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The figures of production are preliminary figures, as
published by the Dominion Bureau of Statistics.

Imports and £xports are taken from the "Trade of Cenada,"
Dominion Bureau of Statistics, and cover the calendar yean

The market quotations are obtained chiefly from standard
marketing reports issued in Montreal, New York and London.
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ALUMINTIUM IN 1939

Canadian requirements of bauxite, the ore of
aluminium, are all met by import, no commercial deposit
having as yet been found in Canada. Direct delivery of
bauxite from British Guiana, which was discontinued in
1930, was resumed in 1935, and in each of the following
years imports from British Guiana showed marked increases
rising to 506,982 short tons in 1939. There are also
substantial imports annually from the United States, and
occasionally small amounts are re-exported from Great
Britain, most of which is used in the abrasive and chemi-
cal trades.

: Bauxite for the production of abrasives, or for
the chemical trdde, is Usually ealcined in the country of
origiils Bauxite from Bfitish Gulana, used for the produc-
tioh of aluminium, is washed ahd dried before being shipbed;
at Arvida, Quebec it is treated by & standard chemical pro-
cess to remove impurities, and pure aluminium oxide is re-
covered. Cryolite, necessary in the production of alumin-
ium, is imported from the west coast of Greenland, the only
known commercial source of supply.

The Aluminum Company of Canada with its two
refineries, at Arvida and Shawinigan Falls, Quebec, 1is the
only Canadian producer of the metal; most of the output is
exported. This company has also two fabricating plants,
one at Shawinigan Fells, Que., and the other at Toronto,
Ont. A number of other plants, mainly in Ontario and
Quebec, manufacture aluminium cooking utensils, automobile
parts, and other articles of aluminium. :

In the latter part of 1939 the British Government
signed with the Aluminum Company of Canada, Limited, a con-
tract under which the United Kingdom takes all of Canada's
exports, although provision has been made whereby contracts
signed previous to the war (Sept. 1939) will be fulfilled,
thus the British Government has first call on all of
Canada's productive capacity, over and above Canadian
domestic requirements, or on about 90 per cent of the pre-
sent capacity output. Additions to plants which will be
completed about March 1940, will bring Canada's to tal
annual productive capacity to about 100,000 tons of ingot
aluminium,

The world output of aluminium in 1938 was 583,600
metric tons compared with 489,800 metric tons in 1937, (as
reported by the American Bureau of Metal Statisties.) The
1939 figures are not yet available. The principal produ-
cing countries, in order of output were: Germany, United
States, Canada, Russia and France. Because of the large
secondary-metal industry world production of aluminium is
considerably below the consumption.

The world consumption in 1937 was estimated at
501,700 metric tons, a 26 per cent increase over 1936.
While no figures are available for 1938 and 1939, it is
probable that the consumption is approximately 600,000
metric tons.

Imports of bauxite, alumina and cryolite were
valued at $3,708,494 in 1939, as compared with $2,919,600
in 1938. Imports of metallic aluminium and its products
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were valued at $3,708,494 as against $1,979,600 in 1938,

The total exports of aluminium and its products
were valued at $26,428,186, as compared with $23,747,900
in 1938, Aluminium ranks third in Canada's exports of
base metals. : - :

Aluminium and its alloys find numerous dpplications
in industry owing to the special properties of the metal,
such as lightness, high tensile strength, ductility and
malleability, high heat conductivity and reflective power,
electrical resistivity and resistance to corrosion.

, Aluminium and its alloys are consumed in the
following industries! ‘transportatiofi, electrical conductors,
cooking dtensils; machinery and electrical appliatices, irbn
aid steel metallurgy, fourndry and mietal working, building
construction, chemical, food and bevertge, and getierasl itis-
cellaneous industries.

Many new alloys have found continually wider use
in structural shapes and sheet metal for railway cars, auto-
mobiles, aeroplanes, skips and cages for the mining industry;
roofing sheets, shipping barrels, tanks, and industrial
equipment of many kinds. Aluminium powder is used in paints
for preserving wood and steel surfaces such as on oil storage
tanks, water tanks, tank cars and other containers. Aluminium
foil is an efficient insulator for hot or cold pipe-lines,
refrigerator linings, furnace jackets, and similar applica-
tions; it is also being used as a wrapper for food products.
Many new uses are being found for tubes and other shapes.
Alloy pistons with specially developed surfaces of oxide to
reduce wear are in general use in the construction of auto-
mobile and aeroplane engines. A new possible use for alu-
minium dust is in combatting silicosis. The miners are said
to gain immunity from silicosis by passing through a chamber
of aluminium-~dust laden air before entering mines. The dis-
covery is due to J..J. Denny and Dr. W. D. Robson of the
McIntyre mine, in cooperation with the Banting Institute of
Toronto. The principle involved in the experiments is the
impregnation of mine dust with aluminium powder, which de-
creases the gsolubility of the mine dust.

The main markets for the Canadian aluminium in-
dustry now lie within the British Empire. Canada with vast
quantities of low-cost power, is advantageously situated
with respect to raw materials as well as markets. There are
three producers of aluminium in the British Empire, namely
the British Aluminum Co. Ltd., with three smelters in Scotland;
the Aluminum Corporation with a smelter in V/lales and the
Aluminum Compeny of Canada with two smelters in Canada. The
Canadian company is not only by far the largest producer, but
is also the only producer mining its own bauxite, through its
subsidiary the Demerara Bauxite Company in British Guiana.

The United States 'Tariff Act of 1930" provides for
a duty of 5 cents per pound on silicon-aluminium, ferro-silicon-
aluminium, and ferro-aluminium-silicon (oar. 302.) The trade
agreement (Nov. 1938) between the United States and the United
Kingdom provides for a duty of 6 cents per pound on aluminium
and alloys (except those provided for in paragraph 302, above
mentioned) in which aluminium is the component material of
chief value, in coils, plates, sheets, bars, rods, circles,
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disks, blanks, strips, rectangles and squares (schedule IV,
Par. 374). Under the terms of Article I of the “Canadian-
United States Trade Agreement” these concessions (if any)
are automatically extended to Canadian products.

The nominal price in New York of aluminium metal
99 per cent pure remained at 20 cents per pound throughout
1938 and 1939.

ISSUED BY THE BUREAU OF MINES,
EPARTIENT OF :.INTS AND R7TSOURCES,
OTTAWA, MARCH, 1940.



ANTIMONY IN 1939.

The Consolidated Mining and Smelting Company produces an
antimonial residue as a by-product of its silver-refining operations
at Trail, British Columbia. This residue was treated for the first
time in 1938 in the new antimony refinery at Trail, for the pro-
duction of metallic antimony.

The silver-lead-bismuth bullion obtained as a by-produc?t in
the treatment of the silver-cobalt-nickel-arsenical ores at Deloro,
Ontario, contains small quantities of antimony. This is exported to
Germany for further treatment, but no payment is received for the
small content of antimony.

Antimony ores were mined in a small way in 1939 and experi-
mental shipments were made from the new Fort St.James deposit in
northern British Columbia, and from the old West-Gore antimony-gold
mine of Nova Scotia,

The production of antimony in 1939 amounted to 1,224,385
ounds valued at $151,369, a8 compared with 24,560 pounds valued at -
2,200 in 1938, which was the ¢stimated recoverable metal contained

in auriferous ore mined at West Gore, N.S.

Since 1917 the production of antimony ore in Canada had con-
sisted only of experimental shipments. Production of refined
antimony was started at Trail, British Columbia, during the last
quarter of 1938, but shipments were made only in 1939. Previous to
1917, small amounts of refined antimony as well as antimony ore. were
produced intermittently for a number of years in the Maritime
Provinces.

Small deposits of antimony oré are known in several parts of
Canada. The present high price for antimony and the difficulties
facing the antimony industry in China as a result of war are an
incentive to explore for new deposits and to resume development at
the deposits already known in Canada.

A treatment plant was completed in 1938 at Trail, British
Columbia, for the production of high grade electrolytic antimony; _
the antimony is recovered from flue dust, a by-product of the company's
silver refinery; the production is gradually being brought up to the
plant capacity of 4 tons of refined antimony a day, or at the rate of
over 1,400 tons a year, an amount about double our present annual
import. No production was reported from the Trail plant for 1938.

The Trail smelter does not accept custom antimonial ore. 1In
the United States the Texas Mining & Smelting Company with plant at
Laredo, Texas, handles Mexican & South American antimony ores. The
American Smelting & Refining Company is said to be considering the
production of antimony at its Perth Amboy plant. The Bunker Hill
smelter, Bradley, Idaho, will have in operation early in 1940, a new
plant for the recovery of antimony in the form of antimony oxide and
electrolytic antimony, using the new "Lee-Muir Process", which
separates the silver, copper, antimony and bismuth components of
tetrahedrite.

The imports of antimony in 1939 were: antimony metal or
regulus, 238,909 pounds valued at $27,092, and antimony salts, 28,292
pounds valued at $7,380; <the imports in 1938 were: antimony metal,
856,986 pounds valued at $85,461, and antimony salts, 66,041 pounds
valued at $9,399. Canada's requirements are now being supplied
mainly from the Trail plant, which explains the noticeable decrease
in our imports.

The world production of antimony in 1937 (1938 and 1939 not
yet available), as published by the United States Bureau of Mines,
amounted to 37,300 metric tons, the highest figure of production since
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the 1914-1918 War years. The decline in output from China was more
than made up by the large increase in production in Mexico.

The bulk of the production of antimony has come, in the past,
from China, although Bolivia and Mexico have been for years important
producers of antimony, and during the last few years, there has been
a noticeable increase in output from Czechoslovakia and Algeria and,
to a less degree, from several other countries.,

Refined antimony, obtained mainly from the treatment of
foreign ores, is mostly produced in the United States, Great Britain,
France, and Belgium.

The market for antimony depends upon general industrial
activity and especially upon the demand for automobile manufacturers,
as it is used largely in alloys for storage-battery plates, bearing
and babbitt metals, solder, rubber goods, paints and fixtures.,

The antimony trade of the last few years has shared in the
substantial progress toward recovery made by the world's trade. The
expansion in the manufacture of munitions o war has also been an
important factor in the increased demand fo: antiqaony. The Chinese
antimony trade has been, these last few years, under government
control.

The New York price of antimony (ordinary brand) in 1939
averaged 12.359 cents a pound, as against 12.349 cents in 1938. The
New York domestic price started the year at about 11% cents and
gradually increased to 14 cents in QOctober, at vhich price it re-
mained fixed up to the end of the year. The p:ice for Chinese
brand, duty paid, remained constant at 14 cents from January to the
end of October, then at 16% cents up to the end of 1939.

The United States tariff on antimony is: antimony as
regulus or metal, two cents per pound; needle or liquated antimony,
% cent per pound.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940.



BISHMUTH IN 1939

Refined bismuth has been produced in Canada since 1928
and is obtained as a by-product from the treatment of the lead-zinc
ores of British Columbia. Some bismuth is obtained also as a by-
product from the treatment of the silver ores of Northern Ontario.

Most of the world's supply is obtained from the treatment
of lead refinery slime and as a by-product of the mining of gold
tin, and tungsten ores

In British Columbia, the Consolidated Mining and Smclting
Company of Canada opcrated a plant for the electrolytic trcatment
of bismuth residue resulting from the clectrolytic trcatment of lead
bullion. The operation of the plant has beon intermittent since it
was constructed in 1928.

In Ontario, the Deloro Smelting and Refining Company of
Deloro, from the trcatment of the silver-cobal t-nickel-arsenical ores
of Cobalt and adjoining areas, obtains a lead bullion that contains
bismuth as well as some gold and silver; this is exported for re-
fining. ‘

The Canadian production of bismuth in 1939 (mostly moctallic)
was 409,449 pounds valued at $466,362 as against 9,516 pounds valued
at 9,754 in 1938. No metallic bismuth was produced in 1937 or 1938.

