newfoundland?.............. 3,617 | 1,444,837 |....... ... ..
Total.................. 263,457 (104,719,151 240,732 | 107,159,756
Production, refineds.................. 226,083 |............ 221,275 ... ........
Ezxports of ingots, bars, slabs, etc.

To: United Kingdom 59,491 | 25,814,607 63,494 | 27,872,171
United States. . . R 50,211 | 20,364,107 18,086 8,042,218
France..................... 7,402 | 3,267,767 14,097 5,964,180
Czechoslovakia 392 177,338 6,411 2,760,716
Switzerland................. 1,846 705,877 4,119 1,774,242

ndia.............oo L 5,741 | 2,509,792 2,937 1,260,022
Other countries.............. 2,077 875,266 7,025 3,009,101
Total................... 127,160 | 53,714,754 116,169 | 50,682,650

Ezxports of rods, strips, sheets, tubing : .

To: United Kingdom............ 13,428 | 6,136,449 14,002 6,614,582
United States............... 8,841 | 3,988,022 1,459 745,683
Switzerland................. 1,455 700,349 3,656 1,705,439
Netherlands................. 4,288 | 1,940,273 2,821 1,327,489
Denmark................... 1,119 561,886 2,015 943,588
Other countries.............. 2,398 | 1,411,138 4,686 2,671,428

Total.................. 31,529 | 14,739,017 28,639 | 14,008,209
Ezports in ore, malte, requlus

To: United States............... 29,650 | 11,860,100 22,624 7,239,840
Norway.................... 6,496 | 2,598,080 5,346 1,710,576
Other countries.............. 912 364,960 586 187,424

Total.................. 37,058 | 14,823,140 28,556 9,137,840
Consumplion, refined. .. .............. 101,443 |............ 107,353 |............

1 Blister copper made from Canadian ore plus recoverable copper in concentrates, matte,

2 Figures for full year 1949.
3 Including any made from imported ore.

ete., exported.

The American Bureau of Metal Statistics issued the following estimate of
copper production in 1949 in most of the countries where the metal is produced
or refined. The figures cover blister copper or refined copper only, copper
exported in the form of concentrate being credited to the country where it is

smelted.
Copper Output of Smelters and Refineries, 1949
(Tons of 2,000 pounds)
United States .......covvvuennn.. 961,464 Belgian Congo ...........
Canada ......coovevvnvininnnen.. 224,408 Union of South Africa ..
Chile «.voiviiiiiiiiiiiiiiin... 386,617 Australia
Peru ..., 23,183 apan
MeXICO wvvrvrenenninninnnnennnnns 59,868 Finland
Germany (Federal Republic) .. 160,456 Turkey
Rhodesia, ........................ 289,946 Yugoslavia
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Uses and Price

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

The price of copper at the beginning of 1949 was 234 cents a pound at
New York. It dropped rapidly and reached a low of 164 cents in June, then
rose to 18% cents at the end of 1949.

GOLD

Canada continued to be the second largest producer of gold in 1949, being
exceeded only by the Union of South Africa. Canadian production rose to
4,123,518 fine ounces, a 17 per cent increase over the 1948 output, due to a
further improvement in the supply and quality of labour, the cost-aid assistance
provided under the Emergency Gold Mining Assistance Act, and the devaluation
of the Canadian dollar in terms of the United States dollar. However, production
was still 1,221,661 ounces lower than in 1941, the peak year.

The increase in output of 593,910 fine ounces in 1948 came mainly from
Ontario, the main producer, with an increase of 259,132 fine ounces, Quebec with
an increase of 193,559 fine ounces, and the Northwest Territories with an increase
of 75,868 fine ounces. The Kerr-Addison mine in the Larder Lake area of
Ontario became Canada’s largest gold producer, handling 4,200 tons of ore daily.
Substantial increases in tonnage were also recorded by Giant Yellowknife in
Northwest Territories and by Madsen Red Lake in Ontario. Several new mines
entered production, including Campbell Red Lake in Ontario; Quemont, a gold
and base metal producer, in Quebec; and the Nor-Acme gold mine in Manitoba.

