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Preface

This volume contains reviews of the metals and minerals produced in
Canada on a commercial scale during 1955, as well as a few others, which,
while not produced in Canada, are nevertheless important to industry.

Statistics are final, and, except as noted, are from the Dominion
Bureau of Statistics. Market quotations are mainly from standard marketing
reports published in London, 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 an officer of the Geological
Survey of Canada.

The thanks of the Branch are due to all those who contributed data,
and especially to those mining operators and others connected with the industry
whose co-operation throughout has been invaluable.

John Convey,
Director,
Mines Branch.







INTRODUCTION

DEVELOPMENTS IN THE CANADIAN MINERAL INDUSTRY IN 1955

Canada's mineral industry in 1955 achieved the largest annual
advances in volume and value of output ever recorded. The index of physical
volume of output (based on average for 1935-39 equal to 100) stood at 242.0
at the end of 1955 compared to 209.7 for 1954, and value of production rose
from $1,488,382,091 to $1,795,310,796.

Major growth factors in the industry were the continued expansion
in actual and potential production of crude petroleum, a great increase in
the output of iron ore, large-scale developments in the uranium industry,
and the extension of base-metal production facilities, particularly of nickel,
copper, and zinc. Industrial minerals shared notably in the headway, more
than one half of the main minerals of the group achieving records in volume
oufput.

Metal production reached a record billion dollars for the value of
$1,007,839,501, twenty-six per cent above the 1954 value. Mineral fuels
increased 17 per cent in value to $414,318,015, and industrial minerals
11 per cent to $373,153,280. Crude petroleum ranked first at $305, 640,036,
copper second at $239,756,455, and nickel third at $215,866,007. The only
principal metals and minerals with decreased tonnage were lead (7 per cent
decrease), silver (10 per cent), and coal (less than one per cent).

The big three among the provinces in terms of value of mineral
output were Ontario at $583,954,682, Quebec at $357,010,045, and Alberta
at $325,974,326. Nova Scotia, Yukon, and Northwest Territories showed
small decreases, compared to 1954.

Exports of metals and minerals and their products, valued at
$1,431,000,000, accounted, in value, for about 33.4 per cent of the total
Canadian exports in 1955, the gain over 1954 being $276,000,000.

The mineral industry, exclusive of smelting and refining, employed
about 105,000 persons in 1955, with salaries and wages of approximately
$384,000,000. It is significant that although approximately the same number
of persons were employed in 1952, the physical volume index rose from 174.7
in that year to 242.0 in 1955, indicating a large increase in productivity.

Crude Petroleum and Natural Gas

Production of crude petroleum at the end of 1955 was at the rate of
about 435,000 barrels a day with a potential production at about 650,000
barrels a day. Alberta, which supplied more than 87 per cent of the total,
increased its output 29 per cent above that of 1954. Saskatchewan and
Manitoba showed increases of 109 and 93 per cent, respectively.
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Over $400,000,000 was spent on exploration and development of
crude petroleum and natural gas in western Canada in 19 55, with the emphasis
on oil field development drilling. The main development of the year was
expansion of the Pembina oil field in Alberta; at the end of 1954 it was producing
6,500 barrels daily and by the end of 1955 this had increased to 97,000 barrels
daily. In natural gas, the main development concerned the increasingly
important problem of market outlets for the growing reserves. The Federal
Power Commission of the United States gave approval for importation of
natural gas from Canada's Westcoast Transmission Company Limited whose
source of gas is the Peace River section of British Columbia and Alberta,
This company planned to construct a 650-mile pipe line from the gas fields to
Sumas, British Columbia, on the international boundary. Problems connected
with marketing western gas in central Canada, however, were unresolved at
year's end. In order to help in getting the 2,327-mile gas line project of
Trans-Canada Pipe Lines Limited under way, a proposal was put forward during
the year that the Federal and Ontario governments jointly finance the 675-mile
section through northern Ontario.

Proved reserves of crude petroleum in Canada at the end of 1955
amounted to 2,756,619,000 barrels. Reserves of natural gas were estimated
at more than 20 trillion cubic feet and were rising at an annual rate of 2
trillion cubic feet.

The Metals

The main developments were in uranium and base metals, with
exploration and development at a high level in the Blind River area of
northern Ontario, the Chibougamau area in western Quebec, and the Bathurst-
Newcastle area in New Brunswick.

For base metals, the year was outstanding. Nickel and zinc output
reached all-time records, and copper output, after nine consecutive annual
increases, was less than one per cent below the record of 1940. This high
level of activity was due to increased world demand and higher prices, and,
especially in the case of nickel, also to the results of long-range expansion
programs. Production of lead was about 7 per cent less than in 1954. The
price of copper moved from 28.9 cents a pound at the beginning of 1955 to
43.0 cents at the end of the year, nickel increased from 61.4 cents to 63.0
cents, zinc from 11.5 to 13.0, and lead from 14.25 to 15.50.

Nickel production came mainly from the mines of The International
Nickel Company of Canada Limited and Falconbridge Nickel Mines Limited
in the Sudbury area, Ontario, with new production from the Lynn Lake mine
of Sherritt Gordon Mines Limited in north-central Manitoba. Two smaller
producers in the Sudbury area sold nickel concentrates to Falconbridge. This
company is preparing four new mines for production, one of which is expected
to start operations in 1956.

Copper production was derived from ores of eight provinces, namely,
Ontario, Quebec, Saskatchewan, British Columbia, Manitoba, Newfoundland,
Nova Scotia, and New Brunswick, in order of production. Twenty-four
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companies accounted for the output, with those in Ontario and Quebec
contributing 76 per cent of the total. In Quebec, Gaspe Copper Mines Limited,
a large producer, commenced operations during the year, and several other
producers increased mill capacity.

Exploration or development of copper properties was at a high level
in several provinces. One of the most active areas was Chibougamau, Quebec,
where three relatively new mines were in production and other properties were
nearing production. This area shows promise of becoming one of the largest
sources of copper production in Canada,

In the Bathurst-Newcastle area of New Brunswick, promising new
lead-zinc properties were under development toward large-scale production,
and establishment of a large metallurgical-chemical industry based on these
resources was planned.

Iron ore output rose 121 per cent in 1955 over 1954, chiefly owing
to the large-scale operations of Iron Ore Company of Canada in New Quebec-
Labrador, although gains were also made by other operators in Quebec,
Newfoundland, Ontario and British Columbia. The leading Canadian producers
were: Iron Ore Company of Canada in New Quebec-Labrador; Dominion Wabana
Ore Limited in Newfoundland; and Steep Rock Iron Mines Limited and Algoma
Ore Properties Limited in Ontario. Bethlehem Steel Company brought its
open-pit mine at Marmora, Ontario, into operation during the year, producing
about 196,000 long tons of pelletized magnetite concentrates. Capacity is
500,000 tons a year.

Construction of the first unit of International Nickel Company's
ammonia-leaching plant at Copper Cliff, Ontario, which will treat nickel-
bearing pyrrhotite concentrate, was nearing completion at the end of 1955.
Production of by-product iron ore from this operation will reach 1,000,000
tons a year following the completion of all units.

Development of an iron ore deposit under Falls Bay, Steep Rock
Lake, Ontario, by Caland Ore Company was underway. Dredging operations
are expected to be completed about 1960 and production of ore will likely
start shortly after. Output is expected to be about 3,000,000 tons a year.

Production of uranium in 1955, valued at $26,000,000, came from six
properties in the Beaverlodge area of northern Saskatchewan, a mine at Port
Radium on Great Bear Lake in Northwest Territories, and one in the new
Blind River camp in Ontario, north of Lake Huron. Two of these properties
entered production in 1955 -- Gunnar Mines Limited in the Beaverfodge area
and Pronto Uranium Mines Limited in the Blind River area.

Among other metals produced in 1955 were two new ones for Canada,
namely, the pentoxides of niobium and tantalum. Production came from
Boreal Rare Metals Limited at Cap~de-da-Madeleine, Quebec. Other tantalum
properties in Northwest Territories, British Columbia, Ontario and Quebec
were under intensive exploration during the year, with several at the pilot-
plant stage of testing for recovery of marketable concentrates.




Coal

Coal was produced in Canada in 1955 in Nova Scotia, Alberta,
Saskatchewan, British Columbia, Yukon, and New Brunswick, in that order of
output. Production at 14,818,880 tons was only slightly below that of 1954,
thus arresting the steady decline since the record output of 1950 at 19,139,112
tons. The largest decrease occurred in Alberta where utilization of fuel oil
and natural gas has been making inroads on the markets for coal.

Industrial Minerals

Owing to the great growth of the construction and chemical industries
in Canada, output of industrial minerals has steadily increased in recent years,
and in 1955 sixteen of the twenty-five major industrial minerals produced in
Canada achieved all-time records in volume output. Overall value of production,
at $373,153,280, was $37,646,960 higher than in 1954, the main gains being in
asbestos, cement and gypsum.,

The principal developments during the year concerned asbestos,
sulphur, salt, and cement, all of which made production records.

Most of the increase in asbestos output camé from four new mills in
the Eastern Townships of Quebec; these mills began production in 1954, During
1955, the large-scale expansion and modernization program continued. One of
the major projects underway was the draining of Black Lake by Lake Asbestos
of Quebec Limited in preparation for mining an orebody under the lake. A mill
was being constructed at the site with a capacity of 5,000 tons daily. At the
Matheson mine of Canadian Johns-Manville Company Limited, in northern
Ontario, shaft sinking was commenced to develop an underground orebody to
supplement production from its open pit. Output from Cassiar Asbestos
Corporation's deposit in northern British Columbia nearly doubled in 1955 as a
result of mill expansion and construction of an aerial tramway.

The higher output of sulphur in 1955 can be attributed mainly to the
first full year's operation of Noranda's plant at Port Robinson, Ontario,
where pyrites from base-metal flotation operations were processed into
sulphur, sulphur dioxide, and iron sinter. Noranda Mines Limited, Noranda,
Quebec, is the largest producer of pyrites but there are five other producers
in Quebec, one in British Columbia, and one in Newfoundland. In 1955,
Noranda commenced construction of another plant, in the Blind River area of
northern Ontario, similar to the one at Port Robinson, which will convert
by-product pyrites into sulphuric acid for use in the leaching processes at
uranium mines in the area. ‘

Elemental sulphur is produced from sour natural gas in Canada at two
plants in Alberta; two others were under construction in 1955. The sulphur, in
the form of hydrogen sulphide, must be removed from natural gas to prepare
the gas for consumption. Output of elemental sulphur from this source will
increase greatly in the near future as natural gas begins to flow in large
amounts to new markets.
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A major development in the salt industry in 1955 was the commence~
ment of operations at Canada's second rock-salt mine, at Ojibway, near
Windsor, Ontario. The first, at Malagash, Nova Scotia, has been in operation
for many years. Resulting from the new production of rock salt, total exports
of salt rose from only 1,199 tons in 1954 to 146,472 tons in 1955. Itis
expected that imports of coarse salt will decrease substantially as the new
domestic source is utilized by consumers.