No scparatc records of cxports of bismuth or bismuth salts
are available.

The imports in 1939 were: metallie bismuth 10,252 pouhnds
valucd at $10,835 and bismuth salts valued at WB 671 as comparod
with mctallic bismuth 297 pounds valued at $303 and bismuth salts
valued at $16,756 in 1938.

Statistics of the world production arc incomplete and it
is estimated at between 1,000 and 1,500 tons annuelly. The United
States is the principal producer, but the publication of figures is
withheld as most of thc production is from the plants of three
companies only; the Amcrican Smclting and Refining Company, The
Anaconda Copper liining Company, and thc U.S. Smelting, Refining and
Mining Company. Canada appcars to hold sccond place as a source of
supply of bismuth. Othcr important sourccs are Germany, Spain, Peru,
Mexico, and Japan. Bolivia was for morc than half a ccntury the
principal sourcc of supply, but in rccent ycars its pracduction has
decreased considcrably.

Until rccently most of the bismuth has been used in the
manufacturc of pharmaceutical products; a much larger proportion is
novw used in the making of so-called fusible or low-melting alloys,
as for automatic sprinkler nozzles. Fusible bismuth alloys usually
include lead, tin, cadmium, mercury or antimony. An alloy of bismuth,
lead, tin and antimony has been introduced for use in mounting dies
and punches. The Ekko process evolved by the United States Rubber
Company, of Detroit, for electroforming with iron may provide a
future outlet for bismuth in the form of "cerrobase," a nonshrinking
Bi-Pb alloy of melting point 255 deg. C., patented by the Cerro de
Pasco Copper Corporation. One application of the Ekko process is the
production of dies or molds in which a photographic likeness can be
transferred to iron.

Although many new applications of bismuth, introduced the
last few years, have increased the demand for this metal, potential
supplies from various sources very much exceed present demand.

The price of bismuth at New York in ton lots remained fixed
at $1.00 a pound from September 1935 to May 1938 when the price was
raised to $1.05 at which level it remained to the end of 1938. The
price in 1939 was $1.00 for January and February; $1.10 from March
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to October, and $1.25 for November and December. For several years
the United States price has been maintained a little below the
European parity, plus duty of 7% per cent ad valorem, chargeable

upon imports into the United States For several years now the price

has been well controlled.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCWS
OTTAWA, MARCH, 1940.



CADMIUM IN 1939.

~ Cadmium is obtained as a by-product in the production of zinc,
and in some cases of lead, being present in small amount in most
zinc ores and in some lead ores. '

: Metallic cadmium is produced at Trail, British Columbia, and at
Flin Flon, Manitoba.

The plant for the recovery of metallic cadmium of the Consoli-
dated Mining and Smelting Company, at Tadanac, British Columbia,
started production early in 1928 and has been treating the cadmium
residue from the zinc refinery. It has a capacity of 500 tons annually,

The Hudson Bay Mining and Smelting Company at Flin Flon,Manitoba,
operates a cadmium recovery plant having an annual capacity of 180
tons. The residue treated is from the zinc refinery, and consists of
current precipitate, the procedure being similar to that followed at
Trail (Tadanac)., The cadmium plant, which started production in 1936,
operated continuously throughout the year treating all current purifi-
cation precipitates from the Company's zinc plant. The metallic
cadmium production was somewhat lower than it was for the previous
year.,

The Canadian production in 1939 was 939,691 pounds valued at
$662,209, as against 699,138 pounds valued at $561,799 in 1938.

Canadian production of cadmium is exported chiefly to Europe.
The exports in 1939 were 1,049,853 pounds valued at $788,180. OF
this amount, 978,525 pounds went to Breat Britain, 60,128 pounds to
the United States, and 11,200 pounds to the Netherlands. The exports
previous to 1939 are not reported separately. :

The world's production in 1939 is estimated at 5,000 short tons.

The production in 1938, as published by the American Bureau of Metal
Statistics, was 4,200 short tons., The chief producing countries are
in order of output: the United States, Germany, Canada, Mexico,
Belgium, Australia (Tasmania), Poland, Norway, England, Russia, and
France. The Mexican output is contained in ores exported for treat-
ment in various countries. The United States production in 1939 was
2,050 tons, and sales were 2,400 tons, the highest on record.

Present production is limited entirely to the by-product re-
covery from electrolytic zinc and lithopone manufacture, and is thus
dependent on the output of these products.

Cadmium is used in the manufacture of alloys and compounds and
as a plating material., The use of cadmium alloys in automobile
bearings has created in recent years a strong demand for the metal,
and the future of the alloy for this purpose is said to be dependent
upon the ability of the producers to supply the metal at a relatively
low price, Cadmium also finds application in the arts, medicine, and
dyeing, ete, It is marketed in metallic form 99.5 per cent pure and
better and as a sulphide. The principal compounds are cadmium
sulphide, cadmium oxide, cadmium lithopone and cadmium selenide.

The price of cadmium in 1939 averaged 70.47 cents per pound, as
against 80,36 cents in 1938 and $1.64 in 1937, (London prices in
Canadian funds). The price in New York averaged 64,06 cents, as
against 98,04 cents in 1938 and $1.22 in 1937. The American product
is protected by a duty of 7% cents per pound; previous to the
November 1938 Trade Agreement the duty was 15 cents per pound.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940,



CHROMITE IN 1939

Practically all the chromite ever mined in Canada has been derjiyed
from the Coleraine area in the Eastern Townships, Quebecs Fairly heayy
shipments were made from this area during the 1914-1918 war period.

Since 1923, only a few small shipments have been made. The Asbestos
Corporation of Canada, in recent years, has mined chrome ore at one of
its properties in the Thetford asbestos field, in southern Quebec. Some
of the old chromite deposits in the Eastern townships are being investi-
gated, and, if market conditions are favoureble, production may be
obtained from this source in 1940.

In Ontario, the Obonga Lake property, situated 26 miles south of
Collins, a station on the Canadian National Railway and in the Thunder
Bay district, was under development in recent years by the Chromium
Mining and Smelting Corporation. ZExperimental shipments were made from
the property to test plants, and to the company's own smelter in Sault
Ste. Marie. The ore proved to be too low grade for economic operation
under present conditions.

In British Columbia, exploration and development have been done
at several properties and occasional experimental shipments have been
made in the past.

Several deposits of chromite have been investigated in the vicin-
ity of Ashcroft. The only known large occurrence in this area is that
near Scottie creek, about 20 miles north of Ashcroft. This deposit
was extensively explored and developed several years ago by the Consoli-
dated Mining and Smelting Company of Canada. The ore proved to be too
low grade (10 to 15 per cent) to permit operations except under
specially favourable market conditions, and would necessitate the build-
ing of a beneficiation plant.

The Calgary Mineral Syndicate did some prospecting im 1939 on a
chromite deposit situated about 5 miles northeast of Ashcroft. A
chromite occurrence on Castle Mountain, about 6 miles southeast of
Cascade, was prospected in a small way.

A new discovery of interest was made during the year on Chrome
ridge. This occurrence is about 25 miles west of the village of
Westbank, which is on the west shore of Okanagan lake. The property is
being developed by Chrome Ridge Mining Syndicate of Penticton. An
analysis of a sample of the ore made by the Bureau of Mines, Ottawa,
gave 26.6 per cent chromium oxide (Crg0z) and 10.7 per cent iron,

No commercial production of chromite was reported in 1938 and 1939,
whereas the shipments were valued at $43,250 in 1937.

The imports of chrome ore into Canada in 1939 were 16,584 tons
valued at $232,851, compared with 9,103 tons valued at $142,400 in 1938
(last nine months).

Inports of chromium products in 1939 include sodium bichromate,
3,246,413 pounds valued at $211,173; potassium bichromate, 188,479
pounds valued at $16,819; chrome firebrick to the value of $88,367;
nickel-chromium bars and rods, containing more than 10 per cent chromium,
48,597 pounds valued at $48,616; and chromium metal and tungsten metal,
and scrap alloys of these two metals, 55,428 pounds valued at $50,769.

The world annual production of chromite is estimated at 1,000,000
to 1,300,000 metric tons. The production in 1936 (1937 and 1938 not yet
available), as reported by the United States Bureau of Mines, was
1,069,000 metric tons. Russia is the largest producer, followed closely
by the Union of South Africa, Southern Rhodesia and Turkey. Other impor-
tant sources are Cuba, New Caledonia and Yugoslavia.
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World consumption has been estimated at 40 per cent for refractory
brick, 30 per cent for ferrochrome, and 25 per cent for the chemical
industry.

The Chromium Mining and Smelting Corporation, Limited, continued
their programme of plant expansion and research development at Sault Ste.
Marie, Ontario. The Company now have five furnaces, sintering plant,
roasting plant, and complementary equipment for the production of their
various chrome products; also a new line of exothermic alloying mater-
ials in which the silicon thermal principle has been adapted to Ni, Cu,
Si, Fe, etc., The expansion programme included the erection of two new
buildings, one of which houses the roasting and sintering plants, the
other a complete machine shop for maintenance and repair work. The
Company's former furnace building was also considerably extended so as
to provide sufficient room for, K the two new 5500 KVA furnaces which were
installed. :

In the Chrome field, in addition to manufacturing the low carbon
Chrom-X, the Chromium Mining and Smelting Corporation, Limited, have now
developed a high carbon Chrom-X. This product, similar to the low carbon
Chrom-X, is an exothermic chromium alloying agent and differs chiefly in
having a higher carbon and also a higher metallic content. This new
grade of Chrom-X is used in the foundry trade, and also for the making
of the lower chrome high carbon steels. ;

The growing use of chromium alloy steels and of various corrosion
and abrasion-resistant chromium-bearing alloys has been the chief cause
of the increased demand for chromite in recent years.

The physical and chemical characteristics of the chromite required
vary with the mrticular use. For metallurgical use, ores high in
chromium oxide (Crgo ) and low in iron are desired, a chromium-iron
ratio of 3 to 1 being usually chosen. Hard, lummpy ores are preferred in
the refractory industry, but much ground chromite is used for patching
and protecting parts of furnaces. Ores relatively low in chromic acid
may be used in refractories if the percentage of alumina is corres-
pondingly high. Chromite containing less than 45 per cent Cr Oz is not
desired in the chemical industry, and chromite goncentrates are accept-
able; the ore should be low in sulphur, easily crushed or friable, and
containing not more than 8 per cent of silica. In addition to the
chromite used in the manufacture of chromic acid for electroplating, much
chromite is consumed in chemicals used principally in dyeing, tanning,
and pigments. The principal markets in the United States for chemical-
grade chromite are the plants of the chemical manufacturers in New
Jerse¥; Maryland, and Ohio (Minerals Yearbook, 1938, U.S. Bureau of
Mines).

The New York price for chrome ore, per long ton, c.i.f. Atlantic
ports for 48 to 50 per cent ore in 1939 decreased from about $22 in
January %o $18 in August, then rose to $25 in October, and was quoted
at $26 to $28 for December. The price for metallic chromium (97 to 98
per cent pure) remained at 85 cents per pound throughout the year,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940.



COBALT , IN 1939

Most of the cobalt produced in Canada has come from the
silver-cobalt mining camps at Cobalt, Gowganda, and South Lorrain
in Northern Ontario. The greater part is obtained as a by-product
of silver mining, consequently production varies more or less in
accordance with activity in the latter. Some ore is, however,
mined chiefly or solely for its cobalt content.

Production has been mentioned in recent years by lessees
working over old surface dumps, mining narrow surface veins and old
underground workings.

