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THE CANADTIAN MINERAL INDUSTRY IN 1943

(By Staff, Bureau of Mines)
Department of Mines and Resources

Product

I - METALS:

% Aluminium
Antinony
Arssnlc .
Bismuth
Cadmium
Cerlum
Chromlte.
Cobalt -
Copper
Gold
Indium
Iron Ore
Lead

Ottawa

Magnesium (see Magnesite)

Iron Oxldes

Kaolin (see Clays)
Lime

Limestone (General)
Limestone (Structural)
Lithium Minerals

Author

Bulsson, A,
Buisson, A,
Bulsson, A,
Bulsson, A,
Buisson, A,
Bulsson, A,

Esrdley-Wilmot,

Bulsson, A,
Buisson, A,
Buisson, A,
Bulsson, 4,
Buisson, A,
Builsson, A4,
Goudge, M,F,

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

V.L,

Manganese Eardley~Wilmot, V,L.
Mercury Eardley-Wilmot, V,L. .
Molybdenum Bardley-Wilmot, V.L.
Nickel Bulsson, A,
Platinum Bulsson, 4,

* Radium and Uranium Spence, H.S8,
Selenium Bulsson, A,
Silver Bulsson, A,
Tantalite - Columbite Spence, H,S,
Tellurium Bulsson, A.
Tin " Bulsson, A,
Tltanlum Bulsson, A,
Tungsten Eardley-Wllmot, V.L,
Zinc Buisson, A.

II - INDUSTRIAL MINERALS

Agbestos .Goudge, M.F,

. Barlte Spence, H.S,
Bentonlte . Spence, H,S,
Beryl . .Spence, H.S,

. Bltuminous Sand Elis, S.C,
Brucite (see Magnesite) Goudge, M.F,

* Celestite Spence, H,.S,
Cement Goudge, M,F,
Clay and Clay Products Phillips, J.G,
Diatomlte Bardley-Wilmot, V,L,
Feldspar Spence, H,8,
Fluorspar Spence, H,S, :
Garnet Eardley~Wilmot, V,L,
Granite Bulsson, A,
Graphite Spence, H,S,
Grindstones BEardley-Wilmot, V,L,
Gypsum Bulsson,4,
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Product

II - INDUSTRIAL MINERALS (conbtt!d)s

Magnesite and Bruclte
Magneslum Sulphate
Marble

Mica and Vermicullte
Mouldlng Sands
Nephellne Syenlte
Phosphate

Pyrites

Salt

Sand and Gravel
Silica ;

Sodium Carbonate
Sodium Sulphate
Sulphur

Talc and Soapstons
Vermiculite ?see Mica)
Volcenlc Dust
Whiting

III - FUELS:

Cosal

Coke
Natural Gas
011 Shale
Poat
Petroleum

Auvthor

Goudge, M.Fo
Bulsson, A,
Goudge, M.F,
Spence, H,S,
Freeman,C,H,
Spence, H,.S,
Spencc, H,S,
Bulsson, A,
Bulsson, A,
Picher, R.H,
Bulsson, A,
Bulsson, A,
Bulsson, A,
Bulsson, A,
Spence, HoSo
Spencs, H.S,
Bardley-Wilmot, V.L,
Goudge, M,F,

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

NOTE: The flgures of productlon are preliminary figures, as
published by the Dominlon Bureau of Statistics,

Imports and Exports are taken from the "Trade of Canada
Dominlon Bureau of Statlstlics, and cover the calendar year,

The market quotatlions are obtailned ohlefly from standard
marketing reports lssued 1ln Montreal, New York, and London,

Asterisk () indicates revliew not issued in 1943,

OTTAWA, April, 1944.



ANTIMONY IN 1943

Ores Mined aq@ Producing Localities:

=

Antimony ore in the form of stibnite occurs in various
parts of Canada, With the exception of small experimental
shipments made in 1939 and 1940 from the Fort St. James deposit
in northern British Columbia, no antimony ore has been produced
in Canada since 1917. ZFor a number of years prior to 1917,
small amounts of refined antimony end of antimeny ore were
produced intermittently in the Maritime Provinces. The {anadian
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 Nove Scotia, a small amount of work was carried out on
the antimony property at West Gore during 1943 by Antimony Mines
Ltd., It consisted of surface prospecting, and some underground
exploration. An old 45-foot shaft was deepened to 80 feet and
about 35 feet of drifting was carried out. No ore was raised or
milled,

In New Brunswick, extensive deposits of stibnite are known
to occur at Lake George, York county, and stibnite-~bearing
boulders occur at Marrtown, 'Queens county, and at Stewarton
Kings county,. No work was done at any of these localities {n
1943,

In Quebes, no operations were reported in 1943,

In Ontario, the silver-lead-bismuth bullion obtained as a
by-product in the treatment of the silver~cobalt-nickel-arsenical
ores at Deloro contains small quantities of antimony. .This is
exported to the United States for further treatment, but no payment
is received for the antimony., An antimony deposit at Gates Lake,
in 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 Lake. No work was reported in 19 3.

In British Columbia, a small amount of prospecting was done
on the Snow group of claims at the south end of Stuart Lake; near
Fort St. James.

In Yukon, little or no prospecting was done in 1943, although
in 1942 Walter Mcalister tested antimony showlngs in the Wheaton
River area, about 35 miles southwest of Whitehorse, The area is
desoribed in Memoir No, 31, Wheaton Distrioct, Yukon (1912}, and
also in the Summary Report for 1915, of the Geologlical Survey,

The production of high-~grade electrolytic antimony began.
in 1938 at Trail, British Columbia, The antimony is reccvered from
flue dust, a by-product of Consolidated Mining and Smelting
Company®s silver refinery, Operations arc carried on intermittent-
ly in accordance with the demeand for antimony. The smelter at
Trail does not accept custom antimonial ore,.

In the United States, Texas Mining and Smelting Conmpany,
with plant at Laredo, Texas, handles Mexlican and South American
antimony ores for the productlon of metallic antimony, The
Bunker Hill suwelter, Bradley, Idaho, operates a plant for the
recovery of antimony in'the form of antimony oxide and electrolytic
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antimony, Menardi Metals Company operates a plant for the
recovery of metallic antimony at Los Angeles, Callfornisa.
American Smelting and Refining Company produces antimony at
its Perth Amboy plant in New Jersey and the metallic antimony
produced is converted into antimonial lead and other products.

o

Production and Trade:

Canadian production in 1943 was 543 short tons valued at
$184,200, compared with 1,521 short tons valued at $517,000 in
1942, Trade figures are not available 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 than made up by

the large increase in production in other countries. World
production at present is probably in exocess of 50,000 tons a year,
. . Most of the production of entimony has come from China,
although Bolivia and Mexico have been important producers for years,
In recent years, there hus been a marked increase in output from
Bolivia, Mexioco, Yugoslevia, and Algeria and, to a lesser extent,
from several other 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. Prior to the war, most
of the refined antimony was produced in the United States, Great
Britein, France, and Belgium from ores of foreign origin.

Canada's requirements als now supplied mainly from the
electrolytic plant at Trail, British Columbia,

Market and Prices:

Antimony is an important war metal. It is used largely in
alloys for storage~battery plates, bearing and babbitt metals,
solder, rubber goods, paints and fixtures. The use of antimony in
the manufacture of chemicals inoreased considerably during, the past
two years, The principal compound is the oxide of antimony, which is
employed extensively as a pilgment in santary enamelware and nitro

cellulose enamels,

The New York price of antimony metal (ordinary brand) in 1943
remained fixed at 16 cents a pound throughout the year. The price
for Chinese brand, duty paid, remained at 16,5 cents throughout the
year. The price of antimony ore, c.i.f., New York in 1943, per unit
‘of antimony contained was; for 50 to 55 per cent Sb., $2.,10 to
$2.20; for 55 to 60 per cent Sb., $2.15 to $2.20; and for 60 to 65
per cent Sb., $2.20 to $2.30.

Tariff:

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

Prepared by A. Buisson,

In the Bureau of Mines,

Department of Mines and Resources,
Ottawa, Canada, February, 1944.



ARSENIC IN 1943

Source of Supply:

The world output of arsenic is practically all ob-
tained as a by-product from the treatment of gold, silver, copper,
lead, zinc, cobalt, tungsten, and tin ores. In Caneda, arsenic
is obtained as a by-product from the treatment of the silver-cobalt-
arsenic ores of northern Ontario, and to a lesser extent, from the
gold arsenical ores of the Beattie and O'Brien mines in Quebec. At
these two properties, baghouses to extract arsenic from the fumes
of roasting plants used in the recovery of gold from arsenical con-
centrate have been installed,

The gold ores of Little Long Lac, Hardrock, and
MacLeod Cockshutt in Little Long Lac area, Thunder Bay district,
Ontario, contain arsenic, but no attempt is being made to recover
the product. 42

- In Saskatchewan, the Douglas Lake gold arsenical
mine was taken over in 1943 by Newcor Mining & Refining Company
which is endeavoring to finance the ‘operation of the mine. The
Bralorne and Hedley and other mines in British Columbia export
arsenical gold concentrates to the Unilted States.

Deposits containing arsenopyrite in association
with gold occur in various parts of Canada, and some of these
deposits in Ontario, Quebec, and Nova Scotla, 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 nineral.

41) the refined white arsenic {Asg03) 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:

The Canadian production of arsenic in 1943 was
5,523,400 pounds valued at $258,176, compared with 14,967,874 pounds
valued at %652,041 in 1942 and 3,538,000 pounds valued at $153,195
in 1941. (Canadian trade figures are not available 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 production data are not available as some countries
fail to record arsenic statistics and others give only sales ore
exports. The principal producing countries are: United States,
liexico, Sweden, France, Belgium, Australia, Japan, Brazil, and
Canada,

Market and Prices:

Arsenic is used chiefly in the manuf-~cture of insec-
ticides, It is also used in the oreparation of weed killers, sheep
and cattle dip, wood preservatives, and in the manufacture of glass,
minor uses being in pigments, tannery supplies, and pharmeceutical .
preparations. Arsenic salts are used to replace creosoting in the
preservation of wood. The use of arsenic to manufacture chemical
warfare naterials has notably increased its consumption. Calcium
arsenate and, to a much lesser extent, lead arsenate are the
arsenicals ordinarily used in insecticides. Paris green, which is
a copper acetoarsenite, is also used as an insecticide, Magnesium
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-arsenate and manganese arsenate have also been used for this.pur-
pose. A considerable tonnage of white arsenic, in the form of crudc
arsenic or as sodium arsenite is used in the manufacture of weed
killers. High-grade white arsenic is used in glass as a decolor-
izer, opacifier and refining agent., Small guantitdes of arsenlc

are used in the paint industry, as realgar or arsenic disulphide -
(As2S2) and as orpiment or arsenic trisulphide (AspS3z).

Although the world consumption of white arsenic has
varied greatly during the past ten years, the quoted price remained
steady at 3% cents a pound up to the middle of 1941, As most of it
1s a by-product of metal recovery,. through necessity rather than
choice, and as the potential supply is far in excess of any normal
demand, there seems to be little likelihood of any sustained in-
crease in price. The New York price remained fixed at 4 cents a
pound throughout 1942 and 1943, The Canadian price of white arsenic,
as given by Canadian Chemistry & Process Industries, remained at 5%
to 6 cents a pound throughout 1943,

Prepared by A, Bulsson,

In the Bureau of Mines,

Department of Mines and Resources, 4
Ottawa, Canada, February, 1944.



BISMUTH IN 1943

Source of Supply:

Refined bpismuth is obtained mainly as a by-product from
the treatment of the lead-zinc ores -0f British Columbie and
partly as a by-product from the treatment of the sllver ores
of northern Ontario., Most of the world's supply 1s 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, Consolidated Mining and Smelting
Company of Canada operates a plant for the elestrolytic treat-
ment of bismuth residue resulting from the elesctrolytic trsat-
ment of lead bullion. The operation of the plant has been
intermittent since 1928 when it was erected.

In Ontario, Deloro Smelting and Refining Company of Deloro
obtains a lead bullion that containg bismuth and some gold and
gilver from the treatment of the silver-cobalt-nickel-arsenical
ores of Cobalt and adjoining arcas, This bullion is exported
to the United States for refining.

Production and Trade:

Qanadian production of bismuth in 1943 was 397,600 pounds
valued at $548,688, compared with 347,556 pounds valued at
$479,627 in 1942, Trade figures are not available for publi-
cation owing to the war.

Statistics of the world production of bismuth are incomplete,
but the output is estimated at .about 1,500 tons annually. The
United States, Peru, Canada, and Mexico, supply about 90 per cent
of the world output, their order of importance as producers being’
as glvens The remainder of the output is obtained from Argentina,
Australia, Belgium, Bolivia, China, PFrance, Germany, Japan, Spain,
and other countries., American Smelting and Refining Company
produces bismuth~lead alloy at its plants at Selby, California,
Perth Anmboy, New Jersey, and Monterrey, Mexico, and the alloy is
refined at the compeny'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 Best Chicego, where slime from the -
Betts elestrolytic lead process is treated for it s blsmuth content,
Bunker Hill and Sulliven Mining and Concentrating Company has
opereted since 1940 a plant for the production of refined bismuth
obtained from the residues produced at the company'!s lead rofinery
at Kellogg, Idaho. The American production includes metal recover=
ed from the refining of Mexican lead bullion, and from the *reat- °
ment of ores imported for smelting and refining from South America,
Central America, and Australia, slso a small quantity of lead-
bismuth bullion imported from Cenada., The Cerro de Pasco Copper
Corporation imports large quantitiesg of bismuth and bismuth-lead
ailoy, moinly from Peru, and is the largest supplier of bismuth
& loySc ~

For more than half a century Bolivia was the prineipal
source, but in recent years its production has decreased consider-
ably.

Market and Prices:

The demand for bismuth inoreacsed oconsiderably during the war
period owing to its greater use in metillurgical and pharmaceutical
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applicetions, Bismuth is used mostly in the manufacture

of pharmeceutical products. A much larger portion than
formerly is now used in the meking of so~czlled fusible or
low-melting 2lloys. 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 mount-
ing dies cnd punches. Alloys containing bismuth are usad to°
e grecter extent than formerly in the aireraft, mgehine tool,
munitions, and other industries. Additions of 0.1 to l.5 per
cent bismuth to stcinless steal, copper and aluminium alloys
improve mochinebility. There are numerous alloys of bismuth
containing from 3% to 56 per cent bismuth.

The price of bismuth in 1943 (London price in Cenadian
funds) remeined ot $1.38 a pound, The price at New York re-
moined fixed at $1.25 =« pound throughout 1943. The American
product is protected by a duty of 7% per cent ad valorem. For
several years thc price has beon well controlled,

Preparcd by A. Buisson,

In the Bureau of Minecs,

Department of Mines and Resources,
Ottawa, Canada, March, 1944,



CADMIUM IN 1943

Source of Supply:

Cadmium is present in small amounts in most zinc ores and
in some lead ores, end is obtained as a by-product in the product-
ion of these metals.

