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THE CANADIAN MINERAL INDUSTRY IN 1941

I - METALS:

Kaolin (see Clays)
Lime
Limestone éGenaral)
Limestone

Lithium Minerals

Magnesite and Brucite

Strue tural)
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Article
Product Number
Aluminium 1
Antimony 2
Bismuth 3
Cadmium 4
Chromite 5
Cobalt 6
Copper 1
Gold 8)-
Iron Ore 9
Lead 10
Manganese 11
Meroury 12
Mo lybdenum 13
Nickel 14
Platinum 15
Radium and Uranium 16
Selenium 17
Silver 18
Tellurium 19
Tin 20
Titanium 21
Tungsten 22
Zinc 23
II - IRDUSTRIAL MINERALS:
Arseniocus Oxide 24
Asbhestos 25
Barite 26
Bentoni te 27
Beryl 28
Bituminous Sand 29
Brucite (see Magnesite)
Celestite . %0
Cement 31
Clay and Clay Produots (32
Diatomite 33
Peldspar 34
Fluorspar 25
Garnst 36
Grani te L)
Graphite 58
Grindstones 39
Gypsum 40
Iron Oxides 41
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Article

Product Number Author

1T ~ INDUSTRIAL MINERALS (cont'd):
Magnesium Sulphate 41 Cole, L.He
Marble 48 Goudge, M.F,
Mica and Vermiculite 49 Spence, HeSe.
Moulding Sands 50 Freeman, C.H.
Nepheline Syeni te 51 Spence, H.S,
Phosphate 5¢ Spence, H,S,.
Pyrites 55 Buisson, A.
Salt 54 Cole, L.H,
Sand and Gravel 55 Picher, R.H.
Silica 56 Cole, L.H,
Sodium Carbonate 51 Cole, L.H.
Sodium Sulphate 58 Cole, L.H.
Sulphur 59 Buisson, A.
Talc and Soapstone 60 Spence, H.Ss

Whiting Goudge, M.P.
I1T - FUELS:

Coal 63 Burrough, Eode
Coke 64 Burrough, E.J.
Natural Gas 65 Madgwick, T.G.
0il Shale 66 Swinnerton, A.A.
Peat 67 Leverin, H.
Petroleum 68 Madgwick;, TsGé

Vermiculite (see Mica)

Voleanic Dust !

Spence, H.S.

Eardley~Wilmot, V.Ll.
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The figures of production are preliminary figures, as
published by the Dominion Bureau of Statistices,

FOTE:
Imports and Exports are teken from the "Trade of Canada®, °
Dominion Bureau of Statisties, and cover the calendar year,

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

OTTAWA, MARCH, 1942,



ANTIMONY IN 1941
ORTS ILINED AND PRODUCING ILOCALITIES:

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. For a number of years prior to 1917, small amounts of refined
antimony as well as antimony ore were produced intermittently in the
Maritime Provinces. The Canadian output is at present derived
mainly frow the treatment of the antimonial residue produced as a
by-product of silver refining at Trail, British Columbia. The
present high price for the metal and the difficulties facing the
industry in China as a result of war are an incentive to explore for
new deposits and to resume development at those already known in
Canadsa.

In Nova Scotia, a small amount of surface trenching was
done in 1940 on the antimony property near West Gore, Hants county.
Owing to difficulty of shipment of the ore to the United Xingdom,
no stibnite was produced during the year 1941.

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, Xings county.
Mo work was done at any of these localities in 1941.

In Quebec, some preliminary exploration work was under-
taken in 1940 on an old antimony deposit in South Ham township,
Wolfe county, and on an antimony~-gold deposit on lot 9 range VI,
New Richmond township, Bonaventure county. No operations were re-
ported in 1941.

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 was
formerly exported to Germany for further treatment, but no payment
was received for the antimony.

In British Columbia, some exploration work was done on a
property at Stuart lake, near Fort St. James.

A treatment plant completed in 1938 at Trail, British
Columbia, commenced the production of high grade electrolytic
antimony in the last quarter of that year. The antimony is recover-
ed from flue dust, a by-product of Consolidated Mining and Smelting
Company's silver refinery. The production has been gradually
brought up to the capacity of the plant. The smelter at Trail does.
not accept custom antimonial ore.

In the United States, Texas Mining and Smelting Company,
with plant at Laredo, Texas, handles Mexican and South American
entimony ores for the production of metallic antimony. Xarly in
1940, the Bunker Hill smelter, Bradley, Idaho, put in operation a
new plant for the recovery of antimony in the form of antimony oxide
~and eleetrolytic antimony, using the "Lee~Mulr Process™, which
separates the silver, copper, antimony, and bismuth components of
tetrahedrite. Menardi Metals Company operate a plant for the re-
covery of metallic antimony at Los Angeles, California, American
Smelting and Refining Compeny produces antimony at its Perth Amboy
plant in New Jersey and the metallic antimony produced is converted

- into antimonial lead and other products.

PRODUCTION AND TRADE:
Canadian production and trade figures are not available
for publication owing to the war.
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The world production of antimony in 1939 (1940 and 1941
figures not available), as published by the United States Bureau of
Mines, amounted to about 32,000 metric tons. The production in
1937 was 37,300 metric tons, the highest figure since the 1914-1918
war years. The decline in output from China has been more than
mede up by the large increase in production in other countries.

The present production is probably in excess of 37,000 metric tons
a year.

Most of the production of antimony has come from China,
although Bolivia and Mexico have been important producers for years.
During the last few years, there has been a marked inerease in out-
put from Bolivia, Mexico, Yugoslavia, and Algeria and, to a lesser
degree, from several other countries. In 1939 Bolivia produced 29
per cent of the world output of antimony; lMexico, 23 per cent;
China, only 20 per cent; and Yugoslavia, 10 per cent. Most of the
refined antimony is produced in the United States, Great Britain,
France, and Belgium from ores of foreign origin.

Canada's requirements are now supplied mainly from the
plant at Trail, which explains the noticeable decrease in our
imports.

MARKET AND PRICES:

Tue market for antimony depends especially upon the demand
from automobile manufacturers, as 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 has increased considerably during the last two years.
The principal compound is the oxide of antimony, which is employed
extensively as a pigment in sanitary enamelware and nitrocellulose
enamels. The expansion in the manufacture of munitions of war is
also an important factor in the increasing demand for antimony.
Since December, 1935, the Chinese antimony trade has been under
government control.

Tiie New York price of antimony (ordinary brand) in 1941
remained fixed at 14 cents a pound. The price for Chinese brand,
duty paid, remained at 16 cents throughout the year.

TARIFF:

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

ISSUED BY THE BUREAU OF IIINES,
DEPARTHENT OF MINTIS AND RESOURCES,
OTTAWA, MARCH, 1942.



BISMUTH IN 1941

SOURCE OF SUPPIY:

Refined bismuth has been produced in Canadg since 1928
and is obtained as a by-product from the treatment of the lead-
zinc ores of British Cclumbia. Some bismuth is obtained also as
a by-product frem the treatment of the silver ores of northern
Ontario. Most of the world's supply is obtained from the treat-
ment of lead refinery slime and az a by-product of the mining of
gold, tin, and tungsten ores.

In British Columbia, Consoclidated Mining and Smelting
Company of Canada operates a plant for the electrolytic treab-
ment of bismuth residue resulting from the electrolytic treat-
ment of lead bullion. The operation of the plant has been inter-
mittent since it was constructed in 1928.

In Ontario, Deloro Smelting and Refining Company of
Deloro obtains a lead bullion that contains blsmuth and some gold
and silver from the treatment of the silver-cobalt-nickel-arsenical
ores of Cobalt and adjolning areas. This bullion is exported for
refining.

PRODUCTION AND TRADE:
Canadian production and trade figures are not avallable
for publication owing to the war.

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

Canada holds third plaece as a source of supply of bis-
muth, other important sources being Peru and Mexico. For more
than half a century Bolivia was the principal source, but in re-
cent years its production has decreased considerably. The United
States Bureau of Mines reports that about 90 per cent of the
world production is obtained from the United States, Peru, Canada,
and Mexico, while the remainder 1s obtained from Argentina, Bel-
glum, Bolivia, France, Germany, Japan, and Spain.

MARKET AND PRICES:

Bismuth is used mostly in the manufacture of pharma-
ceutical products. A much larger portion than formerly is now
used in the making of so-called fusible or low-melting alloys.
Fusible bismuth alloys usually include lead, tin, cadmium, mer-
cury, or antimony. An alloy of bismuth, lead, tin, and antimony
has been introduced for use in mounting dies and punches. The
Ekko process, for electroforming with iron, has provided an out-
let for blsmuth in the form of "cerrobasge", a nonshrinking bis-
muth-lead (Bi-Pb) alloy. One applicatiocn of the Ekko process is



the production of dies or molds from.which a photographic like-
ness can be transferred to iron. Although many applications of
bismuth, introduced in recent years, have lncreased the demand
for this metal, potential supplies greatly has exceeded the pre-
sent demand. The war has restricted international trade in bis-
muth and encouraged the use of substitutes. The demand for bis-
muth increased considerably during 1941 owing to 1ts greater use
in metallurgical and pharmaceutical applications. Alloys contain-
ing bismuth find use to a greater extent in the aircraft, machine
tool, munitions and other industriles.

It is reported that ‘bismuth makes stainless steel ma-
chinable without 1lmpairing corrosion resistance. The effect of
this addition (0.1 - 0.5 per cent Bi) 1s saild to be so remarkable
that it is predicted it will quickly displace selenium for this
purpose.

The price of bismuth at New York remained fixed at $1.25
a pound throughout 1841. For several years the United States
price has been maintained at a 1little below the European parity,
plus duty of 73 per cent ad valorem, chargeable upon imports into
zhelgnéted States. PFor several years the price has been well con-
rolled.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



CADMIUM IN 1941

SOURCE OF SUPPLY:

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

Metallic cadmium is produced by Consolidated Mining and
Smelting Company at Tadanac (Trall) British Columbia, and by Hud-
son Bay Mining and Smelting Company at Flin Flon, Manitoba. The
former plant started to produce early in 1928 and like the latter,
which has been in operation since 1936, treats the cadmium residue
from the zinc refinery, the procedure being sifillar. The cadmium
plant at Flin Flon was in continuous operation and treated all
current purification precipitates from the zinec plant. A few
minor changes were made in the plant's process and equipment.

PRODUCTION AND TRADE:

Canadian production and trade figures are not avallable
for publication owing to the war.

The world production 1n 1941 is egstimated at 5,000 short
tons, the production in 1938, the latest year for which figures
are available being 4,200 short tons. The chief producing coun-
tries in order of output are: the United States, Germany, Canada,
Mexico, Belgium, Australia (Tasmania), Poland, Norway, England,
Russia, and France. The Mexican output 18 contained in ores ex-
ported for treatment in various countries. The United States
production in 1941 was #%sr888 tons, and sales were 3r®%% tons, the
highest on record. 3,420 3,360

Production 1s limited entirely to the by-product recovery
from electrolytic zinc and from the manufacture of lithopone, and
is thus dependent on the output of these products.

MARKET AND PRICES:

Cadmium is used in the manufacture of alloys and compounds
and as a plating material. The use of cadmium alloys 1n automobile
bearings has created a strong demand for the metal in recent years
and the future of the alloy for this purpose 1s said to depend upon
the ability of the producers to supply the metal at a relatively
low price. Cadmium 1s used also in the arts, medicine, and dyeing,
etc. It is marketed in metallic form, 99.5 per cent pure and bet-
ter, and as a sulphide. The principal compounds are cadmium sul-
phide, cadmium oxide, cadmium lithopone, and cadmium selenide.

The price of cadmium in 1941(in Canadian funds) averaged
$1.17 cents a pound, compared with $1.16 cents in 1940. The price
of metallic cadmium, f.o.b. New York, in commerciasl sticks averaged
88.4 cents a pound, compared with 80 cents in 1940. The American
product is protected by a duty of 7% cents a pound. Previous to
the Trade Agreement of November, 1938, the duty was 15 cents a
pound.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 194%2.



CHROMITE IN 1941

Ores Mined and Producing Localities:

Pure chromite (FeCrZO ) contains 68 per cent chromic
oxide, but in nature it always contains, besides irom, varying
emounts of magnesia and alumina. It is a heavy, almost black,
lustrous and brittle mineral and the ore usually occurs in dunite
bands in serpventine rocks. Fresh dunite is a fine-grained dark
grey~green olivine rock., Chromite is distinguished in the field
from other black minerals of similar appearance by its chocolate
brown powder or shreak when struck or scratched with a hammer.

Shipments were made by six producers operating in the
Eastern Townships of Quebec, the chief of which are Chromite Limited
at St. Cyr, 30 miles north of Sherbrooke, and Bruce Fletcher,
operating deposits about 15 miles northwest of Sherbrooke. Other
shippers were Union Carhide Company, which operates the old Montreal
pit and the Hall mine in Coleraime township, near Black Lake, and
Ashestos Corvoration, which operates the Beaver pit, near Thetford.

Important Dsvelopments and Prospective Producing Localities:

Chromite Limited did considerable development work in the
old Sterrett mine southeast of St. Cyr station on the C.N.R. in
Cleveland township, Range X, lots 7 and 8, During the last war
this property was opened by surface pits end underground workings
for a length of 1,400 feet, and about 15,000 tons of ore was sold
as crude or concentrate, Because of the favourable indications on
the second level, a 100~ton mill was erected in the fall of 1941
and production started early in 1942, During development, several
car lots of crude ore were shipped. Prospecting by Mr. Bruce
Pletcher of Sherbrooke revealed at least 30 showings of chromite
in the viecinity of Websver and Little Brompton lakes, 15 to 20
miles northeast of Sherbrooke. A number of car lots of good
quality hand-cobbel ore were shipped from several of these deposits
to a Canadian wrefractory company and to the United States. Several
showings have recently been discovered over an area of a few square
miles and production is expected to increase.

The o0ld Montreal pit in Coleraine township, Range II,
lots 25 and 26, was dewatered by Orel Par® under contract for Union
Carbide Company (U.S.A.) and some ¢ar lots of erude ore were shipped
to Welland, Ontario. The main pit, 460 feet long, 85 feet wide,
and nearly 100 feet deep, was started in 1894 and during the last
war, over 20,000 tons of ore was shipped from it. Recent work
indicates the existence of a substantial amount of ore., Union
Carbide is also working, under contract, the old Hall mine in
Coleraine township, Range A, lot 16, about 4 miles southeast of
Thetford Mines, The property was first operated in 1899 and from
three large connected open pits, about 2,500 tons of ore was
shipped prior to 1918. A few car lots were shipped during 1941.
Asbestos Corporation, in working the Beaver pit for asbestos,
encountered a lens of good quality chromite and several car lots
were ship,ed during the year,

On the Belanger and adjoining Recd properties in Coleraine
township, Range X, lot 19, the ore zome has a length of about 2,500
feet and is the largest known deposit of chromite in the Dominion.,
Approximately 100,000 tons was milled or sold as crude from the
deposit between 1916 and 1921. Diamond drilling on the Belangex
section in 1923 indicated sbout half a million tons of ore with a
chromic oxide content of 10 per cent or higher to a depth of 300
feet, The pit was bulk-sampled in 1941 and tests at Ottawa indicated
that a commercial grade of comcentrate could be made from even the

L}



low grade ore. Arrangements have been made with the joint owners,
the Mutual Chemical Company, and United States Vanadium Corporation
of New York, for the Covernment to explore the properties thoroughly
and to erect a 500-ton customs mill. Many chromite deposits are
known in the Black Lake - Thetford area and a mill in the district °
will encourage production from & number of small or partly worked
out deposits. The Geological Survey continued with the geological
and magnetometer mapping of several areas in the Eastern Townships.

In British Columbia, some prospecting was carried@ out in

the known chromite areas north of Asheroft and at Cascade near the
United States boundary.

Production and Trade:

Canadian produection is small and is far short of require-
ments, but output and trade figures for 1940 and 1941 are not
available for publication owing to the war. From 1886, when
records were first kept, until the end of 1941, Cenada had produced
about 170,300 tons of chromite, of which 165,000 tons was from the
Eastern Townships of Quebec, mainly from the Coleraine district.
During the last war and in the two succeeding years, the total
output of high grade ore and concentrate amounted to 93,000 tons,
the record of 24,000 tons being in 1917.

Imports and consumption showed an increase of 200 per cent
over the figures for 1940, Southern Rhodesia contributed 34 per
cent of the 1941 imports; India, 29 per cent; South Africa, 15 per
cent; United States and New Caledonia, 11 and 10 per cent; and Cubs,
one per cent,

The world annual production just prior to the present war
was about 1,300,000 tons. Russia, Turkey, and Southern Rhodesia
were each producing 200,000 tons or more a year, while South Africa,
the Philippines, Cuba, New Caledonia, Yugoslavia, Greece, and India
were each producing 50,000 tons or more. Russia is probably the
largest producer, but no records are available since 1936, when the
output was about 217,000 tons. The most important deposits are in
the Saranov district of the Ural Mountains, The exports are said
to be small as the output is consumed in domestic industries.

Turkey is one of the most important sources of high grade
chromite, The deposits are widely distributed, but in recent years
mich of the ore has come from the Guleman mines in Eastern Anatolia,
now a leading producer of chromite., The ore is lumpy and of good
metallurgical grade (49 to 52 per cent Cr,03), low in silica, and
has a chrome-iron ratio of three to one. "The deposits are controlled
by the Eti bank. Chromite represented 45 per cent of Turkey's total
mineral output in 193%9.

In Southern Rhodesia, production reached a peak of 275,617
tons in 1937, the amount being higher than that of any other country,
but in 1939 the output was only half of that tonnage. Chrome
Producers (an association of five independent producers) obtains
its supply from the Great Dyke seam, which extends north from -
Darwindale for 70 miles, and the shipments are made from Beira,
Rhodesian Corporation, the largest producer, ships from the deposits
in the Selukwe district. Its output is expected to reach, and may
already have reached a rate of 300,000 tons a year. Most of the
Corporation's ore comes from the underground workings and is hand-
sor ted and shipped in lump form in two grades. No. 1 grade is
guaranteed to meet all specifications for metallurgical ore, whereas
No. 2 grade is semi~friable, tends to crumble in transit, and its
chrome-iron ratio is less than 3 to 1,
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Output from the Union of South Africa in 1940 was 163,646
metric tons, the Rustenburg district being one of the principal
producers. The iron content is somewhat high, but ore containing
4% to 4& per cent Crp0% is available in large tonnages.

The Philippine Islands has been an important producer of
chromite since 1937. The mineral is known to occur in twelve
scattered areas, the principal of which is the Luzon zone in
Zembales Province, where ore of a grade in excess of 51 per ¢ent
has been shipped., The largest single deposit, near Masinloc, is
reported to contain 10 million tonms of medium grade (33 per cent)
ore, suitable for refractory uses. Many large areas in which chrome
may oceur are as-yet unexplored. Exports of chrome ore in 1940
amounted to 194,393 metric tons, most of which went to the United
States.

The Cuban production, which in 1940 amounted to 52,789
metric tons, is all shipped to the United States, Exports in the
first nine manths of 1941 were 113%,034 metric tons, As the ore
has a low chrome content, it is used mainly in the refractory
i ndustry. Reserves are stated to be over two million tons of
refractory grade ore.

The Free Prench Colony of New Caledonia, an island off
the east coast of Australia, has been shipping over 50,000 tons a
year for a number of years and in 1940 shipped 66,392 metric tons.
The mines are operated by British and American concerns. The ore
contains about 55 per cent Cr203.

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

In British India, the States of Mysore and Baluchistan
are the principal sources of supply, the total annual output being
about 50,000 tons. The grade of the ore imported into Canada, mainly
for refractory use, is from 45 to 50 per cent Cr,0,, the silica
content being 0,66 per cent., The Mysore Governmént hes approved of
a plan to establish a factory at Belagola to make about 400 tons of
sodium bichromate annually from local ore.

In Albania, deposits containing lerge tonnages of good
grade ore were discovered recently in the northeast and are being
operated by an Italian company. In Brazil, deposits containing
several million tons are known to exist, mainly in the State of
Bahia, and development is being fostered by the Government, Japan
is believed to be produecing nearly 50,000 tons a year, the principal
source being on Hokkaido Island. Most of the ore, however, is low
grade and is suitable only for refractory use. The Annam deposits
in Premch Indo China, from which 52 per cent Cr203 concentrate can
be mede, are now under Jepanese contdol.

In Newfoundland, prospecting and diamond drilling by
Sprinmger Sturgeon Gold Mines, Limited of Toronto, was started late
in 1941 on a deposit near Fox Island river in the Port au Port Zay
district. There are indications of a large low grade zone of
disseminated ore through which small nodules of chromite are sparsely
scattered, but results of the work are not as yet conclusive,.

Production in the United States rose from 2,662 tons in
1940 to over 12,000 tons in 1941, the consumption in 1941 being
estimated at 750,000 toms., Most of the output is from California,
Rustless Mining Company at Pilliken, Eldorado county, being by far
the largest producer. The largest deposit in the United States
oceurs along a stretch of 27 miles on the northern margin of the
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Beartooth mountains in Stillwater and Sweetgrass counties, Montana.
The deposits, leased through the Government--controlled Metals
Reserve Company, are being developed by Anaconda Copper Company.
The ore contains about 18 per cent Crp0,, and has a rather low
chrome-~iron ratio, A plant is being orgcted in which the ore will
be treated by water concentration and double smelting to drive off
impurities. Operations will be on a non~profit basis and 650 tons
of 40 to 43 per cent Cr,. 0, concentrate daily is expected. Other
deposits occur in Oregoﬁ énd VWashington, Production from the
Montana and other deposits along with the restrictions in the uses
of chromite will greatly alleviate the present situation in respect
fo chromium in the United Statese.

Supplies from Yugcslavia, Greece, and recently the
Philippines have been cut off and imports into the United States
are mainly from Rhodesia, South Alrica, Portugese Africa, New
Caledonia, and India, from which delivery is hazardous. The ore
from Cuba is mainly used for refractories, the requirements for
which are about 125,000 tons annuelly, The recent lowering of the
gpecifications of ferrochrome will further the use of the medium
grade ores, and may make possible the use of Cuban ores for metallur-
gical purposes,

Uses:

Chromium is one of the principal alloying elements in a
great variety of steels, chief of which in the amount of chromium
used are the highly important stainless and corrosion-resistant
steels. It is the vital ingredient with nickel and molybdenum in
the making of armour platc stecls and is used as a hard, toughening
element in tank axles and frames, and in aeroplene parts. The orse
is usually converted into ferrochrome before being added to the
steel bath. ILarge quantities of chromite, with certain specifica-
tions as to physical and chemical properties are used in the meking
of refractories, and chromite is also the source of the chromium
chemicals used in the elcetroplating, dyeing, tanning, and paint
industries,

Concentration and Additien Agents into Steel:

Most Canadian chromites are relatively free of. heavy
sulphides and can be concentrated by ordinary gravity methods, High
iron or magnetite~chrome ores must undergo a preliminary roasting
or straight magnetic separation, The 67,000 tons of ore milled from
the chromite deposits in Quebec during $he last war averaged about
11.5 per cent Cr,0; and from it 11,000 tons of concentrate made by
the gravity procéss and containing 49 to 50 per cent Cr,0x was
ghipped. At present prices, it is doubtful if an ore with less than
10 per cent Cr,0; could be treated profitably. The use of the
"Sink and Ploaf"”method of raliing the grade of an ore from as low
as 5 per cent up to 25 per cent Cr203 as a preliminary to gravity
treatment is being investigated,

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



Speccifications:

Until rocently, motallurgical chromite had to contain a
minimum of 48 per cent Cr,0, and a chrome~iron ratio of not less
than 3 to 1, but in Deeem'eg, 1941, the following specifications
were drawn up by the United States Metals Reserve Company: "High grade'
minimum of 45 per cent Crp0z, and maxima of 11.0 per cent silica;
0.2 per cent phosphoru:; 0375 per cent sulphur; and a chrome-iron
ratio of 2,5 to 1i; "ILow grade A", mirimum of 40 per cent Crzoé;
maxima of 13 per cent silicas 055 per cent phosphorus; 1 pef Cent
sulphur; and a 2 %o 1 ratio: "Low grade B", minimum of 40 per cent
Cro0, with no limits set on impurities or ratio, For the special
Canafiian product, Chrom X, low grade ores have been used in which
the chrome-iron ratio has been as low as 0.6 to 1, with the Cr205
content ranging from 25.0 to 4%.0 per cent,

Specifications for refractory ore suitable for bricks vary
somewhat, and depend upon the kind of brick to be mede, A Canadian
manufacturer indicates maxima allowances of 20 per cent Fe,0z, 18
per cent Al,0,, and 4 per cent 5i0,. The silica should be aé low
as possible aéd it usually occurs In the ore as serpentine, a
hydrated magnesium silicate, having a comparatively low melting
point, It is very important that the chromite be present in an
evenly and fineliy distributel form, nct as coarse grains mixed with
blobs of the silicate. The ore should be hard and lumpy, and the
lumps should be plus 10 mesh., Provided the impurities are within
the above specifications, the chromium content may vary within
certain limits, but it is generally between 40 per cent and 45 per
cent Cr203¢ ;

Standaerd grades of ferro-chrome contain a minimum of 60
to 70 per cent chromium and are produced in two grades, .one being
high (4 to 6 per cent) in carbon and the other low (less than 2 per
cent) in carbon,

Market Conditions and Prices:

The principal Canadian dbuyers of chromife for metallurgical’
use are:- Chromium Mining and Smelting Corporation, Sault Ste, Marie,
Ontario, and the Electro~Metallurgical Company of Cenada, Welland,
Ontario, The only important purchaser of refractory ore is Canadian
Refractories Limited, Canada Cement Building, Montreal, Quebec., The
types and grirdes of ore acceptable to these buyers are indicated
under "Specifications",

United States price gquotations early in 1942 per long ton
of 48 per cent Cr,0, imported ores c.i.f., Atlantic ports, excluding
war risk insurancd Were $35 to $40 for lump ore and $33 for concen-
trate. Prices effective December 1941 for domestic ores of the
ppecifications given above, per long dry ton f.o.b, buyers stock
pliles, are as follows: "High grade" -~ $40,50, plus 90 cents per
long mnit (22,4 pounds) for each per cent Cr,0z in excess of 45 per
cent, or plus $1,50 for each 0.1l per cent inGrdase of chroms—iron
ratio to a maximum of 3 to 1: "ILow grade A" -~ $28, plus same amounts
extra for grade and ratio; “"Low grade B" - $24, plus 60 cents for
each additional unit of Cr;0z0 The grade of the shipment is
determined by the specifications it meets; thus, an ore containing
45 per cent Cr203 and 7,5 per.ccnt phosphor:s is clagsified as
"Tow grade A", ;

; Canadian ores ?ontaining 325 to 45 per cent GIZOé ranged
in price from $17.50 to $26,00 per ton on cars at miness



United States priccs of ferrochrome are as follows: high
carbon ferrochrome, 66 to 70 per cent chromium and 4 to 6 per cent
carbon, 13 cents a pound; and low carbon ferrochrome, 2 per cent
carbon, 20 cents, and 7,1 per cent carbon, 22 cents a pound of con-
tained chromium.

Canada is now a large consumer of chromite and the
requirements arc likely to increase, It is becoming increasingly
difficult also to obtain the necessary supplies from outside
sources end, accordingly, there is an urgent need for a greater
domestic production., Although an eventual large output of high
grade lump ore is not expected, the known low grade deposits should
yield a substantial output of concentrate of metallurgical grade.

ISSUED BY THZ BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOUROCES,
OTTAWA, MARCH, 1942,



COBALT IN 1941

Ores Mined and Producing Localities:

Most of the cobalt produced in Canada has come from the
mining camps at Cobalt, Gowganda, and South ILorrain, in northern
Ontario. In the early years of these camps, it was obtained mainly
ags a by-product of silver mining, dbut activity in recent years has
been mostly in the production of cobalt ores, with silver as a by~
product., Production from the Cobalit and nearby areas has been main=
tained in recent years by lessees working over old surface dumps and
mining narrow surface veins and old underground workings. Cobalt
ore is also being produced from a property at Werner lake about 40
miles north of Minaki, Ontario, and 15 miles east of the Ontario-
Manitoba boundary. There are some cobalt oceurrences in British
Columbia, but there is no production as yet from that Province.

Cobalt Products, Limited, Cobalt, Ontario, has been operatirg
a concentrating plant since 1938 and is now the principal producer of
cobalt ore in Canada. It obtains its ore from various surface dumps
and also from the undéerground workings of a few properties. Its
flotation concentrate, which containsg from 8 to 12 per cent of cobalt,
is sold directly.

Deloro Smelting and Refining Company, Limited, has the only
plent in Canada that treats ores for the recovery of cobult. The plant
is located at Deloro, Ontario, and produces cobalt metal, oxides, and
salts, chiefly for the British market. For the past two years, the
company has been treating cobalt residues from Africa and hos processed
little or no Canadion ores. About half of the Canadicn production in
1941 was exported to the United States and the remaindcer was purchased
by Deloro Smelting and Refining Company and stockpiled.

In the United States, most of the cohalt produced is obtained
from cobalt residues imported from Africa. These are converted to :
metal at Niagare PFalls, N.Y., and to oxide at New Brighton, Wilmingtom,
cnd Canonsburg, Pennsylvania, and at Cleveland; Ohio.

Production and Tradc:

Canadion produetion ond trode figures are not available
for publication owing to the war,

The total annual world output is estimated to approxzimate
6,000 metric tons. The greater vart of the world?s requirements are
now supplied from the extensive deposits of the Belgian Congo and
Rorthern Rhodesia, the remainder being contributed mainly by Canada,
India, and French Morocco., Other producing countries are Australia,
Jepan, Germany, end Russia.

Market and Prices:

. About 75 per cent of the world production of cobalt is
used in the metallurgical industry and most of the remainder in the
ceramic industry. The metallurgical uses are for high-speed cutting
steels; for making stellite (alloys of cobalt, chromium, and usually
small quantities of other metals) which is used for cutting metals
at high speed; and for making permanent magnets. The use of stellite
continues to spread and it is of great value in the manufacture of
valves for aeroplanc engines, Small quantities of cobalt used with
other chemicals in nickel-plating solutions are seaid %o produce a
bright nickel electro deposit as an undercoating for'later chromiunm
plating. A large amount of cobalt is used as a catalyst. Cobalt
oxide is used mainly in the ceramic industry owing to its fine colour-
ing properties. Other conpounds of cobalt are used ag driers in paint
and varnish.,



Consumption of cobalt in the United States, chiefly in
the production of high-speed cutting tools and permanent megnets,
increased substantially in 1941,

Owing mainly to the agreement reached in 1935 by the
prineipal producers, the price of cobalt has remained fairly steady
in recent years, The nominal New York price (as quoted by Metal and
Mineral Markets) for cobalt metal imported from Belgium, remained at
$2.11 a pound throughout the year, The United States domestic
quotations for metal in 100-1b, lots and for black oxide in %50-1b.
lots remained unchanged at $1.50 and $1.84 a pound, respectively.
The nominal price for cobalt ore, 13 per cent grade, f.o.b. cars,
Ontario remained at about $1.00 a pound of cobalt,

ISSUED BY THE BUREAU OF MINES,
DEPARTMERT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



COPPER IN 1941

Ores Mined and Producing Localities:

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

; In British Columbia, Britannia Mining and Smelting Cowpauy
operated its mines and concentrator at Britennia Beach. The copper
concentrate, as in past years, was shipped to the Tacoma smelter

in Washington State. The pyrites concentrate was partly shipred to
the acid plant of Nichols Chemical Company at Barnet; B. C., and
partly exported. Development work, below the 4,100-foot or bottom
level, started in 1940, was continued in 1941. Exploration work is
now largely concentrated at a horizon 400 feet below the mai=» *oui-
age adit and has met with encouraging results.