The cement industry continued to make notable headway, with
production in 1955 at 25,168,464 barrels, a gain of 2 ,730,987 barrels over
1954. Completion of present and planned construction programs will bring
total annual capacity to 34,000,000 barrels, twice the Canadian output in 1950.

Canada recorded its first important production of lithia in 1955, source
of the output being Quebec Lithium Corporation's property near Val d'Or in
western Quebec.
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Mineral Production of Canada, 1954 and 1955

Metallics
Antimony ..
Bismuth ...... veo

Cadmium ...,.....
Cerium.....,.

Columbium ,,,.
Cobalt.....
Copper ...
Gold ...
Indium ....0.....
Ironore .........
Iron ingots......
Lead............
Magnesium &

coesascseee

calcium .........
Manganese ore ....

Mercury ........
Molybdenite
Mo0S2) eevvnne..

Nickel..vevvueunn.

Platinum group
metals .........
Platinum ...,....
Pitchblende, etc. .
Selenium ..

Silver vveevennenas

Tantalum
(Ta205)

Titanium ore.....
Tungsten (WO3). ..

ZinC .....
Total Metallics ...

Non-~-metallics

Arsenious oxide ...
Actinolite vve00s...

Asbestos ..
Barite

Bituminous sands ..
Diatomite ¢vvvevenn
Feldspar..........
Fluorspar..csses.. 8t

1954 1955
Quantity $ Quantity $

1b 1,302,333 349,249 2 ,021,726 563,345
1b 258,675 572,183 265,896 572,362
b 1,086,780 1,847,526 1,919,081 3,262,439
1b - - 988
1b 90 2,294 42 1,032
Ib 2,252,965 5,912,997 3,318,637 8,563,700
st 302,732 175,712,693 325,994 239,756,455
0oz 4,366,440 148,764,611 4,541,962 156,788,528
0oz 477 1,278 104,774 232,598
1t 6,572,855 49,666,507 14,538,551 110,435,850
st 90,562 2,910,663 115,955 4,831,845
st 218,495 58,250,831 202,763 58,314,500
- 4,101,642 - 6,585,409
1b - - 75 250
st 376 457,912 695 823,954
st 161,279 180,173,392 174,928 215,866,007
oz 189,350 7,956,087 214,252 8,321,633
0z 154,356 12,950,469 170,494 14,747,732
- 26,467,574 - 26,031,604
1b 323,529 1,617,645 427,109 3,203,319
oz 31,117,949 25,907,870 27,984,204 24,676,472
1b w7 2,696 390 9,760
1b 8,171 14,300 9,014 15,774
1b - - 275 378
1t 149 263,359 220 408,030
st 1,541 9,462 1,464 10,634
st 1,085 5,795,781 971 5,508,437
st 376,491 90,207,285 433,357 118,306,466
799,916,306 1,007,839,501
1b 1,180,350 48,333 1,571,787 69,159

st - - - -
st 924,116 86,409,212 1,063,802 96,191,317
st 221,472 2,003,796 253,736 2,277,166

st - - - -
ton 4 192 16 352
st 16,096 301,049 18,152 355,879
118,969 2,987,026 128,114 2,708,437
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1954 1955
Quantity $ Quantity $
Graphite ........ 81 2,463 254,534 - -
Grinding
pebbles .cecv.e. 8t - - - -
Grindston€.seces. 8t - - 10 1,500
Gypsum ..ee.s... st 3,950,422 7,094,671 4,667,901 8,037,153
Iron oxides ¢..... 8t 5,798 183,507 7,702 162,512
Lithia (Li20O)..... st 9 6,300 57 61,752
Magnesitic dolo-
mite & brucite .. - 4,394,280 - 2,151,820
MiCA.veeseaosas. 8L 853 85,139 820 77,541
Mineral water ... gal 284,078 148,057 306,683 160,510
Nepheline
syenite ....e0.. 81 123,669 1,770,528 146,068 2,099,512
Peat moss....... 8% 99,272 3,018,622 117,579 3,485,287
Perlite ..ceeesee 8t - - - -
Phosphate ceceos. 81 - - - -
Quartz .......... st 1,716,151 1,574,893 1,869,913 2,039,575
Saltessecaassesse 81 969,887 8,340,163 1,244,761 10,122,299
Silica brick...... M 3,578 465,157 4,763 602,625
Sodium carbonate. s t - - - -
Sodium sulphate .. st 158,417 2,385,573 178,888 2,799,715
Soapsione & talc.. s t 28,143 335,353 27,160 338,967
Sulphur (pyrite
& smelter) ..... st 532,406 4,875,969 628,443 5,984,953
Titanium dioxide . s t 88,408 3,841,270 117,042 5,192,810
Volcanic dust .... st - - - -
Total non-
metallics....... 130,523,624 144,920,841
Structural Materials
Clay products .... - 32,360,098 - 35,259,770
Cement .......e.. bbl 22,437,477 59,035,644 25,168,464 65,650,025
TAME ceevoeesese 8t 1,214,839 14,742,149 1,331,118 15,810,904
Sand & gravel .... st 110,961,034 58,987,671 127,524,474 67,775,053
Stone ........... 8t 32,767,925 39,857,134 30,512,920 43,736,687
Total ceveececases 204,982,696 228,232,439
Total industrial
mineralS ....... 335,506,320 373,153,280
Fuels
COal vvveeenesess 81 14,913,679 96,600,266 14,818,880 93,579,471
Natural gas . M cu. ft 120,735,214 12,482,109 150,772,312 15,098,508
Crude
petroleum ...... bbl 96,080,345 243,877,030 129,440,247 305,640,036
Peat coeeceeeesas ton 6 60 - -
Total fuels ...... 352,959,465 414,318,015

Grand total ...... 1,488,382,091

1,795,310,796
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ALUMINUM
By H.A. Graves

Each year since 1952, the Canadian aluminum industry has established
a new production record. During 1955, output of The Aluminum Company of
Canada Ltd. (Alcan), at present Canada's only producer, amounted to 613, 000
short tons, an increase of approximately 9 per cent over 1954 and 12 per cent
over 1953,

This output was achieved in spite of a power interruption at Kitimat,
British Columbia, early in the year and a power shortage during the last quarter
in the Saguenay district, Quebec, resulting from severe drought during the
summer of 1955. The effects of this drought will curtail production in Quebec
aluminum smelters until mid-April 1956, resulting in a probable loss for 1956
of 65,000 tons. Despite the cut-back, aluminum output in 1956 is expected to
reach another all-time high, owing to new facilities nearing completion.

Even with increased production of aluminum, demand continues to be
much greater than supply. Alcan has stepped up its plans for greater output
at the Isle Maligne smelter in Quebec and at Kitimat in British Columbia. In
addition, a new company, Canadian British Aluminum Company Limited, was
formed in 1955 and has announced plans for the building of a $130, 000, 000
primary aluminum-producing plant at Baie Comeau, Quebec, with an ultimate
annual capacity of 160, 000 tons to be reached by 1965. The present rated
capacities and estimated future capacities for these two companies under the
current expansion program, are given below:

1955 1956 1957 1958
The Aluminum Company
of Canada Ltd.
Arvida, Quebec ............ 362,000 362, 000 362,000 362, 000
Isle Maligne, Que. ......... 93,000 115,000 115,000 115,000
Shawinigan Falls, Que. ..... 68, 000 68, 000 68,000 68,000
Beauharnois, Que. ......... 37,000 37,000 37,000 37,000
Kitimat, B.C.............. 90, 000 150,000 210, 000 270,000
Canadian British
Aluminum Co. Ltd.
Baie Comeau, Que. ......... - - 40,000 _ 40,000

Totalg ...........covvvnnnn, 650, 000 732,000 832,000 892, 000




1959 1960 1965
The Aluminum Company
of Canada Ltd. .
Arvida, Quebec ......... .o e 362,000 362,000 362,000
Isle Maligne, QuUe. ......cccoveveenn 115,000 115,000 115, 000
Shawinigan Falls, Que. ............ 68,000 68, 000 68, 000
Beauharnois, Que. ......ccc0veevnn 37,000 37,000 37,000
Kitimat, B.C. +..vceecrnennrcnenns 330,000 330,000 330,000
Canadian British
Aluminum Co. Ltd.
Baje Comeau, Que. .......... erane 80,000 120, 000 160,000
Total8 .....c.cvievrvenenecncnenes 992,000 1, 032, 000 1,072,000
Aluminum - Production, Trade, and Consumption
1955 1954
Short Tons $ Short Tons $
Production-Ingot 612,543 560,886
Imports
" Bauxite and alumina,
for refining
British Guiana ....... 1,831,011 8,180,032 2,140,641 10,684,762
French Africa ....... 461,956 2,514,433 417,003 2,458,979
Surinam ............ 450,664 2,422,029 282,730 2,735,430
Jamaica ............ 127,231 7,067,169 55,933 3,053,543
Japan ......ccee000. 21,141 1,285,226 565 27,853
United States ........ 91 4,251 51,156 1,054,455
France ............. - - 2,911 12,812
Trinidad ............ - - 4,480 36,432
Total .....o0cveeunns 2,892,094 21,473,140 2,955,419 20,064,266
Cryolite
Denmark ........... 2,204 468,270 4,409 803,620
West Germany ....... 1,103 260, 000 - -
United States ........ 96 24,317 45 11,220
Total .....ccoanvuunes 3,403 752,587 4,454 814,840
Aluminum products
Semi-mfg. .......... 3,042,866 2,261,117
Fully-mfg. .......... 16,926,626 13,423,094
Total ....covvvvensens 19,969,492 15,684,211
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1955 1954
Short Tons $ Short Tons $
Exports
Primary forms
United Kingdom ..... 259,112 99,040,796 211,140 75,256,214
United States ....... 193,648 76,129,245 198,480 70,772,233
Others ............ 57,871 24,023,735 58,874 23,433,776
Total ............. 510,631 199,193,776 468,494 169, 462, 223
Semi~Fabricated
United States ....... 6,028 3,992,310 6,021 3,077,244
Others ............ 6,878 3,622,723 11,426 5,963,924
Total ............. 12,906 7,615,033 17,447 9,041, 168
Manufactured
United States ....... 1,281,127 1,349,747
Colombia .......... 138, 149 213,138
Others ............ 336,173 559,286
Total ............. 1,755,449 2,122,171
Scrap
United States ....... 10,014 3,006,013 6,904 1,602,957
West Germany ...... 2,527 958,532 5,546 1,740,246
Others ............ 581 197,942 1,473 545,724
Total ............. 13,122 4,162,487 13,923 3,888,927
Consumption of
aluminum ingot ...... 91,522 78,155

In conjunction with the expansion program, are plans for increasing
the mining of bauxite ore. The present alumina-producing capacity of Alumina
Jamaica Limited, is to be more than doubled. The proposed increase will
raise the capacity of the Jamaican works from 230, 000 tons to 543, 000 tons by
mid-1957.

