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PREFACE

This volume presents a series of reviews of the metals and
minerals produced in Canada on a commercial scale during 1954, as
well as certain others which, while not produced in Canada, are never-
theless important in the national economy.

Separates of these reviews, incorporating preliminary
figures of production, consumption, etc., were issued during the early
months of 1954, In the present volume, all figures are the final ones
for the year,

Statistical data, except as noted, are from the Dominion
Bureau of Statistics. Market quotations are mainly taken from standard
marketing reports published in Liondon, Montreal, and New York.

All reviews were prepared by officers of the Mines Branch,
with the exception of that on uranium, which was written by Dr, A, H,
Lang, of the Geological Survey of Canada.

The thanks of the Branch are due to all those who have con-
tributed tothe making of this publication, and especially tothose mining
operators and others connected with the industry whose co-operation
throughout has been invaluable,

John Convey
Director, Mines Branch

(iii)




INTRODUCTION

The Canadian mineral industry experienced its best year on
record in 1953, both over-all production and value reaching new highs,
The total value of$1, 331, 211, 503 showed an increase of nearly fourper
cent over that of the previous year, attributable largely to an increase
of $55, 073, 330 in the value of crude oil output. For the first time, oil
led in value, replacing gold, which had headed the list for twenty-five
years. Nickel was in second place, copper third, and gold fourth,

Although a decline in world prices reduced the value of min-
eral exports, these still accounted for nearly 30 per cent of Canada's
export trade. Some uneasiness existed towards the close of the year in
view of the proposal to increase United States import duties on lead and
zinc.

The 32 per cent increase in crude oil production underlines
the remarkable development of this part of the industry. Just prior to
the Leduc discovery in 1947, domestic output was only about eight per
cent of consumption, on balance: at the end of the 1953-54 fiscal year
it had reached 43 per cent, despite the fact that the daily consumption
rate had more than doubled. A major development in 1953 was the dis-
covery of the Pembina field, 65 miles southwest of Edmonton, which
promised to be the largest yet discovered in Canada.

The year marked the completion of two major oil transport-
ation projects. The 718-mile Trans Mountain pipe line from Edmonton
to Vancouver came into operation inOctober, and by the end of the year
crude o0il from the prairies was reaching the Sarnia, Ontario, refinery
through the 643-mile extension of the Interprovincial pipe line from
Superior, Wisconsin,

The most important development in connection with natural
gas was the plan to build a pipe line from Alberta to Ontario and then on
toMontreal. The line would be nearly 2, 300 miles long, and would make
gas available to a population of more than 4. 5 millions.

Construction of the proposed Westcoast Transmission gas
line from the Peace River area to Vancouver and the northwest United
States awaited the granting of an import permit by the Federal Power
Commission, Washington, D.C. Without this United States market, the
line would not be economically feasible.

The coal industry, in order to meet competition from oil and
gas, continued its program of improving both mining methods by in-
creasing mechanization, and the quality of the product by modern meth-
ods of cleaning, drying, and the briquetting of fines,



Iron ore, nickel, and uranium provided the most outstanding
developments in the metals group. The railroad being built from Sept
Iles on the Gulf of St. L.awrence 360 miles north to the iron ore deposits
of Quebec-Labrador was approaching completion and production seemed
agssured for midsummer, 1954, The new Lynn Lake, Manitoba, nickel
operation of Sherritt Gordon Mines Limited came into operation late in
1953, and the company's Fort Saskatchewan refinery, which will pro-
duce nickel, copper, and cobalt, was expected to be in production by
June 1954, The International Nickel Company of Canada Limited was
rounding out a $150, 000, 000 program of underground development and
expansion, Falconbridge Nickel Mines Limited also has been carrying
out an extengive expansion program. .

The main uranium development was the bringing into produc-
tion.of the Ace~Fay mine of the Crown-owned Eldorado Mining and Refin-
ing Limited, in the Beaverlodge area of northern Saskatchewan in April
1953, and the disclosure, by diamond drilling, of a large deposit on the
property. of Gunnar Mines Limited in the same general area. InOntario,
great activity developed over areas north of IL.ake Huron, Espanola, and
Sudbury, and in the Timagarmni region. .

In Quebec, prospecting and staking for uranium was largely
confined to the extension of the Grenville geological subprovince. The
Maniwaki and Fort Coulonge regions, and parts of the Abitibi, Ungava,
Gaspd, and Eastern Townsh1ps regions all flgured prominently in the
search for uranium,

Canada was the fifth large st producer and consumer of copper
in 1953, Ontario and Quebec being responsible for nearly three-quarters
of the total output. During the year, International Nickel's new oxygen
flash-smelting process came into- operation at Copper Cliff. Towards
the end of the year, Quebec's Chibougamau area entered the field, when
Opemiska Copper Mines (Quebec) Limited began the productmn of con-
centrates.

- Although the lead output was 17 per cent higher than that of
1952, falling prices caused a 5,4 per cent drop in value. A like situation
obtained in the case of zinc, and in consequence production was sus-
pended at a number of British Columbia lea-zinc mines,

A development ofcon51derab1e mterest was the discovery late
in the year of an important copper-zinc deposit near Manitouwadge Lake
north of Lake Superior. In New Brunswick, efforts were mainly con-
centrated onexploration by drilling of the base metal dep051ts discovered
in the. Bathurst area late in 1952,

Gold production fell from 4, 471, 725 ounces in 1952 to 4,061,205
ounces in 1953. The decline was caused largely by a series of pro-
longed strikes at 13 producing mines in Ontario and Quebec, and the
closing down of five mines in Ontario on account of depleted reserves

w)




or high production costs was also a factor., There was little prospect-
ing, and new developments were chiefly confined to properties adjacent
to established mines. Early in October, the Federal Government an-
nounced legislation to continue the operation of the Emergency Gold
Mining Assistance Act to the calendar year 1954,

Output of industrial minerals showed a substantial gain in
value over 1952, asbestos being the chief contributor. Quebec continues
to turn out over 95 per cent of the annual output., Ontario entered the
field a few years ago, and has now been joined by British Columbia,
where Cassiar Asbestos Corporation began the production of long-fibre
material in July 1953,

The decline in the output of sulphur in all forms from 428,013
tons in 1952 to 349, 945 tons in 1953 was attributable chiefly to a de-
crease in shipments of by-product pyrites by the major producers of
western Quebec, as a result of prolonged strikes. The output will be
substantially increased in 1954, when the new Port Robinson, Ontario,
plant of Noranda Mines Limited is expected tobeginturning out elemental
sulphur, sulphur dioxide, and iron oxide sinter, the raw material for
which will be pyrite fromthe company's Horne mine inNoranda, Quebec.

The general world sulphur situation improved greatly, and
consumers generally were able to obtain their full requirements. With
the bringinginto production, late in1953, of two new salt dome mines in
Louisiana and Texas, further imprbvement seems assured for 1954,

(vi)
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ALUMINUM

Production of primary aluminum inCanada has beenincreasing
steadily since 1946. The 1953 output of 548, 445 short tons was 9. 7 per
cent greater than the previous record output of 499, 758 tons in 1952.
Total deliveries (all forms) to the United States were increased to over
250, 000 tons--nearly double those of 1952. Great Britainwas the second
largest market, Canada the third, and the remaining shipments went to
other nations of the free world.

The Aluminum Company of Canada, Ltd. (Alcan), Canada's
only producer, has an alumina plant at Arvida and reduction plants at
Arvida, Isle Maligne, Shawinigan Falls, and Beauharnois, allin the pro-
vince of Quebec. Aluminum fabricating plants are located at Shawinigan
Falls in Quebec and at Kingston, Toronto, and Etobicoke in Ontario. The
total capacity of the reduction plants is about 550, 000 short tons of alum-
inum per year,

The completion of Alcan's two new hydro-electric installations
on the Peribonka River in 1953 assures the full utilization of the alum-
inum smelting capacity in the Saguenay Valley and at Shawinigan Falls.

In British Columbia, construction of the Kitimat-Kemano pro-
ject of Alcan is proceeding on schedule. On December 2, 1953, the
driving of the 10-mile, 25-foot diameter tunnel to carry water through
the coastal range to the Kemano powerhouse was completed. At the
powerhouse within the base of the mountain, 2, 600 feet belowlake level,
150, 000 H. P. turbines were being installed at the end of 1953. They
will provide 450,000 H.P., the first phase of an eventual 2, 200, 000
H. P. of installed capacity.

The smelter at Kitimat is nearing completion. The first pot
lines are scheduled to commence aluminum reduction in mid - 1954,
They will have an initial capacity of 91, 500 short tons of ingots annually.
The plantis so designedthat an additional 200, 000-ton capacity per year
can be added when necessary at about one-third the cost per ton of cap-
acity of the initialinstallations. Ultimate plannedcapacity for the smel-
ter is 550, 000 short tons annually; such an output wouldincrease present
Canadianproductionby 100 per cent. It is expected that Canada's annual
aluminum production will reach 600, 000 tons in 1954,

There is no bauxite, the ore of aluminum, in Canada, but owing
to the proximity of low-cost power sites to water transportation, Can-
adian production is exceeded only by that of the United States. At pre-
sent, the Canadian industry uses alumina from British Guiana bauxite
for the most part, but a substantial amount of bauxite ore is also being
shipped to Arvida from one of the Los Islands off French West Africa.
New sources of bauxite are being developed in Jamaica, where Alumina
Jamaica Limited, a subsidiary of Alcan, began shipments from its Kirk-
vine works in January, 1953, Expansion of the capacity of this plant
from 65, 000 tons to more than 160, 000 tons annually was nearing com-
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Production, Exports, and Imports, 1952-53

1953 1952
Shert Tons $ Short Tons $
Production
Ingot 548, 445 499, 758
Imports
Bauxite
British Guiana «.....i.... | 2,036,159 10, 782, 604 2,078,223 9,713, 157
Other countriegesesreeases 652, 306 5,801, 140 376, 646 3,201, 852
Total seee.. | 2. 688, 465 16,583, 744 2,454, 869 12,915,009
Cryolite
Greenland ............... . 2,202 361¢ 525
Greenland, via U.S,A. ... 84 20, 832 44 29,377
Total ssvees 84 20,832 2,246 370,902
Aluminum Products
Semi-manufactured es..n. 4,157,969 2,820,042
Fully manufactured....... 12,283, 851 6,403,419
Total eoeves 16, 441, 820 9,223,461
xports
Primary forms
United States ++vvvvunnn .. 233, 468 80, 288,113 116,007 37, 249, 238
United Kingdom........ e 188,927 65, 893, 299 256,368 90, 525, 495
Other countries ..c.evsues 37.297 14, 384,272 - 40,215 14,968, 732
Total «veu.. 459, 692 160, 565, 684 412,590 142, 743, 465
Semi-fabricated
United States «seveevearevss 10, 836 5, 569, 555 9, 648 4, 352, 618
India ..... 2,179 1,079, 138 1, 620 . 768, 351
Other countries .......... 4,362 2, 358,043 12, 349 6, 589, 472
Totalesssess 17. 377 2.006, 736 23,617 11,710,441
Manufactured 5
United States ...vivvvnenes 2,176,012 2, 686, 862
Venezuela ¢v.0ae sessreses 1, 232, 530 2,297,510
Other countries +eveveesn. 1,068, 879 2,247, 887
Total «v.0us 4,477,421 7,232,259
Scrap
United States ........ ccrenn 10, 042 2, 662,775 2,700 431,519
Other countries sveevvessa, 3,412 1,143,217 793 220, 247
"Total veseses 13,454 3, 805, 992 3,493 651, 766
Domestic Consumption* 92, 335 90, 286

*Producers' shipments of ingot.
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pletion at the end of 1953. Shipments from this source to British
Columbia will begin early in 1954, and are expected to be sufficient
to supply the project at Kitimat.