Granby Consolidated Mining, Smelting and Power Company,
Limited operated its Copper Mountain mine and its concentrator at
Allenby, near Princeton, at a slightly increased capacity. The
copper concentrate was shipped to the Tacoma smelter of the American
Smelting and Refining Company, Tacoma, Washington, U.S.A. A total
of 1,935,000 tons of ore was added to the reserves during the year,
as a result of mining operations.

At Flin Flon, Manitoba, Hudson Bay Mining and Smelting
Company, Limited operated its mine, concentrator, copper smelter,
and zinc plant at an increased capacity. The new South Main shaft
was extended and completed full size from the 3500~foot level to
the 3000-foot level, and work started on the ore-pockets and c¢. ">~
stations immediately below the 2750-foot level. Ore bins were
installed at the mill crushing plant to facilitate handling of the
ore from the south main shaft. Changes in the grinding section of
the mill and other alterations in the flow-sheet permitted the
treatment of a higher daily tonnage of ore than in 1940, With the
completion of the holding furnace, pelletizing plant, and flux
he* 21ing equipment, it was possible for the copper smelter to treat
a larger tonnage of pay materials.

In Ontario, the Internatiomnal Nickel Company of Canada,
Limited operated its Frood, Frood Open Pit, Creighton, Levack, and
Garson #dines, and sinking operctions were started at Murray and
Stobie Mines. Underground development was carried on in all mines
at a rate to conform wsith mining schedules and provide for increased
production. The concsntrator at Copper Cliff was operated to
capacity and plans have been approved to increase the capacity in
order to treat additional tounages of ore from the Open Pit mining
operations.

Falconbridge Nick.l Mines Limited, operating mines and
smelter at Falconbridge, after completion, early in the yearn of
arrangements for the disposal of additional matte, stepped up pro-
duction to full capacity as rapidly as possible. By mid‘ summer a
considerable program of construction was under way. This progranm
0f expansion was still under way early in 1942 and is expected to
be completed during the first half of the year. Considerable
exploration and development was carried on during the year with -
encouraging results. Some gain was made in ore reserves despite
the fact that greater tonnege was mined than in any prcvious year.
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A considerable program of exploration by diamond drilling was under-
taken on the company' holdings in the Sudbury district resulting in
increased ore reserves at these properties as well as at the
Falconbridge mine, with grades comparing favourably with recent
years. The expansion program above mentioned included additions to
the concentrator, the sintering plant, and the smelter. Following
arrangements made in 1940 with the International Nickel Company,

the matte produced is being handled at the ceripanyis plantgat Copper
Cliff and Port Colborne.

Nickel Offsets, Limited, with a property in Foy and Bowell
townships, west of Capreol, Sudbury district, continued the extensive
surface exploration and diamond drilling that was started in 1939.

A shaft was sunk to a depth of 500 feet, to open three levels, at
250~-foot, 350-foot, and 500-foot horizons,and underground development
was started in the latter part of the year.

Ontario Nickel Corporation Cid not operate its holdings at
Moose lake, McLennan township, Sudbury district. The company is
said to be considering resumption of operations early in 1942, and
of erecting a 200-ton concentrating plant.

Denison Nickel Mines Limited d4id not operate its property
in Denison township northwest of Sudbury.

In Quebec, Noranda Mines, Limited, operated its Horne
mine, its concentrator, and its smelter at capa01ty. The sinXking
of the interior shaft (No 6) from the 3,000~foot level was completed
to a depth of 6,000 feet, and lateral work begun on the 4,500-foot,
5,000~foot, 5,500~foot,and 6,000-foot levels.

Waite-Amulet Mines, Limited continued the exploration
and development of its large high-grade orebody discovered in 1938.
Its new concentrator, completed and put in operation in October,
1939, was enlarged during 1940 and again in 1941 by additional
copper cells and a 300-ton extension for treating zinc ores from the
Waite mine.

Aldermac Copper Corporation, Limited, with mine and con-
centrator, situated twelve miles west of Noranda, Quebec, operated
throughout 1941. The products consist of a copper concentrate,
which is shipped for treatment to the Noranda smelter, and a high-
grade iron pyrites concentrate, which is exported to chemical plants
in the United States, The main shaft of the mine has been deepened
to 1,375 feet; the tenth, or bottom level is being explored by cross-
cutting and diamond drilling.

Normetal Mining Corporation, Normetal, Quebec, shipped
both copper and zinc concentrates steadily all year. No.3 shaft
wag completed to 2,000 feet, and four new levels were established
at 150-foot intervals below the 1,400-foot level. Development re-
sults were very satisfactory, the bottom level being the best in .
the mine. In view of representations made to the directors respect-
ing the increasing need for copper and zinc for war purposes, a mill
addition of 150 tons daily was authorized. This new construction
was virtually completed by the end of the year.

International Nickel Company's copper refinery at Copper
Cllff Ontario, was operated at capacity. It treats the output of
)llster copper produced at its nearby smeiter, which goes in molten
form to the refinery's anode furnace. Refined copper is produced
from reverberatory furnaces and from electric furnaces of the arc

type.

The copper refinery of Canadian Copper Refiners, Limited,
at Montreal East, Quebec, was also operated at capacity. This
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plant was enlarged during the year. It treats the anode copper from
Noranda smelter and the blister copper from the Flin Flon smelter.

Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war.

Prior to the war, most of the Canadian refined copper
went to Great Britain, where 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, Canadien producers are supplying about
70 per cent of their output of electrolytic copper to the United
Kingdom at prices prevailing immediately prior to the outbreak of
the war with certain adjustments to allow for increases in the cost
of production. Producers on the Pacific coast are continuing to
export their product for treatment in the United States.

Owing to the special revenue tariff of 4 cents a pound,
gsales of Canadian refined copper in the United States had ceased in
1933, but were resumed in 1937 and are continuing. Concentrate
shipped to the United States, chiefly from British Columbia, but
also from Quebec, was treated in bond. Most Canadian producers have
the advantage of producing copper largely as a by-product in the
recovery of gold, silver, nickel, or 2zinc.

The world production of copper in 1941, as reported by the
American Bureau of lletal Statistics, is estimated .at 2,790,000 tons,
compared with 2,625,470 tons in 1940. World consumption in 1938
(1939 - 1941 not available), as given by the American Bureau of
Metal Stetistics, was 2,174,000 short tons, compared with 2,407,700
short tons in 1937.

Market and Prices:

Owing to its excellent quelity, Canadian refined copper
was much in demand for peacetime uses. Most of the output, however,
has since been diverted to war uses and the non-essential civilian
uses have been incressingly curtailed. In the war effort, copper
is used chiefly in the manufacture of brass; of generator and motor
equipment; 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 far the greatest consumer of
copper, the principal industries using the metsl in that country in
peacetime being, in order of importance: the slectrical manufacturing,
automobile, building, electric refrigerator, and air conditioning.
The total consumption in 1940 (1941 not yet available) approximated
1,070,000 tons comparsd with 80:.,000 tons in 1939. Ordinarily, the
building industry 1ls us large & consumer of copper and its alloys
as is the automobile industry. Copper is one of the principal
metals in wartime.

The price of electrolytic domestic copper (London price
in Ganadian funds) averaged 10.086 cents per pound in 1940 and 1941.
The New York price of domestic electrolytic copper averaged 11.797
cents a pound in 1941, compared with 11.296 cents in 1940. Owing
to the 4 cent a pound duty, the foreign and domestic prices do not
correspond.

ISSUED BY THE BUREAU OF IiINES,
DEPARTILINT OF IINYE LAND RESOURCES,
OTTAWA, MARCI, 1942.



GOLD IN 1941

Ores Mined and Producing Localities:

The chief sources of gold in Canada are the gold-quartz
mines which contribute about 82 per cent of the totel. The base
metals mines contribute 16 per cent, and the alluvial placer operations,
two per cent.

Ountario contributes three-fifths of the total Canadian
production. With the exception of the gold obtained as & by-product
in the refining of nickel and copper, virtually all of Ontario's gold
comes from gold-quartz mines, Porcupine and Kirkland Lake being the
principal producing areas, There is a large production also from
Little Long Lac and adjoining areas in Thunder Bay district; Red Lake,
Crow River, and Lake of the Woods areas in Kenora district; Larder
Lake and Matachewan areas in Timiskeming district; end a small produc-
tion from Goudreau and liichipicoten areas in Algoma district.

quebec's chief single producer isstill the Noranda gold-
copper mine. About 7% per cent of the output, however, comes from
gold-quartz mines in the Bourlamaeque, Siscoe, Malartic, and Cadillac
areas in Abitibi county, and the Arntfield, Duparquet, Rouyn, and Mud
Leke areas in Temiscamingue county.

The chief source of gold in Britisi Columbia is the gold-
quartz mines of the Bridge River area, Lillooet division; the Salmon
River area, Portland Canel division; Wells camp, Cariboo division;
Hedley camp, Osoyoos division; the Sheep Creek, Ymir, and other adjoin-
ing areas, Nelson division; and of Zeballos river, on the west coast of
Vancouver Island. DNext in importance are the gold-bearing base metal
ores, notably those of the Britannia mine at Britannia Beach and Copprer
Mountaein mine near Princeton. A relatively small amount is obtained
from placer operations.

Manitoba's gold comes mostly (about 55 per cent) from the
gold~quartz mines of Rice Lake district in eastern Manitoba, of God's
Lake district, and of The Pas district, the sources of the remainder
being the covper-zine-gold ores of the Flin Flon and Sherritt-Gordon
mines.

In Saskatchewan, the production is'mainly from that portion
of the Flin Flon mine lying within the Province, and there is a small
output also from the new mines near Goldfields, Lake Athabaska district.

In the Northwest Territories, production was started in 1938,
and is obtained from the Yellowknife River and adjoining areas north
of Great Slave lake.

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

Nova Scotia's output is from the gold-quartz'mines of Caribou,
Goldenville, Seal Harbour, and ¢ few other arecas.

In Alberta, e smell amount of placer gold is reported
.ennueally.

Treatment Piants:

fiants for the production of fine gold are operatéd bye

The Royal Censdian Mint, Ottawa, Ontario.
Hollinger Consolidated Gold Mines, Limited, Timmins, Ontario.
International Nickel Company of Canada, Copper Cliff, Ontario.
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Canadian Copper refiners, Limited, lMontreal, Quebec.
Consolidated Mining and Smelting Company, Trail, B. C.
The Copper Cliff refinery provides a service for several of
Canada's gold mines by treating their accumulation of sleags, mattes,
and other gold-bearing materials.

Important Developments:

During 1941, there was considerable activity in the develop-
ment of new mines, e53801ally in the Porcupine &and Larder Lake areas,
in the Patricia section of Kenora district; and near Opeepeesway Make,
Sudbury district, Oatario; in the Cadillac-llalartic and adjoining
areas, in western Quebeo; in parts of the Yellowknife River area, the
Northwe#t Territories; near Lake Atiagbaska in Saskatchewan; and in the
Zeballos River area, on the west coast of Ve=ncouver Island.

A total of 144 gold mills were in operation with a combined
daily rated capacity of 65,635 tons and operating capacity of 62,630
tons. Of this totel, 10 small plants were in operation intermittently,
and 15 plants, with a combined capacity of 2,825 tons, ceased operation
in the course of the year. Thirteen new mills with a total daily
capacity of 2,120 tons were brought into production and five mills,
with a combihed daily capacity of 935 tons, were under construction
at the end of the year. Increases to plant capacity in 1941 took place
at 18 plants and totalled 2,940 tons, compared with 60 plants and a
total of 5,690 tons in 1940,

Operating Milling Plants

Year ! New Mills \ Total Miiis d Increases
) No. Canacity ! No. Capacity ! No. Capacity
! Toas ' Tons ' Tons
] ] t
3 [ ] ]
1941 13 2,120 ' 144 65,635 ' 18 2,940
1940 ¢ e 1,605 S 62,488 ' 60 5,690
1939 ! 25 4,830 R = =15 57,815 ! 55 %, 088
Yl S e 3% 6,265 e Lol 50,925 ' 32 2,935
1 ? 1

In Novs Scotia, the two largest plants, Seal Harbour (250-
ton), and Guysborough (.uo-ton), were operated at capacity, but the
former ceased operation on November 1, 194l.

In Quebec, 24 mills with a deily capacity of 13,850 tons were
in continuous operation. The Senator-Rouyn mill (3CO-ton daily
capacity) was the only acdition to the list of producers.

Ia Ontvariu, 74 wills with a total rated capacity of 38,925
tons and operating capacity of %6,800 tons a day were in continuous
operation. The new mills were: Hoyle, with a capacity of 600 tons a
day; Jerome, with a capacity of 500 tons; and Yama, with a capacity of
50 tone a day. One renovated plant, the Goldwood, resumed operations.

In Manitoba and Saskatchewgn there were no new mills. Five
mills with a totel cepacity of 5,025 tons a day were in operation in
Manitoba and one, (the Box) in Saskatchewan, with & capacity of 1,500
'tOIlS L 3

In British Columbia, 30 mills with a total daily capacity
of 5,300 tons were in operation. The new milis were: Buphrates, with
a capacity of 100 tons a day; Buccaneer and Homeward, each 35-ton
mills; and Midnight with a 15-ton mill.
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In the Northwest Territories, five mills were in continuous
operation, three of which, the Ptarmigan (100 tons), Thompson-Lundmark
(100 tons), and Slave Lake (60 tons), entered production during the
year. The other two are the Con (175 tons) and the Negus (65 tons).

Construction of the following mills was nearing completion
at the end of 1941: in Quebec, 7ic Mac (500-ton), and West Malartic
(300~ton); in Ontario, the Gold Frontier, (100-ton); in the Northwest
Territories, Giant Yellowknife, (25-ton).

Gold production in Canada reached a record total of 5,351,689

fine ounces, valued at $206,040,026 in 1941, compared with 5,311,145
fine ounces, valued at %204,479,083 in 1940.

Production by Provincss

1941 1940

Fine Ounces $ Fine Ounces $

Nova Scoti@ seevss 19,170 738,045 22,219 855,432
DUShE0 ‘Wessasases s 1,088,860 41,921,110 1,019;176 39,238,238
ONtario eeeeeee... 3,190,786 122,845,260 3,261,683 125,574,988
Ranttoby ool ok, . 150,523 5,795,135 152,295 5,863, 357
Saskatchewan «.... 138,004 5,313,154 102,925 3,968,613
Alberta seseccsnee 215 8,277 215 B.2377
British Columbia . 615,838 23,709,763 617,011 23,754,924
Northwest Terr., .. 77,334 2,977,359 55,159 2,123,621
- 1oty R T 70,959 2,731,922 80,458 5,097,633

CANADA 5,351,689 206,040,026 5,511,145 304,470,055

The value of Canada's gold production in 1941 was about 52
per cent of the value of all metals and 36,7 per cent of the value of
the entire output of the Canadian mineral industry.

World production of gold in 1941 is estimated (Engineering
and Mining Journal) at 42,000,000 fine ounces, compared with 41,398,000
fine ounces in 1940 (American Bureau of Metal Statistics). In the
past 15 years the gold production of the world has more than doubled.
Canada is headed only by South Africa and Russia as a world producer
of gold and contributes about 12 per cent of the total. The United
States Treasury continued to add to its gold reserves, which ars now
valued at 23 billion dollars, and which represent more than two-thirds
of the world's monetary gold. TFollowing the passing of the Lend-Lease
Act, imports of gold into the United States have declined tonsiderably.

The average price at which Canada's gold production was com-
puted for 1940 and 1941 was $38.50 a fine ouncs.

ISSUED EY THE BUREAU OF lINZS,
DEPARTMENT OF NIWES AND RISOURCES,
OTTAWA, WMARCH, 1l942.



TRON ORE IN 1941

Ofes Mined and Producing Localities:

Deposits of iron ore in Canada are many and widespread
and include hematite, siderite, magnetite, bog iron, and magnetic
sand. Becasuse 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 was produced in
Canada from 1923 until 1939,

Algoma Ore Properties, Limited, a wholly owned subsidiary
of Algoma Steel Corporation, Limited, encouraged by the bounty of
two cents per unit (22 pounds) of metallic iron provided by the
Ontario Government, began in 1937 preliminery development work at 1ts
New Helen mine in the Michipicoten area, Ontario, and the first
sinter was produced in July, 1939.

The New Helén deposit is estimated by the company to con-
tain at least 100,000,000 tons of siderite or carbonate ore,
averaging about 35 per cent iron, and, to fit it for commercial use
in blast furnaces, a sintering plant capable of treating 3,000 tons
of orec a day was built, the sinter produced approximating the follow-
ing analysis:

%
R ke sk s SEEEY Aluming ... 2,06
Phosphorus cooe 0.03 Lime cesice Js95
Silice cecevses To00 Magnesia e 7450
Manganese eesece 2000 Sulphur ... 0,035

Total shipments of sintered ore in 1941 were 460,747 tons,
It was shipped partly via Michipicoten Harbour, 8 miles from the b
sintering plant, to the company's blast furnaces at Sault Ste. Mearie,
Ontario, partly to the Canadian Furnace Company at Port Colborne,
but mostly to United States vorts on the Lower Lakes for use in
United States blast furnaces. The manganese content is of special
interest to users.

Steep Rock Iron Mines Iimited continued its program of
exploratory and development work on its hematite property esast of
Atikokan, and about 135 miles west of Port Arthur, Ontario. This
work indicates that the deposits, which were discovered in the
~winter of 1937-38 under the bed of Steep Rock lake by diamond

drilling through the ice, are large and high in grade, A shaft on
the shore west of orebody "A" was sunk during the winter of 1959-40
to a depth of over 800 feet, and a crosscut was then driven on the
800-~foot horizon toward the orebody. Water difficulties were so
serious that the crosscut could not be completed, and it became
evident that drainage of the lake was necessary to mine the ore.

The companyfs development program includes the diversion of the
Seine river, which now flows through the lake, and the pumping out
"of the lake itself for open-plt mining of the large orebodies already
indicated, This deposit appears to be one of the most important
mineral discoveries made in Canada in recent years. During the past
winter churn-drilling operations were carried on through the ice

to determine the continuity of the orebodies in depth. These

holes showed similar high grade ore ag outlined by the earlier
diamond drilling. Detailed surveys of the route of the diversion
are being made and negotiations are under way toward the financing
of the diversion of the river, the drainage of the lake, and to

bring the property into productione.

The old Josephine mine in the Michipicoten area, Algoma
distriot, has been taken over by Ventures Limited., The deposit is
under the bed of Parks lake, three quarters of a mile from the Algoma
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Central railway and about 20 miies from Michipicoten Harbour. The
property was drilled first in 1900 and again in 1913-14, Two shafts
were sunk in 1901, one %o a depth of 150 fect. During the spring
and summer of 1941, a total of 5,500 feet of diamond drilling was
done to check the previous work: Results were sufficiently
encouraging to justify underground exploration. Cemps were bullt,
and a mining plant is being installed preparatory to shaft sinking,
It is proposed to sink to a Gepth of approximately 1,000 feet, and
to explore the ore~bearing zone on the 500~foot and 1,000~foot
horizons. No estimate of ore tonnages or grade has been given out
by the present operators, According to the former owners some
850,000 tons of hematite were reported as proved by diamond drilling.

Ventures Limited is also investigating the Bessemer, Childs
and Runkin properties, in Mayo township, Hastings county about 80
miles north of Mroenton, and other iron deposits in Ontario.

Extensive surveys and exploration work have been carried
on by Labrador Mining and Exploration Company of Montreal, near
Sawyer lake and vicinity, along the Quebec~Labrador boundary line.
The company reports that six dspesits of iron ore were discovered
during the short summer field seasons of 1936 to 1939 inclusive,

The principal deposit located at Sawyer lake, in the Newfoundland
Labrador Concession, about 280 miles north of Seven Islands in'the’
Gulf of St. Lawrence, is estimeted by the Company to contain 2,200,000
tons of hematite ore (averaging 55% iron) per 100 feet of depth. The
phosphorus content is under 0,04 per cent. Four other deposits are
of good grade, and one of them is rich in mangenese. The total
possible reserve in thesé four deposits is estimated by the Company
at 70,000,000 tons to a depth of 1,000 feet, The other deposit is
high in silica, and is believed to represent a large tonnage. Pield
work on this deposit is being planned for the 1242 season under the
direction of Hollinger Consolidated Gold Mines, ILimited which has
acquired an interest in Labrador Mining and Exploration Ccmpany,
Geological and exploration werk are algo planned on the Concession

in a contiguous area in Quebec, which area embraces a total of
approximately 20,000 square miles. The exgloitation of these
deposits would necessitats the construction of a railway line from
Seven Islands, which port is open to navigation the year around.

The report onm the proposed iron and steel works in British
Columbia by Arthur G. McKee and Company of Cleveland, Ohio, for the’
British Columbia Department of Minss was made public on February 26,
1942, The general plan involves the annual production of 75,000 tons
of finished steel producks. The proposed site is at Union Bay, on
the east coast of Vancouver Island. The province containg many
deposits of magnetite and a few of hematite and limonite, Three
deposits, owing to their proximity to Union Bay, have been selected
for consideration; Zeballos, on the northwest coast of Vancouver
Island, with 500,000 tons of magnetite averaging 68% per cent iron
with low manganese and no undssirable elements; Iron Hill, south of
Campbell river, on the east coast of Vancouver Island, with 1,000,000
tons of magnetite ore availaeble; Texada Island, within 20 miles of
Union Bay with several deposgits of good grade ore. The proposed site
is adjacent to coking coal and limestone supplies.

Ventures Limited made the announcement in the latter part
of February, 1942, of its acquisition of the old Anyox copper plant
at Anyox and the proposed erection in British Columbia of a plant
for the production of iron and steel from scrap.

‘Dominion Steel and Coal Corporation, Limited, with plants
at Sydney, Nova Scotia, obtains its iron ore from its cwn mines &t
Wabana, Newfoundland, Steel Company of Cenada, ILimited, at Hamilton,



Ontario, and Canadian Purnace, 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 require-
ments from the United Statcs and the remainder from the New Helen mine,

Production and Trade:

Canadian prodvction and trade figures are not available
for publication owing to the war,

The demand for primary iron and steel was supported in
1941 by the heavy requirements for war purposes,

- Bounties on the production of iron ore are offered by the

provinces of Quebec, Ontario, and British Columbia. In Quebeec, the
remium is at the rate of four-fifths of one cent for each unit

22 1bs.) of iron metal contained in every ton of iron ore, In
Ontario, the bounty is = cents per unit of metallic iron in the long
ton of low grade iron ore beneficiated in Ontario so as to be suitable
. for use in the blast furnace, or on natural ore of commercial quality
smelted in Canade, 1In British Columbia, the bounty paid must not
exceed $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 mincd outside the Province.
A bounty no%t to exceed $1.09 a short ton is also offered on steel
shapes of commercial uwtility manufactured in British Columbia.

There are no official Canadian price quotations for iron -
ore, Prices f,o,b. lLake Erie ports, per long ton for Lake Superlor,
UsS,Ae, iron ore, 51% per cent iron ore are: Messabi, Non-Dessemer -
§4,45; Bessemer - $4,60: 014 Range, Hlon-Lessemer - $4,60, Bessemer =

4,75, The price of Brazilian ore, fe.a.s. Brazilian ports, 68 per
cent iron, is 7 cents per long ton unit or $4.76 a long ton,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAVA, MARCH, 1942,



LEAD IN 1941

Ores Mined and Produclng Locallities

Most of the lead produced in Canada comes from Consoli-
dated Mining and Smelting Company's great Sullivan silver-lead-zinc
mine at Kimberley, British Columbia. Other important sources of
production have been the Monarch sllver-lead-zinc mine near Fileld,
and numerous silver-lead and silver-lead-zinc mines in the Kootenay
and other dlstricts dn British Columbia; the high-grade silver-lead
mineg of the Mayo area, Yukon; and from the Lake Geneva zinc-lead
mine, Sudbury district, Ontario. There has been no productlion for
a number of years from various other lead mines in Ontario nor from
the lead-zinc mine in Portneuf county, Quebec; and from the lead-
zinc-copper mine at Stirling, Cape Breton, Nova Scotia.

In British Columbla, the lead and zinc concentrates pro-
duced in the concentrator at the Sullivan mine are shipped by rail
185 miles to the company's smelter and refinery at Tadanac, near
Trall. The Monarch mine of Base Metals Mining Corporation, Limited,
reopened in the latter part of 1939, has been in production since
January, 1940. Western Exploration Company at Silventon was re-
treating the o0ld tallings accumlated during previous operations,
malnly for the purpose of recovering the zinc. The company's Mam-
moth mine was also in production. The Lucky Jim mine, at Zineton,
was taken over late in 1940 by Zincton Mines, Limited, a new com-
pany owned by Sheep Creek Gold Mines, Limited. The mine and concen-
trator were in production early in 1941. Several small lesad-zinc
properties, mainly in the Ainsworth-Slocan district were shipping
crude ore to the Trail smelter. The Reeves McDonald Zinc-lead mine
on the Pend d'Oreille river was belng prepared for production early
in 1942. The lead smelter and the electrolytic lead refinery at
Trall, the only such plants in Canada, were in continuous operation.

In Yukon, Treadwell-Yukon Company discontinued operations
in October, 1941, at 1its several small but high-grade silver-lead
properties near Mayo,

In Ontario, the Lake Geneva Mining Company resumed opera-
tions during the year and started milling in August, producing zinc
and lead concentrates for the export market.

The Tetreault property near Notre-Dame-des-Anges, Portneuf
county, Quebec, and the Stirling property, Cape Breton, Nova Scotls,
remeined idle in 1941. When produced, the lead and zinc concen-
trates are exported.

Production and Trade:

Canadian production and trade figures are not avallagble
for publication owing to the war.

World production in 1939, (figures for 1940 and 1941 not
avallable) as published by the American Bureau of Metal Statistiecs,
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 principal
producing countries are, in order of importance: United States,
Mexico, Australia, Canada, Germany, Belgium, India (Burma), and
Russia.

Markets and Prices:

The world consumption in 1938 (1939 - 1941 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
Canadian peacetime consumption of lead is probably between 35,000
and 40,000 short tons a year. 1In the United Sthtes lead continues



to be used chiefly in the storage battery, lead pigment, cable
covering, building, and ammunition industries. In peacetime, lead
is used in so mamy industries that business improvement in any
direction is reflocted in the demand for the metal, So far in the
present war, it is the least scarce of the metals, but as a result
of direct and in@irect war demands and the substitution of lead for
copper and brass, consumption has been increasing, and consideration
is being given to the allocation of production. The demand in the
United Kingdom is now governed largely by the use being made of the
metal in the manufacture of armaments.

Tetraethyl lead, which bhas become an important outlet for
lead, plays an indispensible role in aviation gasoline. Much interest
has been shown in combinations of lead with iron, particularly
leaded steel, A lead coating is being used as a lubricant for
successive wire-~drawing operations on alloy steel, the coating being
removed finally with the use of solvents, ILead-base bearings are
still used extensively in low speed applications.

Radio-active lead chloride and radio-active lead oxide are
being »produced as by-products at the radium refinery at Port Hope,
Ontario,

The average price of pig lead (quotations on the ILondon
market, converted to Canafian funds) in 1941 and 1940 was 3,3%62 cents
a pound compared with 3,169 cents in 1939. The average price at
New York in 1941 was 5.793 cents, compared with 5,18 cents in 1940,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RDSOURCLS
OTTAWA, MARCH, 1942,



MANGANESE IN 1941

Ores Mined and Producing Localities:

The manganese ores that have been mined in Cenads =are
pyrolusite (MnOg), psilomelane (H4MnOs), manganite (MngOzHo0) and
braunite (Mn,0z), all of which are black or grey~black and comparatively
hard; bog manganese, a soft earthy black oxide; and a small amount of
rhodochr031te (MnCO~), a pink, fairly soft, mineral. Pyrolusite is the
most common and mos% important and when pure contains 63 per cent
manganese. It is much softer than the other hard rock ores and can be
distinguished in the field by the ease with which it blackens the
fingers. Most of the hard rock denosits are replacements in limestone,
but they also occur in the form of accumulated nodules and cementing
material in siliceous sediments, and as veins in metamorphosed pre-
carboniferous rocks. Canadien production is smell and is far short of
wartime requirements.

Bast Mountain Mining Company, 7 miles east of Truro, Nova
Scotia, was the only steady producer in 1941 and its smmll output was
converted into metallic manganese. Some ore was shipped in 1940 by
Atlantic Manganese Corporation from a property 8 miles north of New
Ross, Lunenburg county, Nova Scotia.

Prospective Producing Localities:

Most of the 200 deposits of manganese known in Canada are in
the Maritime Provinces. They are mostly low grade replacement or bog
deposits, and high quality ore has been mined in only s few localities.

Since the outbreek of the present war, much attention has
been given to the development of known deposits, to the search for new
sources of supply, and to the exploration of several 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. Bog
manganese is used only if it is of the highest grade manganese dioxide.

Activity in 1941 was confined maeinly to New Brunswick. Nabco
Manganese Mining Company continued to develop its deposit on Gowland
Mountain, near Elgin, southeast of Sussex. The ore is high grade and
occurs in a four-foot vein the walls of which are penetrated by lower
grade disseminated and brecciated ore. The property was opened by a
cross-cut tunnel at 100 feet below the outerop and by several drifts
and raises. A 100-ton mill was completed late in 1941 and shipments of
concentrate were started early in 1942. Douglas Manganese Company
prospected some showings on the Harrison claims within a mile of the
Nabco vein. Sussex Manganese Mining Company did further work on the
0ld Jordan Mountain deposit, 7 miles north of Sussex, which it re-
opened .in 1940, The old shaft was cleaned out, machinery was installed,
and buildings and a mill were erected. Most of the ore is fine-graineg,
disseminated, and brecciated, and is difficult to treat by the ordinary
gravity methods. For this reason, operations were suspended, awaiting
the solving of concentration problems.