Cobalt Products Limited, of Cobalt, Ontario, put in oper-
ation in the latter part of 1938 a 100-ton concentrating plant and
is now the main cobalt producder in Cdnada. The ore is obtained fram
various surface dumps and from underground work at one or two proper-
ties. Flotation concentrate carfying 10 to 18 per cent cobalt is
either sold direct or is treated in a cupola to produce a silver-
cobalt matte.

The only plant in Canada treating ores for the recovery of
cobalt is that of the Deloro Smelting and Refining Company, Limited,
at Deloro, Ontario, which produces cobalt metal, oxides and salts,
chiefly for the British market. A considerable portion of the Can-
adian cobalt ore is sold for treatment abroad.

Small amounts of by-product cobalt are said to be recovered
in BEurope from the refining of Canadian nickel-copper matte, but these
are not recorded in Canadian statistics.

There are no known ocourrences of cobalt in Canada outside
the silver-cobalt camps of northern Ontario that give promise of com-
mercial importance. A stable high price for silver would probhably
result in renewal of operations at some of the 0ld silver mines high
in cobalt and thus increase the cobalt output.

Production of cobalt in Canada im 1939 was 732,561 pounds
valued at $1,137,599 as against 459,226 pounds valued at $790,913 in
1938.

The imports of Cobalt ore in 1939 were 271 tons valued at
p148,410. The imports of Cobglt oxide were 525 pounds, valued at
3301 compared with 736 pounds valued at $1,094 in 1938.

The exports were as follows:

1958 1938
Pounds Va%ue Pounds Value
P ¥
Cobalt contained in ore 204,100 178,043 66,400 40,983
Cobalt alloys 133,679 264,861 49,674 79,278
Cobalt metallic 2,600 3,850 83,579 122,101
Cobalt oxides & salts 606,942 814,807 382,408 523,218

947,321 $1260,961 532,061 £765,580

The Cobalt Association comprises leading Canadian, Belgian,
Northern Rhodesian and Moroccan producers, the Association of German
Cobalt Producers, and the Vuoksenniske Company of Finland. The
Cobalt Association now controls probably about 90 per cent of the
world's output. The agrecment, which was to expire in August, 1936,
was renewed for five years.

The total annual world output is estimatced to approximate
1,500 short tons. The greater part of the world's requirements are
now supplied from the extcnsive deposits of the Belgian Congo and
Northern Rhodesia, the remainder being contributed mainly by Canada,
India, and French Morocco. Other producing countries so far of less
importance are Australia, Japan, Germany, and Russia.
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In 1939, the Union Mimére du Haut Katanga produced more
cobalt than in 1938. In 1939 it started operations at a big cobalti-
ferous mine at Kabolela, where it built a concentrator to enrich its
ores. This did, however, not prevent the Union Miniére from continu-
ing to treat at Jadotville-Panda cobaltiferous ores from other mines.

The cobalt alloys produced at Jadotville-Panda (white alloy
containing 40 per cent cobalt and red alloy containing 5 to 6 per cent
cobalt) are, like the Kabolela concentrates, shipped to Oolen, Belgium
where the Soci®té Génerale MBtallurgique de Hoboken produces cobalt
metal, cobalt oxide and cobalt salt.

Cobalt is now produced in the United States as a by-product
of the new electrolytic manganese manufacture, in as much as nearly
all manganese ores contain from a hundredth to a few tenths of a per
cent of cobalt.

The principal uses of cobalt are in the metallurgical and
ceramic industries; about 75 per cent of the world production is
used in the former and most of the balance of 25 per cent in the
latter industry. The metallurgical uses are for high-speed cutting
steels, for making stellite (alloys of cobalt, chromium, and usually
smell quantities of other mctals) used for cutting metals at high
speed, and for making permanent magnocts. The alloy stellite con-
tinues to be more extensively uscecd throughout the world, and has
been found of great value in the manufacturc of valves for aeroplane
engines. Small quantities of cobalt uscd with other chemicals in
nickel~plating solutions arc said to produce a bright nickel electro
dcposit as an undercoating for later chromium plating. The invention
of a new cobalt steel, employing 36 per cent of cobalt, for use in
fine maching operations was reported in 1937, the other metals being
cobalt, molybdenum, chromium, with small quantitics of carbon and
vanadium. A large amount of cobalt is now used for catalytic pur-
poses.

Cobelt oxide is usced mainly in the ceramic industry, on
account of its fine colouring propertiecs. Other compounds of cobalt
are uscd as driers in paint and varnish.

Meinly owing to the agrecment reached in 1935 amongst the
principal producers, the price of cobalt has remained fairly constant
these last few years. The nominal New York pricc(as quoted by Metal
and Mineral Markets) for cobalt mctal imported from Belgium, rcmained
at $1.92 per pound throughout the year. The nominal price for cobalt
ore, 13 per cent grade, f.o.b. cars, Ontario, 70 cents per pound of
cobalt throughout the year. The pricc paid during 1939 averaged
ebout $1.00 per pound of cobalt contained in the concentratc.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RTSOURCES,
OTTAWA, MARCH, 1940.



COPPER IN 1939

Canada's supply of copper is obtained from the copper-nickel ores
of Sudbury, Ontario; the copper-gold ore of the Horne mine at Noranda,
the copper-zinc ores of Waite-Amulet and Normetal mines, and the copper-
pyrites ores of the Aldermac mine, in Quebec; +the copper-zinc ores of the
Flin Flon and Sherritt-Gordon mines in northern Manitoba; the copper-
zinc-pyrites ores of the Britannia mine and the copper ore of Copper
Mountain mine in British Columbia.

In British Columbia the Britannia Mining & Smelting Company's mine
and the 6,500-ton concentrator at Britannia Beach were operated at full
capacity, producing copper and pyrites concentrates, which are exported.
Improvements and additions to the mill resulted in record metallurgical
recoveries during the year. The Granby Consolidated Company operated at
full capacity its Copper Mountein mine and the Allenby 4000-ton concen-
trator near Princeton; the copper concentrate produced is being expor ted.

In lianitoba the Flin Flon mine, concentrator and smelter of Hudson

Bay Mining & Smelting Company operated at capacity during the year. During
the latter part of 1839 the daily tonnage of ore treated in the concen-
trator was increased to 5,000 tons per day from the previous average of
4,550 tons, and certain changes were made in the flow sheet to permit
satisfactory handling of the increased tonnsge. A second main hoisting
shaft for the mine was started during the year. The surface plant for this
new shaft was completed except for the ore hoist. Full size sinking was
completed from the surface to a depth of about 700 feet, and an additional
1,300 feet of pilot raise and winze work was done from underground workings.

The installation of a fifth generating unit at the Island Falls
hydro-electric power plant of the Churchill River Power Company, Limited,
was completed and the unit was put into operation in April. The present
total rated generating capacity of the power plant is 90,000 H.P.

The copper smelter with an annual rated capacity of 45,000 short
tons treated a slightly higher tonrage of both Flin Flon materials and
Sherritt«Gordon custom coticentrate, and operated up to capacity through-
out the year. The third converter was installed late in the year.

In Ontario, the International Nickel Company of Canada, Limited,
operated Frood, Frood Open Pit, Creighton, Levack and Garson mines.
No.2 Shaft installation at Levack mine went into ore production in July.
Ore shipments from the Frood Open Pit development started in January.
At Garson mine the sinking of Noi2 Shaft was started in the month of
April and had reached a depth of 407 feet by the end of the year. The
. 16,000-ton concentrator and the smelter at Copper Cliff were operated to
capacity.

Development at the Falconbridge mine was restricted to lateral de-
velopment, the shaft remaining at the 2450 level plus sump. Enough new
ground was opened up to replace the 585,661 tons of ore hoisted and to
add over 600,000 tons to the reserves, which stood at 7,502,000 tons at
the end of the year. No exploration was undertaken at any of the
outside properties of the Company.

A fourth ball mill was added to the concentrator during the year,
and the percentage of ore milled, which averaged 57.7 for the year, rose
to 62 by year-end. A dryer for the largely increased tonnage of concen-
trate was added, and by sundry changes of flow-sheet, the milling
capacity was increased to produce 16,965.3 short tons of matte, con-
taining 9,232.5 short tons Nickel and 4,691.9 short tons of Copper, all
of which was shipped to the Company's plant in Norway for refining.

The Denison Nickel Mines, Limitcd, with property in Denison town-
ship, northwest of Sudbury, continued its development program.

The Ontario Nickel Company, owning property in the Sudbury dis-
trict and other parts of Ontario, did not operate in 1939.
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In Quebec, Noranda Mines, Limited, operated the Horne Mine, the
3,000-ton concentrator and the smelter at capacity during the year.
Exploration and diamond drilling were continued on the levels from 3500
to 4000 feet and sinking was commenced of an inside shaft from the 3000
foot level to an immediate objective of 5000 feet. Backfilling of under-
ground stopes was begun in May, at a rate of 7000 - 8000 tons per day,
using a mixture of reverberatory furnace slag reclaimed from old dumps,
granula ted current slag and pyrrhotite tailings from the concentrator.
About 100 tons per day of pyrite concentrate, a by-product of the milling
process, 1is being marketed for acid manufacture. Smelter output is about
55,000 tons of anode copper per year.

The Aldermac Copper Corporation, Ltd., with a mine and concen-
trator 12 miles west of Noranda, is concentrating 1000 tons of massive
sulphides daily, from which are produced copper concentrate and a high
grade iron pyrites concentrate; the latter is being exported to chem-
ical plants in the United States.

The Waite-Amulet continued the exploration and development of the
large high-grade orebody discovered in 1938. The new development and
ventilating shaft was completed to a depth of 1120 feet and connection
on the 1000~foot horizon with the central shaft by a 2000-foot drift is
expected to be completed in the spring of 1940, The new 1000-ton con-
centrator was completed and put in operation in OQOctober.

The Eustis mine in southern Quebec, operated by the Consolidated
Copper & Sulphur Company, Limited, was closed in June, 1939, and the
surface plant dismantled and sold. This was Canada's oldest copper mine,
It had been in almost continuous operation and production for close to
75 years, and had reached a depth on the incline of 7,400 feet. The
extensive development of recent years failed to prove any extension of
the orebody.

The Abana mine of the Normetal Mining Caporation, north of Dupuy
Station on the Canadian National Railway, operated to capacity its
500-ton concentrator. The copper concentrate produced is shipped %o
Noranda, and the zinc concentrate is exported.

The copper refinery of the International Nickel Company at Copper
Cliff, Ontario, was operated at full capacity. This plant was enlarged
during 1939 by about 25,000 tons to an annual capacity of 145,000 tons.
It treats the entire output of blister copper produced at its nearby
smelter. The blister copper goes in molten form to the refinery's anode
furnace; refined copper is produced from reverberatory furnaces and from
electric furnaces of the arc type; 8 second unit of the electric
furnace was put in operation in 1939. A feature of the special shapes
department is the production of machine-pointed vertically-cast wire bars.

The copper refinery of the Canadian Copper Refiners, Limited, at
Montreal East, Quebec, was also operated to capacity. This plant was
enlarged during the year by 20,000 tons to an annual capacity of 100,000
tons of refined copper. Ittreats the anode copper from Noranda smelter
and the blister copper from the Flin Flon smelter.