WORLD PRODUCTION

Total world production of primary aluminum was estimated
to be 2,644,000 short tons in 1953 compared with approximately
2,227,000 short tons in 1952, The United States and Canada, the two
largest producers, accounted for about 68 per cent of the world total:
Canada alone produced about 21 per cent.

USES

Among the many desirable characteristics of aluminum are
its lightness, strength, corrosion-resistance, good electrical and
thermal conductivity, workability, and appearance. Its most important
quality is lightness. Volume for volume, aluminum weighs only about
one-third as much as steel, copper, or zinc, and less thanone-quarter
as much as lead. With small additions of other metals its strength
can be made to exceed that of mild steel. Because of these qualities,
aluminum lends itself to effective and economical use in a wide variety
of applications,

Aluminum is available from fabrication plants as castings,
forgings, sheet, a variety of rolled and extruded shapes, tubes, rods,
wire, foil, and powder,.

PRICES

The Canadian price of aluminum ingot was 18 cents per lb.
until the middle of February, 1953, and 19 cents from then until the
end of the year. The price of aluminum ingot in the United States was
20 cents per lb., throughout January, 1953. It was then increased to
20 1/2 cents, where it remained until the end of July, when it was
increased to 21 1/2 cents, remaining at this level until the end of the
year.




ANTIMONY

No metallic' antimony is produced in Canada, but antimonial
lead and certain unrefined smelter products are produced by The Con-
solidated Mining and Smelting Company of Canada Limited at Trail,
British. Columbia. The total antimony content in 1953 amounted to 744
tons, compared with 1, 165 tons in 1952, :

The world supply of antimonyin 1953 was more than adequate
to meet industrial and defence requirements and the price of the metal
declined from 38 cents a pound to 32 cents, accordmg to the Eng1neermg
and Mining Journal. :

Metallic antimony has not been produced in Canada since 1944,
when Consolidated Mining and Smelting discontinued the operation of its
refinery, which had been in use for the previous five years. For the
past 10 years the company.has been producing antimonial lead containing
up to 25 pér cent antimony from the lead concentrates from its Sullivan
mine at Kimberley, British Columbia, and from lead-silver ores and
concentrates containing antimony thatare shipped to Trail for treatment
by a number of domestic and foreign mines.  The antimonial lead is
recovered from the anode mud resulting from the electrolytic refining
of lead bullion, which contains about 0. 63 per cent antimony. In the
recovery process, slags and flue dust containing a high percentage of
antimony -are accumulated and, since these materials cannot be readily
treated at Trail, they are sold from time to time to foreign smelters,

In 1953, the principal producing countries on a mine basis
were China (8, 800 tons of contained antimony), Bolivia (6, 376), Mexico
(4, 100), and Algeria (1, 995). The United States is the principal con-

sumer. In 1953 it used 14, 300 tons of primary antimony, compared -

with 14, 988 tons in 1952,
OCCURRENCES AND DEVELOPMENTS
: A number of occurrences or deposits of antimony in Canada
have been explored and partly developed, but results generallyhave not
been encouraging. The more important or better known occurrencesare

listed below,

British Columbia

The GrayRocklead-antimony deposit on Truax Creek, Bridge
River area, was developed by underground workings during the period

"1949-1952, Bralorne Mines Limited, which undertookmuch of this work,

withdrew its interest in the property in 1953, Occurrences have been
partly explored at the Stuart Lake mine, Fort St, James area, and at a
property near Slocan City,
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Production, Trade, and Consumption

1953 1952
Short Tons $ Short Tons $
Production
In antimonial lead 358 544
In slag and flue dust 386 621
Total ceesee 744 291, 862 1, 165 601, 483
Imports
Antimony metal
From: United Kingdom .. 277 152, 663 185 103,070
Belgium «eeveass 269 107, 060 271 176, 358
Netherlands .ees 154 51,915 - -
Czechoslovakia .. 70 19, 047 114 34, 050
United States vo. 29 14, 357 244 179, 313
Other countries «. 66 26,298 47 19,075
Total seeese 865 371, 340 861 511, 866
Antimony oxides
From: United Kingdom .. 37 18, 256 69 43,577
United States seee 26 l3y 993 18 14, 032
Other countries.. 1 524 - -
Total esvese 64 32,773 87 ‘57, 609
Antimony salts
From: United States .eas 13 15, 137 14 15, 788
West Germany sse 2 2, 300 1 1,245
Total ceeese 15 17,437 15 17,033
Exports
Antimony content of
antimonial lead .ececsese 188 412
Consumption
a
Antimony metal scecavoee 859 725
Antimony contained in
antimonial lead " ceccesre 144 201

a. Consumers' reported consumption.
b. Producers' domestic shipments.




Ontario
Antimony occurs in the ores of a number of géld and silver-
.cobalt mines, but not in sufficient amounts to make recovery worth

while.

New Brunswick

At Liake George, Prince William parish, York county, quartz
veins containing stibnite (antimony trisulphide) extend over a wide area,
which has been developed by numerous shafts and surface workings.
There was no activity in 1953,

USES AND CONSUMPTION

The metal is used chiefly to impart hardness and mechanical
strength to lead. Electric storage batteries for cars and trucks, utilize

large amounts of antimonial lead, the antimony content ranging from 4

to 12 per cent. It is also an important constituent in cable covering,
solders, Babbitt metal, and type-metal alloys,

A new potential use for antimony has been reported in the
electronics industry, where it has been shown that an aluminum-antimony
alloy can be used to replace the germanium-silicon alloy currently used
in the manufacture of small transistors or rectifiers for converting
alternating current to direct current, and for detecting, transmitting,
and amplifying radio signals. '

Sulphides of antimony are used as pigments in paint and rubber
manufacture. Antimony oxide is used for flame-proofing of paints,
plastics, and textiles.

PRICES

The Canadian price of antimony is based on the United States
price converted into Canadian funds. In the United States the price for
domestic antimony, in lots of five tons or more, but less than carload
lots, and boxed, was 37. 93.cents a pound from Januaryuntil November,
when it declined to 31.97 cents a pound. The average price was 37.4
cents a pound.

The value of antimony contained in antimonial lead and unrefined
smelter products produced in Canada in 1953 was estunated by.the
Dominion Bureau of Statistics to be 19. 6 cents a pound.




ARSENIC

Production of arsenious oxide in Canada amounted to 702 tons
valued at $56, 150in 1953 compared to 854tons valued at$76, 876in 1952,
Exports of refined white arsenic were 95 per cent higher than in the
previous year and amounted to 288 tons valued at $24, 928. Domestic
consumption in 1952, the latest year for which figures are available,
was 262 tons, of which 170 tons were used by the glass industry and 34
tons in the manufacture of white metal alloys.

Production, Trade, and Consumption of Arsenious Oxide

1953 1952
Pounds $ Pounds $
Production .............. 1,403, 740 |56, 150 |1, 708, 351 |76, 876
Exports® . ............. 576,500 |24, 928 | 294, 800 (16,906
ImportsP... ............ . 32,233 | 5, 881 19, 249 | 3,521
1952 1951
Pounds Pounds
Consumption
Glass industry « « + ¢ ¢ 340, 631 362, 426
White metal alloys =« « » - 68, 127 99, 821
Insecticides and miscel-
laneous .« ¢ o » 114, 314 41, 308
Total « o « o o 523,072 503, 555

a, Refined and crude white arsenic; excludes arsenic content of gold
ores exported.
b, Arsenious oxide and arsenic sulphide.

CANADIAN SOURCES OF SUPPLY

QO'Brien Gold Mines Limited, in western Quebec, recovers
crude arsenic as a by-product in the treatment of its gold ore. The
output is shipped to Deloro Smelting and Refining Company Limited,
Deloro, Ontario, where it is refined into the white arsenic (As203) of
commerce, Deloro, the onlyproducer of refined white arsenic inrecent
years, is essentially a cobalt-silver refinery, butrecovers some arsenic
as a by-product in the treatment of silver-cobalt ores from northern
Ontario and French Morocco, and from residues produced by Eldorado
Mining and Refining Limited at Port Hope, Ontario. Roasting capacity
is about 100 tons of refined white arsenic per month.

Beattie -Duque sne Mines Limited, Duparquet township, western
Quebec, recovers crude arsenic from the roasting of arsenical gold
ores in a Cottrell system. It stores the arsenic in crude form (about
77 per cent Asp03), but has not operated its refinery at Duparquet for
many years.
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The Bralorne, Hedley, and other mines in British Columbia
ship arsenical gold concentrates to the smelter of Arnerican Smelting
and Refining Company of Tacoma, Washington, but no payment is made
for the contained arsenic and it is not included in Canadian production
figures. ‘ "

WORLD PRODUC TION

World output of arsenic is practically all obtained as a by-
product from the treatment of precious and base-metal ores. United
States is the leading producer and consumer of white arsenic; produc-
tion ranged between 12, 795 and 18, 755 tons annually during the period
1947-1951. Other major producing countries include Mexico, Sweden,
France, and West Germany. During the period 1945-51, total world
production has ranged between 41, 000 tons (1946) and 56, 000 tons (1947),
as reported by the Bureau of Mines, United States Department of the
Interior. Small amounts are produced in a number of other countries.

USES
Most of the world production'of arsenic is used in the manu-
facture of insecticides and weed killers; in Canada, however, it is used
chiefly as a decolourizing agent in the manufacture of glass. Arsenic
is also used in the manufacture of sheep dip, poisoned baits, acid-

resistant copper, certain lead-base alloys, and wood preservatives:
small amounts are used in pharmacy.

PRICES

Since the reduction in price of refined white arsenic from 6 1/2
cents to 5 1/2 cents a pound in August, 1952, the price of white arsenic
in barrels, carload lots, has remained constant,

BISMUTH

Approximately 36 tons of metallic bismuth was produced
in Canada in 1953, about half of the production in 1952, Peak output
was in 1948, when 142 tons was produced. Almost all the output of
bismuth metal was shipped to domestic consumers. Exports were con -
fined to 46, 068 pounds of bismuth contained in bismuth oxychloride.

The metal is recovered in Canada from residues accumulated
from the electrolytic refining of lead by The Consolidated Mining and
Smelting Company of Canada Limited, Trail, British Colun_lbia,
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Bismuth oxychloride was produced by Molybia Corporation
Limited from the LaCorne mine near Val d'Or, Quebec, which the
company operatedunder a lease from the owner, Molybdenite Corpora-
tion of Canada Limited, from 1951 until June, 1953. The metal was
recovered as a by-productin the purification of molybdenite concentrate
by leaching with hydrochloric acid. The lessee ceased operations in
June, 1953, because of the exhaustion of developed ore. Molybdenite
Corporation then commenced a program of expansion, including the
deepening of the shaft and the establishment of two new underground
levels, as well as the remodelling and enlarging of the mill from a
capacity of 250 tons to 500 tons a day. Twofurnaces for the production
of metallic bismuthwere installed. Productionwas resumed in March,
1954,

In order to carry outthe above program, the company obtain-
ed funds from the United States Export-Import Bank and negotiated a
contract with the Defense Materials Procurement Agency, Washington,
D.C., whereby the United States has agreed to purchase 3,000 tons of
molybdenite and 225 tons of bismuth metal over a six-year period.

Since 1946there has been a gradualincrease inworld produc-
tion, which in 1953 was reported by the United States Bureau of Mines
to have been about 2, 090 tons. The principal producing countries were
Mexico, Peru, South Korea, Yugoslavia, Bolivia, and Japan. United
States production figures are not published.

