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I - METALS:

Aluninium ‘(not issued)
Antimomy -
Arsenige
Bismuth:
Caédmivm -
Chromite ,
Coba bt & & th
Copper S
Gold

Indium

Iron Ong
Lead
Magnesium (see Magnesite)
Manganese

Mercury .

Molybdenumn

Nickel

Platinum

Radium and Uranium(not issued)
Selenium

Silver

Tellurdium

Tn e

Titanium -

Tungsten, *-  i°

itk e S S

IT ~ INDUSTRIAL LINERALS

Asbestos

Barite '

Bentonite’

Beryl S

Bituminous Sand

Brucite (see Magnesite)
Celestite 3
Cement

Clay and Clay Products
Diatomite

Feldspar

Fluorspar

Garnet

Granite

Graphite

Grindstones

Gypsum -
Iron Oxides 5
Keolin (see Clays)

Lime

Limestone (General)
Limestone (Structural)
Lithium Minerals
Magnesite and Brucite

“"Bulsson,

-Buisson,

Author

Buisson,

Buisson,
Buisson,
Buisson,
EBardley-
Buisson,
Buisson,
Buisson,
Buisson,
Buisson,

o 9

-

© - L ] -

S e S

Goudge, M. F,

Mmoot Vo Lig

Eardley-Wilmot, V. L,

Eardley-Wilmot, V.
Eardley-Wilmot, V,

Buisson, A,
Buisson, A,
Spence, H, S,
Buisson, A,
Buisson, A,
Buisson, A,
Buisson, A,
Buisson A,

Eardley4Wilmot v.

Buisson, A,

Goudge, M, F,
Spence, H, 8,
Spence, H, S,
Spence, H, S,
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Gouﬁge, M, F,
Spence, H, S,
Goudge, M, F,

Pnillips, J. G.

L.
L.

Eardley-WilmOt, Ve &g

Spence, H, 8,
Spenve, By 8,

Eardley-Wilmot, V. L.

Goudge, M, F,
Spence, H, S,

Eardley-Wilmot, V, L,

Buisson, A,
Buisson, A,
Phillips, .J., G,
Goudge, M, F
Goudge, M, F,
Goudge, M, F.
Spence, H, S
Goudge, M, F



Product

II - INDUSTRIAL MINERALS (cont'd):

Magnesium Sulphate
Marble

Mica and Vermiculite
Moulding Sands
Nepheline Syenite
Phosphate :
Pyrites

Salt :

Sand and Gravel
Silica

Sodium Carbonate
Sodium Sulphate

- Sulphur

Talc and Soapstone
Vermiculite %see Mica)
Volcanic Dust

Whiting

III- FUELS:

NOTE:

Cosl

Coke

Natural Gas
0il Shale
Peat
Petroleum

Author

Buisson, A,
Goudge, M, F,.
Spence, 'H, S,
Freeman, C, H,
Spence, H, S,
Spence, H, S,
Buisson, A,
Buisson, A,
Prened, Rs Hy
Buisson, A,
Buisson, A,
Buisson, A,
Buisson, A,
Spence, H, S,
Spence, H, S,
Eardley=-Wilmot, V, L,
Goudge, N, F,

Burrough, E, J,
Burrough, E, J,
Madgwick, T. G,
Swinnerton, A, A,
Leverin, H, A,
Madgwick, T, G,

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

Imports and Exports are taken from the "Trade of Canada',

Dominion Bureau of Statlsties, and cover the calendar year,

The market quotations are obtained chiefly from standard
merketing reports issued in Montreal, New York,and London,

OTTAWA, MARCH, 1943,



ANTIMONY IN 1942

Ores Mined and Producing Localities:

Antimony ore in the form of stibnite occurs in various .
parts of Canada. With the exception of small experimental ship«
ments made in 1939 and 1940 from the Fort St. James deposit in
northern Britlish Columbia, no antimony ore has ‘been’ produced in -
Canada since 1917. For a number of years prior to 1917 small
amounts of refined antimony and of antimony ore were produced in-
termittently in the Maritime Provinces, The Canadian output is-
at present derived mainly from the treatment of the antimonial
residue produced as a by-product of silver refining at Trail,
British- Columbia,

In Nova Scotia, the antimony property near West Gore
Hants county remained 1dle in 1942, and title to the West Gore
antimony area has reverted to the Crown.

In New Brunswick, extensive deposits of stibnite are :
kmown to occur at Lake George, York county, and stibnite~bearing
boulders occur at Marrtown,ogueens county, and at Stewarton, Kings
county. No work was done at any of these localities in 1942,

. In Quebec, some preliminary exploration work was under-
taken in 1940 on an o0ld antimony deposit in South Ham township,
Wolfe county, and on an antimony-gold deposit on lot 9, range VI
New Richmond township, Bonaventure county. No operatlons were
reported in 1942

In Ontario, the silver-lead bismuth bullion obtained as
a by-product in the treatment of the silver-cobalt-nickel-arseniecal
ores at Deloro, contains small quantities of antimony, This was
formerly exported for further treatment, but no payment was
received for the antimony. An antimony deposit at Gates lLake
the vicinity of Lower Manitou lake, Kenora district, and 50 miles
north of Fort Frances, Ontario, was investigated in "1942 by F.
Austin of Kirkland leke,

In British Columbia, some diamond drilling was done by
the Consolidated Mining and Smelting Company on the Snow group
of claims at the south end of Stuart lake, near Fort St. Jeames,
Some prospecting was also done near Watson Bar creek? a tributary
of the Lillooet River, and about 30 miles north of Lillooet,

In Yukon some prospecting was done in 1942 by Walte?
McAlister on antimony showings in the Wheaton River area, about
35 miles southwest of Whitehorse, The area is described in Memoir
No, 31, Wheaton District, Yukon (1912), and also in the Summary
Report for 1915, of the Geologlcal sSurvey.