The total Canadian production in 1939 was 304,051 tons, valued
at $60,860,234, as against 285,625 tons valued at $56,554,034 in 1938;
of the total production, Ontario contributed 54 per cent, Quebec 19 per
cent, Manitoba and Saskatchewan 14 per cent, and British Columbia almost
L2 pey canfits

The exports of copper were valued at $53,227,919, compared with
$53,314,802 in 1938. The exports were as follows:
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Pounds 4
Copper fine in ore, matte, etc. 121,500,900 8,505,064
Copper blister 314111,800 3,113,742
Copper, old and scrap 6,930,000 544,901
gelper’ in ingoty bar ; rod, .ste, 331,637,700 33,730,487
Copper in rod, strip, sheet, plate and tubing 98,739,300 6,501,892
Copper wire and cable | 776,888
Copper manufactures 54,945

The imports were valued at $1,171,475, compared with $962,928 in
1938. The imports in 1939 included: copper in bar, rod, block, pig,
etc., valued at $393,611, and manufacturers and compounds valued at
$777 ,864.,

Owing to the spdcial revenue tariff of 4 cents a pound, sales of
Canadian refined copper in the United States had ceased in 1933, but were
resumed in 1937 ahd continued in 1938 and 1939; concentrate shiipped to
the United States, chiefly from British Columbia, but also from Quebec,
was treated in bond, the metal recovered being all offered for sale
abroad. On account of its excellent quality, Canadian refined copper is
much in demand from foreign buyers and is finding its way into ever-
widening markets. Most Canadian producers have the advantage of producing
copper more or less as a by-product in the rec¢overy of gold and silver,
nickel or zinec.

The world production in 1939, as reported by the American'Bureau of
Metal Statistics, was 2,356,800 tons, compared with 2,184,300 tons in
1938, and 2,504,000 tons in 1937,

Comparative Table of World and Canadian Production
{(in short tons)

Percentage
Year World Canada of total
1913 1,099,500 38,500 3.5
1929 %4119 200 124,000 5.9
1938 2,140,100 285,600 13.3
1959 2,356,800 303,100 12.9

The greater part of Canadian refined copper goes to Great Britain,
where the consumption of new copper, previous to 1939, was at the rate of
about 250,000 tons annually.

The United States is by far the largest consumer of copper, the
principal industries using copper in that country being, in order of
importance: the electrical manufacturers, automobiles, buildings,
electric refrigerators, and air conditioning — an industry still in its
infancy and expected to consume large quantities of copper. The United
States domestic consumption rose from a low of 50,000 tons a month in
April to about 90,000 tons for December. The total consumption for the
year 1938 (1939 not yet available) approximszted 522,000 tons compared
with 878,200 tons in 1937. In normal times the building industry is as
large a consumer of copper and its alloys as is the automobile industry.
Copper is considered one of the principal strategic métals in war-time.

Possibly one of the most interesting recent outlets for copper is
the inclusion of small amounts in steels and irons to improve their
resistance to corrosion and their mechanical properties. As this is a
rebtively new development, for the time being it represents complete ab-
sorption of copper, as hardly any of the material has had time to revert
to the steel market in the form of scrap. Beryllium-copper is & new
alloy, the use of which is gradually increasing; 1its consumption is
partly curtailed owing to the fact that beryllium-copper is a material
demanding special treatment and proper understanding. (London Metal
Bul. January 26, 1940.)
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The world's consumption of copper in 1938 (1939 not yet available)
as given by the American Bureau of Metal Statistics, was 2,177,800 short
tons, compared with 2,407,700 short tons imn 1937. Canada is now con-
tributing about 15 per cent of the total world production.

Canadian copper producers cooperated in the fall of 1939 in
arranging a contract with the Government of the United Kingdom to supply
210,000 short tons (about 70% of this output) of electrolytic copper at
prices prevailing immediately prior to the outbreak of the war, Pro-
ducers on the Pacific coast are continuing to export their product for
treatment abroad.

The price of electrolytic domestic copper (London price trans-
ferred to Canadian funds) averaged 10.092 cents per pound in 1939, as
against 9.972 cents in 1938 and 13.078 cents in 1937.

The New York price of domestic electrolytic copper averaged
10.965 cents a pound in 1939, compared with 10,0 cents in 1938. Owing
to the 4 cent duty, there is a differential between the foreign amd
domestic price.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA , MARCH, 1940.



GOID IN 1939.

The chief source of gold in Canada in 1939 was, as for many
years past, the gold-quartz mines which contributed about 85 per cent
of the total. The base metals mines contribution was 12 per cent, and
the balance of about 3 per cent was obtained from alluvial placer
operations.

Ontario is by far the most important producing province, con-
tributing over three million ounces, or three-fifths of the total
Canadian production. With the exception of the gold obtained as a
by-product in the refining of nickel and copper (about 85,000 ounces),
virtually all Ontario's gold comes from gold-quartz mines, Porcupine
and Kirkland Lake being the principal producing areas. Important con-
tributions (about 719,000 ounces) have been made in recent years from
Little Long Lac and adjoining areas in Thunder Bay district; from Red
Lake, Crow River, Sachigo River and Lake of the Woods areas in Kenora
district; Larder Lake and Matachewan areas in Temiskaming district;
and from Goudreau and Michipicoten areas in Algoma district.

Quebec's chief producer is still the Noranda gold-copper
mine, but the relative amount contributed by gold-quartz mines in the
northwestern part of the province is increasing rapidly. Important
contributions are being made by the mines in the Bourlamaque, Siscoe,
Malartic and Cadillac areas in Abitibi country, and the Arntfield,
Duparquet, Rouyn and Mud Lake areas in Temiscamingue county.

The chief source of gold in British Columbia is the gold-
quartz mines of the Bridge River area, in Lillooet division, of the
Salmon River area, in Portland Canal division; of Wells camp, in the
Cariboo division; of Hedley camp, in Osoyoos division; of the Sheep
Creek, Ymir and other adjoining areas in Nelson division; and of
~ Zeballos river, on the west coast of Vancouver Island. Next come
auriferous base metal ores, notably those of the Britannia and Copper
Mountain mines. A relatively small amount (50,000 ozs.) is obtained
from placer operations.

Mani toba's gold is derived partly from the copper-zinc-gold
ores of the Flin Flon mine supplemented to a small extent by the
Sherritt-Gordon mine, and to a greater extent (about 55%) from the
gold-quartz mines of Rice Lake district in eastern Manitoba, of God's
Lake district, and of The Pas district.

In Saskatchewan, the production is mainly from tﬁat portion
of the Flin Flon mine lying west of the interprovincial boundary and
to @ small extent from the new mines near Goldfields, Lake Athabaska
district.

In the Northwest Territories, production was started in 1938,
this being obtained from the Yellowknife River area, on the north shore
of Great Slave lake,

Yukon's gold output is virtually all from placers, and is won
chiefly in large-scale dredging operations, mainly in the vicinity of
Dawson City.

Nova Scotia's output is from the gold-quartz mines of Seal
Harbour, Montague, Caribou, Moose River, Goldenville, and a few other
areas., :

In Alberta, a small amount of placer gold is reported annually.
Plants for the production of fine gold are operated by: The

Royal Canadian Mint, at Ottawa; Hollinger Consolidated Gold Mines, Ltd.,
at Timmins, Ontario; International Nickel Company of Canada, Ltd., at
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Copper Cliff, Ontario; Canadian Copper Refiners, Ltd., at Montreal
East, Quebec; and Consolidated Mining and Smelting Company, Ltd., at
Trail, British Columbia. The Copper Cliff refinery provides a service
for several of Canada's gold mines by working up their accumulation of
slags, mattes, and other gold-bearing materials,

During 1939, great activity was manifest in the development of
new mines, especially in the o0ld Porcupine and Kirkland Lake (Larder
Lake section) areas, in the Patricia section of Kenora district, and
near Opeepeesway Lake, Sudbury district, Ontario; 'in the Cadillac-
Malartic and adjoining areas, in western Quebec; in new areas of
Yellowknife River, in the Northwest Territories; near Lake Athabaska
in Saskatchewan; and in the Zeballos river area, on the west coast of
Vancouver Island in British Columbia.

In 1939, 158 gold mills were in operation, with a combined
daily capacity of 57,400 tons. Of this total 15 smecll plants were in
operation only intermittently; and 14 plants ceased operation in the
course of the yedr: New mills completed and put in operation numbered
25 with a combined daily capacity of 4,830 tons: In addition, there
were 5 mills, with a combined daily capacity of 640 tons, under con-
struction and scheduled to come into production in 1940,

In 1938 the total number of mills was 187, with a combined
daily capacity of 50,925 tons. Twenty-five small mills operated inter-
mittently and 15 plants ceased operation in the course of the year.

New mills put in operation numbered 37, with a combined daily capacity
of 6,265 tons. In addition, 11 mills were under construction.

; Increases to plant capacity in 1939 took piace at 32 plants
and totalled 2,985 tons, compared with 34 plants and a total of 2,430
Tons 4 FUss,

In Nova Scotia, the Killag mill was rcnovated and operated for
a short time. Several old properties were again put in operation in
a small way. The two largest plants in Nova Scotia, the Seal Harbour
(250-ton) and the Guysborough (100-ton) were operated continuously and
to capacity.

In Quebec, the new mills were: Malartic Goldfields with 300
tons, Wood-Cadillac with 225 tons, Amm gold with 175 tons, and Central
Duverny with a 25-ton mill.

In Ontario, the new mills were: Chesterville Larder Lake and
Uchi, each with a capacity of 500 tons; DPreston Fast Dome with 400 tons;
Bercns River with 250 tons; Tyranite and Upper Canada, each with 200
tons; Cochenour Willans and De Santis, cach with 1950 tons; Cordova and
Ronda (now idle), each with 125 tons; Kenricia and Magnet, each with
100 tons; Hiawatha with 50 tons, and the Ranson with a capacity of 25
tons.

In Manitoba, no new mills were brought into production during
the year.

In Saskatchewan, the 1,000-ton mill of the Box property near
Goldfields operated by the Consolidated Mining and Smelting Company, was
put in operation in June. The adjoining Athona property was under
development.

In British Columbia, the new mills were¢: Monashee Development
60-ton mill, near Lumby; Mount Zeballos 50-ton :2ill, and Central
Zeballos 25-ton, both on the west coast of Vancouver Island.
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In the Northwest Territories, the only new mill was the 50-ton
mill of the Negus, Yellowknife Bay, Great Slave Lake.

In the Yukon Territory; a 25-ton mill was put in operation by
Richards and Keobke of Carmacksi

The gold production of the Dominion in 1939 was 65,095,176 fine
ounces, valued at $184,144,756; compared with 4,725,117 fine ounces,
valued at $166,205;990 in 1938, & gain of 370,000 fine ounces and of
$17,939,000. The 1959 output was an allutime high record:

By provinces the production was as follows:-

4 Dogd & BB 8
Fine ounces $ Fine ounces
Nova Scoti@ ...... 29,943 1,082,170 26,560 934,248
QUebEo L i e " 953,478 34,459,648 881,263 30,998,426
Ontario -
BOroniie id . 5 v e 15296 ,671 44,275,752
Kirkland Lake .. 1,030,829 36,259,410
GoHBYS  ya e o, £06, 977 21,350,416
Total Ontario .... o3UB6 B4 1X1,589,222 2,896,477 101,883,578
Nt boba v 180,867 6,536,714 185,706 6,532,209
Saskatchewan ,.... 774120 2,787,194 50,021 1,759,489
&lher-fe i sinasss o 359 124976 305 10,728
British Columbia.. 629,037 22,734,026 €05,617 21,302,578
Yulcon & Rl vy . 138,148 L0 e. B0y - . V9,168 2,784,734
CANADA 5,095,176 184,144,756 4,725,117 166,205,990

The value of Canada's gold production in 1939 was about 50
per cent of the total value of all metals and 35 per cent of the total
value of the entire output of the Canadian mineral industry.

.The world production of gold in 1939 is estimated at
39,780,000 fine ounces (as given by the Engineering and Mining Journal),
compared with 37,942,700 fine ounces in 1938 (as given by the American
Bureau of letal Statistics). Canada ranks third after South Africa and
Russia as a world producer, and contributes about 12 per cent of the
to tal output. In the past 15 years the gold production of the world
has more than doubled. The United States Treasury continued to add to
its gold reserves, now valued at 17.7 billion dollars, said to be equal
to about two-thirds of the world's monetary gold.