Increasing demand for aluminum products has stimulated a substantial
expansion in fabricating plant capacity. It is reported that a new company,
Pacific Coast Aluminum Limited, is setting up a $500, 000 aluminum-extrusion
plant in the vicinity of Vancouver, British Columbia. Production is scheduled
to begin in May 1956. Reynolds International Incorporated has acquired a
sheet and foil plant at Cap-de-la-Madeleine in Quebec, and is planning
expansion.

Consumption of aluminum in the United States is increasing much more
rapidly than smelting capacity. Although there was a record production of more
than 1,500, 000 tons, the supply of metal was scarce during the year as a result
of the continued rise in demand for aluminum products. The situation was
partly relieved by the Government's action in diverting to industry substantial
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amounts of aluminum from its stockpile. If the amounts to be deferred during
the first half of 1956 are included, the Government will than have made avail-
able for civilian use a total of 450, 000 tons of aluminum since the first quarter
of 1954. The rated capacity of the four American aluminum-producing
companies as of January 1, 1956, was 1,609,200 tons. New plants and expan-
sion of existing ones are expected to add more than 500, 000 tons to the annual
primary aluminum capacity.

In the United States, there was renewed interest during 1955 in the
study of methods for extracting alumina from high-alumina clay deposits found
in Pennsylvania and in the Pacific Northwest.

Consumption and Exports

Canadian consumption of ingot aluminum is less than 100, 000 short
tons annually. The per capita consumption in Canada rose from 1.5 pounds in
1947 to 10.1 pounds in 1954. The rate was 19.1 pounds for the United States,
11.9 pounds for Switzerland, and 11.8 pounds for the United Kingdom in 1954.

Most of the surplus is exported under Government purchase contracts
to the United Kingdom and the United States. The United Kingdom received 49.1
per cent of all exports in 1955 and the United States took 39.3 per cent. In the
previous year, the ratios were respectively 45.0 per cent and 42.3 per cent.
Canada continued in 1955 as the major foreign source of supply for the United
States.

Uses

The uses of aluminum are based on low density, high electrical and
thermal conductivity, malleability, reflectivity, high strength, casting charac-
teristics, or various combinations of these properties. During 1855, the use of
aluminum ranked first in building materials, second in transportation appli-
cations, and third in household appliances.

Aluminum is being used as a successful substitute for many other
materials, for example:

Aluminum
Product Competes With
Electrical conductors copper
Foil _ paper, plastics, rock wool,
lead and tin.
Castings magnesium, zinc, steel, iron,
plastics, copper, bronze and

wood.

67462-2—2




-192 -

Aluminum
Product Competes With
Utensils cast iron, stainless steel, common
steel, copper, glass and earthen-
ware.
Architectural steel, stainless steel, wood,

plastics, brick, masonry, copper,
bronze, asphalt, asbestos, plaster.

The inroads of aluminum into the whole field of electrical engineering
is remarkable. The use of aluminum for cable making will increase so long as
the price of copper remains at its present high level.

The automobile industry is accelerating its consumption of aluminum,
with one of the latest models using 197 pounds per car, including gold-anodized
aluminum grills. In contrast, the average use of aluminum ten years ago was
10 pounds per car.

The low cost of aluminum has all but eliminated tin and lead foils from
the packaging market.

Prices

The Canadian price of aluminum ingot was 19.75 cents per pound at
the beginning of the year. At the end of July, the price of ingot in Canada was
raised to 21 cents a pound where it remained till the end of the year.

The price of aluminum ingot in the United States was raised from 22.2
to 23.2 cents per pound on January 7, 1955, and again in July to 24.4 cents.

ANTIMONY
By R.E. Neelands

The Consolidated Mining and Smelting Company of Canada Limited
(Cominco) produced metallic antimony from 1939 to 1944 at its lead-zinc
smelter and refineries at Trail, British Columbia. Since 1944, the output has
been in the form of a lead alloy containing from 1 to 35 per cent antimony;
normally it contains 25 per cent antimony and 75 per cent lead. The production
of 783 tons of contained antimony in 1955 compares with 515 tons in 1954 and the
all-time high of 834 tons in 1945.

The principal source of the antimony produced at Trail is the silver-
lead-zinc ore of Cominco's Sullivan mine at Kimberley, British Columbia.
Lead concentrate from the Sullivan, together with concentrates containing small
amounts of antimony from a number of other mines, are treated at the Trail
smelter, the lead bullion produced containing about one per cent antimony,
most of which is recovered as antimonial lead in the course of making

(Cont'd on page 14)
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Antimony - Production, Trade and Consumption

1955 1954
Short Tons $ Short Tons $

Production

Antimony content of

antimonial lead ........... 783 515

Antimony in dore slag ..... 228 136

Total ....ovvvriennnenanns 1,011 563,345 651 349,249
Imports

Antimony metal

United Kingdom .......... 340 212,543 585 296,071
Belgium ..........ccc0... 123 58,781 245 108,975
China......covviveuvnenes 53 19,630 - -
Czechoslovakia ........... 32 12,350 29 10,263
Netherlands .............. 132 52,959 59 27,718
West Germany ............ * M 21 8,689
Other countries ........... - - 83 - 89,006
Total ...cocvvirasnrannens 680 356,340 1,022 490,782
Antimony oxides

United Kingdom ........... 65 28,950 81 37,595
United States ............. 45 25,074 22 12,123
West Germany ........e0.. 32 13,907 11 5,394
Belgium ............cc... 1 516 1 511
Total ...ovverernrcnnnnnns 143 68,447 115 55,623
Antimony salts

United States ............. 18 18,627 11 12,175
West Germany ............ : 1 1,024 - -
United Kingdom ........... *k 61 1 1,063
Total .....cvveveninnnnnns 19 19,712 12 13,238
Exports

Antimony content of

antimonial lead ........... 787 349
Consumption in production of:

Antimonial lead ........... 495 467

Typemetal ............... 56 59

Babbitt .............0.... 121 129

Solder .........c0nvvuennn 25 11

Cablealloys .............. 2 169

Antimony oxide ........... 1 1
Batteries................. 3 5

Otheruses ...........cu.s 91 69

Total ......co00vevveanns 794 910
Consumption of antimonial
lead alloy (antimony content)

25% antimonial lead ....... 128 418

Other grades ............. 592 482

Total .....covvvvennennnns 720 900

* 220 pounds ** 112 pounds

67462-2—21
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electrolytically refined lead. In the smelting process, slags and flue dust con-
taining a high percentage of antimony are accumulated and, as the Trail plant is
not equipped to treat them, are sold to foreign smelters.

Based on figures for 1954, the principal producing countries on a mine
basis are China (8, 800 tons of contained antimony), Bolivia (5,751), Mexico
(4,610) and Algeria (2,595). The United States, the principal consumer, used
about 10,130 tons of primary metal in 1955 compared with 12, 180 tons in 1954.
World demand and supply were in balance but the price per pound in the United
States increased from 31.97 cents to 36.47 cents.

Occurrences and Development

A number of occurrences or deposits of the principal antimony mineral
stibnite (SbyS;) have been explored and partly developed in Canada but results
generally have not been encouraging. The better-known occurrences are:
Mortons Harbour mine, New World Island, Notre Dame Bay, Newfoundland;
West Gore deposits, Hants county, Nova Scotia; Lake George property, Prince
William parish, York county, New Brunswick; South Ham deposit, Wolfe county,
Quebec; Gray Rock property, Truax Creek, Bridge River district, Stuart Lake
mine, Fort St. James area, and Caroline property, West Kootenay district,
British Columbia; Highet Creek deposit, Mayo district, and Wheaton River
deposits, near Whitehorse, Yukon.

The 1954 Annual Report of the Minister of Mines for British Columbia
contains a report on the Gray Rock property, based on an examination made in
1954 by a member of his staff.

No active development on any Canadian antimony deposit has been
reported for several years.

Uses and Consumption

The metal is used chiefly to impart hardness and mechanical strength
to lead. Electric storage batteries for cars and trucks absorb large amounts
of antimonial lead with an antimony content ranging from 4 to 12 per cent.
Antimony is algo an important constituent in lead cable covering; it is alloyed
with tin in the manufacture of Babbitt metal and with lead and tin for solders,
collapsible tubes, and type metal.

Transistors and rectifiers made of an aluminum-antimony alloy are
used in the electronics field. Sulphides of antimony are used as pigments in
paint and rubber manufacture. Antimony oxide is employed for the flame-
proofing of paints, plastics, and textiles.

Prices

The United States price of antimony, 99.50 per cent, boxed, at New
York, was 31.970 cents per pound from January until the middle of August,
when it increased to 36.470 cents, remaining at this level for the balance of the
year.
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The average value of contained antimony produced in Canada in 1955
was estimated by the Dominion Bureau of Statistics to have been 27.23 cents a
pound.

The price quoted in the latter part of the year for antimonial lead (25
per cent antimony), f.0.b. Toronto, was 14.8 cents a pound.

BISMUTH
By R.E. Neelands

About 60 per cent of Canada's production in 1955 was refined bismuth
produced by The Consolidated Mining and Smelting Company of Canada Limited
(Cominco) at Trail, British Columbia. The remainder was semi-refined metal
(about 98 per cent Bi) produced by Molybdenite Corporation of Canada Limited
at La Corne, 23 miles northwest of Val d'Or, Quebec.

Bismuth - Production, Trade and Consumption

1955 1954
Pounds $ Pounds $
Production*
British Columbia .........cocvvetnn 160,767 361,726 225,351 507,040
Quebec .......cheeiiiiieieeiiannn 105,129 210,636 33,324 65,143
Total ..vvvervecenssosacncnsnnsons 265,896 572,362 258,675 572,183
Exports of metal...........cco0vvenn 56,142 134,513
Imports
Bismuth, residues
and concentrates
PO vvvieereosnaasassnacnannsans 5,908 11,888 - -
Bismuth salts
United Kingdom ........cco0eeenns 17,244 17,899
United States .......cceevvveeneenn 4,555 13,237
TOtal cvvvereironcnorasssannasnnea 21,799 31,136
Consumption of bismuth metal
by industries
Medicinals & pharamaceuticals ..... 22,000 20,000
White metal foundries ............. 36,000 36,000
Miscellaneous ......coeeeeeenceese 14,000 18,000
Total accounted for................ 72,000 74,000

* Refined metal from Canadian ores plus
bismuth content of bullion exported.




-~ 16 ~

Domestic Sources

British Columbia

Bismuth produced at Trail originates for the most part in the lead-
zinc-gilver ores produced at Cominco's Sullivan mine at Kimberley but some
comes from other company mines and from custom ores and manufacturers'
residues. The sources of the company's bismuth output are not separately
reported.

Lead bullion produced at the Trail lead smelter contains about 0.05 per
cent bismuth. The residue resulting from the electrolytic refining of the bullion
is treated for the recovery of contained precious metals, bismuth, and antimony .
The refined bismuth has a purity exceeding 99.99 per cent.

Quebec

At the La Corne mine, mill capacity was increased from 400 to 540
tons a day. This mine is operated primarily for the molybdenum content of the
ore. The flotation process produces a concentrate containing 7 per cent
bismuth, which is separated by leaching to form bismuth oxychloride. This is
smelted in electric arc furnaces to produce crude metal with a bismuth content
of 98 per cent or over. In 1955, 99,670 pounds of ingots were produced.