Production, Trade,and Consumption

1953 1952
Pounds $ Pounds $

Production

British Columbia®, . , . 71,298 | 160,421 | 142,2461320,053
QuebecP .« . o .. oo | 46,068 | 49,136 20,127] 27, 171

Total , , ., . |117,366 209,557 | 162, 373|347, 224

Exports
MEta]......---o. - 33,646
Oxychloride(bismuth con- 46, 068 20,127
tent)
Total . . . . 46, 068 53,773
Consumption®
Metal e ¢ e 4 e o a e 67, 268 106, 896

a. Refined bismuth produced.
b. Producer's shipments (bismuth content of bismuth oxychloride).
c. Producer's shipments to Canadian consumers.
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CANADIAN OCCURRENCES

Bismuth has been found in association with molybdenite at a
number of places in western Quebec, but not in sufficient quantities to
justify recovery. :

An occurrence of cosalite (lead-bismuth sulphide) in Marlow
township, Frontenac county, Quebec, was investigated by Lachance
Mines Limited in 1951 and 1952, but the property was reported to be
idle in 1953, '

USES

The metal is used to alloy with other metals such as lead,
tin, zinc, etc., for purposes where a low melting point is required,
such aslinks in sprinkler heads. A newly developeduse is in the manu-
facture of permanent magnets having a very highenergy potential. These
are produced by sintering a mixture of finely pulverized bismuth and
manganese in the correct proportions.

Bismuth salts are used extensively in pharmaceutical products,
the main compounds being bismuth subcarbonate, bismuth subgallate,
bismuth nitrate, and bismuth subsilicate. The use of bismuth for phar-
maceutical purposes has, however, decreased somewhat in the past
few years owing to replacements by antibiotics and kaolin-base prep-
arations.

TARIFFS AND PRICES
There is no Canadian tariff on metallic bismuth.

United States imposes a duty of 1. 875 cents a pound on bis-
muth metal and 35 per cent ad valorem on bismuth salts and compounds.

The Engineering and Mining Journal quoted the price of bis-
muth in 10-ton lots as $2.25 a pound in New York throughout the year.
The Canadian price is based on the United States price.

CADMIUM

Most zinc and some lead ores «contain cadmium in very small
amounts; occasionally sufficient cadmium is present to be recovered
profitably as a by-product. In Canada, the metal is recovered from
cadmium-rich precipitates that result from the purification of the zinc
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electrolyte in the electrolytic process for making refined zinc used by
The Consolidated Mining and Smelting Company of Canada, Limited
(Cominco) at Trail, British Columbia, and by Hudson Bay Mining and
Smelting Company, Limited at Flin Flon, Manitoba. The cadmium re-
finery at Trail has a rated production capacity of 700 tons a year and
the Flin Flon refinery 180 tons. In actual practice the output of both
refineries is about half their rated capacity: the cadmium produced is
of the highest purity.

Most of the output of cadmium at Trail comes from =zinc con-
centrate produced from lead-zinc ores mined and milled at Cominco's
Sullivan mine, Kimberley, British Columbia. Zinc concentrates con-
taining cadmium were shipped to Trail from a number of other mines
in 1953; the more important were Cominco's Bluebell and Tulsequah
mines in British Columbia; United Keno Hill Mines Limited in the
Yukon; and Canadian Exploration Limited in British Columbia.

Hudson Bay's cadmium production came from its copper -zinc
mine at Flin Flon on the Manitoba-Saskatchewan boundary, and from
several small subsidiary mines near Flin Flon.

A considerable amount of cadmium is contained in zinc con-
centrates exported from Canada, The cadmium content of these con-
centrates is, in most cases, not reported separately and the amount
recovered therefrom by foreign plants or smelters is not known,

USES

Cadmium is used chiefly as an electro-deposited protective
coating for iron and steel products. For this purpose, it is superior
to zinc, as it has a higher resistance to atmospheric corrosion and,
moreover, can be deposited more uniformly in the recessed portions of
intricately shaped parts. In 1953, nearly 95per centof the total Canadian
consumption was used by the electro-plating industry.

The next most important use is as a component of bearing
alloys for internal combustion engines designed for use at high speeds
and temperatures. The metal is also used in making low-melting-point
solders and fusible alloys. Salts and compounds of cadmium are used
in the manufacture of brilliant red and yellow pigments, in making photo-
graphic films, in engraving and lithographing, and in the making of vinyl
plastics.

Nickel-cadmium storage batteries are in common use in
Europe. They are said to have a longer life than the lead-acid type,
but their use in North America has not been extensive.

PRICES

The New York price of cadmium in commercial sticks re-
mained at$2. 00 a pound throughout the year. Cadmium in special shapes
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designed for platers was $2.15 2 pouxid. The average Canadian price
estimated by the Dominion Bureau of Statistics was $2.00 a pound.

_The United States tariff on cadmium is 3 3/4 cents a pound.

Production, Trade,and Consumption

1953 1952
Pounds $ Pounds $
Production, -all forms
British Columbia and : :
Yukon . ., . . . ., 960, 288} 1,920,576 834,235 1| 1, 835, 317
Saskatchewan and : |
Manitoba « ¢ « o 157,997 315,994 114, 352 251,574
Total « » » -} 1,118,285 2,236,570 948,587 | 2,086, 891
Production, refined 977,226 819, 822
Exports.
' To: United States 611,341 | 1,042, 442] 15,126 22,936
United Kingdom 357,562 648, 217 593,906 | 1,447,280
Other countries _660 1, 330 11, 312 32, 366
. Total . « o » 969,563 1,691, 989 620, 344 | 1,502,582
CoﬂsumRtion
Plating '+ o o o + & 226, 631 224, 667
Other =+ s « = s « @ 12, 615 7,836
Total , , . . 239, 246 232,503
Refinery pi‘oducf_:ion
principal countries®
United States . . . | 9, 682, 197 18,387,824
Canada . . . . . , 1,118,285 948, 587
Italy- s ¢ o o s s & 350, 363 293, 443
Australia ., . ... | 505,041 506, 980
United KingdomP . . 379, 555 335,081

a, American Bureau of Metal Statistics, except for Canada.

b. United States Mineral Trade Notes.
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CALCIUM

Calcium is produced in Canada by Dominion Magnesium
Limited at Haley, Ontario. This company is now the world's largest
producer of calcium and the only commercial source of the metal in
Canada.

Until 1939, France was the chief producer of calcium metal;
there was no commercial production on this continent. In that year,
Electro Metallurgical Company, a unit of Union Carbide and Carbon
Corporation, brought its plant into production at Sault Ste. Marie, Mich-
igan. Canadian production by Dominion Magnesium Limited was com-
menced in 1945,

The metal may be made in a number of ways, but the electro-
lytic deposition of calcium from a molten chloride bath was the first
process to be used and is the one employed by Electro Metallurgical
Company. Dominion Magnesium Limited uses the distillation method,
a process similar to that employed in making magnesium by the Pidgeon
process. It consists in the reduction of hydrated lime and aluminum
powder in high-temperature vacuum retorts. The lime is mixed with
the aluminum in the required proportions and briquetted. The briquettes
or pellets are charged into tubular retorts of chrome-nickel steel. The
retorts are heated and evacuated. The reaction that takes place results
in an interchange, the aluminum combining with the oxygen of the lime,
and the free calcium distilling off and condensing in crystalline form on
a removable condenser, the end of which projects from the furnace.
The over-all recovery by this method is about 75 per cent. The purity
of the metal is dependent upon the purity of the raw material. Com-
mercial calcium as now produced contains less than 2 per cent magnes-
ium; special grades produced by redistillation are available, con-
taining less than 0. 5 per cent magnesium. The metal is melted and cast
into ingots and billets, the latter weighing approximately 100 pounds.

Calcium, an alkaline earth metal, is the fifth most abundant
element in the earth's crust. It is an active reducing agent and reacts
readily at elevated temperatures with practically all the elements ex-
ceptthe inert gases. Inits commercial form freshly cut calciumis silvery
white. Such surfaces, when exposed to moisture-~bearing atmospheres,
develop thin films of bluish-gray oxide which protect the metal against
further attack. When exposed to moist air there does not appear to be
sufficient heating tendency to create a fire hazard. Unlike sodium or
other alkali metals, calcium may be allowed to come in contactwith the
skin without danger; it may, in general, be handled like magnesium and
aluminum.
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Calcium is ductile and malleable, It can be machined in a
lathe, drilled, threaded, sawed, extruded, pressed, hammered into
plates, and drawn into wire. Its commercial forms include chunks,
bars, shavings, rods, and, very recently, powders.

- USES

Its uses include: (a) the high-temperature reduction of re-
fractory oxides of such metals as uranium, titanium, zirconium, vana-
dium, thorium, and chromium; (b) applications in organic reactions
as a reducing, condensing, or polymerizing agent; (c) deoxidizing and
. desulphurizing of steels and other alloys; and (d) inclusion as an alloy-
ing agent with aluminum, lead, magnesium, tin, zinc, and nickel.

An important use for .calcium in the commercial field is in
lead sheathing and lead-sheathed cables. The alloys for cable sheath-
ing contain up to 0. 25 per cent calcium,

PRODUCTION, TRADE, PRICES

Information on Canadian production, exports, and imports of
calcium metal is not available for publication.

Dominion Ma.gnesuum Limited quoted prices per pound durlng
1953, f.o0.b, Haley, Ontario, as follows:

Commercial grade 98-99%

Ingots 1,000-29, 999 1lbs. - $1.28
Ingots less than 1,000 lbs. - $1.43

Low-nitrogen grade 99-99. 5%

Billets 1,000-29, 999 1bs. - $1.83
Billets less than 1,000 lbs, - $2.08

CHROMITE

No shipments of chromite from Canadian mines have been
made since 1949. During World War II production came from the area
between Quebec City and Sherbrooke in the Eastern Townships of Quebec.

‘There are no known deposits of commercial-grade chromite
ores in Canada. The Bird River deposits in the Lac du Bonnet district
in southeastern Manitoba are considered large, but are low-grade, hav-
ing a chromium-iron ratio of about 1.4 to 1. Test work has been car-
ried out by Hudson Bay Mining and Smelting Company, Limited and the
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Mines Branch, Ottawa, in an effort to raise this low ratio to market
specifications.

Imports used inthe production of ferrochrome decreasedcon-
siderably in 1953 because of a decline in demand by the United Kingdom

The United States, which consumes about half of the world
production of chromite and produces onlya smallfraction ofits require-
ments, has taken steps to increase its domestic production by means of
financial advances and long-term purchase contracts.

Trade and Consumption

1953 1952

Short $ Short $
Tons Tons

Imports, chromite
From: Union of S. Africa 48, 408 685, 776 33, 469 327,072

United States* 32,059 1, 423, 080 58, 965 2, 845, 234
Philippine Islands 19, 040 251, 925 6, 720 84, 825
Southern Rhodesia 16, 345 537,498 | 18, 898 770, 107
Turkey 2, 240 108, 270 16, 731 754, 645
Cuba - - 13,560 364,977

Total, + « « «» |118,092{ 3,006, 549 | 148, 343| 5, 146, 860

Exports, ferrochrome

To: United States 28,469 7,879,061} 28,030[ 5,699,497
United Kingdom 5,263)2,078,802| 16,046 6,578,476
Other countries 92 20, 998 214 48,433

Total . . « « & 33,824|9,978, 861 | 44,290|12, 326, 406

Consumption, chromite 93, 552 148,908

* Country of origin not known,

WORLD MINE PRODUC TION

It is estimated that of the 3, 200, 000 metric tons of chromite
produced during 1952, Turkey and Soviet Russia together accounted for
about 40 per cent of the total. Most of the production from Turkey is a
very high (52 per cent Crp03) metallurgical-grade ore.

South Africa, with its large reserves of medium-grade ore
in the Transvaal, ranks third. Most of the output is of chemical grade,
of which South Africa is the only producer. Southern Rhodesia com-
petes with Turkey as the major source of metallurgical-grade ore.