The price of gold during the first eight 1onths of 1939 was
slightly more than $35 per fine ounce. After war was declared the price
rose in September to an average of $37.21 as a result of the adverse
exchange with the United States; 1in the latter part of the year, in
view of the premium of 10 per cent on United States: funds, the price has
been averaged about $38.50. The average at which Janada's gold pro-
duction was computed for the year was $35.926 per fine ounce.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940,



IRON ORE IN 1939

Deoposits of iron ore in Canada are numerous and widespread.
These deposits include hematite, siderite, magnectite, bog iron and
magnetic sand. Because of the availability of higher grade ores in
the Lake Superior (United States) iron ranges, ané in Newfoundland at
relatively low cost, the domestic iron and steel industry uscd no
Canadian ore from 1923 until 1939 (a period of 16 years) when tho
production of iron ore in Canade was resumecd.

Algoma Ore Proper ties, Limited, a wholly owned subsidiary
of algoma oteel Corporation, Limited, stimulated by the bounty of two
cents a unit provided by the Ontario Government, begen in 1937 pre-
liminary development work at its new Helen Mine in the Michipicoten
area, Algoma district, Ontario, and the property was brought into
groduction in the summcr of 1939, the first sinter being made in

uly, 1939.

The New Helen deposit is cstimated to contain at least
100,000,000 tons of carbonate ore, averaging about 35 per cent iron,
and to fit it for commercial use in blast furnaces a Sintering Plant
capable of treating 3,000 tons of ore a day has been built, the sinter
being of the following analysis:

Iron 53.40% Alumina 2,06%
Phosphorus 0.03 Lime 3495
Silica 7.00 Magnesia 7.50
Mangane se 3..00 Sulphur 0.035

Total shipments of sintered ore in 1939 were 110,315 tons.
The beneficiated ore is shipped to the company's blast furnaces at
Sgult ©te., Marie, Ontario,

A new and important producer in 1940 will be the Steep Rock
Lake Iron Mines Ltd., from its Stcep Rock Lake property, ncar Atikokan,
Thunder Bay district, and about 135 miles west of Port Arthur, Ontario.
This property was discovered in the wintcer of 1937-1938 by diamond
drilling through the ice, and has since been under intensive development.
& shaft i1s being sunk to the ore body to a depth of about 1,000 feet and
production is expeected by the summer of 1940, This degosit is probably
gne of the most important mineral discoveries made in Canada for some

ime.

Under present day conditions and aided by the Ontario bounty
of 2 cents a unit, it is possible to work these deposits profitably.

In Nova sScotia, the Dominion Stcel & Coal Corporation with
plants at Sydney, Cape Breton, draws its ore supply from its own mines at
Wabana, Newfoundland.

In Ontario, the plants of Stecl Company of Canada at Hamilton,
and of Canadian furnace Limited, at Port Colborne, draw all their iron ore
supplics from the Lake Superior region of the United States. The
algoma Steel Corporation supplements its requirements with imports from
the same source,

Bountics on the produetion of iron orc are offered by the
provinces of Ontario (as above stated) and British Columbia,

; The production of iron ore in 1939 was 123,598 tons valued at
$341,594,:. . As previously stated there had not been any production since
1
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Imports in 1939 of iron amd its products (including iron ore
to the value of $4,179, 353) were valucd at $183,159, 650 of which
%158 , 138,245 came from the United Statcs and @19 253 070 from Great
ritain.

Imports in 19 8 of iron and its Zroducts (including iron ore to
the value of $2,830,500) were valued at $162,554,200, of which , ~~

%134 844,200 camc from the United States and $21, 646 200 from Great
ritain.

Bxports in 1939 were valued at $63,102,432 of which $4,954,238
went to the United States and ¢15,976,901 to Great Britain., The exports
in 1938 were valuecd at $60,139, 369 of which 4,148,832 went to the
United States and $13,517, 445 to Great Britain,

The demand for primary iron and steel was supported in 1939
by the heavy domand for war purposcs. .

IsoU 4D BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MaRCH, 1940,



LEAD IN 1939

The greater part of the lead produced in Canada has come from
the great Sullivan silver-lead-zinc mine at Kimberley, British Columbia.
Other important sources of production in British Columbia have been the
Monarch silver-lead-zinc mine near Field, and numerous silver-lead and
silver-lead-zinc mines in the Kootenay and other districts; the high-
grade silver-lead mines of the Mayo area, Yukon Territory; various lead
mines in Ontario, from which there has been no production for a number
of years; the lead-zinc mine in Portneuf county, Quebec; and in Nova
Scotia, the lead-zinc-copper mine at Stirling, Cape Breton.

In British Columbia, the Sullivan mine at Kimberley, owned and
operated by the Consolidated Mining and Smelting Company of Canada, pro-
duces the greater part of Canadian lead; the lead and zinc concentrates
produced at its 6,500-ton concentrator are shipped by rail 185 miles %o
the Company's smelter and refinery at Tadanac, near Trail, The lead-
zinc mine of the Base Metals Mining Corporation, Limited, located near
Field, B.C. was idle all the year until about December 15th, 1939, when
preparations were started to re-open the mine and operate the 300-ton
concentrator. Production did not, however, get started until January
16th, 1940, The mine and concentrator of the Whitewater at Retallack
was worked for part of the year; several other properties in this area
(Ainsworth-Slocan) such as the Lucky Jim, Mammoth, McAllister and Utica,
were under development and occasional shipments were made, With higher
lead and ziné prices, the above mentidned properties and several others
in gritish Columbia are expected to become fairly regular producers in
1940.

In the Yukon Territory, the Treadwell-Yukon Company continued
producing from its several small but high-grade silver-lead properties
near Mayo.

In Quebec, the Tetreault property near Notre-Dame-des-Anges,
Portneuf county, and the Stirling property at Stirling, Cape Breton,
Nova Scotia, were not producing in 1939; the lead and zinc concentrates
when produced were exported.

The lead smelter and electrolytic refinery at Trail, British
Columbia, the only one in Canada, with a capacity rating of 560 tons of
refined lead a day, or 205,000 tons a year, was operated at close to
capacity. :

The Canadian production of lead in 1939 was 194,189 tons
valued at $12,307,727, compared with 209,464 tons valued at $14,008,940
in 1938.

The exports of lead in ore, pig, etc., in 1939 were 184,838
tons, valued at $9,850,076, compared with 158,513 tons valued at
$8,983,200 in 1938; and white lead, 128 tons valued at $20,931 in 1939,
compared with 35 tons valued at $5,700 in 1938.

: The total imports of lead and lead products in 1939 were valued
at $3,367,822, compared with $2,879,800 in 1938.

The world production in 1939, as published by the American
Bureau of Metal Statistics, was 1,904,900 short tons, compared with
1,845,636 tons in 1938, and a maximum production of 1,933,000 short tons
in 1929. Canada contributes over 10 per cent to the world's production
of lead. The principal producing countries are, in order of importance:
United States, Mexico, Australia, Canada, Germany, Belgium, India(Burma),
and Russia.
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Comparative Table of World and Canadian Production
(in short tons)

Percentage
Year World . Canida of total
1913 1,297,600 18,800 1.4
1929 1,932,500 163,300 8.4
1938 1,845,600 209,500 113
1939 1,904,900 194,200 10.2

The world consumption in 1938 (1939 not yet available, as given
by the American Bureau of Metal Statistics, was 1,802,150 short tomns,
compared with 1,908,870 short touns in 1937. The Canadian consumption of
lead is probably between 35,000 and 40,000 short tons a year. In the
United States the principal consumption continues to be in the storage
battery, lead pigment, cable covering, building and ammunition indus-
tries. Lead has so many diversified uses that improved business in any
direction is bound to reflect in the lead market.

Radio-active lead chloride and radio-~active lead oxide is now
being produced as a by-product at the radium refinery at Port Hope,
Ontario.

In the United Kingdom, consumption of lead for the last few
years has been increasing more or less regularly, and is much in excess
of that for the year 1929; the chief influence has been the building
activity and the increased armament requirements. The consumption is
estimated at 425,000 - 450,000 short tons.

The average price of pig lead (quotations on the London market,
converted to Canadian funds) in 1939 was 3.169 cents a pound, compared
with 3.35 cents in 1938, The average price at New York was 5,05 cents,
compared with 4.74 cents in 19384

ISSUED. BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940,



MANGANESE IN 1939

The manganese ores that have been mined in Canada are
pyrolusite, manganite, psilomelane, and bog manganese. These, with
the exception of the bog manganese, were mostly of a high manganese
content and fairly free from deleterious constituentss They were
usually in small lots ard were derived from various localities in
Nova Scotia, New Brunswick and British Columbia. Mahganese being
considered a war minheral, much interest in old properties and search
for new deposits have been in evidence since September 1939.

The production of manganese ore in Canada in 1939 was
396 tons valued at #5,688. There was no production reported in 1938.
There was a production of 85 tons valued at 817 in 1937.

The imports of "manganese oxide" in 1939 were 29,787 touns
valued at @621,231 compared with 21,050 tons valued at $463,673 in 1938,

The manganese ore imported into Canada comes mainly from
the Gold Coast, West africa. The ore is principally used in the making
of ferro-manganese.

Notwithstanding the duty of nearly 2 cents per pound of
metallic manganese in ferro-mangasnese of a grade of 350 per cent or more,
most of the Canadian ferro-manganese is exported to the United States.

The world's production of manganese is estimated to
exceed 6,000,000 metric tons. The production in 1937 (1938 & 1939 not
yet available), as reported by the United States Bureau of Mines.

Russia is by far the largest producer, followed by British
India, West Africa (the Gold Coast), the Union of South Africa, Japan,
Brazil, Egypt and Cuba.

The duty on manganese ore or concentrate and manganiferous
iron ore, containing in excess of 10 per cent of metallic manganese,
imported into the United States is % cent per pound of metallic manganese.

The trade agreement between the United States and Canada
signed on November 15, 1935, and proclaimed by the President on December
2, 1935, provided for reduction of the duty on ferro-manganese containing
not less than 4 per cent carbon imported into the United States., This
agreement went into effect January 1, 1936, and is still in force.

The duty on ferro-manganese of a grade of 30 per cent or ‘
more, imported into the United States is approximately 2 cents per pound.

The metallurgical industry is the largest consumer of
manganese ore; the next in importance is the bittery industry; the
chemical, ceramic amd glass industries consume relatively small quantities

The electrolytic production of metallic manganese announced
two years ago by the U. 5. Bureau of Mines has been improved and
commercial produection was begun in 1939 at Knoxville, Tenmn., by the
&lectro Manganese Corporation. .

The process for making electrolytic mangsnese and the
properties of many of the alloys made from electrolytic manganese have
been described by the U. 3. Bureau of Mines (R, I. 3477, Nov. 1939).
Manganese alloys with a few per cent of copper and nickel are said to be
ductile and may be rolled or dram. With suitable heat treatment they
develop exceptionally high vibration damping capacity and electrical
resistance,
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Under the Strategic Materials Act considerable recon-
naissance work was conducted in the United States by the Government
agencies in areas that are known to contain mangancse,

The price of manganese ore in 1939 at North Atlantic
ports for 46 to 48 per cent manganese, Brazilian, was 27 cents per unit
from January to September, 40 cents for October, 43 cents for November
and 45 cents for December; for South African ore, 50 to 52 per cent
manganese, the price was 28 cents per unit from January to September,
and 45 to 50 cents from October to December: for chemical grades 80 per
cent Mn0O2, the price was @45\}hroughout the year.

(| pa done .
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MERCURY IN 1939.

Qccurrences of mercury in the form of cinnabar or sulphide
of mercury have been reported from a few localities in British
Columbia and from one in Ontario. Mercury, associated in the form
of an amalgam with the silver ores of the Cobalt area, Ontario, has
also been noted.