North Sullivan Contact Mines Limited, a company associated with
Molybdenite Corporation, gave serious consideration to reopening of the Indian
molybdenum mine about 20 miles west of La Corne in Preissac township. The
ore is reported to be of a similar character and grade to that at the L.a Corne
mine.

World Production

The annual world production of bismuth is about 4 million pounds, the
leading producing countries being Mexico, Peru, and South Korea.

Uses and Consumption

Bismuth, in amounts up to 50 per cent, is used with tin, lead, and
cadmium to make various low-melting-point alloys that find application in
fire-protection devices, electrical fuses, and solders. Because bismuth
expands on solidification and imparts this property to alloys it is used in
making type-metal.

Permanent magnets of a very high energy potential are made from
finely pulverized manganese-bismuth mixtures.

In the field of atomic energy, considerable research has been directed
into the possible use of low-melting-point bismuth alloys having low neutron-
capture qualities as coolants in atomic piles.
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Bismuth salts have a fairly wide application in the preparation of
pharmaceutical and cosmetic products; kaolin-base preparations have, to some
extent, replaced bismuth compounds for pharmaceutical purposes in recent
years.

In the United States, consumption by principal uses in 1952 and 1953
was as follows: (Ref: U.S. Minerals Year Book - 1953)

1953 1952

Per cent Per cent

Pounds of total Pounds of total
Pharmaceuticals 414,200 27 406,800 23
Solders 221,000 14 145,900 8
Fuse alloys 191,200 12 261,700 15
Other alloys 613,800 39 865,800 49
Rectifier coatings 47,500 3 25,500 1
Other uses 80,300 5 69,300 4
’ 1,568,000 100 1,775,000 100

Prices

E & M J Metal and Mineral Markets quoted the price of bismuth in ton
lots or larger as $2.25 a pound in New York throughout the year. The crude
bismuth metal produced by the Molybdenite Corporation of Canada Limited had
an estimated value of $1.80 a pound.

CADMIUM
By R.E. Neelands

Refined cadmium is produced in Canada by The Consolidated Mining
and Smelting Company of Canada Limited (Cominco) at Trail, British Columbia,
and Hudson Bay Mining and Smelting Company Limited at Flin Flon, Manitoba.
A small amount of cadmium is produced from zinc concentrates which are
exported to foreign smelters, but this is not all reported. In 1955, the
estimated over-all production was 1,919,081 pounds compared with 1,086,780
pounds in 1954.

The metal is a minor constituent of many zinc ores and is recovered
as a by-product at various zinc plants throughout the world either by fractional
distillation or by leaching and electrolysis. In the electrolytic zinc refining
process used at Trail and Flin Flon the cadmium is accumulated in precipitates
resulting from the purification of zinc electrolyte solution and it is recovered
from the precipitates by leaching and electrolysis. About 70 per cent of the
cadmium in zinc concentrates is recoverable and metal of a purity of not less
than 99.95 per cent is produced in the form of balls, sticks and slabs.
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Domestic Sources

British Columbia

The principal source of cadmium is the silver-lead-zinc ore of
Cominco's Sullivan mine at Kimberley. The ore is milled near Kimberley to
produce zinc and lead concentrates, which are shipped to Trail. Other sources
included the company's Bluebell mine on Kootenay Lake, its H.B. mine near
Salmo, and its Tulsequah mines on the northwest coast, also the Jersey zinc-
lead mine of Canadian Exploration Limited near Salmo and Silver Standard
Mines Limited near Hazelton. A numbar of small or medium-sized producers
exported zinc concentrates containing cadmium to zinc plants in Idaho and
Montana. Zinc concentrates produced at the Sullivan average 0.14 per cent
cadmium but those from some other mines range up to 0.8 per cent.

Yukon

United Keno Hill Mines Limited in the Mayo district was the only
important producer. It shipped zinc concentrates containing about 305,800
pounds of recoverable cadmium to the Trail smelter.

Manitoba and Saskatchewan

Hudson Bay Mining and Smelting Company's refined cadmium pro-
duction came from its Flin Flon copper-zinc mine on the provincial boundary
and from several small mines operated by the company in the Flin Flon area.

Eastern Canada

Zinc concentrates exported by 11 mines in Quebec and 3 mines in
other provinces contained an average of about 0.2 per cent cadmium; the
largest producer, Barvue Mines Limited, Barraute, Quebec, shipped concen-
trates averaging 0.325 per cent. No payment is received for the cadmium
contained in these concentrates, nor is the amount recovered reported.

Uses

Cadmium is used chiefly as an electro-deposited protective coating for
iron and steel products and, to a lesser extent, for copper-base alloys. Where
cost is not a prime significance, cadmium is preferred to zinc as a coating
because it can be deposited more uniformly in the recesses of intricately
shaped parts; it has a slightly higher resistance to atmospheric corrosion; and
it has a higher rate of deposition per unit of electric power.

Cadmium-plated articles include a wide range of parts and accessories
used in the construction of aircraft, automobiles, military equipment, and
household appliances.

The second largest use is for bearing alloys used in internal com-
bustion engines specially designed for high speeds and temperatures. There
are two types of these alloys: the cadmium-nickel alloy composed of about
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Cadmium - Production, Trade and Consumption

1955 1954
Pounds $ Pounds $
Production, all forms
British Columbia ........ 1,515,582 2,576,490 679,331 1,154,863
YUKOD ..vvvvrervannnanns 211,808 360,674 252,853 429,850
Saskatchewan
and Manitoba ............ 191,691 325,875 154,596 262,813
4] ;1 AR 1,919,081 3,262,439 1,086,780 1,847,526
Production, refined(d) .. 1,714,965 1,058,624
Exports
United States ............ 819,570 1,200,034 164,657 234,147
United Kingdom . ......... 608,725 902, 035 565,438 913,334
Netherlands ............. 78,400 102,468 44,800 58,333
West Germany ........... 33,600 40,830 - -
Belgium ................ 22,042 30,105 - -
Other countries .......... - - 1,496 2,541
Total . .cvviiinnnenneanss 1,562,337 2,275,472 776,391 1,208,365
Consumption by
industries
Automotive ......... ... 61,011 39,856
Electrical .......ccvvenne 89,364 111,346
Hardware .......cceo0ees 12,902 11,553
Solders ........coevenvnns 4,957 2,641
Miscellaneous ........... 52,652 32,290
Total «vvvvveveronnnnnnas 220,886 197,686
Refinery production(z)
by principal countries
United States ............ 9,753,699 9,415,710
Canada ......ceenennenns 1,919,081 1,086,780
France .......ceeeeeeese. 396,835 312,700
THaly oovvevnenenanaonnns 442,022 457,675
NOIWAY . ovvevoeernoceses 255,496 178,429
United Kingdom .......... 337,546 288,036
Tasmania ......cceceve.e 511,502 515,344

(1) Includes some metal from foreign ores.
(2) American Bureau of Metal Statistics.

98 .5 per cent cadmium and 1.2 per cent nickel and the cadmium-silver-copper
alloy containing 98.3 per cent or more cadmium, 0.7 per cent silver, and 0.6

per cent copper.
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Cadmium is also used in making low-melting-point solders and fusible
alloys of the cadmium-tin-lead-bismuth type for automatic sprinkler systems,
fire-detection apparatus, and valve seats for high-pressure gas containers.
The addition of about one per cent of cadmium considerably strengthens copper
wire without seriously reducing its conductivity. In the field of atomic energy,
the metal is used for shielding purposes and in devices for reactor control.

Nickel-cadmium storage batteries have a longer life period than the
standard lead-acid battery and are relatively much smaller but more expensive.
The use of this type of battery is increasing, particularly for military appli-
cations and low-temperature conditions.

Cadmium sulphide and cadmium sulphoselenide are used where bright,
high-quality, yellow and red colours, respectively, are required for paints,
inks, ceramic glazes, paper, rubber, and glass. Cadmium oxide, cadmium
hydrage, and cadmium chloride are used in electroplating solutions. Cadmium
bromide and iodide are used to make photographic films, also in photo-engrav-
ing and photo-lithography. Cadmium stearate goes into the making of vinyl
plastics.

Prices

The New York price of cadmium in commercial sticks was $1.70 a
pound throughout 1955,

The average Canadian price in 1955 estimated by the Dominion Bureau |
of Statistics was $1.70 a pound.

CHROMITE

By W. Keith Buck

Canada has no known deposits of commercial-grade chromite ores.
During World War II some chromite was produced in the area between Quebec
City and Sherbrooke in the Eastern Townships of Quebec but no shipments have
been made from this source since 1949. The Bird River deposits in the Lac du
Bonnet district in southeastern Manitoba are large but low in grade.

Canadian consumption of chromite, which is. mainly used in the pro-
duction of ferrochrome, has continued to decline, the 1955 consumption of
49,270 tons being about 75 per cent of that in 1954. Canadian production of
ferrochrome at capacity levels is dependent upon exports, mainly to the United
States and United Kingdom. The establishment of production in England and
South Africa and the proximity of Scandinavian ferrochrome in the sterling
area have cut down the export market.
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Chromite - Trade and Consumption

1955 1954
Short Tons $ Short Tons $

Imports, chromite

Philippines ............. 14,986 197,505 8,960 117,325

(0]} 1+ Y 14,165 308,534 - -

Union of South Africa.... 9,805 112,597 20,883 267,347

Rhodesia and Nyasaland . 7,849 179,254 6,111 120,772

United States ........... 5,029 172,257 1,563 66,540

Russia ................. 110 1,375 - -

Total ....cvvvvevnnnnnne 51,854 971,522 317,517 571,984
Exports, ferrochrome

United States ........... 11,695 2,070,342 14,768 2,632,941

United Kingdom ......... 453 92,019 245 47,643

Belgium ............... 157 38,015 245 50,994

Other countries ......... 49 14,778 46 9,602

Total ......covveevnnns 12,354 2,215,154 15,304 2,741,180
Consumption of chromite 49,270 65,141

Chromite is consumed in Canada by Electro Metallurgical Company
(Division of Union Carbide Canada Limited) at Welland, Ontario, where high-
and low-carbon chromium alloys are produced in a modern plant using electric
furnaces. Exothermic chromium alloys are produced by Chromium Mining and
Smelting Corporation, Limited, at Sault Ste. Marie, Ontario, in electric
furnaces.

Canadian Refractories Limited produces chrome refractories for
furnace linings in its plant at Marelan, about 50 miles west of Montreal.

World Production

In 1954, the estimated world production of chromite amounted to
3,500,000 short tons.

The Union of South Africa with its large reserves of medium-grade ore
in the Transvaal was the largest producer. Much of the Union's output is of
chemical grade, of which it is the only producer. The second largest producer
was Turkey, where most of the production is a very high (52% chromic oxide,
Cry03) metallurgical-grade ore. Russia was the third largest producer and
Southern Rhodesia the fourth. Southern Rhodesia competes with Turkey as a
major source of metallurgical-grade ore. The Philippines, with very large
reserves of ore of metallurgical and refractory grades, occupied fifth position
in world production.
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In the Americas, the United States was the leading producer, followed
by Cuba. Cuba's output comprises both refractory and metallurgical grades.
The United States production is not for current consumption, but for stockpile
purposes at high-incentive prices.