The Philippines, with very large reserves of ore of metal-
lurgical and refractory grades, occupies fourth position,

In North America, Cuba is the most important producer. Its
output includes both refractory and metallurgical grades.
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CONSUMPTION AND USES
World consumption of chromium is about three and one-half
times the combined consumption of nickel, tungsten, molybdenum, and
cobalt. ;
App‘roximately‘one-half‘of all chromite consumed is metal-
lurgical grade; 35 per cent is refractory grade; and 15 per cent chem-

ical grade. The specifications. and uses for each are as follows:

(1) Metallurgical-grade Chromite

For use in the manufacture of ferrochrome, chromite should
contain 45 to 50 per cent Cr203, with a chromium-iron ratio varying
from 2.8to 1 to 3to 1. The material should be in lump form, as it is
used in electric furnaces, and should contain as littie silica as possible.

Ferrochrome is mainly consumed as low-carbon and high-
carbon ferrochrome, both of whichcontain from 67to 71 per cent chrom-
jum. Low-carbon ferrochrome isused in stainless and ihheat-re sistant

‘steels because of its low carbon content. These steels are widely used
inthe chemical and petrochemical industries. High-carbon ferrochrome
is used in the production of other chromium-bearing steels and alloy
cast-irons. Chromium in these steels greatly increases corrosion re-
sistance to oxidation; in cast-iron, chromium increases hardness,
strength, and resistance to oxidation.

Chromium metal is usedinthe production of high-temperature,
corrosion-resistant alloys aswell as in chromium bronzes, hard-facing
“alloys, welding-electrode tips, and certain high-strength aluminum
alloys. High-temperature alloys contain from 18 to 28 per cent chrom-
ium together with varying amounts of cobalt, tungsten, molybdenum,
nickel, titanium, and columbium. The main uses of high-temperature
alloys are in the. jet and gas turbine engine industry for such parts as
nozzle guide vanes and turbine blades. They are also used in heat ex-
changers, boiler super-heaters, and superchargers. '

Chromium plating is used to improve the outward appearance
of steels, but such finishes réquire only small quantities of chromium.
Many articles such as dies, gauges, and punches are plated with athicker
layer to obtain hardness and wear resistance.

(2) Refractory-grade Chromite

For the manufacture of refractories, alumina (Al;O3) sub-
stitutes for some of the chromic oxide (Cr,0O3) and specifications call
. for a 57 per cent minimum of combined Cr03 and Alp;O3 with as little
iron and silica as possible, usually around 10 and 5 per cent, respect-
ively. The chromium-iron ratio is of no consequence in this grade but
the ore must be hard and lumpy, not under 10-mesh, Fine ore is suit-
able for the manufacture of brick cement or in the chrome-magnesite
brick industry.
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Refractory-grade chromite is manufactured into bricks for
use as a neutral lining for furnaces. Because of its high melting point
and chemical inactivity, chromite is widely used in contact with acid or
basic fluxes. Hence it is common practice to use chromite bricks near
the slagline in open-hearth furnaces, separating the silica bricks of the
roof and the top of the sides from the dolomite or magnesite bricks of
the hearth and sides below the slag line., Other chrome refractories
are used for patching brickwork and in ramming mixtures for furnace
bottoms.

(3) Chemical-grade Chromite

For chemical consumption the specifications are not so rigid
as in the metallurgical and refractory grades. Standard chemical ores
contain 44 per cent Cry03, and iron is not a problem within reasonable
limits. The ore should not contain more than 15per cent Al;03, 20 per
cent FeO, 3 per cent SiOp, and the sulphur must be low. The chrom-
jum-iron ratio is usually about 1.5 to 1. Fines are preferred because
the ore is ground in processing to sodium and potassium chromates or
bichromates.

Sodium bichromate or its derivatives are widely used in the
tanning of leather, as pigments in the paint and dye industries, in the
surface treatment of metals, and as a source of electrolytic chromium
metal,

CANADIAN CONSUMERS OF CHROMITE

Canadian consumption of chromite, mainly in the production
of ferrochrome, was much lower during 1953 than 1952. Canadian pro-
duction of ferrochrome at capacity levels is dependent upon exports
mainly to United States and the United Kingdom. Exports to United
States were high early in 1953 but slackened about mid-year. Export
trade with the United Kingdom declined because of a large inventory of
chromium alloys in that country and because of the desire to conserve
dollars.

Chromite is consumed inCanada by the Electro Metallurgical
Company at Welland, Ontario, where high- and low-carbon chromium
alloys are produced in a modern plant using electric furnaces. Ex-
othermic chromium alloys are produced by Chromium Mining and Smelt-
ing Corporation, Limited, at Sault Ste. Marie, Ontario, in electric
furnaces,

CanadianRefractories Limited produces chrome refractories
for furnace linings in its plant at Kilmar, Quebec.

PRICES

According to E. and M. J. Metal and Mineral Markets of Dec-
ember 31, 1953 the United States prices were as follows:
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Chrome ore - per long ton, dry basis, subJect to penalties if guaran-
tees are not met, f.0.b. cars N. Y., etc.

Rhodesian ,
48 per cent Crp03, 3 to 1 ratio, lump, '
long-~term contracts $44 to $46
48 per cent Crp03, 2.8 to 1 ratio, lump, '
long-term contracts $40 to $42
48 per cent Cr,03, no ratio,
long-term contracts $32 to $34
South African (Transvaal) '
48 per cent Cr;03, no ratio . $33 to $34
44 per cent Cr;03, no ratio $23 to $24
Turkish
48 per cent Crp03, 3 to 1 ratio, nominal : $53 to $54

Pakistan (Baluchistan) '
48 per cent Crp03, 3 to 1 ratio $51 to $52

Ferrochrome ~ per lb, of Cr:
High-carbon (4 to 9 per cent C) 65 to 69 per cent Cr, lump, carloads,
f. 0.b. destination continental U.S. A., 24 3/4cents, low-carbon, 34 1/2.
cents,

Chromium (Chrome metal)
per lb., 97 per cent, spot - $1.23
noon Mmoo uw o contract - $1.18

Electrolytic chromium ~ 99 per cent min. , f. 0. b. NiagaraFalls, N. Y.,
$3 to $4.50 per 1b, depending upon mesh. ‘

TARIFFS
Canadian
Chrome ore - free
Chromium metal ~ in lumps, powder, ingots, blocks, or bars, and

scrap alloy metal containing chromium, whenimported by manufacturers
for use exclusively for alloying purposes in their own factories - free.

Ferrochrome

British preferential « free
Most favoured nation ~ 5 per cent ad valorem
General - 5 per cent ad valorem
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United States
Chrome ore - free

Chromium (chrome metal) - 12 1/2 per cent ad valorem

Chromiumnickel and chromiumvanadium - 12 1 /2 per cent ad valorem

Ferrochrome
3 per cent or more carbon on Cr, content - 5/8 cent per lb.
less than 3 per cent carbon on Cr. content - 12 1/2 per cent ad
valorem

COBALT

Shipments of cobalt from Canadian mines during 1953 in-
creased to 1, 602, 545 pounds from 1,422,000 in 1952. The increase
was chiefly due to a greater output from the Cobalt-Gowganda area of
Ontario.

~ The improved world supply situation made it unnecessary for
the International Materials Conference to recommend the allocation of
cobalt for the first quarter of 1953, and the Manganese-Nickel-Cobalt
Committee of that organization disbanded at the close of the year, fol-
lowing the improvement in the supply of nickel.

Demand for cobalt remained high, mainly owing to its in-
creaseduse in high-temperature and magnet alloys and in cemented car-
bides. The increase in demand caused the world price of the metal to
rise to $2.60 (U.S.) per pound during November, in contrast to the
lower price trend of other metals.

CANADIAN PRODUCTION

Mine production of cobalt in Canada is derived from the fol-
lowing sources:

(a) Cobalt and silver ores* from the Cobalt-Gowganda area
of Ontario.

(b) Nickel-copper ores from the Sudbury district of Ontario
(as a by-product).

(c) Uranium-radium ores of Great Bear Lake, Northwest
Territories (as a by-product); occasional shipments of hand-cobbed
cobalt ores are also made from this source.

* Usually anore or concentrate containing more than 10 per cent cobalt
is classified as a cobalt ore, and under 10 per cent as a silver ore --
depending on purchase tariffs prevailing at the time of shipment.
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Cobalt-Gowganda Area

Cobalt ore shipments fromthisarea were made almostentirely
to Deloro Smelting and Refining Company Limited, Deloro, Ontario,
which acts as agent of the Canadian Government under the premium price
plan. This plan was put into effect on March 30, 1951, for a period of
three years, to stimulate the production of cobalt from these mines.
The price paid by the  Canadian Government for these ores and com-
centrates at the beglmung of 1953, f.0.b, Cobalt, Ontario, was as
follows:

7-7.99% cobalt $1,. 20 per 1b. of contained cobalt

8-8.99% 1" $1.50 " v 1" 1" 1"’
9_9' 99% " $1. 80 non 1] 1" 1]
10% plus 1" $2. OO " 1" " 1" "
Production, Trade, Consumptioﬁ
1953 - 1952
Short Tons
Shipments from Canadian ores (contained cobalt)
In concentrates exported o« o o o o o o o o o o 26
In metals, alloy, oxides, salts « ¢« o ¢ o ¢ o . 775 711
Total o o ¢ o 8 ¢ o ¢ & o o o - 801 711
Exports (contained cobalt)®
‘I\n concentrates
To: Unlted States ® © 0 & 0 06 ¢ 5 o 0o 0 0 @ ' 19 -
As metal, o;cides, salts
TO: Unlted Klngdom o o o --A ® 6 ¢ & o o o @ 458 378
United States s o @0 o 2 0 0 ® o 8 s v @ 377 149
Other countries o o 4. 2 o 5 o o s ¢ o o 16 24
Total o o ¢ ¢ ¢ ¢ ¢ ¢ 2 o ¢ o 851 551
Imports as concentrates (gross Weight)b
From: 'MOI‘OCCO o o ® o ¥ 8 ¢ & & & 2 o o @ 1, 393 3, 391
United States o ¢ o « o o ¢ ¢ o s o = 751 o 4,079
Other countries o+ o ¢ o« ¢ o o ¢ o o 14 2
Total e o o « ® e s s o s s o 2! 158 . 7, 472
Consumption® (contained cobalt) . 121 115

a. Excludes cobalt content of nickel matte shipped to England by Inter-

national Nickel and that of nickel-copper matte shipped by Falconbrldge_

toNorway. In addition to these exports, smallquantities of cobaltalloys
were exported, but statistics are not shown here.

b. A small quantity of cobalt oxide imported from the United Kingdom
is shown under the 1953 figures. None-was imported in 1952.

c. Domestic shipments; metal, oxides, and salts.
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However, as the objective of 600, 000 pounds of recoverable
cobalt was reached during the first quarter of 1953, the price was then

lowered to that prevailing prior to January 1, 1952, i.e.:-

7-7.99% cobalt $1.00 per 1b. of contained cobalt

8-8. 99% 1] $1' 15 1t u " 1] "
9-9, 99% n $1. 30 oo 1 1 H
10-10. 99% " $1.40 tn n " 1 "
11-11. 99% " $1_ 50 non ] ] §]
12% plus 1" $1. 60 HON " n "

This price will remain in effect until March 31, 1954, at
which time the Canadian Government's premium price plan is due to end.

The main cobalt ore shippers during 1953 were Silver-Miller
Mines Limdited, Cobalt Consolidated Mining Corporation Limited, Men-
silvo Mines Limited, and Harrison-Hibbert Mines Limited. Smaller
shipments were made by Cordon Cobalt Mines Limited, Norbert Silver
Mines Limited, and C. Tasse Jr. Some cobalt ores were shipped to
the United States.