Assistance payments for the calendar year 1948 under the Emergency
Gold Mining Assistance Act amounted to $10,500,000 and it is estimated cost-aid
assistance for the calendar year 1949 will total approximately $13,000,000. A
Bill to amend the Act was passed by the House of Commons on December 3, 1949,
providing for increased assistance where production from a mine in the designated
year (under the Act the designated years are 1948, 1949, 1950) was less than
that in the “Base” year. The Bill also provided for a reduction in the assistance
payment to any mine during 1950 by an amount equal to $3.50 for each ounce
of gold to which the rate of assistance applies in 1950. Devaluation of the
Canadian dollar increased the value of gold in Canadian currency from $35 to
$38.50 an ounce.
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Canadian Production of Gold

(Fine Ounces)

. 1941
Provinces 1949 1948 (Peak year)
Ontario
Auriferous quartz mines:
Poreupine................ ... L 1,047,949 998,838 1,440,590
Kirkland Lake......................... 475,819 447 888 743,032
Larder Lake........................... 314,434 204,144 205,766
Matachewan.......................... 49,526 48,994 69,870
Sudbury................. oL 32,725 23,974 12,197
Algoma......... ... e 165 11,560
Thunder Bay.......................... 117,863 112,351 242,478
Patricia.......... ... o 280,348 219,204 390,750
2,318,664 2,055,558 3,116,243
Base Metal mines.......................... 35,845 39,819 78,065
Total........... ...l 2,354,509 2,095,377 3,194,308
Quebec
Auriferous quartz mines................... 703,677 604,260 812,704
Base metal mines. . ...................... 260,507 166,365 276,635
Total.................. .. 964,184 770,625 1,089,339
Briiish Columbia
Auriferous quartz mines................... 260,088 253,870 510,161
Placer operations...................... 14,497 18,133 35,020
Base metal mines. ....................... 29,722 34,995 63,022
Total.............oi 304,307 306,998 608,203
Northwest Territories
Auriferous quartz mines................... 177,493 101,625 74,417
Manitoba
Auriferous quartz mines................... 106,755 63,074 80,330
Base metal mines. ....................... 30,644 43,102 70,223
Total......................... 137,399 106,176 150,553
Saskatchewan
Placer operations......................... 14 4 57
Base metal mines. ....................... 94,194 87,923 137,958
Total..........oi i 94,208 87,927 138,015
Yukon
Placer operations......................... 81,970 60,614 70,959
Newfoundland
Base metal mines. ....................... 9,269 |....... i
Alberta
Placer operations......................... 115 78 215
Nova Scotia
Auriferous quartz mines............. 64 188 19,170
o (ounces) . .... 4,123,518 3,529,608 | 5,345,179
CANADA. T“*‘l{ $.........| 148,446,648 | 123,536,280 | 205,789,302
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Operations and Developments
British Columbia

Production decreased slightly in 1949 due to a lower recovery from dredging
operations and to the suspension of operations at several mines. The large lode
gold mines maintained a steady production.

Lode gold productlon came mainly from Bralorne Mines, Limited, in the
Bridge River area;"Kelowna Exploration Company, lelted in the Osoyoos
area; and’Polaris- Taku Mining Company, Limited, in the Atlin area. This last
company installed a small roaster in 1949 to handle about one half of its
concentrate production, all of which it had previously shipped to a United States
smelter for treatment. The remainder of the lode gold production came from
the” Pioneer mine in the Bridge Rlver area;’Cariboo Gold Quartz and“-Island
Mountain mines in the Cariboo area; Hedle'y Mascot mine in the Osoyoos area,
where operations were suspended in Aprll 1949; and "Sheep Creek and’Kenvﬂle
mines in the Nelson area.

The Privateer mine in the Clayoquot mining division, the famous Premier
mine in the Portland Canal district, the Kootenay Central mine in the Rossland
area, and the Alpine mine in the Nelson area, remained closed throughout 1949.

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 and Power Company, Limited, at Copper
Mountain. .

Dredging operations accounted for an output of 14,497 fine ounces and were
carried out by Atkinson Dredging Company, Limited, on the Similkameen River
near Princeton; Tulameen Dredging Company on the Tulameen River near
Princeton; Richmond Hill Mining Company, and Cariboo Metals near Likely;
Moccasin Mines, Limited on MecDame Creek; and Summit Mines, Limited,
American Goldfields Incorporated, and Trebor Placer Exploration, Limited, all
in the Quesnel-Wells area.

Saskatchewan

The gold output came from thatpart of the copper-zine-gold mine of Hudson
Bay Mining and Smelting Company, Limited at Flin Flon that lies within the
provinee.

Manitoba

The large increase in gold output over that of 1948 resulted from the entry
into production of the Nor-Acme mine in June 1949, a subsidiary of Howe
Sound Exploration Company, Limited, in the Snow Lake area. Production from
the mine for the remainder of the year totalled 37,000 fine ounces.