Consumption and Uses

World consumption of chromium is about three and one-half times the
combined consumption of nickel, tungsten, molybdenum, and cobalt, with the
United States consuming about one-third of the total.

Approximately 55 per cent of all chromite consumed is metallurgical
grade, 30 per cent is refractory grade, and 15 per cent chemical grade.

Metallurgical-grade Chromite

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

Ferrochrome is mainly consumed as low-carbon or high-carbon ferro-
chrome, both of which contain from 67 to 71 per cent chromium. ILow-carbon
ferrochrome is used in stainless and in heat-resistant steels because of its low
carbon content. These steels are widely used in the 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 resistance. In cast-iron, chromium increases
hardness, strength, and resistance to corrosion.

Chromium metal is used in the production of high-temperature,
corrosion-resistant alloys as well 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 chromium 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 exchangers, boiler superheaters, and superchargers.

Chromium plating is extensively used to produce brilliant, non-
tarnishing, and durable finishes. Many articles such as dies, gauges, and
punches are plated with a thicker layer to improve wearing qualities.

Refractory-grade Chromite

For the manufacture of refractories, specifications call for a 57 per
cent minimum of combined chromic oxide and alumina with as little iron and
silica as possible, usually around 10 and 5 per cent, respectively. 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 suitable 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 where contact with acid or basic fluxes is
involved. Hence it is common practice to use chromite bricks near the slag
line 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 making ramming mixtures for furnace bottoms.

Chemical-grade Chromite

For chemical consumption, specifications are not as rigid as in the
metallurgical and refractory grades. Standard chemical ores contain 44 per
cent CroO3, and iron is not a problem within reasonable limits. The ore should
not contain more than 15 per cent alumina (AlpOg), 20 per cent FeO, and 3 per
cent SiOg; the sulphur must be low. The chromium-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.

Prices

According to E & M J Metal and Mineral Markets of December 29,
1955, United States prices were as follows:

Chrome Ore; per long ton, dry basis, subject to penalties if guarantees are not
met, f.o.b. cars N.Y., etc.

Rhodesian
48% Cr0g, 3 to 1 ratio, lumps $45 to $46
48% Crg03, 2.8 to 1 ratio $42 to $43
48% Cr203, no ratio $33 to $35

all long-term contracts

South African (Transvaal)

48% Cry0g, no ratio $31 to $32
44% Cry0g, no ratio $23.50 to $24.50
Turkish

48% CrgOg, 3 to 1 ratio, lump and concentrates - $52 to $53
46% Crg0g, 3 to 1 ratio, lump and concentrates - $49.50 to $51

Pakistan (Baluchistan)
48% CrgOg, 3 to 1 ratio $49 to $50
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Ferrochrome per 1b of Cr.
High carbon (4-9% c), 65 to 69% Cr, lumps, carloads,
f.o.b. destination continental United States - 26 1/4¢
Low carbon, Simplex No. 1, 0.01c - 32 3/4¢.

Chromium metal
per 1b. 97% grade, 0.5% c, - $1.25
per 1b. 97% grade, 9-11c, - $1.34
Electrolytic chromium, commercial grade, 99% min. , f.0.b.
Niagara Falls, N.Y, - $1.25 per 1b.

Tariffs
Canadian
Chrome ore - free
Chromium metal - in lumps, powder, ingots, blocks, or bars, and
scrap alloy metal containing chromium, when

imported by manufacturers for use exclusively for
alloying purposes in their own factories - free.

Ferrochrome
British preferential - free
Most favoured nation - 5% ad valorem
General -~ 5% ad valorem

United States
Chrome ore - free
Chromium metal - 12 1/2% ad valorem
Chromium nickel and chromium vanadium - 12 1/2% ad valorem

Ferrochrome
3% or more carbon on Cr. content - 5/8¢ per 1b
less than 3% carbon on Cr. content - 12 1/2% ad valorem

COBALT

By R.E. Neelands

Cobalt production, as represented by shipments of metal, oxides, and
matte, derived from ores of Canadian origin increased to 3, 318,637 pounds
from 2,252,965 pounds in 1954. The value increased by 45 per cent to an all
time high of $8,563,700. Exports of cobalt oxides to the United Kingdom were
about double those of 1954. In June, the production of refined cobalt was com-
menced by Sherritt Gordon Mines Limited in its nickel refinery at Fort
Saskatchewan, Alberta.



- 25 ~

Cobalt - Production, Trade and Consumption

1955 1954
Pounds $ Pounds $

Shipments(l) from

Canadian ores (contained
cobalt)

In metals, alloys,

oxides & salts ............ 3,318,637 8,563,700 2,252,965 5,912,997
Exports

Concentrates

Contained cobalt® ... ..... - - 3,300 5,693
Cobalt Metal

United States ............. 1,383,088 3,178,553 1,139,039 3,778,413
Total ......oivvivennnnnns 1,383,088 3,178,553 1,139,039 3,778,413
Cobalt alloys(3) -
France ........cci0envuss 10,450 48,246 3,700 16,736
United States ............. 1,753 5,697 4 41
Other countries ........... 154 2,155 1,222 5,525
Total .......coiiivnnannes 12,357 56,098 4,926 22,302
Cobalt oxides & salts(3)

United Kingdom ........... 1,617,445 2,864,130 816,365 1,425,254
United States ............. 20,525 25,732 10,000 11,000
HongKong ............... 2,312 4,522 - -
Other countries ........... - - 9,840 18,394
Total ........coviiinnnnns 1,640,282 2,894,384 836,205 1,454,648
Imports(3)

Cobalt concentrates

United States ............. 37,600 10,386 10,300 1,195
Norway ......oo0000vvuene 200 512 100 126
Total ..........cevvuenn. 37,800 10,898 10,400 1,321
Oxides

United States ............. 8,000 20,490 2,675 7,195
United Kingdom ........... - - 4,260 7,200
Total .........0vvivuiuenns 8,000 20,490 6,935 14,395
Consumption(4)

(Contained cobalt) ...... 287,806 160,342

(1) Excludes cobalt content of nickel matte shipped to England by International
Nickel Company but includes the cobalt content of Falconbridge's shipments
of nickel copper matte to Norway.

(2) Refers to cobalt content of ores & concentrates from Cobalt district only.

(3) Refers to gross weight (not cobalt content).

(4) Producer's domestic shipments of black oxide, metal and sulphate.
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Consumption of cobalt in Canada recovered to a great extent from the
large decrease that took place in 1954.

Production

Cobalt - Gowganda Area, Ontario

Cobalt ore shipments through the agency of the Temiskaming Testing
Laboratories, Cobalt, amounted to 1, 293,500 pounds of contained cobalt
compared with 1,254,425 pounds in 1954. These shipments were all made to
Deloro Smelting and Refining Company Limited, Deloro, Ontario.

The principal shippers of cobalt ore were Silver Miller Mines Limited
and Cobalt Consolidated Mining Corporation Limited; smaller amounts were
also shipped by Nipissing-O'Brien Mines Limited and Silver Crater Mines
Limited. These mines are all in the Cobalt district.

Cobalt ore shipments were sold under a price support plan
administered by the Canadian Department of Defence Production on behalf of an
agency of the United States government. The prices paid for cobalt ores to
companies which participated in the plan were as follows, f.o.b., Cobalt,
Ontario:

Per 1b

% Cobalt Contained Cobalt
$

7T - 7.99 1.00

8 -~ 8.99 1.15

9 = 9.99 1.30

10 - 10.99 ' 1.40

11 - 11.99 1.50

12 plus 1.60

Silver ore shipments through the Temiskaming Testing Laboratories
to the Deloro smelter contained 135,938 pounds of cobalt compared with
172,110 pounds in 1954. The cobalt content was purchased by Deloro for its
own account and partly used to meet domestic consumption. Low- to medium-
grade silver concentrates containing copper and cobalt values were shipped to
the smelter of Noranda Mines Limited, Noranda, Quebec. The cobalt contained
in these shipments was not recovered.

At mines in the Cobalt area emphasis was placed on the exploration for
and development of silver ore rather than cobalt ore since the outlook for a
continuation of the price support plan for the purchase of cobalt ores after 1956
was not encouraging.

Sudbury Area, Ontario

Cobalt occurs in minor amounts in nickel-copper ores of the Sudbury
area and is recovered as cobalt oxide or electrolytic cobalt from residues
obtained in the refining of nickel.



- 27 -

The International Nickel Company of Canada Limited recovers 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
the Mond Nickel Company Limited plant at Clydach, Wales, for the production
of black and grey oxides and an extensive range of cobalt salts. In October
1954, International Nickel began the first production in Canada of a high-purity
electrolytic cobalt at its Port Colborne refinery. Recovery of the cobalt content
of nickel matte produced by International Nickel began in 1940 at Clydach, but
this cobalt has never been included as Canadian production in Canadian
Government Statistics.

Falconbridge Nickel Mines Limited produces electrolytic cobalt from
nickel-copper matte exported to its nickel refinery at Kristiansand, Norway.

Manitoba

Sherritt Gordon Mines Limited operated its copper-nickel mines at
Lynn Lake at capacity. The ores have a low cobalt content and the production
of refined cobalt was commenced as a by-product in June 1955 at the company's
nickel refinery at Fort Saskatchewan, Alberta. About 14,150 pounds of cobalt
valued at $28, 300 were produced in the balance of the year,

Northwest Territories

Uranium concentrate shipped from the Crown-owned mine of Eldorado
Mining and Refining Limited at Port Radium, Great Bear Lake, contains a
small amount of cobalt. In the treatment of this material at the company's
refinery at Port Hope, Ontario, a high-cobalt speiss was produced and shipped
to the Deloro smelter, Early in 1955, owing to a change in the refining process
at Port Hope, the production of cobalt speiss was discontinued.

Domestic Refinery Production

Deloro Smelting and Refining Company operated at its output capacity
of 60 to 65 tons a day, treating for the most part stockpiled Canadian cobalt
concentrates for United States government account, The smelting of Moroccan
ores and Eldorado speiss was discontinued during the year. Products of the
smelter include cobalt metal, grey and black cobalt oxide, and amorphous
cobalt sulphate.

The International Nickel Company operated the electrolytic cobalt unit
of its Port Colborne refinery to produce high-purity cobalt used mainly for
high-temperature alloys and permanent magnets. Considerable research was
devoted to a new range of nickel-cobalt alloys having special magnetostrictive
charactaristics.

Eastern Smelting and Refining Company Limited announced its
intention to construct a nickel-copper smelter and refinery at Chicoutimi,
Quebec, in which cobalt and platinum-group metals would also be produced.
The tentative completion date of this plant was given as July 1957. '

67462-2—3
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The smelter of Cobalt Chemicals Limited, 5 miles south of Cobalt,
remained inactive during the year but plans were initiated to install a 2-ton
pilot plant within the smelter in order to test all phases of the leaching and acid
purification process for the recovery of cobalt, silver, nickel, and copper.