Silver ore shipments made during 1953 via the Temiskaming
Testing Laboratories also were mainly to Deloro, which purchased the
cobalt content of these ores for its own account, The main silver ore
shippers during 1953, as far as cobalt content was concerned, were
Silver-Miller Mines Limited, Cobalt Consolidated Mining Corporation
Limited, Siscoe Metals of Ontario Limited, and Castle-Trethewey
Mines Limited.

Certain flotation concentrates containing from 100 to 500
ounces of silver and some copper per ton also contain 2-2 1/2 per cent
cobalt. These concentrates are shipped to the smelter of Noranda Mines
Limited, but the cobalt is not recovered.

Sudbury Area

Cobalt occurs in minor amounts in the nickel-copper ores of
the Sudbury District and is recovered from residues obtained in the re-
fining of nickel.

Recoveryof the cobalt content of nickel matte from The Inter -
national Nickel Company of Canada, Limited was commenced in 1940
by Mond Nickel Company Limited at Clydach in the United Kingdom.
This cobalt has never been included as part of Canadian production in
Canadian Government statistics.

Since 1947, International Nickel has recovered cobalt oxide
from the electrolyte at its nickel refinery at Port Colborne, Ontario.
The cobalt is separated by precipitation and is shipped as an impure
cobalt oxide to Clydach for the production of black and grey .oxides and
an extensive range of cobalt salts,
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Production of electrolytic cobalt metal was commenced in
mid-1952 from the nickel-copper matte exported by Falconbridge Nickel

Mines Limited to its nickel refinery at Kristiansand, Norway. Pro-

duction during 1952 approached capacity level.

Great Bear Lake Area

Concentrates shipped from the Crown-owned mine of Eldorado
Mining and Refining Limited at Port Radium, Great Bear Lake, contain
small amounts of cobalt. A speiss produced from the company's Port
Hope refinery residues contains about 12 per cent cobalt and is sold to
Deloro. ‘

Other Developments

About 300, 000 pounds of cobalt metal will be produced annually
at the refinery of Sherritt Gordon Mines, Limited, which is under con-
struction at Fort Saskatchewan near Edmonton, Alberta, Shipment of
nickel concentrates from the mine at Lynn Lake, Manitoba, to the ref-
inery was scheduled to begin early in January, 1954; first production of
nickel and cobalt is expected about the end of March, 1954.

The property of Western Nickel Mines Limited, seven miles
from Choate, which is 95 miles east of Vancouver, on the Canadian
Pacific-Railway, is being prepared for large-scale mining which is ex-
pected to commence early in 1955, -Concentrates will be shipped to the
Fort Saskatchewanrefinery, where the contained cobalt willbe recovered.

Domestic Refinery Production

The Deloro smelter operated continuously during the year at
almost full capacity of 60 tons of metal or equivalent per month. Smelter
capacity was for the most part engaged in treatment of Moroccan ores
and the World War II stockpile of Canadian concentrates for account of
the United States government. The smelter also handled Canadian
requirements of cobalt metal, oxides, and salts by treatment of the
Cobalt-Gowganda silver ores, Eldorado speiss, and metallic scrap.

Construction and rehabilitation of the smelter of Cobalt Chem-
icals Limited, a few miles south of Cobalt, continued during the year; it
is expected tocommence production during the first quarter of 1954 with
a capacity of 15 tons of raw materials per day. The smelter will be
operated under the management of Quebec  Metallurgical Industries

-Limited, a subsidiary of Ventures Limited and Frobisher Limited.

The ban on the export of cobalt ores and concentrates, dating
from the beginning of 1951, was lifted at the begm.nlng of 1953

WORLD MINE PRODUCTION

The world mine production of cobalt during 1952'amounted to
10, 000 metric tons of contained cobalt, of which the copper ores of the
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Union Minit¢re du Haut Katanga, Belgian Congo, accounted for 6,831
metric tons. The cobalt-nickel-gold-arsenic ores of L.a Société Miniere
de Bou-Azzer et du Graara, French Morocco, was the next largest pro-
ducer with 1,000 metric tons, followed by Canada, Northern Rhodesia,
and the United States.

The United States in 1954 may reach second place as a pro-
ducer if success is attained in solving corrosion problems atthe Garfield,
Utah, and Fredericktown, Missouri, chemical refineries, which will
treat concentrates from the cobalt-copper ores of the Calera Mining
Company at Cobalt, Idaho, and the iron concentrate containing cobalt,
nickel, and copper of the National L.ead Company at Fredericktown,
Missouri, respectively.

CONSUMPTION AND USES

Cobalt metal, which constitutes about 90 per cent of the total
consumption, is marketed in the form of rondelles, granules, shot, and
powder. The remaining ten per cent ismade up of black and grey oxide;
inorganic salts such as the acetate, carbonate, sulphate, etc.; and
organic compounds such as linoleates, naphthenates, and resinates.
These last find extensive use in the paint industry as driers.

The largest single use for cobalt is in the high-temperature
cobalt-base alloys thatare usedin the jet and gas turbine engine industry
and in guided missiles for such parts as nozzle guide vanes and turbine
rotor blades. The metal is an important constituent of permanent-
magnet alloys, cemented carbides, hard-facing rods, and high-speed
steel. A radioisotope, Cobalt 60, is widely used by industry for radio-
graphic examinations, and also forms the basis for the 'Cobalt Bomb/',
which is used in the treatment of cancer.

Cobalt oxide finds its largest use in ground coat {rits to pro-
mote adherence between fired enamel and the metal base to which it is
applied. The inorganic salts are used in electroplating and are added
to animal feeds.

The more important Canadian consumers of cobalt are; Deloro
Smelting and Refining Company Limited; Canadian General Electric
Company, Limited; Nuodex Products of Canada, Limited, Toronto
(driers); Ferro Enamels (Canada), Limited, Oakville, Ont, ; Atlas Steels,
Limited, Welland, Ont.; Dominion Glass Company, Limited, Montreal;
and Canadian Hanson and Van Winkle Company, Limited, Toronto,
{electro-plating).

PRICES

The prices for cobalt ores and concentrates eligible under
the Canadian Government's premium price plan are given above.

The commercial prices of cobaltat the end 0of 1953, according
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to E. and M.J. Metal and Mineral Markets were as follows:

(1) Cobalt metal, $2. 60 per pound in the form of rondelles
or granules in 500- to 600-pound containers, ex docks or store New
York or Niagara Falls, N.Y. In 100-pound containers the price is
$2. 62 per pound, and in less than 100-pound containers, $2. 67 per
pound.

(2) Cobalt metal fines, $2. 60 per pound o'f.cobalt contained
f.0.b. New York or Niagara Falls, N.Y., standard package of 650
pounds.

(3) Cobalt oxide, ceramic grade, 72 1/2 to 73 1/2 per cent
cobalt, $1.96 per pound east, and $1.98 1/2 per pound west of Missis-
sippi. Quotations are for oxide packed in 350-pound containers.

. The prices in.Canada by Deloro Smelting and Refining Com-
pany Limited are comparable to the above prices with due regard to the
premium on the Canadian dollar.

TARIFFS
(a) Canada
ore - free
cobalt oxide
British preferential = - free
Most favoured nation - 10% ad valorem
General - 10% ad valorem
(b) United States
ore and metal _ - free
cobalt linoleate - 5 cents per lb.
cobalt oxide - 5 cents per 1b.
cobalt sulphate - 2 1/2 cents per 1b,
other cobalt compounds
and salts . - 30% ad valorem
COPPER

Production of copper in all forms totalled 253, 252 tons valued
at $150, 953, 742 compared with 258, 038 tons valued at $146, 679, 040 in
1952. Ontario contributed 51 1/2 per cent of the tonnage, practically
all of which came from the copper-nickel ores of the Sudbury area.
Quebec was second with 21 1/2 per cent. Newfoundland, Nova Scotia,
Manitoba, Saskatchewan, and British Columbia also contributed to the
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output. There were 20 principal producing mines located in these pro-
vinces.

The output of refined copper, all of it from the refineries of
The International Nickel Company of Canada, Limited, at Copper CIliff,
Ontario, and of Canadian Copper Refiners Limited at Montreal East,
Quebec, was 236, 966 tons compared with 196, 320 tons in 1952,

Canada stood fifth as a producer of copper, following the
United States, Northern Rhodesia, Chile, and Russia. In 1953, Canada
ranked sixth as a consumer, being led by the United States with 1, 443, 700
tons; the United Kingdom, with 359, 600 tons; Russia, with 334, 500 tons;
West Germany, with 237, 300 tons; and France, with 118, 400 tons.

The allocation control on copper, established in 1951 by the
International Materials Conference, was discontinued February 15, 1953,
World supply and demand for the metal were generally inbalance. Large
stocks of copper were retained by the Government of Chile for sale at a
price in excess of the average world price of about 30 cents a pound.

PRODUCTION

Newfoundland

Buchans Mining Company Limited in central Newfoundland
milled 346, 000 tons of zinc-lead-copper ore from which 11, 800 tons of
copper concentrate containing about 2,900 tons of copper was produced
and shippedto a smelter inthe United States. The Lucky Strike, Oriental,
and Old Buchans deposits continued to be operated but the newer Rother-~
mere mine was the main source of ore supply.

Nova Scotia

Mindamar Metals Corporation Limited. Ore milled from the
company's Stirling mine in Cape Breton Island amounted to 188, 647tons
from which 7, 654 tons of lead-copper concentrates containing 1,903
tons of lead and 821 tons of copper were produced. No. 2 shaft was
deepened to 1, 172 feet and two new levels developed below the 700-foot
horizon. Ore reserves were estimated at 248, 245 tons averaging 6.5
per cent zinc, 1.4 per cent lead, and 0. 7 per cent copper.

Quebec-Abitibi County

Noranda Mines Limited, Operations at the mine and smelter
were suspended on August 22 by a strike®. Production of ore from the
Horne mine was 890, 488 tons, from which 15,395 tons of copper and
132, 045 ounces of gold were produced. The smelter treated 822,016
tons of ores and concentrates, including material from other copper,
gold, and silver mines, that yielded 47, 003 tons of anode copper con-
taining 243, 720 ounces of gold and 1, 584, 940 ounces of silver. The
copper and precious metals were recovered at the electrolytic copper

* This strike was not ended until February, 1954.
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Production, Trade, and Consumption

1953 1952
Short $ Short $
) Tons Tons )
Production, all forms a . .o
Ontario . . o ¢ o » 130, 583 77,.587, 439 125,4343 70,973, 056
Quebec ¢« o ¢ ¢ o o ¢ 54,920 |32, 886,057 68,846 39,297,212
Saskatchewan . . 30, 588 |18, 316, 355 30, 344 }7, 320, 154
British Columbia . . 24,148 |14, 371, 494 20,786 11,828,103
Manitoba « + o = o o 9,411 | 5,635,573| 9,374 | 5,350, 804
Newfoundland « + + 2,814 1, 684, 862 2,959 1, 689, 079
Nova Scotia o « o o « 788 471, 962 383 218; 663
Northwest Territories - - 3 1,969
Total . « « » « » |253,252 [150,953, 742 258, 038 |146, 679, 040
Production, refined P  |235, 786 196, 320
Exports

In ingots, bars,

slabs, etc,

To: United States + + ’74, 655 | 45, 450, 580 52, 630 | 33, 248, 986
United Kingdom -« » 51, 384 | 31, 607, 540] 41, 643 | 24, 258, 670
France « ¢« s s s 2,940 1,917, 674 8, 537 6, 449, 920
Brazil o+ o« s o o » 2,345 1,520,688 2,835 1, 855,978

" Other countries. , 670 443, 439 8,030 5,592, 763
Total + . o o » o |131,994 | 80,939,921 113, 675 | 71, 406, 317

In rods, strips, ’ ’

sheets,and tubing

To: United States « « » 3,100 1, 994, 453} 10,878 7,911,943
Switzerland . . . 2,313 1,477,089 2,492 | 2,019,252
New Zealand « « » 220 230, 816 1, 328 1, 057, 816
Ireland ¢ e o o 134 94, 432 594 388, 475
Denmark « ¢ ¢ « o . 112 73,527 1, 652 1,552, 882
Australia « « o o o 84 60,203 2,857 | 1,999,288
Other.countries. « 892 .936,478 3,026 2,637,191

Total , + o o oo | 6, 855 | 4,866,998 22,827 |17, 566,847

In ore and matte

To: United States « « « | 35,716 |19,286,856] 24,640 | 11,018, 784
NOIrway e o o o o ¢ 9,063 4, 893, 966 8,180 3, 609, 527
West Germany . . 2,926 1,579,959 471 254, 205
Japan . . s .. . | 2,332 | 1,259,037 ., 18 9, 693
United Kingdom. 1,121 605, 667 ,1,7126 495, 055
Other countries’, . - ~ 2 560

Tot#l e o o s o 8 51_, 158 27, 625, 485] 34,437 | 15, 387, 824
Consumption :
Refined "|108, 526 130, 347

8. Production in all forms consists of blister copper made from Can-
adianore plus recoverable copperin concentrates, matte, etc,, exported.
b. Production from Canadian ore, foreign ore, and scrap.
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refinery of Noranda's subsidiary, Canadian Copper Refiners Limited,
Montreal East. Ore reserves at the Horne mine were reported to be
14, 856, 000 tons.