Metallic cadmium is produced by Consolidated Mining and
Smelting Company at Tadanae (Trail), British Columbia, and by
Hudson Bay Mining =nd Smelting Company at Flin Flon, Manitoba,

The former plant sterted to produce early in 1928 and like the
latter, which hes been in operation since 1936, treats the cadmium
residue from the zine refinery, the procedure being similer. The
cadniun plant at Plin Flon was in continuous operation and treated
all current purificetion precipitotes from the zinc plants A few
ninor changes were made in the plant's prooess and equipment.

Production and Trade:

Ganadien production of cadmium in 1943 wes 776,442 pounds
valued at $892,908, compared with 1,148,963 pounds valued at
$1,355,776 in 1942, Trade figures are not available for pubdblication
owing to the war,

The world prcduction is estimated at 7,500 short tons, the
production in 1938, the latest year for which figures are availeble
being 4,200 short tons. The chief produeing countries in order of
output are: the United States, Germany, Canade, Mexito, Belgium,
Australia (Tasmania), Poland, Norway, England, Russia, and France.
The Mexican output is contcined in ores exported for treatment in -
various countries.

Production is limited entirely to the by~produet recovery
from electrolytic zinc and from the nenufagture of lithopone, and
is thus dependent on the output of these products,

Market and Prices:

Cadmium 1s used meinly in electroplating and in the uwanue-
faeture of elloys and compounds., The most coriion use of cadniunm
is s a protective coating for steel, and to a nuch lesser oxtent
for copper alloys. The use of cadmium zlloys in autcniobilo becr-
inge and for solders hes crected a strong demend for the netal,
Cadnjunm is used also in the arts, paints, ceramios, and dyeing ete.
In the United States, the ccnsunption of cadmium is distributed
approxinately es follows: clectroplating 87 per cent; alloys and
golders 7.5 per cent; pigments and chonicals 5,5 per cent, It is
morketed in metollie form, 99.5 per cent pure and better, end as a
sulphideé, The principal compounds ere cadmium sulphide, cadniun
oxide, ocadmium lithopone, and cadmium selenide,

The price of cadmium in 1943 (in Canadion funds) averaged g
$1.15 a pound, compered with $1.,18 in 1942, Tho price of metcllic
cadniun, f.0.b.-New York, in commerciscl sticks remained ot 90
cents a pound throughout 1942 and 1943 The American product is
protected by a duty of 7% cents a pound., Previous to the Trade
Agreenent of Nowember, 1928, the duty was 15 conts a pound,

Prepared by A, Buisson,

In the Bureau of Mines,
Departrent of Mines and Resources,
Ottawe, Canada, March, 1944,






CERIUM IN 1943

Source of Supply:

Cerium is obtained from monazite, a monoclinic phosphate
of cerium metals containing about %2 per cent cerium oxide %CegO;)
and up to 18 per cent thoria (ThOp). Monazite is distributed
widely in igneous rocks throughout the world, especially in
gneisses that have been intruded by pegmatites, but usually it
forms only a suwall fraction of one per cent of the containing
rock and only the natural concentrations in stream gravels and
beach sands have paid for exploration. The chief commercial
sources of monazite sand are beach deposits in Brazil and India.
There are e few occurrences of monazite in Nova Scotia, Quebec,
and British Columbia, none of which are of conmereial interest.
It is usually found as small crystals in granites and pegmatites
in the Canedian Shield and small quantities occur in assoclation
with the bleck sends of the Quesnel River, Lillooet district,
British Columbia. In the United States therec are commercial
deposits in Carolina, Ploridea, and Idaho, and kncwn occurrences
in many other States. :

World production of monazite is approximetely 5,000 tons
a years.

Cerium is usually regarded as belonging to the general
group of "rare earths", as it invariably occurs in nature
associated with the other 14 members of the group and is very
similar to the other rare-earth elenmcnts in many of its chemical
properties.

Market Conditions, Uses,and Prices:

Thoria, which was used in gas mantles, was formerly the only
commercial constituent of monazite and monazite is still marketed
on the basis of its thoria content, although its content of ceria
(Cep03) and of other rare-carth oxides is of chief interest at
present. Probably 50 per cent of monazitc derivatives are consumed,
chiefly as fluorides, in the cores of arc carbons to increase
lighting intensity in searchlights, motion-picture projectors, and
therapeutic lamps. About 25 per cent of the consumption of monazite
derivatives is used in pyrophoric (eparking) alloys or in ferro-
coeriums for use in sparking flints for lighters. The remainder is
used for a veriety of purposes, but principelly for meking optical
glasswarc. Cerium metal is used in the evacuation of radio tubes.

Nominal prices for monazite c«s given by Metal and Mineral
Markets, New York, rcmained at $60 per short ton, 8 por cent
‘minirmm thoria, throughout 1945. No quotations are published for
rnost of the rere-earth products, elthough pricvs for small lots
ey bo obtained on request from mineral deslers and chomical manuw-
facturers. The average value of ccrium a2lloys imported from Canade
into the Unitod Statcs in 1942 was $5.50 a pound compered with
$4.50 in 1941. ~

Prior to the war the leading prcduccers of rare-carth
products for the Buropcan markct wers located in Borlin, London,and
Paris, and thosc for the Aumericon merket, in Chicago. In the United
States tlic presént supply of cerium products is provided by Cerium
Metals Corporation, Niagare Falls, N.Y.

In Cenada, Shawinigan Chemicals, Limited, Shawinigsn Falls,
Quebec, has been producing cerium products from cerium chloride
since 1940, The output is sold to Cerium Company, Limited of
Montreal, for the manufecture of sparking flints, .

(Part of the information for this review was abstracted
from publications of the U.S.,Bureau of Mines).
Prepared by A, Buisson,
In the Bureau of Mines,
Department of Mines and Resources,
Ottawa, Canada, March, 1944.






CHROMITE IN 1943

The most notable feature of the year in reference to chromite
was the marked improvement in the Allied supply situation. As a
result of this improvement Canada is no longer experiencing difficulty
in meeting its requirements.

Ores Mined and Producing Localities:

Pure chromite (FeCrp04) contains 68 per cent chromic oxide,
but in nature it always contains, besides iron, varying amounts of
magnesia and alumina. It is a heavy, almost black lustrous and.
brittle mineral and the ore usually occuys in dunite bands in serpen=-
tine rocks. Fresh dunite is & fine-grained, dark grey-green olivine
rock. Chromite ig distinquished in the field from other black minerals
of similar appearance by its chocolate~brown powder or streak when
struck or sératched with a hammer. ;

Shipments were made by nine producers,. all in the Eastern
Townships of Quebec, the largest of which are Chromite Limited near
St. Cyr, 30 miles north of Sherbrooke, and Wartime Metals Project at
Chromeraine near Black lake. Shlppers of high-grade crude ore direct
to consumers were Orel Pare, who worked the Montreal pit, Coleraine
township, range II, lot 25, under contract for Union Carblde e B le )
Chrome Assoclatlon Limitcd, from the old Greenshiclds mine, Coler-
aine township, Block A; and Le Bontd and Metevier, from the Hall or
Thetford mine, Coleraine township A, lot 16, The last three also
shipped lower grade custou ore to the Chromeraine mill, other shippers
to Chromeraine being: Mcssrs. Ward, Pharo and Labbée fram Coleraine,
range X, lot 7; Messrs., Harvey and Paradis (Chrome Qre Limited) from
Coleraine, range X, lot 8 (adjoins Ward); Asbestos Corporation, from
its B.C. mine, Thetford mines; L. Gagnier from the Gray prospect,
Coleraine ‘township, range A, 1ot 17. All the above shippers, oxcept
Chromite Limited, are in the Black Lake district and are from one to
five miles from Chromeraine, Production was maintained from deposits
that were opcratcd prior to and during the last war,

Important Developments and PrOSpecfive.ProdueingALocalities:

The two outstanding developments were the full scalc:operations
of Chromite Limitcd, and of Wartime Metals Corporation. :
Chromite Limited maintained steady production from the old
Sherrett mine in Cleveland township, range X, lots 7 and 8. During
the last war about 15,000 tons of crude ore and concentrate from this
property were sold. The chromite occurs as fairly uniformly dissem-
inated zones scattered through which are plums of the Wassive mineral.
The ore zone, which has been subjected to considerable minor faulting
and is cut by granite dykes, has been traced on the surface for about.
1,700 feet and varies in width from 5 to 20 feet. It has been develop-
ed on four levels to a depth of 380 feet and ore was found 100 feet .
lowsr by diamond drilling. Sinking to the fifth and possibly to the
sixth level is being considered. Production was started in the 100-
ton mill early in 1942 and its capacity was increased ‘to 150 tons ¢
late that year. Over 54,000 long tons of about 18.0 per cent Cr203
ore were treated during 1943 and the production of 48,0 per cent
Gr203 concentrate was appreciably higher than the total output from the
property during the last war. Most of the shipments went to the
United States under contract with the Metals Reserve Company. PFinan-
cial and other assistance was rendered by the Dominion Government,
Wartime Metals Corporation, a Crown company, is operating the
o0ld Reed-Belanger deposits at the west end of Caribou lLake, two miles
gouthwest of Black lake. About 100,000 tons of ore and concentrate
was shipped from this property during the last war, which-is now A
known as the Chromeraine project. The ore is chicfly low-grade, band- . =
ed and disscminated chromite with a small amount of the massive
mineral, The zonc has been treced intermittently for 2,000 feet and
has an averege width of 30 feet and in places is 60 feet wide. The
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ore 1s being extracted by caving methods to a present depth of 375
feet, A small smount of diamond drilling has indicated that the ore
extends to a depth of at least 440 feet, Production started in May,
1943, in the new 600-ton mill and nearly 80,000 tons of about 8.0

per cent Cr203% ore was treated by the end of the year from which
concentrate of 47 to 48 per cent Crp0z was regularly shipped to
Canadian consumers. In addition, about 3,000 tons of custom ore
averaging 18.0 per cent Cr203 was purchased from seven local shippers.
More than half the custom ore came¢ from Union Carbide Companyts
tMontreal' pit, five miles to the southeagt of the Chromeraine
project., The pit is operated by Orel Pare, who aslso made substantial
shipments of higher grade crude ore dircect to a Canadian consumer.

The old workings were re—opened in the fall of 1941 and since then
rogular monthly shipments have becn maintained. The deposit was first
opened 50 yocars ago and 20,000 tons was shipped from it during tho
last war, PFrom the fall of 1941 to the ond of 1943 a total of about
10,000 tons of orc was shipped. .

Prosgpeeting within 12 miles of Black Lake was wcarried out at
the old Stowart minej on Mount Brousseau near Disraeli station; and
at the Sunday Lake mine near Breeches Lakeé.

Work was discontinued in November, 1942, on the Webster Lake
deposits in the Sherbrooke area, owned by H., Bruce Fletcher. No
large bodics of chromite similar to those in the Black Lake or St. Cyr
areas, have yet been discovered. Some prospecting was done in the
Gaspe Peninsula by Mount Albort Mining Company in Courcellette town-
ship. The diamond drilling of small areas of high-grade chromite near
the top of Mount Albert disclosed no deposits of commercial interest.
Exploratory drilling near Port Daniel on the south Gaspe’ shore, as well
as prospecting a fow miles west of Lake Matapedia in Awant Jish town-
ship, were likewise unsuccessful. %

The chromite arcas of the Bastern Townships of Qucbec were
invostigated by C.H. Stockwell and J.W. Ambrose of the Dominion
Geological Survoy during 1941 and 1942. A paper by Stockwell entitled
"Chromite Deposits of the Eastern Townships, Quebec", appoared in the
Pebruary 1944 ocdition of the Canadian Mining & Metallurgical Bulletin
(pages 71-86).

In Manitoba, laige bodics of low~grade chromite deposits were
discovered early in 1942 north of Bird River in the southeastern part
of the Province., The chromite occurs in alternate narrow bands of
high-and low-grade ore and various zones have been traced for lengths
of several thousand feet. The run-of-miine ore ranges between 15 and
20 per cent Crp0z, but it is complex and high in iron and an economical
nethod of bringing the chrome~iron ratio to within merket requirement
has not yet been devised, Many claims have been staked and drilled
by Hudson Bay Exploration Company, God's Lake Gold Mines, Gunnar Gold
Mines, Central Manitoba Mines, Stanmore Mines,and others. Late in
194% Hudson Bay Exploration Company formed a subsidiarys, Manitoba
Chromium,Limited to work the Page claims and although no development
18 intended in the near future, research on the treatment of the ore
is being continued. Diamond drilling is being done by Stanmore Mines,
Limited on some recently discovered showings near Maskwa lake, 16
miles north of Bird River; and Gunnar Gold Mines,Limited is exploring
gshowings at BEuclid Lake to the northeast.

In British Columbia, during 1942 and 194%, a number of chromite
deposits were examined by geologists of the Federal and Provinecial
Departments of Mines, A deposit at Rock @reek, Greenwood Mining
Dvision, was found to be too small to warrant development. Six
samples ranging from 30 to 35 per cent Crz03 from different parts of
the Rock Oreek claims were shipped to the Bureau of Mines, Ottawa for
test, but although a 48 per cent concentrate can be made, the iron
content was too high, An examination of a deposit on Mitchell
Mountain in the Manson Oreek area in north-central British Columbia
indicated fair possibilitles. There was no production from the
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Province during the year and prospecting for chromite appears to have
ceased.

Production and Trade:.

Cenadien production in 1943 reached a record of 30,290
short tons and shipments 29,551 tons, valued at $918,935, mainly 47
to 48 per ceent Crs0 concentrate. The former pesk was 24,000 tons
shipped in 1917. S ipments in 1942 were 11,355 tons. From- 1886,
when records were first kept, until the end of 1943, Canada produced
216,000 tons of chromite, all of which,except about 5,000 tons, was
from the Bastoern Townships of Quebee, mainly from the Coleraine :
district. - During the last war and in the two succeeding ycars, the
total output of highygrade ore and concentrate amounted to 93,000
tons. :
QGanedian consumption in 1943 was 131,276 tons, a 29 per cent
increase over that of 1942,

About 48 per cent of the total imports of nearly 112 210 tons
came from Africa, mainly from Rhodesia; 29 per cent from India which.
included some rofraotory ore purchased by the Governmment; and 23 per
eent from tho United States, mainly from Montana,

Canadian production of ferrochrome and other chrome addition
agents was about 47,000 short tons,an increase of 40 per cent ovor
that of 1942.