! San Antonio Gold Mines, Limited produced approximately 50,000 ounces
of gold from its mine at Bissett in the Rice Lake area.

7 Jeep Gold Mine, Limited, a subsidiary of San Antonio Gold Mines, Limited,
in the Rice Lake area-continued to ship gold ore to the San Antonio mill.

>0gama-Rockland Gold Mines, Limited, in the same area, produced approxi-
mately 16,000 ounces.

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

Ontario

The lode gold mines of the Porcupine, Kirkland Lake, and Larder Lake
areas supplied most of the output; other important contributors being the lode
gold mines of the Patricia, Thunder Bay, and Matachewan areas, and the nickel-
copper mines of the Sudbury area.

The largest increase in production came from the Larder Lake area and was
mainly accounted for by the substantial increase in output from the Kerr-
Addison mine.
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) In the Porcupine area, the producers in order of output were: Hollinger,
" MelIntyre,*Dome,” Aunor,” Pamour, Preston East Dome,” Hallnor, *Delnite, ‘Pay-
master,” Coniaurum, Buffalo Ankerite, Ross, Porcupine Reef, Broulan, Bonetal,
and Hugh-Pam.

In the Kirkland Lake-Larder Lake area, the producers in order of output
were:’ Kerr-Addison, Lake Shore, Wright-Hargreaves, Macassa, Sylvanite; Kirk-
land Liake Gold; Teck-Hughes, Upper Canada, Chesterville; Toburn, and Bidgood
Kirkland. The Bidgood Kirkland mine was closed during 1949. ‘

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

ason.

The Campbell Red Lake mine commenced milling in 1949.

The New Jason mine resumed milling in August. .

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

Production also came from Matachewan Consolidated and Young-Davidson
mines in the Matachewan area and from the Renabie mine in the Missanabie
area.

Output from the nickel-copper mines of the Sudbury area totalled 35,845
fine ounces. )

Quebec
The gold output contimied to come from the Rouyn-Harricanaw belt of
northwestern Quebec. The lode gold mines which accounted for production in
1949 in the order of output were:*Lamaque,” Malartic Goldfields, Sigma, East
Malartic, Consolidated Beattie,"Sullivan, BelleterreCanadian Malartic, O’'Brien,
 Stadacona, Senator-Rouyn, 'Perron, * Barnat, -Elder, ‘Powell-Rouyn,-Donalda,
“Consolidated Central Cadillac, Anglo-Rouyn, ‘Louvicourt, Siscoe, Consolidated
Duquesne, Hosco, Quesabe, and' New Marlon.
The Quesabe, Anglo-Rouyn, and Consolidated Duquesne officially com-
menced production in 1949.
The New Marlon, Louvicourt, Siscoe, Hosco, and Consolidated Central
Cadillac mines suspended operations during the year.
The remaining gold production came from the following base metal mines
in order of output: Noranda, Quemont, East Sullivan, Golden Manitou, Waite
Amulet, Normetal, New Calumet, and Anacon.

Nova Scotia
Production was the lowest in the history of the province.

Newfoundland

The output of 9,269 fine ounces came from the copper-lead-zine mines of
Buchans Mining Company, Limited, a subsidiary of American Smelting and
Refining Company, in the central part of the Island.

Northwest Territories

Production was 75 per cent higher in 1949 as compared with 1948 and was
well over d‘ou-blg; the 1941 production. Output came mainly from the Con, Negus,
Rycon, and Giant Yellowknife mines.

Giant Yellowknife commenced operating its roaster and treated the stockpile
of concentrates that had accumulated during 1948.

5 Discovery Yellowknife Mines, Limited, in the Quyta-Giauque Lake area,
commenced to produce gold near the end of 1949.
v Thompson-Lundmark Gold Mines, Limited discontinued production early

in 1949.
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Major development work was carried out by Akaitcho Yellowknife Gold
Mines, Limited, on its property that adjoins Giant Yellowknife on the north;
by Crestaurum Mines, Limited, in the Yellowknife area; and by Progress
Diversified Minerals, Iimited, in the Indin Lake Area.

Yukon

Production, which is derived from placer operations, came from the Dawson
Mayo, and Whitehorse areas.

The Yukon Consolidated Gold Corporation, Limited, which operates dredges
in the Dawson area, continued to be the largest producer in Yukon.

Yukon Gold Placers, Limited commenced operations on Thistle and Hen-
derson Creeks. Operations were also carried out in the Dawson area by Clear
Creek Placers, Limited, Yukon Explorations, Limited, and Miller Creek Placers.