Waite Amulet Mines,; Limited and Amulet Dufault mines del-
ivered to the Waite Amulet mill 372, 780 tons of copper-zinc ore, from
which concentrate containing 15, 332 tons of copper was produced. The
East Waite mine, which was brought into production in 1952, supplied
62 per cent of the mill feed. The mines were closed on October 21,
owing to a strike*. Total ore reserves were estimated at 1, 622,000
tons.

Quemont Mining Corporation, Limited treated 631, 578 tons
of copper-zinc ore, which yielded 52,250 tons of copper concentrate
containing 9, 418 tons of copper. Two new orebodies totalling 416, 000
tons, with higher than average grade copper values, were located during
the year in the lower levels of the mine. QOre reserves were 9, 528, 000
tons averaging 1.47 per cent copper, 2.76 per cent zinc, and 0.16
ounces per ton of gold. The mine was closed on October 2 by a strike¥.

Normetal Mining Corporation Limited treated 290, 849 tons
of ore and produced 28, 067 tons of copper concentrate containing 5, 878
tons of copper. The No. 4 shaft was deepened 668 feet and 3 new levels
established, the deepest being 4, 160 feet below the surface, Orereserves
were 2,416, 100 tons averaging 2, 61 per cent copper and 8. 14 per cent
zinc. The mine was closed by a strike on October 17%,

East Sullivan Mines Limited milled 909, 140 tons of ore, from
which copper concentrates containing 11, 392 tons of copper were pro-
duced. The mine workings were deepened to 2, 800 feet and four new
levels estaplished. Ore reserves were reported to be less than at the
end of 1952, when 4, 330, 000 tons were indicated.

Golden Manitou Mines Limited is essentially a producer of
zinc and lead concentrates, but a small quantity of copper (108 tons in
1953) is recovered from the lead concentrate. No development was
carried out during the year on the copper orebody that occurs about 800
feet north of the zinc-lead production zones.

Southern Quebec

Ascot Metals Corporation Limited suspended operations at
its Moulton Hill mine, near Sherprooke, in July, but continued mining
zinc-lead-copper ore from its Suffield property, nine miles south of
the city. Bulk lead-copper concentrates containing 1, 201 tons of copper
were shipped. Ore reserves at the Suffield were in the neighoourhood
of 460,000 tons, averaging 5. 38 per cent zinc, 0.81 per cent copper,
and 0. 64 per cent lead.

* These strikes were not ended until February, 1954,
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Production from the Weedon mine, 40 miles northeast .of
Sherbrooke, which was resumed in November, 1952, resulted in an out-
put of copper concentrates containing about 1, 425 tons of copper. Zinc
and pyrite concentrates were also produced from ore remaining in the
old workings. ‘

Quebec Copper Corporation Limited, a subsidiary of East
Sullivan Mines Limited, commenced production in a new 700-ton capacity
mill in February 1954, on the old Huntingdon property near Eastman.
A shaft was completed to a depth of 1, 160 feet and 3 levels established.
between a depth of 500 feet and 850 feet., Ore reserves were estimated
at 600, 000 tons averaging 2 per cent copper,

Opemiska Copper Mines (Quebec) Limited completed con-
struction of a 400-ton mill and commenced production of copper con-
centrates in December from its property in Levy township, 25 miles
west of Chibougamau Lake. One new ore zone was discovered during
the year. Indicated ore reserves were 1,054,000 tons avera.glng 4, 82
per cent copper, : :

Ontario.

The International Nickel Company of Canada, Limited. A
record output of 13,095 tons was mined from the company's five under-
ground mines--Creighton, Frood-Stobie, Levack, Garson, and Murray--
and from the Frood open-pit section of the Frood-Stobie mine, all in the
Sudbury area. Eighty per cent of the ore came from underground opera-
tions. Output of refined copper at 117, 174 tons was almost the same as
in 1952,

The major program of ‘expanding -underground operations,
commenced during World War II, was continued, The capacity of the
Creighton concentrator was increased from 10, 000 tons to 12,000 tons
a day. :

At the Copper C11ff smelter a new unit was put into.operation
for treating all the company's copper. concentrate by the oxygen-flash-
smelting process. The smelter gas from this process, rich in sulphur
dioxide, was delivered to the adjacent plant of Canadian Industries Lim-
ited for the production of liquid sulphur dioxide.

Ore reserves at the end of 1953 were 261, 541, 259 tons, con-
taining 7, 795, 326 tons of combined nickel- -copper, Extensgive exploration’
was carried out on the company's properties in the Sudbury area, also
ondeposits at Mystery Lake, Manitoba, and in the Northwest Teri'itories.

Falconbridge Nickel Mines Limited continued the expansion
program of the past several years. Smelter capacity was increased by
the addition of a new blast furnace and other facilities.

Preparations for production were carried out at the East
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Falconbridge mine adjoining the Falconbridge main mine 8 miles north-
east of Sudbury, at the Hardy mine near the town of Levack and at the
Mount Nickel mine, 5 miles north of Sudbury, all of which are expected
to be in production in 1954. Reserves of developed and indicated ore
were 34,571, 100 tons averaging 1.57 per cent nickel and 0. 83 per cent
copper,

Fast Rim Nickel Mines Limited. Late in the year, a new
600-ton concentrator, producing high-grade magnetic concentrate and
copper-nickel flotation concentrate for shipment to the Falconbridge
smelter, was put in operation on this property, located about 5 miles
north of Falconbridge. Prior to milling, the company made daily ship-
ments of ore to Falconbridge.

Other Production in Ontario

Milnet Mines Limited, about 18 miles north of Falconbridge,
made daily shipments of about 500 tons of nickel-copper ore to Falcon-
bridge Nickel Mines Limited.

Nickel Offsets ILimited, about 12 miles northeast of Renack,
constructed a 300-ton mill and commenced production of copper-nickel
concentrates. New Ryan Lake Mines Limited near Matachewan con-
tinued production of copper concentrates in its 150-ton mill.

Manitoba and Saskatchewan

Hudson Bay Mining and Smelting Company, Limited, operates
a copper-zinc mine, copper smelter, and zinc plant at Flin Flon, close
to the Saskatchewan boundary. The orebody lies in both provinces, but
the major production has been from Saskatchewan for a number of years
past.

Of the 1,497,093 tons of ore mined, 1,478,095 tons were
¢concentrated and the remainder smelted directly. At the smelter,
437,062 tons were treated, comprising concentrates from the Flin Flon
and Cuprus concentrators, direct smelting ore, and zinc plant residues.
Blister copper containing 40, 152 tons of copper, plus gold, silver, and
selenium was produced and shipped for electrolytic refining.

At the Cuprus mine (a company subsidiary), 7 1/2 miles
southeast of Flin Flon, 86, 549 tons of copper-zinc ore were mined and
20, 442 tons of copper concentrates averaging 1l per cent copper were
produced and shipped to the Flin Flon smelter,

Hudson Bay's ore reserves, including the properties close to
Flin Flon now under development, were 17, 638, 000 tons averaging 3. 25
per cent copper and 3.9 per cent zinc at the end of 1953,

. Sherritt Gordon Mines Limited. The milling of ore on a pre-
liminary basis was commencedin October in the company's reconstructed
concentrator at Lynn Lake, Manitoba. Mill feed came from the "A"
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orebody while the "EL" orebody was developed for stoping operations.
Copper andnickel concentrates were stored or shippedto custom smelters
pending completion of Sherritt Gordon's chemical-metallurgical plant
at Fort Saskatchewan, Alberta, where it was expected that both refined
nickel and copper would ultimately be produced. The ore reserves at
the Lynn Lake property were estimated at 14, 055,000 tons averaging
0. 618 per cent copper and 1. 223 per cent nickel., The railway from Sher-
ridonto Lynn Lake, 147 miles in length, was completedin November, 1953,

British Columbia

The Granby Consolidated Mining, Smelting and Power Com-
pany, Limited. Operations at the company's Copper Mountain copper-
gold-silver mine, 12 miles south of Princeton, and its concentrator at
Allenby, 8 miles northof the mine, resultedin the treatmentof 1, 810, 378
tons of ore averaging 0.88 per cent copper. Concentrates containing
12,466 tons of salable copper were produced, compared with 12,351
tons in 1952. Ore reserves at the end of the year were 2, 948,000 tons
averaging 0. 93 per cent copper. :

Britannia Mining and Smelting Company Limited during 1953
treated 839, 389 tons of ore from its property onHowe Sound. Emphasis
was placed onthe mining of deposits containing a rélatively high-copper-
low-zinc ratio. Copper concentrates amounting to 28, 355 tons con-
taining 8, 580 tons of copper were produced and there was alsp a small
- copper production from precipitates recovered from mine water, -Con-

siderable exploration was ca.rrled out on the compa.ny 8 extensive prop-
erty. .

Tulsequah Mines Limited, a subsidiary of The Consolidated
Mm1ng and Smelting Company of Canada Limited, operates the Tulsequah
Chief and Big Bull zinc-copper-lead mines in the Atlin district. An
expansion of mill capacity to 500 tons a day made possible the milling
of 173,115 tons of ore, compared with 96,059 tons in 1952. About
2,071 tons of contained copper was produced.

Other Production
Conaolidated Mining and Smelting exported about 2, 800 toﬁs
of copper matte containing 50 per cent copper which it recovered in the
refining of lead at Trail,
EXPLORATION AND DEVELOPMENT
Newfoundland
Investigations ofa number of copper occurrences, principally

by Falconbridge Nickel Mines Limited in the Notre Dame Bay area,
were carried out,
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New Brunswick

Brunswick Mining and Smelting Corporation Limited. Two
massive zinc-lead orebodies estimated to contain about 46 million tons
averaging 5. 25 per cent zinc, 1.84 per cent lead, and 0. 46 per cent
copper were outlined to a depth of 1,000 feet on the company's prop-
erties southwest of Bathurst. Adjoining one of these orebodies, the
Austin Brook, a zone was found containing 3, 630,000 tons with an
average grade of 1.01 per cent copper, Initial developments to bring
the properties into production were carried out.