Early in 1942, Mount Forest Manganese Mining Company started
to prospect the Turtle Creek deposit near Berryton in Hillsborough
parish. About 400 tons of cobbed ore was shipped from the north side
of the creek in 1939 and the property was diamond drilled, but no work
has been done for nearly two years. The ore zone, in the form of high
grade lenses of pyrolusite in a flat bed of limestone, is being
developed by means of tunnels along the south bank of the creck. J. H.
Dunright prospected a deposit of medium grade ore near Quaco Head, 30
miles east of St. Johny and stock=-piled about a car lot of hand-cobbed
ore. The old Markhamville mine, 8 miles south of Sussex, was taken
over by Martin Manganese Mining Syndicate which examined the underground
wori-ings, The ore in sight was apparently consldered to be insufficient
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to mine. The Syndicate made a deal recently with Nabco Manganese
Company, which plans to make a more intensive investigation. Close to
25,000 tons of high grade ore is estimated to have been mined from the
Markhamville deposits between 1862 and 1895. The ore occurred as

lenses in a flat-dipping bed of limestone and near the surface as nodules
in residual clay. The presence of lumps of manganese float for a
distance of 5 miles south of liarkhamville was the reason for the staking
in 1940 of at least 70 claims. It was disclosed by the Geological
Survey, Ottawa, however, that the float is from the Markhamville deposit
from which it was carried south and beyond the rim of the limestone by
glacial action. Ore may still exist along the limestone rim in the
immediate viecinity of the old mine.

Prospecting was continued intermittently by C. W. Singleton
on a bog manganese deposit near North Renous in Northumberland county.
Several bog deposits in this vicinity were surveyed in 1940 by the New
Brunswick Department of Mines and areas in which the grade is appreciably
higher then the average of bog depjosits were located. R. D. Irwin and
H. D. Bishop prosnected a deposit in the Tetagouche river, 9 miles east
of Bathurst. The ore is mainly disseminated and is low grade and the
property has not been worked since 1842.

In Nova Scotia, Hast Mountain !lining Company (W. H. Moore) *
opened the old East lMountain mine, 7 miles east of Truro and from a
small tonnage of the ore treated in an slumino-thermite plant near the
deposit, produced about four tons of metallic mensanese. Rarly in 1942,
operations were discontinued as the supply of aluminium was cut off,
but production of the manganese by another process is contemplated. A.
Leadbetter of Springhill prospected a small deposit of bog manganese
near Shulie river.

In Quebec, deposits of menganese ore occur in the Magdalen
Islands in the Gulf of St. Lawrence, about half way between New Brunswick
and Newfoundland. The principal known deposits are on Grindstone Island,
the centre of the group, and on Amherst Islend. Late in 1939, claims
were staked by J. W. Storer of Toronto, representing British American
0il Company and by W. G, Porter, representing R. F. Hardy of Toronto.
Farly in 1941, the Storer holdings were incorporated under lMagdalen
Manganese Mines, Limited. Some of the deposits on the Magdalen Islands
were examined and reported upon in the fall of 1940 by F. J. Alcock of
the Geological Survey, Ottawa. About three-quarters of the surface of
all the islands is covered by a Recent capping of red sandstone, under
which, in places, the manganese-bearing rocks occur, The manganese
mineralization occurs as high grade nodules in limestone that contain 47
to 48 per cent manganese, this varlety being characteristic of Grindstone
Island, and as silicified and disseminated nodules up to two feet across
as a replacement in sandstone. The nodules in the sandstone contain
from 25 to 30 per cent manganese and from 45 to S50 per cent silica and
are characteristic of Amherst Island. Nodules in both islands occur in
several places mixed with the soil. Bulk samples of both types of
mineralization were tested at Ottawa in 1940 end high grade concentrate
was made from the limestone material, but the silicified material from
Amherst Island was not successfully concentrated. Little work was done
on the properties in 1941, but further prospecting is planned for 1942.

In Manitoba, intermittent prospecting was continued on several
bog manganese deposits, mainly in the vicinity of Riding lMountain, near
Rossburn and Birtle, about 200 miles west of Winnipeg. Many of the
deposits, which are in the form of small shallow basins, were examined
- and tested in 1940 by the Manltoba Department of Mines and Natural
Resources, Winnipeg. Large or commercial deposits have not as yet been
discovered.

In British Columbia, A. J. Curle did further work on his bog
manganese deposits seven miles northwest of Xaslo on the west side of
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Kootenay lake and on his claims seven miles farther west, where a belt
of manganiferous siderite occurs along the bank of Kaslo creek. ZEarly
in the year, Dan. McIntosh of Revelstoke prospected a deposit of
rhodochrosite (MnCO.) on Sproat ifountain, 4 miles north of Arrowhead,
and later turned the property over to J. Campbell of Vancouver. F. B.
Bezs of Wells did some prospecting on a pyrolusite deposit at Chimney
creek bridge near 'Williams lake in the southern nart of Cariboo area.
Fairly extensive prospecting was carried out by Great West Coal Company,
Winnipeg, on a bog deposit near Nazko, 75 miles west of Quesnel in the
Cariboo. So far, there is little to indicate that the .deposit will prove
to be of economic interest.

Production and Trade:

Canadian production and trade figures for 1940 and 1941 are
not available for publication owing to the war.,

About 80 per cent of the imports of manganese ore in 1941
were from the Gold Coast, Africa, and nearly 20 per cent from the United
States.

Since 1886, when records were first kept, about 16,500 short
tons of menganese ore has been produced in Canada, close to half of it
in the succeeding four years. More than 20,000 tons is known to have
been produced, however, between 1862, when manganese mining first started,
and 1886, During the war period, 1915-1918, 1,784 tons was shipped, the
largest output being 957 tons in 1916. Canadian production since 1918
has been small and intermittent. Canadien production of manganese
ferro-alloys continued to increase. In 1941, about 45 per cent of thess
alloys was in the form of silico-mengenese; 34 per cent in the form of
ferromanganese, and 15 per cent in the form of spiegeleisen.

Since the outbreak of the war, figures of production for many
countries are unobtainable, but there have been marked changes in the
flow of supplies. Estimates of world production are in the neighbour-
hood of 6,000,000 tons annually, the chief producing countries in order
of output being Russia, British India, Union of South Africa, Gold Coast
(West Africa), Brazil, Egypt, and Cuba. Soviet Russia produces clos= *-
3,000,000 tons annually, the output in 1940 being mainly from the
Chiaturi deposits in Georgia on the southern slape of the central part
of the Caucasus. The mines occur in a 55~square mile area and the
deposits are estimated to contain about 160 million tons of 40 to 45 per
cent ore. Other deposits in the northern Caucasus and in the Urals are
said to contain about 90 million tons of ore. Prior to the German
occupation, a large output was obtained from Nikopol, on the Dneiper
river, north of the Crimea. Russia was for many years the principal
source of supply of high grade manganese ore for the United States,
but in 1941 only about 4 per cent of the American imports of the ore
came from Russia. India produces close to a million tons of metall-
urgical grade ore a year, meinly from the Central Provinces, the
principal district being Balaghat. Much of the exports of manganese in
1941 from Indias were teken by Greet Britain, and I.dia was also the
second greatest source of supnly for the United States, the exports to
that country being estimated at 240,000 long tons of 50 per cent man-
ganese.,

South Africa in 1940 produced about 406,000 long tons, mostly
from Griqualand West, Cape province. The ore was shipped in five grades
of 35 to 52 per cent manganese. Exports through the port of Durban were
mainly to the United States and are estimated at 204,000 long tons in
1941. One of the largest known single mengenese deposits occurs on the
Gold Coast at Nsuta, Wasaw district, and is operated by African
Manganese Mines Company, Limited. The ore is of excellent metallurgical
grade (48 to 52 per cent mangenese). Exports from the district in 1939
were 342,000 long tons. Much of the output is being teken by England,



-

but in 1941 about 80 per cent of Canada's imports of the ore were from:
the Gold Coast.

The output from Brazil reached more than 500,000 tons in 1917,
but declined to 7,000 tons in 1934, after which there was a marked in-
crease as a result of large exports to the United States. This country
in 1941 took most of the total output of 426,151 long tons of ore
averaging 42 per cent menganese and Brazil became its chief source of
supply. This was nearly double the output in 1940. The principal
deposit at Mato Grosso is estimated to have reserves of 25 million tons
of 45 per cent manganese or better ors.

In Cuba, the Cuban-American Manganese Corporation is the
principal producer, its deposits being in Orient province. The plant
was recently expanded to produce 130,000 tons annually, most of which
is in the form of nodulized concentrate containing 52 per cent manganese
from an ore averaging 19 per cent manganese. Exports to the United
States in 1941 are estimated at 218,000 long tons.

Prior to the war, Egypt was producing about 190,000 tons of
30 per cent ore annually from the Sinai peninsula. Czechosloveakia,
French Morocco, Javan, Rumania and Italy were producing from 50,000 to
70,000 tons of manganese ore annually.

The United States produced 76,000 long tons of high grade

(35 per cent and over) manganese ore in 1941, & 90 per cent increase
over 1940. About 50 per cent of the output came from Montana and 30 per
cent from Tennessee and Arkansas, the remainder being from thirteen
other states. About 1,300,000 long tons of ferruginous manganese, con-
taining 10 to 35 per csnt manganese, and manganiferous iron ore contain-
ing 5 to 10 per cent manganese were also produced. HMinnesota and New
Mexico contributed 93 per cent of the lower grade ores. During the
first 9 months of 1941, the United States imported 838,239 long tons of
metallurgical ore gradlng 48 per cent manganese and over, and 14,951
long tons of battery grade ore (80 to 85 per cent Mnoz) In order of
importance, the imports in 1941 (9months) were obtained from Brazil,
India, Cuba, and British South Africa, with lesser amounts from the
Philippine Islands, Gold Coast, and Belgian Congo. Annual consumption
in the United States is now at the rate of sbout 1,300,000 tons of
standard grade ore.

For many years the United States produced only about three pedr
cent of its requirements of ferro grade manganese ore from domestic
sources and most of its high grade ore requirements ceme from countries
of the Eastern Hemisphere. The Government has teken steps to prepare
for future supplies and to increase domestic production. By the end of
1940, the lMetals Reserve Company, which i1s associated with the Procure-

-ment Division of the Treasury Dcpartment, had contracted for more than
2,000,000 tons of ore from all sources.

During the past two years the United States Bureau of Mines has
prospected and developed meny deposits of varying grades of ore and has
worked out processes of beneficiation for medium and low grade ores.

In order to offset the possible lack of overseas supplies, a program has
been evolved for the treatment of some 50 different deposits in nine
states. The program calls for the processing of a total of close to
12,000,000 tons of ore annually in 12 plents this being the equivalent
of more than 500,000 vons of manganese metal. The estimated cost of
mining and of erecting the plants is about $38,000,000. One of the
largest deposits developed by the United States Bureau of Mines is at
Chamberlain, South Dakota.

Anaconda Copper Company started the production of manganese
ores in Montana in the fail of 1941. The ore is rhodochrosite (MnCOz)
averaging 22.0 per cent menganese and the output is in the form of 60 per
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cent manganese nodulized concentrate.

Uszes and Specifications:

It is estimated that 95 per cent of the world consumption of
manganese ore is used in the menufacture of iron and steel, the ore so
used being termed "Metallurgical". The remainder is termed "Chemical .
Metallurgical ore is used for making ferro .zanganese, silico-manganese,
and spiegeleisen, in which forms it is added to the steel bath.
Manganese is beneficial meinly in iuproving the workability of the
steel, and in improving the product by acting as a deoxidizer, a
desulphurizer, and a re-carbonizer. Until recently, about 14 pounds of
manganese was used on the American Continent in each ton of steel, but
in order to conserve manganese, the average has been reduced to about
11.8 pounds per short ton of steel. Ferro manganese, containing 75 to
82 per cent manganese, is by far the most important addition agent,
and to make it, the highest, or "ferro grade™ ore is used.

Ferro grade ore should contain at least 48 per cent of
manganese and not more than 7 per cent iron, 10 per cent silica, 0.18
per cent phosphorous, 6 per cent alumina, and one per cent zinc. It
must be low -in copper, lead, and barium, and the ratioc of manganese to
iron should not be less than ssven 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. Soft ores, such as bog menganese, are objection-
able. The United States Metals Reserve Company is buying three grades
of ore, that of the above specifications being termed "Hizh Grade™.
Specifications for "Low Grade A" are; menganese, 44 per cent; aluminium
and iron, each 10 per cent; silica, 15 per cent; phosphorus, 0.30 per
cent. "Low Grade B" specifications are Ma, 40.0; P, 0.50; Zinec, 1.0,
and no maxima for other impurities.

Specifications of ore required for silico-~menganese, used for
high silicon alloys and steels, are much the same as for ferro, except
that slightly less manganese and considerably more silicea is allowed.
Ores in which the manganese-iron ratio is too low for meking "ferro"
can in some instances be used for meking spiegeleisen, which conteins
19 to 28 per cent mangenesse. If spiegel could be used instead of
ferromangenese, almost every manganiferous ore on the American Continent
would be suitable, provided the phosphorous were not too high.
Unfortunately, steel requirements, except in some instences, cannot be
satisfied with spiegel alone because of the mich larger weight of
spiegel than ferromanganese that would have to be added to bring the
steel to the required menganese content. There is little demand for
spiegeleisan in Canada and the price of the ores is at present too low
to encourage the mining of such deposits.

§ The Canadian market for metallurgical ors is confined meinly
to two manufacturers of manganese ferro alloys, one at Welland and the
other at Port Colborne, Onrvturiu.

Chemical grede ores arc used mainly in the manufacturc of dry
batteries. Specifications call for high grade pyrolusite because of
its high aveilable oxygen, which racts as a depolarizer. The ore should
contain not less than 80 per cent manganese dioxide (Mnog) =ng not more
than 1.5 per cent iron; 1.0 per cent alumina; 6.0 per cent silica; 0.07
per cent copper; less than 0.05 per cent of any other metel; and 1.0
per cent moisturc. It shoudd =lso be fineiy ground (85 to 90 per cent
through 200-mesh). Canadian requirements of chemical ore range from
3,000 tons to 4,000 tons a year and nearly all of it is used by two
manufecturers of dry batteries in Toromvu »nd euvitoeer ian Niagara Falls,
Qnterio., Chemical ore is used also in the glass and ceramic industries;
as paint and varnish drlers; as pigments and dyeing materials; and as
selts for disinfecting, bleeching, and fertilizers.



Beneficiation:

Each ore or individual deposit presents a separate treatment
problem, thus differing from the ores of copper, zine, lead, and of
other non-ferrous metals.

Some coarse ores can be cleaned by hand picking, screening or
washing; others can be concentrated by ordinary gravity methods.
Flotation, using soap reagents, has been successful on a variety of
oxide (iow rade Cub&n) and carbonate (Anaconda) ores. Recently, the
siliceous gangue has been floated by cationic reagents and in some
instances the silica is floated from high manganese ores; in other
cases the manganese oxide is floated from high silica ores. Roasting
is successful in some high-iron ores or concentrate, and is followed
by magnetic separation, yielding manganese and iron concentrates. As
fines are objectionable for the manufacture of ferromanganese, concen-
trate produced by any process must be sintered or nodulized. Some
success has been achieved by the "Sink end Float" process in which a
coarse mesh product is separated by means of a dense solution contain-
ing fine galena in suspension. The gangue floats and the heavy
minerals sink.

In the case of some disseminated ores or those of large low
grade deposits, it may be necessary to use hydrometallurgical processes.
Suverael such procecsses are availadle, inciudins a percolation leach
with sulphuric acid; a sulphating bake, using metallic sulphates and
sulphuric acid as reagents; the ammonium sulphate bake or roast; and
the nitric acid process (for carbonate ores). The mangasnese in solution
may be made wither into a chemidéal precipitate that must be dried or
nodulized, or converted into pure metallic manganese by an electrolytic
process such as that in use at Knoxville, Tennessee. Ore=s LaViAZ &S
low as 10 per cent manganese have been treated, though the average is
about 15 per cent.

Prices:

Prices of manganese ore remained fairly steady in 194l.
Quotations in the United States are based on a long ton unit (22.4
pounds) of metallic menganese in a 48 per cent or over manganese ore
c.i.fs Atlantic ports, exclusive of duty of one-half cent per pound of
the metal. Prices in the United States, effective Ducewber 19, 1941,
on ores under the Metal Re-=rve Company specifications are as follows:
"Hizh Grade" $36, per long ton of ore, with an increase of 75 cents fou
each long unit over 48 per cent menganese; "Low Grade A" $28, plus 65
cents for each unit over 44 per cent manganese; "Low Grade B" $22, plus
55 cents for each unit over 40 per cent manganese. FXach shipment is
priced in accordance with the impurities specifications it meets; thus,
a 45 per cent manganese ore, with 0.5 per cent phosphorus, would come
under "Low Grade B" and not "Low A" which allows a maximum of 0.3
phosphorus. All prices gdotcd arc thbecs dslivercd to buyers. Canadian
prices of imported chemical grads ores, minimum of 80 per cent
manganese dioxide are $60 to $75 a short ton delivered.

ISSUSD BY THT BUREAU OF MINES,
DEPARTIENT OF MINZS AND RESOURCIS,
OTTAWA, MARCH, 1942.



MERCURY IN 1941

Ores Mined and Producing Localities:

Cinnabar (HgS), the principal ore of mercury, is a very
heavy mineral (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, end green and purple endesitic lavas. The
cinnabar often occurs in veins and stringers of caleite or dolomite -
within these rocks, end may be associated with stibnite (emtimony
sulphide) and accompanied by globules of metallic mercury. The
presence of mercury can be readily detected by heating a small piece
of rock to about 300°C and placing it between an ultra-violet-ray lamp
with purple filter and a screen coated with powdered willemite (zine
silicate). If mercury is present, a fume shadow will be cast on the
gcreen, As little as 0,02 per cent mercury cen be detected in this
manner, but better results are achieved with a powdered semple,

The only known deposits of cinnabar in Canada are in
British Columbia, by far the most important development being that on
the north-west side of Pinehi lake, Omineca Mining Division, about 40
miles north of Vanderhoof station on the Canadian National Railway.

The deposit was discovered in the summer of 1937 by J. Gi Gray of the
Geological Survey, Ottawa, and claims were staked in May, 1928, by

A. J. Ostram and others. Late in that year they were optioned to
Consolidated Mining and Smelting Company. Prospecting disclosed large
cinnabar-bearing areas in veins and impregnations mainly in dolomitized
and brecciated limestone along zones of fracturing and shearing. A
roasting and condemsing plant was erected, and production was started
in June, 1940. The grade of ore treated is about 0.5 per cent mercury.
The deposit, which is on a steep mountain side, has been developed by
adits at a number of different levels and the capacity of the plant has
been periocdically increased. Prior to the discovery of the Pinchi lake
deposits, 1little mercury was produced in Canada and their successful
operation has brought about a complete change in the Canadian situation
in respect to the metal. The output is now far in excess of the
domestic requirements and the ore reserves are estimated to be suffi-
cient to assure continuous output at the present rate for several
years,

A number of cinnabar claims have been staked on both sides
of Yalakom river, above the mouth of Shulaps creek, 30 miles northwest
of Lillooet., The Red Bagle group, staked in 1957 by C. J. Parker, has .
changed hands several times and is now being worked by John Thompson
of Moha. Ore was treated in a small crushing unit and a retort, andi two
or three flasks of mercury was produced in 1941, At the property of
Empire Mercury Mines Limited, 16 miles north of Minto City, in the )
Bridge River area, about 20 flasks of mercury was produced in 1939 -~
1940 in a 10-~ton Gould furnace and condenser system erected on the
property. The ore occurs in small pockets in a purple andesitic lava,
but it was found that the average grade was too low and the property
has been idle since March 1940.

Prospective Producing Localities:

A number of deposits are known to occur on both sides of
the western end of Kamloops lake, The original discovery at Copper
ereek on the north shore of the lake was worked in 1894, and during
the next three years, about 138 flasks was produced, and five more
between 1924 and 1927, PFrom then until 1940, all these properties have
been idle, but there has been considerable prospecting and re-staking
of elaims during the past two years. Frank L. Gorse of Kelowna now
owns most of the old Copper Creek claims and has opened up some
interesting showings of cinnabar and intends to erect some retor*s in



the near future. Some tunnelling and stripping was done in the Hardie
Mountain group, two miles north of Copper Creek Station by Gordon F.
Dicksen, D. B, Sterrett and others; some zones of ore averaging about
0.35% mercury and fairly large zones of lower grade were discovered,
Barly in 1942 a deal was made with the Granby Copper Company to explore
this property and put it into production if found satisfactory. Mr.
Dickson also did some more prospecting in the Tunkwa lake property, 15
miles south of Savona, from which a flask or two was produced in 1940,

Prospecting work was carried out on the Golden Eagle group
on the east side of the Yalakom river, opposite the Red Eagle group.
Exploration work is being conducted in various parts of the province by
some of the large mining companies:- The Consollidated Mining and
Smelting Company, The Hollinger Exploration Company and the Bralorne
Mines Limited are prospecting the area 50 to 100 miles northwest of
the Pinchi lske mine. Several discoveries have been made, such as the
Small claims on Silver creek, 18 miles east of Takla Landing, neer
Indata lake and others, which are not at present spectacular, but are
of interest since they are more or less on the strike of the Pinchi
cinnabar showings. Cinnabar float has been found in the Shulaps
mountains, north of Bridge River and is being followed up.

Many of the mercury deposits in British Columbla were
examined and reported upon in 1941 by officers of the Federal Bureau of
Geology and Topography, Department of Mines and Resources., Details are
given of all known occurrences of mercury in "Mercury Deposits of
British Columbia" (Bulletin No, 5, 1940), by J. S. Stevenson of the
B. C., Department of Mines, Victoria.

Production, Consumption and Trade:

Canadian figures of production and trade are not available
for publication owing to the war,

World production in recent years is estimated to be slightly
in excess of 5,000 metric tons a year. For many years Italy end Spain
have shared honours as the leading producer and prior to the war they
accounted jointly for 70 per cent of world output, while the United
States contributed about 15 per cent, Mexico, Russia, and Czecho-
slovakia are also producers of mercury.

During the period of the recent civil war in Spain, Italy
maintained the lead with an anmual output of over 2,000 metric tons.
About 55 per cent of its output comes from the Monte Amiata mines in
the province of Sienna and 40 per cent from the Idria mines in the
Julian Alps. The average grade of the Italian ore is 0,75 per cent
mercury. Since March, 1940, exports of mercuty from Italy have been
taxed and prohibited, except under licence, In Spain, output from
the famous Almaden mine was greatly inecreased in 1939, and reached -
a record of 12,000 flasks (413 metric tons) in December of that year.
The Almaden is one of the oldest known mines end is said to have been
first worked in 400 B, C, A continuous record of its production has
been kept since 1500 A.D. The grade of the ore is over 5 per cent,
Until the present war, Jpanish and Italian morcury were both sold in
Iondon. In July, 1939, a cartel "Mercurio Europeo" was formed with an
agent in London, Mut early in 1940 a commercial agreement was reached
between the Spanish and Prench Governments, All former marketing
arrangements have since become disorganized,

The United States in 1941 produced about 44,000 flasks of
76 pounds each, a 16 per cent increase over 1940 and over double the
output of 1939 and a record since 1883,
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This large increase was the result of the difficulty of
obtaining mercw: y from Europe and of the high price. About 87 mines
were producing and California, {62 per cent of output), followed by
Oregon, and Nevada continued to be the leading producers. H. W, Gould
and Company of San FPrancisco, the primcipal producer in the United
States, operates six mines in California and Nevada, and contributes
about one~third of the total output, During the year, this company's
New Idria mine in San Benito county, California, was the largest
producer in the Western Hemisphere, amd from it is recovered an average
of 550 flasks monthly from 450 tons of ore roasted daily. Most of the
inerease in output in the United States in 1941 eeme from new disclo-
sures of ore in old mines, the average grade being slightly under 0.5
per cent mercury.

United States consumption in 1941 is estimated at 44,800
flasks and is glightly greater than her production., Stocks at the end
of 1941 were about 13,000 flasks, slightly less than for the previous
year., There is an import duty into the United States of 25 cents a
pound of mercury.

. About a century ago, the Santa Barbara mine, Peru, was the
largest mercury producer in the Western Hemisphers. The supply of the
richer ore was cxhausted, but on account of the prevailing high price,
the old workings have recently been sampled and large bodies of 0,1
to 0.2 per cent mercury are revorted and the erection of a 500-ton
treatment plant is being considerced., The Panamina Incorporated, a
subsidiary of Ventures Limited, Canada, is developing the Chonta
deposits and the erection of a small Gould furnace has been ordered,’
England is now dependent upon imports from the United States, Mexico,
and Canada for a large part of her requirements, and the improvement
in the Canadian situation is accordingly of timely importance.

Grade and Treatment:

Canadian and United States cinnabar ores seldom average
over 1.0 per cent mercury but at present high prices a 0,35 per cent
ore cat be worked commercially. The ore is, as a rule; treated by
roasting the coarsely crushed material in furnaces, usually rotary
kilns through which air is circulated, The sulphur is oxidized to
sulphur dioxide, which escapes into .the outside air, and the mercury is
driven off as vapour and is condenscd in cooling chambers. Occasionally
ores are roasted in circular, or D-shaped horizontal cast-~iron retorts
one foot in diameter 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 uzually added to convert the sulphur into
calcium 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 wabter~cooled pipe being used for a condenser,
Retorts are also used on a large scale for very high-grade ores and
for concentrates. Several attempts have been made to concentrate
mercury ores by gravitation and flotation methods, but the results
have not been as satisfactory as by direct roasting of the crude ore.

Uses:

Mercury enters into the manufacturé of acetic acid and
anhydride, acetone, chlorine, and caustic soda, which are required for
manufacturing militery suppiies, In the past, an appreciable amount
of the metal was consumed as fulminate of mercury, a powerful detona-
tor, but this has been replaced by other compounds such as lead azide,
and only a small gquantity of mercury is now used for a special type of
detonator,



Mercury is also used in the mamufacture of mercury salts,
thermometers, medical supplies, mirrors, mercury vapour lamps; and in
the extraction of gold from nres by amalgamation; in the manufacture
of electrical and chemical apparatus; for automatic electrical contacts
in catalysts: in electric rectifiers; in pharmacy; as cathodes in
electrolytic chemical processes; in felt manufacture; in bciler com-
pounds; in specially designed mercw.y boilers to replace steam in
power production; and in cosmetics, Many of these applications are
for military as well as for civilian use.

In Canada, about 75 per cent of the mercury consumed is
used in the medicinal, nharmaceutical, and in heavy chemical industries,
particularly in the form of mercury sulphate as a catalyst. The con-
sumption of mercury in Canadiam.gold mines has decreased; owing to
wider use of cyanidation and improvements in the recovery of the
mercury after amalgamation, Gold mining now absorbs about 7 per cent
of the total mercury consumed,

In the United States in 1940, 45 per cent of the consumption
of mercury was used in the preparation of mercurial salts, one of the
largest single uses being as mercuric oxide for anti-fouling paint for
ship bottoms, but this has since been largely discontinued. Other
chemical uses such as fulminate, pigments, and dye stuffs, take 15 per
cent; mechanical adaptations, 13 per cent; the preparation of hatters?
felt, 10 per cent: the electrical field, é per cent; gold amalgamation,
2 per cent; and dental amalgams, 2.5 per cent.

Prices:

The New York prices for the iron flask of 76 pounds of
mercury averaged $75,00 in 1938, end $104.00 in 1939. By January,
1940, the price had increased to $142,00 and following the entry of
Italy into the war it reached $202,00. The price rose from $167.00
in January, 1941, to $200.00 in December with an average of $186.00 for
the year., ZIRarly in 1942 it was $198.00, but on the Pacific coast a
price ceiling was set at $191.00. Imports of mercury into Canada from
the United States are not subject to duty, bput have a sales and war
tax amounting to 18 per cent of the value in Canadian funds., The
present price of Canadian mercury is largely governed by that of the
United States,

ISSUED BY THif BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



IIOLYBDENULI IN 1941

Ores Mined and Producing lLocalities:

Molybdenite, the chief ore of molybdenum is a soft and
shiny steel blue-grey sulphide containing 60 per cent of the metal.
In Fastern Canada it is usually found in pegmatite dykes or along
the contacts of limestone and gneiss, commonly assoclated with
greenish-grey pyroxenites in which other metallic minerals such as
pyrite and pyrrhotite often oceur. In northern and western Ontario
and in British Columbia, molybdenite is usually associated with
quartz veins, intruding 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 rubbing on glazed white
porcelain or enamel when it leaves an olive grey-green smear.
Graphite, which it closely resembles and for which it is often
mistaken, leaves a grey-black smear,

Tuie Quyon Molybdenite Company, at Quyon, Quebec, was the
only producer in 1941. ZEarliy in the year the »roperty was taken
over by J. Poulin of St. Laubert, Quebec. A few car-lots of ore
from the Kert property, a few miles to the east, were shipped to the
Quyon mill for treatment.

Develonments during 1941:

Owin,;: to the entire lack of market throughout the year for
Canadian molybdenite concentrate, there was very little prospecting
or development, assessment work and sporadic development being
carried out on a few properties in Quebec, Ontario and British
Columbia.

Prossective Producing Localities:

Over 400 molybdenite occurrences and deposits are known
throughout Canada and occur in every province except Alberta and
Prince Edward Island. About 150 of these are in a belt some 200
miles long and 100 miles wide stretching in a northeasterly directi.un
from Peterborough, Ontario, through Renfrew to Mount Laurier, Quebec.
Although the deposits are small individually, a substantial tonnage
could be obtained by working a number in conjunction and shipping to
central concentrators., Other deposits of promise are in the Val
D'Or-Amos~-Rouyn area of Western Quebec; in Algoma near Michipicoten
Harbour, Ontario; and in the Rainy River and Lake of the Woods
regions near the western Onterio boundary, and in several localities
scattered throughout British Columbia.

Production and Trade:

Canadian figures of production and trade are not availabie
owing to the war.,

Production was maintained throughout most of the year at
Quyon, Quebec. Concentrate was produced in the -mill erected in 1940
and was converted into molybdic oxide in a small furnace plant on
the property, and the oxide was shipped to Canadian steel manufactur~
ers.

World production in 1939 (1940 and 194l not available),
was 16,500 tons of metallic molybdenum, of which 91 per cent came
from the United States. In 1941, the United States produced concen~
trate containing about 20,500 tons of the metal, against 17,200
short tons in 1940. The Climax Molybdenum Company, the world's
largest producer, at Climax, Colorado, contributed about 67 per cent
of the 1940 United States output. Most of the remainder was obtained
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as a by-product in the treatment of copper ores, the annual @n»
crease in the copper output showing a proportional increase 1n
that of molybdenum.

Production from Cananea, Mexico, is estimated at the
equivalent of 750 toms of the metal; and molybdenite concentrate
is being recovered as a by-produet from the Braden Copper Mine at
Sewell, Chile, Prior to the war, the Knaben mine in Norway was
the largest producer outside the American Continent, its output
in 19%8 being 750 tons of concentrate, Other producing countries
were Peru, Prench Morroco, Korea, Greece, Turkey, and Australia.

Since the summer of 1941 the Climax mill has been
treating 12,600 tons of ore daily and additions are now being made
in order to treat 18,000 tons daily.

Consumption and Uses:

Molybdenite concentrate is not used direct but is
converted into an addition agent that is introduced into steel either
as calecium molybdate or as ferro-molybdenum, but during the past
four years molybdic oxide briquettes, a compound of molybdenum oxids,
lime and flux-~forming oxides, have largely replaced the earlier
forms of addition agent on the American Continent. About 70 per
cent of the Canadian consumption of molybdenum in 1940 was in the
form of the oxide briquettes, which contain 50 per cent of molybdenum,
During the past two years Canadian consumption has very considerably
increased.