World Mines Production

World Mines Production of Cobalt, 1952 to 1955 (pounds)y*

United States(?) 1,363,251 1,258,924 1,996,488 2,609,000
Canada(b) 1,421,923 1,602,545 2,252,965 3,318,637
Northern Rhodesia®) 1,037,120 1,032,640 940,800 1,510,000
Belgian Congo (©) 15,059,623 18,249,769 18,979,401 18,836,808
French Morocco (€) 2,200,191 1,327,169 1,622,586 1,671,087

* Source: American Bureau of Metal Statistics.

(a) Cobalt content of ore

(b) Cobalt contained in metals, alloys, oxides, salts, and ores
exported

(c) Cobalt content of alloys

In 1955, United States production was 31 per cent greater than in
1954,

Uses and Consumption

About 90 per cent of the total consumption of cobalt is in the form of
metal, marketed as rondelles, granules, shot, and powder. The remaining
10 per cent comprises black and grey oxide; inorganic salts such as the acetate,
carbonate, sulphate, etc.; and organic compounds such as linoleates,
naphthenates, and resinates.

The most important use for cobalt is in high-temperature cobalt-base
alioys used for such parts as nozzle guide vanes and turbine rotor blades in the
jet and gas-turbine engine industry and in guided missiles. The metal is also
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 radiographic examinations, and also in the 'Cobalt Bomb' for the
treatment of cancer.

The largest use for cobalt oxide is for making ground-coat frit to
promote adherence of fired enamel to the metal base to which it is applied. It
is also used in ceramics and glass manufacture.

Cobalt organic salis are used as driers in paint, varnish, enamel,
ink, etc. and the use of inorganic salts such as cobalt sulphate are increasing
in animal feed nutrition especially in mountainous areas where the salt is
sprayed by aircraft.
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The more important Canadian consumers of cobalt are: Deloro
Smelting and Refining Company Limited, Deloro, Ontario; Canadian General
Electric Company Limited and Nuodex Products of Canada, Limited (driers),
both of Toronto, Ontario; Ferro Enamels (Canada), Limited, Qakville, Ontario;
Atlas Steels, Limited, Welland, Ontario; Dominion Glass Company, Limited,
Montreal, P.Q.; and Canadian Hanson and Van Winkle Company, Limited
(electroplating equipment), Toronto, Ontario.

Prices

The commercial prices of cobalt throughout 1955, according to
E & M J Metal and Mineral Markets, remained at the 1963 level.

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.

Cobalt metal fines, $2.60 per pound of cobalt contained
f.o.b. New York or Niagara Falls, N.Y., standard
package of 650 pounds.

Cobalt oxide, ceramic grade 72 1/2 to 73 1/2 per cent
cobalt, $1.96 per pound east of Mississippi and $1.98
1/2 per pound west. Quotations are for oxide packed in
350~pound containers.

The Northern Miner, Toronto, at the end of 1955 quoted the following
prices:

Metal (97 per cent cobalt) $2.55 per pound

Oxide (70-71 per cent cobalt) $1.92 » v

Sulphate (35-36 per cent cobalt) $1.10 " "
Tariffs

Canada

Ore - free; cobalt metal: British preferential - free, most favoured
nation - 15% ad valorem, general - 25% ad valorem; cobalt oxide: British
preferential - free, most favoured nation - 10% ad valorem, general - 10% ad
valorem.

United States
Ore and metal - free; cobalt linoleate - 5¢ per pound; cobalt-oxide -

5¢ per pound; cobalt sulphate - 2 1/2¢ per pound; other cobalt compounds and
salts - 30% ad valorem.

67462-2—3}
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COPPER
By E.C. Hodgson

Mine production in 1955 totalled 325,994 tons, about 8 per cent over
that of 1954. Copper led all other metals in value at $239,756,455, Ontario
contributed 45 per cent of the tonnage, practically all of which came from the
copper-nickel ores of the Sudbury area. Quebec produced 31 per cent, and the
remainder came from Saskatchewan, British Columbia, Manitoba, Newfound~
land, Nova Scotia, and New Brunswick, in that order.

The output of refined copper, which at 289,425 tons increased 14.2 per
cent over 1954, came from Canada's two refineries. Blister copper from the
smelter of The International Nickel Company of Canada, Limited was refined at
Copper Cliff, Ontario, and the refinery at Montreal East, Quebec, operated on
material from the smelters of Noranda Mines Limited and Hudson Bay Mining
and Smelting Company, and copper scrap.

World mine production of copper in 1955 has been estimated by the
American Bureau of Metal Statistics to be 3,388,331 short tons, of which the
United States produced 1,104,442, Chile 477,869, Northern Rhodesia 395, 307,
Russia 372,500, and Canada 325,994.

The production of primary copper in the United States, Chile and
Northern Rhodesia was reduced because of labour disturbances. This reduction

caused supplies to drop below demand.

Developments at Producing Mines

Newifoundland

Buchans Mining Company Limited, in central Newfoundiand, milled
291,000 tons of zinc~lead-copper ore, from which concentrates containing
3,889 tons of copper were produced. Of the ore mined, 63 per cent came from
the newly developed Rothermere orebodies.

Nova Scotia

Mindamar Metals Corporation Limited milled 244, 329 tons of ore from
its Stirling zinc-lead-copper mine in southern Cape Breton Island, from which
lead-copper concentrates containing 1,166 tons of copper were produced. Ore
reserves at the end of the year were estimated at 86,740 tons, which will be
exhausted by April 1956 at the current rate of production.

New Brunswick

Keymet Mines Limited produced a small amount of copper from its
lead-zinc-silver mine 18 miles northwest of Bathurst.
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Copper - Production, Trade and Consumption

1955 1954
Short Tons $ Short Tons _ $

Production, all forms*

Ontario .....ce. . 146,406 107,215,943 140,776 81,343,536
Quebec c.oc.o0vceoaen 101,021 74,502,645 83,930 48,948,202
Saskatchewan ....... . 32,945 24,297,063 36,192 21,107,074
British Columbia ..... 22,127 16,267,579 25,088 14,544,212
Manitoba ....cice000s 19,380 14,438,505 12,274 7,161,925
Newfoundland ...... - 3,052 2,250,672 3,481 2,029,876
Nova Scotia cvevaeonos 1,027 757,758 991 577,868
New Brunswick..... .. 36 26,290 - -
Total ceovonne csecscas 325,994 239,756,455 302,732 175,712,693
Production, refined* , 289,425 253,365
Exports

In ingots, bars,

slabs, etc.

United Kingdom...... 69,198 48,236,865 77,867 45,531,448
United States ........ . 67,071 48,823,152 60,814 35,661,145
France ...... . cee 8,957 6,504,054 7,728 4,416,620
Australia ....ce000ce. 3,993 2,769,937 1,126 684,220
India ..... cieeas 1,724 1,317,693 2,211 1,368,028
West Germany eee 937 636,277 404 237,636
Other countries .... 1,319 961,625 5,980 3,456,419
Total ...... 153,199 109,649,603 156,130 91,355,516
In rods, strips,

sheets and tubing

Switzerland ....oc00. 6,269 4,652,091 4,953 2,968,879
United States ...... ces 4,321 3,890,384 1,144 965,953
United Kingdom ..... 2,432 2,143,851 - -
West Germany ....... 1,013 691,760 - -
New Zealand ....e.00 1,317 1,376,334 252 269,114
Cuba ..ovacecss . 693 767,821 675 648,110
Other countries ...... 3,117 2,695,150 2,734 2,107,873
Total ...avons cooreans 19,162 16,217,391 9,758 6,959,929
In ore and matte

United States ........ 26,883 18,547,551 34,073 18,399,501
NOTWAY ccosvossrsn oo 11,324 7,654,060 10,547 5,695,326
West Germany ....... 1,828 1,279,158 1,716 926,694
United Kingdom ...... 1,130 773,112 1,075 580,635
Belgium.......... 400 309,211 - -
Total ...... 41,565 28,563,092 47,411 25,602,156

* Blister copper from Canadian ores plus recoverable copper in concentrates

matte, etc., exported.

*¥ Production of refined copper from hoth domestic and imported ores.
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1955 1954
Short Tons $ Short Tons $

Exports (Cont'd)

Scrap, slag,

skimmings, and

sludge

United States.cee... . 8,237 5,571,682 2,807 866,202

West Germany ....... 7,210 4,761,129 4,177 2,194,387

Spain..c.ociecevcanse 279 160,593 102 50,750

Other countries ...... 2,567 1,600,897 3,850 2,005,097

Totalooeoeoronconcoan 18,293 12,094, 301 10,936 5,116,436
Consumption, refined . 138,559 102,432
Quebec

Noranda Mines Limited mined 1,357,020 tons of ore from the Horne
mine, from which 27,734 tons of copper and 206,310 ounces of gold were pro-
duced. The smelter treated 1,280,000 tons of ores and concentrates, including
material from other copper, gold, and silver mines that produced 107,472 tons
of anode copper which yielded 104,000 tons of copper, 402,600 ounces of gold,
and 2,800,000 ounces of silver. The copper and precious metals were recovered
at the electrolytic copper refinery of Noranda's subsidiary, Canadian Copper
Refiners Limited, Montreal East.

Gaspe Copper Mines Limited, a subsidiary of Noranda Mines Limited,
mined and milled 474, 629 tons of ore. Milling began on April 7. A total of
34,430 tons of copper concentrate was produced, of which 17,902 tons were
shipped to the Noranda smelter and 8,041 tons were smelted at Gaspe, The
concentrates yielded 6,692 tons of copper, 862 ounces of gold, and 81,198
ounces of silver. The first cast of anodes from the new smelter at Gaspe was
made on December 9. Ore reserves are estimated at 67,000,000 tons grading
1.3 per cent copper.

Waite Amulet Mines Limited and Amulet Dufault delivered to the Waite
Amulet mill 402,265 tons of copper-zinc ore, from which concentrate contain-
ing 19,908 tons of copper was produced. The daily capacity of the mill was
increased to 2,000 tons of ore. The milling of ore from the West Macdonald
Mine was started in August and a total of 83,723 tons from this source was
treated. .

Normetal Mining Corporation Limited milled 362,173 tons of ore and
produced 37,247 tons of copper concentrate containing 8,068 tons of copper.
Ore reserves at the end of the year were estimated to be 2,675,100 tons
averaging 2.41 per cent copper and 8.24 per cent zinc,

Quemont Mining Corporation Limited milled 842,807 tons of ore and
produced 67,812 tons of copper concentrate containing 11,336 tons of copper.
Ore reserves at the end of the year were estimated to be 8,440,000 tons
averaging 1.40 per cent copper, 2.58 per cent zinc and 45 per cent pyrite. The
main shaft was sunk 688 feet to 3,520 feet and levels were opened at 2,820 feet
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and 3,270 feet.