Southern Quebec

Eastern Metals Corporation Limited sank a 490-foot shaft and
explored a nickel zone and adjacent copper zone on three levels on its
property in Montmagny county. Preliminary estimates of reserves
indicated 500,000 tons averaging 2 per cent copper in the south zone.
An associate company, Eastern Smelting and Refining Company Limited,
was formed in May, 1953, to construct and operate a smelter at Chicou-
timi for the treating of nickel and copper concentrates. The plans
were in a preliminary stage at the end of the year,

Quebec-Chibougamau Area

Campbell Chibougamau Mines Limited sank a four-compart-
ment production shaft to a-depth of 1,230 feet and established seven
levels on property leased from Merrill Island Mining Corporation Lim-
ited and adjoining one of its own properties. The foundations for a
1, 700-ton a day concentrator were poured. Production of concentrates
was expected to commence in May, 1955. Ore reserves, including the
leased property, are estimated at 3, 050, 000 tons averaging 2. 6 per cent
copper and 0. 08 ounces of gold per ton. A contract was negotiated with
the United States Government for the sale of 31, 500 tons of copper over
a two-year period following the commencement of production.

Considerable prospecting activity and exploration of known
copper occurrences took place in the area during 1953,

Quebec-Gaspe Area

Gasp€ Copper Mines Limited, a subsidiary of Noranda Mines
Limited, continued mine development and plant construction at its
property in the central part of the peninsula. The concentrator is
designed to treat 6,500 tons of ore a day, and production of anode cop-
per is expected to commence in March 1955. Ore reserves of 67 million
tons averaging 1.3 per cent copper have been indicated by drilling.

Ontario

Ontario Pyrites Company Limited continued the exploration
and development of its Errington and Vermilion Lake properties 18
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miles west of Sudbury. Reserves of over 10 million tons averaging
1.15 per cent copper, 0.81 per cent lead, and 3.5 per cent zinc have

been 1nd1cated

Manitoba a’nd Saskatchewan

Hudson Bay Mining and Smelfing Company, Limited, continued
- underground development at its Schist Lake copper-zinc mine, 3 1/2
miles south of Flin Flon, and at its North Star copper mine, 12 miles
east of Flin Flon. About 6,600 tons of development ore from these
properties was treated at Flin Flon. Underground exploration was
started at the Birch Lake Copper mine, 9 1/2 miles southwest of Flin
Flon, and at the Coronation property, 13 1/2 miles southwest of Flin
Flon, two new orebodies with an indicated reserve of 545, 000 tons
averaging 5. 37 per cent copper to a depth of 600 feet were outlined by
drilling.

British Columbia

At the property of Granduc Mines Limited about 25 miles
northwest of Stewart in northern British Columbia, being developed
jointly by Granby and Newmont Mining Corporation, an orebody about
900 feet long and 25 feet wide averaging two per cent copper was dis-
closed. Late in the year a second copper orebody was located 500 feet
east and roughly parallel to the first, but with an indicated width of 116
feet, Further exploration was planned in the hope of outlining sufficient
ore to justify the construction of low-cost transportation facilities.

Considerable exploration was carried out in areas containing
copper occurrences, particularly in the northern part of Vancouver

Island. However, no discoveries of importance were reported.

Northwest Territories

Rankin Inlet Nickel Mines Limited in November commenced
sinking a 350-foot shaft on its nickel-copper deposit at Rankin Inlet on
the northwest coast ofHudson Bay, Exploration on two levels was plan-
ned for 1954. Ore reserves indicated by drilling were 435,000 tons
averaging 3. 29 per cent nickel and.0. 91 per cent copper. -

Yukon Ter ritory

Exploration of the Wellgreen property in the Kluane Lake
district by Hudson Bay Exploration and Development Company, Limited
continued both underground from a 1, 200-foot adit and by drilling from
the surface. Ore reserves of 257,000 tons averaging 1.83 per cent
nickel, 1. 14per cent copper, with small amounts of platinum, palladium
and cobalt, were indicated.

USES

About 50 per cent of the world consumption of refined copper
was used in the electrical industry for conductors such as wire, cable,
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etc. A large part of the remainder was consumed in brass, bronze,
and other copper alloys. The use of copper tubing for interior water
supply systems continued to increase,

PRICES AND TARIFFS

The Canadian price of electrolytic copper was 29.5 cents a
pound in January and February. It increased to over 30 cents a pound
in March and April then declined to 29. 5 cents where it remained until
late in December. The last quotation for 1953, on December 31, was
28.18 cents a pound.

In the United States, the price of domestically produced
copper was fixed at 24. 2 cents a pound until late in February. After
the control was lifted, the price of copper increased steadily to over
30 cents a pound in April, It subsequently declined to 29. 4 cents but
rose to 29. 7 cents a pound at the end of the year.

There is no tariff onimports of copper ores or concentrates
into Canada. Copper in bars, rods, wire, and alloys is subject to
varying tariff rates. In the United States the tariff of 2 cents a pound
on the copper content of imports was suspended from February 16,
1953, until June 30, 1954, and subsequently extended to June 30, 1955.

GOLD

Canada's gold production in 1953 was 4, 055, 723 fine ounces
valued at $139, 597,985, a decline of about 9 per cent from the 1952
production of 4, 471, 725 ounces at $153, 246, 016. Output decreased in
every major producing area except Yellowknife in the Northwest Ter-
ritories., This was due to strikes, which from July 11, 1953, to the
end of the year suspended operations at 13 gold producers in Ontario
and Quebec for varying periods of time, and to the closing of 5 mines
in Ontario owing to high costs or depleted ore reserves, There was
very little prospecting for gold, and new development was limited to
properties adjacent to established mines. No new mines were brought
into production.

For many years, gold has been Canada's leading mineral in
value. In 1953 petroleum was in first place, nickel second, copper
third, and gold fourth. In world output, Canada retained second place,
South Africa leading with close to 12 million ounces.

The Government announced in a press release on October 7,
1953, that legislation would be introduced to extend the operation of
the Emergency Gold Mining Assistance Act to the calendar year 1954.
The Act was amended so as to redefine the "rate of assistance! factor



~34-
employed inthe assistance calculations for the year 1953.. The general
effect of this change was that during 1953 the mines received approx-
imately $1 more per production ounce than in the previous year.

OPERATIONS AND DEVELOPMENTS

British Columbia

Five lode gold mines contributed most of the production., In
order of output these were: Bralorne Mines Limited, in the Bridge
River area;Kelowna Mines Hedley Limited in southern British Columbia;
Pioneer Gold Mines of British Columbia Limited in the Bridge River
area; The Cariboo Gold Quartz Mining Company Limited and Island
‘Mountain Mines Company Limited, both at Wells, British Columbia.
The last-named, which has been operating on a salvage basis, was
expected to close during 1953, but was still producing, as the year
ended, '

The Noland Mines Limited underground placer mine at Atlin,
where operations were suspended inthe fall of 1952 owing to highcosts,
was reopened in the spring of 1953, and has been operated on a lease
basis by a small crew. A few small placer mining companies and
individuals contributed to the gold production. :

The Consolidated Mining and Smelting Company of Canada
Limited was the chief base-metal mining company turning out gold as
a by-product,

Saskatchewan

All gold production came as a by-product from the Hudson
Bay Mining and Smelting Company, Limited base-metal deposits at
Flin Flon, Manitoba, which straddle the Manitoba~Saskatchewan
boundary. ' : .

Alberta

A small amount of gold was produced from placer operations,
Manitoba ' ‘
There are only two producing gold mines: San Antonio Gold
Mines Limited, in the Rice Lake district, and Nor-Acme Gold Mines
Limited, at Snow Lake. The Manitoba portion of the Hudson Bay Min-
ing and Smelting Company’s mine at Flin Flon accounted for part of
the production. : '

At San Antonio, underground exploration on the deeper levels
has opened up a vein that shows indications of becoming an important
ore source.” Development work continued at the adjoining and closely
allied operation of Forty-Four Mines Limited, but was hampered by
a shortage of skilled miners, The shaft at Nor-Acme was being deep-
ened during the latter part of the year from 1, 470 ft. to 1, 970 ft,, to
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Production by Provinces

Ontario
Auriferous quartz mines;

Porcupine o« « o« o o &
Kirkland Lake . o o« & »
Larder Lake , o 4+ o+ &
Patricia * e o s 0 v @
Thunder Bay 4 o o o o
Sudoury e s s s s s o
Matachewan « o« o « » »
Algoma « 6 0 8 0 s e
Miscellaneous « e e

Base metal mines
Total
Quebec

Auriferous quartz mines
Base metal mines 0.

Total

British Columpia

Auriferous quartz mines
Base metal mines . e s
Placer mines v s e s o

Total

Northwest Territories

Auriferous quartz mines
Base metal mines . . .

Total
Manitoba

Auriferous quartz mines
Base metal mines PR

Total
Saskatchewan

Auriferous quartz mines
Base metal mines v oe e

Total

.

1953 1952
Fine Qunces

876, 814 1,163, 344
404, 901 417, 382
334, 247 366,046
340,113 321,763
113,713 120,051
41, 265 40, 837
31,173 40, 144
- 179
237 40
2,142,463 2,469, 786
39,974 43,905
2,182,437 2,513, 691
764, 703 771, 795
256, 995 341, 409
1,021, 698 1,113, 204
204, 045 216, 652
49,571 42,235
11, 360 14,172
264,976 273,059
289, 929 247, 338
- 243
289,929 247,581
108, 370 118,214
22,939 23,733
131, 309 141, 947
- 2
88, 327 93, 583
88, 327 93, 585
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1953 1952
Fine Qunces

Yukon

Placer operations . , « ¢ & o » 66, 080 78,519 .
Newfoundland

Base metal mines « + « ¢ o ¢ 7, 654 ’ 8, 595
Alberta

Placer operations . « o« o & » o 65 111

Nova Scotia

Auriferous quartz mines « + . 17 1
Base metal mines .+ ¢« o o o o o 3,231 1,432
Total . . . 3,248 1,433

Total Canada
Auriferous quartz mines .+ . . 3, 509, 527 3,823,788
Base metal mines s s s 8 o o - 468, 691 555,135
Placer operations e s s e o o 77, 505 92, 802
Total , ., |4,055,723 4,471,725
Average value per ounce « + « o & $34.42 - $34.27

establish two new levels at the 1,530-'ft. and 1, 780-ft. horizons,. .

“ Ontario

Production came from 38 gold mines and, as a by-product,
from the base metal mines of the Sudbury area. During 1953, pro-
duction, as compared withthat of the previous year, declinedby approx-
imately 13 per cent, This was partly owing to the closing of Buffalo
Ankerite Gold Mines Limited, Matachewan Consolidated Mines Limited,
Toburn Gold Mines, Limited, Paymaster Consolidated Mines Limited,
and Little Long L.ac Gold Mines Limited, A further cause was the
strikes at Broulan ReefMines Limited, Bonwhit Mines Limited, Hugh-
Pam Porcupine Mines Limited, Preston East Dome Mines, Limited,
Hallnor Mines, Limited, Delnite Mines, Limited, Hollinger Consol-
idated Gold Mines Limited, MclIntyre Porcupine Mines Limited, Con-
iaurum Mines Limited, and Aunor Gold Mines Limited, which suspended
operations at these mines for varying periods of time commencing
July 11, 1953, At the end of 1953, all of these mines were idle except
Hollinger, where the strike was settled on December 28, and Broulan,
Bonwhit, and Hugh-Pam, which were operating at reduced capacity.
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The following mines expanded their milling rates during the
year: MacLeod-Cockshutt Gold Mines, Limited to 1, 400 tons per day;
New Dickenson Mines Limited to 400; and Campbell Red Lake Mines
Limited to 750.

New Mosher Longlac Mines Limited, adjoining MacLeod-
Cockshutt, in the Long Lac area of Ontario, continued shaft sinking.
The shaft was close tothe planned depth of 2, 080 ft. as the year ended.
Lateral development and diamond drilling will be done from a main
level, to be established, to probe for the extension of the MacLeod-
Cockshutt large "F!'' orebody.