Molybdenum is being used to an increasing extent in
many fields, but chiefly in steel to intensify the effects of other
alloying metals, particularly nickel, chromium, ané vanadium, the
molybdenum content of these steels generally being only from 0.15
to 0.4 per cent, but in some instances considerably higher,

Molybier»n alloys are widely used for the hard-
wearing and other important parts of aeroplanes such as in seamless
steel tubing, and in the hollow steel propeller blades. They are
used also in the manufacture of shell steels: in armour plating;
and in high grade structural steels, stainless steels, etc. Molybdenum-
vanadium high-speed tool«steels are in some instances, replacing
high tungsten high-speed steels with resulting greater efficienuy
and in other cases molybdenum is being used successfully in com-
bination with fhe tungsten. Owing to the recent curtailment and
cutting off of supplies of tungsten, obtained mainly in China and
Burma, this substitution of molybdenum for tungsten has greatly in-
creased, with corresponding increase in the démand for molybdenum,
The use of molybdenum in cast iron has much increased in recent
years, A magnetic alloy for permanent magnets contains 30 per cent
of molybdenum combined with cobalt and iron, Much molybdenum wire
and sheet is used in the radio industry, and new alloys suitable
for electrical contacts and for heating elements contain molybdenum,
The chemical applications of the metal continue to increase,
Molybdenite is a very efficient lubricant for bearings subjected to
high temperatures in which oils break down,

Market Conditions and Prices:

The price at New York of 990 per cent molybdenite -
concentrate
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is nominally 45 cents (49 cents in Canadian funds) a pound of con-
tained molybdenum sulphide, but the duly on ore or concentrate into
the United States is 35 cents a pound of the metallic molybdenum
contained therein {(about 20 cents a pound for a 90 per cent
concentrate). The price of molybdenite in England is nominally 48
cents a pound (50 shillings a long ton unit) f.o.b. English port.

The price per pound of contained molybdenum, f.o.b.
Toronto, in Canadian funds, for the following compounds is: Calcium
molybdate (40% Mo), 98 cents; ferro-molybdenum (58 to 64% Mo), $1.853
and molybdic oxide (50% Mo) 98 cents. The calcium molybdate is
sold in bags of about 12% pounds containing exactly 5 pounds of
molybdenum and the molybdic oxide briquettes weigh five pounds each.
and contain 2% pounds of molybdenum.

The united States tariff of 35 cents prohibits the entry
of Canadian molybdenum products into that country. With the excep-
tion of the small plant at Quyon, Quebec, there are no plants in
Canada for the conversion of molybdenite concentrate into suitable
addition agents. Consequently, all Canadian requirements of these
agents are imported and there is no market for concentrate from
Canadian sources. It is possible that the steadily increasing con-
sumption of molybdenum in Canada, will lead to the erection of a
conversion plant, which in turn will stimumlate home production of
concentrate.

In May, 1940, the British Government stopped issuing
import licences for Canadian molybdenite concentrate or compounds.
The action was taken as the result of an arrangement with United
States producers whereby Great Britain agreed to take their surplus
80 as to obviate the danger of supplies reaching the Axis countries
or to countries friendly thereto. At that time this surplus was
more than sufficient to meet British needs. Early in 1942, however,
the British Ministry of Supply intimated that they would take
Canadian molybdenite. At the present low price of less than 50
cents a pound delivered in England, few, if any, operators in Canada
could meke a profit. Prospective producing localities are outlined
earlier in this Review but unless production is stimulated by suf-
ficiently raising the price or by other means, exports of Canadian
molybdenite to England will be most unlikely.

ISSUED BY THT™ BURTA © OF MINTS,
DEPARTITINT OF IIIIES AND RESOURCES,
OTTAWA, IIARCH, 1942.



NICKEL IN 1941

Qres Mined and Producing Localities:

% Canada produces by far the greater part of the world out-
put of nickel, the source of all but a small percentage of the
Canadian production being the nickel-copper ores of the Sudbury
district in Ontario. Some nickel 1s also recovered as a by-product
from the treatment of the silver-cobalt ores of Cobalt and other
areas in northern Ontario. :

In Ontario, the International Nickel Company of Canada,
Limited, operated its Frood, Frood Open Pit, Creighton, Levack, and
Garson mines, and sinking operations were started at llurray and
Stobie mines. Underground development was carried on in all mines
at a rate to conform with mining schedules and provide for increased
production. .The concentrator at Copper Cliff was operated to
capacity and plans have been approved to increase the capacity in
order to treat additional tonnages of ore from the Open Pit mining
operations. Falconbridge Nickel Mines Limited, operating mines and
smelter at Falconbridge, after completion early in the year of
arrangements for the disvosal of additional matte, stepped up
production to full capacity as rapidly as possible. By mid-sunmmer
a considerable program of construction was under way. This program
of expansion was still under wey early in 1942 and is expected to be
completed during the first half of the year. Considerable explora-
tion and development was carried on during the year with encouraging
results. Some gain was made in ore reserves despite the fact that
greater tonnage was rnined than in any previous year. A considerable
program of exploration by diamond drilling was undertaken on the
company's holdings in the Sudbury district resulting in increased
ore reserves at these properties as well as at the Falconbridge
mine, with grades comparing favourably with recent years. The
expansion prograin above mentioned included additions to the concen-
trator, the sintering »lant and the smelter. Following arrangements
made in 1940 with the International Nickel Company, the matte
nroduced is being handled at the forrmer's plant at Copper Cliff and
Port Colborne.

Nickel Cffsets, Limited, with a property in Foy and Bowell
townships, west of Capreol, Sudbury district, continued the extensive
surface exploration and diamond drilling that was started in 1939.

A shaft was sunk to a depth of 500 feet, to open three levels, at
250-foot, 350-foot and 500-foot horizon, and underground development
was started in the latter part of the year.

Onturio Nickel Corporation did not operate its holdings at
Moose lake, McLennan township, Sudbury district. The company is
said to be considering resumption of operations early in 1942, and
of erecting a 200-ton concentrating plant.

Denison Nickel Mines Ltd. did not operate its property in
Denison township northwest of Sudbury.

Production and Trade:

Canadian production and trade figures are not available for
publication owing to the war.

Trne world production in 1939 (figures for 1940 and 1941
not available) is estimated at 133,300 short tons, most of which
was produced in Canada, the other »roducing countries being New
Caledonia, Greece, India, Norway, and Russia.

Magket and Prices:

International Nickel Company estimated world consumption
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of nickel in 1939 at 128,000 short tons, compared with 102,000 tons
in 1938 and 120,000 tons in 1937. This record consumption has

since been greatly exceeded owing to the great improvement in the
heavy industries in the Uaited States and Canada, and to the gencral
speeding up of industry in order to augment the production of
necessary war supplies. Ncv applications of nickel developed during
recent years have accelerated the consumption of nickel steels and
alloys in a great diversity of form and composition.

The base spot price of nickel in the United States in 1941
was 35 cents per pound. The same price has ruled for the past 15
years.

ISSUED BY THE BURBAU OF MINTS,
DEPARTHINT OF MINZS AND RESOURCIS,
OTTAYA, MARCH, 1942.



PLATINUM GROU.> IIETALS IN 1941

Source of Supply:

Except for a few ounces of platinum recovered from the
black sands of British Columbia, and a sm&ll production obtained as
an impure residue in the refining of gold at Trail in that province,
the entire Canadian output of platinum and allied metals is obtained
in the form of residue from the treatment of the Sudbury nickel-
copper matte, As a result of the successful developrment of the
copper-nickel mines near Sudbury, Canada has been for several ysars
the leading producer of the platinum metals.

The precious metals residue produced at the Canadian
plants of International Nickel Company is shipped to the company's
refinery at Acton in England, which is operated by Mond Nickel
Compeany, a subsidiary enterprise. The refinery has an annual capac-
ity of 300,000 ounces of refined platinum metals. They are sold by
Mond Nickel Company and by its regular distributors throughout the
world.

Falconbridge Nickel Company, prior to the German invasion,
exported its nickel-copper matte to its copper-nickel refinery at
Christiansand, Norway, which is equipped to produce refined gold,
silver, platinum, and palladium, in addition to the refined nickel
and copper. About two-thirds of the Falconbridge matte is now being
treated at the plants of the International Nickel Company.

Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war. '

The world production of platinum and allied metals in 1939,
(1940 and 1941 not available), as estimated by Beker and Company
Incorporated, approximated 500,000 ounces, compared with 460,000
ounces in 1938. Canade has been the leading producer of platinum
since 1934 when it displaced Russia, the other principal producers
by order of importence being; Russia, Columbia, and South Africa.
Canada also leads as a producer of palladium, as a result of the
great increase in recent years in the Canadian output of nickel.
Owing to the disorganized state of the world markets and government
restrictions on publication of statistics, estimates on world produc-
tion and consumption for 1940 are not available. The world consump-
tion of platinum metals in 1939 was about equal to production, a
notable gain over the 1935 figure of consumption of 275,000 ounces.

Market and Prices:

Industrial uses of the platinum metals continued to expand
in 1941. Palladium ranks second in consumption and iridium third.
Osmium, rhodium, and ruthenium, are as yet consumed in relatively
small quantities.

The market situation in 1941 is explained by Charles
Engelhard, President of Baker and Company, Incorporated, in the
following, part of which is abstracted from his report:

Ti.e outstaading feature of the year has been the rapid
growth in the industrial use of platinum metals. More
platinum metals ars now used in industrial products and
equipment than in jewelry, which formerly held a position
of firet importance in platinum consumption.

Under prcssnt conditions it is unasdvisable, if not
impossible, to make estimates of world production and
consumption of platinum metals, but it can be stated that
the Allied nations practically have both the world's
source and supply of these metals at their disposal.
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Platinum is used as a catalyst in producing nitrie
acid -and much of the contact sulphuric acid. These acids
are consumed in large quantities for the manufacture of
explosives and other war moterials.

Palladium is being used incrcasingly as a catalyst
in the hydrogenation of organic compounds and in various
other processes. Palladium catalysts permit the use of
lower temperature and pressure than cataelysts made of the
base metals.

Platinum metal alloy feeder dies are used in the
manufacture of glass wool fibre for insulation and other
purposes. These alloys arc used because of their
resistance to oxidation, abrasive and chemical corrosion.
Platinum alloys also perform a most important function in
producing rayon fibre.

Platinum is used in the production of electrochemical
products, such as potassium perchlorate and persulphuric
acid. ZElectric contacts of platinum metal alloys are
required in the modern elcecctricel instruments end equip-~
ment used by the fighting forces and in the industriel
industry. For dentel purposes, the consumption of
platinum and pelladium &s alloying elements with gold has
shown & marked increase. In jewelry, ruthenium-platinum
alloys are replecing iridium-platinum alloys beceuse of
the need of iridium for war work. Ruthenium, like iridium,
is an effective hardening agent for both platinum and
palladium.

Tiie use of rhodium for electroplating jewelry, because of
its importance in the war effort, has been prohlbited by the United
States War Production Board. Thlq precious metel is needed to coat
reflectors in anti-airereft seerchlights and as an alloy of .+ °
platinum to oxidize ammonia for the production of nitric acid.

(1. & M. Markets, Mareh 19, 19428).

With the exception of iridium, prices for the pletinum
group of metals rem=ined virtually unchenged during 194l. The
average price in New York of refined plstinum remained at $36.00 per
ounce throughout the year and compeared with a range of $36.00 to
$40,00 in 1940. Palladium at $24.00 per ounce has remained stable
in price since 1955 Rhodium continued to be quoted at $125 per
ounce, the saue quotptlon nrevalllng since 1937. Ruthenium has
remained at $35.00 to $40.00 since 1938. Iridium was quoted at
$275.00 per ounce e?rly in 1941, then dropped to %175 in February
and remained at thet figure for the rerainder of the year. (M. & M.
Merkets, January 22, 1942.

ISSUZD BY THT DUITAU OF IINTS,
DEPARTMINT OF LINTS AND RESOURCES,
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SELENIUM IN 1941

Source of Supply:

Selenium, although falrly widely distributed, 1s not abun-
dant in nature. It occurs in associgtion with sulphur, and frs-
quently accompanies the sulphides of heavy metals in the form of
selenides. In no case does it occur in quantities large enough to
be mined for 1ltself alone.

Commerclal selenium is recovered in association with
tellurium from the slime or residue produced in the refining of cop-
per. In Canada 1t 1s recovered during the refining of blister cop-
per produced in Manitoba, Ontarlo, and Quebec, and was first pro-
duced in the Dominion in 1931 in Ontario Refining Company's copper
refinery at Copper Cliff, Ontario. The only other producer in
Canada is Canadlian Copper Refineries, Limited, with refinery at
Montreal East, Quebec, where production was commenced in Nov ember,
1934. Considerable guantities are now beilng produced annually by
both companies. The Copper Cliff product is derived from the treat-
ment of the copper-nickel ore of the Sudbury district, and that at
Montreal East is obtained from the treatment of the gold-copper ore
of Noranda, Quebec, and the gold-copper-zinc ore of the Flin Flon
mines situated on the boundary line between Manitoba and Saskat-
chegan.

Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war.

World productlion of selenium 1s believed to approximate
300 to 500 short tons a year, the United States and Canada being the
principal sources of supply. Small guantities are produced by
several countries including Russia, Japan, Rhodesla, and Mexico. It
is reported that selenium is now belng recovered from the copper-
gold-arsenical ores of the Boliden mine, Sweden.

Selenium 1s at present used chiefly in the glass and pot~
tery industries, both as a colouring agent - as In ruby glass - and
to neutralize the effect of objectionable oxides. To a minor extent
it 1s used 1in the photo-electric cell, or electric eye, which is
finding many lndustrilal applications, and in alloying stainless steel
for screw and bolt stock, where it develops improved cutting and
threading qualities. It is employed to improve the machinability of
copper and copper alloys. It has a large potential market in cer-
tain rubber compounding industriles and is now being used for the
vulcanizing and fireproofing of switchboard cables and to increase
the resistance of rubber to abrasion, these applicatlons being still
subjects of research. Selenium 1s used 1n the manufacture of cer-
tain kinds of palnt and of certain dyes. As selenium oxychloride,
it 1s a powerful solvent of many substances. The use of the metal
in the production of improved cutting-tool steels and in the vul-
canizing of rubber appears to offer the best opportunities for the
expansion of the market. Rapid progress 1s also being made in the
production of high~-quality, selenium rectifiers, which require large
quantities of selenium.

Market and Prices:

Selenium 1s marketed as a black to steel-grey amorphous
powder, but cakes and sticks are also obtalnable. Among theé other
products marketed are ferro-selenium, sodium selenite, selenious
acld, and selenium dioxide.



A nominal price for selenlum, black powdered, 99.5 peor
cent pure, of $2 per pound at New York prevailed for a few years
prior to August, 1938, when the price dropped to $1.75, at which
level 1t remained to the end of 1941,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



SILVER IN 1941

Ores Mined and Producing Localities:

The silver production of Cenada is obtained mainly as a
by-product from the treatment of base metal ores. Important con=-
tributions are also made from the silver ores of Ontario and British
Columbia, from the gold-quartz ores, and to a smell extent from gold

alluvial deposits.

Approxima tely half of the silver produced in Cenada comes
from British Columbia, by far the largest producer in the Dominion
being the Sullivan lead-zinc-silver mine at Kimberley in that
Province. The remain’ . of the output in British Columbia comes
from the Silbak-Premier, Bralorne, Pioneer, and several other gold
mines; the silver mincs of Boaverdell camp; and from various
relatively small silver-lead~zinc mines, A small production is also
obtained from gold placer operations.

In Saskatchewan, the output is from the portion of the
Flin Plon deposits lying within that Province and from the "Box"
gold property at Goldfields,

In Manitoba, the production is from the copper-zinc ores
of the Flin Flon and’ Sherritt Gordon deposite end to a lesser extent
from the San Antonio, Gunnar Gold, God's Lake, and other gold mines.

In Qntario, production from the mines of Cobalt and
ad joining areas has been decrcasing for several years omd it is
the demand for cobalt that is helping to keop many smoll concerns in
operation in these areas. The increased prodnction of silver from
the nickel-copper mines of the Sudbury area in the last few years
hes partly offset the decline “rom the Cobalt area, Important con-—
tributions are also made by the gold mines of Porcupine, Kirkland
Lake, and other arees.

The reapid expansion of mining in western Quebec in recent
years has resulted in a marked increase in the production d silver
from the copper-gold ores of Noramda, the copper-zinc ores of Waite-
Amuzlet, the copper-pyrites ores of Aldermac, and from the many gold
mines of western Quebec,

In Yukon, production is mainly from the silver-lead ores
of the Mayo district. Gold placer mining contributes about 20,000
ounces a year. In the Northwest Territories, production is obtained
from the silver~radium ores of Eldorado mine in the vieinity of Echo
Bay, Great Bear Lako district, and from the gold ores of the “Con%,
Fogus, and other properties in the Yellowknifec and adjolning areas.

Plants for the production of the finc silver are operated
by the Royal Canadian Mint, Ottawa; Hollingoer Consolidated Gold Mines
Limited, Timmins, Ontario; International Nickel Compeny of Capada, °
Copper Cliff, Ontario; Deloro Smclting and Refining Company, Deloro,
Ontario; Canadian Copper Refirers, Montrcal East, Quecbec; and
Consolidated Mining end Smelting Company, Trail, British Columbia.

Produnction and Trade:

The Oanadiam.£r0duction'of silver in 1941 was’ 21,754,798
fine ounces, valued-'at $8,323,603, compared with 13,833,752 fine
ounces valued at $9,116,172 in 1940, \

World production of silver in 1941, as estimated by the
Ameri can Bureau of Metal Statistiocs, was 274,300,000 fine ounces, a
new high, compared with 273,690,000 fine ounces in 1940.
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. Exports in 1941 were 4,069,487 fine ounces of silver in
ore and concentrate valued at $1,513,388, and 13,165,833 fine ounces
of silver bullion valued at §$5,072,055, Menufactures of silver .
valued at $24,795 were also exported. Exports in 1940 yerez5!633,106
fine ounces of silver in ore and concentrate valued at 2,052,298,
and 13,612,952 fine ounces of silver bullion valued at $5,113,206.
Menufsac tures of silver valued at $8,121 were also exported.

Imports in 1941 included unmenufactured bullion to the - :
value of $100,555 and manufactures of silver to the value of 289,916,
Tmports in 1940 included ummanufactured bullion to t?e value of
$519,247 and menufeactures of silver to the value of $332,047,

Market and Prices:

World consumption of silver in 1939 (1940 amd 1941 figures
not availablé) was estimated by Hendy and Harmen at 441,300,000 ounces,
of which 341,400,000 ounces was purchased by the United States ° °
Government, 26,000,000 ounces represented Indian consumption, 8,900, 000
ounces was used for coinage, and 65,000,000 ounces was consumed in the

arts end industries.

Messrs. Handy and Harman, in "Silver Market in 1941" state
as follows: ;

"The United States and Canada set a new record
by a very wide margin for the use of silver in the arts and
jpdustries. We estimate the 1941 figure of 80,000,000 ounces,
an increaseé of nearly 95 per cent over 1940, when the previous
high of 41,000,000 for the two countries was established.
Canada's portion of the yearly totals has always been less than
5 per cent; and it was reduced to an even smaller fraction in
1941, because most of the expansion in industrial consumption
occurred in the United States— the war was responsible for this
tremendous expansion and its effects, both indirect and direct,
were conspicuous in three main fields which may be classified
as follows: a greater public demand for articles made of silver;
a growing substitution of silver for nickel, copper or other
metals under priorities; and a rapid increase in the employment
of silver for war.work.

"The substitution of silwer for other metals has
occurred . both in industry and the arts, the purpose being to
conserve scarce war materials such as copper, nickel, aluminum
and tin. Por example, silver alloys containing only small per-
centages of scarce metals are being used in place of brass and
nickel alloys. Pure silver wire is replacing copper wire in
certain electrical appliances and small motors., As a plating
material, silver is producing corrosion-resistant surfaces upon
substitute metals that are satisfactory in other respects but
lacking in this gquality. Also, because of its peeculiar properties,
silver may be used in combination with lead to substitute for
tin-lead solders, thus saving large amounts of tin. These and
many other substitute uses will absordb increasing quantities of
sllver as long as there continues to be a shortage of other
metals.

"War requirements also are demanding millions of
ounces of silver, This metal is playing an important pert in
the construction of ships, airplanes, tamks, trucks, guns,
shells, bombs, torpedoes and a wide variety of miscellaneous
equipmént, Its most extensive use is in the form of brazing
alloys, but other compositions are employed in the manufacture
of electrical contacts, and pure silver is used for making



alrplane bearings, photographic film, surgical materials emd
pharnaceutical products. As the names indlcate, these arc not
exclusively war items; nevertheless they arc being diverted in
inereasingly largor quantities to the Army and Navy.

"The silver industry of the United States is
fully alive to the service that silver can render in the
country's war program, and accordingly knowledge acquired by
years of roscearch on industrial applications of silver is now
being applied by metallurgists and engincers to the many metal
problems ariging from the present emergency."

The averago price of silver in 1941 was 38,261 cents per
Tine ounce, compared with 38.249 cents in 1940. (¥ew York prices in
Canadian funds,

ISSUED BY THE BURGAU OF MINES,
DEPARTMENT OF 'MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



TELLURIUM IN 1941

Source of Supply:

Tellurium occurs native and as an essential constltuent of
several minersls, none of which has bsen found in commerclal quanti-
ties, Tellurium~bearing minerals also occur in minute quantities in
association with other metallic ores, and the element may be recov-
ered from residues in the refining of copper or lead, and also when
sulphuric acid is manufactured from certain forms of pyrites. Ths
potential recovery and production of tellurium are great, but the
demand remains small so that the quantity of refined metal produced
is small. Ore containing tellurium occur in British Columbia, Sas-
katchewan, Manitoba, Ontario, and Quebec.

Two electrolytic copper refineries are operating in Canada,
both having plants for the recovery of tellurium from thelr refiner
sludges, and for the production of the refined metal. One of them,
Ontario Refining Company at Copper Cliff, Ontario, started produc~
tion in 1934, and the other, Canadian Copper Refiners, Limited, at
Montreal East, Quebec, commenced production in 1935. The former
plant treats the slime from the refining of the blister copper pro-
duced by International Nickel Company at Copper Cliff; and the lat-
ter, the slime from the refining of the anode copper of Noranda Mines,
Limited, at Noranda, Quebec, and the blister copper of Hudson Bay
Mining and Smelting Company, whose smelter is at the Flin Flon mine:
on the boundary line between Manitoba and Saskatchewan. There has
been no recovery as yet in Canada from the sludge of sulphuric acild
chambers.

Production and Trade:

Canadlan production and trade figures are not available for
publication owing to the war.

The world production is estimated at 40 to 70 short tons a
year and Canada and the United States appear to be the main sources
of supply.

Market and Prices:

Metallic tellurium, until quite recently, was of little in-
dustrial importance. Formerly it was used to a small extent in some
radio work and it was used alsc in the photographic arts and for
blackening art-silverware. Small quantities are used as a colourilng
agent in the ceramic industry. More recently industrial research
has shown that when alloyed with lead, the tensile strength and
toughness of the lead i1s increased greatly. The use of small quan-
tities of tellurium as a substitute for tin in the lead used for
sheathing electric wire cables is reported to improve hhe resistance
of the cables to heat and corrosion. It has also been used for im-
proving the machlining qualities of certain steels. Very finely pow-
dered tellurium may be used as rubber-compounding material. 1Its
presence 1is stated to shorton the time of curing, and to greatly im-
prove the resisting qualitices of the product. Tellurium is also
used in the steel industry, but so far mainly 1in an experimental way.
A newly paténted "daylight lamp" employed tellurium vapor in a tube
to £ill in certain wave lengths to produce a continuous spectrum.

A nominal price for tellurium of $1.75 per pound at New
York prevailoed throughout 1941,

ISSUED BY THE BUREAU OF MINES,
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TIN IN 1941

Occurrences and Sources of Supply:

Tin is widely distributed, but in only a few countries are the
deposits sufficiently large for commercial development. Cassiterite
(Sn05) is the only important ore of tin and in the pure state it con-
tains 78.6 per cent of the metel. Stannite, a sulphide of copper, iron,
and tin, has little importance as an ore of tin. In British Columbia,
stannite is present in the ore of the Snowflake property, near
Revelstoke, and cassiterite and stannite have been noted at several
other places in the province. The small cassiterite content of the
silver-lead-zinc ore of the Sullivan mine, at Kimberlsy now being re-
covered from the zinc tailing, is the source of Canada's recently
developed production of tin. Cassiterite occurs also in many other
nlaces in Canada, but no commercial deposits have so far been found.

In the unglaciated parts of Yukon, stream tin has been found in small
quantities, but no serious attempt seems to have been made to test the
gravels thoroughly for tin.

The tin concentration plant of Consolidated Mining and Smelt-
ing Company at Kimberley commenced operation on Msrch lst, 1941, and
has been functioning very satisfactorily. The plant for the production
of refined tin is expected to be in cormercial operation in April, 1942.
The tin content of the ore is small and the recovery will be proportion-
ately small. The refinery has an annual capacity of 500 tons of
metallic tin.

Production and Trade:

Figures of produgtion and trade are not availeble owing to the
war.

The tin produced at Kimberley and the small domestic recovery
of secondary tin are far from sufficient to meet the Canadian require-
ments, which in peacetime amounted to about 2,700 tons a year and are
now much larger. They ‘tere obtained mostly from smelters in the Straits
. Settlements. The position of the Allied countries in respect to tin has
become critical since the capture by Japan of these smelters and of the
Malayan tin mines, with the result that the civilian use of the metal 1is
being increasingly curtailed. The search for cormercial deposits in
Canada has acquired added importence.

Market Conditions, Uses, and Prices:

Because of changing conditions and the wide range in the
market value of the metal, no definite statement can be made as to what
constitutes payable ore. Most tin ores are too low in grade to be
treated directly and accordingly must be concentrated. Concentrates
are in most cases purchased on a 60 per cent tin basis and for each
unit or fraction above or below 60 per cent. the returning charge is
reduced or increased. They are subject to penalties if they contain
more than one per cent sulphur and 5 per cent iron. Antimony, arsenic,
bismuth, copper, lead, and other impurities are not penalized. Consoli-
dated lining and Smelting Company is prepared to treat tin concentrate
at its new smelter at Kimberley to the limit of its relatively small
capacity.

The only other tin smelter on the North American Continent is
the nsw smelter at Texas City, Texas. This Government-sponsored smelter
was built by Tin Processing Corporation of New York and has a capacity
of 50,000 tons of concentrate a year. It is expected to be ready for
operation in April, 1942, TFollowing its entry into the war, the United
States took over all the supplies of the metal in that country and
specific allocation of tin was taken over by the Director of Priorities.
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Tin is used chiefly in the manufacture of tin plate, mainly
for use in the meking of tin cans and of containers of all kinds., It
is a necessary ingredient of solder and is a component part of most
babbit and other anti-fricition metals, without which manufacturing and
transportation would be impossible. Smaller quantities are used in
foil, which in turn is used for wrapping food, tobacco, etc.; in terne-
plate; pipe and tubing; type metal; bronze; galvanizing; and in bar tin.

The prices of tin in New York in 1941 averaged 52.008 cents
a pound. The price was fixed in August at 52 cents a pound and re-
mained at that level to the end of the year.

ISSUED EY THE BURTAU OF MINTS,
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TITANIUM IN 1941

Ores Mined and Producing Localities:

All known occurrences of titanium in Canada of any pos-
sible economic interest are in the provinces of Quebec and Ontario.

Ilmenite or titanic iron (FeT10z) in commercial quantities
and carrying from 18 to 25 per cent of titanium is found at St.
Urbain in Charlesvoilix county, and at Ivry in Terrebonne county,
Quebec, Rutile (Ti0g), which usually contalns 54 to 59 per cent
titanium, is found mixed with the i1lmenite in parts of one of the
St. Urbaln occurrences and in sufficient quantities to make it of
possible importance for the rutile alone, this belng the only known
workable deposit of rutile in Canada. Titaniferous magnetite depo-
sits (magnetite carrying 3 to 15 per cent titanium) occur on the
Saguenay river, near Lake St. John, and at Bay of Seven Islands,
both in Quebec, and on the shores of Seine Bay and Bad Vermillion
Lake in western Ontario.

A few thousand tons of ilmenite 1s shipped annually from
the St. Urbain deposits, part of it to Niagars Palls, New York, pre-
sumbhbly for use in the manufacture of ferro-titanium, and part of it
‘to plants of the General Electric Company in the United States. No
shipments from the Ivry deposits have been reported for several years.

During 1941 the situation remained unchanged with respect
to the establishment, by Canadian Titanium Pigments Ltd., (630
Dorchester St., W., Montreal), of a plant in Canada for manufactur-
ing titanium pigments. The necessary supply of finished pigments
is all imported. While the Canadian market has continued to consume
increasing quantities of titanium pigments, the difficulty of con-
atructing a plant in wartime and the scarcity of essentlal raw
materials have necegsitated the postponement of any lmmediate deve-
lopment of a local industry.

Production and Trade:

Canadian production and trade figures are not avallable
for publication owlng to the war.

The world production of titanium ore is estimated at about
260,000 tons of ilmenite, which would yileld 115,000 tons of titanium
plgment, and 3,000 tons of rutile. India 1s the principal producer
of 1lmenite, the other producers belng Norway, Malaya, Portugal, and
Canada. Brazil is the principal producer of rutile, and Norway is
second in importance. :

Market and Prices:

Commercial uses for titanium in recent years have con-
tinued to increase independently of the trend of general business.
Ilmenite contlnues to be used chiefly in the manufacture of white
plgment, and it is used to a smaller extent for meking ferro-alloys.
In metallurgy, titanium 1s not only an effective dloxidizer and
cleansing agent, but also an alloying element. By addition of tita-
nium, chrome-nickel steels are made more resistant to corrosion and
chrome-molybdenum steels beccme easgsier to weld. In aluminium and
sundry non-ferrous alloys, titanium refines the grain and otherwise
contributes to better structure. A varlety of carbon-titanium
alloys are now avallable. Titanium %peated rails are sald to be
superior to those treated with silig¢on. In other industries



titanium compounds have many different uses. Rutile 1s used chiefly
in welding-rod coatings and in the ceramic industry.

The shippling situatlion curtailed supplles of ilmenite from
India, but the situation in the United Stahkes will be somewhat re-~
lieved in 1942 Dby increased domestic production. Heavy Army and
Navy demands for titenium paints and increased consumption of weld-
rod coatings compelled many palnt manufacturers to return to the
use of white lead.

The New York quotation for ilmenite of $18 to $20 per
gross ton of 50 to 60 per cent TiOg, f.0.b. Atlantic seaboard was
roplaced in February, 1941 with $28 to $30 for straight 60 per cent
moaterial. The price for rutile 94 per cent TiOp remalned at 8 to
10 ccnts por pound of concentrate but the 88 to 90 per cent grades
advanced # $10 in April, 1941 to $95 a ton of concentrate., The
price of ferrocarbontitanium f.o0.b. plant remained at $142.50 a ton,
and metallic titanium at $5 to $5.50 a pound throughout 1941.