The production of high-grade electrolytic antimony was
commenced in 1938 at Trail, British Columbia, The antimony -is
recovered from flue dust, a by-product of Consolidated Mining and
Smelting Company's 31lver refinety, The smelter at Trail does
not accept custom antimonial ore,
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In the United States, Bexas Mining and Smelting
Company, with plant at Laredo, Texas, handles Mexican and
South American antimony ores for the production of metallic
antimony. The Bunker Hill smelter, Bradley, Idaho, operates
a plant for the recovery of antlmony in the form of antimony
oxide -and electrolytic antimony, using the “"Lee-Muir Process",
which separates the silver, copper, antimony, and bismuth
éomponents of tetrahedrlte0 Menardi Metals Company operates
a plant for the recovery of metallic antimony at Los Angeles,
California, American Smelting and Refining Company produces
antimohy at its Perth Amboy plant in New Jersey and the
metallic antimony produced is converted into antimonial lead
and other products,

Production and Tradec

Canadian production and trade figures are not avail-
able for publication owing to the war,

-

The world production of antimony in 1938 (1939-1942
figures not available), as published by the United States
Bureau of Mines, amounted to about 38,000 tons, The production
in 1937 was 42,100 tons, the highest figure since the 1914-
1918 war years. The decline in output from China has been more
then made up by the large increase in production in other
countries, World production at present is probably much in
excess of 40,000 tons a year, :

Most of the production of antimony has come from
China, although Belivia and Mexico have been important producers
for years, During the last few years, there has been a marked
increase in output from Bolivia, Mexico, Yugoslavia, and Algeria
and, to a lesser degree, from several pther countries, In 1939
Bolivia produced 29 per cent of the world output of antimony;
Mexico, 23 per cent; China, only 20 per cent; and Yugoslavia,
10 per cent, Most of the refined antimony is produced in normal
times in the United States, Great Britain, France, and Belgium
from ores of foreign orlgin°

' Canada's requirements are now supplied mainly from
the electrolyt1c plant at Treil, British Columbia,

Market and Prices:

¥ Antimony is an important war metal, It is used large-
1y in alloys for storage-batiery plates, bearing and babbitt
metals, solder, rubber goods, paints and fixtures, The use of
antimony in the menufacture of chemicals increased considerably
during the last two years. The principal compound is the oxide
of antimony, which is employed extensively as a pigment in
sanitary enamelware and nitrocellulose enamels,

The New York price of antimony metal (ordinary brand)
In 1942 remained fixed at 14 cents a pound up to the middle Of
March, and at 16 cents for the rest of the year. The price £dr
Chinese brand? duty paid, remained at 16,5 cents throughout the
year. The price of antimony ore, c.i.f, New York in 1942, per
unit of antimony contained was; for 50 to 55 per cent Sb., 2,10



T
to $2.20; for 55 to 60 per cent Sb., $2.20 to $2,30; and for
60 to 65 per cent Sb., $2.25 to $2.35., The slight fluctions
in 1942 are due to the informal government control through
the United States office of Price Administration,
Tariff: X

The United States tariff on antimony is: antimony
as regulus or metal, two cents per pound; needle or liquated
antimony, 1/4 cent per pound, !

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1943,



S

S by
P SRR

g
s ot
SIETRT
Pt gt e x il

«i:»{'—




ARSENIC IN 1942

Source of SUPPLy: o : ‘ :

:* Thé world ou%put of arsenic is praectically all obtain-
ed as-a by~-produc¢t from the treatment of gold, silver, copper,
lead, zinc, cobalt, tungsten, and tin ores, 1In Canada, arsemic
is obtained as a by-product from the treatment of the silver-
cobalt-arsenic ores of northern Ontario, and to a lesser extent,
from thegold arsenical ores of the Beattie and O'Brien mines
in .Quebeé and the Little Long lac mine in Ontario, At these
three properties.baghouses to extract arsenic from the fumes of
roasting plants used in the recovery of gold from arsenical
concentrate have been installed, The Bralorne and Hedley and
other mines in British Columbia export arsenical gold concen-
trates to the United States, but no payment is made for the
arsenic., Wampum Gold Mines are ‘developing an arsenical-gold property
at Douglas lake, Saskatchewan.

P S Deposits containing arsenopyrite in association with
gold oceur’ in various parts of Canada, and some of these deposits
in Ontarlo, Quebec, and Nova Scotia, are being operated for the
recovery of gold, If the arsenic could be recovered at a profit
such properties could supply considerable amounts of concentrate
suitable for the production of the mineral,

All the refined white arsenic (As203) and arsenical
insecticides made in Canada are produced by Deloro Smelting
and Refining Company, Limited, Deloro, Ontario, which obtains
its raw material from the silver cobalt—arsenic mines of the
Cobalt area, northern Ontario, and the crude arsenic from the
Beattie and O'Brien mines in western Quebec,

Production and Trade:

Canadian production and trade figures are not avail=
able for publication owing to the war,

The world production is estimated by the U, S. Bureau
of Mines at in excess of 80,000 tons, compared with 64,000 tons
in 1939, Accurate productlon data are not available as some
countries fail to record arsenic statistics and others give
only sales or exports, The principal producing countries are:
United States, Mexico, Sweden, France, Belgium, Austrailia, Japan,
Brazil,and Canada.

Market and Prices:

Arsenio is used chiefly in the manufacture of
insecticides, It is also used in the preparation of weed killers,
sheep and cattle dip, wood preservatives, and in the manufacture
of glass, minor uses being in pigments, tannery supplies, and
pharmaceutical preparations, Arsenic salts are uged to replace
creosoting in the preservation of wood. The use of arsenic to
manufacture chemical warfare materials has notably increased
its consumption. ' , Calcium arsenate and, to a much lesser
extent, lead arsenate are the arsenicals ordinarily used in
insectlcides. Paris green, which is a copper acetoarsenite,
is also used as an insecticide, Magnesium arsenate and-
manganese arsenate have also been used for this purpose, A
considerable tonnage of white arsenic, in the form of crude
arsenic or gs sodium arsenite is used in the manufacture of
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weed killers, High-grade white arsenic is used in glass as. a..

decolourizer, opacifier and refining agent., Small quantities

. of arsenic are used in the paint industry, as realgar or
arsenlc digulphide (As2S2) and as orpiment ér arsenic tri-

sulphlde (As283), -

Although the world consumption of white arsenic  has
varied greatly during the past ten years, the quoted price
remained steady at 33 cents a pound up to the middle of 1941,
As most of it is a by-product of metal recovery, through
necessity rather than cholce, and as the potential supply is
far in excess of any normal demand there seems to be little
likelihood of any sustained 1ncrease in price,

The nominal price of arsenious oxide in New York
remained at 3% cents a pound in the first half of 1941 and at
about 3% cents during the last half of the year, In 1942 the
price remained fixed at 4 cents a pound, The Canedian price
of white arsenic, as given by Canadian Chemistry & Process
Industries, remained at 54 to 6 cents a pound throughout 1942.