The world annual production of chromitae just prior to the
prosent war was about 1,300,000 tons. Russia, Turkey, Southern
Rhodesia, and the Union of South Africa were oaoh producing 200,000
tons or morec a ycar, and the Philippines, Cuba, New Caledonia, :
Yugoslavlia, -Greeco,and India 50,000 tons or more each. Russian
production comes mostly from the Saremov district of the Ural Mountains.
In Southcorn Rhodesia, production is now believod to be in oxcoss of
300,000 tons a ycar, the chief sources of supply being in the Selukwe
distriot and along the Great Dyke seam stretching for 70 miles north of -
Darwindale., Production from the Union of South Africa in 1942 is
belicvod to have more than doubled the 1939 output of 160,000 metric .
tong, but it decreased in 1943, The principal minos arc in the,
Kaapmuiden and Rustenburg arcas of Transvaal. Turkey is one of the
most important sources of high-grade chromite and in recent years much
of the ors has come from the Guleman mines in Eastern Anatolia.
The ore is.lumpy and of good metallurgical grade (49 to 52 per cent
Cr 02) low in silica, and has a chrome-iron ratio of three to one,
Until recently much of Germany's chrome requirements came from Turkey.,
In Cuba, the output in 1939 was about 60,000 metric tons but is
believed to have increased about fivefold since then. The ore,which
oscurs along the northern coast, is mainly refractory grade averaging
31 per cent Cr O and the entire output is shipped to the United
States. Depos%ts in New Caledonia, which is about 700 miles off the
east comst of Australia, are exoeptionally high grade, The Tiebaghi .
Dome Mine in the north of the Island is one of the largest and richest
chromite mines in the world, shipments averaging over 55 per cent
Ccr 03 and production is estimated at over 75,000 topns annually.
Greeoe prior to the war, was producing about 50,000 tons of 57 to
40 per cent refractory grade most of whioh came from Thessaly. In
British India, the States of Mysore and Baluchistan are the principal
sources of supply, the total annual output being about 50,000 tons,
Exports to Cenada of 50 per cent metallurgical ore increased consider-
ably in 1943.  India is also the prineipal source of refractory ore
ufig in Canada, the grade being 47 per cent Cr203 and 4 per cent 3 A
8 ca, 3 ) Wy

In the United States, ‘annual production is considerably in s
excess of the former peak of 92,300 tons in 1918. More than half SR
the total comess from Montana, production from which State started in
1942, The principal &eposits in Stillwater county, are being
operated by Anagonda Copper Company for the Govermment,and the seoond
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largest chromite opcration in the United States, also in Montana,
is UeSe Venadium Corporation'!s deposit near Red Lol ge in Carbon
county. Besides California, which until recently was the leading
State, production is also obtained in Oregon, Idaho, and Washington
States., The United States imports chromite mainly from Africa,
Turkey, Cuba, and New Caledonia.

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 nlckel and molybdenum in the making
of armour phrate, armour-piercing projectiles, and high-speed tool
steels, and is used as a hard, toughening element in tank axles and
frames, in acroplane partserd in. other essential war materials.
Chromium is also used in some types of cast iron and in nonferrous
alloys. The ore is usually converted into ferrochrome before being
added to the stecl bath. Large quantities of chromite, with certain
spocifications as to physical and chomical propertios arc used in the
meking of rofractories. Chromite is the source of such checmicals as
godium and potassium chrometes. It is also used in the electroplating,
dyoing, tanning, and painf industries.

Specifications:

Until recently, metallurgical chromite had to contain a
minimum of 48 per cent Crp0y and a chrome-iron ratio of not less than
3 to 1. Basic ceiling priccs are for ores of this grade and ratio,
but orcs as low as 40 poer ccnt Crp03 and 2 to 1 ratio are acceptable
at lowor prices. When possible, lower grade orcs are mixed with those
of the highost grsde, the proportion depending upon whether the ferro-
chrome produccd is to be used for low-or for high-carbon steecls. The
maximam allowance for sulphur is 0,5 per cent and for phosphorus i
0,2 per cent. Although lump orcs are preferred, fines and concentrates
are used in quantity and in some instancss they ere briquettoed before
use., The low iron content of the ore or ooncentrate is of the utmost
importance.

Specifications for refractory ore suitable for bricks depend
upon the kind of brick to be made. A Canadian menufacturer indicates
maxima allowances of 25 per cent Fep03, 18 per cont Al0z, and 4 per

cent SiOz2., The silica should be as low as possible and it usually
occurs in the ore as serpontine, a hydratcd nagnesium silicate, having
a comparatively low melting point. The chromite should be present in
an evenly and finely distributed form, not as coarse grains mixed with
blobs of the silicatoc. The ore should be hard and lumpy, and the lumps
should be plus 12 mcsh. Provided the impurities cre within the abowve
specifications, the Crp0z content may vary within certain limits,” but -
it is generally over 40 por cent. ‘ ,

Standard gredes of ferrochrome contain a minimum of 60 to

0 per cent chromium and are produccd in two gradeos, one being high

14 to 6 per cent) in carbon and the other low (less than 2 per cont).

Concontration:

Most Canandian chromites are rolativuly free from heavy
sulphides and cen boe concentrated by ordinary grevity methods. High
iron or megnctitoe-chrome ores rmst undorgo a preliminary roassting or
straight magnctic separation, which is often followed by leaching.
Some success has becen achieved by the “Sink and Float" method ¢ nlow-
grade ores crushod to a relatively coarse mesh. At present prices,
i1t is doubtful if an oro with less than 8 por coent 0r203xnuld be
treated profitadly. : .

Chromium Mining end Smelting Corporation, Sault Ste, Msrie,
Ontario, produces an addition egent known as Chrom-X, and exothermic
alloying agoent compounded with chromium and silicon. High-and low-
carbon Chrom=-X products are on the narkest,



Morkct Conditions and Pricces:

The principal Canadian buyers of chromite for metallurgiocal
use are: Chromium Mining and Smelting Corporation, Sault Ste. Marie,
Ontario, and Electro-letallurgical Company of Canada, Welland,
Ontario, The only important purchager of refractory ore is Canadien
Refractories Limited, Canada Cement Building, Montreal, Quebec.

The types and grades of ore acceptable to these buyers are indicated
under "Specifications".

Canadian prices for high-grede ores are based upon the United
States ceiling priee, which is $43.50 per long ton at seaboard for
ore containing 48 per cent Crp0z with a chromium-iron ratio of 3 to
1; plus or minus $0 cents per 1long ton unit of 22.4 pounds of -
contained crgo§ above or below 48 per cent; plus or minus §1.25 for
each 0,1 chromium-iron ratio above or below 3 to 1, the limits being
3.5 to 1 and 2 to 1. The price at a Canadian mine at Black Lake in
the Bastern Townships of Quebec would, for example, approximate to
this bvasie ceiling pricc; plus froight of $2,28 from seaboard to
Niagara Falls (ncar a Canadian consuming centre); plus exchange at
11 per cont to convert into Canadian funds; less $5.12 froight from
Black Lake to Niagara Falls. For a 46 por cent Crp0z ore with
Cr-Fe ratio of 2,8 to 1, this price por long ton at Black Lako would
thus amount to about $45,50, loss penaltics of $4.30, plus freight
of $§2.28, plus $4.56 oxchange, less $5.12 froight, or to about
$40.8% in Cansdian funds; a 48 per cent ore would be about $42 a long
ton., Priccs of othor grade ores can be obtained from the Metals
Controllcer, Ottawa.

Unitcd States pricog of forrochrome dolivered on contracts
are as follows: high-carbon ferrochrome, 66 $0 70 per cent chromium
and 4 to 6 per cont carbon, 1% to 14 conts a pound; and low-carbon
ferrochromo, 67 to 72 per cont chromium and 2 per cent cerbon, 19%
cents, and 0.1 por cont carbon, 22% conts a pound of contained
chromium.

Prepared by V. L. Eardloy-Wilmot,
In the Bureau of Mines,

Department of Mines and Resources,
Ottawa, Canada, March, 1944,






COBALT IN 1943

Ores Mined'an§~Produoing Localities{

Most of the cobalt produced in Canada has come from the
mining camps at CQohalt, Gowganda, and South Lorrain, in north-
ern Ontario. In-the early years of these camps, it was obtained
niainly as a by-~product of silver mining, but activity in recent
years has been mostly in the production of cobalt ores, with
silver as a by-product., Produetion from the Cobalt and nearby
areas has been maintained in recent years by lessees working
over old surface dumps and mining narrow surface veins and old
wnderground workings. Cobalt ore is algo being produced from a
property at Werner Lake about 40 miles north of Minaki, Ontario,
and 15 miles east of the Ontario-Manitoba boundary., There are
some cobalt occurrences in British Columbis, but there is no
production as yet from that Province.

The Timisksming Testing Laboratories, at Cobalt, are a great
help to many smell lessees in the Cobalt camp and ad joining areas
who depend on the plant for the sempling, valuation, and frequently
for the marketing of their ores, ' :

Cobalt Products, Limited, Cobalt, has been operating a concen-
trating plant since 1938, 1In August, 1943, its holdings were taken
over by Silanco Mining and Smelting Company. The ore comes from
various surface dumps and also from the underground workings of a
fow properties. The flotation concentrate, which conteins from 8
to 12 per cent of cobalt, is sold directly to Deloro Smelting and
Refining Company, agent for the United States Metals Reserve Company.

"The only custom mill in Cobalt is the old O'Brien 100-ton
mill, 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 metal,
oxides, and salts, chiefly for the British market. For the past
two yocars, the oompeny has been treating cobalt residucs from Afrioca
and hasg processed little or no Canadian ores. The Canadian product-
ion of cobalt ore in 194% was purchased by Deloro Smelting and
Refining Company as agent for the Department of Munitions and Supply,
acting for Metals Reserve Company of the United Statcs, and was
stockpiled for this account,.

In the United States, most of the cobalt produced is obtained
from cobalt residues imported from Africa, These are converted to
metal at Niagara Falls, N.Y., and to oxide at New Brighton, Wilming-
ton, and Canonsburg, in Pennsylvania, and at Cleveland Ohio.

Production and Trade:

Canadian production of cobalt in 1943 was 169,687 pounds valued
at $186,655, compared with 83,871 pod%&s valued at $88,444 in 1942,

Tiade figures sre not available for publication owihé to the ware.

- The total annual world output is estimeted to approximate 6,090
metric tons, The greater part of the world's requir ements are now
supplied from the extensive deposits of the Belgian Congo and Northern
Rhodesia, the remainder being contributed meinly by India, French
Morocco, and Canada. Other producing countries arc Australia, Japan,
Germany, and Russia,

Horket é&né Prielp:”

About 75 per cent of the world production of cobalt is used in
the metallurgical industry and most of the romeinder in the ccramic
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industry. The metallurgical uses are for highwspeed cutting
steels; for making stellite or stellite~type alloys, which
contain 45 to 50 per cent cobalt, 30 to 37 per cent ochromium,
end 12 to 17 per cent tungsten. There are various modificat- .
ions of this composition, but all contain high percentages of
cobalt. Stellite is used for cutting metals at high speed and
for making permanent magnets, The use of stellite continues to
gpread and it is of great value in the manufagture of wvalves. °
for aeroplane engines., Small quantities of oobalt used with
other chemicals in niockel-plating solutions are sald to produce
a bright nickel eleotro deposit as an undercoating for later
chromium plating. A ocertain amount of cobalt is used in electro-
rlating and as a oatalyst. Cobalt oxide is used mainly in the
ceramic industry owing to its fine colouring properties., Other
compounds of cobalt are used as driers in paints and varnishes.

Consumption of oobait, chiefly in the production of high~
speed cutting tools and permanent megnets, increased substant-
ially during the past two years.

The market for cobalt is uncertein at present and will
remalin so until the Metals Reserve Company im Washington decides
on what is to be done with the surplus stocks that have been
built up.

The price of cobalt has remained fairly steady in recent
years. The nominal New York price for cobalt metal remained
at §1.50 & pound and for black oxide in 350-1b, lots, at $1.85
a pound, throughout the year, The nominal price for cobalt ore,
10 per cent grade, f.o0,b. 0ars, Ontario remained at $1.10 a
pound of cobalt,

Prepared by A. Buisson,

In the Bureaw of Mines, '
Department of Mines and Resouroces,
Ottawa, Canada, March, 1944,



COPPER IN 1943

Orocs Mino@ and .Producing Localitlos-

Canadea's output of coppor is- obtoinod from.the copperanickol
orcs of budbury, Ontorio; the copper-gold, cepper-zine, and the coppor-
pyritos ores of western Quebeo- the copper-zinc ores of northern
Manitoba; and the copper ores of British Columbia.

In British Columbia, Britannia Mining and Smelting Company
operated its mines and concentrator at Britannia Beach. 'The copper
concentrate, as in past years, was shipped to. the Tacoma smelter in
Washington, State. Part of the pyrites concentrate was shipped to the
acid plant at Nichols Chemical Compeny at Barnet, B.C.,, and the remain-
der was exported. Development work below the 4, loo—foot or bottom: ‘
level was continued. The No. 7 shaft serving the 2,200-foot down to.
the 4,700-foot or bottom adit level was completed and the hoist was
installed and placed in operation.. The No. 8 shaft ,which will handle
the ore from No, 8 orebody, was sunk from the 4, 100-foot level to a
point 35 feet below the new 5,250-foot level, the bottom being ‘approx-
imately 900 feet below sea 1evel. The 4, lOO—foot level, which is the
nain haulagg level, is at the elevation of the mill bin and is

connected with the Victoria shaft distant 20,000 feet from the portal.
Under the terms of a contract entered into in 1942 with wWartime Metals
Corporation, a Crown company, Britannia Mining and 3melting Company is
guaranteecd agalnst loss in the sale of its products.

The Granby Consolidatcd Mining Spelting & Powor Gompany's
production in, 1943 spproximated 72 per cont of its 1942 outpuat. Tho
oopper concentratc was shippcd to the American Smelting & Refining
Company's Sneltor at Tacoma, Washington. All of the 1943 production
was 80ld to Wartimc Metals Corporation. Ore reserves at Decombor 31st,
1943, showcd an incroase in tonnage over the reserves at the boginning
of the year, but this incercasc was offset by a docreasc in the e e
ostimated grade of the shipping ore. The reserves arc estimeted at
17,341,000 tons of 1.2 pcr cent copper, adcquate for 9% years on the
hasis of opcration at tho rate of 5,000 tons a day.

The Tyee zinc-lead-copper pr0pérty*near Cheomainus, Vancouver :
Ialand, was tekon over in 1942 by. Twin "J" Mines, Limited, a subsidiary
of Jason Gold Mines,Limited, end is being operated by that company
under the surarvision of Wartime Metals Corporation, The mine,which .
oomienced production in July, 1943, is cequipped with a 150-ton mill.
The contentrates (zine, lead; and copper) arc sold under contract to
Metals Reserve. Company, ‘a war purehasing agency of the United Statos
Government, ;

At Flin Flon, Mani toba, Hudson Bay Mining end Smelting company,
Limited, operetcd ite mine, concentrator, ecopper smeltcr, and zine
plant at an increased oapocity.. Jejor development and exploretion
wors were boehind schedule as a result of labour shortages and the
nooussity of diverting menpower to maintain maximum ore production.:

The South Mein sheft was completod to the 3,250-fdot level. Diamond
drilling or "blast hole" drilling has largoly replaoed air machine
drilling for stope mining. Work in the open pit-wes confined mostly

to tho mining of benches and floor pillers. The concentrator treated
en average of 6,140 tons a day,.compared with 4,710 in 1939. The
copper recovery in tho form of blister eopper was 46,180 tons, compared
with 26,430 tons in 1939, In cddition 2,200 tons cf: copper ware
obtainod from the treatment of custom oros.