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

In the Whitehorse area, the more important producers were Kluane Dredging
Company, and Burwash Mining Company, Limited, on Burwash Creek.

A small production was reported from Dublin and Haggart Creeks in the
Mayo area.

IRON ORE

Canada’s production of iron ore increased markedly in 1949. The two iron
mines in Ontario had greater outputs, and the entry of Newfoundland into
Confederation brought the Wabana mines into Canada. Financial arrangements
were concluded to provide a railway and other facilities for the Labrador-New
Quebec hematite area. Most of the Canadian ore was exported. Imports from
the United States remained at a high level, however, as it is economical to use
a mixture of Ontario and Minnesota ores in the Ontario blast-furnaces. No
progress was made toward developing the magnetite deposits of eastern Ontario.
A small amount of magnetite was exported from British Columbia to an electric
smelting plant in the State of Washington. Noranda Mines, Limited made
further progress in its process to obtain sulphur and iron oxide sinter from pyrite
concentrate.

Developments at Properties

Algoma Ore Properties Limited. This company is & subsidiary of Algoma
Steel Corporation and conducts all that company’s iron ore business. Its only
producing property is the Helen mine in the Michipicoten district, 120 miles
north of Sault Ste. Marie. The ore of the Britannia (formerly Bartlett) siderite
deposit, which lies 9 miles to the northeast, is of good grade but the deposit is
smaller than the Helen. The newly discovered Siderite Hill deposit 3 miles east
of the Helen was drilled. It is similar in size to the Helen and the grade of the
ore is somewhat higher. No further work was done on the Goulals magnetite
deposit 60 miles north of Sault Ste. Marie, which contains 100 million tons of
taconite-type ore.

The new undeground mine at the Helen was developed further on two levels
to a depth of 600 feet. It is equipped to produce 4,500 long tons a day, using
the block-caving method to mine the ore and a series of belt conveyers to bring
it to the surface. At the end of 1949 the daily production from underground was
1,500 tons. The Victoria open pit, aided by substantial extensions of the Victoria
orebody found recently, will furnish the balance to make 4,500 tons a day until
the new underground mine is in full operation in 1950.

A fourth sinter machine was added to the sinter plant which now has a
daily capacity of 3,400 tons. The output of sinter is now at the rate of one
million tons a year, the company’s objective for the Helen property. This
capacity is dependent upon operating the plant throughout the year in place
of 9 months as formerly.
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The Siderite Hill ore was discovered by company men in 1948 in the course
of a systematic examination of company lands held for many years. The main
outerop is on a hill that rises 300 feet above the surrounding ground. This will
permit open pit mining of a considerable tonnage of ore. It is intended to develop
this property as a separate operation with about the same output as the Helen.

Jones and Laughlin exercised its option on the Ruth and Lucy siderite
properties northeast of the Helen, but no further development was done.

Steep Rock Iron Mines, Limited. The company’s output of hematite con-
tinues to come from “B” Pit, now called the Errington mine. To prepare for the
1949 shipping season, over 3 million cubic yards of overburden was removed,
one-third of it by hydraulic stripping and two-thirds with shovels and trucks.
Shipments totalled 1,134,261 long tons, of which 1,096,763 tons was of standard
grades and 37,498 tons was sulphurous ore used mainly for sintering.

As in 1948, there were only two standard shipping grades, Seine River for
blast-furnace feed, and Steep Rock open-hearth lump. The Steep Rock grade is
divide}? into lump ore, minus 10 plus 4 inches, and charge ore, minus 4 plus

4 inches.

Drilling extended the known length of “B” orebody to 4,000 feet. The open
pit now has a length of 3,000 feet and can be worked economically for several
years more.

Preparations were being made to open an underground mine in “B” orebody,
commencing in the spring of 1950. A vertical shaft is to be sunk to an initial
depth of 1,200 feet in the hanging-wall at a distance of 2,000 feet from the open
pit. From this shaft three levels beneath the open pit will be developed to make
5 million tons of ore available from each level.

The third level will be used for pumping in the first instance, and for
production of ore later when deeper levels are developed. It is expected that the
objective of one million tons a year from underground will be attained by 1955
when the open pit will probably be exhausted.