ISSUED BY THE BUREAU oF MINES ;
DEPARTMENT OF MINES AND- RESOURCES
OTTAWA, MARCH, 1943, %



BISMUTH IN 1942

Source of Supply:

Refined bismuth is obtained as a by-product from the
treatment of the lead-zinc ores of British Columbia, Some bls-
muth 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,

4 ‘In British Columbia, Consolidated Mining and Smelting
Company of Canada operates a plant for the electrolytic treat-
ment of bismuth residue resulting from the electrolytic treat-
ment of lead bullion, The operation of the plant has been
intermittent since it was constructed in 1928, '

. . In Ontario, Deloro Smelting and Refining Company of '~
Deloro obtains a lead bullion that contains bismuth and some
gold and silver from the treatment of the silver-cobalt-niockel-
_arsenical ores of Cobalt and adjoining areas, This bullion is
exported for refining. g :

Production and Trade:

‘

. Cenadian production and trade figures are not avail~ .
able for publication owing to the war, ' 3

.. . .Statistics of the world production of bismuth are
ircomplete, but the output is estimated at adbout 1,500 tons
annually, The United States 1s the principal producer, but the
publication of figures is withheld, American Smelting and
Refining Company produces bismuth-lead alloy at its plants at
Selby, California, Perth Amboy, New Jersey, and Monterrey,
Mexico, and the alloy is refined at the company's refinery at
Omaha, Nebraska, Anaconda Copper Mining Company obtains its
bismuth from the Montana copper and the Utah lead ores, the
final bismuth recovery being made by International Smelting and
Refining Company at East Chicago, Indiana, United States
Smelting, Refining, and Mining Company operates a bismuth
refinery at East Chicago, where slime from the Be¥ts electro-
lytic lead process is treated for its bismuth content, Bunker
Hill and Sullivan Mining and Concentrating Company operates
since 1940,a plant for the production of refined bismuth
obtained from the residues produced at the company's lead
refinery at Kellogg, Idaho, '

The American production includes metal recovered from
the refining of Mexican lead bullion, and from the treatment of
ores lmported for smelting and refining from South America, °
Central Amerioca,and Australia, also & small quantity of lead-
bismuth bullion imported from Canada,

Canada holds third place as a source of supply of
bismuth, other important sources being Peru and Mexico., For
more than half a century Bolivia was the principal source, but
in recent years its production has decreased considerably, The
United States Bureau of Mines reports that about 90 per cent
of the world production i1s obtained from the United States, Peru,
Canada, and Mexico, while the remainder is obtained from §
Argentina, Belgium, Bolivia, France, Germany, Japan, and Spain,-



Market and Prices:”

©  The demand for bismuth increased considerably during
1941 and 1942 owing to its greater use in metallurgical and
pharmaceutical applications. Bismuth is used mostly in the
manufacture of pharmaceutlcal products, A much larger portion
than formerly is now used in the making of so-called fusible or
low-melting alloys. PFusible bismuth alloys usually include lead,
tin, cadmium, mercury, or antimony, An alloy of bismuth, lead,
tin dand antlmony has been introduced for use in mounting dles
and punches. The Ekko process, for electroforming with iron,
has provided an outlet for bismuth in the form of "cerrobase™
(55,5 per cent Bi), a non-shrinking bismuth-lead (Bi-Pb) alloy.
One application of the Ekko process is the production of dies or
molds from which a photographic likeness can be transferred to
iron. Alloys containlng bismuth find use to a greater extent in -
the aircraft, machine tool, munitions,and other industries. It
is reported that bismuth makes stainless steel machinable without
impairing corrosion resistance,

The price of bismuth in 1942 (London price in Canadian
funds) remaincd at $138 a pound, The price at New York remained
fixed at $1.25 a pound throughout 1942, For several years the
United States price has been maintained at a little below the
European parity, plus duty of 7% per cent ad valorem, chargeable
upon imports imto the United States, For several years the price
has been well controlled,

3

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1943,



CADMIUM IN 1942

Source of Suoply:

Cadmium is present in small amounts in most zine ores
and in some lead ores, and is obtalned as a by-product in the
production of these metals,

Metallic cadmium is produced by Consolidated Mining
and Smelting Company at Tadanac (Trail),British Columbia, and
by Hudson Bay Mining and Smelting Company at Flin Flon,
Manitoba, The former plant started to produce early in 1928
and like the latter, which has been in operation since 1936,
treats the cadmium residue from the zine refinery, the proce~
dure being similar, The cadmium plant at Flin Flon was in
continuous operation and treated all current purification
precipitates from the zin¢ plant, A few minor changes were
made in the plant's process and equipment,

Production and Trade:

0

Canadian production and trade figures are not avail-
able for publication owing to the war,

The world production in 1942 is estimated at 7,500
short tons, the production in 1938, the latest year for whieh
figures are available being 4,200 Bhort tons, The chief ’
producing countries in order of output are: the United States,’
Germany, Canada, Mexico, Belgium, Australia (Tasmania), Poland,
Norway, England, Russia, and France, The Mexlcan output is -
contalned in ores exported for treatment in various gcountries,
The United States production in 1941 was 3,617 tons (about
half of the world output), and sales were 5,684 tons, the
highest on record,

Production is limited entirely to the by-produoct
recovery from e}ectrolytic zinc and from the manufacture of
lithopone, and is thus dependent on the output of these products,

Market and Prices:

Cadmium is used mainly in electroplating and in the
manufacture of alloys and compounds, The most common use of
cadmium is as a protective coating for steel, and, to a much
lesser extent, for copper alloys. The use of cadmium alloys in
automobile bearings has created a strong demand for the metal,
Cadmium is used also in the arts, paints, ceramics, and dyeing
etoc, It is marketed in metalliec 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 plating of ajreraft, ordnance, automotive marine
and electrical parts took increasing quantitiss of cadmium in
1942, at the expense of bearing alloys and pigments," (Eng,
Min, Jnl,, Feb, 1942) Py

The price of cadmium in 1942 (in Canadian funds) aver-
aged $1,18 a pound, compared with $1,17 in 1941, The prioce of
metallic cadmium, f.o.b, New York, in commercial sticks remained
at 90 cents a pound, compared with 88,4 cents in 1941, The’
American product is protected by a duty of 7% cents a pound,
Previous to the Trade Agreement of November, 1938, the duty was
15 cents a pound,

IBSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1943,






CERIUM IN 1942

Source of Supply:

Cerium is obtained from monazite, a monoclinlc phosphate of
cerlum metals, containing about 32 per cent cerium gxide (Ceg03) and up
to 18 per cent thoria (ThO2). Monazite is distributed widely 1in lgneous
rocks throughout the world, especlally in gnelsses that have been
intruded by pegmatites, but usually it forms only a small fractlon of
one per cent of the containing rock, and only the natural concentrations
in stream gravels and beach sands have pald for exploration., The leading
commerclal sources of monazlte sand are beach deposits in Brazil and
India, In the Unlted States there are commerclal deposits in Carolilna,
Florida, and Idaho, and known occurrences ln many other states. There
are no known commerclal deposits in Canada; there are a few known
occurrences of monazite in Nova Scotia, Quebec, and British Columbla,

It is usually found as small crystals in granlites and pegmatites In the
Canadlan Shleld. Small quantitles occur in assoclation with the black
sands of the Quesnel River, Lillooet district, British Columbla, World -
-production of monazlte 1s spproximately 5,000 tons a year.

Cerium 1s usually regarded as belonging to the general group
of "rare earths", as it invariably occurs in nature assocliated with the
other mewbers (15 in all) of the group, and 1s very similar to the other
rare-earth elements in many of its chemical propertles,

Market Condltions, Uses and Prices:

Formerly the only commerclal constituent of monazite was
thorla, which was used in gass mantles, and monazite is still marketed
on the basis of 1lts thorila content, although commercial interest now
centers on its content of ceria (Ceg03) and other rare-earth oxides,
Probably 50 per cent of monazlte derivatives are consumed, chlefly as
fluorides, in the cores of arc carbons to Increase lighting intensity in
searchlights, motion-plecture projectors, and therapeutic lamps., About
25 per cent of the consumptlon of monazite derivatives is used in pyro-
phoric alloys or ferroceriums for use in sparking flints for lighters
and the remalnder is dlstributed among a large varlety of uses, principally
for making optical glassware, ; 8

Nominal prices for monazite as given by Metal and Mineral
Markets, New York, remained at $60 per short ton, 8 per cent minimum
thorla, throughout 1942, Publlshed quotations are not avallable for most
of the rare-edrth products, although prices for small lots may be
obtalned on request from mineral dealers and chemical manufacturers,
Prlor to the war the leading producers of rare-earth products were
located in Berlin, London, and Paris, for Europe ,and Chlcago for the
Unlted States, ~ '

In Canada, Shawinlgan Chemlcals, Limited, Shawinigan Falls,
Quebeg, has, slnce 1940, been producing cerium products from cerium
chlorlde. The output is sold to Cerium Company, Limited of Montreal,
for the manufacture of sparking flints, g o

(Part of the information for this review was abstracted from
publications of the U, S, Bureau of Mines).

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES »ND RESOURCES,
OTTAWA, MaRCH, 1943,
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CEROMITE IN 1942

Qres Mined 'and Producirs Localities:

Pure..chromite (FeCr,0,) contains 68 per cent chromic oxide,
but 1n nature it always contalns, besides dron, varying amounts of
magn351a and glumina, It is a heayy, almost black, lustrous and brittle
mineral and the ore usually occurs .in dunite bands in serpentine rocks,
Fresh dunite is .a flne-grained dark grey-green olivine rock. Chromite
is distinguished in the field from. other black minerals of similar
appearance by its chocolate~brown powder or streak when struck or scrat-
ched with a hammer.

; Shijments were made by four producers operating in the Eastern
Townships of Quebec, the chief of which was Chromite Limited at St.Cyr,
30 miles north of Sherbrooke; other shippers were Orel Pare, who worked
the old Montreal pit, Coleraine township, range 11, lot 25, under con-
tract for Union Carbide (U.S.A.); Bruce Fletcher and later Orford Mining
Company, from a deposit northwest of -Sherbrooke, and W. Roberge from

the old Hall mine (Thetford quarry), 7 miles southeast of Black ILake.

Important Developments and.ProspectivefProducing Looalities:
. The two outstanding developments durlng the year were the
operatlons at Chromeraine on the o0ld Reed-~Belanger properties near Black
Lake and the full-scale production by Chromite ILimited near St. Cyr
station (C.N.R.) in Cleveland township, range X, lots 7 snd 8. During
the last war the St. Cpr deposit, 5 miles east of Richmond, was known
as the Sterrett mine and was opened by surface pits and underground
workings for a length of 1,400 f ¢t, and about 15,000 tons of ore was
gold as crude or concentrate. Because of the favourable indications
on the second level, a 100~ton mill was erected in the fall of 1941 and
production was started early in 1942 and later the mill was 4inereased
t0.150 tons. At the present output rate it is expected that before the
end of 1943 the output during the last war. will be exceeded.

In the Black Lake area, Wartime- Metals Corporation extensively
diamond drilled and investigated the underground workings of the Reed-
Belanger deposit in Coleraine township, range X, lot 19, from which
.about 100,000 tons of concentrate and crude ore were sold during the
last war. Over a million tons of milling grade ore, with some high-
“grade shoots were indieated. Buildings end a 600~ton a day concentrator
were erected, and production of concentrates is expected about the
middle of May, 1943, The property is now known as Chromeraine. Wartime
Metals Corporation also holds the old Provineial mine, half a mile to
the north, This property was examined and mapped by geologists of the’
Federal Department of Mines in 1942 and dismond drilling was recommﬁnded.