ISSUED BY THE BUREAU OF MINES,
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TUNGSTEN IN 1941

Ores Mined and Producing Localities:

Wolframite, (Fe Mn)WO4, is the principal ore of tungsten,
the next in importance being scheelite (CaW0,) a calcium tungstate.
The former is a dark brown to black heavy mineral, which contains
76.4 per cent WOz (tungstic oxide) when pure, and is not common in
Canada, Scheelife, the chief Canadian ore of tungsten, 1s a‘heavy,
usually buff, but sometimes white mineral with a dull lustre, which
contains 80.6 per cent WO; when pure. It is commonly associated
with quartz and frequentlg ogecurs in gold-bearing veins. It can be
detected readily (in the dark) by its brillient pale bluish-white
fluorescence under ultra-violet light and purple filter. These
lamps are at present made only in California, All duties into Cansada
on the lamps have been removed.

The production of concentrate is small, but shipments were
made during 1941 from properties in southeast Nova Scotia; the Val
d*'Or area, Quebec; the Porcupine area, Ontario; the Bridge River
region, south central British Columbia; and from Keno Hill in Yukon,

Prospective Producing Localities and Important Developments:

In Nova Scotia at the Indian Path mine, near Iunemburg,
Guysborough Gold Mines Limited ~— a subsidiary of Ventures lLimited ——
continued underground development and erected a pilot mill, in which
a few hundred tons of ore in the form of bulk samples was treated
to obtain rough concentrate, Scheelite-bearing zones were opened up
and a 100-ton mill is being erected with a view to production in
1942, Several deposits were prospected along the Waverly antiecline,
northeast of Halifax., These include the Hyland deposit near ILower
Sackville, being developed by J. V. Storer; the Goff property north-
east of Bedford, owned by R. B, Kirkpatrick; and the Reynolds property,
south of Middle Musquodoboit, Guysborough Gold Mines, Limited con-
tinued to develop the gold-tungsten property on both shores of Lake
Charlotte, %0 miles northeast of Halifax, The scheelite is too low
grade at present prices and operations were suspended during the
summer, Some ore could be produced, however, from this property.

The old properties of Scheelite Mines Limited near Moose River, owned
by B. Lawler of Shubenacadie, were examined, A mill erected on the
property in 1911 was operated intermittently until 1919, during which
period 24 tons of scheelite concentrate was produced. The workings
have caved and are full of water, but good ore is said to be still
exposed, Some ore could be obtained from the old dumps and also from
the o0ld mill tailing, which assays about 0.5 per cent W03, ‘

In New Brunswick, the Burnt Hill wolframite property in
York county was actively prospected by Consolidated Mining and Smeltimg
Company. It had been worked intermittently by Acadia Tungsten Mines,
Iimited between 1912 and 1918 and from ore treated in the mill, 14 tons
of concentrate was produced., Recent prospecting has revealed a large
number of quartz veins, many of which contain wolframite and some
molybdenite, A fair tonnage of tungsten is available from three or
four of the best veins, but no profit could be made on the production
at present prices, It is expected that arrangements will be made to
agsure production in 1942, .

Scheelite occurs in many of the gold mines of Quebec and
Ontario. Mill samples from all mines equipped with concentrators were
recently exemined and a detailed investigation was then made, using
the ultra~violet lamp, at those mines previously known to contain
scheelite or at which it had been discovered in the samples., This
work, which is still in progress, was done by officers of the Bureau
of Mines, Ottawa, and the Quebec Bureau of Mines in co-operation with
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mine owners. No large tonnage is expected from any mine, dbut the
total tonnage will contribute appreciably towards domestic requircmens.
The largest emount of scheeclite yot found is at the Hollinger gold
mine, Porcupine area, where a small treatment plant was completed
carly in 1942, Several other gold mines in this area will probably
ship their hand-picked scheelite to the Hollinger nmill.,

In Ontario, the gold properties in the West Porcupine, Red
Lake, and Long Lac arcas arc the prineipal active or potential
sources of scheelite,

In Quebec, the most promising region is north of Rouyn and
eastwards to Val d'Or, Abitibi county. Scheelite occurs in quartz
veins and in some of the undergroundé workings on the property of
Manley Gold Mines, Iimited in La Reine township. A little prospecting
was done on the occurrcnce at Kayrand (formerly Nortrac) property
northwest of Amos, and also on the claims of the Petosa Syndicate in
Gaboury township, east of Ville Marie on Lake Tiuiskaming.

In British Columbia, Consolidated Mining end Smelting
Company of Canada early in 1942 completed a small mill on the Red
Rose property near Hazelton on the Skeena river. Some good grade
scheelite ore was disclosed and shipments are expected throughout
1942, This company also took over the Phillips claim, now known as
the Tungsten Queen, north of Minto city, ir the Bridge River ares,
from which, during the past two years Mr, Phillips has shipped high
grade massive white scheelite to Ottawa for treatment. No work was
done on the property of Columbia Tungstens, Limited on Hardscrabble
creek in the Cariboo district, but the remainder of the concentrate
made in its mill during 1940 was shipped in 1941, Some ore was
treated in the underground mill of the Regal Silver mine, now
operated by Consolidated Tungsten-Tin Mines, ILimited, at Albert
Canyon northeast of Revelstoke. The company intemds to treat the
rough concentrate produced in the small underground mill in the
finishing plant being erected alongside the C.P.R. track, 7 miles
from the mine, The ore is a complex mixture of scheelite, stannite,
and several metallic sulphides, The mill of Consolidated Nicola
Goldfields, Limited in the south central part of the province is
being equipped to treat the scheelite which occurs in small amounts
in the mine, :

The discovery of scheelite in the Bralorne gold mine, Bridge
River area, is of interest and 1ts recovery is under investigatione.
Prospecting was done on scheelite occurrences near Salmo, Nelson
mining division; south of Barkerville; east of Hansard, on the Fraser
river; and in several other localities. The Provincial Department of
Mines, Victoria, is making & thorough investigation of the occurrences
df tungsten in British Columbia.

In the Northwest Territories, Slave Lake Gold Mines Limited,
with a property on Outpost Island in Great Slave Lake, shipped some
rough concentrate containing ferberite, wolframite, tin, and gold
for testing, upon the results of which will depend whether or not a
plant will be built, About 50 miles to the north, in the Gilmour
lake area, investigation by the Geological Survey, Ottawa, has revealed
many quartz veins carrying scheclite; as yet, however, the amount
found is small, Several of the gold mining compenies are prospecting
the area and a mill will be erected if a sufficient tonnage of ore
is disclosed,

In Yukon, the placer holdings of Canadian Tungstens ILimited
‘'on Canadian Creek, southwest of Selkirk, were acquired by Canbras
Exploration Company, a subsidiary of Bralorne Mines, Iimitecd, and



dredging will be undertaken during 1942. The tungsten occurs mainly
ag wolframite and ferberite with a little scheelite. Several placer
deposits containimng both wolframite and scheclite on Dublin Gulch

and Haggart creek, near Keno, north of Mayo, are being worked by Ergd
Taylor and by others. Small shipments of the gold clean-up containing
a high percentage of the tungsten minerals were made in 1941, Reeent
tests indicate that these minerals can bo separated from each other

by sereening over 14 mesh. The wolframite is nearly all coarse and
most of the scheelite passes through the screecn,

Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war,

World production of tungsten ore and concentrate in 1939
(figures for 1940 and 1941 not available) on a basis of 60 por cent
W0z, was about 34,000 tons, the principal produeing countries being,
Burma, China, United States, Bolivia, Portugal, Korea, and Japanese
controlled ereas in south China,

China had dominated the tungsten industry for more than
20 years prior to 1939, exports being as high as 18,000 tons annually.
The Chinese tungsten (wolframite) deposits are the largest in the
world, and the principal deposits are still in unoccupied China,
Estimated production in 1940 in this area, which is under Chinese
Government control, was about 8,800 metric tons, and that of the
whole of China was sbout 11,600 tons. Estimated reserves in Chinese
controlled areas are said to be 700,000 tons, whereas those in
Japanese areas are small, It is said, however, that under a recent
3ino-3oviet barter agreement, 400 tons is being shipped monthly to
Russia. A $25,000,000 loan granted early in 1940 to Chine' by the
United States is being repald by the sales of wolframite to that
country, but owing to enemy occupation of the ports and disruption
of transportation, the amount at present reaching the United States is
small,

Burma for the past two years has been the world's largest
producer, Exports were controlled by the British Ministry of Supply
~and all shipments went to England, Exports in 1940 were 12,000 tons
of wolframite and mixed tin-wolframite concentrates, and exports in
the first six months of 1941 were 5,100 tons, The principal mines -
are at Tavoy in the south Burma peninsula and in south Kareni state,
about 170 miles northeast of Rangoon. These mines are now in Japanese
hands,

The deposits of wolframite in Portugal are scattered,
Germany was said to be paying as much as $20,000 or more a ton for
high grade Portugusse ore in the fall of 1941, Spain produced 250
tons in the first half of the year.

The United States is the third largest producer of wolframite
its output in 1940 being 5,319 tons and the estimated production in
1941 being about 6,500 short tons of 60 per cent WOz, Shipments from
the high grade deposit at Yellow Pine, Idaho, discoéered by the
engineers and geologists of the U.,S, Bureau of Mines and Geological -
Survey, were started in August, 1941. Many new mills were completed,
including the 1%00-ton concentrating and chemical plant of Union
Carbide Company at Bishop, California, which is taking custom ores
and low grade concentrate. Nevada-Massachusetts Company's plant at
Mill City, Nevada, is increasing its production. It was the largest
single source of supply.in the United States in 1940. New plants for
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treating tailings as well as new chemical treatment plants were com-
pleted in the Unit ed States early in 1941. Prospecting was active
throughout the year.

General imports of ore and concentrate into the United
States in 1940 were 9,240 short tons, nearly half of it from China,
whereas in the first nine months of 1941, imports were 11,349 tons
(60 per cent WOz), China and Bolivia being the chief sources of supply.
Consumption in f942 is expected to be over 20,000 tons., To conserve
tungsten, a General Preference Order issued in November, 1941 pro-
vided that 75 per cent of all orders for high speed tool steel should
be for molybdermum and not more than 25 per eent for tungsten. Along
with the present output, the tungsten that will be obtained from the
large production from new plants, from expected imports from South
America of about 6,000 tons of ore annually, from the salvaging of
all tungsten stecl scrap and grindings, and by the substitution of
rnolybdenum for tungsten, will likely be suffiecient to meet most of
the United States requirements,

In Bolivia there was considerable activity on a number of
small properties, as a result of a contract made by the United States
Metal Rescrve Company to buy the entire Bolivian output for three
years at $21,00 a short unit (20 pounds). A similar contract was
made with Argentina for 3,000 tons of concentrate annually,
Argentina's tungsten comes from scheclite in calcareous schists
and wolframite in pegmatite drkes, both in the Andes. ZExports from
Peru, mainly wolframite, in 1941 were 240 tons (147 tons of W03). In
Cuba, production by Pan-American Steel and Alloy Compeny of Montreal,
was suspended, but is expected to be resumed early in 1942. The deposit
is on the west coast of the Isle of Pines.

Uses:

As an alloying metal in steel, tungsten is used essentially
to impart hardness and toughness, which are maintained even when the
steel is heated to a high temperature, Almost 85 per cent of the
Uni ted States consumption of tungsten is used for the production of
high speed steels for cutting tools, in which the tungsten content is
15 to 20 per cent, though recently this amount was reduced considerably
by substitution. Alloy steels containing tungsten are being used more
extensively in making armour plates, armour-piercing projectiles, and
other military equipment, Minor amounts of tungsten are used in
steels for dies, valves, and permanent magnets., 3tellite, the best
known non~ferrous alloy, conteins 10 to 15 per cent tungsten with
higher percentages of chromium and cobalt, and accounts for about two
per cent of the tungsten consumed. Tungsten carbide is widely used
as an extra hard cutting tool, and for projectiles and bullet inserts,
Pure tungsten is used in lamp filaments (about 1,5 per cent of the
total tungsten consumption), in radio tubes, contact points, ete,
Small emounts of tungsten in the form of sodium tungstate and tungstic
oxide are used in the preparation of chemicals and as salts in the
pigment and tenning industries.

Recovery and Treatment:

In the concentrators of Canadian gold mines in which
scheelite occurs, a portion of the picking belt can be darkened and
an ultrae-violet lamp set up, The lumps of ore containing the
fluorescent scheelite can then be sorted and stock-piled. In some
mines the lamp is used underground for collecting scoheelite from the
biokenlore, Some zones high in scheelite are mined directly for the
mineral, -
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Because of their high specific gravity, tungsten minerals,
when present, are found in the clean-up of placer gold operations.
Small lode operators can make rough concentrate by crushing and
sluicing. Tungsten mincrals can be recadily concentratcd by gravity
methods, provided the ores are relatively high gradec and free from
metallic sulphides; otherwisc, combined gravity and flotation methods
should be employed. Most of the Canadian output for the past two’
years consisted of hand-picked ore shipped to the Bureau of Mines,
Ottawa for treatment in the Ore Dressing plant, in which concentrate
of 70 per cent W03, or better, was made and shipped to Atlas Steel
Company, Velland, “Ontarioc.

In the United States, material as low as 0.2 per cent WO3
is being concentrated successfully, though the average is 0.5 per
cent. PFlotation methods are employed to produce a low grade concen-
trate, vhich is chemically treated to produce pure artificial calcium
tungstate, Rough flotation concentrate, which averages 10 per cent
WOz, is being treated in this manner. Arrengements can be made to
sh%p, on a custom basis, Canadian low grade concentrate to the Union
Carbide plant at Bishop, Celifornia, or materiel from Rastern Cansda
to a gsubsidiary plant at Fiagara Falls, New York. Thc charge for
chemical treatment is about $2,50 a unit (20 pounds) of contained WO3,
the rate per unit decreasing as the gradce increasces., The degrce of
concontration that Canadian ores must undergo depends on freight
ratcs from the mine to the plent at Bishop or Niagara Palls, The
grade of concentrate that can be profitably shipped and chemically
trcatcd is probably not less than 10 per cent W03z, and from distant
points, such as the Northwest Territories, or Yukon, it may have to
be at least 15 vper ccent. At most mills in the Unitced States, shinping
tungsten concentrate to the custom plant, the flotation concentrate
is tabled to extract about 50 per coent of the contained tungsten as
a high grade saleable product. Only table~tailings arc shippcd, the
resultant rccecovery being over 90 »ner cent of the total tungsten. The
streaking of mill tailings by passing over blankcots and periodically
removing the concentrate to produce @ low grade scheclite concentrate
that can be floated, is being' investigated by a Cansdian gold mining
company. Unless there is a conveniont mill to treat tungsten, hand-
Picked or cobbed ore from Canadian minces should be shipped to the
Burcau of Mines at Ottawa for treatmont. Information on proposed
custom exports may tc obtained from J. R. Van FPleet, U. S. Vanadium
Corporation, 30 Bast 42nd Street, New York City.

Specifications:

Tungsten ores are concentrated to 60 per cent ox higher of
tungsten trioxide (W0;). Por adding to steel, it is generally con~
verted into ferro~tungsten, but sometimes into tungsten oxide, caleium
tungstate, or tungsten powder., At the plant at Welland, Ontario, only
scheelite is used at present and the high grade concentrate of not
less than 70 per cent WOz is added directly to the steel bath., This
is possible because of the comparative ease with which the caleium
forms a slag.

United States specifications for scheelite are:- WOz -~ 60 per
cent minimum, the maxime percentage of the following harmful {mpurities
being; copper and phosphorus each 0.05; arsenic, antimony and tin
each 0,10; bismuth, 0,25; molybdenum, 0,403 sulphur, 0.75; and
menganese, 1,00, For wolframite (or ferberite), 1.50 tin is allowed
and a 1little more arsenic and bismuth., The ores may be in lumps,
fines, or a mixture of both.



Prices:

The United States price of imported 60 per cent WO, ore at
the olose of 1941 was $24 per short unit (20 pounds) of contéined WOz,
duty paid in car lots, c.i.fs, United States ports. Domestic; $26.00,
delivered. The duty into the United States is §7.93 a short unit of
contained WOz. The United States price of 75 to 80 per cent ferro-
tungsten is @1,90 to $2,00 per pound of contained tungsten metal.

The price of tungsten metal of 99 per cent purity is $2,50 a pound;
of 99.5 per eent purity, $3.,25 a pound; and of 99,9 per cent purity,
$6.,00 a pound.

The price in Canada of scheelite concentrate containing 70
per cent WO, (within specifications) is $20.00 a short unit of Wo3,
delivered a% Welland, Ontario.

sten is one of the most important of the war metals,
but its production in Canada is insignificant in relation to the
steadily inereasing amounts required in the manufacture of war pro-
ducts in the Dominion, This, together with the shipping hazards from
Asia, the principal source of supply, give particular emphasis to the
need for augmenting domestic production. Meny gold deposits besides
those already mentioned probably contain some scheelite and if so it
can be readily detected by means of the ultra-violet lamp,

ISSUED BY THE BUREAU OF MINES,
DEPART™MENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



ZINC IN 1941

Ores Mined and Producing Localities:

Close to 75 per cent of the zinc produced in Canada
oomes from Consolidated Mining and Smelting Company's Sullivan
silver-lead-zinc mine near Ximberley, British Columbia. The
remainder is from Hudson Bay Mining and Smelting Company's copper-
zinc deposits at Flin Plon, vhich straddle the boundary line
between Manitoba and Saskatchewan; the Sherritt-Gordon copper=—zinc
mine in northern Manitoba; several small lead-zinc properties in
West Kootenay district, British Columbia; the Lake Geneva lead-zinc
property, Sudbury district; and the Normetal and Waite-Amulet
copper-zinc mines in northwestern Quebec,

In British Columbia, the Sulliven mine and concentrator
at Kimberley were operated at capacity. The capacity of the
Company's zinc plamt at Trail has been increased in recent years
end in 1941 the plant was operating to capacity. Base Metals
Mining Corporation's lead--zinc mine and concentrator near Field,
re-opened late in 1939, has been in production since January, 1940,

Western Exploration Oompany at Silverton, was retreating
the 0ld tailings accumulated during previous operations, meinly for
the purpose of recovering the zinc., The Company's Mammoth mine was
also in production, The Lucky 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 mine and concentrator
were prepared for production early in 1941, and exports of concen=-
trates started in September., Several small lead-zinc properties,
mainly in the Ainsworth~Slocan district were shipping crude ore to
the Trail smelter.

The Reeves McDonald zinec~lecad mine in the Pend d'Oreille
river was being prepared for production early in 1942,

In Manitoba, the rate of output at the Flin Flon mine of
Hudson Bay Mining and Smelting Company was appreciably higher than
in 1940. The new south main shaft was completed to the 3,000~foot
level, and ore pockets and an underground crusher were built below
the 2,750=foot level, Alterations and additions were made to the:
concentrator and zine plant. The zinc plant operated at capacity,
treating a slightly greater tonnage of zinc concentrate and producing
more slab zine than in 1940. The Sherritt-Gordon copper=-zinc mine
and concentrator, about 50 miles northeast of Flin Flon, were operated-
at capacity throughout the year, A 3%00-ton unit wes added to the mill,
for the recovery of zinc concentrate,

“In Ontario, the Lake Geneva Mining Company, resumed
operations during the year, and started milling operations in
August, producing zinc and lead concentrates for the export market,
The copper—zinc~lead property of Sudbury Basin Mines, Limited, in
the Sudbury basin, remained idlec.

In Quebec, Normetal Mining Corporation, Normetal, Quebsc
shipped both copper and zinc concentrates steadily all year. No. 3
Shaft was completed to 2,000 feet and four new levels were established
at 150~foot intervals below the 1,400-foot level, Development results
were very satisfactory, the bottom level being the best in the mine,

In view of the representations madec to the directors
respecting the increasing need for copper and zine for war purposes,
a mill addition of 150 tons daily, was authorized, This new con-
:ﬁruction and installation was practically completed by the end of

e year.



The old Calumet mine, on Calumet Island, was being
prepared late in 1941 for active exploration and development in
1942,

Golden Menitou Mines, Ltd., took over in 1941 part of
the holdings near Val D'Or of Quebec-Menitou Mines Limited, and
has started the erection of a 600-ton mill for the production of
zinc and copper concentrates.

In Nova Scotia, the Stirling copper-lead~zine property
in Cape Breton has been ldle since late in 1937,

Production and Trade:

Canadian production and trade figures are mot available
for publication owing to the war.

The world production of zine in 1939 (1940 and 1941 not -
available), as reported by the American Bureau of Metal Statistios
was 1,849,700 short tons, compared with 1,752,300 short tons in 1938.
The principal producing countries, according to the origin of ore,
are: United States, Canada, Australia, Germeny, Poland, Mexico,

-and Russia.

Canada holds fourth position as a producer of slab zine,
being headed by the United States, Belgium, end Germany, The last
two countries, in addition to domestic ore, treat large quantities
of imported ore,

Merket end Prices:

World consumption in 1938 (1939 - 1941 not available) ’
as given by the American Bureau of Metal Statistics, was 1,641,800
short tons, compared with 1,802,700 short toms in 1937.

Actually the uses of zinc under present war conditions

are no different from those in peace time, but the increased demand
on each of the many uses having a part in the military program
pyramids the load for the zinc industry. In peacetime the galvani-
zing industry uses most of the primary and secondary output of zinc.
Large quantities of the metal are used also in the brass and castings
industry; as paint pigments; in radio and flashlight batteries; and
in the making of zinc oxides. :

The average price of zinc for 1941 in Canadian funds based
on Iondon quotations, was 3.411 cents per pound, compared with 3,069
gents in 1939, The St. Louis price was 7,474 cents, compared with
6.335 cents in 1940, ' ;

ISSUED BY THZ BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



ARSENIOUS OXIDE IN 1941.

SOURCE OF SUPPLY:

The world output of arsenic 1s practically all obtained
as & by-product from the treatment of gold, silver, copper, lead,
zinc, cobalt, tungsten, and tin ores. 1In Canada, arsenic is ob-
tained 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 Beattle and O!'Brien mines in Quebec and
the TLittle Long Lac mine in Ontario. At these three properties
baghouses to extract arsenic from the fumes of roasting plants used
in the recovery of gold from arsenical concentrate have been 1n-
stalled. The Bralorne and Hedley and other mines in British Colum-
bilae export arsenical gold concentrates to the United States, but no
payment is made for the arsenic.

Deposits containing arsenopyrite in association with gold
occur in various parts of Canada, and some of these deposits in
Ontarlo, Quebec, and Nova S3cotia, are belng operated for the recov-
ery of %old. If the arsenic could be recovered at a profit such
properties could supply considerable amounts of concentrate suitable
for the production of the mineral.

All the refined white arsenic (Asg0g) and arsenical in-
secticides made in Canada are produced by Deloro Smelting and Re-
fining Compeny, Limited, Deloro, Ontario, which obteins its raw
material from the silver-cobalt-arsenic mlnes of northern Ontario.

PRODUCTION AND TRADE:

: Canadlan production and trade figures are not avallable
for publication owing to the war,

The world production in 1940 (1941 not available) is es-
timated by the U. S. Bureau of Mines at 65,000 metric tons compared
with 58,000 metric tons in 1939. Accurate production data are not
avallabkbe as some countries fail to record arsenic shatlstics and
others give only sales or exports.

MARKET AND PRICES:

Arsenic 1s used chiefly in insecticides, weed killers,
sheep and cattle dlp, wood preservatives, and in the manufacture of
glass, minor uses being in pigments, tannery supplies, and pharma-
ceutlical preparations. Experiments are belng made to determine
whether arsenic salts can be used to replace creosoting in the pre-
servation of wood. The use of arsenic to manufacture chemical war-
fare materials has notably increased its consumption.

Although the world consumption of whilte arsenic has
varied greatly during the past ten years, the quoted price remains
at 3% cents a pound. As most of it 1s a by-product of metal re-
covery, through necessity rather than choice, and as the potential
supply is far in excess of any probable demand, there seems to be
little likellhood of any sustained inerease in price.

The nominal price of arsenious oxide in New York remained
at 3% cents a pound in the first half of 1941 and at about 32 cents
during the last half of the year.

ISSUED BY THE BUREAU CF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



ASBESTCS IN 1941

Ores Mined and Produecing lLocalitics:

Asbestos 6f commoerce consists mostly of tho three varioc- -
ties known as chrysotile, amosite, and crocidolite or blue asbestos,
with chrysotilc being by far the most important and widely used.
Threc other varicetics that have only a very limited field of useful-
ness are fibrous actinolite, fibrous tremolite, and anthophyllite.

The asbestos produced in Canada is all of tho chrysotile
variety and comes entirely from areas of serpentinlized rock in the
Eastern Townships, Quebec, where tho producing centres arc Thetford
Mines, Black Lake, East Broughton, Vimy Ridge, Asbestos, and St. Remi
de Tingwick. The Canadian deposits are the largest known in the
world. Production has been continuous from the Thetford arca since
1878 and r¢serves of asbestos~bearing rock are enormous. Core-
drilling to depths greater than 1,700 feect has revealed the presence
of fibre comparable in quantity and quality with that in tho prosont
workings.  Most of the output consists of vein fibre obtained from
veins 4 to % inch in width, though veins exceeding 5 inches in width
do ocour., The fibres run crosswise of the veina and thus the width
of the vein dotermines the length of fipre. Slip fibre, ocourring in
fault plances, is obtained largely in the East Broughton arca. The
average yield of fibre from the Quebec deposits is 5 per cent of the
rock mined and 7.0 per cent of the rock milled.

i In 1941 thére were siX producing companies. Asbestos
Corporation, Limited worked two propertices at Thetford Mines and
one each at Black Lake and Vimy Ridge. Johnson's Company opcrated’
at Thetford Mines and at Block Leke. Bell Asbestos Mines, Limited,
oporated at Thetford Mines; Quebec Asbestos Corporation, Limited, at
Bast Broughton; Canadian Johns-Manville Company, Limited, at Asbestos;
and Nicolet Asbestos Mines, Limited, at St. Remi de Tingwick.

The asbestos-bearing rock is mined both in open pits and
underground. The method of blotk-caving instituted at the King mine
of Asbestos Corporation in 1934, has resulted in a remarkable reduo-
tion in cost of mining and impruvement in grade of mill feed. This
development, coming at a time when many of the open pits had been
worked almost to the economic depth and operators were faced with
rising costs and with the prospect of being uncble to recoyzer much
valuable rock in the walls of the pits, 1s of the utmost importance
to the industry.

Small deposits of chrysotile asbestos are known in other
parts of Quéebec and also in Ontario and British Columbia, Several
have been worked from time to time, In 1941 trial shipments of ¥
chrysotile were made by Conadion Refractories Limited, from its prow
perty at Kilmar, Quebec. This asbestos has a very low content of -
iron and is entirely free from magnetite, and should be suitable for
use in making insulation for electrical machinery.

No amosite or crocidolite has yet been found in Canada but
there are numerous deposits of fibrous tremolite, fibrous asbestosd
and anthophyllite, which varicties are commercially termed amphibole
asbestos, Tho fibres of thess varieties are harsher and weaker than
those of chrysotile and are in 1little present demand, None of these
deposits is being worked, although formerly fibrous actinolite was
quarried near the village of Actinolite, Hastings county, Ontario,
for use in the making of roofing materials. Asbestos deposits re-
ported as having been found in recent years in Manitoba and in
northern end western Ontario are of the amphibole varieties. The
amphibole fibres are too harsh and brittle to boe spun but they have
a higher resistance to acids than has chrysotile and it is possible
that meterial from some of the deposits may be suitable for use in
acid gilters and for othoer purposes where lbong harsh fibres are re-
quired. :
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Production and Trade:

Canadien production and trade figurcs are not available
for publication owing to the war.

Little data on world production in 1941 are available,
but it is known that Cansda maintained hor position as the principal
asbestos~producing country. Other countrices producing relatively
large quantitics of asbestos are Russia, Rhodesia, Union of South’
Africa, Swazilond, tho United States, and Cyprus. A ncw deposit of
blue asbestos {crocidolite) is being developed in Australia and
small shipments of cn oxcellent grade 6f chrysotile hove beon made
from India, It is reported that .o deposit of chrysotile in-
Venezuela is being developed. " The world's largest market for as-
béstos is in the United States, and Canada's proximity to this market”
confors very real advanteges on the asbestos industry in this country,
Another development favouring tho Canadian industry is the increasing
doemand for short grades of fibre for uso in newly developed asbestos-
coment products, and in moulded plastic articles,

Most of the Conadian production of asbestos is exported in
the unmanufactured state, i.,e., either in the crude condition (long=
fibrod material only), in a partly opened state, or completoly
flufifed out and ready for manufacture. The great bulk of oxports
gocs to the United States but substantial quantitics are also oXx~
portoed to the United Kingdom and Australia. Since September 20, -
1939, the Dominion Govermment has controlled the export of asbestos.

Market end Prices:

Asbestos finds uso for a great variety of purposes but the
princlipal asbestos produects are, broke linings, cluteh faeings,
peckings, cloth, insulation, mill~board, siding, shingles, roofing,
tilo, and pipes.

"Prices throughout 1941 remcined the same as in 1940, and
were as follows: No. 1 crude, $700 to $750 per ton; No. 2 crude;
glso to $350; spinning fibre, $110 to $200; shingle fibre, $57 to

78; paper fibre, $40 to $45; cement stock, $21 to $25; floats, $18
to $20; shorts, $12 to $16.50 per ton. -

I3SUED BY THE BUREAU OF MINES,
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BARITE IN 1941

Ores Mined and Producing Localities:

Barite is fairly widely distributed in Canada, the most
important occurrences being in Nova Scotia, Ontario, and British
Columbia. Most of the total recorded output about 50,000 tons since
1885 has come from Nova Scotia. Small tonnages have also been reported
at intervals from Ontario and Quebec. Prior to 1941, the last important
production was in 1917, when 3,500 tons was produced, all of it from
mines in the Lake Ainslie district, Nova Scotia.

Importeadt Developments:

The chief development in 1941 was the bringing into prcduction
of a large deposit of barite discovered in 1940 near Walton, Hants
county, Nova Scotia. The discovery uas made in the course of prospect-
ing operations by Springer-Sturgeon Gold Mines Limited, 67 Yonge Street,
Toronto, whicih cowpaony, oa the basis of extensive diamond drilling,
estimated 1,250,000 tons of ore reserves to a depth of 200 feet.
Development of the deposit was started through a subsidiasry, Canadian
Industrial Minerals Limited, and a 150~ton grinding plant was ezected
on tidewater, 2% miles distant. The mill came into operation in June,
1941, and has been turning out & 325-mesh product designed primarily
for use in oil-drilling, and for which a ready market exists in
Trinidad and South A.csrica. Shipments to the end of 1941 totalled
7,940 long tomns, or almost double the Canadian production in 1908, the
previous peak year, Most of the output was shipped to Trinidad.

The Walton barite is mostly off=-colour material, much of it
of a strong reddish shade, but a large tonnage appears to be exception-
ally high in barium sulphate, with a specific gravity of 4.25 or higher.
Such materiel, is not acceptable for the general ground barite trade,
but meets oil-drilling requirements. The company is investigating
possible methods of bleaching its product, and also outlets for the
crude ore in the lithopone and barium chemicals trades. ZEstimates by
the Canadian Geological Survey, based on a study of the deposit and c~°
drill cores, show about 400,000 iport tons of high-grade ore, 300,uuc
tons of "border-line® ore, and 4% million cubic feet of low-grade
material that would probably need beneficiation to be marketable.