Financial arrangements for developing “A” orebody, now known as the
Hogarth Mine, were completed late in 1949 and a contract was let for removing
45 to 50 million cubic yards of silt from the northern part of the lake bed.
This contract is to be completed by the autumn of 1954. Meantime, the higher
parts of the orebody will be exposed and production of ore is expected to com-
mence in 1953. Full production of 2 million tons is anticipated in 1955. It
is intended to mine about 20 million tons from the open pit before underground
mining of this deposit commences. Less stripping of the rock walls per ton
of ore will be required than at “B” pit, as the orebody is considerably wider.
The grade is about the same, but the proportion of open-hearth lump ore is
likely to be greater.

In January 1950, it was announced that Inland Steel Company of Chicago
had leased 800 acres of ground on which “C” orebody is situated. Preliminary
drilling of this locality some years ago indicated the possibility of a large deposit
of ore. Drilling from the ice of the lake was commenced immediately.

Wabana Mines. The Wabana hematite mines of Dominion Steel and Coal
Corporation, Limited have been in Canadian territory since Newfoundland
Joined Confederation on March 31, 1949. The official statistics show ore brought
to Sydney, Nova Scotia, up to that date as imported. Since that date the
statistics include the Wabana output in the Canadian production. In the
summary below, figures for the full year are given.

The beds of hematite at Wabana constitute one of the world’s large reserves
of iron ore. The cost of mining and transportation is low and the four mines
could produce a considerably larger tonnage than at present. The ore is rather

76995—3
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high in phosphorus and silica, however, and this restricts its more general use
on this Continent. Large amounts have been sold in Great Britain and Germany,
but present exchange difficulties have interfered somewhat with this trade.
Mechanization of the Wabana mines has proceeded rapidly during recent
years and production methods have been improved.
Shipments during 1949 were:

Long tons
Sydney, Nova Scotia.....coovveiiiiiiiiiiiiieeeeeinnnnss 738,278
United Kingdom. ......oviiiiiiiiiniriiniioeentosnanareens 711,305
United States. ccvveeerer it iirtereeretstessceceseecannns 30,673
Total shipments in 1949.........c0iiiiiininininiienenns 1,480,256
Total shipments in 1948.........civeiiiiiiiiiiiiiieennes 1,717,763

The company’s records since mining was commenced in 1895 show the total
shipments to the end of 1949 as follows:

: Long tons
Canada....coooiveiinncnnnnennns PP 26,117,172
GeITNANY . ..t ieir e it inseenrtanesnssnssnnsanseasennnnnssns 12,776,367
United Kingdom. .o.ovviieiiiiiiinnnioeenssconnssranensonns 6,233,050
United States......veveeriiiierrensrroensscesssracnncasans 2,485,175
Belgium. .cou ittt i i ittt ittt 8,270
Total shipments......ooviiiiiiiiiiiiiiiiiiieieeeeeenans 47,620,034

Labrador and New Quebec

Hollinger Consolidated Gold Mines, Limited, and M. A. Hanna Company,
in partnership, continued to explore the important iron ore field in the central
part of Labrador Peninsula. This increased moderately the reserve of ore to .
357 million long tons, of which 241 million tons is in the Hollinger North Shore
Exploration Company’s concession in Quebec, and 116 million tons is in the
concession of Labrador Mining and Exploration Company on the Newfoundland
side of the border. The known ore is in thirty deposits in a length of 90 miles, but
most of it is in the “main ore zones”, 50 miles in length. The ore so far dis-
covered has been found as outcrops, and it seems likely that additional deposits
will be found as the search proceeds beneath the cover of drift in the intervening
ground.

In the calculation of ore estimates three shipping grades have been con-
sidered, as follows:

Ore Estimate at End of 1949
(Dry analysis, per cent)

Ly A

Type Long tons Iron | Manganese | Silica | Phosphorus Sulphur‘
Bessemer.......... 204,990,000 [ 60-64 0-30 8-69 0-028 0-028
Non-Bessemer...... 108,878,000 | 57-71 0.55 7-99 0-112 0-109
Manganiferous. . . .. 44,315,000 | 49-99 7-87 7-92 0-102 0-100

Late in 1949 it was announced that an agreement had been made with Iron
Ore Company of Canada to finance the project to the point of production.
This company represents six steel companies in the United States, including
M. A. Hanna Company, which will market the 10 million tons a year considered
to be the minimum payable tonnage. The requisite facilities include 350 miles
of railway, rolling stock, port installations at Seven Islands on the Gulf of
St. Lawrence, a hydro-electric plant to provide power for the mines, equipment
for open pit mining, and townsites at the port and at the mines. The agreement
is in the form of an option that can be exercised at any t