. Many chromite . deposits are known in the Black Iake-Thetford
area and shlpments to the Chromerainec mill are expected from a number of
small or partly worked deposits. Several of these were prospected in
1942 and on some of them milling grade ore has been stockpiled. These
1nciude Union Carbide Company!s Montreal pit, about 5 miles .to the
southeast the second largest shipper during the year; Chrome Association
Enginéers (S.Bergeron) deposit in Bloek A, 2% miles to the northwest,
under royalty agrecment with Asbestos Corporation; the old Cariboo pit,

a mile east of Chromeraine, whieh was dismond drilled and opened up by
Asbestos Corporation, Another of this cgorporation's preperties near
Vimy Ridge village, 4 miles west of Black Lake, was:worked by Joseph
Parent. W. Roberge prospected the old Hall mine or Thetford quarry,

3% miles southeast of Chromeraine and shipped a few car lots of erude
ore, ‘The Stewart Chrome (Vietory) mine, 4 miles .east of Chromersine

.was operated by W. Gregoire, H,T. Ward stockpiled a fair amount of mill-
ing ore from his deposit east of Nadeau Mountein and about 3% miles
southwest of Chromeraine, but late in the year the property was taken
over by J.M. Forbes and associates, British Canadian Asbestos stockpiled
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milling ore at its property close to the town of Blgck Liake. Prospget—
ing was done on several other properties within 8 miles of Chromeraine.

In the outlying districts, the Orford Mining Company opecrating
with Dominion Govermment assistanee, took over, late in the summer, the
H. Bruce Fletcher deposits in Orford township, range X11l, lot 7, about
15 miles northwest of Sherbrooke and worked No. 4 pit, which is 100 feet
deep. A tunnel was driven under the pit and over a thousand tons of
ecrude ore were shipped, but operations ceased late in the fall, 1In the
Gaspe peninsula, Chromium Mining and Smelting Company is prospecting
and diasmond drilling chromite deposits in Weir township about 15 miles
north of Port Daniel on the south Gaspe” shore and also about 70 miles to
the northwest in the Mount Albert district Courcelette township in
north-central Gaspe. In the former, large boulders of chromite have
becn found and scarch for the ore in place is continuing, At Mount
Albert small arcas of high-grade lenses were discovecred near the top of
the mountain., Some work was done by Alchrome Prospccting Syndicate on a
deposit in Awantjish township, range 1V, lot 12, a few miles west of
Lake Matapedia on north-central Gaspd.

In Ontario, Donaldson Chromium Prospecting Syndicate did some
work on & scrpcntine zone in Rheaume township, concession V1, lot 10,
about 11 miles southeast of Cochrane, where small segrcgations of low-
grade orc high in iron were prospected by pits, trenching,and diamond
drilling., A deposit west of Shebandowan Lake, 55 miles west of Port
Arthur,was sampled and diamond drilled but as samples and mill tests
gave low results with high iron content further prospecting was not
recommended, :

In Manitoba, considerable intcrest has been aroused by the
discovery,by geologists of the Federal Department of Mines and the
University of Manitoba, of large chromitc deposits north of the Bird
River about 20 miles from the railway at Pointe du Bois in the south-
eastern part of the province, In July 1942, the recognition of chromite
in the gabbro and peridotite on the Page claim (being drilled for
copper-nickel )suggested its occurrence in other areas of similar rocks,
which was later confirmed. Many claims have been staked or acquired
and are being drilled and prospected by Hudson Bay Exploration and
Development, God's Lake Gold, Gunnar Gold, Central Menitoba, and others.
The chromite occurs in gl ternate narrow bands of high-and low.grade ore,
The main zone averages 7 feet in width and oc¢curs in several separated
groups, some of which have been traced for over 2000 fect. The run-
of-mine ore ranges between 16 and 20 per cent Or,0,, but is complex and
high in iron., Several car lots were sent to the Burecau of Mines
Laboratories, Ottawa,recently for concentration tests. Some difference
was found in the character of the ores from the God's Leke and the
‘Hudson Bay claims, the latter yielding a slightly bettcr concentrate,
but both conteined a high proportion of iron, the best chrome~iron
ratio being about 1,2 to 1. About a ear lot of mixed concentrate from
both properties was shipped. to Saulte Ste Marie for test. Metallurgiocal
research is being conducted at Ottawa to reduce the content of iron,
but owing to its peculiar end intimete association with the chromite,
satysfactory results are difficult to obtain at a reasonable cost,

In British Columbia, a numbcr of chromite deposits were
examined by gcologists of the Pederal and Provinecial Departments of
Mines. A few were prospected but no shipments were mede and substantial
production is not likely from any. Those north of Asheroft in the
south central part of the province are °© among the more promising;
they inelude deposits on Cornwall Creek, Scottie Creek (Flint), and
Ferguson Creek. TLate in 1942, four lots totelling 2 little over a ton
of 18 to 20 per cent Crg0, ore were shipped by D.B. Sterrett, to Ottawa
for testing. The best rcBults were obtained with the Ferguson Creck
ore, though the chrome-iron ratio is below specifications. Among other
deposits that were examined or prospected were: Castle Mountain deposits
at Cascade nesr the United States boundary, from which about 700 tons
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of 38 per cent orc werc shipped during the last war; end the Don claim
at. Rock Creek, Greenwood area, from which a composite bulk sample of
about 32 per cent ore wgs sent to Ottawa for test early in 1943, A

" number. of small chromite lenses were discovered recently by Government
geologists on Shulaps Mountain and on Mission Mountain in the Bridge
River district, Several claims on Mitchell Hountain in the Mason River
area in .the north central part of the province were examined by the
geologists and small patches of fair.grade ore were disclosed.