Based on these estimates, the Walton deposit is one of the largest
known occurrences of barite.

In Quebec, a few tons of low-grade ore were shipped to
Montreal for grinding from a property near Quyon, and from another near
BU.Q =< inbham .

In British Columbia, development was undertaken by R. A. Thrall,
of Summit Lime Works, Lethbridge, Alberta, on a deposit near Parson,
25 miles south of Golden, and 230 tons of barite was shipped, most of it
to the plant of Pulverized Products Limited, at Montreal, for grinding.
A few tons of ground material was shipped to the Turner Valley oil field
for use in drilling, and to the glass plant of Dominion Glass Company,
at Redcliff, Alherta. The British Columbia Government aided in the
building of a road to the property, which is reported capable of shipping
up to 100 tons of crude ore a week. Price is quoted at $7 per ton f.o.b.
mine, with $11 per ton freight cost to Montreal. Colour and grade are
stated to be good, with an average content of 96 to 98 per cent barium
sulphate.

Mr. M. Gorrie, Flagstone, British Columbia, owner of a small
baritce deposit 30 miles south of Elko, on the Crow's Nest branch of the
Canadian Pacific railway, rceported in January, 1942 that he had about
90 tons of ore at the nine ready for shipment. The barite is unusnally
white and pure, but the deposit is remote from rail and rather difficult
of accass,



Production and Trade:

: Total production of barite in 1941 was 6,661 tons, valued at
$73,168, compared with 330 tons, valued at $4,739 in 1940.

In 1938, the latest year for which fairly complete statistics
are available, world production of barite was 960,700 tons. Germany
has long been the leading producer, and supplied 50 per cent of the
world total in 1938, followed by the United States, with about 30 per
cent, The remainder has been obtained chiefly from the United Kingdom,
Italy, Greece, France, and India. Operations recently undertaken in
Cuba are expected to make that country of increasing importance as a
producer, the Cuban output in 1940 being 16,000 tons.

Exports of barite in 1941, were not separately recorded.
Tue material went mainly to Trinidad.

Imports of ground barite were 3,431 tons, valued at $81,620,
compared with 2,622 tons valued at $64,922 in 1940, obtained chiefly
from the United States.

Market and Prices:

Ground barite is used in industry mainly as an inert filler
or loader in rubber, paper, oilcloth, textiles, leather, and plastics.
In paints, it has long served as a pigment and as an extender. A more
recent important use is as a weighting material in oil-drilling muds,
to overcome gas pressures. Coarse, granular barite is finding in-
creasing use as a batch ingredient for moulded flint glass. Large
quantities of barite are used in the lithopone and barium chemicals
trade., Barium metal finds only limited industrial uses: it is a very
active deoxidizer, and is used in the form of wire coatings as a
"getter" to remove traces of gas from radio, vacuum, and thermionic
tubes. It also serves as a high-temperature lubricating film or coat-
ing on steel balls used for the rotating anodes of highly-evacuated
small X-ray tubes, where o0il cannot be used. Lead-calcium-barium
alloys ("Frary" or "Ferry" metal) are used for bearings, and alloys
of barium ("Baral" or "Barmeg") with aluminium or magnesium, contain-
ing 25 to 50 per cent of barium, are now on the market. Nickel-barium
alloys, with 0.2 per cent barium, are highly corrosion-resistant to
hot gases and have been used in sparkplug electrodes.

Cenada has been using about 2,500 tons of powdered barite a
year, most of which, prior to the war, came from the United States
and Germany. This relatively small tonnage gave little encouragement
to the establishment of a domestic industry, particularly as the
material in mmany favourably-situated deposits either requires benefi-
ciation to meet trade specifications or is off-colour. Transportation
and high freight rates to consuming centres have been handicaps in the
case of certain other deposits carrying better grade material.
Recovery of barite from mill tailings of plants treating sulphide ores,
fluorspar, etc., is not economical.

Most of the domestic production of barite, which, until 1941
was small, has been custom-ground, chiefly by Pulverized Products
Limited, 4820 Fourth Avenue, Rosemount, Montresl. The demand for
ground barite was active in 1941, and is likely to be soon increased
by the substitution of barite for zinc oxide and lithopone, due to
recent priorities in the use of zinec.

Barite is a relatively low-priced commodity. Using the
American trade as an index, market quotations in December, 1941 were
as follows: crude ore, %6 to $8 per long ton, according to grade, f.o.b.
mines; prime white, ground, bleached and floated, %23 to $25, f.o.b.
Missouri. Canadian quotations were %7 to %10 per ton for good white
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crude, f.o.b. mines, depending on rail-haul; %40 to %44 for domestic
ground; and #350 for prime white imported sground.

Tariff:

Barite enters Canada free under the British preferential
tariff: imports from other oountr1e° pay 25 per cent ad valorem. The
United States imposes a duty of $4 per ton on crude barite and ¥7.,50
per ton on ground or otherwise manufactured material.

Witherite: ¢

Commercial deposits of witherite, the only other ore of
barium, are rare, and no occurrences of economic ¥alue are known in
Canada. Most of the world supply has come from Pngland, but war
demands have seriously restricted supplies for American use, and
additional sources are being sought on this continent. American imports
of witherite in 1940 were 3,500 tons. Interest in witherite (barium
carbonate) has been increasing, chiefly for use in the production of
barium nitrate, used in priming mixtures for incendiery bombs. It is
used in industry chiefly as an addition to heavy clay products and to
mortar, in which it combines with soluble sulphates and prevents the
formation of the unsightly white efflorescence known as "scumming".

It is used also as a carburizing agent in the case-hardening of steel,
as a water softener, and in certain kinds of glass.

The Bureau of Mines at Ottawa, would be glad to receive
samples from Canadian sources, of mineral believed to be witherite,
together with details of the locality of the occurrence, extent of
deposit, etec.

United States quotatlonq for ground, 90 per cent grade
witherite in December, 1941 were $43 per ton: Canadian quotations
were %55 to ®70.

IoSUED BY THE BURZAU OF MINES,
DE.ARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



BENTONITT IN 1941

Ores Mined and Producing Localities:

Bentonite, meinly of the highly~colloidal, "swelling" variety,
is widely distributed over large areas of the Prairie Provinces, where
it occurs at several horizons in the Upper Cretaceous sediments. The
more important known denosits are exposed mainly in areas dissected by
drainage channels where they show as beds in the slopes bordering
valleys, and in the sides or on ton of small buttes in typical "bed-
land" topography. Thus, many of the chief exposures are found in the
Red Deer Valley section of Alberta; over a wide area in southern
Saskatchewan; and in the district around Morden, in southern Manitoba.
Oiie lower-lying bed occurs as a persistent varting in the No. 1 or main
coal seam mined at & nuumber of points in the Drumheller district,
Alberta, as well as near Cluny, farther east. Other exposures exist
in the Edmonton region, Alberta, and farther west, on McLeod river,
near Edson. In British Columbia, a deposit of unusual thickness occurs
in Tertiary beds near Merritt and at Princeton.

Several of the above occurrences have been mined on a small-
scale, but the total production to date is comparatively small. Most
of the output has been derived from the Drumheller area in the Red Deer
Valley, Alberta, and from the Morden arsa, in Manitoba.

Operations in the Drumheller field were commenced in 1937,
and most of the clay is used for oil-drilling in Turner Valley. Part
of the output is processed in a plant in Calgary operated by Calgary
Mud Company, 510 Lancaster Building, and part by Mineral Sales, Limited,
8th Avenue, West, Calgary, which in 1941 acquired the plant at Longview,
Alberta, formerly operated by Messrs. Bryden and Nelson. The material
processed in Calgary is marketed under the trade name "Altamud", and
that processed at Longview is offered as "Viscolite". Totel shipments
by Drumheller and district producers to the end of 1941 amounted to
about 4,500 tons, most of which was supplied by Gordon L. Kidd, of
Drumheller to Calgary Mud Company, which shipped 935 tons in 1941. The
remainder came from coal mines of Ac.na Coal Company, at Bast Coules,
and Wayne Coal Producers Association, at Wayne. The latter firm was
‘inactive in 1941 and the former reported sales of 382 tons, at a price
of $4.50 per ton f.o.b.

The bentonite deposits at Morden first attracted attention
about 1934, and occasional small shipments were made, mostly to the
foundry trade in Winnipeg. Pembina Mountain Clays, Limited, 915 Paris
Builainy, Winnipeg, incorporated in 1940, has since erected a small
drying and grinding plant in Winnipeg to supply foundry clay and the
company is engagcd also in the production of clay for the packing house
and oil refining industries. The %“entonite of the Morden area possesses
high bleaching power in its natural state, without activation. It is
nlanned to undertake activation in 1942 for the production of a clay
of the Super Filtrol type. Sales in 1941 totalled 593 tons, 196 tons
of which was foundry clay and 377 tons bleaching clay. Tests in the
Bureau of Mines laboratories at Ottawa on Morden bentonite have shown
that for foundry work the clay is equal, if not superior to the bentonite
imported for this purpose from Wyoming in the United States. These
results have been confirmed by similar tests made in England at Sheffield
University.

Production and Trade:

Production of bentonite in Canada in 1941 was 2,172 tons,
valued at $7,830, compared with 1,469 tons, valued at $4,488, in 1940.

No world figures of bentonite production are available. The
United States supplies most of the material and its exports include
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ground natural clay for foundry and other industrial uses and activated
clay for bleaching. American sales in 1940 reached a record of 251,000
short tons, valued at #%1,919,461. About one-half of the output came
from an area in adjoining sections of Wyoming and South Dekota, which
furnishes a highly colloidal clay used largely for foundry work, oil
drilling, water-sealing, etc.; other important producers are California,
Mississippi, Texas, and Utah.

Canada exports little or no bentonite. Substantial quantities
of activated clay of the Filtrol ty»e are imported from the United
States for bleaching in oil refineries and for packingwhouse products
and possibly also some ground natural bentonite for siuiilar use.
Considerable quantities of American ground bentonite for foundry use
and for other minor industrial purposes are also imported. Imports
of activated clay, for oil refining, in 1941, were valued at $321,028,
with no record of quantity.

Market and Prices:

About 38 per cent of the sales in the United States in 1940
was used for oil bleaching, mostly after acid activation; 18 per cent
in drilling muds; and 30 per cent in foundry work. A large part of the
clay used in the activated form is obtained from Mississippi.

Bentonite has a variety of minor industrial uses, most of
which call for the colloidal, or "swelling", type, which is employed as
an emulsifying agent in asphaltic and resinous compounds; in soceps and
detergents; in various cosmetic and pharmaceutical preparations; as a
suspending, spreading, and adhesive agent in horticultural sprays and
insecticides; as a plasticizing ingredient in ceramic bodies, slips,
and glazes, and in plasters; to improve the flow and workability of
concrete; in cement manufacture; and in the clarifying of wines,
vinegar, etc, Increasing amounts are being used for water sealing, to
stop seepage through or around dam abutments, reservoir walls, the
sides of irrigation ditches, and structural foundations, and as a
coagulant in clarifying the water used in paper mills and sewage Gisposal
plants, and to remove turbidity in domestic and industrial water supp-
lies. Research on the production of a mica substitute from bentonite
films was continued, but the product ("Alsifilm") is still in the
development stage. Some micron-size material is used in paper coatings.

Canada probably possesses ample reserves of bentonite of
foundry queaelity to supply domestic requirements, but freight rates to
the main consuming centres have proved an abstacle to development in
the face of low-priced Auerican claye.

Wyoming dried and granulated clay sold in 1941 for §7.50 per
ton, f.o.b. mines, in bulk, and air-floated 200-mesh material for
79.50 bagged, whereas similar material from Alberta has been quoted at
38, Selected, air-floated Wyoming clay was priced at $26 per ton
f.o.b. Chicago., Freight rates from Wyoming points to Montreal are
about $13.50 per ton. Imported activated (Filtrol-type) bentonite in
1941 cost $75 to $80 per ton, in carload lots, delivered eastern
Canadian points, while American natural bleaching clay.from Texas was
quoted at $25 per ton laid down.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RISOURCES,
OTTAWA, MARCH, 1942,



BERYL IN 1941

Ores Mined and Producing Localities:

Beryl, a silicate of aluminium and beryllium, at present the
only commercial source of beryllium, usually contains from 10 to 12 per
cent of beryllium oxide which corresponds to 4 to 4.5 per cent of
metallic beryllium. It occurrs in pegmatite dykes, mainly in the form
of disseminated crystals, and the beryl sold is a by-product from the
mining of these dykes for their feldspar, lithium minerals, or mica.
World output is relatively small and comes mostly from the United States
(South Dakota, Colorado, and New England), India, Argentina, Brazil,
and South Africa. Xnown world reserves, however, are believed to be
capable of meeting a considerable increase in the demand.

Known occurrences of beryl in Canada include a deposit in
Lyndoch township, Renfrew county, Ontario, and several scattered occurr-
ences in the Pointe du Bois district, southeastern Manitoba.

Canadian Beryllium Mines and Alloys, Limited, 901 Royal Bank
Building, Toronto, has done some surface work on the deposit in Lyndoch
township and has stock-plilled a few tons of cobbed beryl crystals, but
the mine was inactive during most of 1940 and throughout 1941. The
pegmatite contains small amounts of columbite and certain other rare-
element minerals. Some smell shipments of feldspar have been made from
the property.

In Manitoba, beryl occurs mainly as scattered crystals in
certain pegmatite bodies that have been worked for either feldspar or
lithium minerals in the Winnineg River and Bird River areas. There has
been no production aside from a small amount of clear, glassy material
used for cutting into gem stones, for the Winnipeg jewellery trade.
Mobirk Beryllium Mining, Limited, Victory Building, To.onto, -incorporat.d
in 1940 to develop five groups of claims in the Shatford, Bernic, and
Cat lLake areas, reported in December, 1941 that it had placed parties
in the field to commence operations. Plans call for the building up of
a stock of beryl for the production of beryllium oxide in a plant to be
located in Winnipeg.

Beryl~bearing pegmatites, containing lithium minerals, occur
in an area lying about 20 miles northeast of the Yellowknife camp in
the Northwest Territories. Occurrences of beryl are also known in the
Rainy River and Patricia districts, Ontario, and in northern Quebec.
None of these occurrences, however, is of particular economic interest
at present.

Production and Trade:

There is no recorded Canadian production of beryl. The only
known shipment consisted of about 2 tons, which was made about ten
years ago and for experimental purposes only. There are no records of
any Canadian imports of beryllium or its compounds.

There are no figures of world production of beryl. The
United States is the chief consumer for use in the production of beryll-
jun metal and alloys, and of beryllium oxide and other salts, and the
consumption in that country is increasing steadily. The production,
although small, is increasing, and sales in 1941 of the metal and of the
alloys and compounds are estimated to have exceeded $1,000,000 in value
Adequate supplies are available in the United States, and part of the
imports are doubtless used to build up stocks.

Argentina and. Brazil appear to be the most promising world
sources of the mineral. Mines in Cordoba and San Luis provinces,
Argentina, shipped 753 tons in 1939 and 520 tomns in 1940. Brazil
exported 1,47. tons of beryl in 1940, of which 418 tons went to the
United States. Under an agrecment concluded in 1941, the United States
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contracted to purchase the entire Bragzilian production of beryl for the
next two years.

Uses:

Beryllium—-copper is still the leading alloy of beryllium in
the United States, but increased interest is developing in the possibil-
ities of light alloys of beryllium-saluminium for aircraft use. Several
beryllium salts are on the market, the chief of which is the oxide, used
as a super-refractory in crucibles and in insulators. It is used also
as a filament coating in lamps; in fluorescent lighting tubes; for
electrodes in electron tubes; as a cathode heating element in radio
tubes; in electric unit heaters, where the resistance wire is embedded
in the material; and as a lining in coreless induction furnaces to re-
place magnesia as a radiation shield around graphite crucibles. Ground
beryl is used as a batch ingredient in sparkplugs and other ceramic
specialties, to which it imparts high electrical and impact resistance
and transverse strength., The present consumption for such uses is
estimated at about 100 tons a year. Beryllium compounds give chrome-
green glazes at cone 12.

Heavy berylliium-copper alloys continue to be used mainly in
the general industrial field for small springs in business machines,
pressure geuges, valves, electric contacts, etc., and in precision con-
trol instruments of various kinds. For such uses, the alloy is of value
because of its exceptional resistence to fatigue and stability, coupled
with resistance to corrosion, wear, and change of volume under load.
Appreciable quantities of the alloy are also used in making beryllium~
copper tools, which reduce fire hazard from sparking. A recent
development is the use of beryllium-copper as the metal for cast~set bits
and reaming shells for diamond drilling. The alloy used has a low
melting point and has the trade name "Vankolite"”.

Two main c¢lasses of such alloys are on the market, mainly those
containing 1.75 to 2.25 per cent of beryllium which are used for strong,
heat-treated castings having tensile strengths up to 180,000 pounds a
square inch, and those with only 0.05 to 0.5 per cent of beryllium, but
with the addition of nickel, cobalt, or chromium. A typical cobalt-
beryllium alloy contains 2.4 to 2.7 per cent cobalt and 0.38 to 0.5 per
cent beryllium, whereas the chromium-beryllium series contain 0.35 to
0.5 per cent chromium and 0.07 to 0.12 per cent beryllium. These alloys
have been developed in an effort to lower base prices and to so encourage
the wider use of beryllium. Although not as strong or corrosion-resistant
as the first class of alloys, thesc low-beryllium alloys have higher
electrical conductivity and more uniform physicel properties, one import-
ant use for them being in flash~welding.

The notential importance of beryllium-copper alloys for defence
purposes has recently aroused considerable interest, and they are already
specified for an increasing number of military uses. The alloy is
claimed to exhibit remarkable resistance to wear and change in volume
when subjected to rubbing loads under heavy pressures, and is used for
non-magnetic ball bearings, tappet roller bearings, and bushings.

Further recently developed uses are for fuse-springs in shells, and for
sclderless connectors and spring terminals in the autoriobile industry.
Berylliium~-nickel master a2lloys containing 12.5 per cent beryllium is
being sold in powder or ingot form by Metal Hydrides, Incorporated, of
Beverly, Massachusetts, a subsidiary of Ventures, Limited.

Regent tests show that pure ‘beryllium is a remarkable conductor
of sound - 2% times that of steel. It is a good reflector of white
light, has a permanent surface, a low density (1.84), and has suitable
electrical and thermal conductivity properties, all of which suggest
that it would be of value in the making of instrument mirrors.

A reported new use for beryllium acctate is as a coagulating,
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hardening bath for sodium alginate, a new form of textile fibre made
from seaweed.,

Market Conditions:

Beryllium Corporation of Pennsylvania, Reading, Pennsylvani,,
and Brush Beryllium Company, 3714 Chester Avenue, Cleveland, Ohio, remain
the most important world consumers. Co_per-Wilford Beryllium Limited,
of Newton Falls, Ohio, and 33rd and Arch Streets, Philadelphia, a company
recently formed to engage in the production of light beryllium-aluminium
alloys ("Beralite") for aircraft use, advised the Bureau of Mines early
in 1941 that it might be in the market for supplies of beryl, and also
that it was conducting research on flotation methods of concentrating
low~-grade beryl ores. A company is reported to have been organized in
Argentina to produce mixed beryllium oxide-carbonate as a bese material
for the extraction of beryllium metal from domestic ores. This product,
which is made by a newly-developed (Gourden) process, is stated to be of
high purity and to contain 80 per cent of beryllium oxide, the difference
being carbon dioxide.

In respect to the present and prospective market for beryl, the
United States Bureau of Mines made the following comment (Minerals
Yearbook, 1940): "A deterrent to more rapid expansion in the utilization
of beryllium has been doubt among consumers of the metal and its alloys
as to the adequacy of beryllium ore supplies. Actually, the offerings of
beryl have greatly exceeded demand, and now -both leading American
beryllium companies are confident that as the industry grows ore supplies
will grow proportionately. Although several substantial deposits have
been reported that are alleged to contain enough beryl to permit being
worked for beryl alone without depending on joint products (feldspar,
gem materials, or other minerals) to carry the expense of mining, it is
generally conceded that supplies must be drawn from various States and
perhaps from South America and other foreign countries as well. Inform-
ation available to the Bureau indicates that domestic production of beryl
has ranged in recent years from less than 100 tons to a maximum of not
more than 200 tons a year, whereas imports have been increesing. As a
good deal of the apparent supply has gone to build up stocks, domestic
consumption in maeking beryllium oxide and alloys has hitherto never ex-.
ceeded about 300 tons™. It would appear, therefore, that even a contin-
gent increase in demand for beryllium products for war purposes is not
likely to occasion any marked shortage of beryl or increase in the price
of $30 to $35 per ton f.o.b. currently offered.

Prices:

. Nominal quotations for standard beryl in 1941 remained substan-
tially unchanged, at $30 to $35 a short ton, f.o.b. mines, of $40 to
$45 at consuming plant, for 10 to 12 per cent BeO material. The blockade
of Germany and Italy, however, diverted South American supplies to the
United States, and with the surplus offerings resulting therefrom, sales
were as low as $30 to $35 a ton ex dock, Atlantic ports. Special,
glassy, crystalline beryl, which usually contains more beryllium oxide
than normal standard grade amgd is preferred for ceramic use, commands a
premium and sells as high as $50 a ton f.o.b. shipping point.

The price of beryllium-copper master alloy remained at $15 a
pound in 1941, the base price of bar, strip, and sheet for fabrication
being $1.05 a pound for metal with & beryllium content of 2 per cent.

Rod scld at $1.23 a pound. One ton of beryl, worth about $50 a ton
delivered, contains, on the average, enough beryllium metal to make about
3,000 pounds of beryllium-~copper alloy.

ISSUED BY THE BURTAU OF MINTS,
DEPARTMENT OF MINTS AND RESOUACTS,
OTTAWA, LARCH, 1942.



BITUMINOUS SAND IN 1941

Ores Mined and Producing Localities:

Deposits of bituminous sand occur along the Athabaska
River between the twenty-third and twenty-sixth base lines, in the
northern part of the province of Alberta, and extensive exposures
may be seen along both sides of the river and certain of its tribu-
taries, Detailed field investigations since 1913 by the Bureau of
Mines have made it clear that these deposits constitute a vast
reserve of bituminous material available for use as asphalt or for
conversion by modern refining methods to more valuable petroleum
products. Nothing commensurate with fthe immensity of this resource
has yet been attempted in the way of production, but demonstration
pavements have testified to the excellence of the sand as a paving
material and much work has been done on the problem of the separa-
tion of the bitumen from the sand and on the production of higher
grade products,

Since the provision of raillway facilities to McMurray,
serious efforts have been made for several years past to work the
sand in the vicinity of McMurray where the more accessible and con-
veniently excavated sites are to be found.

Between 1927 and 1930, a fotal of 2,000 tons was shlipped
for laboratory investigations, and a further 3,000 tons was used in
the construction of demonstration pavements and road surfaces.

During 1931 to 1938 International Bitumen Company processed small
amounts of ‘bltuminous sand at its plant at Bitumont, Alberta, pro-
ducing asphalt for paving and roofing and 37,500 gallons of fuel oll,
Fuel oil was disposed of to mining companies at Lake Athabaska,
Roofing asphalt was shipped to Crown Point, Indiana; and Calgary,
Alberta; paving asphalt to Edmonton and Banff, Alberta. The Inter-
national Bitumen Company has not operated its plant since 1938.

During 1941 Abasand 0Oils, Limited completed its 400-ton a
day separation and refining plant on Horse river near McMurray, and
operated for six months until fire destroyed the separation plant
and power plant. Commercial operation started on May 19th and
conitinued until the fire on November 2lst.

Production:

About 25,600 tons of sand were mined and processed and
753,270 gallons of crude produced. Refined prodéuctes made during this
period were 41,265 gallons gasoline, 70,770 gallons diesel fuel,
i P8 gallons Tueleoll o B h i os gallons of residuum and 319 tons
of coke No asphalt was made as the capacity of the plant was used
in meeting orders for dlesel fuel and fuel oil, Rebuilding of the
burned units 1s well advanced and it 1s likely that operations will
be resumed by the end of May, 1942. The units will have a capacity
of 600 tons a day, which is 50 per cent larger than that of the
former units,

Invegtigations:

Prior to 1934, the Bureau of Mines, Ottawa, conducted a com-—-
prehensive investigation of these asphaltic deposits. In addition
to fleld exploration during fifteen seasons, extensive laboratory
gtudies of the bituminous sand and of bitumen separated from 1t have
been made. Various industrial applications for the separated bitumen,
including its use in the manufacture of certain rubber goods, have
also been investigated. The results obtalned have directed attention
to the extent and potential economic importance of the deposits.
Products that may be ferived include motor fuels and other liquid
hydrocarbons, and certain solid and semi-solid bitumens.

- ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURGES
OTTAWA, MARCH, 19l2,
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CELESTITE IN 1941

Ores Mined and Producing Tocalltles:

Severali occurrences of celestite (strontium sulphate) of
possible econcmic interest are known in Canada, and in 1920-21, some
ground material produced from a deposit in Bagot township, Ontarlo,
was so0old to the paint trade, The material from this deposit 1is
coarsely-fibrous in character and is not very pure, contalning about
18 per cent of barium sulphate. It is accordingly not favoured for
chemical use, but 1s regarded as suitable for paints and general
filler or loader use. The old pit was pumped out in 1941 and a few
tons of ore were scaled down from a small drift. This, along with
some stockpile material was shipped to Montreal for grinding. The
product was used in the paint trade as a substitute for barite, dbut
is reported to have found little favour, and no further work was
done. Celestite of similar character and analysis occurs at some of
the old fluorgpar mines of the Madoc area in Ontario, and part of it
might be recoverable from the waste dumps.

Celestite, analysing 98 to 99 per cent strontium sulphate
occurs as a small vein of coarse platey crystals in Lansdowne town-
ship, Ontario and some of it was mined many yecars ago. Calclte ap-
pears to be the only associated mineral and recovery of a concen-
trate of high purity should be casily made by jigging and tabling.
In the event of a war shortage of imported strontium compounds, this
deposit probably offers the best possibility for supplying the de-
ficlency, though the indicated tonnage is small. Celestite similar
to this occurs in a small gelena prospect shaft in Fitgroy township,-
in Ontario, analysis of selected material showing 93 per cent stron-
tium sulphate. A moderate supply might be obtained from thils source,
but the ore would probably need to be concentrated. No important
deposits of strontlanite (strontium carbonate) are known in Canada.

Production and Trade:

There has beén no recorded production of celestite in
Canada for a number of years.

World production of strontium minerals 1s estimated at
5,000 to 7,000 tons a year. England is the principal source of sup-
ply, with Germany next. The United States produced about 350 tons
in 1940, exclusive of celestite used for oil-drilling. Important
deposits are reported to occur in India and Newfoundland, but there
has been no production from these sources as yet.

Market and Trade:

Celestlite is the nrincipal source of strontium used in the
manufacture of the various strontium salts, and strontlanite a less
common mineral, is used for the same purpose. The nitrate, carbo-
‘nate, and hydrate are the most lmportant of the strontium compounds
used in industry and medicine. Strontium nitrate 1s employed mainly
in pyrotechnics, for fireworks, railroad signal flares, and military
flares and rockets, to which it imparts the characteristic strong
red flame colour of the element., Other strontium compounds are em-
ployed in tracer bullets and shells. The hydrate 1ls used chiefly
in the refining of beet sugar by the Scheibler process. In North
America, however, sugar 1s refined mainly by the Steffens, or lime,
process. The carbonate 1s reported to be used to some extent as a
batch Ingredient in the manufacture of certain kinds of glass,
glazes, and cenamels, and as a fluxing and desulphurizing and de-
phosphorizing agent in iron and steel. Strontium chloride powder
finds limited usc 1n refrigerators working on the solid absorption
principle. Ground celestite 1s used in fairly large quantities for
purifying caustic soda in the rayon industry, and some lmpure mate-
rial has been ground and employcd as a barite substitute for weight-
ing ol1l-drilling muds. Interest has also been shown in the posgsibi-
lities of the carbonate and the sulphate in glass and white wares.



Strontium metal, made from either the natural sulphate or
carbonate, is used in limited quantities in certain alloys, mainly
of copper, tin, lead, zinec, and cadmium,

As yet, there is no serious shortage of strontium minerals
in North American and supplies of ore from Great Briltaln are avall-
able. The United States small production was supplemented by im-
ports amounting in 1940 to 2,750 tons, valued at %28,686, most of
it from England. Early in 1941 it commenced to import from a new
source in Mexico.

Trade in strontium minerals is mainly confined to a few
importer~dealers, with sales based on individual contract. Price
quotations In American trade journals in December 1941 for powdered
celestite, 92 per cent grade, remained unchanged at $45 a ton;
crude domestic ore sold at $15 to $20 a ton f.o.b. mines, Crude
lump strontianite, 84 to 86 per cent grade, was quoted at $55 a ton,
while the manufactured carbonate of 90 per cent purity sold at 15 to
18 cents a pound. Strontium nitrate, one of the chief commercial
salts, remained at about 8 cents a pound.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, ONTARIO, MARCH, 194%2.



CEMENT IN 1941

Oree Mined and Producing Lucoiitims:

Portland cement, the principal raw materials for which are
limestone and clay, is manufactured in five provinces of Canada. In
addition to the standard or ordinary variety of Portland cement,
several other varieties, including high-early-strength, alkeli-
resistant, and white cement are now made in this country, the last
named variety, however, being made from imported clinker.

Cenade Cement Gompany, Limited, operates plants at Hull and
Montreal Bast in Quebec; at Port Colborne and Bellev1lle in O..tario;
at Fort Whyte, Manitoba; and at Exshaw, Alberta. St. Mary's Cement
Company, Limited, operates a plant at St. Mary's, Ontario. Medusa
Products Company of Canada, Limited, has a »lant at Paris, Ontario,
making white cement, cement paints, etc., from imported clinker.
British Columbia Cement Company, operates at Bamberton, British Columbia.
The total rated daily-capacity of all plants at present is about :
35,000 barrels, (a barrel of cement weighs 350 pounds net.) but this
will ge increaced in 1942 when equipment now being installed is in
oneration.

When the change over from the "ary" to the "wet" process,
now underway at the Exshaw plant of Canada Cement Company, is completed,
all Canadian plents making cement from domestic raw materials will be
using the wet process. Remarkable uniformity in the chemical and
physical properties of the standard variety of cement is achieved
throughout the country as the result of close technical control and
improvements in plant equipment.

A new 325-foot kiln is being installed at the Montreal East
plant of Canada Cement Company. A new pack house with a dust-callect~-
ing system, and storage silos having a canacity of 350,000 barrels of
finished cement were built in 1941 at the Hull plant of this company.

Proth flotation is now used in a number of plants in the
United States and other countries to remove certain materiels,
principally excess silica and mica, from limestone. The successfuld
adaptation of this process to the beneficiation of cement raw materials
has permitted the utilization of limestone deposits, which, though
advantageously situated are not sufficiently pure in their natursal
state for cement manufacture.