The improvement in the price of mercury and war requirements
have encouraged further exploration for mercury deposits in Canada.
In British Columbia development work was done on a number of proper-
ties. The new Pinchi Lake deposit near Fort St.James in nearing the
production stage, and a substantial output is expected from this
source in 1940, This property, which is controlled by the Consoli-
dated Mining & Smel ting Company, is located 19 miles, by water and
trail, northwest of Fort St.James, which is 42 miles north of
Vanderhoof, a station on the Canadian National Railways line. A 50-
ton reduction plant is being considered.

The Empire Mercury Mines, Ltd., in the Bridge River area,
built a 10-ton Gould reduction furnace, really a testing unit, and
started production in the fall of 1938. The plant was operated for
two months early in 1939. The product is marketed in Vancouver, and
is sold mainly to gold mine and placer operators in British Columbia.

The production in 1939 was 436 pounds (5.7 flasks), valued
at $1,226, compared with 760 pounds (10 flasks), valued at $760 in
1938, With the exception of a small output (138 flasks) of mercury
produced between 1895 and 1897 from a property near Savona, Kamloops
lake, British Columbia, and about 12 flasks recovered between 1910
and 1918 in the treatment of the Cobalt camp silver ores, no mercury
was produced in Canada previous to 1938.

The mercury imports into Canada in 1939 were 109,232 pounds
valued at $165,489, compared with 49,504 pounds valued at $49,564
in 1938. 1In addition, mercury salts were imported valued at $9,486
as compared with $5,083 in 1938,

The world production of mercury in 1939 approximated 5,000
tons, chiefly from Spain and Itaely. Under the stimulus of increased
demands and higher prices, it has considerably increased over the
production of recent years. Other important producers are: the
United States, Mexico, and Bolivia.

Considerable guantities of mercury are still consumed by the
gold mining industry, although the introduction of "corduroy"
blankets for the concentration of gold ores has decreased the demand.
Substantial gquantities are being required in new chemical and metal-
lurgical plants as a catalyser, and for mercury arc rectifiers., 1I%
is used in boiler-compounds, and in the preparation of drugs and
chemicals, Mercury is now being used extensively in conneetion with
the latest process of artificial silk manufacture. Research is being
carried on, and the prospects for increased consumption in new uses
are said to be encouraging.

Mercurio Buropeo resumed combined selling of Italian and
Spanish mercury in May, 1939.

The average New York price of mercury in 1939, in flasks of
76 pounds, was $103.94, compared with $75.47 in 1938. During the
last quarter of 1939, due to war conditions, the price was $140 to
$145 a flask. In January, 1940, the price fluctuated between $142
and $158, and in February, between $175 and $182 a flask.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940.



MOLYBDENUM IN 1939

Molybdenite, the chief ore of Molybdenum, is a soft and shiny
steel blue-grey coloured sulphide containing 60 per cent of the metal,
In Zastern Canada it is usually found in pegmatite dykes or along the
contacts of limestone and gneiss, commonly associated with greenish-grey
pyroxenites in which other metallic minerals, such as pyrite and.pyr—
rhotite, often occur. In northern and western Ontario and in Brltlsh_
Columbia, molybdenite is usually associated with quartz veins, intruding

granites, or diorites)

During 1939 active prospecting or development was being undgr-
taken on about seventy-five different properties throughout the Dominion,
about half of which were in Ontario.

In southeastern Ontario there were about sixteen properties
being actively prospected along the main molybderiite belt stretching
northeasterly from Peterborough. In the northern part of the province
from the Manitoba to the Quebéc boundaries along and to the south of the
Canadian National Railways main line, about beventeen properties were
prospected and five in the Aldoma district. The only producer was in
the latter district where the Regnery Metals, near Hawk Junmction, put
a few hundred tons through a small 10-ton mill. Less than two tons of
medium quality concentrate, somewhat high in copper was produced, a few
hundred pounds of which were shisped. As the ore proved to be considerably
lower grade than was originally estimated, the property closed down in
January 1940,

In Quebec, activity was reported on eight properties in the
vieinity of the Canadian National Railways main line, A bulk sample
of eight tons of ore averagimg 0.44 per cent molybdenite was sent to the
Bureau of Mines, Ottawa, by the Molybdenum Corporation of Canada from its
property twenty miles northwest of Val d4'Or in the Abitibi district. A
few years ago this company opened up some wide quartz-molybdenite veins to
a depth of 250 feet and made some concentrate in their pilot mill; about
a ton of this concentrate was shipped to Zngland in 1939. In the southern
portion of the province prospecting was active on thirteen properties in
the region north and northwest of Ottawa. The most promising operations
at present are those of the Quyon Molybdenite Company at the o0ld Moss
mine, near Quyon. This mine was the outstanding producer during the last
war and accounted for 78 per cent of Canada's molybdenum output during
1915-18, Several of the ore bodies on this property were opened up during
the year and two or three hundred tons of ore averaging 1.5 per coent
molybdenite, mainly from No. 4 deposit, were shipped to the Bureau of
Mines, Ottawa, for concentration tests, from which three to four tons of
high grade concentrate was produccd. The company also acquired the Kert
(01d Ross) property, twelve miles northeast of the Moss Mine and shipped
ten tons of almost 2 per cent ore to Ottawa, It is proposed to erect,
early in 1940, a 100-ton mill and to produce about a ton concentrate daily.

In British Columbia therc was activity on about a dozen proper-
tics, none of which at present show _incdication gf being a probable future
producer, Many of the British Columbia molybdenite properties have been
cxamined and reported upon recently by Dr. John S. Stevenson of the
Department of Mines, Victoria, B. C.

Prospecting was carried out on one property each in Saskatchowan,
in Manitoba, and in New Brunswick.
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In spite of considerable activity throughout Canada, the only
molybdenite concentrate produced was a small amount by the Regnery
Metals and about 3% tons at the Bureau of Mimes, Ottawa, from ore
shipments from four or five properties, mostly from the Moss Mins, Quyon,
This concentrate is at present stored at Ottawa. About 1% tomns of
concentrate valued at $713 was shippcd by individual companies,

Canada imported the equivalent of 72 tons of molybdenum in the
form of calcium molybdate (41% Mo), ferromolybdenum (60% Mo) and
molybdic oxide briquettes. In the previous year the imports were
181,377 pounds of the molybdatc, and 59, 317 pounds of the ferro--
equivalent to 55 tons of metallic molybdenum,

: The world production in 1939 of metallic molybdenum was about
16,500 tons, against 17,000 tons in 1938, The Udited States contributed
about 15,500 tons, which was about 1,000 tons of the metal less than
the all-time record of 1938. The Climax Molybdenum Company at Climax,
Colorado, produced 10,900 tons as against 14,000 tons in 1938. This
decrease was due to a reduction in the ore treated from 12,000 to 7,500
tons daily for six months in the middle of the year; but from the last
guarter to date the larger amount is being milled daily. The total
output from the other United States producers increased from 2,500 tons
in 1938 to 4,600 tons of metallic molybdenum in 1939. This was mainly
due to the imcrease in the output of molybdenite concentrate as a by-
product from several United States copper operations.

Outside the United States, the largest produetion comes from
Cananea in Mexico, which in 1938 had an output of high-grade concentrate
of molybdenum sulphide containing 806 toms of the metal. The Knaben
mine in Norway produced 750 tons of molybdenite comncentrate. Several
other companies were active in Norway. In Australia, there are several
small producers distributed throughout New South wWales, and one in
Quecnsland, A few tons are produced from Korea, Greece amd Turkey; about
300 tons from Riecran in Peru; about 200 tons of concentrate ammually
from t he Azagour district in French Morocco; and recently, molybdenite
concentrate is bexng recovered as a by-product from the Braden copper
mine at Sewell, Chile.

Molybdenum is used chiefly in steel to intensify the effects
of other alloying metals, particularly nickel, chromium, and vanadium.
The amount used in these steels is only from 0.15 to 0.4 per cent, The
greatly extended use of molybdenum in many fields has caused a steady
and considerable increase in consumption.

Molybdenum alloys are being extensively used for the hard-
wearing and other important parts in aeroplane construction, for seamless
steel tubing, and for the hollow steel propellor blades; also in the
manufacture of shell stecls and in armour plating; as high grade
structural steels, etc. In Germany this metal is said to have entirely
replaced nickel for automobile and heat-resisting steels. Molybdenum-
vanadium high-speed tool-steels are replacing, in some instances, high
tungsten high-specd steels with improved all-round efficienoy, and in
other instances molybdenum is successfully combined with the tungsten.
The use of molybdenum in cast iron has inerecased considerably in recent ;-
years., & new magnetic alloy for permanent magnets contains 30 per cent of
molybdenum combined with cobalt and iron.
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Much molybdenum wire and shect is used in the radio industry,
and ncew alloys suitable for clectrical contacts and for heating glements
contain molybdenum, The chemical applications of the metal continue
to grow, In a new blackplating process, 45 per cent of molybdenum
combined with 10 per.cent of nickel, known as "Moly Black", produces
lustrous deep black electro-deposits, superior in colour to any before
known. The rate of deposition is 20 times faster than with nickel alone,
and is applicable to bases of many metals.

Until recently molybdenum was introduced into steel either
as calcium molybdate or as ferro-molybdenum, but during the past year or
two new forms of the addition agent have been marketed, such as molybdic
oxide briquettes, or as "molyte", a compound of molybdenum oxide, lime
and flux-forming oxides. The American product is so0ld in bags each
containing 5 pounds of molybdenum anéd the £nglish procduct of the same
nome is s0ld in s0lid blocks containimg 4 pounds of the metal., It is
now snnounced that tho sulphide (concontrate) itself is being added
direct with beneficial results from a machining standpoint,

; The consumption of molybdenum in £ngland is substantial,
During 1938 about 2,000 short tons of metallic molybdenum was consumeq,
all of which came from the United States, except 20 tons from Australia}
Consumption in fngland is expected to imcrcase comsiderably during the

present war:

The price at New York of 90 per ccnt molybdenite concentrate is
nominally 45 cents per pound of contained molybdenum sulphide (49 cents
in Canadian funds), but the duty on ore or concentrate into the Unit ed
Statos is 35 cents per pound on the metallic molybdenum contained
therein (about 20 cents per 1b. for a 90 per cent concentrate). The
priee in Sngland is nominally 48 cents (50 shillings a long ton unit)

f. 0. be English port. Calcium molybdate is about 87 cents and ferro-
molybdenum about ¥1.05 per pound of contained molybdenum f. . b,
Montreal.

The present situation for the production of molybdenite in
Canada is very different from that of the last war when available supplies
waere comparatively small, and the price over double what it is today.
At present there are no metallurgical plants in Canada converting the
concentrate into suitable addition egents for alloy steels. Consequently
there are no buyers in Canada of the concemtrate, except perhaps for
export to Lngland through Camadiem ore dealers. On account of the high
duty, exports into the United States are prchibitive, The only rcmaining
market, therefore, is fngland or France, The latest information
(February, 1940) from £nglish steel makers is to the effect that they
have stocks on hend for some time to come, and also have contracted ahead.
As will be seen from the parsgraph on "world production", there are huge
potential supplies in the United States-~--onme mine alone produces in less
than a week the same amount as the whole of Canada's four-year last war
output, The prieec and supply of this metel is therefore controlled
by the United States, and unless circumstances arise in which this supply
is cut off from the Allies, there is little likelihood of there being
any marked change in the situation, However, adviee from England
indicates that #&nglish agents will purchase, at markect prices, small
tommages of high-grade Canadian concentrate froe from impurities. It
would appear, therefore, that any concentrate, up to specifications,
that Canada will producc in the next year, can be sold to fnglish ore
dealers., Sales would be somewhat improved inm the event of Canada convert-
ing the comecentrate into an aidition agent, or if the Adirect application
of the sulphide into steel beceme general,
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Molybdenite is comparatively common in Canada, several hundred
dep031ts being known, but the great majority are either low grade, or
snmall and spectacular or very irregular and discontinuous, and there-
fore difficult to mine profitably. Under present conditions, the
indications are that in order to be commercial, the molybdenit e should
be fairly evenly distributed throughout a large body of rock in which
the unselected ore mimed would be not less than about one per cent.