Production and Trade:

Canadian production although rapidly inereasing is far short
of requirements, but output and trade figures for recent years are not
available for publication owing to the war. From 1886, when records
were first kept, until the end of 1942, Canada had produced about
185,500 tons of chromite, of which all except about 5,000 tons was from
the Eastern Townships of Quebec, maihly from the Coleraine district.
During the last war and in the two succeeding years, the total output
of high-grade ore and concentrate amounted to 93,000 tons, the record
of 24,000 tons being inm 1917,

The world annual produetion just prior to the present war was
about 1,300,000 tons. Russia,. Turkey, and Southern Rhodesia were each
producing 200 000 tons or more a year, and South Africa, the Philippines;
Cuba, New Caledonla Yugoslavia, Greece, and India each 50,000 tons or
more. Turkey and Russia were the largest producers, but no records are:
available from Russia since 1937, when the output was about 200,000 tons.
.. The most important deposits are in the Saranov district of the UTal
Mountains., The exports are said to be small as the output is consumed
in domestic industries,

: Turkey is one of the most important sources of high-grade
chromite., The deposits are widely distributed, but in recent years
much of the ore has -come from the Guleman mines in Eastern Anatolia, now
a leading producer of chromite. The ore is lumpy and of good metallurgl—
cal grade (49 to 52 per cent Cro0 }, low in silicea, end has a chrome-
iron ratio of three to one, The éeposits are controlled by the Eti
Bank, Chromite represented 45 per cent of Turkey's total minersl output
in 1939,

In Southern Rhodesia, production is now believed to be in
exgess of 275,000 tons a year, Chrome Producers (an association of
five independent producers) obtains its supply from the ‘Great Dyke seam,
which extends north from Darwindaile for 70 miles, znd the shipments are
made from Beira. Rhodesian Chrome Mines Limited, the largest producer,
obtains its ore from the deposits in the Selukwe district. 'Its output
is expected to reach, and may already have reached a rate of 300,000 tons
a year. Most of the Corporationfs ore comes from the underground workingg
and is hand-sorted and shipped in lump form in two grades.,

Qutput from the Union of South Africe in 1939 was 167,000
metric tons, the Rustenburg district being one of the pr1n01pal producers,
Thé iron content is somewhat high. but ore conteining 43 to 46 per cent
CrZO is available in large tonnages. Present productlon is believed

bé more than double the pre-wer output end the Union is now probably
the leading producer of chromite., ¢ 3

.The Philippine Islands has been an 1mportant producer of
chromite since 1937. ©Prior to Japanese occupation the mineral was obtain-
ed prlnoipally from the Luzon zone in Zembales Province, where ore of a
grade in excess of 51 per cent was shipped. The largest single deposit,
near Masinloc, is reported to contain 10 million tons of medium-grade
(33 per cent) ore, suitable for refractory uses., Meny large areas in
which chrome may occur are as yet unexploredo

The Cuban output is belng shipped to the United States. The
ore has & low chrome content and is used mainly in the refractory
industry. Production has greatly inereased., -
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New Caledonia has been shipping over 50,000 tons a year for a
number of years. The mines are operated by British and American concerns. .
The Tiebaghi deposit is one of the richest in the world, the ore contain-
ing about 55 per cent Crzoz.

Greece, prior to the war, was producing about 50,000 tons of
37 to 40 per cent refractory grade ore. The largest mine, at Xinia,
produced about 30,000 tons a year.

In British India, the States of Mysore and Baluchistan are
the principal sources of supply, the total annual output bein% about
50,000 tons. The grade of the ore imported into Canada, mainiy for
refractory use, is from 45 to 50 per cent Crg0z, the silica content being
0,66 per cent. :

- In Brazil, deposits containing several million tons are known
to exist, mainly in the state of Bahlia, and development is being fostered
by the Government. The Annam deposits in French Indo China, from whieh
52 per cent CrZOZ concentrate can be made, are under Japanese control.

Production in the United States rose from 2,662 tons in 1940
to over 12,000 tons in 1941, the consumption in 1941 being estimated at
about 750,000 tons. Most of the output is from California, Rustless
Mining Company at Pilliken, Eldorado county, being the largest producer.
The largest deposit in the United States occurs along a streteh of 27 .
miles on the northern margin of the Beartooth tiountains in Stillwater amd
Sweetgrass counties, Montana., The deposits, leased through the Government-
controlled Metals Reserve Company, are being developed by Anaconda Copper
Company. The ore contains about 18 per cent Crp0z, and has a rather low
chroge-iron ratio, Other deposits occur in Oregon and Washington. The
Reconstruction Finance Corporation and private industry are providing a
very large amount of capital for chromium projects. 4s a result of this
along with drastic restrictions in the uses of chromite for non-essential
purposes, output in the United States for war purposes in 1943 will
probably be almost as large as its pre-war imports. It obtains its sup-
plies mainly from Rhodesia, South Africa, Portugeess, Africa, Wew Caledonia,
and India, from which delivery is hazardous,

Uses:

Chromium is one of the principal alloying elements in a great
variety of steels, chief of which in the amount of chromium used are the
highly important stainless and corrosion-resistant steels. It is the
vital ingredient with nickel and molybdenum in the making of armour
plate, armour-piercing projectiles, and high-speed tool steels, and is
used as a hard, toughening element in tank axles and frames, in aeroplane
parts and other essential war materials. The ore is usually converted
into ferrochrome before being added to the steel bath, Iarge quantities
of chromite, with certain specifications as to physical and chemical
properties are used in the making of refractories, and chromite is also
the source of the chromium chemicals used in the electroplating, dyeing,
tanning, and paint industries,

Concentration and Addition Agents into Steel:

Most Canadian chromites are relatively free from heavy sul=-
phides and can be concentrated by ordinary gravity methods. High iron
or magnetite~cihrome¢ ores must undergo a preliminary roasting or straight
magnetic separation, often followed by leaching. The 67,000 tons of ore
milled from the chromite deposits in Quebec during the last war averaged
about 11.5 per cent Cro0, and from it 11,000 tons of concentrate made by
the gravity process ané éontaining 49 to 50 per cent Cr 05 was shipped.
At present prices, it is doubtful if an ore with less tﬁan 10 per cent
Crp0s could be treated profitably.

Processes developed by the U.S. Bureau of Mines.consist first. -
of making a high purity sponge or powdered chromium by subjecting the ore
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to a chlorination process followed by a reduction of the chlorides: and
second.. - of the conversion of the ore into solublc sodium chromatc and
subsequent electrolytical production of the metel from the chromium
sulphate solution, Some success hes becn achieved by the "Sink and
Float™ method on lowwgrade ores crusked to a relatively coarse mesh.