Productivii and Trade:

Proaueviun of ¢owm=ue in 19es wos 8,368,711 barrels valued at
$15,063,588, compared with 7,559,648 barrels valued at $11,775,345 in
1940 TLlS neriec SsIn 1n prJauct104 wug aue mainly to the large
increase in industriasl construction in connection with war activities.
Most of the cement produced is used within the Dominion, but there is
also a small import and export trade.

Exports of cement during 1941 amounted to 310,870 barrels
valued at ®u17 762, compared with 300,000 barrels, valued at $414,442
in 1940.

Imports of cement totalled 11&870 barrels valued at $59,162,
compared with 13,214 barrels valued at {$u9,821 in 1940.

Market and Pricuws:

Cement is one of the most important of the structural
materials and finds use in all construction work, such as bridges, dams,
highways, foundations or buildings. TIn addition, the cement producis
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industry making building blocks, bricks, pipe, artificial stone,
garden furniture, etc., uses cement as its principnal raw material.

The average selling prices of cement per barrel f.o.b. plant
in the several producing orovinces during 1937, 1938, 1939, 1940, and
1941 were as follows:

1937 1938 1939 1940 1941
Quebec SLBY 0188 $1.33 $1.41 $1.43
Ontario 1.33 1.40 1.43 1.49 1.46
Manitoba 2.27 2.28 2.25 2.25 2.21
Alberta 1.99 2,01 1.97 2,01 2,00
British Columbia 1.81 1.87 1,91 1.94 1.97

The average selling price for Canada in 1941, was $1.56 a
barrel.

ISSURED BY THE BUREAU OF ILUINIS,
DEPARTMENT OF MINT™S AND RESQURCES,
OTTAWA, I'ARCH, 1942.



CLAYS AND CLAY PROLDUCTS IN 1941

The industriasl clays of Canada may be classified as common
clays. stoneware g}ays, fireclays, and china clays. Statistically, the
geramic industry( of Canade 1s conveniently classified into two
divisions, namely; production from domestic clays, which includes the
p?oduction of building briek, structural tile, drain tile, roofing
tile, stoneware, sewer pipe, pottery and refractories} and production
from imported clays; which includes the manufacture of electrical -
porcelain, sanitary ware, sewer pipe, tableware, pottery, ceramic floor
and wall tile, and various kinds of fireclay refractories., The gross
value of ceramic products manufactured from Canedian clays (including
sales of domestic clays) was $7,486,992 in 1941, compared with
$6,344,547 in 1940, The total value of ceramic products manufactured
froT9igported ciays was $4,923,148 in 1941, compared with $4,356,406
in o

Compared to world production, the value of clay products
manufactured in Canada is small, and large quantities of the various
kinds of ceramic products are imported annually. The total value of
manufactured ceramic products imported into Canada in 1941, was
$13,10%9,599, compared with $9,677,723 in 1940, and $6,992,382 in 1939.

Common Clavs:

Common clays suitable for the production of building brick and
tile are found in all the provinces of Canada, The value of structural
¢lay products made from domestic clays (building brick, hollow building
tile, drain tile, roofing tils, etc,Y was $5,120,226 in 1941, compared
with $4,359,505 in 1940,

Stoneware (Clays:

The largest producing area in Canada of stoneware clay or semi-
fireclays is in the vicinity of Eastend and Willows, Saskatchewan., Large
quantities of the clays from the area are selectively mined and shipped
to Medicine Hat, Alberta, where, owing to the availability of cheap gas
fuel, they are used extensively in the manufacture of stoneware, sewer
pipe, pottery, tableware, etc,

Stoneware clays and moderately refractory fireclays occur near
Shubenacadie and Musquodoboit, Nova Scotia., Some of the Musquudoboit
clay is used for the production of pottery, but it has not been exten-
sively developed for ceramic use,

Stoneware clays or low grade fireclays occur near Williams
Lake, and Chimney Creek Bridge in British Columbia; in the Cypress Hills
of Alberta; and near Swan River, Manlitoba, but as they are difficult of
access, there has been little or no development,

The value of stoneware articles (sewer pipe, pottery, etc.)
roduced in Csnada from domestic clays in 1941 is reported to have been
51,912,292, compered with $1,627,055 in 1940, Stoneware products are
also manufactured by a few plants from imported clays. Production
figures are nct given.

Fireclays:

Two large plants and a few small plants manufacture fireclay
refractories from domestic c¢lay. At one plant, about 50 miles scuth of

(*) Nptg: Such ceramic products as glass, cement, and artificial abra-
sives are not included in this review,



Vancouver, a high grade, moderately plastic fireclay is extracted by
underground mining from the clay beds in the Sumas Mountain, and the
plant manufactures firebrick and other refractory materials, Another
plant at Claybank, Saskatchewan, by selective mining, utilizes the
highly plastic refractory clays from the "White Mud" beds of southern
Saskatchewan,

A smell amount of the most refractory clays in the deposits
near Shubenacadie is mined and used by the steel plant at Sydney, Nova
Secobvia, for refraetory purposes and some of the Musquodoboit clay is
used for stove linings. Almost all other menufacturers of fireclay
refractories (including high temperature cements, plastic refractories,
etc,) use imported clay.

The value (sales) of the refractories produced in Canada from
domestic clays in 1941 was $370,206, compared with $250,652 in 1940;
the value of refractories produced from imported clays is reported to
have been $893,544 in 1941, cempared with $771,094 in 1940,

Imports of firebrick made from fireclay were:

1940 1941
Value Value
Brick, fire, other, valued at not less than
$100 per M rectangular shaped; the dimensions of
each not to exceed 125 cubic inches, for
use exclusively in the construction or repair
of ‘& TUNEESH.- Fibh, o0 o LN, v e $ e, 150§ 115,204

Brick,'fire, n,0.p. for use exclusively in the
construction or repair of a furnace, kiln,

or other equipment of a manufadturing
S e o R R R TR S $ 708,210 $2,010,306

SRR ok BADUPS 1 s o d o e e e $1,263,645 $1,372,304

China Clay (Kaolin), Ball Clay, Eto.:

China clay has been produced commercially in Canada only from
the vicinity of St, Remi d'Amherst, Papineau county, Quebec, where a
group of open pits was operated for several years prior to 1323, The
large-gcale operation of this deposit has been under consideration for
a number of years and a company was organized a few years ago to extract
the kaolinized material by underground mining, to refine it into high
grade china clay, and to recover washed silica sand as a by-product,
Pollowing its reorganization as Canada China Clay and Silica Products,
Limited, the company constructed a modern plant and is equipped to
carry out the washing process in accordance with the most up-to-@ate
ard sclentific methods. The project is of special interest in view of
the hazards involved in obtaining shipments of china clay from the
United Kingdom for the paper, rubber, ceramic and other industries.
The Canadian production of grades of silica sand suitable for the glass
trade has also assumed much greatoer importance, now that the Belgian
gsource of supply has been cut off, Conedian Kaolin-Silica Products?
property at Lac Remi, Quebec, which was operated chiefly for the
production of high grade silica sand, has been idle since the destruc-
tion of the plant by fire a few years ago.

Several other interesting occurrences of kaolin, which is
rather rare in Eastern Canada, have been discovered in Quebec in recent
years, One of these, located on Thirty-One Mile Lake, near Point
Comfort, Blake county, is being explored and some areas in the deposit
yield china clay of a high grade in the'crude state. The extent of e
uniformity of the deposit is not as yet proved but its possibilities
as a source of high-grade fireclay are receiving attention, FXanlin
has also been discovered near Brebeuf; on Lake Labelle; amd near Choteau
Richertin Quebec, but there has been little exploratory work on the
deposits,



Important deposits of high- zrade, plastic, white~burning,
and buff~-burning clays occur on the Mattagami, Abitibi, and Missinaibi
rivers in morthern Ontario. Some of these can be classed as china
clays, others as fireclays, amd still others as ball clays. The de-
posits have attracted considerable interest in recent years but efforts
to develop them have been handicapped owing to the distance of the
deposits from industrial centres, and to the lack of transportation
facilities,

In British Columbia, along the Praser river, about 25 miles
above Prince George, is an extensive clay deposit parts of which yield
a high grade of china clay. As china clay from England is difficult
to obtain on the West Coast owing to shipping risks, consideration is
being given to the possibility of using materisl from this deposit as
a source of chine clay suitable for the pulp and paper trade.

In the manufacture of porcelain, sanitary ware, dinner ware,
ceramic floor and wall tile, ete,, china clay from England has been
used almost entirely. Separate prodmction figures are net published
for these classes of ceramic ware as there are only one or two pro-
ducers in each case, Canada also imports large quantities of china
clay for use in the production of paper; in the rubber industry; and
for other industrial purposes. Imports of china e¢lay in 1941 were
valued at $494,928 compared with $483,399 in 1940,

Ball clays of high bond strength occur in the "White Mud"
beds of southern Saskatchewan but as yet they have not been developed.

Bleaching Clays:

Activated clays for oil bleaching are largely imported. The
value of such clays imported into Canada by oil refineries in 1941 was
$321,028, compared with $196,467 in 1940, Puller's and infusorial
earths are also imported for use in sugar refineries, vegetable oil
millg, ‘etc, Imports into Canada in 1941 of Fuller's Earth were valued
at $60,193, compared with $44,540 in'1940, The imports in 1941 of '
infusorial earth were valued at $229,555, compared with $13%,876 in 1940,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



DIATOMITE IN 1941

Material Mined and Producing Localities!

Diatomite consists of the microscopically small remains
of siliceous shells of diatoms, a form of algae that at one time
1ived under water. The material of Recent origin, which is the
most common in Canada, usually occurs as & grey or brown mud or
peat, whereas the Tertiary diatomite is in more or less dry end
compact beds, very light in weight and white to cream in colour.

Por many years the International Diatomite ILimited,
Tatamagouche, Nova Scotia, has been the principal producer but
operations in the pondas near New Annan ceased in the fall of 1940
and only a few tons were sold from stock. The 1941 pringipal
producers were G, Wightman, from a deposit on Digby Neck, Nova
Scotia and to a lesser extent L. T. Pairey of Vancouver, from
Quesnel in the Cariboo district of British Columbia,

A small amount of prospecting work was carried out on
behalf of J, A. Morton of Montreal on deposits near Pocologan
owned by W. M. Campbell of St. John, New Brunswick. A small amount of
prospecting was done in the Gravenhurst area in Muskoka district,
north of Toronto, Ontario.

Production and Trade:

Production in 1941 was %25 tons and sales 322 tons, :
valued at $9,835, compared with 248 tons valued at $7,947 in 1940,

Prior to the war diatomite was being produced by about
thirty countries, but outside the North American continent statistics
for the past three years are not available, The United States is by
far the world's largest producer followed in order by Denmark,
Germany, Japan, Algeria and Northern Irelend., The United States
output which is of very high quality, was about 125,000 shori
tons in 1941,

No Canadian diatomite was exported in 1941. Although -
there is a large demand in land for insulation and filler material,
the difficulty in shipping, gh costs and relatively low price of
the English and Irish diatomite prohibit the export of the home
product to England. Imports into Canada were about 6,000 tons,
almost all from California amd a little from Oregon, United States,
compared with 4,980 tons valued at $164,340 in 1940,

Consumption in Cenada was approximately 6,350 tons, a
25 per cent increase over 1940, This was largely due to the increase
in the use of diatomite bricks and mortars required for the insula-
ti%n gflthe numerous furnaces now in operation in plants making war
materials.

Uses:

About 75 per cent of the diatomite now being consumed in
Canada is in the form of filter~aids, mainly in the refining of cane
sugar, 20 per cent is used for insulation, and the remeinder is
absorbed as a filler, concrote admixture, silver polish bases, and
in chemicals.



Market Conditions and Prices:

Deposits containipng medium quality diatomite are very
common in some parts of Canada. Owing, however, to United States
competition and to the, at present, comparatlvely small Canadian
demand, only properiy prepared diatomite of the highest quality
can be successfully marketed on a scale sufficiently large to
warrant the operation of a property and the erection of a plant.

Indications are that not more than 25 per cent of the
calcined material produzed from the best quality Canadian deposit
so far discovered, can be made into an efficient filter-aid that
can compete with the imported product. Therefore, unless the
remaining 75 per cent or more of the non-filter grades produced
can be sold, the cost of producing the filter-aid alone would be too
high to be commercial, At present, the Canadian consumption of all
non-filter grades is less then 800 tons annually, mainly in the form
of diatomite insulation bricks, the greatly increased production of
which by Canadian firms is necesoary before the Canadian diatomite
industry can he profitable,

The present price in Canadae varies from $26.00 to $75.00 per
ton for insulation and filtration; up to $200.00 in small lots for
material suitable for polishes: 1mported insulation bricks vary
from $85.00 to $140,00 per 1,000, according to grade and density,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 13242,



FELDSPAR TIT 1941

Ores Mined and Producing Localities:

Feldspar has been mined in Canada since 1890. Most of the
production has been of high-potash grade, and "No. 1 Canadlan" has
long been a standard in the ceramic industry as denoting prime quality
for porcelain products. Some soda spar also is mined, and is sold for
blending and for use in scouring preparations and soaps of the "Bon
Ami™" type. s

" Most of the production comes from adjacent sections of
western Quebec and eastern Ontarlo, generally in the Ottawa region,
with lesser amounts from mines in Oatverio as far west as the Parry
Sound and Sudbury districts. Formerly, a considerable part of the
supply came from a number of small, scattered, and often intermittent
operations, but in recent years rost of it has come from a few of the
larger deposits, the production being about equally divided between
Ontario and Quebec. i

In Ontario, the large quarry of Bathurst Feldspar lines
Li:aited, in Batuursi towanship, Lanark county, is the chief source of
supply. Outonui frvo.. Murchison township, in Niniseniwy district, uas
been increasing. J. G. Gole Mining Company, of Toronto, the chief
operator in Murcuison township, reported shipments totalling 2,297
tons in 1941, of which 1,355 tons was potash spar and 942 tons soda
spar. A few cuars of potesu aild s0da svar were sinipped fro. near Burs .
Falls, in Parry Sound district.

Nearly all of Quebec's production comes from the Lievre
River area, north of Buckingham, in Papineau county, the main source
being the Wallingford mine, operated by Canadian Flint and Spar Company.

Production and Trade:

Canadian feldspar production in 1941 was 28,114 tons valued
at $246,951, compared with 21,455 tons valued at #187,623 in 1940,
The total Canadian production from 1890 to the end of 1941 amounts to
822,000 tons valued at ¥5,620,000,.

World production of feldspar in 1937 (1938-41 not available)
amounted to about 500,000 tons, including china stone, a variety of
granite used in place of pure feldspar. Canada was sixth on the list,
with about four per cent of the total.

Exports of feldspar in 1941 were 12,926 tons, valued at
$86,867, compared with 14,255 tons valued at $95,846 in 1940.

Canada exports far more spar than it uses, the shipments
going chiefly to Consolidated Feldspar Corporation and Gelnegsee
Feldspar Company, both at Rochester, New York.

Imports of ground spa>, all from the United States, were
751 tons, valued at $12,614, coupared with 740 tons valued at $13,661
in 1940. Imports of crude feldspar, used for blending and for the
manufacture of cleansers, were 50 tons, valued at $252, compared with
50 tons, valued at $673 in 1940.

Material for Canadien use is ground in mills operated by the
following concerns:

Canadian Flint and Spar Company, Buckingham, Quebec.
Frontenac, Floor and Wall Tile Company, Kingston, Ont.
Bon Ami Company, Montreal FTast, Quebec.

The first two companies grind ceramic material while the Bon
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Ami product is used in making scouring compounds. Canadian Flint &
Spar Company expanded its grinding capacity in 1941 by the addition of
a second Hardinge mill and air separator.

Owing to shortage of cargo space, shipments of crude and
ground feldspar to Great Britain ceased in 1941l. The first shipments
- from Canada to that country were made in 1940, following the cessation
of Scandinavian supplies to the British market.

Market and Prices:

All of the feldspar used in industry is crushed or finely-
ground materisl, usually prepared either in mills operated by producers
of the crude mineral or in merchant mills supplied from independent
mines. Some manufacturers of ceramic products mine and grind spar for
their own use. Specially selected "dental spar", is used in the man-
ufacture of artificial teeth.

By far the greater part of the feldspar production is used
in the ceramic industries, of which the glass trade is the largest
consumer, followed by pottery, enamel, and sanitary ware industries.
In the United States, these industries used 98 per cent of total sales
in 1940. Minor amounts are used in the manufacture of soaps and
cleansers, abrasive wheels, and artificial teeth.

Domestic feldspar prices in 1941 were the same as in 1940,
Crude Nc. 1 grade, both potash and soda spar, was quoted at $5.50 -
$0.,00, I'.o.b, rail, for domestic mills and export. Ground spar, 200-
mesh, sold at $16 - %18, and granular glass spar at $12, both f.o.b.
mill.

Tariff:

Crude feldspar entering the United States pays a duty of 25
cents a long ton, the duty on ground feldspar being 15 per cent ad
valorem.

ISSUED BY THE BUREAU OF IIINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



FLUORSPAR IN 1941

Ores Mined and Producing Localities:

Production of fluorspar in Canada has been relatively
small, and intermittent, the total output from 1905 to the end
of 1941 being approximately 60,000 tons, about half of which ceme
from Ontario and the remainder from British Columbias Most of the
fluorspar mined in 1940 and 1941, came from the Madoc area, Hastings
county, Ontario. No deposits of importaence are known elsewhere in
pastern Canada though there are scattered occurrences in Ontario
and Quebec, In Nova Scotia, the mineral occurs in association
with veins of barite in the Laeke Ainslie district, Cape Breton,
wheré a few hundred tons was produced in 1941, The Rock Candy
deposit near Grand Porks, British Columbia, is the largest known
occurrence of fluorspar in the Dominion.

Some fluorspar was mined in the Madoc district in the
eerly years of the century, but the deposits first received serious
attention during and immediately following the war of 1914-18, when
a number of mines were opened, from which shipments totalling about
20,000 tons were made., From then unti#l 1939, the output seldom
exceeded 100 tons in any one year, and was obtained by pick~ande
shovel methods at surface or by working over old waste dumps,

With the outbreek of war, operations were resumed at several of’
the larger mines, following which shipments of about 8,000 tons,
were made by the end of 1941,

Operations were started by Moira Pluorspar Mining Syndicate
on the Noyes property in 1939 and a mill was built to beneficiate
the ore, which, as in most of the other Madoc deposits, contains
congsiderable caloite and barite, Some fluorspar was produced,
but the venture was not a success and in 1940 the company transferred-
its operations to the nearby Perry mine, Work was suspended, however,
before the mine came into production. In 1941, work was resumed on
the Noyes mine by Gilman Exploration, Ltd., of Montreal, shipments
of several hundred tons being made. In 1940 the Wallbridge mine
was taken over by Dominion Fluorspar Compeny (Halliwell Gold Mines
Ltd,, of Montreal), which built a fair-sized plant, did some diamond
drilling, and by the end of 1941 had shipped about 5,500 tons of
ore, In 1940, Reliance Pluorspar Mining Syndicate of Toronto
commenced operations on the Howard, oxr Hill, property, adjoining
the Noyes mino; and continued work until September 1941, during
which period it shipped 1,500 tons of ore, The company then moved
its plant to the Perry mine, from which it shipped a few hundred
tons before the end of the year, Charles Stoklosar, of Madoe,
shipped a few hundred tons from material obtained at or near surface
on several properties in the district.

The ores of the Madoc district and of the ILake Ainslie
district, Nova Scotia, are intimate mixtures of fluorspar, calecite,
and barite, and have proved difficult to beneficiate by concentra-
tion, In the Bureau of Mines laboratories at Ottawa it was found
difficult to make a high-grade product without exccssive loss in
the middlings and tailings, Encouraging results werc obtained,
however, by the use of the Sink-~and-Float method for the removal of
limestone gangue in the coarse sizes. In concentrating these ores,
the medium grade (% inch to 1 inch), material is screened out mad
sweetened with clean, high-grade lump obtained by crude washing,
cobbing, and picking of the screen oversize., The grade of the
product has probably not averaged much above 60 to 65 per cent CaFyp,
Such grade is accepted by the steel trade provided the barite
content does not exceed 12 per cent (above which the sulphur
introduced by this mineral becomes a factor), though shipments with
a GaF2 oontent of less than 85 per cent are penalized,



Nothing further was done in 1941 on the Clark fluorspar
property in Cardiff township, Hastings county, Ontario, from which
a small shipment ¢ very pur spar was made in 1940, nor on the
occurrence in Montbeillard township, Rouyn-Noranda district, Quebec,
on which some work was done in 19490 by Cook Copper and Fluorite
Corporation, Ltd,

The Rock Candy mine in British Columbia, operated by’
Consolidated Mining and Smelting Company betwsen 1919 and 1929,
has since been idle., Output reached an estimated total of 70,000
tons of ore, from which 30,000 tons of concentrate was recovsred.
Most of the production was used by the company to make hydrofluo-
gilicic acid, for use in the electrolytic purification of lead at
its Trail smelter. Sufficient by-product fluorine for this purpose
is now recovered from the treatment of phosphate rock in the com-
pany's fertilizer plent at Trail. No information is availeble on
ore reserves, but they are probably large.

Production and Trade:

Canadian fluorspar production and trade figures are not
available for publication owing to th war.

World production of fluorspar has averaged about 580,000
short tons annually in recent years., United States and Germany
together have supplied about 75 ver cent of the total. The remainder
has come mainly from France, the United Kingdom, Korea, Italy,
Newfoundland, and the Union of South Africa, The United States
produced 233,000 short tons in 1940, the highest since 1918 and an
increase of close to %0 per cent as compared with 1939, Steps have
been taken to increase production in Newfoundland, an important
source of supply for the Canadian market., Canada in peacetime
used from 12,000 to 15,000 tons of fluorspar a year, about half of
it in the steel trade,

Market and Prices:

Pluorspar is a widely used mineral, but the steel industry
is by far the largest consumer., Close to 7% per cent of output in
the United States in 1940 was used in the steel industry: 15 per cent
in the manufacture of hydrofluoric acid, and nine-per cent in the
enamel and glass trades. PFluorspar is used also in foundry work; in
the mmking of cement, carbon electrodes, calcium carbide and cyanamidg
in the reduction of aluminium, the refining of lead, and the trcatment
of various rare-metel ores; in the production of ferro-—alloys:; and
as a binder in abrasives, Most of the hydrofluoric acid is used in
the menufacturc of artificial cryolite and of a wide range of organic
and inorganic fluorine compounds., Its use in the making of organic
refrigerants of the "Freon" (dichlorodifluoro-methcne) type is
inereasing.

Clcar, glagsy, crystal fluorspar which is exceedingly rare
and sells at about $1.00 an ounce, is used in optical instruments.
Recently the tendency has been to supplant this material by artificial
lithium fluoride, grown from a furnace melt, and now obtainable in
crystals up to eight pounds in weight.

Standard fluxing gravel, or lump grade fluorspar for
metallurgical use is usuelly sold on a specification of 85 »ner cent
Can, with not over 5 per cent silica, It should not contain more
than 15 per cent of finés. American quotations in December 1941
for this grade were $23,00 per ton, f£.,0.b., mines, am increez: of $1.00



to $3.,00 a ton over 1940, Camadian (Madoc) fluorspar was reported
to have sold in 1941 for $15,00 to $23.50 a ton, f£,0.b. mines, for
grades ranging from 60 to 80 per cent CaPF,. Glass and enansl
grades call for not less than 95 per cent“CaF2, with a maximum of
3 per cent silica and 0.12 per cent iron (FeQO%)‘ The material
must be in ground form in various mesh sizes, from coarse to extra
fine, American quotations for this grade at the end of 1941 were
$33.60 per ton, in bags, f.0.b, Illinois mines, Acid-grade spar,
lump, gravel, and ground, has the strictest specification, minimum
98 per cent CaFo, and not over 1 per cent silica, It sold in
December, 1941 at $30.00 f.0.b. mines,

Pariff:

The duty on fluorspar entering the United States under
the general tariff is $5.60 a long ton if it contains more than
97 per cent CaFp; $8,40 a ton if it contains less than 97 per cent.
Imports from Canadae and the United Kingdom pay $4.20 a long ton
(83,75 a short ton) for above 97 per cent grade material, No duty
is levied on fluorspar imported into Canada.

ISSUED BY THZ BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
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GARNZT IN 1941

Ores Mined and Producing Localities:

Commercial garnet belongs to a group of complex silicate
minerals of which almandite, the brownish-red iron-aluminium silicate
is generally considered the hardest and the be t as an abrasive.
Garnet is a rather common mineral constituent of certain rocks
distributed throughout the Dominion and it usually occurs as a
garnetiferous—gneiss, large areas of which are known in parts of
Ontario and Quebec. At present, however, little garnet is produced
in the Dominion.

Operations in 1941 were intermittently carried out by the
Ganada Garnet Company near Labelle, Quebec and by a producer near
River Valley, north of North Bay, Ontario.

Production:

A small tonnage of garnet rock was ?ut through the Canada
Garnet Company‘*s mill and 60 tons valued at $423 was sold for sand
blasting. About 42 tons were shipped from River Valley, Ontario.
In 1940 about 88 tons valued at $629 was sold for sand blasting.

Between 90 and 95 per cent of the world output of garnet
comes from the United States, Barton Mines Corporation, North Creek,
New York, being by far the largest producer. Its product is re-
garded as the world standard abrasive garnet and its deposits are
large. Total sales of the five active companies in the United
States in 1941 amounted to 4500 tons, compared with 4716 tons,
valued at $259,345 in 1940. A small amount of garnet inferior to
that of the United States is produced in Spain. An effort is being
made to develop a deposit in South Africa.

Attempts in the past to produce commercial garnet in Canada
have failed owing to the small extent to which it is used; to the
competition from high quality United States material; and to the
fact that garnet possessing abrasive efficiency equal to that ob-
tained in the United States has not as yet been found in sufficient
quantities. Consumption in Canada has never been more than 150 tons
of graded grain a year, all of which is supplied by the United
States.

Aside from the United States, England is by far the leading
consumer of garnet, but the amount used prior to the war was less
than 800 tons a year.

Uses and Specifications:

Garnet, crushed and suitably graded as to size, is used
for making abrasive-coated papers and cloth, which in turn are used
mainly in the wood working (hard woods) and to a lesser extent in
the shoe leather industries. As artificial abrasives rather than
those made from garnet are used in the ‘surfacing of metals, the
marked increase in this work arising from the war effort has not
affected activities in the garnet industry to any appreciable ex-
tent.

The specifications for garnet for use in the making of
high quality abrasives are somewhat exacting. The individual
crystals should be clear and free from embedded impurities and from
minute fractures. They should be of a deed wine-red colour, and not
smaller than pea size, walnut size or larger being preferable. The
garnet should be tough, but should yield sharp and angular grains
when crushed. The deposit should be extensive and the garnet content
should not be less than 25 per cent. It should also be close to
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rail transportation and industrial centres. Few, if any, of the
hundred or more garnet deposits so far examined in Canada fulfil all
of these requirements. Minor uses for garnet or gernet rock, are
for sand blesting and to a very small extent in the surfacing of
plate glass.

Trede and Market Conditions:

Imports into Canada of preparsd garnet grain suitable for
"sand paper" manufacture are about 150 tons annually. Competition
from United States producers and the high quelity of their garnet
have prevented exports of Canadian garnet to that country. Coated
abrasive manufacturers in England would be glad to take Canadian
garnet, provided it is up to the American standard and that a
regular supply of this standard could be gueranteed over a long
period, but they are not prcpared to do so otherwise. Chalk flint,
which is used to a large extent in England, is mined locally and,
although it is not as good as garnet, it is much cheaper and could be
substituted almost entirely, if necessary. As abrasives made from
garnet are not used for war purposes, the British demand is not
likely to inerease as a result of the war. Competition from the
artificial abrasives--silicon carbide, and oxide of alumina-~-is
another serious factor in the marketing of garnet, the more so as
the use of these abrasives has heen extended recently to the wood
working and leather industries, the two industries in which garnet
ebresives were formerly used.

Prices:

The price in the United States of the best quality concen-
trate from which grein is prepared for abrasive papers and cloths
ranges from $65 to $80 a ton f.o.b. mines and of graded grain, $90
a ton. Some sales of garnet fines for use in the surfacing of plate
glass were made at about $26.00 a ton delivered, and garnet for use
in sand-blasting sold at 20 to $30 a ton. Canadian prices of
crushed garnet rock for sand blasting were about $7.00 & ton.

Crude garnet ore or ungreded mixed concentrate enters the
United States duty free, the duty on grain graded into separate
_sizes and speciaslly prepared garnct being one cent a pound.

ISSUED BY THE BURTAU OF MINTS,
DEPARTHMENT OF IIINTS AND RESQURCTS,
OTTAVA, MARCH, 1942.



GRANITE IN 1941

(Building, Ornamental, anl Crushed)

~

Source of Supply:

The stone quarried in this industry consists of grénite
&nd related érystalline igZneous rotks used for building, decorative,
ornamental, of constructional purposes. Producing properties Hre’
situated in Ndva Scotia, New Brunswick, Quebec, Ontario, Manitoba,
and British Columbid. Largé areas in Cahada are underlain by
granite, and the prospersts of finding stone suitable for its
various uses are goodo

Producing Localities:

The industry in the Maritime Provinces wes compardtively
quiet. PFew new deposits were opened and production came from the
waell-aestablished firms.

Quebec furnishes most of the granite for bdullding, the
Stanstead, St. Samuel, Lake St. Johii, and Riviere-a-~Plerre districts:
being the leading producers. The low ebb of building construstion
during the past fow years has sbriously affected this branch of the
industry. The Silver Granite Company coiitinucd its operations in
the Lake St. John district. Material from qua¥ries in Quebec was
made use of in the past few years in a number of Canada's publioc
buildings, including the Supreme Court Bullding, Ottawa, the Ottawa
Post Office, and séveral structures in British Columbia., It was
also used in the construction of the T. Eaton Company's stores in
Port Arthur and Edmonton.

A red granite of meditm to coarsé toexture and of a wniform
mixturce has recently been developed near Coe Hill, Ontario, by
- Uppe¥ Canada Granite Quarries, Limited, &nd this doposit is being
exploited with a view to supplying the domostic and export markets
for monumental and building stock, :

Prospecting for granitc deposits Buitable for building
&nd monumental tsc has been active in Manitoba, and severdl deposits
of red granite of various shadcs have been located, but so far 1little
development has taken placec,

Granite for monumental use is produced in the M&ritime-
. Provinces and in Quebec, Ontario, Manitoba, and British Columbie,
end is finding a smell but stealily incroasing market. Eirly in
1939 an apprcciable amount of foreign stone, prinmcipally of the
black and red varietics, was imported meinly from Pinland and
Sweden, but this source of supply is now ocut off. Black granite
h&as been quarricd in Canada, notably in the vieinity of lake St.
John, Québec, and from quarries along the north shore of Lake
Superior, and@ stone from these areas should find a ready market
for monumental use. Other deposits of 'black Zranite'! in the ~
Maritime Provindes, Quebec, Ontario, and Manitoba show promise of
yielding stone of good guality.