East Sullivan Mines Limited treated 958,225 tons of ore, producing
concentrates containing 8,122 tons of copper. Deepening of the main shaft from
2,950 feet to 4,000 feet was begun. Ore reserves at the end of 1954 were re-
ported to be 3,405,700 tons grading 1.22 per cent copper and 0.98 per cent zinc.

Golden Manitou Mines Limited changed half of its mill capacity from a
zinc to a copper circuit. The copper circuit commenced operation in October
with a capacity of 530 tons of ore daily. A copper zone between surface and
800—foot level is under development. A second copper zone below the 8¢ -foot
level has been indicated by diamond drilling.

Opemiska Copper Mines (Quebec) Limited milled 162,098 tons of ore
and shipped the concentrate by truck to St. Felicien and thence by rail to the
Noranda smelter. A total of 7,659 tons of copper was recovered from the con-
centrate. Additions were made to the mill which increased the capacity to 800
tons of ore per day.

Quebec Copper Corporation Limited, a subsidiary of East Sullivan
Mines Limited, milled an average of 800 tons of ore daily. Concentrates con-
taining about 3,100 tons of copper were shippéd to the Noranda smelter. The
shaft is being sunk to 1,875 feet. ‘

Campbell Chibougamau Mines Limited commenced milling operations
on June 1 and treated 392,874 tons of ore. Concentrates containing 10,987 tons
of copper were shipped to Noranda. The shaft was deepened from 1,228 to 1,450
feet with a final objective of 2,178 feet.

: Weedon Pyrite and Copper Corporation Limited shipped copper con-
centrates to Noranda containing an estimated 1,334 tons of copper. Late in the
year a contract was let to sink an inclined shaft to a depth of 2,000 feet.

There was a small output of bulk lead-copper concentrates by Ascot
Metals Corporation Limited, in Sherbrooke county.

Ontario

The International Nickel Company of Canada Limited mined 14,247,591
tons of copper-nickel ore from Creighton, Frood-Stobie, Levack, Garson, and
Murray mines, and from the Frood open pit, all in the Sudbury area. Ninety
per cent of the ore was mined in underground operations. Deliveries of refined
copper produced at the company's Copper Cliff refinery totalled 131,595 tons.
About 60 per cent of the refined copper production was delivered to rolling mill
and wire drawing customers in Canada. Proved ore reserves at the end of the
year were reported to be 262,269,185 tons with a combined copper-nickel
content of 7,897,830 tons. '

Falconbridge Nickel Mines Limited milled 1,679,610 tons of ore from
its Falconbridge, East Falconbridge, McKim, Mount Nickel, and Hardy mines
and smelted the concentrates in the Sudbury area. The copper-nickel matte
produced was shipped to a refinery at Kristiansand, Norway. Deliveries of
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copper totalled 10,916 tons. Total ore reserves at the end of the year were
reported to be 39,847,650 tons grading 0.73 per cent copper and 1.43 per cent
nickel.

Nickel Offsets Limited and Nickel Rim Mines Limited, both in the
Sudbury area, shipped copper-nickel concentrates to the Falconbridge smelter.

Min-Ore Mines Limited (formerly New Ryan Lake Mines), in the
Matachewan district continued production of copper concentrates, which it
shipped to Noranda.

Temagami Mining Company Limited commenced production in August
by open-pit mining from a small high-grade copper deposit. The ore was
shipped to the American Metal Company at Carteret, New Jersey. Underground
development of low-grade copper-nickel orebodies is planned.

Manitoba

Hudson Bay Mining and Smelting Company Limited operates four mines,
a concentrator, copper smelter, and zinc plant in the Flin Flon area. The Flin
Flon copper-zinc orebody lies astride the Manitoba-Saskatchewan boundary.
Ore mined at the Schist Lake mine, 3 1/2 miles southeast of Flin Flon, at the
North Star mine, 12 miles due east of Flin Flon, and at the Don Jon mine,
1,600 feet east of the North Star, is trucked to Flin Flon for treatment. The
output from the Flin Flon mine totalled 1,467,347 tons, a small percentage of
which was direct-smelting ore, from the Schist Lake mine 118,206 tons of
milling ore averaging 5.30 per cent copper and 8.6 per cent zinc, from the
North Star mine 57,115 tons of ore averaging 6.87 per cent copper, and from the
Don Jon mine 22,321 averaging 3.2 per cent copper.

The concentrator treated 1,642,943 tons of ore, from which 318,243
tons of copper concentrates was produced. The copper smelter produced
blister copper containing 46,909 tons of copper, 130,582 pounds of selenium
109, 314 ounces of gold and 1,675,311 ounces of silver; it was treated at the
electrolytic refinery of Canadian Copper Refiners Limited, Montreal East,
Quebec. Total ore reserves at the end of 1954 were estimated to be 17 ,309,844
tons.

Sherritt Gordon Mines Limited operates two copper-nickel mines and a
concentrator at Lynn Lake and a chemical metallurgical refinery for treating
nickel concentrates at Fort Saskatchewan, Alberta. During the year 761,584
tons of nickel-copper ore were mined and milled at Lynn Lake. Copper con-
centrates containing 5,659 tons of copper were shipped to a custom smelter.

At the end of the year ore reserves were reported to be 13,820,000 tons aver-
aging 1.15 per cent nickel and 0,59 per cent copper.

Saskatchewan
Hudson Bay Mining and Smelting Company Limited. The larger part of

the company's Flin Flon orebody is in Saskatchewan and the output of copper and
zinc credited to the province comes from this source.
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British Columbia

Britannia Mining and Smelting Company Limited treated 878,661 tons
of ore at its property on Howe Sound. Approximately 27,470 tons of copper
concentrates containing 8,095 tons of copper were produced, and 379 tons of
copper was recovered from mine waters. A new precipitation plant was
installed at tidewater to recover copper from the waters draining out of the
4,100 level, 300 feet above Britannia Beach. The plant is scheduled for
operation early in 1956.

The Granby Consolidated Mining, Smelting and Power Company
Limited, at its Copper Mountain mine 12 miles south of Princeton, produced
1,968,409 tons of 0.72 per cent copper ore which was milled in its concentrator
at Allenby, 8 miles north of the mine. Concentrates containing 10,385 tons of
copper were shipped to a smelter at Tacoma, Washington. Ore reserves at the
year end were depleted to 1,160,000 tons. Late in the year higher copper
prices made it possible to treat low-grade material that had previously been
considered as waste, and to resume the search for new ore.

Other Developments

Newfoundland

Maritime Mining Corporation Limited is preparing its Tilt Cove
Copper mine on Notre Dame Bay for production early in 1957. Ore reserves in
August were reported to be 2,550,000 tons grading 1.957 per cent copper.

Gullbridge Mines Limited, a subsidiary of Maritime Mining Corporation
Limited, plans underground exploration of its Gull Pond property. Diamond
drilling has indicated 1,958,771 tons of ore grading 1.93 per cent copper.

New Brunswick

Brunswick Mining and Smelting Corporation Limited owns two main
zinc-lead-pyrite deposits with low values in copper in Gloucester county,
Bathurst area. Preparation of the Austin Brook orebody for open=pit mining
has been completed and underground development of the Anacon-Leadridge ore-
body is in progress. At Austin Brook a 150-ton pilot mill was placed in
operation in February for the purpose of metallurgical research.

Heath Steele Mines Limited, wholly owned by The American Metal
Company Limited and International Nickel Company of Canada Limited,
continued exploration of extensive lead-zinc-copper orebodies on its Little
River property, 30 miles northwest of Newcastle. One shaft was sunk to 450
feet, and a second started. A third orebody is being prepared for open-pit
mining.

Quebec

Chibougamau Explorers Limited prepared its copper-gold property in
La Dauversiere and Rohault townships in the Chibougamau area for production.
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A surface plant and mill with a capacity of 500 tons of ore per day were nearly
completed at year end. Ore reserves at the end of October were reported to be
546,725 tons averaging 0.93 per cent copper and 0.30 ounces of gold.

Merrill Island Mining Corporation Limited holds a copper-gold
property in Obalski and McKenzie townships, Chibougamau area. A part of the
property is leased to Campbell Chibougamau Mines Limited, which has milled
about 500 tons of ore per day and carried out underground exploration on the
leased property. Ore reserves on that part of the property not leased to
Campbell were estimated at the beginning of 1955 to be 705,978 tons grading
2.7 per cent copper and 0.15 ounces of gold.

Copper Cliff Consolidated Mining Corporation holds copper-gold
claims in Obalski and McKenzie townships. Surface diamond drilling has
indicated a considerable tonnage of copper ore in a number of zones. Shaft
sinking to an initial depth of 1,000 feet was begun,

New Royran Copper Mines Limited owns claims in Roy and McKenzie
townships on which a substantial tonnage of copper ore was indicated by
diamond drilling. Shaft sinking to an initial depth of 600 feet was begun.

Bouzan Mines Limited carried out exploration work on its claims in
Obalski, McKenzie, and O'Sullivan townships in the Chibougamau area.

Anacon Lead Mines Limited brought the construction of a surface plant
and mill to handle 500 tons of ore per day nearly to completion on the property
acquired from Chibougamau Explorers Limited, about 20 miles south of
Chibougamau Lake. Ore reserves at the end of October were reported to be
546,725 tons averaging 0.93 per cent copper and 0.30 ounces of gold.

Rainville Mines Limited carried out further underground development
on its property located in Bourlamaque township, 9 miles east of Val d'Or, and
some additional ore was indicated. Ore reserves at the end of the year were
estimated at 414,830 tons averaging 2.34 per cent copper. Construction of a
mill to treat 300 tons of ore per day was begun,

Rio Canadian Exploration Limited, controlled by Rio Tinto (Canada)
Limited and Sogemines Limited, discovered a wide copper-bearing zone in
Dufresnoy township, north of Rouyn.

Lyndhurst Mining Company Limited completed the sinking of a shaft to
710 feet on its property in Destor and Poularies townships, 25 miles north of
Noranda. Diamond drilling has indicated 382,000 tons of ore grading 1.95 per
cent copper, '

Duvan Copper Company Limited began sinking a shaft and explored by
diamond drilling its property in Desmeloizes township in the Normetal area.

Selco Exploration Company Limited acquired a promising copper-
nickel discovery near Delahey Lake about 60 miles west and north of Mont
Laurier.
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Eastern Metals Corporation Limited has made progress in the under-
ground development of its copper and nickel ores south of the St. Lawrence
River in Rolette township, Montmagny county. The shait was completed to the
fifth level at 700 feet and preparation made to continue sinking another 300 feet.

Ontario

Geco Mines Limited, near Manitouwadge Lake, 40 miles northeast of
Heron Bay, Lake Superior, advanced plant construction and mine development
towards production, which is scheduled for early 1957. A total of 4,850 linear
feet of mine development and 22,800 feet of exploratory diamond drilling was
done during the year.

Diamond drilling indicated ore reserves of 14,899,000 tons averaging
1.72 per cent copper, 3.55 per cent zinc and 1.73 ounces of silver at the end
of 1954. A mill with a daily capacity of 3,300 tons of ore is planned.