Emorgonay Motels, Limited, = subsidiary of Hudson Bay Mining end
Smoelting Compiny, was org“nized in 1942 as a war measure to mine the
romainder of the orebody at the -01d Mandy nine. The new 200-ton mill -
wes put in oporctlon in April, 1943, and operated =at ecapacity during
the rest of the yoer. Tho shaft was unwatered to the 825-foot level,.
An active oxploretion campaign wes carxicd on, but rcsults so fer are
. reportod to have becn diseppointing.

Cuprus Minos Limitod, eontrclled by Hudscn Bay Mining ond Smolt-

ing Compeny,/ orgenized in 194/ to =zequire tho Thompson copper-zine
was
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property and various adjoining claims at Schist Lake., The property
was extensively drilled in 1942 and a detailed geophysical survey of .
one of the most favourable areas was made in 1943,

Sherritt Gordon Mines, Limited operated its mines and mill
at capacity and the tonnage milled reached a new record., BSixty-
five per cent of the ore mined and milled came from the West mine
and' 35 per cent from the East mine. In the West mine, No. 2 winze
from the 8th level was completed and stations were cut at the 9th
and 10th levels at vertical depths of 150 fect end 300 foct rospoct-
ively below the 8th level, The winze was sunk on a 20-dogrec ineline
following the dip and rake of thc bottom of the West orebody. A
congidcrable amount of lateral docvclopment work was done on these
two levels. In the Bast mino dovelopment was groatly curtailed from
the spring to the fall of the year owing to the shartagc of undor-
ground labour.’ .

In Ontario, Intcrnational Nickel Company of Canada, Limitod
operatod its mincs and plants during the first half of 1943 at
capacity, During the latter half of the year it was found ncccssary
to shut down two of the four blast furnaoccs at the Coniston smelter,.
This curtailment was due to shortage of labour at the mincs, result-
ing in insufficiont ore production. Tho producing mines are Creighton,
Prood,. Garson, ahd Lovack. Sinking of the Creighton mine inside- shaft
wag completed in QOctober. Work in connection with the shaft and
undorground development of Stobie and Murray mincs was carried on
throughout tho year. A construction program started in 1941 at the
mincs, mill, and Copper Cliff smelter. was continued. Most of the
surface buildings have bcen completed, dbut considerable work remains
to 20 done on the oro-sorting plants of the two mincs under develop~
ment, : ;
FPalconbridge Nickel Mines, Limited operated its mine and
smelter at Faleonbridge to capacity. Tho capacity of the smelting
plant was increased following the putting into operation of a new
blast furnace in March, 1943. Extcnsive exploration and development -
work was continuecd on several levels, Following the completion
eerly in the ycar of the sinking of No, 5 shaft to a depth of 3,150
fost, a start was made to open up the 2,625-foot and 2,800-foot
levels., Deepening of No., 1 shaft below the 2,100-foot level was
started early in 1944, Despitc the increased production, the Company's
total orc resorves again showed a moderatc gain, totalling 12,300,000 °
tons of 1.74 per cont nickel and 0,93 por ccnt copper,

Nickel Offsots, Limitcd, with e property in Foy township, west
of Cepreol, Sudbury district, continucd the surface exploration and
dlemond drilling theat was started in 1939. No. 1 shaft wes extonded
from 658 fcet to a depth of 1,130 foet, and stations wore cut at .the
800-,950-2nd 1,100-foot lovels. 4 total of 3,630 feet of diemond
4rilling was dono undorground, Shipments of ore to Coppor Cliff
smelter commenced in September, and to the end of 1943 & total of
5,753 tons had becn shippod, with an avereage grade of 3.5 per cent
gopper, 4.3 por cont nickel, 0.14 per cent cobalt, and 0,18 ounce
of pletinum motals per ton. The mining of the lower grade oro,
avereging % per cont nickel and 1.5 per cent copper, awaits the
oreotion of a concoentrator, plans for which are under consideration.
T™ho Compeny has decided to sink No. 2 shaft to an initiel depth of
650 foct at = point 3,000 fcet east of No. 1 shaft and near a lens
of ore already blocked out by drilling and cstimated to contain
100,000 tons of ore aversging 1.95 per cont copper and 1,75 per cent
niekel. The two shafts will be connocted underground.

Ontario Nickel Corporetion,lLimited sinee 1941 has been
davoloping a nickel-beoring proporty in MaclLennan township, south-
¢agt of Capreol, district of Sudbury, and has done considereble
dvifting, cross-cutting, and raising. A power line wes brought in
from the Falconbridge line, c distance of 7% miles, a substzation
ereoted, and a full set of mining buildings was exrscted in 1942,



B

Barly in 1943 the Company arrangcd to ship crude ore to one of the
smelters, and a tuest shipment was made in June, Operations ceased
shortly afterwards. A reorganization took placc in September and

a new company, Ontario Nickel Mines, Limitcd, was formed to take over
the assets of the Corporation. :

Denison Nickel Mines, Limited did not operete its property in
Denison township, near Worthington, southwcst of Sudbury.

Harlin Nickel Mines, Limited, a subsidiary of Clifton Consoli~-
dated Mines, Limited, took over the old Alexo nickcl-copper property
at Porquis Junction, Cochrane mining division in 1942. 1In 1943, the
shaft was rotimbered to the 120-fdot level and the neccssary mining
buildings were erected. Production was sterted in June, 1943, and
stoady shipments to Copper Cliff smeltor were maintained. .

Shewan Coppor Mining Corporetion (371 Bay Street, Toronto)
wes incorporated in ‘Junc, 1942%, to teke over from Golden Gate Mining
Company its nickol-coppoer claims, odn the north shore of Upper
Shebandowan Leokc, Port Arthur Mining division, and about 5 miles from
Kashabowie. Some surfaco work was donc in 1943.

Dominion Nickel Mining Corporation was orgenizcd in 1943 to take
over the 0ld Whistlc nickel-copper property and the Tough Estate
cleims in Normen township, and severcl claims in Blezard township,
Sudbury district. Dieamond drilling to a depth of 200 fecot on the
Tough property discloscd an orebody containing about 600,000 tons of
3 per cent nickel. Drilling is proceeding on the Whistle property
and will bo followed by drilling on the claims in Blezard township.

North Renge Nickel Mincs, Limitecd wes orgenized in 1943 to
take over on erce adjoining the proporty of Nickel Offsets, Limited,
in Foy township, Sudbury district. The property is part of the hold-
ings of the R.J. Tough Estate, and the Company plans to do extensive
diamond drilling in 1944. :

Kam-Kotie Porcupine Mines, Limited, a projcet of Wartime Metals
Corporation, is operating the Jemieson copper property in Robb town-
ship, Cochrane district, 20 miles north of Timmins. This property
was explored and developed by Hollinger Gold Mines, Limited, during
the period 1926 to 1928, ‘'The work. in 1943 included the completion
of a 2l-mile road from Timmins to the mine; and completion of the
- construction of camp and mine buildings. A 500-~ton flotation mill
was put into operation early in September, 1943. The copper concen—
trate is shipped to Noranda smelter. Mining operations are by open
pit and electric shovel. i

- Algoma Copper Mines, Limited did some diamond &rilling on its
eopper prospect in %township IA, Mississauga Fore#t Reserve, Algoma
district,

In Quebec, Noranda Mines, Limited operated its mine, concent-
rator, and smelter at capacity. Due to shortage of labour, underground °
exploration was greatly restricted and slow progress was made in
exploring the deeper levels of the mine. The initial exploration
of the mine below the 3,975-foot (%3rd) level is being done on four
levsls 500 -foet apart with the idea that exploration drifts on inter-
mediate levels can bo more efficiently located as information on the
wider spaccd levels becomes available. Two such intermcdiate levels,
tho 35th and 59th, were established during 1943. Exploration drifts
werc oxtendcd in a westorly dircetion from the new No. 6 shaft, on
the 37th, 41lst, 45th, and 49th or bottom (5,975~foot) levels. This
exploration work is in what is known as No. 5 zone, a very large body
of rhyolite-breceia hoavily mineralized with pyrite. The ontire zone
¢ontains approximately 50 per cent iron pyrites. All of the pyrite
and most ‘of the rhyolite-breccia contain small amounts of gold, popper.
and zinc, but as stated in the Company's ennual report, the orebody
taken as a wholc is below commercial grade if no account is taken of
the possible valug of the pyrite. Diamond drilling below the bottom
level (5,975-foot) has shown a highér content of gold in what appears
to be a new orcbody. A total of 61,590 feet of eIploratory diamond
drilling was also carried out. Ore reserves are sufficient to
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maintain production for about 15 years at the 1942 rate of production.
The smelter produced 78, 723 tons of anode copper. The estimated
rocovery from the Horne mine ors and concentrate was 33,082 tons

and the rcmainder was obtaincd from custom ores and slags. 3

Waito Amulet Mincs, Limitcd continued the exploration and -
developmont of its wvarious: orcbodics, including the large "AY orebody:
in the Amulet-Dufault section of the mine. Its concentrator, put
into operation in 1939, was:enlarged by a 300~ton extension for treat-
ing zinc ores from the Welte mine; this brought the capacity to 1, 800
tons a day. The year's production included 24,720 tons of copper,
40,740 tons of zinc, 41,483 ounces of gold and 702,330 ounces of
silver. In the 1atter part of 1943, the Company entered into a contract
with an American company for the sale of its production of iron pyrites,
which had been previously discarded.

Aldermac Copper Corporation, Limited diseontinued operation
of its mine and concentrator at Arntfield, twelve miles west of Noranda
Quebec, in August, 1943, as the ore reserves were exhausted. The |
Company is opening up a property at Moulton Hill, Ascot township, 4. -
miles from Sherbrooke. This property is being deve;oped'underground
and it 4s expected that a 250-ton concentrator will be in operation
by June 15, 1944, The mill will produce copper, lead, and zinc con-
eentratcs for shipment to the United States., A pyrites concentrate .
may also be produccd. The ore contains appreciablc amounts of gold
and silver.

Normetal Mining Corporation, with mine and mill north of Dupuy,’
Quebee, produccd at a 20 per cent lower raté than in'1942, the 780-ton
mill averaging 563 tons of ore a day. Dovelopment work was confined -
largely to latcral development on the 2,150-,2,300-,2,400-and 2,600-
foot levels, while on.tho 2, 700-foot level the main crosscut was :
driven through tho orc zonc.' Mill heads avoraged 3.25 per cent copper
and 5.5%2 -per .cent zine and the recovory was 6,224 tons of copper and
7,611 tons of zinec. Ore reserves roached a peak of 1,457,700 tons with
an average grade of %.67 per cent copper and 6.94 per cept zinc.

Refineries:

International Niokel Company's copper refinery at Copper Cliff, .
Onterio, was operated at capacity. It treats the output of blisfer
copper produced at its nearby smelter, which goes in molten form to

the refinery's anode furnace. Refined copper is produced from rever- -
beratory furnaces and from electric furnaces of the arc type. The
copper refinery of Canadian Copper Refiners, Limited, at Montreal East,
Quebec, was also operated at capacity. It treats the anode copper
from Noranda smelter and the blister copper from Hudson Bay Mining

and Smelting Company's smelter at Flin Flon, Manitoba.

Production and Trade3

Canadian production of copper in 1943 was 289,491 tons valued
at $67 621,783, compared with .301,831 tons valued at $6O 417,372 in '

1942
: The exports of copper werc valued at $30,816,449, comparcd with

$35,082,204 in 1942, .
i 1942The imports wore valued at §1,300,136, compared with §1,148,668
n .

Prior to the war, most of the Canadian refined copper went to
Great Britain, whore the consumption of new copper was at the rate of
about 250,000 tons annually. By agreements reached in the.early weeks
of the war, Canadian producers are supplying about 70 per cent of .
their output of olectrolytic copper to the United Kingdom, at prices
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provailing immediately prior to the outbreak of the war, with certain
ad justments to allow for incrcasces in the cost of production.
Producers on the Pacific coast are continuing to export their produest
for treatment in the United States. Conceptrates shipped thers,
chiefly from British Columbia, were treated in bond. Refined copper
sales to the United Statos were stopped in 1933 by the U.S. revenue
tariff of four cents a pound; but they were resumcd in 1937 with
increased prices and demand..

Most Canasdicn producers have an advantege in that their ores
cerry important valuecs in one or more other mectals, chiefly gold,

A siizg;,AEstai, or zinc. i
welled Figures for world production end consumption of copper in 1943

.

are not availasble,

Market and Prices:

Owing to its excellent quality, Canadian refined copper was
much in demand for peacetime uses., Most of the output, however, has
since been diverted to war uses. In the war effort, copper is used
ochiefly in the meanufacture of brass; of generator and motor equip-
ment; of degaussing cable used in the protection of ships from
magnetic mines; of motor vehicle tubing; and of shell bands.

The United States is by fer the greatest consumer of copper,
the principal industries using the metal in that country in peacetime
being, in order of importance; electrical manufacturing, automobile,
building, electric refrigerator, and air conditioning, Ordinarily,
the building industry is as large a consumer of copper and its alloys
a8 is the automobile industry.

The wartime controlled price of electrolytic copper (London
price in Canadian funds) remained at 11.75 cents a pound throughout
1943, The New York price of domestic electrolytic copper remained
at 11.775 cents a pound in 1942 and 1943,

Prepared by A. Buisson,

In the Bureau of Mines,

Department of Minew and Resources,
Ottawa, Canada, March, 1944.






GOLD IN 1943

Ores Mined and Producing Localities:

The chief sources of gold in Canada are the gold-quartz mines,
which in 1943 contributed about 82 per cent of the total. The base
metals mines contributed 16 per cent, and the alluvial placer oper-
ations, two per cent,

Ontario produced close to three-fifths of the total Canadian
output, With the exception of thé gold obtained as a by-product in
the refining of nickel and copper, virtually all of Ontario's gold
comes from gold-quartz mines, Porcupine and Kirkland ILake being the
principal producing areas. There is a large production also from
Little Long lLac and ad jolning areas in Thunder Bay district; Red Lake,
and Crow River areas in Kenora district; and Larder Lake and Matachewan
arcas in Timiskaming district.

Qucbec!s chief single producer is still the Noranda gold~copper
mine, About 75 poer cent of the output, however, comes from gold-
quartz mines in the Bourlamaque, Siscoe, Malartic, and Cadillac areas
in Abitibi county, and the Arntfield, Duparquct, Rouyn, and Mud Lake
arcas in Tcmiscamingue county.

The chief sourcos of gold in British Columbia are the gold-
quartz mincs of the Bridge River area, Lillooet division; the Salmon
River arca, Portland Canal division; Wells cemp, Cariboo division;
Hocdlecy camp, Osoyoos division; the Sheop COroek, and othor adjoining
arcas, Nclson division; and of Zeballos River, on the wost coast of
Vancouver Island. Ncxt in importancc are the gold~boaring base metal
orcs, notably thosc of thc Britannia Mine at Britannia Boeach and
Copper hountain minc ncar Princoton. A relatively small amount is
obtaincd from placcr opcrations.