Chromium Mining and Smelting Compeny, Sault Ste. Marie, Ontario
produces an addition agent known as Chrom X, an exothermic alloying agent
compounded with chromium and silicon. High-and low-carbon Chrom X
products are on the market, ] .

Specifications:

Until recently, metallurgical chromite had to contain a
minimum of 48 per cent Crao end a chrome~iron ratioc of not less than
5 to 1, Basic ceiling prlcés are for orecs of the above grade and ratio,
but because of the present .emergency, ores as low as 40 per cent crao
and 2«1 ratio are acceptable at lower prices. When possible, lower S
grade ores are mixed with those of the highest grade, the proportion de-
pending upon whether the ferrochrome produced is to be used for low-or
for high-carbon steels. The maximum allowance for sulphur is 0.5 per
cent and for phosphorus 0,2 per cent, Although lump ores are preferred,
fines and concentrates arc used in ¢v ntity; in some instances they are
briquetted before use., The low iron content of the ore or concentrate
is of the utmost importance.

For the specigl Canadian product, Chrom X, low-grade ores
have been used in which the chrome-iron ratio has been as low as 0.6 to 1,
with the Crao content as low as 8 per cent, but such low-grade ores
are not beingzused at present as more effective plent operation is obtaine
ed with the higher gradec ores still aveilable. 1In any case, soms of the '
highest grede ore must be added so as to raise the content of chrome and
lowcr that of iron.

Specificetions for refractory ore suitable for bricks vary
somewhat and depend upon the kind of brick to be mede. A Cenedian manu-
facturer indicetes maxima} allowances of 25 per cent Fes0z, 18 per cem
Alzoz, and 4 per ceunt Si0,. The silica should be es low &s possible and
itTusually occurs in the %re as serpentine, & hydrated magnesium silicate,
having a2 comparatively low melting point, It is very important that the
chromite be present in an evely and finely distributed form, not as
coarse greins mixed with blobs of the silicate. The ore should be hard
and lumpy, and the lamps should be plus 12 mesh., Provided the impurities
are within the above specifications, the Crp0, content may vary within
certain limits, but it is generally over 40 pér cent .

Standard grades of ferroehi:oms. contain o minimum of 60 to 70
per cent chromium and arc produced in twec grades, one being high (4 to 6
per cent) in carbon and the other low (less than 2 per cent)..

Market Conditions and Prices:

The principal Canadian buyers of chromite for metallurgicel
use are:;- Chromium Mining and Smelting Corporation, Seult Ste. Marie,
Ontario, and Electro-Metellurgical Company of Cenade, Welland, Ontario.
The only important purchaser of refrectory orc is Canadian Refractories
Limited, Canada Cement Building, Montrcel, Quebec, The types and grades
of ore acceptable.to these buyers are indicated under "Specifications",.

Cenadian prices for high-grade ores are based upon the United
States ceiling price, which is $43.50 per long ton at seaboard for ore
containing 48 per cent CrZO with a chromium-iron retio of 3 to 1; plus
or minus 90 cents per long Pon unit 6f 22.4 pounds of contained Crzo
above or below 48 per cent; plus or minus $1.25 for each 0.1 chromiuf~
iron ratio above or below 38 to 1, the limits being 3.5 to 1 and 2 to 1.
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The price at a Cenadian Mine at Black Leke in the Eastern
Townships of Quebec would, for exemple, approximate this basic ceiling
price; plus freight of $2.28 from seaboerd to Niagera Falls (neer a
Osnadian consuming centre); plus exchange at 11 per cent to convert into
Canadian funds; less $5.12 freight from Black Leke to Niagara Falls.
For a 46 per cent Cr ore with Cr-Fe ratio of 2.8 to 1, this price
per long ton at Blac% ﬁake would thus amount to about $43.50, less
penalties of $4,30, plus freight of $2.28, plus $4.56 exchange, less
$5.12 freight, or to about $40.83 in Canadien funds.

Prices of other grade ores ean be obtained from the Metals
Controller, Ottawe,

: United States prices of ferrochrome delivered on contraots
are as follows: high-carbon féerrochrome, 66 to 70 per .cent chromium and -
4.%0 6 per cent carbon, 13 cents a2 pound; and low-carbon ferrochrome,

67 to 72 per ccnt chromium and 2 per ecent cerbon, 194 cents, ani 0.1

per cent carbon, 22} cents a pound of contained chromium.

- Candda is now a large consumer of chromite end the requirements

i the war industries are likely to increase. Domestic output has been
insignificant in recent years, but will become feirly substantial when
the Chromeraine cnd St. Cyr mills in the Eastern Townships of Quebec are
in full production. Until metallurgical difficulties are overcome pro-
duction cannot, however, be expected from the extensive low-grade de-
posits in theBird River area in southeastern Manitoba. The @anesdian
chromite supply situation is still far from setisfactory as 90 per cent
of her imports are from long distances oversees and their movement con-
stantly threatened by enemy action. Special attention is therefore re-
guired in the search for large and commerciel grede chromite deposits.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OP MINES AND RESOURCES,
OTTAWA, MARCH, 1943, ‘



COBALT IN 1942

Ores Mined and Producing Locallties:

. ‘Mogt of the cobalt produced in Cenada has come from
the mining camps g Cobalt, Gowganda, and South Lorrain, in

' northern Ontario, 'In the: early years "of these camps, it was

obtained mainly. as & by-ppoduct of silver mining, but activity

in recent years has been mostly in the production of .cobalt ores,
with silver as a by-product, Production from the Cobalt and
nearby areas has been maintained in recent years by legsees
working over old surface dumps and mlnlng narrow surface veins
and old underground worklngsc : .