Willroy Mines Limited, adjoining Geco to the west, continued ex-
ploration of three ore zones on its copper-zinc property. Diamond drilling
indicated reserves in two of the ore zones totalling 1,740,000 tons grading 1.34
per cent copper and 6.06 per cent zinc.

Eastern Mining and Smelting Corporation Limited continued underground
exploration of a copper-nickel deposit on its Gordon Lake-Werner Lake property
in the Kenora district.

Falconbridge Nickel Mines Limited started sinking a shaft to 850 feet to
explore its copper-nickel deposit at Populus Lake in the Kenora district.

Consolidated Sudbury Basin Mines Limited explored its lead-zinc-copper
properties at the former Vermilion and Errington Mines in the Sudbury area
by diamond drilling and underground exploration. Ore reserves as reported at
the end of 1954 totalled 10,332,227 tons averaging 1.14 per cent copper, 0.85
per cent lead, and 3.60 per cent zinc.

Coldstream Copper Mines Limited continued underground development »
of its copper property, situated in the Thunder Bay district, about 90 miles
west of Fort William. The shaft was deepened from 350 to about 500 feet.

Manitoba

New Manitoba Gold Mines made an interesting discovery of a low-grade
nickel and copper deposit in the Cat Lake area. ’

Saskatchewan

Hudson Bay Mining and Smelting Company was preparing its Birch Lake
mine, 9 1/2 miles southwest of Flin Flon, and Coronation Mine, 13 1/2 miles
southwest of Flin Flon, for production, Both deposits are high-grade copper
ores.
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Anglo-Rouyn Mines Limited continued diamond drilling of its copper-
gold property at Waden Bay in the Lac La Ronge area. Indicated ore reserves
totalled 3,046,500 tons grading 1.97 per cent copper. A shaft to 500 feet was

begun.

Glenn Uranium Mines carried out diamond drilling of its Pitching Lake
copper property in the northeastern part of the province.

British Columbia

Granduc Mines Limited's property, 25 miles northwest of Stewart,
which is being developed jointly by The Granby Consolidated Mining, Smelting,
and Power Company Limited and Newmont Mining Corporation, reported
indicated ore reserves of 25,600,000 tons with an average copper content of
1.62 per cent. A long tunnel is planned to provide permanent transportation
from the port of Stewart to the mine site, which is situated in a location difficult
of access a few miles east of the Alaska boundary. A total of 4,720 feet of
lateral development headings was driven and 36,189 feet of diamond drilling
done.

Bethlehem Copper Corporation Limited did extensive surface stripping
and diamond drilling on its copper-molybdenum-tungsten property 28 miles
southeast of Ashcroft. An agreement with American Smelting and Refining
Company for financing the property into production was made. The agreement
covers 100 of the 116 claims comprising the property.

Cowichan Copper Company Limited continued underground development
of its copper property in the Lake Cowichan area, Vancouver Island. Some
shipments of development ore were made to the smelter at Tacoma, Washington.

Canam Copper Company Limited continued exploration of its copper
property in the New Westminster mining division.

Exploration by Noranda Mines Limited indicated a small copper
orebody on the Yreka Mines property in the northwest part of Vancouver Island.

Yukon

Underground development was continued on the Wellgreen property of
Hudson-Yukon Mining Company, a subsidiary of Hudson Bay Mining and
Smelting Company, Limited, in the Kluane Lake district. About 6,300 feet of
lateral development headings were driven and a winze to permit development at
greater depth was begun. The ore reserves are reported to be 728,000 tons
averaging 1.42 per cent copper and 2,05 per cent nickel, with small amounts of
cobalt, gold, platinum, and palladium.

Northwest Territories

North Rankin Nickel Mines, Limited, at Rankin Inlet, on the west
coast of Hudson Bay have outlined an orebody estimated to contain 460,000 tons
grading 0.81 per cent copper and 3.3 per cent nickel. Plans have been laid to
construct a 250-ton mill.
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Consumption and Uses

Canadian consumption of prime copper is virtually limited to two rod
mills and two brass mills. The rod mills are those of Canada Wire and Cable
Company, Limited, at Montreal East, Quebec, and Phillips Electrical Co.
(1953) Limited, at Brockville, Ontario. The brass mills are operated by
Anaconda American Brass Limited at New Toronfo, Ontario, and Noranda
Copper and Brass, Limited, at Montreal East, Quebec. Other smaller
consumers in Canada are Canadian Arsenals Limited, the Royal Canadian Mint,
Aluminum Company of Canada Limited, and several foundries.

About 50 per cent of the world consumption of copper is ultimately
used by the electrical industry for conductors such as wire, cable, bus-bars,
etc. Increasing quantities of copper tubing are being used in plumbing. The
remainder is used in brass, bronze, cupro-nickel, nickel-silver, and other
copper alloys and as copper salts.

Prices

The Canadian price of electrolytic copper in Canadian funds increased
from 28.98 cents per pound at the beginning of the year to 43.00 cents per
pound at the end of the year, averaging 37.00 cents per pound. The changes in
price in cents per pound and the date they became effective were as follows:

January 28: 32.00, February 17: 32.375, February 24: 32.50,
March 29; 35.375, August 18: 39.375, August 29: 42.375,
September 29: 42.50, October 7: 42,675, and October 19: 43.00.

Tariffs

There is no tariff on imports of copper ores or concentrates into
Canada. Copper in bars, rods, wire, and semi-fabricated or fully processed
products is subject to varying tariff rates.

In the United States the suspension of the United States import tax of
2 cents per pound was extended to June 30, 1958. The bill contained a
provision, as in similar preceding measures, that the tax would be resfored
automatically should the average price for a month drop to 24 cents or less.

GOLD
By W.L. Sebolt

In 1955, Canadian gold production rose to 4,541,962 ounces, valued at
$156,788,528. This was an increase of 175,522 ounces in quantity and
$8,023,917 in value over 1954,

The major portion of the increase came from Ontario; Quebec,
Northwest Territories, Nova Scotia and Alberta showed slight increases. Pro-
duction elsewhere declined slightly .
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Production of Gold

Placer operations ............

Placer operations ............
Auriferous quartz............
Total ...c.oviiieininnnnnns,

Auriferous quartz............
Placer operations ............
Base-metal mines ...........
Total .....iiiiiennnnnnnnn,

Placer operations ............

Placer operations ............
Base-metal mines ...........
Total ..ovviiirnenenenennnn.

Auriferous quartz............
Base-metal mines ...........
Total .......covvivivennnnnn.

Auriferous quartz
Porcupine .................
Kirkland Lake ..............
Larder Lake ........ocuu...

Total oiiivineeerenneennnnnns

Auriferous quartz
Bourlamaque area ..........
Malarticarea .......c000ue.
Noranda area(inc. Belleterre
Miscellaneous . cveeeveserase

Placer operations ............
Base-metal mines ...........
Total ....cvvvviiniennnnnnnn.

Auriferous quartz............
Base-metal mines ...........
Total .....iiiiinninnennnnnn,

Auriferous quartz mines .....
Placer operations ............
Base-metal mines ...........
X )

Totalvalue ..................
Average value per oz. ........

1955 1954
Fine Ounces

72,201 82,208
- . 46
321,321 308,517
321,321 308,563
199,430 210,948
6,206 7,105
47,343 50,455
T 252,979 T 268,508
214 195
13 1
83,567 101,784
~ 83,580 101,785
99, 366 111,648
24,522 23,296
123,888 134,944
1,074,916 1,038,919
393,294 392,787
427,193 363,139
409,820 350,576
102,806 96,365
38,046 42,728
29,806 30,671
- 26
2,475,881 2,315,211
47,159 46,174
2,523,040 2,361,385
277,170 282,527
329,708 329,007
163,038 179,870
12 1,045
769,928 792,449
- 16
384,594 306,105
1,154,522 1,098,570
128 182
3,752 3,572
3,880 3,754
6,337 6,528
3,866,124 3,738,955
78,621 89,571
597,217 537,914
4,541,962 4,366,440

$ 156,788,528
$ 34.52

$ 148,764,611
$  34.070
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Two mines closed down in British Columbia, one in Ontario, and two
in Quebec. Two new mines came into production, one in Manitoba and one in
Quebec.

The decline in value of the Canadian dollar brought the average Mint
price for gold up to $34.52 per fine ounce, the highest for several years.

Gold again occupied fourth place in value in Canadian mineral pro-
duction, following crude petroleum, copper, and nickel. In free world output,
Canada retained second place, following South Africa, whose output was
14,602, 267 ounces.

Cost~ald payments under the Emergency Gold Mining Assistance Act
amounted to $8,799,201. Owing to modifications put into effect for 1955 and
1956, several of the lower-cost mines did not benefit under the Act.

Operations at Producing Mines

Yukon

The decline in production of some 12 per cent was due chiefly to the
lower output of the dredging companies. This decline amounted approximately
to 5, 600 ounces for The Yukon Consolidated Gold Corporation Limited, 1,700
for Yukon Explorations Ltd., 900 for Clear Creek Placers Limited, and 700
for Yukon Gold Placers, Limited. The smaller bulldozer and hydraulic oper-
ators produced about the same quantity as in 1954.

British Columbia

Lode gold production decreased slightly, owing to the closing down of
the Nickel Plate and French mines of Kelowna Mines Hedley Limited.

Cariboo has appreciably increased both ore reserves and grade and
Bralorne Mines Limited is developing large tonnages of high-grade ore on the
new lower levels.

Placer production was down, mainly owing to smaller outputs at Noland
Mines Limited, which has now suspended operations, and Enterprise Placers
at Atlin.

By-product gold from base-metal mining dropped some 3, 000 ounces,
chiefly owing to a lower output at both the Trail smelter and the Tulsequah
mine of The Consolidated Mining and Smelting Company of Canada Limited.

Northwest Territories

Consolidated Discovery Yellowknife Mines Limited turned out a record
production of 66,726 ounces. New discoveries of high-grade ore were made
during the year, and it is planned to increase mill capacity. The company is
also doing development work on the adjoining property of Ormsby Mines
Limited, with encouraging results.
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Production rose slightly at Giant Yellowknife Gold Mines Limited. It
was found to be unnecessary to carry out the planned increase in tonnage,
chiefly owing to improved mill recovery. Development results were good on the
new levels at 'C' Shaft.

The level of production was maintained at the Con mine and the adjoin-
ing controlled Rycon property.

Alberta

All production came from placer operations on the Saskatchewan River
just west of Edmonton.

Saskatchewan

Gold output all comes from that portion of the base-metal orebody of
the Hudson Bay Mining and Smelting Company, Ltd. lying west of the Manitoba~
Saskatchewan boundary. Production was 18 per cent below 1954.

Manitoba

Three lode gold producers are now in operation--Nor-Acme Gold
Mines Limited, San Antonio Gold Mines Limited, and Forty-Four Mines
Limited. The last-named, which adjoins and is controlled by San Antonio,
began production in 1955. Output of lode gold declined 11 per cent below that
of 1954.

The by~product gold derived from the Manitoba portion of the Hudson
Bay orebody and their nearby smaller base-metal mines was slightly larger
than in 1954.

Ontario

The 33 gold mines, together with the base-metal mines of the Sudb