About 55 per cont of Manitobars gold comcs from the gold-quartz
mincs of Ricc Lakc district in cecstorn Manitoba, and of God's Lake
distriot, the source of tho romainder being tho copper-zinc-gold orcs
of thc Plin Plon and Sherritt-Gordon mines,

In baskutchewan, thoe production is mainly from that portion of
Hudson Bay lMining end Smclting Company!'s Flin Flon minc lying within
the Provinceo.

Production of gold in the Northwest Torritorics was startod in
1938, and is obtained from the Yellowknife River and adjoining areas
north of Groat Slavo Leko.

Yukonts gold output is virtually all from placers, and is won
chioefly in large-scelc dredging opcrations, mainly in the vicinity of
Dawsen City, Klondike district.

Nova Scotiats output is from the gold quartz mines of Caribou,
Goldenville, Oldham, and & few other arezs.

In Alberte, e small amount of placcr gold is reported ennually.

Trecatment Plants:

Plants for the production of finv gcld ere opexrated by:
v i . ¢
The Royal Cenadion Mint, Ottawa, Ontario,
Hollinger Consolidated Gold Mines, Limited, Timmins, Ontario.
Canedieon Copper Refinerics, Limited, Montrezl, Quebec.
Consolidated Mining cnd Smclting Comp.ny, Trail, B.C.
International Nickel Company of Caneda, Copper Cliff, Ont,

The Copper Cliff rofinery provides a service for several of
Ornccdats gold mincs by trecting thelr sccumulation cf slegs, mattes,
anfl other gold—boaring matorials,

Puportant Devclopmonts-

Bxploratory and dovelopment work wes groatly curtziled owing
to conditicns arising from the wer,
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In Qucbec, Rouyn Mergor Geld lMines, Limited, was fcermed to
tako over o largo croa which extonds 4% milos along the mineral bolt
betwoen Rouyn and Codillee oreas anl includes the holdings cf East
Rouyn. Gold Mincs, O'Ncil Thompson Gold Mines ,and Cockeran and .
Hosking Syndicate. Towards the end of 1944 therse was a noticeable
increase in prospecting and exploration at a number of properties in
western Quebec.

In Ontario work towards production was carried out on several
properties. These include the property of Renabie Mines, Limited,
near Missanabie ILake, Sudbury district; the Queenston property in East
Kirkland Lake area; and the Gold Island Poroupine mine, in Porcupine
area., There was much activity also in the Red Lake area, Patricia
district, where diamond drilling programs were under way at several
properties. ~ sk {

Attention was given to the gold possibilities of Snow Lake area
in Northwostern Manitoba, Snow Lake is west of Herbdb Lake, about 90
miles northcast of The Pas and 70 miles duc cast of Flin Flon,

Diamond drilling in 1941land 1942 by Howe Sound Exploration Company is
reported to have disclosed a large tonnage of modsratc grade gold ore.
Northern Canada Mincs, Limited and Pionecr Gold Mines, Limited jointly
hold claims northwest of the Howc Sound propcrty and found promising
surfacc indications in 194%. MNacassa lMinces,Limited also holds cleims
west of the Howeo Sound property and did somec surfacc oxploration.

In British Columbia, the Premier-Border proporty, adjolning
tho Silbak sPromicr is being dcvcloped by the lattor company. The
Whoelor property, on which important discoveries of gold were mado in
194%, was taken over by Eedley lMascot Gold Mines, Limited, _

In Yukon, the placer gold production was ourtailed in 1943
owing to thc shortage of labour.

Data about opcrating gold milling plants are given in tho
following tcbulation: 3

Ycar New Mills Total Mills Inercasges Ceascd Operating

No. Capacity No. Capacity No. Ceacity “No. Capacity

Tons : . Tons Tons ons
1944 .
(Jan.,) - - 69 34,075 - - - -
1943 - nil 85 7 57,510 - nil 16 5,845
1942 4 950 ohy 64,9855 118 1,235 37 6,360
10 g e S (1 ) 142 65,635 18 2,940 15, 2,825
1940 12 1,605 143 62,485 . 60 5,690 15 1,175
2939 .,.25 +.4,830 161 ~:57,815 33 3,085 32 2,320

In Nova Scotia, the Caribou Gold and Quecen mills were in
operation throughout the year. The Avon mill ceascd operetions in
March. The three mills havc a total capacity of 180 tons of ore
. daily. total :

In Quchee, 28 mills with a/daily capacity of 11,390.tons wére
in oporation at the close of 1945, as compared with 21 mills with a
total daily capacity of 13,640 tons at the close of 1942. Three mills,
namely, Lapa Cadillae, Central Cadillec, and Beattip, were closed down
in 1945, the Beattic es a rasult of a cave~-in at the mine in June.
Milling was resumed at the Beattie, however, early in 1944, Powsll-
Rouyn continucd to ship its ore to the Norande smelter.

- In Onterio, 39 mills with o total daily copaeity of 32,685
tons werc in operation at the closc of 1947, compared with 50 mills
with & total capseity of 35,705 tcns et the close of 1942, During -
1942 milling oporations werc discontinued at the Uchi (800 tons daily
capecity), Jeromec (500 tons), Megnot (175 tons), Moneta (200 tons),
Hoylo (600 tons), and Yame (75 tons) propertiocs. . :

In Menitoba, Only Onc mill trecating gold-quartz orc was in ok
opcration et tho ond of 194%, nemcly thet on the Sen Antonio proporty,
which has a daily capacity of 550 tons. The mill on the God's Lake
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property was closed down in Scptcember. The remainder of the gold
output from thc Province camc from Hudson Bay Mining and Smelting
Company's Flin Flon mince, and from the Sherritt-Gordon mine,

In Saskatchewan, no gold-quartz mills were in operation.

In British Columbia, scven mills with a total daily capacity
of 1,050 tons were in operation at the end of 1943, compared with
13 mills with a total capacity of 1,895 tons at the closc of 1942,

The Hedley Mascot, Gold Belt, and Privateer mills were olosed down
during the year, but milling was resumed at the Hedley Mascot property
early in 1944, :

In the Northwest Torritories, the Con (300 tons) and Thompson-
Lundmark (115 tons) mills were closed down in August and September
rospoctively, thc only mill in oporation at the end of 1943 being that
on the Nogus (75 tons) property.

In Yukon, Yukon Consolidated continued to operate five dredges
in the Klondikc area; and Clcar Crecek Placer Company ccntinued to
operate its now droedge on Clsar Creek, Opoerations employing from five
to ten men were closed down, but many individual miners continued
their work.

Production:

Thoe Canadian production of gold in 1943 was 3,649,671 fine
ounces valued at $140,512,334, compared with 4,841,306 fine ounces
valued at $186,390,281 in 1942.

The production by provineces was:

1943 1942 Decr-
Fine ounces Value Fine ounces Value ease
: e s : 3:
Nova Scotia 3,531 135, 944 © 12,989 500,076 72.8
Quebec 925,120 35,617,120 1,092, 388 42,056,938 15.3
Ontario 2,131,807 81,304,570 2,7%6,819 106,407,032 22.8
Manitoba - 92,642 3,566,717 136,226 5,244,701 32.0
Saskatchewan 174,881 6,732 2919 178,871 6,886,533 2.3
Alberte 21 < 808 34 1,509 -
Brit.Columbia 240,530 9,240,405 474,329 18,262,052 49.3
Northwest Terr. 59,136 2,276,7%6 99,394 3,826,669 40.5
Yukon 42,003 V617,115 83,246 5,204,971 49.3
CANADA 3,649,671  140,512,33%4 4,841,306 186,390,281 23,0

In Quebec, the larger output at the base metals mines and at
some of the new gold mines partly offset the decrease in production at
several of the older gold mines. The base metals mines contributed 3%1.3
per cent of the total output. In Ontario, output from the mines in the
Kirkland Lake area decreased from a total of 744,000 ounces in 1941 to
469,0%6 in 1943, In the Porcupine area the output decreased from
1,439,100 ounces in 1941 to 1,019,200 ounces in 1943,

The production of Manitoba and Saskatchewan showed a total
decrease of 1% per cent despite enlarged operetions at Plin Flon and
Sherritt-Gardon base metal mines, In British Columbia the decreass
was largely duc to the closing of several properties.

World production of gold in 1943 is estimated at 29,813,069
fine ounces, compared with 35,614,314 fine ounces in 1942 and 40,817,707

fine ounces in 1941, Canada 1s surpassed only by South Africa and
possibly Russia as a producer of gold and contributes about 12 per cent
of the total.

The average price at which Canada's gold production was computed -
for 194% was $38.50 a fine ounce, This price has prevailed for the last
three years.

Prepared by A. Buisson,

In the Bureau of Mines,

Department of Mines and Resouroces,
Ottawa, Canada, March, 1944,
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INDIUM IN 1943

Source of Supply:

Meny zinc ores contain indium, which is frequently
agsoclated with gallium, Indium also occurs in tin and
tungsten ores and in some iron and manganese ores, Indium
production in Canada was reported for the first time in 1942.
It is being recovered in small quantities at Trail, British
Columbia, from treatment of the residues obtained at the zino
refinery of Consolidated Mining and Smelting Company.

Refined indium has a silvery-white colour somewhat
resembling that of pletinum, It is ductile and slightly
heavier than zinec. It has a low melting point (155°C,) and
a relatively high boiling point (145¢¢9,). % ¢

Production:

No produetion of indium in Canada was reported in 1943,
World production is still relatively small, Indium is being
produced commsrcially in the United States, The production in
the United States has increased consideradbly during the past
two years.

In the United States indium is recovered as a by-product
of zinc and lead operations mainly by Anaconda Copper Mining
Company, and to a small extent by American Metal Company,
Amoerican Smelting and Refining Company, Eagle-Picher Mining and
Smelting Company, and National Zinc Company.

Market Prices:

Indium is used for plating and as an alloy with other
metals, It is deposited on and elloyed with cedmium-nickel
and copper-lead on bearings for aeroplanes, automobliles, ete,,
and rosists the corrosive action of lubricantes coptaining
organic acids. Electro deposition of indium on lead followed
by heat-treatment has proved useful for bearings. Indium plate
will probably be used in surfacing various other types of
rubbing surfaces., Coatings of indium-alloys appoar to have a
diversity of uscs. They are eesily polished and burnished,
Indium is alloyed with gold and silver and with various base
metals., It is used in dental aelloys and in making low melting
alloys. Augmented production of engine bearings and war rostriote
ions on ordinary plating metals heve stimulated interest in indium-
during the past three years,

The price of metallic indium was reduced in December 1940
from $15 to §12.50 a troy ounce, at which price it remained
throughout 1941, 1942,and 1943.

Preperod by A, Buisson,

In the Bureau of Mines,

Department of Mines and Resouroces,
Ottawa, Cenada, March 1944.






IRON ORE IN 1943

Ores Mined and Producing Localities:

Deposite of iron ore in Canada are many and widespread and include
hematite, siderite, msgnetite, bog iron, and magnetic sand. Because
of the availability at low cost of higher grade ores in the Lake
Superior iron ranges of the United States and in Newfoundland, no
iron ore from domestic sources wes produced in Canada from 1923 until

1939,

Dominion Steel and Coal Corporation, Limited, with plants at -
Sydney, Nova Scotia, obtains its iron ore from its own mines at "/abana,
Newfoundland Steel Compeny of Canada, Limited, at Hamilton, Ontario,
and Canadian Furnace, Limited, at Port Colborne, Ontario, obtain their
iron ore supplies from the Lake Superior region of the United States.
Algoma Steel Corporation obtains most of its requirements from the
United States and the remainder from the New Helen mine, Michipicoten
ares. i ! :

New Developmenta

.

In Ontario, Algoma Ore Properties, Limited a wholly owned subsid~
jary of Algoma Steel Corporation, Limited began 4in 1937 development
work at its New Helen mine in the Michipicoten area, Ontario, and the
first sinter was produced in July, 1939. Operations during the past
three ysars consisted mainly in open-cut mining., The New Helen deposit
is estimated by the company to contain at least 100,000,000 tons of
siderite & carbonate ore, averaging about 35 per cent iron and, to
fit it for commercial use in blast furnaces, & sintering plant capable
of treating %,000 tons of ore a day was built the sinter produced
approximating 53.4 per cent iron, 7.0 per cent sllica, 0.04 per cent
sulphur, and 3.0 per cent manganese. The sintered ore is’shipped from,
Michipicoten Harbour, 8 miles from the sintering plant,. partly to the-
company's blast furnaces at Sault Ste. Marie, Ontario, and partly to
United States ports on the Lower Lakes for use in United States blast
furnaces. The manganese content is of special interest to users.

Exploratory work on the hematite property of Steep Rock Iron Mines,
Limited, situated near Atikoken, and about 135 miles west of Port
JArthur, indicated that the deposite, which were discovered in the
‘winter of 1937-3%8 under the bed of Steeprock ILake by diamdnd drilling
through the ice, were large and high in grede. The size of the lematite
bodies can be gauged from what has been reported, namely, that the
probable average widths of A, B, and C bodies are 205, 135, and 200
feet respectively, with explored lengths of over 3,000 fect in the
cage of A, which is still open at one end, and of 5 000 and 800 foet
for B and C, sach of whioch is open at both ends, Under the A orebody
the greatest depth at which the ore has been found in'a borehole is
1,400 feet below the surface of Steeprock Lake, or 1,035 feet below
the ledge; under the B zone ore was. encountered 700 féet below lake
level. High-grade ore occurs within these deposits and presumably
makes up a considerable, but as yet very incompletely defined part of
thems The company reports that the property has "proven ore" totelling

17,244,000 long tons and "probable ore" 14, §36 000 long tons, making
- a btal of 31,580,000 long tons, and assuring production for a number
of years to come. Most of this ore 1s available for open pit mining.
No estimate has been prepared of "possible ore'.

Recent churn drilling has given continued evidence of the good
quality of the ore and 1t is expected that the property will produce an
average grade of; (dry analysis).

Irono‘...‘.'.'...llla..t 60.4870
Silica.n‘.....'.l0.0l". 3.407’
PhOSphOI'uS....--.-.....o 0002379
SELPRUL oo sldedlevners v oets . “08 083 %
Loaa by dgnition. oo, cee B
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The moisture content is estimated at 7 per cent, so the natural
iron content would, therefore, be 56,5 per cent.

The netural iron content (averaging 56.54%) is 4.54% highor than
the aversge of ore shipped from the Lake guperior ranges, in the
United -States. The low silica content of 3.42% will pormit thc use
of this orec to "swecten" other ores and the extremely low phosphorus
contont of 0.017% is well below the Bessemer limit. While theseo
qualitics make Stecp Rock ore & premium product, probably its most
valuable quality is its physical structure, whioch should make it a
good open-hearth lump ore producing little minus 100-mesh fines, and
reducing the percontage of scrap normally rcquired.