Quebec

All of Quebec's 16 producing gold mines are in the western
part of the province, and most of the 10 base metal mines turning out
gold as a by-product are in the same area. About 73 per cent of this
province's gold production came from the gold mines and the rem-
ainder from the base metal mines, chiefly Noranda. Lode gold mining
companies producing in 1953 were, in order of output: Lamaque Gold
Mines Limited, East Malartic Mines Limited, Sigma Mines (Quebec)
Limited, Malartic Gold Fields Limited, Barnat Mines Limited, Beattie-
Duquesne Mines Limited, Canadian Malartic Gold Mines Limited,
Sullivan Consolidated Mines, Limited, Belleterre Quebec Mines
Lirnited, Bevcourt Gold Mines Limited, Elder Mines Limited, O'Brien
Gold Mines, Limited, Stadacona Mines (1944) Limited, Donalda Mines
Limited, New Senator-Rouyn Limited, and Powell Rouyn Gold Mines
Limited.

Developments at the copper-gold prospects in the Chibou-
gamau area are progressing favourably. The chief operations are:
Campbell Chibougamau Mines Limited, Opemiska Copper Mines
(Quebec) Limited, and Chibougamau Explorers Limited.

At Campbell Chibougamau, development work during 1953
has outlined 2, 340, 000 tons of indicated ore to the I, 150-ft. level with
an average gold content of 0.1 ounces, and a copper grade of 3. 65 per
cent. The new 400-ton mill at Opemiska Copper Mines was opened on
December 12, 1953, This company has proven and indicated ore
reserves of over a million tons grading 4.82 per cent copper, plus
gold and silver values. Chibougamau Explorers plans to deepen its
shaft fromthe 600-ft, tothe 1, 200-ft. horizon andto open 5new levels,
Drill-hole estimates indicate 515, 000 tons above the 750-ft. level with
a calculated grade of 0. 76 per cent copper ana 0. 304 ounces of gold
per ton. Mill construction is being considered.

Several companies with very promising gold prospects are
awaiting more favourable conditions before making plans for production.

Nova Scotia

Output of 3, 400 ounces was a by-product of the operations
of Mindamar Metals Corporation Limited, a zinc-lead producer.
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Newfoundland

The entire production was a by-product of the copper-lead-

zinc operations of Buchans Mining Company Limited, in central New-
foundland.

Northwest Territories

The three producing gold mines, in order of importance,
are: Giant Yellowknife Gold Mines Limited, the Con Mine, owned and
operated by The Consolidated Mining and Smelting Company of Canada
Limited, and Consolidated Discovery Yellowknife Mines Limited. The
Giant and the Con are situated on the west side of Yellowknife Bay on
the north shore of Great Slave Lake, Northwest Territories, while
‘Discovery is in the Giaugue Lake area, 65 miles by road north of
Yellowknife town, ‘

The Northwe st Territories was the only major gold-producing
area in Canada where there was an increase in the production of gold
during the year. This increase, of more than 45,000 ounces, was due
mainly to enlargement of milling facilities at Giant, where a milling
rate of 740 tons per day was reached, This capacity will be further
increased as development justifies expansion. It is planned to deepen
"Gt shaft to approximately 1,500 ft. Average grade has increased
from 0. 63 to 0, 77 ounces per ton, owing to the change from shrinkage
to cut-and-fill stoping methods, ' :

At the Con, the milling rate was increased from 352 to 420
tons per day. Considerable ore has been outlined in the Campbell
zone between the 2, 350~ft, and 2, 750-ft. levels.

At Consolidated Discovery, the milling rate was maintained
at 90 tons per day with an average grade of 1. 15 ounces per ton, Ex-
ploration work onthe tenth level resulted inalmost a two-foldincrease
in ore reéserves, and indications are that values and tonnages will
persist at greater depth, Shaft sinking is plannéd for 1954 to 3 levels
below the tenth, ' '

Negus Mines Limited, adjoining the Con Mine, which was
closed in October, 1952, has alarge stockpile of flotation concentrates,
The summer was spent preparing the mill and roastér, and roasting
of concentrates was commenced about mid-September.

At Salmita Consolidated Mines Limited, in the Mackay-
Courageous Lake area, a 75-ft, headframe was erected, footings for
mill equipment were poured, and power units were installed. As the
camp is not equipped for winter operations, it was closed until spring.
Bulldog Yellowknife Gold Mines Limited, in the same area, installed
hoisting equipment and a power plant, No shaft sinking was done here
during 1953, :
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Yukon Territory

There was a slight decline in production from the large-
scale gold dredging operations of The Yukon Consolidated Gold Corp-
oration ILimited., Smaller operations were: Yukon Gold Placers,
Limited, Clear Creek Placers Limited, Kluane Dredging Company,
Yukon Explorations, Limited, and Burwash Mining Company Limited.

IRON ORE

Canada's production (shipments) of iron ore in 1953 —
5,812, 337 tons(l), valued at $44, 102, 944 — increased 23 per cent
over production in 1952, This is the first year in this century that
domestic production has exceeded indicated consumption. Continued
expansion at producing properties, together with new developments,
suggest that domestic production will continue to exceed indicated con-
sumption during the foreseeable future. Canada is the eighth largest
producer of iron ore, following the United States, U.S.S.R., France,
Sweden, United Kingdom, West Germany, and Luxemburg(d), World
production of iron ore during 1952 was approximately 284, 510, 149
tons(3), of which the Canadian share amounted to 1,65 per cent,

At Wabana, Newfoundland, Dominion Wabana Ore Limited's
progress in modernization and expansion was responsible for the
record production of iron ore that took place during 1953, This in-
creased production largely accounted for the very substantial increase
in Canadian production, although there was a small increase in output
from each of the other producing companies.

At the Helen and Victoria mines in the Michipicoten area,
Algoma Ore Properties Limited commenced, near the end of the year,
a four-year program of underground development that will entail the
sinking of a 2,000-foot service shaft and the construction of a con-
tinuous aerial-ropeway haulage system that will be unique in mining
throughout the world, At Steep Rock, the new Hogarth open pit came
into production, the last production came from the Errington open pit
and the Errington underground mine approached the production stage.
In British Columbia, production from the Iron Hill mine of the Argonaut
Mining Co. Ltd., on Vancouver Island, and from the Texada Island
properties of Texada Mines Limited, continued at about the same rate
as in 1952, Shipments of by-product iron by QuebecIron and Titanium
Corporation at Sorel, Quebec, increased three-fold.

(1) All tonnage figures are in long tons of 2, 240 lbs., unless other-
wise stated,

(2) Listed in order of magnitude of production in 1952,

(3) Annual Statistical Report for 1952, American Iron and Steel
Institute,
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In the field of iron ore development, 1953 was again an ex-
ceedingly active year. InLabrador-New Quebec, all grading was com-
pleted on the 360-mile railway which will connect Sept Iles to Knob
Lake, and the track was laid to Mile 330 at Menihek. Ruth Lake No. 3
deposit in Labrador was partly readied for mining operations, which
will commence in 1954, At Marmora, in southeastern Ontario, strip-
ping continued at a very rapid rate and construction of a concentrator
and a pelletizing plant at Marmora and ofterminal facilities and a dock
near Picton on Lake Ontario was commenced. In the Steep Rock area,
Caland Ore Company, Limited, announced its intentions of developing
"CU orebody, with underground production scheduled to commence in
1960. The International Nickel Company of Canada Limited announced
plans for the construction of a plant to produce one million tons of
high-grade, by-product iron ore from low-grade pyrrhotite. Noranda
Mines Limited also announced plans to construct at Port Davidson,
Ontario, a plant that will turn out by~product iron sinter. '

The outlook for 1954 with respect both to iron ore output
from producing mines and exploration activity by producing and non-
producing companies is excellent. In contrast to the period 1925-1938,
‘when no iron ore was produced, the production of iron ore is rapidly
becoming one of Canada's major mineral industries,

Iron Ore Production (Shipments) in Canada
By Properties#
(Long Tons)

1953 1952 1951

Steep Rock (direct-shipping ore) ., 1,301,377 1,274,666 1,325,889
Wabana (direct-shipping ore) , , , 2,399,821 1, 477,153 1,540,176
Helen a.n'deictoria (sinter) , ., ., . 1,166,832 1,145,830 1,211,234
Quinsam Lake (magnetic’

concentrates) . o+ 553, 591 551, 812 101, 371
Texada Island (magnetic '

concentrvates) « o 333,077 209,016 -

% Shipznent figures based on company data,

Most of Ontarlo s. output of iron ore was exported to the
Un1ted States, where it is in demand because of its high grade and
good furnace qualities. In turn, most of the ore used in Ontarjo blast
furnaces is imported fromthe United States, Most of British Columbia's
output of magnetite concentrates was exported to Japan, there being
no market for it in Canada. Wabana iron ore supplied the iron and
steel plant at Sydney, Nova Scotia, and the remainder was exported
to the United Kingdom and to West Germany.

Ore imported from Brazil and Liberia in 1953 was used as
open-~hearth lump ore at various plants. '
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Production, Trade, and Consumption

1953 1952
Long Tons $ Long Tons $
Production (shipments 5,812,337 44, 102,944} 4, 707, 008|33,744,311

Imports
From: United States 3, 579, 29525, 705,847 3, 666,729]24,196,991
Brazil 114, 458} 2,116,129 142,665} 2,306,293
Liberia 27,293 371,734 1,005 15, 581
United Kingdom 10 586
Total 3,721,046)28, 193,710 3, 810,409126,519,451
Exports
To: United States 1, 843,542 114,126,702| 1,795,113] 11,395,824
UnitedKingdom |1, 076,124 | 6,541,794 629,468} 3,680,527
Japan 855,398 | 7,041,088 709,206} 5,546,177
West Germany 528,485 | 3,133,407 301,033} 1,710,944
Total 4,303,549 |30,842,99]] 3,434,820] 22,333,472
Indicated consumption?® |5, 222,015 5,082,597

Domestic production as a
percentage of indicated
consumption 111.1 92.6

a. Indicated Consumption = Production (shipments) +imports - exports.

PRODUCING MINES

Newfoundland

Dominion Wabana Ore Limited. Production of iron ore
(hematite) from Wabana Mines, Bell Island, Conception Bay, amounted
to 2, 403, 405 tons during 1953, This included 2, 286, 665 tons from all
underground mines and 116, 740 tons from contract mining onthe surf-
ace. Dominion Wabana hopes to increase its daily output to 10, 000
tons during the early part of 1954, Shipments of ore during 1953
amounted to an all-time record of 2, 399, 821 tons conipared with
1,477,153 tons during 1952. The destination of 1953 shipments was;
United Kingdom, 1,138,963 tons; Sydney, N.S., 759, 338 tons; and
Germany, 501, 520 tons.

Quebec

Quebec Iron and Titanium Corporation. Production of
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ilmenite ore during 1953 at the Allard Lake operations, according to
the company, was 158, 211 short tons, Shipments of ilmenite ore to
the company's experimental smelting operation at Sorel were 125, 234
short tons, of which the average content was approximately 35 per cent
titanium dioxide (TiOp) and 40 per cent iron. Ilmenite ore treated at
Sorel totalled 332, 349 short tons, Output of by-product iron amounted
to 107, 463 short tons and shipments were 95,707 short tons, Pro-
duction of by-product iron ingots, iron in the form of pigs, and steel
ingots, during 1952 amounted to 7,224, 5,275, and 23, 386 shorttons,
respectively.

Ontario

Algoma Ore Properties, Limited. The company's pro-
duction comes from the Helen and Victoria underground mines in the
Michipicoten area. During 1953, shipments of sinter from the sinter-
ing plant at Jamestowntotalled 1, 166, 832 tons compared with 1, 145, 830
tons in 1952, Of this amount, 391, 381 tons were shipped by rail to
Algoma Steel Corporation at Sault