Some form of co-operation between the numercus potential producers and
thc erection of a central treatment plant should be comsidered.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RbSOURCES
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NICKEL IN 1939

Nearly all Canada's nickel is derived from the nickel-copper
ores of the Sudbury district, in Ontario, though a small amount is a
by-product from the silver-cobalt ores of Cobalt and similar camps
in the northern part of the same province,

Production during the yoar was from the Frood, Creighton,
Garson and Levack mines of the International Nickel Company and from
the Faleonbridge mine of the Falcombridge Nickel Mines Ltd.

Both the International and Falconbridge companies produced
at a high rate exceeding slightly the 1937 all time high record for
nickel production in Canada.

In Ontario, the Intcrnational Nickel Company of Canada, Limited,
operated Frood, #rood Open Pit, Creighton, Levack, and Garson mines.
No, 2 Shaft installation at Levack mine went into ore production in
July. Ore shipments from the frood Open Pit development started in
January. 4t Garson mine the sinking of No. 2 Shaft was started in the
month of April and had rcached a depth of 407 feet by the end of the
year, The 16,000-ton concentrator and the smelter at Copper Cliff were

operated to capacity,

~, Development at the Falconbridge mine was restricted to lateral
devclopment, the shaft remaining at the 2450 level plus sump. Znough
new ground was opened up to replace the 585,661 tons of ore hoisted and
to add over 600,000 tons to the reserves which stood at 7,502,000 tons
at thc end of the year, No exploration was undertaken at any of the
outside properties of the Company.

A fourth ball mill was added to the concentrator during the
year, and the percentage of ore milled, which averaged 57.7 for the year,
rosc to 62 by year-emd, A dryer for the largely increased tonnage of
concentrate was added, and by sundry changes of flow-sheet, the milling
capaclity was increased to produce’. 16,965,3 short tons of matte, con-
taining 9,232,5 short tons of Nickel and 4,691.9 short tons of Copper,
ell of which was shipped to the Company's plant ir Norway for refining.

In the carly part of 1937, B. C. Nickel Mines, Limited, now
known es the Pacific Nickel Mines, Limited, with property at Choate, B.C.,
made some experimental shipments of concentrate to Japan:; but nc work
wag donec at the nmine in 1938 and 1939, pending the outcome of negotiations
30 supply Japancese intercsts with nickel concentrate for smelting in
apan,

Important new activitics in Ontario were the continued develop-
ment by Uenison Nickel Mines, Limited, of its property near wWorthington
in the Sudbury district. The Cross mickel property et Shebandowan Lake,
west of Port Arthur, in the Thunder Bay district, purchased in 1937 by
the Internatiomal Nickel Company, remained idle in 1939,

The Cuniptau mine, now merged in the Ontario Nieckel Corporation,
was inactive.

; The production of nickel in 1932 was 113, 53 tons, valued at
$50,920,305, compared with 105,286 tons valued at $55,914,494 in 1938.

: The exporte of nickel im 1939 were 117,3%1 tons valued at
%57,933,511 compared with 98,852 tons valued at $52,496,417 in 1938,
$g§81mports were valued at ¢1,581,970 as compared wvith $1,401,338 in



i e

The world .production in 1939 is estimated at 125,000 short
tons, all of which, except 12,000.tons, was produced in Cenada, The
ﬁther producing countries are New Caledonia, Greece, India, Norway and

ussgia,

According to a statement published by.the International Nickel
Company, the estimated world consumption in 1939 was 125,000 short tons,
compared with 80,000 tons in 1938, and 100,500 tons in 1937. This
record consumption of nickel is attributed to the great improvement in
the heavy industries in the Unitef States and Canada, and to the general
speeding up of industry in durope and other parts of the world, in order
to augment the production of necessary war supplies.

New application of nickel deveioped during racent years
accelerated substantially the consumption of nickel steels and alloys in
a great diversity of form and composition:.

The approximate distridbution of the consumption of nickel
in 1939, as given by the Internmational Nickel Company, was as follows:

Percentage

steels go‘-q-"oooaoo’a"ao‘-';'oa-otbbuooooo'tuo..o-o--o-c- 60

(Construetion Steels, Stainless Steéls and other

Corrosion and Heat Resisting Steels, and Steel

Cagtings)
Nickel Cast Iron 3
Nickel-Iron Alloys ; 1
Nickel-Gopper Alloys and Nickel Silvers 10
Nickel Brass, Bronze an@ Aluminium Alloy Castings 2
Heat Resistant amd Blectrical Resistence Alloys 3
"Monel", Malleable Nickel, Nickel Clad, "Inconel" 10
“lectrodeposition 8
Non-Metallic Materials for the Chemical Industry 1

Nickel Salts, Ceramic Materiels, Storage Battery

Materials and Catalysts :
Miscellaneous and Unclassified 2

The base spot price of nickel in the United States in 1939
was 35 cents per pound, The same price has ruled for the last 14 years.

I3SUED BY THE BUREAU OF MINES,
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PLAT INUM GROUP METALS IN 1939

Except for a few ounces of platinum from the black sands
of British Columbia, and a small production as an impure residue
in the refining of gold at Trail, B. C., all the Canadian platinum
and allied metals are obtained from the treatment of the Sudbury
nickel-copper matte. The successful development of the copper-
nickel mines near Sudbury has added considerably to the Canadian
production of metals of the platinum group, as the ores usually
contain a notable amount of these metals.

The refinery at Acton, England, owned by the International
Nickel Company through its subsidiary the Mond Nickel Company, is
designed to treat precious metal residues. It has an annual capa-
city of 300,000 ounces of metals of the platinum group. All the
platinum metals obtained are sold by the lMond Nickel Company Limited,
and by its regular distributors throughout the world.

The Falconbridge Nickel Company, which exports its nickel~
copper matte to Norway for refining, added im 1935 a precious metal
recovery unit to its copper-nickel refinery at Christiansand and
now produces and sells refined gold, silver, platinum, and palladium.

The Canadian production of platinum in 1939 was 148,902
ounces valued at $5,222,589, as against 161,326 ounces valued at
$5,196,794 in 1938, The production of palladium and other associated
metals of the group, was 135,402 ounces, valued at $4,199,622, as
against 130,893 ounces, valued at $3,677,342 in 1938.

The imports of platinum products in 1939 were valued at
$234,171 as against $292,711 in 1938.

; Exports in 1939 were valued at $6,178,227, as against
$9,364,815 in 1938; export records do not show the metals of the
platinum group present in exported copper-nickel matte.

The average price in New York of refined platinum for the
ear was $36.75 per ounce, as compared with $35.90 in 1938, and
%51.77 in 1937,

Since 1934 Canada has been the leader in the world produc-
tion of platinum, displacing Russia; the other principal producers,
by order of importance, are: Russia, South America (Colombia) and
South Africa. Canada also leads the world as producer of palladium,
a consequence of the great increase in the Canadian output of nicksel.

The warld production of platinum and allied metals as
estimated by Baker & Company Inc. approximated 500,000 ounces, com-
pared with 460,000 ounces in 1938.

The world consumption of platinum metals in 1939 was about
equal to production, a remarkable gain over the 1935 figure of con-
sumption of 275,000 ounces,

Industrial uses of the platinum group metals continued to
advance in 1939 and it is believed that the market for these metals
will continue to expand in 1940.

Palladium ranks second in consumption amongst the platinum
group and iridium ranks third. The other metals of the group--
osmium, rhodium and ruthenium are as yet consumed in relatively small
quantities. :

The market situation is explained by Charles Engelhard,
president of Baker & Company, Incorporated, in the following words:
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"Palladium was used more extcnsively as a substitute for
gold for dental work and other purposes. Palladium was used in
some instances as a substitute for gold in fountain pens, watch-
cases, rings, and spectacle frames, as onc ounce of the metal re-
places about two ounces of gold, considering both price and specific
gravity.

Industrial uses for the platinum metals made further
gains. Commercial production of platinum and palladium-clad shects
of basc metals was an outstanding example. Platinum alloys figured
promincently in the new glass-fiber industry.

In the air service, platinum-iridium, platinum-ruthenium,
and platinum-rhodium for maegneto=-contact points have becn in demand.
Because of better performence, intercst has been shown in this
country in platinum eloctrodes for aircraft spark plugs.

Platinum-rhodium spinnercts are being used more extensively
in the rayon industry, replacing gold-alloy.

Platinum has retained its dominant position for diamond
scttings. Platinum leaf was made available during 1939, taking its
place alongside of palladium loaf."

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1940.



RADIUM AND URANIUM IN 1939

Canadiam production of radium and ursmium in 1939 gontinued
to be confined to Bldorado Gold Mines, Limited, now in its nlntp year
of operating the pitchblende deposits discovered in 1931 at LaBine
Point, Great Bear Lake, in the northwest Territories. A few other
occurrencesof the mineral have since been reported in the same general
region, even as far south as lake Athabaska; development work.has been
conducted on some of these and a few tons of ore mined, bgt with ?he
exception of a small recovery from the B, £. A, R, (Bear Exploration
and Radium) silver operation at Contact lake, a few miles south of the
#ldorado mine, there has been no pitchblende production from any of these

proper ties for several years.

Consolidated Mining and Smel ting Company did considerable work
in 1934-35 on a group of claims at Common lake, adjoining the £ldorado
property, disclosimg both silver and pitchblende, but work was suspended
in June, 1936. Small amounts of pitchblende have been found in the mine
operated by B, &, A, R, at Contact lake, 10 miles south of LaBine Point,
but this property carries mainly silver, cobalt, and nickel. A few tons
of concentrate contaiming pitchblende are reported to have been shipped
to the fldorado refinery at Port Hope in 1938. Owing to the low price
of silver, this mine was closed down in July, 1939.

No further development has been reported on the pitchblende
discoveries made Several years ago at Beaverlodge and Hardisty lakes,
about 100 miles south of Great Bear Lake. From the Arden group of claims
at Beaverlodge lake, several tons of crude pitchblonde ore were mined
and shipped in 1934, This ore consistcd of an intimate mixture of pitch-
blende and hematite, occurring in pockets or lemses in a large quartz
body; it is thus distimetly different from that at Great Bear Lake, where
the pitchblende occurs in definite veims, associated with native silver
and cobalt-nickel arsenides.

Near Goldfields, on lake Athabaska, in Saskatchewan, pitch-
blende occurs in extremely narrow veinlets with cobalt and nickel;
samples of the vein material have yieldcd high gold assays. oSome under-
ground prospecting on onc of the claims was reported in 1938, but there
were no further developments in 1939.

In Ontario, Canada Radium Mines, Limited, has been conducting
underground exploration of pegmatite bodies in recoent years at Cheddar,
in Cardiff township, Haliburton county. The pegmatites are stated by
the company to carry radio-active and other valuable minerals. Wwork
was suspended during 1937-38, but towards the end of 1939, construction
of a mill was started, and it was reportcd that further undé erground
work was to be undertaken and a chemical extraction plent installed.

The £ldorado mine and refinery continued in full-time operation
throughout the year. \Mine production is now stated to be on a seale of
between #250,000 and $300,000 per month in value of finished refinery
products, Mining is being conducted from a shaft at present bottomed
at 822 feet below the development adit driven at 90 Tect below surface,
or at 912 feet beneath the originel surface outerop »n the No. 2 vein,
with six levels opened., All three of the parallel veins under develop-
ment are reported to show good parsistence of ore skoots and pitchblende
values to the depth reached, Most of the ore raised in 1939 came from
stopes opened on the 375-foot, 500~foat, amd 800-foot levels on the No. 2
vein, and between the 375-foot and 800-foot levels on the No. 1 vein.