Work on the diversion of the Seine River was completed in 1943,
and ineluded about twenty miles of road building; the excavation of.
~over. 1,200,000 ocubic yerds of earth and of 500,000 cubic yards of =~
rock; .the lowering of Finlayson lake by a tunnel; the construction-of
8 gpillway and control works in Raft Lake; the construction of coffer
dams to isolate the eastern portion of Steeprock Lale; and the .
construction of a power line, the installation of pumps and barges,
and works in preparation for pumping Steep Rock lake. This was
commenced on December 10th, 1943, the pumps having a capaclty at
low heads of over 700 cubic feet of water per second, while at a head
of one hundred feet the pumps will handle more than 400 cubic feet
of water per second. It is expected that the water will be down
sufficiently for the Company to commence the production of iron ore
by August, 1944, SR

~ 'Michipicoten Iron Mines Ltd. was formed in 1943 to take over the
iron properties owned Jointly by Sherritt Gordon Mines Ltd. and
Probisher HExploration Co. Ltd. {a subsidiary of Venturés Limited).
These properties, which consist of the Jospehine, Rut}, and Lucy mines,
are about 20 miles from Michipiocoten Harkhour, Algoma district, Cons-
truotion work was started at the Josephine mine in the PFall of 1%41.

A transmission ‘line was built to connect with the power line at Hawk
Junction and the necessary electrically driven plant for development
operations was installed, Shaft sinking was started in February, 1942
and was completed to a depth of 1,055 feet early in September. Six
stations were cut, the lowe,t being at the 1,0l15-foot horizon. While
shaft sinking was in progress the orebody that had been explored early
in 1941 by surfaoce diamond drilling was further explored by lateral
diamond drilling at the first and second levels. The drainage of Parks
Lake was then undertaken., Some experimental shipments of lump ore

have been made for test purposes,

At the Josephine mine,' underground development was carried on
continuously throughout 1943, This work was mainly confined to the
three lowest levels, the fourth, fifth,and sixth levels, the greatest
amount being done on the sixth level where a length of over 1,200 feet
of continuous ore was opened up, with ore still showing at one end.
Surface diamond drilling’ indicates that this length (1,200 feet) will
ultimately be doubled. As a result of this development the tonnage of
ore reserves was more than doubled during the year and the grade of ore
was appreciably improved, The reserves are estimated to total 2,666,000
1on% tons of hematite assaying (dry analysis) 53.94 per cent iron,
15467 per cent silica, and ‘1,18 per cent sulphur,

The Ruth property, which is two miles froi. the Josephine, was
drilled extensively during 1942 and during the first three months of
1943, The indiocated ore reserves to a depth of 800 feet are 28,600,000
long tons of siderite averaging 31,26 per cent iron, 13,15 per cent
silica, and 5.14 per cent sulphur. These reserves include 16,840,000
tons of low silica siderite averaging 3%4.54 per cent iron and 6,81
per cent silica, The remainder (11,760,000 tons) is high silica
siderite and averages 26,57 per cent iron and 21.46 per cent silioa.



Labrador concession - 20, 000 miles
11

Quebec

3,900 miles.

. .
Tests made in the Company's pilot mill have indicated that much
of the silica material can be eliminated, so that with prior
beneficiation, a g od grade of sinter can be made from the high
silica siderite., A pilot-plant has been in operation since .the
summer of 1942 for testing purposes. -Consideration is being given

to the erection of the necessary mining, milling, and sintering
rlants for the production of about 500 tons of sinter a day.-

.During the past year Frdbishor Exploration Compényt Ltds,
an exploration subsidiary of Ventures Limited and associated
companies, investigatod in 1941 and 1942 certain magnetite deposits

. in Meyo township, Hastings county. Extensive underground sampling

and diamond drilling were carricd out at the Bossemer mine., At the
Radenhurst-Caldwell magnetite property near Plower Station, in
Levant townehip, Lanark county, & program of shallow diamond drill=
ing was carried out in 1942, This exploration indicated a sub-
stantial tonnage of low-grade ore, Large-scale megnetic concen=
traticn tests on the Bessemer ore were continued, and smallescale
testing on the RudunhurstwColdwcll ore was also done, at the Bureau
of Mines Laboratory in Ottawa. The Bessemer and Childs properties
in Mayo township, Hastings county, and the Radenhurst-Caldwell-’
property near PFlower Station in Levant township, Lanark county,

were retained but no further work was carricd out on these deposits.

. Tomahawk Iron Mines Ltd. has beon developing a property on
Whetstone lake, Lake township, Hastings county, eastern Ontario,
The company recports cestimated ore reserves of 500,000 tons of 60
per cent magnetite, ebove the 300-foot level Test shipments have
been made to steel plants in southern Ontarioc, and a truck road to
the property is being built,’

: Hollinger Consolidated Gold Mines Ltd., under an agreement
with Beverly Iron Prospecting Syndicate, aid some exploraticn in’
1943 on the Beverly iron ore holdings near Milton, Halton county,
Ontario., From 1940 to 1942 the Syndicate made extensive dip-needle
surveys followed by detailed magnetometer surveyings. In the spring
of 1943 drilling to a depth of 3,000 feet was undertaken and an
elegtric survey made by Hollinger. The option was afterwards
surrendered. :

Extensive surveys and exploration work have been carried on

"since 1936 by Labrador Mining snd Exploration Company of Montreal,
~near Sowyer Leke and vicinity, along the Quebec-Labrador boundary

line., Six deposits of iron ore were discovered during the short

- summer field seasons of 1936 to-1939 inclusive. The principal

depogit located at Sawyer Lake, in the Newfoundland Labrador Con-
cession, about 280 miles north of Seven Islands in the Gulf of

- 8t. Lawrence, is estimated by the Company to contain 2,200,000 tons

of hemitite ore (avereging 65% iron) per 100 feet of depth. The
phosphorus ' content is under 0.04 per cent. Four cther deposits are
of gocd grade, and one of them is rich in mengancse, TExxxixbexk
B Rea X xinx xbdrexsex XBorxe xeposdxie XX xexxdhdamax bredk xoxgr X XERoRpeIEK
etk XFO OO0 OO0 Xborst XDk X by XXX XE XXX XXFxX, The other depasit is
high in silica, and is believed to represent a large tonnage. Field
work on this deposit was carried on in 1942 and 1943 under the
direction of Hollinger Consolidated Gold Mines, Limited, which

has acquired a controlling interest in Labrador Mining and Exp-
loration Company. Geological and exploration work were also under-
taken on the Concession in a contiguous area in Quebec, which area
embraces a total of approximately amwu!x1ﬂﬁﬂﬁﬁ?iitﬁﬁif'Tﬂii?ﬁﬁiﬂf"a’90(
work of 1942 by Hollinger confirmed the results of the work of
earlier years. There was no additional drilling last year on the
i*on ore deposits discovered previously., Attention was focused on
locating new orebodies by exploration and reconnaissance work and
several bodies of iron ore of apparently g od grade were found,



Hollinger North Shore Exploration Company, a-subsidiary’

of Hollinger Consolidated Gold Mines, was engaged in
exploring an area in Quebec, immediatoly north of the
Labrador concession end covering an area of 3,900 square
miles, Many indications of iron-ore depogits were encounter-
ed, and the area on which non-ferrous minerals might be
expecated wes also investigated, Hollinger has completed
negotiations with M.A. Hanna Company of Cleveland, Ohio,

for thelr participation in the future exploreation and develop-
ments of the iron deposits in both areas. The exploitation
of these deposits would necessitate the construction of a-
railway line from the St. Lawrence River at Seven Islands,
which port is opon to navigation throughout the year.

Production and Trade:

Canadian production of iron ore in 194% was 641 294
tons valued at §z 106,334 compared with 545,306 tons valued
at $1,517,077 in 1942, Trade figures are not available

for publioaticn owing to the war.

The demand for primary iron and steel was supported
in 1942 and 1942 by the large requircments for war purposes.

Beunties on the production of ircn ore are offered by
the provinsces of Quebec, Ontario, and British Columbia, In
Quebes, the premium is at the rate of four~-fifths of one cent
for each unit (22 1vs.) of iron metal econtained in every ton
of iron ore., In Ontario, the bounty is 2 cents per unit of
metallic iron in the 1ong ton of low-grade iron ore beneficiated
in Ontario 8o as to be suitable for.nse in the blast furnace,
or on naturel ore of commercial quality smelted in Canada, In
British Columbia, the bounty paid must not exoeed $3.00 a ton
on the proportion of pig iron produced from ore mined in the
province, and must not exceed $1.50 a short ton on the proportion
of pig iron produced from ore mined outside the province. A
bounty not to exceed $1.00 a short ton is also offered on steel
shapes of commercial utility manufactured in British Columbia,

There are no official Canadian price quotations for iron
ore. Prices f.o.b. Lake Erie ports, per long ton for Lake
Superior, U.S. A., iron ore, 51% per cent iron ore are: Mesgsebi,
Non-Begsemer - $4.45 Bessemer - $4.60, 014 Range, Non-Bessemer

- $4,60; Bessemer - $4 The price of Brazilian ore, f£.a8.8.
Brazilian ports, 68 per cent iron is 7 cents per 1ong ton unit
or $4.76 a long ton.

- .-

Xl A
:
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LEAD IN 1943

il
e

"Ores Mined and Producing Localltles ji' &

.o

Most of the lead produced in Canada comes’ from Consolldated
Mining and- Smelting Company's Sullivan silver-lead-zinc mines at
Kimberley, ‘BritisH Columbia. Other :sources of production have.
been the Monarch silver-lead-zine mlne-néar Pield, and numerous
gilver-lead and silver-lead-zinc mines in the Kootenay and other
districts in British Columbia;. ‘the high—grade silver-lead mines :
of the Mayo area, Yukon; and the Lake Geneva zinc-lead mine,. .
Sudbury district, Ontario. In Quebsc¢ the production i§ derived
from the 1ead-zinc mines in Pontiac and.Portneuf colntiisc. g2

In British Columbia, the lead and zinoc eoncentratos produced
in the concentrator at tha Sullivan mine are ‘shipped by rail 185
miles to the company's smelter and refinery at Tedapac, near Trail.
The Monesrch mine of Bese Metals Mining Corporation, Limited, was
reopened in the latter part of 1939 and has been in produotlon 3.
since January, 1940, Western Zxplorcation Company at Silverton
was m-trcating the teilings accumulated during previous operations,
mainly for the recovery of the zine. The- ecmpany's Mammoth mine’
wag also in production. The Iucky Jim mine, at Zincton, was taken
over late in 1940 by Zincton Mines, Limited a new company owned by
. Sheep Creek Gold Mines, Limited. The nine and .eoncentrator were
in production in 1943, Reco Mountain Base Metals’ Mines,Ltd.,.a °
-subsidiary of Gold Frontier Mines,Ltd., took over the Noble Five,.
Surprise, .and Deadman nines, near Sandon,’ Slocsn nining division
in 1942, The properties were explered’ by @iamond drilling and -
underground development in 1943, The 100-ton mill of the Nople .

FPive was rehabilitated and sterted to operate 'in September 194%, ..
producing lead and zine concentrates which arc shipped under contract
to Metals Reserve Conpany of the United States.

The Whitewater mines and mill were téken over in.the fall. of
1942 by Kootonay Belle Gold Mincs Limited, and were put inic ghee. for
production. Retallack Mines, Linited,a subsidiary of Kootenay Bells
Gold Mines,Limited, was formed in December 1943, to take over the -
management of the property and production is expected early in 1944.
An agreement has boen negotiated with U.S. Cormerecial Company, a -
subsidiary of Metals Reserve Company, for the disposal of the lead
and zinc concentrates. All the mill machinery and nine equipment
has been trafsferred from the Kootenay Belle Gold Mines at Sheep:-
Creek, and when added to the existing facilities of .the Whlteweter :
is expected to give an 'initial nilling oapaoity of 300 tons & day.'_

The Van Rol mine,K on Four-Mile Creek, near SiIverton was being '’
prepared for operation in 1943, after 1ying 1dle for meny yoars,

The old mill is being re~-modelled end will have a gapacity of 300
.tons a day. ' The property is being Opereted by Van Roi.Baee Metals"
Linited. ¥ 5

The Kootenay Florence ning at Ainsworth on the west °nore of"
Kootenay Leke, was taken over in 1943 by Wdrtime Metals Corporation’
and was operated as the Kootenay Florence -Projeat.. The nmill equip=~
nent and machinery of the Ymir Consolidated Mines,Ltd.wers installed-
in the o0ld Kootenay Plorence rill building. Produotion w28 started
in the spring of 1943. Several small lead-zine properties,: mainly
in the Ainsworth-Slocan district, shipped ocrude ore to :the Trail X
snelter. The Reeves McDonald zinc—lead mine on the Pend dfOreille bas
River remained idle in 1943,

The lead smelter and the clectrolytiec 1ead refinery at Trail,
the only such plants in Canada, werc in continuous operation.

In"Yukon, Treadwell-Yukon Coumpeny discontinuecd operations in
Octover, 1941, at its several\small high~grade silver~lcad prcperties
near Myo.

In Ontario, Lake Geneva Mining Company, Limited continued
producing lead end zinc concentrs 1tes throughout the year £2%¢ the
Metals Reserve Company. The dperation is being carried on through



Wartime Metals Corporation. An extensive exploration campaign

- was concluded during the year, This indicated the continuation

of the veins and two new levels were opened up. The mill capaoity
is 100 tons of ore daily."

In Quebec, the Tetreault property near Notra Dame~des=Anges,
Portneuf county, was taken over in 1942 by Siscoe Gold Mines,Ltd.,
and was oporated under the supervision of Wartime Metals Corporation.
The lead and zine concentrates produced are contracted to the Metals
Reserve Company. Production continued throughout 1943, New
Calumet Mines, Ltd,., :operating at Calumet Island, Pontiac county,
completed thé erection of a 500-ton mill, whieh went into production
in September, 1943, The property was actively explored and developed
during the past two years,

Aldermac Copper Corpcration is opening up a new property at
Moulton Hill, Ascot township, 4 miles from Sherbrooke. The property
1s being developed underground and it is expected that a new 250-ton
. concaentrator will be in operation by Junc 15, 1944, The sulphide
ore is composed of copper, leead, and zinc sulphides with apprec¢iable
valued in gold and silver. The mill will produce copper, lead, and
zinc ooncentrates for shipmont to the United.States. The proportion
of metals in the sulphide is approximately 3 zinec,l1 lead and 1
copper. A pyritocs concentrate may elso be prcduced.

H

Production and Trade:

" Canadian production of leéad in 1943 was 222 177 tons valued at
$16,681,078, ocompared with 256,071 tons valued at $17 218,233 in
1942. Trade figures are not available for publication owing to the
war, : :

World production in.1939 (figures for 1940-194% not available),
a8 published by the American Bureau of Metals Statistics, was
1,899,000 short tons, compared with 1,878,500 tons in 1938, and a
peak production of 1,933,000 short tons in 1929, The prinoipal
producing countries were in order of importence; United States,
Mexico, Australia, Canada Germany, Belgium, India (Burma), and
Russia. The production in Germany and Belgium was mostly from
imported ores.