Cobalt ore is also being produced from a property at

= Werner lake about 40 miles north of Minaki, Ontario, and 15 miles
"east of the. Ontario-Manitobe boundary., There are some cobalt

. occurrences in British’ Columbia but there is no. productlon as
: yet from that Provmceo

3 2 3 Exploration work was done 4n the Kerr—Cobalt property
in Otter township near Thessalon, Alpoma districgt, 'The property
© is operated jointly by Kraft Prospectlng Syndicate and Chrotung-co
-Prospectlng Syndlcate under the direction uk g g Eg Jo derome°

. 3 The many small leasers ‘in the Cobalt camp, sufféred a
severe handicap when the Timiskaming Testing Laboratories; PLAY,
operated by the Ontario Department of Mines,  -was destroyed by fire
in. July 1941, The Laboratories have since been re-established

in new quarters in the town of Cobalt, and operations were resumed
in 1942, Leasers depend on the plant for the sampling, valuation,
and frequently for the marketing of their ores,

Cobalt Products, Limited, Cobalt, Ontario, has been
operating a concentrating plant since 1958 and is now the principal
producer of cobalt ore in Canada, .It obtains its oré from various
- surface dumps and also from the underground workings of a few
‘properties, -Ita flotation concentrate, which contains from 8 to
12 per. cent of cobalt, is sold dlrectly°

A The only other custom mill in Gobalt is the -0ld O'Brien
100-ton mlL], now owned and’ operated by C. V J O?Shaugnessy°

Deloro Smelting and Refining Company, Limited, has the’
only plant in Canada that treats ores for. the recovery of cobalt,
The plant is located at Deloro, Ontario, and produces cobalt o
metal, oxides, and salts, chiefly for the British market, For the
past two years, the company has been treating cobalt residues from
Africa and has processed little or no Canadian ores, Part of the
Canadian production of cobalt ore in 1942 was exported to the United
States and the remainder was purchased by Deloro Smelting and
Refining Company and stockpiled,

In the United States, most of the cobalt produced 1s
obtained from cobalt residuss imported from Africa, These are
converted to metal at Niagara Falls, N, Y,, and to oxide at New
Brighton, ‘Wilmington, and Canonsburg, in Pennsylvania and at .
Cleveland, Ohio,

Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war,
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i The total annual world output is estimated to aepproximate
6,000 metric tons, The greater part of the world's requirements
are now supplied from the extensive deposits of the Belglan Congo _
and Northern Rhodesia, the remainder being contributed mainly by T~
India, Frénch Morocco, and Canade, Other producing countries are
Australia, Japan, Germeny, and Russia, : .

Market and Prices:

About 175 per cent of the world production of cobalt is
used in the metallurgical industry and most of the remainder in
the ceramic industry. The metallurgical uses are for hlgh-speed
cutting steels; for making stellite or stellite-type alloys, which
contain 45 to 50 per cent cobalt, 30 to 37 per. cent chromium, and
12 to 17 per cent tungsten, There are various modifications of
this composition, but all contain high percentages of cobalt,
Stellite + ~ 1is used for cutting metals at high speed; and for
making permanent magnets, The use of stellite continues to spread
and it is of great value in the manufacture of valves for aero-
~ plane engines, Small quantities of cobalt used with other chemicals

in nickel-plating solutions are sald to produce a bright nickel

electro deposit as an undercoating for later chromium plating, A
certain amount of cobalt is used in electro plating and as a cata-
lyst, Cobalt oxide 1s used sy in the ceramic industry owing to
its fine colouring properties, Other compounds of cobalt are used
as driers in paints and varnishes,

Consumption of cobalt, chiefly in thé production of
high-speed cutting tools and permanent magnets, increased sub-
stantially during the last two years,

‘ Owing mainly to the agreement reached in 1935 by the
principal producers, the price of cobalt has remained fairly steady
in recent years, The nominal New York price (as guoted by Metal
and Mineral Markets) for cobalt metal remained at $2,11 a pound and
for black oxide in 350-1b. lots, at $1,84 a pound, throughéut the
year, The nominal price for cobalt ore, 13 per cent grade, f,0.,b,
cars, Ontario remained at about $1,00 a pound of cobalt up to July
and at $1,10 for the remainder of the year,

ISSUED BY THE BUREAU OF MINES, °
DEPARTNENT OF MINES AND RESOURCES,
OTTAWA, FEBRUARY, 1943, °



COPPER IN 1942

P

Ores Mined and Producing Localities:

; Canada's output of copper 1s obtained from the copper~
nickel ores 'of Sudbury, Ontarlo; the copper=-gold,. copper-zinc, .and -
the copper-pyrites ores of Western Quebec; the copper-zinc ores of
northern Manitoba' and the copper ores of British Columbia,

In British: Columbia, Britannia Mining and ‘Smelting Company
operated 1ts mines and concentrabtor at Britannia Beach, The copper
- concentrate, as in past years, was shipped to the Tacoma smelter in
Washington State, The pyrltes concentrate was shipped partly to the
acld plant of Nichols Chewical Company at’ Barnet BeC.;, and was .~
partly exported., Development work below the 4 lOO foot or bottom
level, started in- 1940, was continued in 1941 and 1942,- The No, 7
shaft was ralsed from the 4,100-foot level to the 2,200-foot level
and connections were made at several intérmediate levels. The No, -
8 shaft which had been ralsed to the: 3,900-foot level, 1s being sunk
below - the 4,100-foot; level which 1s -at the elevation of the wlIl bin -
and is connected with the Viectoria shaft at 4 distance of 20,000. -
feet from the portal. A reduction of approximately 50 per cent in
the scale of operations at Britannia mine became necessary in 1942,
due to labor shortage, A contract was arranged late in 1942 with
Wartime Metals. Corporatipn under- the terms of which all the products
of-Britannia 1ls sold for its account ‘and the company 1s guaranteed
‘agalnst 1oss. : £k . :

Granby Gonsolidated Mining, Smelting & Power Company's
production in 1942 approximated 86 per cent of its output -in 1941,
The copper concentrate was shlpped to the Tacoma smelter of Ameriecan
Smelting & Refining Company at Tacoma, Washidgton, After November
lst all production was sold to 'the Canadian CGovernme?®. Ore reserves
again showed an increase in tbnnage over the ore reserves at the
beglnning of the year. Anyox Metals, Limited, a subsidiary of Ventures,
Limlted, 1is conducting a diamond drilling campaign at the Hidden Creek
and adjoining properties near Anyox. ,

The’ Tyee zinc-lead-copper property near Ghemainus, Vancouver
Island was taken over in 1942 by Twin "J"'Mines, Limited, a sub-
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