New sections opened in 1939 on the 800-foot, or bot tom, level of No., 2
vein are stated to have disclosed heavy silver mincrelization, associated
with cobalt and mickel values, e faet of interest cince these sections
had carricd 1little or no silver on the two levels immecdiately above. It
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thus seems that both pitchblende and silver values may be expected ?o
continue to comsiderably greater depths than those yet reached. Drift
footage on the various levels opened on the No. 1 vein now totals

3,740 feet; on the No., 2, or middle vein, 9, 196 feet; and on the No. 3
vein, 1,610 feet, or 14,546 feet in all. Footage of cross-cuts totals
4,996 feet, and of raises, 1,316 feet, making a total of 20,858 feet,

exclusive of shaft.

No further work was conduc ted during the year at the No. 2, or
gulch, shaft, put down several years ago at a point 4.000 feet to_the east
of the main workings on surface showings believed to be an extension
of the westerly vein system. Considerable use was made, however, in
surface prospecting of ground in this ssction of a new and improved type
of Geiger counter, an extremely sensitive instrument designed for de-
tecting radioactive emanations. The instrumemt demor.strated ites prac-
tical usefulness for such work, four small veins giving definite pitch-
blende indications being located by means of it. It was thought that
the device might prove of service in conjunction with picking-belt
operations in the mill, but it was found impracticabtle to shield it
effectively enough from random emanation to permit of its use for this

purpose.

Installation of two new 200 H. P. Diesel :zlectric units
delivered late in 1938 was complet ed, bringing current total power cap-
acity to 1138 H, P, COCrude oil storage capacity now stands at 250,000
gallons. Working force totals §5 to 100 men, depending on the season,
extra hands beimg taken on for surface work, transportation, etc,, during
the open months. Mill capacity remains at 100 to 125 tons per day.
Additional mill equiﬁment installed dur ing the yew compriced one cleaner
jig and one cleaner Wilfley table., Considerable improvement in slime
table recovery of pitchblende has been achieved by the use of sodium
silicate as a dispersing agent toc frece the grains e#/sTimed gangue,
overall recovery of valucs being advanced rearly 2 per cent. Ore milled
in 1939 totalled 33,326 tons, and mill shipmenis comprised 518 tons of
pitchblende-silver concentrate, consigned to the Port Hope refinery, and
100 tons of silver-copper flotation concentrate, consigned %o the smelter
at Tacoma, Wash., These figures compare with 22,770 tone milled and
shipments of 689 tons of pitehblende-silver concentrate and 104 tons of
silver-copper concentrate in 1938,

During the year, provision was made for inereased production
at the FortNorman o0il wells of Imperial 0il Comvany, vhich supply the
4ldorado and other mining operations in the Northwest Territories with
fuel oil. DLrilling of an additional well was uadertalzen and improved
refinery equipment was installed, designed to raise processing capacity
to 800 barrels daily, as compared with 300 barrzls deily in the old
plant. The new refinery will also provide for the pioduction of
aviation gasoline, thus meterially reducing the cost o airpliane fuel
wiich hitherto has had to be freighted in from Vancoiver.

Additions made to the Zldorado radium refincry at Port Hope,
Ontario, in 1938, more than doubled previous capaci-y; present capacity
stands at 100 tons per month of ore treated, cquiva ent to about 8 grams
of radium and 40 tons of uranium salts. Products r:de comprise radium
bromide, yellow and orange sodium uranate, and blacz uranium oxide, used
as colouring agents in the ceramic trade; silver, recovered as silver
sulphide; and minor amoumnts of othcr uranium salts. The new plant also
provides for the recovery in chloride and oxide fcrm of radio-lead, for
which industrial use has been found, and of which about one ton is present
in 20 tons of ore. One use for this lead, which contains radium D, a
radioactive lead isotope, is for the "growing" from it of polonium, an
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element that has been found to have value for promoting the sparking
efficiency of spark plugs by ionization of the air between the terminals,
Polonium plugs were placed on the market in 1939 by the Firestone Tire
and Rubber Company. Investigations have also been conducted by the
National Ressarch Couneil, at Ottawa, into the possibility of recovering
polonium and ionium from the refinery residues. Uranium salts are
shipped principally to EZngland and the United States; silver sulphide
is consigned to the United States for final refining.

At mid.year, total radium recovery to date was reported to have
passed the 100 gram mark. Active demand for uramnate resulted in the
disposal of all surplus stocks on hand. Considerable laboratory re-
search was undertaken in the field of developing new products of
gotential industrial usefulness, including fluorescent uranium salts.
Some minor changes in plant procedure were made. The use of calcium
carbonate in place of scda ash for the trecatment of leach liquor was
investigated and@ found to give improved removal of metallic impurities.

Figures of production of ore and refinery products for 1938
an® 1959 have not been released for publication.

The world output of radium and uranium salts comes mainly from
the Belgian Societe” Geflerale Metallurgique de Hoboken, a subsidiary of
Qnion Minidre du Haut Katanga, using ores from the Belgian Congo, and the
&ldorado Company. Small amounts are produced at Joachimsthal, in
Czechoslovakia, and by two Ameriocan concerns treating high-grade
carnotite ore from Utah and Colorado, Considerable tonnages of such
carnotite are processed for its vanadium content, but there has been no
recent recovery of radium or uranium from the ore so treated, though
formerly carnotite was the principal source of these elements., Large
gtocks of vanadium refinery residues have been built up, and while low
in uranium, this material may eventually be treated for the recovery of
its uranium and radium content, It is stated that Germeny plans to
step up production from the Czechoslovakian deposits, which in recent
years have had an output of 3 to 5 grams of radium annually under state
control. & small production is credited to France, where Portuguese
autunite is processed, and to the U, S, S, R, (Russia)., No world
statistics of radium and uranium production or trade are available,

4 Bxports and imports of uranium compounds are not shown separatel.
1n'trage statistics., Radium imported into Canada for medical and
scientific use during the last five years has had the following values:
1935, ¥150&643;. 1936, $109,032; 1937, $6,402; 1938, $22,559, 1939,
®15,929: hese values, however, represent largely radium imported on a
temporary rental basis and also radium of Canedian prigin sent to London
for .loading into needles and shipped back. .

The use of radium still remains largely therapeutic, for the
treatment of cancer. Recovered in the form of tho bromide salt (90 per
oent.purlty?, it is usually converted into sulphate for hospital use,
the salt bglng loaded into fine gold or platinum needles containing only
a few 91111grams. Larger dosages are given by means of so-called radium

bgmps containing up to 5 grams. It is also employed at certain
clinical centres for the production of radon, or rsdium emenation, a heavy
as.of short-lived radioactivity, also used for hospital treatment.
Radium may.be used in place of Xirays in engineering, to detect flaws in
peavy.casylngs, etc.,, but has not as yet found important application
in this field, Some is also consumed in luminous paints for clock,
watch and compass dials, instrument boards, gun-sights, etc. High cost
of the element @s a serious deterrent factor against wider sale, and
mgch of the radium uscd@ in hospitals, research, and for other purposes, is
hired or_loane& from the producers or from smaller concerns engaged in’
such business.,
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Uranium, the heaviest known element, finds its principal use
in the form of various salts, mainly sodium uranate or oxide, employed
as colouring agents in the ceramic industry. These compounds impart a
greenish-~-yellow colour to glass, and give rich reddish-orange shades in
pottery glazes. Uranium glasses are strongly fluorescent, as are, also,
many uranium salts, and the latter may find application in fluorescent
paints and lighting appliances. Certain of the salts have limited use
in the analytical laboratory, in photography and medicine, and in tex-
tile dyeing. & recent new use for the oxide is in the starting resistors
of motors. The metal, as ferro-uranium, imparts desirable properties to
steel and other ferro-alloys, but restricted supply and high cost, coupled
with difficulty in preparing it in the pure form, havec hitherto retarded

cxpansion in this ficld.

Chemically pure uranium is difficult to prepare, but recently
metal of 98 per coent purity has been made in the form of powder by the
hydride process. Production of a new binary alloy of uranium and nickel,
with 66 per cont of uranium, has recently been reported as extremely
highly resistant to corrosion, being attacked with difficulty even by
aqua regia; it has a low melting point and mixes rapidly in molten steel,
nickel or copper. Another alloy of uranium and copper, with up to
20 per cent uramium, is reported as highly resistant to corrosion and of
high conductivity. The probability of an assured supply of uranium may
lead to important outlets in the metellurgical field.

Recent work has developed improved and extremely sensitive
rgdium detector instruments of the Geiger-Muller counter type, for
detecting radium contamination, traecing lost radium, prospecting for
radium ores, etc. New preparations, consisting of a mixture of a
radium salt with powdered beryllium metal and used as a source of
neutrons, have recently come on the market. One of the outstanding
scientific discoveries of 1939 was that the uranium atom could be Split
by neutron bombardment, resulting in "nuclear fission" and the production
of radioactive isotopes of a long series of unexpected lighter-weight :
elements; the phenomenon is accompanied by the liberation of a tremendous
amount of atomic energy, suggesting the possibility of employing uranium
as a source of power.,

When Canade became a potentially important producer, strong
competition developed hetween the £Lldorado and Belgian companies for
both radium and uranium, resulting in greatly reduced prices. Previously,
radium sold at around $60 per milligram in lots of one gram and upwards,
but by 1938 the price had dropped to $20 to $25. There is no open market
for the element, sales usually being based on individual tender and
contract and thus occasioning intensive price-cutting. An agreement was
recently reported as rcached between the Eldorado and Belgian companies
for sharing world sales on a basis of 40 per cent by the former and
60 per cent by the latter, the agreement to run for a term of 5 years;
the price level is not divulged. The price of sodium uranate, which had
previously stood at $1.50 per pound, was advanced/to $1.75 in 1938, end
to #1.90 in 1939; black oxide, which sold at §2.50 per pound in 1938,
was raised to $2,90 in 1939, Radium for Caneadian sale was guoted in 1939
at #33 per milligram, World demand for both radium =and uranium salts is
reported to be showing a steady increase, radium commitments having been
meterially raised by large-scale programmes for hospital use undertaken
by both the British and American Governments; United States radium imports
are reported to have recached an all-time high in 1939, being over 70 grams,
or double the 1938 figure .

ISSUED BY THE BUREAU OF MINES,
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SELENTUM IN 1939.

Selenium, although fairly widely distributed, is not
abundant in nature; it occurs in association with sulphur, and
frequently accompanies the sulphides of heavy rstals in the form
of selenides; 1in no case does it occur in cuartity large enough
to be mined for itself alone. Commercial selenium is recovered
from the slime or residue produced in the refining of copper; in
Canada it is recovered during the refining of onlister copper pro-
duced in Manitoba, Ontario, and Quebec.

It -was produced for the first time in Canada in 1991 at
the copper refinery of the Ontario Refining Company, at Copper CLiff,
Ontario; the only other producer in Canada is Canadian Copper Re-
finers, Ltd,, with refinery at Montreal East, Quebec; this company
first started production in November, 1934.

Selenium is obtained in association with tellurium in the
refinery slime of the copper refinery, and considerable quantities
are now being produced annually by both companies. The Copper Cliff
product is derived from the treatment of the copper-nickel ore of
the Sudbury district, and that at Montreal East is obtained from the
treatment of the gold-copper ore of Noranda, Quebecc, and the gold-
copper-zinc ore of the Flin Flon mines situated o: the boundary line
between Manitoba and Saskatchewan. Production was curtailed at the
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