Markets and Prices:

The world consumption in 1938 (1939-1943 not available) as given
by the American Bureau of Metal Statistics, was 1,638,100 metric
tons, compared with 1,741,400 metric tons in 1937. The Canadi an
consumption of lead prior to the war was between 725,000 and 40,000
short tons a year,

In the United States, lead continues to be used chiefly in the
gtorage battery, lead pigment, cable covering, building, and
emmupition industries. In peacetime, lead is used in so many
industries that business improvement in any direction is reflected
in the demand for the metal., So far in the present war, it has been
the least scarce of the metals, but as & result of direct and indireot
wor demands and the substitution of lead for copper and brass,
consumption has been increasing. Lead is the only common metal
olassified in the least critical group. There are many purposes
for which lead is normally used to a greater or lesser extent in
competition with other materials now critical, for example, lead in
plumbing, for sheet metal work on buildings, as bearing metal to
replace tin, as chemical tank linings and plpes and as gaskets and
weshers to replace rubber, as collapsible tubes and foll to replacs
aluminium and tin, as die ofstings to replece zine, as paint to
replace zine oxide and zin¢ chromate, in storage battories to replace
nickel and iron, as solder, and for v rious other purposes.
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Tetraethyl lead, which has become an lmportant outlet for
lead, pleys an indispensible role in aviation gasoline., Much
interest has been shown in combinaticns of lead with iron,
particularly lecaded steel. A lead coeting is being used as a
lubricant for successive wire-—drawing operations on alloy steel,
the coating being removed finally with the use of solvents., Lead-
base bearings are still used extensively in low speed applications.

Raediow~active lead chloride and radio-active leed oxide are
being produced as by-products et the radium refinery et Port Hepe,
Ontario.

The average price of pig lead (quotations on the London market,
converted to Canadian funds) was 3.754 cents a pound throughout
1943, The price at New York was 6.50 cents throughout the years
1942 and 1945,

Prepared by A. Buisson,

In the Bureau of Minesw,

Department of Mines and EKesources,
Ottawa, Canada, March, 1944,






MANGANESE IN 1943 '

Ores Mined and Producing Localities:

The manganese ores that have been mined in Canada are pyrolusite
(Mn02), "psilomelane (HzMnOs), manganite (Mng0zH20),and braunite :
(ano ), all of which are black or grey-black and comparabively hard;
bog manganese, a 8oft, earthy black oxide; and a small amount of rhodo—
chrosite (MnCOz), a pink, fairly soft, mineral., Pyrolusite is the
most common ané most important and when pure contains 63 per cent
manganese, It is much softer than the other hard rock ores and can be
distinghished in the field by the ease with which it blackens the
fingers. Most of the hard rock deposits are replacements in limestone,
but they also occur in the form of accumulated nodules and cementing
material in siliceous sediments, and as veins in moetamorphosed pre-
carboniferous rocks. Canadian production since 1918 has been insign-
ificant., During the first three and a half years of the prosent war
it was increasingly difficult for Canada to obtain supplies from
abroad, but this is no longer the case.

. The only asctivity of consequence to report for 1943 is that
British Manganese Mines,Limited intermittently operated the mine and
concentrator at Jordan Mountain, 7 miles north of Sussex, New Brunswick,
and shipped a car lot of coneentrate to Welland, Ontario. Nabao
Mengenese Mining Compeny on Gowland Hountain near Elgin, 25 miles
northeast of Sussex, wherec a mill was ercected late in 1941, and Turkle
Creek Manganese Prospccting Syndicate, 10 miles northeast of the Nabco
property, discontinued their operations in 1942 owing to lack of ore.

Progpective Prcducing Locelities and Developments:

Most of the 200 deposits of manganese known tn Canada are .in
the Maritime Provinces. They are mostly low-grade replacement or bog
deposits, and a small amount of high quality ore has been mined in only
a few 1ocalities.

Since the outbreak of the war, much attention has been given to
the dcvelopment of known deposits, to the scarch for new sources of
supply, and to the exploration of scveral old properties. Little high-
grade ore remains in these old properties, though it is possible that
a fair tonnage of medium-grade ore is available. NoO new deposits have
been found, however, and attempts to operate some of the better old
properties have been given up after a few months work. Manganese
aotivities in Canada, including the aforementioned operations at
Jordan Mountain have ceased and indications are that they will not be
renewed., In any event, production is likely to be small and costly.

The ore at Jdrdan Mountain is mainly disseminated and brecciated.,
Underground work indicated that the ore zone is narrow and is less than
100 feet in depth. Attempts to make a commercial grade of concentrate
in the remodelled mill were not successful and work was abandoned by
the company in the fall of 1943. The company also cleaned out an .old
adit in Shepody Mountain, 40 miles east of Jordan ¥ountain, but no
ore wag found and work was abandonocd.

No further work was done on. the New Ross deposits, Nova Sootia
the drilling of which in 1942 by the Department of Mines, Halifax,
indicated the possible existence of a fair tonnage of ore in the vein
extension of the Lower (Cain) mine.

In Queboec, a progrem for prospecting the Madgalen Island deposits
tnkghe Gulf of St. Lawrence ‘weis outlined for 1943, but was not under-
aKe. ;

In Manltoba there was apparently no further activity on- the
bog .and noduler manganese deposits in the vieinity of Ridlng and
Porcupine Mountains, 200 miles west of Winnipeg. -

In British Columbia, some sempling was done by D.G. Rose on the
Nasko bog mangancse deposit, 65 milecs west of Quosnel in the Cariboo.
Tests wero made by British Columbia War Metals Rosearch Board on s
samples of low grade mengencsse ore from Dome Oreek, northwest of. .
MbBride on the C.N+R. north line. Somec prospecting was carried out on
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the D.J. McRae deposit on Olalla Creek, 23 miles from Penticton,
Osoyoos Mining Division, which was reported upon by cn.engineer
. of the Department of Mines in Dcecember, 1942. 1

In Newfoundland during the past four yeears intermittent.
prospecting wes carried out on a siliceous mangenese deposit at
Brigus on Conception Bay and in the fall of both 1942 and 1943
Brigus Manganese,lLimited; Montreal, shipped bulk samples of 33 an
28 per cent menganese ore .to Ottawa for testing,:

Production and Trede:

Canadian production in 1943 amcunted to only 46 tons of 44.0
per cent manganese goncentrate valued at $985, compared with 435
tons valued at $8,932 in 1942, . :

Approaximately 50 per cent of the imports of mangenese Ore
totalling 51,2%4 short tons valued at §$1,445,252 came from India,
most of which was purchased by the Dominion Government; about 48 per
cent from Gold Coast; and the remcinder from British Bast Africa and
Montanas. Consumption was about 60,500 tons, a 41 per cont decrease
below thet of 1942,

From 1886 to the end of 1942, a total of about 17,500 short
tons of mengznese ore was prcduced in Cenada, close to half of it
between 1887 and 1890, inclusive. More than 20,000 tons is known
to have becn produced, however, between 1862, when mangancse mining
first started, and 1886, During the war period, 1915-1918, a total
of 1,784 tons wes shipped, the largest output being 957 tons in 1916,

Canadian production of manganese ferro-alloys was 34,600 short
tons a decrease of 34 per cent below the 1942 output. In 1943, about
70 per cent of these alloys was in the form of silico-manganese; 21
per cent in the form of ferromanganese, and 9 per cent in the form
of splegeleisen., During 1942 the Allied Governments arranged to
distribute the manufacture of certain manganese ferro-alloys and for
their use in part as substitutes for ores imported from distant
countries. ' ] ‘

; World production is probably about 6,000,000 tons annually,
-the leading producing countries being Russia, British India, Gold
Coast, Brazil, Union of South Africa, the United States and Cuba.

Russia in 1941 is reported to have produced close to 3,000,000
tons, the oQutput. being mainly from the Tchiaturi deposits in Georgia
on the southern slope of the central mrt of the Caucasus. Other
deposits are in the Urals and near Nikopol, north of the Crimea.
India produces over a million tons of metallurgical grade ore a year,
mainly from the Central Provinces, the -principal district being
Balaghat. Much of the exports of menganese from India are taken by
Great Britain. India is also the chief source of supply for Canada
and for the United States. At Nsuta, Wasew district, Gold Coast,
is one of the largest known single manganese deposits. It is
operated by African Mangenese Mines Company, Limited. The ore is of -
excellent metallurgical grade (48 to 52 per cent manganese). About
48 per cent of the Canadian manganese ore imports in 1943% were from
Gold Coast. The principal deposit in Brazil is at Mato Grosso and
is estimated to have reserves of 25 million tons of 45 per cent or
higher of manganese ore., South Africa's production comecs mostly from
the Portmasburg area, Grigmaland West, Cape province., In Cuba, the
Cuban-American Manganese Corporation is the principal producer, its
deposits being at Isabelita in Orient province, Prior to the war,
BEgypt was producing about 150,000 tons of 30 per cent ore annually
from the Sinai Peninsula, :

In the United States, nearly 70 per cent of the output of
metallurgical grade ore comes from Montana, mainly from the Anaconda
copper mine at Butte; about 17 per cent from Virginia, Washington,and
California; and the remainder from 15 other States. .The United States
is also an important producer of ferruginous manganese and of mangan-
iferous iron ore. % i



-3

Since 1939 the Unitod Statcs Burcau of Mines has prospccted
and doveloped many dcposits of verying gredcs of ore and has workod
out processes of beneficiation for medium and low-grade ores. In
order to offset a possible deficiency of overseas supplies, a program
was evolved for the treatment of about 50 different deposits in nine
states. As a result of this work, estimated reserves of usable
manganese ore have been increased by several million tons. Howsever,
ag it is no longer difficult to obtain supplies from abroad, this
expansion program has been deferred. :

Uses and Specifications:

It is estimated that over 90 per cent of the world consumption
of manganese ore is used in the manufacture of iron and steel, the
ore so used being termed "Metallurgical". The remainder is termed
"Chemical, Metallurgical ore is used for meking ferro-manganese,

- silico-manganese, and spiegeleisen, in which forms it is added to
the stecl bath, Manganecse is beneficial mainly in improving the
workability of the steel and in improving the product by acting as a
deoxidizer, a desulphurizer, and a re—-carbonizer. Until fairly
recently, about 14 pounds of manganosc was used on the American
Continent in each ton of steecl, but in order to conserve manganese,
the average has been rcduced to sbout 12.4 pounds per short ton of
steel.s In the United States about 90 per cent of the metallic
manganase in ore is used for making ferromanganese but in Canada,
owing to an exchange agrecment, tho proportion in 1942 was 70 per cent
for silico-manganese, 21 per cent for ferro, and 9 por cent for
spiegel. Ferromanganese, containing 75 to 82 per ccnt manganese and
5 to 7 per cent carbon is by far the most important addition agent,
and to make it, the highest, or “ferro-grado" ore is used,

Such ore should contain at lcast 48 per cent of manganese and
not more than 7 per cent iron, 8 per cent silica, 0.15 per cent
phosphorus, 6 per cent alumina, and one per cent zine. It must be
low in copper, lead, and barium, and the ratio of manganese to iron
should not be less than seven to one. The ore should be hard and in
lumps of less than four inches, and not more than 12 per cent should
pass a 20-mesh screen. A Soft orcs, such as bog mangancse, are object-
ionable unless they are briquetted. It takes about two tons of 48
per cent ore to make one ton of standard ferro.

. Specifications of ore required for silico-manganese, used for
high silicon alloys and steels, are much the samec as for ferro,
except that slightly less manganese and considerably more silica is
.allowed. Ores in which the manganese-iron ratio is too low for
meking "ferro" can in some instances be used for making spiegeleisen,
which contains 19 to 28 per cent manganess. ;

There is little demand.for spicgeleisen in Canada and the price
of the ores from which it is made is at present too low to eneourage -
the mining of such deposits.

The Canadien market for metallurgical ore is confined mainly
to two menufacturers of manganese ferro-alloys: Electro-Metallurgical
Company at Welland, and Canadian Furnesce Limited, Port Colborne, both
in Ontario.

' Chemical grade ores are used mainly in the manufscture of dry
batteries., Specifications call for high-grade pyrolusite because of
its high available oxygen, which acts as a depolarizer. The ore
should contein not less then 75 per coent manganese dioxide (MhOZ)
and not more than 1.5 per cent iron; 1.0 per cent alumina; 6.0 per
cent silica; 0.03 per cent copper; less than 0,10 per cent of any -
other metal; and 1.0 per cent moisture. Most of the ore is ground
to 200 mesh, but some coarsec ground orc of 8 to 12 mesh is also used.
Canadien requirements of chemicel ore range from 3,000 tons to 4,000
tons a yecar, most of it boing ore from the Gold Coast. Nearly all of
it is used by three manufacturcrs of dry batteries in Ontario: :
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Canadian National Carbon -Company, Toronto, Burgess Battery Company,
Niagara Palls, and General Dry Batteries ¢f Canada Limited, Toronto.
Chemical ore is used also as colouring agents in the glass, ceramic
~and paint industries; as pigments and dyeing materials; as. salts in
photography, féertilizers, disinfectants, bleachers, end for other
minor uses. ;

»

Beneficiation:

Bach ore or individual deposit presents a separate treatment
problem. Some coarse ores can be cleaned by handpicking, screening,
or washing; others can be concentrated by ordinery gravity methods.
Plotation, using soap reagents, has been succéssful on a variety of
oxide and carbonate ores. Roasting 1s successful in some high-rion
ores or congséntrate, and-is followed by magnetic separation, yielding
manganesa and iron concentrates. .iw fines are objectionable for the
manufacturs of ferromanganese, :concentrate produced by any process
must be sintered or nodulized. Some success has been achieved by
‘the "Sink énd Float" process. 1In the case of some disseminated ores
or those of large low-grade deposits, it may be nceecssary to use
hydrome tallurgical processszss. Ores having as low as 10 per cent
mangaenese have been treated, though the average is about 15 per cent.
Since the start of the war research on the treatment of low-grade
mangenese orcs has baen caerried out on a large scale in the United
States and a considerable amount o6f literaturc on these investigations
has already been publisheod.

Prices:-

Prices of ferro-grade ore depend upon the manganesc content
and the amount of harmful impurities. Imported ore is usually gquoted
in cents per long ton unit of 22.4 pounds of contained mangenese.
United States prices for metallurgical oresarc besed on a standard
duty-free ore containing 48 rer cont manganesc, 6 per cent irom, 11
per cent silica and alumina combined, and 0,18 per cent phosphorus.
The quotation for this grade is 85 cents per Tong unit of contained
mangancse- at Gulf of Mexico ports, and 90 cents et New York. and
other Atlantic ports. The premiums and penalties for ores varying
from the standard grede cen be obtained from the Metals Controller,
Ottawa. The prices paid in 1943 by the Government and Canadian
consumers for approximately 48 per cent manganese ore were $46.00
for Indian ore at Welland end $37.00 per long ton for Gold Coast are
at Cenadiesn ports. \

: Prices of chemical grade (battery grade) mangpnese ores through-
out 1943 were §55 per ton for Brazilian or Cuban ores (80 per cent
minimum content of MnO,) in car lots, f.o.b. New York, exclusive of
duty. The delivered price in Canadian currency for finely ground
battery grade ore in begs imported into Canade from Africa or :
Mo?t?na, UeS.8., was $60 to §85 a short ton depending on mesh and
origin. . .

Prepared by V.L. Eerdley-Wilmot,

‘In the Bumeau of Mines, :
Department of Mines :and Resources,
Ottawa, Canada, Merch, 1944.
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Ores Mined and Producing Localities:
{ ]

Cinnabar (HgS), the principal ore of mercury, is a heavy
mineral (s.g.® 8:1) with a deep cochineal-red colour and scarlet
streak, and contains 86 per cent mercury. In Canada, the ore occurs
in porous rocks such as altered limestones (ankerite), volcanic
breccias or greenstones, and green and purple andesitic lavas. The
cinnabar often occurs in veins and stringers of calcite or dolomite
within these rocks and may be associated with stibnite (entimony
sulphide) and accompanied by globules of metallic mercury. The
presence of mercury can be readily detected by heating a small plece
of rock to about 200°C and placing it between an ultra-violet ray
lamp with purple filter and a screen coated with powdered willemite
(sinc silicate). If mercury is present, a fume shadow will be cast
on the screen. As little as 0.02 per ocent mercury can be deteoted
in this manner, but bettor results are achieved with a powdered .
Sample. 4 i §

The only known deposits of cinnabar in Canadaare in British
Columbia, by far the most important development being that on the
northwest side of Pinchi Lake, Omineca Mining Division, about 40

miles north of Vanderhoof station on the Canadian National Railway.

The deposit was discovercd in the summcr of 1937 and was optioned

late in 1938 to Consolidated Mining and Smelting Company and production
started in Junc, 1940, The orc zone consists of laxge cinnabere
bearing areas in veins and impregnations, mainly in dolomitizecd and
brecciated limestone aloag zones of fracturing and shearing. The

- deposit is on a steep mountain side and has becn developed by adits

on six levels and a shaft from the bottom adit, giving a vertical
distance of about 800 feet. The grade of ore trcated averagoes about
0.3 poer. cent mercury, but new zones of better than 0.5 per coent have
beon found recently. The plant consisting of Wedge roasters, kilns,
and ocondengors has been enlarged pecriodically since 1940 and is now
capable of treating sbout 1,200 tons of ore daily. ;

Prior to the discovery of the Pinchi Lake deposits 1little mercury
was produced in Canada and the successful operation of-tho dcposits
has brought about a completec change in the Canadian situation in
respect to the metal. This mine is the largest single producer of
mercury on the American contincnt and its output is far in cxcess
of the domestic requirements. Ore reseorves arc estimated to be
sufficient to assure continuous output at the present ratec for scveral
years. ¥

A number of cinnabar claims have been staked and prospscted
along the so-called "Pinchi fault", which runs in a northwesterly
direction for at least a 100 miles from Pinchi Lake. Of chief
importance is the Tackla property, ecst of the headwater of Silver -
Creek, 85 miles northwest of the Pinchi mine. It is boing Operated
by Bralorne Mines,Limited and production from the 100-ton plant was
started in November, 1943, :

Prospective Producing'Localities:

Probably the most importent arca is along the Pinehi fault.,
‘Consolidated Mining and Smelting Company prospected, by meceans of
tunnels and a shaft, the Snell cleims, ten miles north of the Tackla
nine and the Indata property, twenty miles south of the Tackle mine,
but the work was discontinued temporarily carly in 1943. Seven other
groups of clainms between the Snell and Indata groups were prospccted
by the Consolidated Mining and Smielting Company. Other proporties
along the fault were prospected by Hollinger Exploration Company and
others. PFarZher south, Pioncer Gold Mines discovercd cinnabar over a
longth of a wmile on the Andersite group near Jumping Leke, ebout
fifteon nilos southeast of Port St. James, but the ore is too low
grade to nine at present.
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In the Bridge River district, Bralorne Mines prospected a
deposit on Relay Creck, 35 miles north of the Bralorne gold mine,
but work.ceascd in the fall of 1943, A few miles to thc south,
Pioncer did a Iittlc prospccting on a cinnabar showing on Tyaughton
creck. A fow flasks of mercury were produced in 1942 from the Red
Bagle Group on the Yalakom River which is ‘about thirty miles north-
west of Lillooct, but only a little work was done in 1943.

In the Kemloops lake area, F.L., Gorse of Kelowna late in 1942
acquired and moved the plant of old Empire Mercury in thc Bridge
River arca to his claims on Copper Oreok on the north shore of
Kamloops Lake, but thc plant was not erected. Some good cinnabar
ore is said to have been found by recent prospecting, but the
property is idle at present. . Some prospecting was carricd out on
Hardie Mountain about four miles north of the Copper Creck deposit.

Production, Consumption and Prade:

Canedian production in 1943 wes 22,487 flasks of seventy-six
pounds each valued at $4,609,835,as compared with 13,630 flasks
valued at $2,943,807 in 1942,and a threefold increase as compared
with production in 1941, Consumption in Canada is about 3,000
flasks annually. It is used mainly by the chemicel industry and
to a lesser extent by the gold mining companies. About eighty-
eight per cent of the exports were to the United States, through
the Metals Reserve Company; ebout eight per cent to India; and
three per cent to Austrzlia. There were no imports., Stocks on
hand at .the end of 1943 were sufficient to meect domestic require-
ments for 18 months.,

World production just prior to the wer wcs estimated to be °
slightly in excess of 5,500 metric tons a year. For many years
Italy cnd Spain have shared honours as the leading producer and
prior to the war they accounted jointly for 75 per cent of the world
output, while the United States contributed sbout 11 per cent,
Production from Mexico in 1943 reached a pecak and is estimated
to have shown a fivefold increase sincc 1939.  The pre-war output
from Russie, then the fourth largest produccr, was about 300 metric
tons a year, boing sbout the same aos the output from Mexico in 1939.
Czechoslovakia, Chine, Japan, Chile and Peru ere also producers of
merecury. The Union of South Africa started production ot Monarch
Kop in 1940 and its output has increased substentially each ycar sinece.

During the 1936 to 1938 civil wer in Speain, Italy mcintained
the lecd with an annual output of over 2,000 mctric tons, About
fifty-five per cent of its output camc from the Monte Amiata mines
eighty~five miles northwest of Rome, in the province of Siéna and
forty per cont from the Idria mines in the Julian Alps sbout forty
miles north of Trieste. Sincc Merch, 1940, exports of merocury
from Italy have been taxed and prohibited, execept under liconce.

In Spain, output from the fomous Almeden mine was greatly increased
in 1939 and reached a record of 12,000 flasks (413 metric tons) in
Deccmber of that year. The Almaden is one of the oldest known mines
and is said to have been first worked in 400 B.C. A continuous
record of its production has bcen kept since 1500 A.D. Stocks of
Spanish mercury are seid to have accumulatcd considerably.

The prineipal Russia deposits are in the Donets Beasin which until
recently was under German army occupation end during that period s
necegsiteted heavy imports of mercury from the United States.

Pigures of production in the United States in 194% are not
officially available, but the output is rcported to have been nearly
54,000 flasks and higher than in any year since 1881. About 1%5
nines in ten States were producing; California continued to be
the largest contributor, with about sixty per cent 6f the total output.
The New Idria mine in San Boenito county, Celifornia, continued to
be the largest single eontributor. Increased output and inports yﬁre

: groatly
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aungmented United States Government stock plles, which at the ond

of 1943 were cquivalent to about two years' domestic requirements.
The War Production Board has rccommended the cancellation of -
contracts and that domestic produccrs recdive $20 a flask, based

on their capacity to produce during the lnst eleven monuhs of 3944,
Settlement is to be based on average monthly output during the last
gix months of 1943,

Grade and Treatment:

Ganadian and United States cinnaber ores scldom average over
1.0 per cent mercury, but'at 1943 prices, an 0.30 per cent orec can
be produced at a profit. As z rule, the ore is trected by rocsting
the coarscly erushed material in furnaces, usuelly rotary kilns,
through which air is circulated. The sulphur is oxidized vo sulphur
dioxide, which cseapes into the outside air and tho mereury is
driven’off as vapour and is condensed in cooling chombers. Occesionally
ores are roasted in eircular, or D-shaped heorizontal cast-iron retorts
one foot in dismeter and 15 feet long. The interior of the retort is
not in contact with the flame or air so that very little oxidation
takes place, but lime is usually added to convert the sulphur into
caleium sulphide and is necessary when pyrite is present to take care
of the excess of sulphur. The mercury vapour is .caught in condensing
chambers. This process is used in very small operations at the
earliest stages, a small water-cooled ptpe being used for a condensor.
Retorts are algo used on a large scale for very high-grade ores and
for concentrates. Several attempts have been made to concentrate
mercury ores by gravity and flotation methods, but the results have
not been sc satisfactory as by direct roasting of the crude orc.
Recent improvements inolude hot rotary caleine conveyors; mercurial
goot flotation and dust disposal methods. Ultra violet mcthods are
now used for analyzing stack gases and water.

Uses:

In Canada about seventy-five per cent of the mercury consumed is
used in the medicinal, pharmaceutical, and inr heavy chemical industries,
particularly in the form of mercury sulphate as a catalyst. The
consumption of mercury in Canadian gold mines has decreased owing to
wider use of cyanidation and improvements in the recovery of the
mercury after amalgeamation. Gold mining now use§ about seven per -cent
of the total mercury consumed.

At present about 27 per cent of the mercury consumed in the
United States is for pharmaceuticals; about twelve per cent is used in
industrial and control instruments; and about ten per cent is used as a
catalyst or in electrolytic preparation of chlorine; caustic soda,
acetic acid and acetonoc., In the past an apprecciable amount of the metal
. was consumced as fulminate of mercury, a powerful dectonator, but
this has been roplaced by other compounds such as lecad azide, and
only a small quantity of mercury is now used for a special type of
detonator. Mercury is also used in the manufacture of mercury salts,

thermometers, medical supplies, mirrors, mercury vapour,and fluor-
escent lamps; and in the extraction of gold from ores by amalgemation;
in the manufacture of clostrical and chemical apparatus; for automatic
¢lectrical contaetsy - in electric rectifiers; as cathodes in elecctrol-
Ytic chemical processes; in folt manufacture; in boiler compounds;

in especially designed mercury boilers to replecce stcam in power
production; in cosmetlcs; and for anti-fouling paint. Many of these
applications are for nilitary as wcll as eivilian uscs.

Prices and Specifications;

The New York prices for the iron flask of scventy-six pounds
of mercury averaged $75.00 in 1938. The price during most of 1943 was
about $196 a flask, but it decreased to $190 in December, to $151.60
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in January, 1944, and to $1%0 in February, Imports of mercury
into Canada from the United States are not subjeat to duty, but
are subject to a sales and war tax amounting to eighteen per cent
of the value in Canadian fundsi The present price of Canadian
mercury is lamgely governed by that of the United $tmtes. ' v
Canadian imports into the United States are subject to a tariff
of twenty-five cents per pound, or $19 a flask, in United States .
currency.,

Specifications call for a minimum of 99.5 per cent mercury and
a maxima of 0.3 per cent antimony and 0.1 per oent arsenioc.

Situation:

- Canada is capable of producing at least eight times the amount
of mercury required to meet its present needs and stocks are
considerable, Output in the United States is sufficient to supply
all of its war demands and production from Mexico in 1943 was
mainly exported to the United States, Consequently the Metals
Reserve Company (United States) cancelled all contracts with
producers for purchase of mercury, effective January 31, 1944..
Canadian producers now depend upon domestic orders, orders from
the British Government, and upon private sales to United States
CONnSUMers.

The position of the Allied countries is now go strong that
there is no longer an urgent need for a search for new deposits,
Only large deposits of ore that can be mined cheaply arc of
interest as a reserve for the future.

- -

Prepared by V.L, Eardley-Wilmot,
In the Bureau of Mines,

Department of Mines and Resourceé,
Ottawa, Canada, March, 1944,



MOLYBDENUM IN_;943

Ores Mined and Producing Localities:.

- Molybdenite, the chief ore of molybdenum is a soft and shiny
steel blue-grey sulphide containing 60 per cent of the metal. In
Eastern Canada it is usually found in pegmatite dykes or along the
contacts of limestone and gneiss, commonly assoclated with greenish-

.. grey pyroxerites in which other metallic minerals such as pyrite and
pyrrhotite often oceur., In northern and western Ontario;and.indBritish
Columbia, molybdenite usually occurs in quartz veins,;intruded into’
granites, or diorites. It generally occurs in the form of soft, pliable
flakes or leaves, but is sometimes semi-amorphous, filling cracks and
smearing the rock surface, It can readily be distinguished in the
field by the olive gréy~green smeer it leaves when rubbed on glazed
white porcelain or ensmel, Graphite,for which it is often mistaken,
leaves a grey-black smear, 3 i ;

Production was maintained chiefly from the LaCorne mine near
Val 4'0r; from Indian Molybdenum,Limited property (Dome Mines subsidiary)
in the Abitibi region; from Quyon Molybdenum Company at Quyon, all in
Quebec. A small amount of custom ore from .Mont Cerf, Quebec, and from
the Algoma district, Ontario, was treated in the LaCorne mill.

During 1941 and 1942 intensive investigation of all possible
Canadian sources of molybdenum was necessitated because of the in-
adequate supply of the metal and the advice from Washington -that there
would be further curtailing of exports to Canada. As known Canadian
deposits could not compete at the market price, the Metals Controller
arranged to pay producers 8% per pound of contained sulphide in con-
centrate containing 80 per cent or more MoS,. (U.S. market price is
45 cents). Since August. 1943, there has been a marked improvement in
the supply as a result of the curtailment in production of certain
armanents and of the large use of scrap metal containing molybdenum.
Large stocks are on hand in Canada and the United States, consumption
has decreased and production is abnormelly high. Production from the -
Dome (Indian Molybdenum) and LaCorne mines in Quebec is more than
sufficient to supply Canada's present requirements.

Present indications are that the Abitibi area in Quebec will
continue to be the principal source of production in Cenada. The area
is about 100 miles from the Ontario boundery and in general extonds
from Rouyn to Vel d'0r., It is probably one of the most favourable
localities for the discovery of other workable ‘deposits.

Owing to the greatly .increased demand for molybdenum, there
was much development and prospecting activity in the first half of the
year on some of. the 400 occurrences and deposits known throughout th
Dominion, a few of which are mentioned below. . ‘

.. 'In Quebec, Wartime Metals Corporation took over the LaCorne
property of the Molybdenite Corporation of Canada in July 1942, 'and
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