Granite is used for building purposes meainly in large
buildings, such as public and semi-public structures amd institutions,



Protizgtion and Tradc:

The Cenadian produgtion of granite in 1941 was 600,922
tons valued at $1,498,786, comparcd with 1,147,747 tons valuod at
$1,884,410 in 194 0.

Exports we¥e 2,751 tons veluell at $27,079 (granite eand
marble unwrought), .compared with 1,075 tons valued at $10,954 in
1940, Imports of granite were valued at $73,456 in 1941, compared
with imports valued at $61,935 in 1940.

Markets:

Much of the granite produced in Canada is used for
f5undations " for highways; for the permansnt ballasting of railway
roadbeds? for heavy aggregate in large concrete structures; for the
£illing of bréakwaters; ond for bridge piers. The market curtail-
ment of such operations @uring the past several y&ors has sSriously
affected production. Production is still for bolow the record years,

Some granite is being imported from the United States
for monumental use, but these imports are likely in time td be
replaced by Canadian material. The demand for stone for monuental
use varies, and a variety which hos enjoyed a steady market for a
number of yecars may later bs completely superseded by another
variety. At present, the so-called 'black granite! and the 'grey!
veriéties scem to be in most demand for monuments, although the
various shades of reds are still popular in many distriects.

Now that shipiments from the ScandinaVian countries to
the United States and to Cemada hivae been discontinued, “Canadian
producers would be wéll advised to give careful study to the market
rossibilities of a monumontal stock, especially for the black and
red varieties.

In the building trade, coloured gramites are being used
to an increasing extent in the form of "thin polished slabs for
tPim for buildings in which the main colour scheme calls for
contrast.

Canadian granites are suitable for all the purposes for-
which grenite is used, and Wwith pdrsistent adV¥ertising there is no
reason why this industry should not have a flourishing future.

ISIED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES, '
OTTAWA, MARCH, 1942,
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GRAPHITE IN 1941

Ores Mined and Producing Localities:

Graphite is widely distributed in the Archaean rocks of
western Quebec and eastern Ontarlio, in which regions there was for-
merly a somewhat extensive graphite industry. With the exception of
the Black Donald mine, in Ontario, these operations have long been
idle and the plants for the most part have been dismantled. The
Canadian deposits include bands or lenses of graphitic gnelss; belts
of crystalline Grenville limestone carrying disseminated fleke; and
smaller, but often rich, pockety bodies or veins of coarsely crystal-
line graphite of plumbago character, usually also in limestone. Near
St. John, in New Brunswick, bodies of amorphous graphite were worked
many years ago on a small scale.

Black Donald Graphlite Company, with mine and mill at White-
fish lake, 13 miles west of Calabogle, Renfrew county, Ontario, was
again the only producer. The company has been in continuous opera-
tion fer more than 30 years, mining a deposit of exceptional size
and richness. The size of flake produced is too small for crucible
use, but is well adapted for foundry facings and lubricants, for
which purpose most of the output is sold. Most of the material
treated in recent years has been rich mill tailings from early opera-
tions and discharged into Whitefish lake, from where they are being
recovered by pumping. At the end of 1940 the company started a
diamond drilling campalign in a search for new orebodies, as the ore
in the old mine workings has been mostly removed, but no important
indications of further reserves are reported. Most of the production
in the past was used in the American and domestic foundry trade, but
the output is now being reserved for Canadlan use. A few tons of
rich cobbed plumbago were mined in the Buckingham area during 1941
and shipped to the Black Donald Company for treatment. i

Ore reserves at many of the old properties are believed to
be considerable and could probably be used to meet domestic needs in
an emergency, though this would entaill the erection of new mllls, or
possibly of a central custom mill to treat the ore.

The Black Donald Company has advised the Bureau of Mines
at Ottawa that it might be interested in obtaining supplies of high-
grade milling ore from outside sources, and persons in a position to
furnlsh such ore either on a direct-sale or contract basis are ad-
vised to submit proposals to the company. Canadian Foundry Supplies
and Equipment, Limited, 4295 Richlieu Street, Montreal, will also
take shipments of selected natural flake or plumbago-type graphite,
provided the material does not require any further beneficlation.

Artificlal graphlte 1s made in Canada by Electro-Metallur-
glcal Company of Canada, at Welland, Ontarlo, and by the Exolon
Company at Thorold, Ontario. These companies supply the United
States with part of its requirements.

Production and Trade:

Canadian production and trade figures are not avallable
for publication owing to the war.

World production of natural aphites of all grades, and
including flake, crystalline (plumbago) and amorphous, averaged
about 140,000 short tons a year during the past decade., Madagascar,
Germany, Austrla, and Czechoslovakia are the priné¢ipal producers of
flake graphlte; Ceylon of crystalline; and Mexico and Korea of the

_ amorphous varlety.



Market and Prices:

Graphite has many uses in industry, but it is employed
principally in foundry faclngs, lubricants, crucibles, retorts and
stoppers, pencils and crayons, paints, and stove polish. 1In the
United States, these industries took 63 per cent of the total gra-
phite sales in 1938, dry batteries, electrodes, and commutator bru-
shes use important quantities, mostly amorphous or artificial.

AMerican importers, early in 1941 commenced to show con-
cern over curtailment of shipments from Madagascar for the crucible
trade, which consumes about 90 per cent of such imports. This in-
volved the possibility that American crucible makers might be forced
to revert to earlier practice and use Ceylon graphite, now largely
discarded in favour of Madagascar flake. In an effort to forestall
any serilous shortage, steps were taken during the year, with Govern-
ment support, to revive the defunct Alabama graphite industry, which
had attained consider able temporary importance during the last war.

Canadian graphite requirements are princlpally for the
foundry, dry battery, and paint trades. Foundry needs are met in
part by domestic (Black Donald) production, and in part by imported
Ceylon plumbago. The battery trade uses mainly Mexican amorphous,
and palnt requirements are filled largely by low-grade amorphous and
flake. Owing to the fine grinding required to free the graphite,
these Canadlan deposits from which production was obtalned several
years ago yielded relatively little coarse flake of crucdible grade,
but with modern flotatlion methods of concentration, these ores could
probably be readily treated to yileld flake suitable for foundry work,
when mesh-size 1s not important. Supplies of graphlite are becoming
difficult to obtain and the demand is inereasing, and it may thus be
necessary to reopen some of the old properties.

Graphite for United States consumption is mainly imported,
the only domestic production of importance at present coming from
near Morrlstown in northern New York State. Imports are handled
chiefly through large importing houses which supply the trade, though
some of the larger crucible and perhaps other firms likely import
directly. As a result of the war demand, Imports in 1940 showed 2
threefold increase over the average of the preceding five years.

According to American trade journals, prices at the end of
1941 were as follows: Ceylon lump, 10 to 12 cents a pound; carbon
lump, 9 to 10 cents; chip, 7 to 8 centsy dust, 4 to 5 cents. Mada-
gascar flake, 9 to 10 cents. All prices ex-dock New York, duty paid.
The spot price of Mexican amorphous rose slightly to $10.60 a ton,
with quotations f.o.b. New York at $14 to $25 a ton, according to
grade.

Tariff:

The duty on graphlite entering the United States under the
general tariff, is 10 per cent ad valorem on natural amorphous and
artiflicial grades, and of 30 per cent on crystalline lump, chip,
and dust grades. The duty on imports from Canada and the United
Kingdom is one-half of the above rates. The Canadian tariff 1s as
follows: graphlte, not ground or otherwise manufactured, British,
free; intermediate (including the United States), 72 per cent ad
valorem; general, 10 per cent; on ground and manufactures of,



including found facings, but not crucibles, British 15 per cent,
intermedlate, 25% per cent, general, 25 per cent,

Graphite 18 classed as an essentlal mineral by the
United States Government, and exports of graphlte and graphite pro-
ducts have been subject to special export license since July 5,
1940,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.
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GRINDSTONES, PULPSTONES, and SCYTHESTONES IN 1941

Grindstones =~ The Read Stone Company, Sackville, New Brunswick,

was the only producer of these stones in Canada and shipped

from quarries near Stonehaven, on the Bay of Chaleur, New Brunswlck,
The total grindstone sales amounted to 170 tons valued at $8, 500,

as against 299 tons valued at §11,723 in 1940,

The large-fize Canadian grindstones are used mainly for
sharpening pulp-mill and tobacco knives; apnd in the United
States in the file, machine-knife, granite tool, and shear
mamifacturing industries. The small stones are used for scythe
and axe grinding., Because of the competition from the artifiecial
grinding wheel and from foreign natural stones, production of
grindstones from quarries continues to decline,

Pulpstones — There has been no output of pulpstones since the
JeAe and C.H. McDonald Company ceased production four years ago’
from the sandstone beds on the northwest end of Gabriola Isgland,
near Nanaimo, Vancouver Island, British Columbia.

Good pulpstones are in demand, particularly for use in
the large magazine grinders, but as known Canadian depogits
containing thick beds of sandstone of the proper quality appear
to have been worked out, production for the present has ceased.
There is also an increasing competition from Canadian-made
artificial segmental pulpstones mainly of silicon carbide grit
and at present about 560 of these stones are in use in the
various Canadian pulp mills., The imported natural pulpstones
come mainly from West Virginia, United States.

Scythestones -~ Over 42,000 of these small hand-operated stones,
with a total weight of 18 tons and valued at $3,000 were sold

in 1941 by the Read Stone Company, compared with 18 tons valued

at $2,520 in 1940. These stones have for many years been
obtained from the same quarry from which the company's grindstonas
are produced, but from finer textured beds of the sandstone.

The production of all grades of stone in 1941 was 188"
:on§9zglued at $11,500, compared with 317 tons valued at §$14,243
n .

Exports of these stones in 1941 were valued at $20,579
as against $4,149 in the previous year, Imports, which consisted
chiefly of pulpstones, werec valued at $102,768 as against $192,493
in 1940. Most of these come from the United States.

ISSUED BY THE BUREAU OF MINEGS,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



GYPSUM IN 1941

Source of Supply:

The materials produced are the hydrous calcium sulphate,
commonly known as gypsum, the partly dehydrated material known as
plaster of Paris or wall plaster, and the anhydrous calcium sulphate
known as anhydrite,

Nova Scotia is the largest producer of gypsum in Canada, and
is followed by Ontario, New Brunswick, Manitobe, and British Columbia,

Producing localities:

In Nova Scotie, Canadian Gypsum Company, operating at
Wentworth, Hants county, about two miles from the town of Windsor, 1s
the largest gypsum operator in the province, The stone is obtained
from two separate quarries and the annual output is about 900,000
tons, Shipments of the crushed stone are made by steamer to the United
States.,

National Gypsum (Canada) Company carried on operation at .
Walton, Hants county, and also at Dingwall, Victoria county, in north-
eastern Cape Breton, This is the largest operation of the company;
shipments are made to the United States.

Connecticut Adament Gypsum Company operating at Cheverie,
Hants county, continued operations, the product being shipped to New
Haven, Connecticut.

Windsor Plaster Company quarried stone from the old Mosher

uarry on the property of Windsor Gypsum Company., The gypsum is
%reated in the companyt!s manufactur¥ng plant at Windsor, and the

products sold, in the form of selenite hardwall, bondwall, Kayo bug
killer, dental plaster and plaster of Parls, to markets in Eastern
Canada and Newfoundland,

Gypsum Lime and Alabastine (Canade),limited continued opera-
tions at Baddeeck Bay, Cape Breton, during the summer months, Shipments
are made by boat to the company's plant at Montreal, Viectoria Gypsum
Company carried on operations at Little Narrows, Victoria county.

In New Brunswick, the gypsum quarries and plant at Hillsborough
operated steadily and shipments of crude gypsum were made to the United
States and all grades of plaster and wallboards were produced for the
market in eastern Canada,

Extensive deposits of gypsum are known to occur in northern
Ontario, but, so far, these have not been developed, In southern
Ontario, the gypsum industry was active in the distriet south of
Hamilton, and supplied all grades of plaster and plaster products to
the markets in Ontario and Quebec.

The markets in the Prairie Provinces were supplied by the
four operating plants, two of which are in Winnipeg, Manitoba, and two
in Alberta,

Deposits in northern Alberta, although distant from markets
and rallway, are of good grade,

In British Columbia, production from the deposits at
Falkland were maintained to supply the plant at New Westminster,
Several other deposits are known to occur in British Columbia, A
large tonnage of by-product gypsum is obtained from the production of
‘ghas.hate fertilizers at the plant of Consolidated Mining and Smelting
ompéany at Tadanac, and efforts to find an outlet for this material
.are beipg continued, :



Production and Trade:

The production of gypsum in 1941 was 1,590,321 tons valued
at $2,947,361, compared with 1,448,788 tons valued at $2,065,933 in
1940, This production constitutes an all-time record for Canada.

Exports of gypsum were: 1,238,464 tons valued at $1,260,740,
compared with 1,31%,360 tons valued at $1,372,386 in 1940, Imports
were: 2,194 tons valued at $69,759,compared with 1,844 tons valued
at $56,278 in 1940,

The world production of gypsum is estimated at between 9 and
10 million metric tons, Canada probably occupies third rank among
the world's producers,

Markets:

Gypsum is marketed in the crude lump form, ground as "land
plaster" and "terra alba', or ground and caleined, as plaster of Paris
or wall plaster, Rach year an increasing portion of the calcined
material enters into the manufacture of wall-board, gypsum blocks,
insulating material, acoustic plaster, etc. Anhydrite is used mainly
as a fertilizer for the peanut crop in the Atlantic seaboard states of
the southern United States..

The use of anhydrite in England for the manufacture of sul-
phuric acid, ammonium sulphate, cement and special plasters is increas-
ing, and in normal times there is a good opportunity for the Canadian
materiel in this market, Canada is fortunate in having extensive
deposits, favourably situated for commercisl exploitation, the material
from which has been proved by tests carried out by the Department of
Mines and Resources to be of excellent grade, Prior to 1937 the
small production in Canada was exported principally for use as a ferti-
lizer for the peanut orop, but it is possible that an industry will be
started in this country in which the anhydrite may be used for the
menufacture of sulphur or sulphur compounds as well as of special
plasters, similar to those now being marketed in England.

The gypsum industry, which is entirely dependent on the
building industry, has not shown as rapid a rate of increase as some
of the other industries, Nevertheless, the improvement in recent
years has been quite marked,

The use of gypsum products in the building trades has made
rapid progress because of their lightness, durability, fire-resisting,
insulating and acoustic properties; and tiles, wallboards, blocks,
and special insulating and acoustic plasters have been developed. It
is probable that production of gypsum for domestic use will continue
to decline during the war, but as most of the crude gypsum is shipped
to the United States for the menufacture of gypsum products, indus-
trial conditions in that country will continue to have an important
bearing on the industry.

Crude gypsum is a low priced commodity, and its selling
price f.,o,b. quarry is dependent largely upon the quantity produced
and the production facilities available, For export, contracts are .
generally made with the producer for the year's requirements of the
purchaser and these contracts are generally made early in each year,
The price of crude gypsum as quoted by the Canadian Chemistry and
P;ocess Industries is $2.50 to $3.50 per ton f.o.b, mine,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
O[TAWA, MARCH, 1942,



IRON OXIDES (MINFTRAL PIGMENTS) IN 1941

Qres Mined and Producing localities:

Ochreous iron oxide, which is sold uncalcined and used chief-
1y in the purification of illuminating gas, comprises the bulk of the
minerals produced under .this category. The calcined form of ochreous
iron oxide is used in the menufacture of paints. A s..aller quantity
of natural iron oxides associated with clay-like materials in the
form of umbers and siennas is produced in the raw and the calcined
state for use as pigments in paints.

The Canadian iron oxide industry is small and the quantity
produced shows little change from year to year. Present producing
localities have met the requirements of the domestic pigment trade for
the cheaper grades for many years. The produdtion for some time past
hes come mostly from deposits near Trois Rivieres, Quebec. 1In 1941,
Sherwin-Williams Company of Canada operated deposits at Red Mill and
near Champlain in Champlain county. It was the only producer of
calcined iron oxides, the others having marketed only air-dried pro-
ducts. Dewusits at Al.avillie, Laviolette county, and at Les Forges,
St. Maurice county, were operated by Cnuries D. Girardin of Yamachiche.
The deposits at St. Adelphi, Champlain county, and the mine and plant
of Eugene McNicoll, at Lacoste, Labelle county, were idle throughout
1941. A small tonnage of air-dried products was shipped by J. E.
Chepman for experimental purposes from an ochre deposit at Cheneville,
Papineau county, in 1940, but no shipments were reported in 1941.
Among the other deposits worked in the past in Quebec are those near
St. Anne de Beaupre, Montmorency county; at Les Forges, near Trois
Rivieres; in Lynch township, Labelle county; and at St. Raymond,
Portneuf county. The erection of a sulphur plant at Aldermac mine,
west of Rouyn, in Quebec, from which iron oxide was to be produced as
a by-product, has been deferred owing to the war.

A small production of iron oxide from Alta Lake, New West-
minster district, and from oxide beds in the Windermere district,
British Columbia, has been reported since 1923, The oxide is used
chiefly for gas purification.

Other deposits could be worked in Quebec and Ontario, if the
demand warranted their development. In Novae Scotia, beds of ochre
and umber were operated to a small extent in the past. In Alberta and
Saskatchewan, several deposits of ochre are known, some having comm-
ercial possibilities, but as they are difficult of access and as the
market is limited, they have had little development. Large deposits
near Grand Rapids and Cedar Leke in northern Manitoba remain undevel-
oped for similar reasons.

Producetion, Trade, and Prices:

The records of Canadian production of ochres include in a
gingle itein, all grades of material, from the low priced raw material
to the high priced calcined products. Sales of ochreous iron oxide in
Canada in 1941 totalled 10,045 tons valued at $142,069, compared with
9,979 tons valued at $111,874 in 1940, Shipments by producers in the
Province of Quebec totalled 9,770 tons valued at $.3%,.00, compared
with 9,073 tons valued at $i07,845 in 1940. The Canadian production
from 1930 to 1938 remained constant at 5,000 to 6,000 tons a year.

. Exports of mineral pigments in 1941 were 3,787 tons, valued
at $229,731, compared with 4,913 tons valued at $24-,988 in 1940.

Imports of all kinds of ochres, siennas, and umbers totalled
1,552 tons, valued at $71,216, compared with 1,817 tons valued at
$70,339 in 1940. There were also imports of prepared oxides, fillers,
and related products, some of which were probably not ochres, valued
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at $1,510,385, compared with $1,037,951 in 1940. During the past two
years the imports have been mainly from the United States. ;

The demand within the country for these products is fair.
fost of the higher grade oxides, ochres, and umbers used in the paint
trade were formerly imported from Europe, and prior to the war, some
of the cheaper grades of FEuropean oxides even competed with ths dom~
esiic products, as they do not require calcining to produce the desired
colour. . bors

The price in New York of iron oxide, standard No. 1 quality,
Spanish red, remained normally at 3 to 5 cents per pound throughout
1941. The average Canadian selling price of crude ochre was $3.38 a
ton, and that of calcined oxides about $45.00 a ton, f.o.b. plant.

ISSUED BY THZ BUREAU OF I{IN¥S,
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LIME IN 1941

Source of Supply:

Lime is manufactured in every pfovincé exccept Prince
Edward Islond, though the Saskatchewan prodluction is intermittent
arid very small, Fifty-fiifie plants woerc in &peration auring 1941,
Both high-calcium and dolomitic lithes are prodaced in Nova Scotia,
New Brunswick, Ontario, amd Manitoba, but only high-calecium lime
is made in Quebsc, Alberta, and British Columbi&. Ontario, the
léading lime-producing province, supplies over oSne~half &f the
total output, Quéhbec being next with slightly more than one-—
quarter of the total.

Aged limé putty emd lime mortar £6r use in building
constriction are now available in a number of Canadian cities:
Lime morta¥ is comihg back into favour as a binder in masSonry,
and sales of lime for this purpose have increased very considerably
within the past two years &nd, with the present high degree of
activity in the construction industry, are expected to increase
further in 1942.

il ~ -

Much attcntion has been devoted recently to methods of
hydrating the magnesia when préparing hydrate from dolomitic
lime, and hydratsrs operating on. the principle df the autoclave
are now in use for this purpose; The practice of passing hydrated
lime through tubd mills~ is employed in some plants in the United
States with the object of incrsasing the plastitity. Retent ~
research in the United States on stabilization of clay-soil roads
with"hydrated lime has shown that~on ccrtain clays better results
are obtained with lime than with other stabilizing materials.

There are many prospective lime-producing localities in
Canad® becausc of the ablindance of suitable limestone throughout
the country. With the northward development of the mining industry,
considérable interest is being manifested in making lime from
limestone deposits in the far north.

Production and Trede:

Lime production in 1941 emounted to 862,845 tons’ valued
?;4%6,397,047, compared with 716,730 tons valued at $5,194,555 in

There is very little foreigh trade in lime becausc“lime
is made in nearly all countric¢s.” Exports in 1941 amociunted to
12,979 tons valtied at $113,964, compared with 23,617 tons valiled
at $121,340 exported in 1940, The greater part of thesd exports
go t& the United States, but small shipments are made to
Newfoundland, South America, and the West Indies.

G “Imports, “which arc all from the Unitoed States, amounted
in 1941 to 4,438 tons valuel at $26,761, compered with 4,126 tons
valued at $23,352 in 1940,

Market and Prices:

Lime is marketed in the form of quicklime and in the
hydrated~state, the litter being specially prepered- slaked lime
in the form of fine powder that is marketed in 50-pound, m glti-wall
paper bags. Quitklime is marketed in the lump, pebbld, crushed,
and pulverized forms; lump lime and pebble lime are sold either



-~

in bulk or packed in barrdls; crushod 1lime (1-inch and undor) #nd
pulverized lime {groiund to minus 20 mesh, and in some plants to
minus 50 mésh) dre sold in airtight, multi-wall papor bags. In
these various forms Iime finds a multitude of uses in chemical”
ond nmetallurgical processces of the great basic raw natérials for
the chemical industry, and of the ourrent production more”than
85 per cent is used in chenmical pmw cesses, thus the old donception
of lime as being primarily a structural material is no longer true,

-

w

Prices of tho virious lime Produts vary over a wide
range depending on the geographical position of tho plamnts and on
difference in quality of the lime. No significant change occurred
in prices of linmec during 1941,

ISSUED BY THE BUREAU (F MINES,
DEPARTMEINT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.



LIMESTONE (GENERAL) IN 1941

Sources of Supply:

Iinestone, bocouse of the great variety and importance
of its industrial #ses, is the rost useful of all rocks. It is
quarried in 2ll pravinces of Cancda except Prince Edward Island
and Saskatchewan, but by far the greater pert of the production
cones fron Ontario and Queboc. The 1941 production of limestone
for all purposes, ineluding the menufadture of lime and cenent,
congtituted about 90 per ecent of the total production of Canedian
stone,

Lirestone is available in great bedded formations and
in massive highly metamorphosed deposits—-the former being mpch
ord cormon anl yielding rost of tho production., At present!
almost 81l Conadion limestone is won by opdn pit nethods, though
underground mining of the roeck has been adopted by several Gon-
paniesd producing limestone for chemical and netallurgiocal uses
anid for meking lime. Underground nining will undoubtedly become
more cormon, particularly for the production of high-grade stone
for chemical use, as the readily accessible parts of deposits
becone worked out.

: 0f significance in connection with future production
of purc limestone is the progress being made in beneficiation,
whareby siliceous matsrizl is in part removed from limestone by
flotation: This method of purifying limestone is now in"use at
soveral Portland cement plants in various parts of the world.

Production and Trada:

- - -

The 1941 profuétion of limestone for general use,
exclusive of that used for building stone, linme, and cemont is
estinated at 6,810,000 tons valued at %5,é69,000, corppared with
a produetion of 6,108,591 tons valued g% §5,126,075 in 1940,

The productidn for all purposes in 1941 is estimated at ¢
10,450,000 tons, compared with 9,183,860 tons in the previous
year.

Linestone is widely distributed and is quarried on a
large scale in all industrial countries. Rarely is thére any
considerable international trade in it, but, because foreign
limestone can be obtained rore cheaply at certain large consuning
centres in Canada than the domestice, considerable quantities are
imported from the United States and Newfoundland for usc as blast
furnace flux, and freom the United States alone for road metal, emd
for use in some pulp mills in Ontario near the International
Boundary. Comparatively small tonnages are exported to the United
States for use in agricultu¥c amxd in sugar refineries. No sep=
arate record is maintained of the trade in limestone.

Markets:

-~

For domestic use, linestone is marketed in a variety
of forms ranging frorm huge squared blocks of dimension stone
used in construction, to extremely fine dust used chiefly as.a
nineral filler. Some of the products are processed but little
if at all from the condition in which the rock is sbtained fron
the quarry, a§ for example limostone used in ths wond pulp
industry, but the bulk of the output is orushed and screened

for use as rnad netal, concrote aggrogate, railroad ballast, and



as flux in netallurgical plants, Large quantitios aro used in
thé nanufacture of Portland cement, lime, and various chemical
products. Argillaceous dolonite is used in the nanufacture of
rock wool., This industry is stoeadily oxpanding in Conada and
in 1941 its output was valued at well over $1,000,000. Pure
dhlonite is assuming a position of inmportance as o raw material
for tho manufacture of magnosium metol. A prncess has beoén ;
developed to extract magnesiun directly from calecined dolomite,
and a plant erploying this process is now under condtruction in
Ontario. Caleined dolonite is also used in other countries to
precipitate magnesia from sea woter and nagnesiun ochloride
brines~-the nmagnesia sn obtained being used either for the
nanufacture of nagnesium netal or f6r refradtory matdrials. A
present use for liméstone, copable of snormous developnent, is
in agriculture. Though the nccessity of applying limestone &r
lime to egricultural lend in order to mintain or inerease sodil
fortility has been emphesized for nony years by authoritiocs on °
agriculture, the gquantity sn used in Coannda is still very small,
Whereos if the proper quantity were applied it would constitute
one of the principal outlets for lirmestonc.
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LIMESTONE (STRUCTURAL) TN 1941

Orcs Mined and Producing Localities:

Limestone in blocks of large dimensions for sawing into
building stone is quarried in Quebec, Ontario, and Manitoba. In Quebec,
gquarries at St. Marec des Carrieres, Portneuf county, produce grey
limestone, and several in and near Montreal yield limestone of similar
colour. In Ontario, a large guarry near Queenston in the Niagara
peninsula ylelds silver-grey limestone as well as smell quantities of
buff and of variegated buff and grey. At Longford Mills, near Orillis,
buff, silver-grey, and dbrown limestone for use both as marble and as
building stone is available, but has not been quarried for the past
several years. The Manitoba quarries are near Tyndall and yield
mottled buff, mottled grey and mottled variegated limestone. Besides
these large quarries, the products of which have a wide ‘shipping range,
small quarries producing building stone for local use are worked near
Quebec City, Montreal, and Hull in Quebec; and at Ottawa, Kingston,
Erin, and Wiarton in Ontario. Rubble is their chief product.

Some of the quarry companies market stone in all stages of
manufacture, from the mill block to elaborately carved material; otherc
sell stone only in the mill block. Waste material is utilized for
crushed stone, rubble, riprap, flagging, chemiceael and metallurgical
purposes, and for lime manufacture. The tonnage and value of waste
products are not included in the production data given below.

There were no deve&ag§§nts of importance in 1241. Although
building construction is very.owing to defence needs, most of the
buildings are of the factory type and require little cut stone; thus,

the building-stone industry is relatively inactive and a number of the
quarries are v'ither shut down or operatal only for a short time sach year.

The limestone deposits being worked for building stone are
favourably situated in respect to centres of population and the supply
of stone is adequate for present and future demands.

Production and Trade:

The production of limestone for structural purposes in 1941
was 23,269 tons valued at $272,520, compared with 28,376 tons valued
at $263,068 in 1940. This production was largely from quarries in
Ontario and Quebec. The value refers only to stone marketed in mill
blocks, or in the finished condition by the quarry companies, and does
not include the value of the work done on the stone by cut-stone
contractors.

Exports of building limestone are small and are not separately
recorded; exports of building stone of all kinds except granite and
marble had a value of only $6,326 in 1941, compared with %1,016 in
1940.

Imports of all varietics of huilding stone, excepting marble
and granite, during 1941 were valued at $13,036, compared with $29,749
in 1940. This imported stone is mostly limestone.

Prices:

Prices of limestone in the mill block f.o.b. quarry have
remained almost stationary in recent years, and range from 50 cents to
$1 per cubic foot, depending on the size of block and grade of stone.

ISSUED BY THE BUREAU OF LIINES,
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LITHIUM MINERALS IN 1941

Source of Supply:

Amblygonite, spodumene, and lepidoclite, the chief lithium
minerals of commerce, contaln respectively about é, 6, and 4 per cent
of lithium, The known Canadian occurrences of present economic
interest are confined to Manitoba. A number of lithium-bearing
pegmatites have been found in the Pointé du Bois area, in the south-
eastern part of the provinoce, since 1925, when the original discovery
was made on the Silver Leaf property in that area, and exploratory
work on certain of these deposits hes disclosed appreciable tonnages
of the above three minerals. A few hundred tons, mostly from the
Silver Leaf mine and from the Buck claims at Bernic lake, have been
shipped to the United States., ILithium Corporation ¢of Canada, 403
Avenue Building, Winnipeg, the only active operator, has confined its
work principally to its Bernic lake deposits, where it stock-piled
somc amblygonite during the year. Spodumemnc is the principal mineral
on the company's property at Cat lake; the other known occurrences
of the mineral in Mesnitoba boing near Falcon lake, :85 miles ocast of
Winnipeg, and on the Kobar claims, near Mile 81 on the Hudson Bay
Railway. Recent and projected road construction will provide improved
transportation facilities for several of the more important lithium
properties adjacent to the Winnipeg river,

Platcy books of lepidolite occur in small amounts in a
pegmatite in Wakefield township, Hull county, Quebec, and spodumene is
reported to ocour in Lacorne township, Abitibi county, about 10 miles
from the Barraute station on the Canadian National Railway. Spodumene-
bearing pegmatites comtaining beryl, tentalite, and other minerals
typical of lithium mineralization, have heen reported in en area
lying about’ 20 miles northeast of Yellowknife in the Northwest
Territories.

Production and Trade:

Fo production of lithium minerals was reported in 1941.
The lmst shipment was made in 1937 and came from the Bernic lake
deposit in Manitoba, the value of the shipment being $1,694. Figures
of world production, exports and imports are not published. Most of
the world supply comes from deposits in the United States, Southwest
Africa, and Argentina., Production of lithium minecrals in the United
States comes mainly from the Black Hills region in South Dakota,
Known reserves of lithium in that country are believed to be suffiecient
to meet the relatively small requiremaents. Shipments from Southwest
Africa have been inoreasing in recent years, with exports of 611 long
tons of lepidolite and 179 tons of amblygonite in 1940, all of whieh
went to Great Britain., Thore was also a production of 40 tons of
petalite, a lithium-aluminium silicate of lower lithie content than
spodumense. The output of amblygonite from Southwest Africa in the
first six months of 1941 amounted to 100 tons. Production in
Argentina ocongi sts mainly of spodumens.

World reserves of lithium minerals are large and widely
distributed and production could be greetly inoreesed if necessary.
Up to the present, however, world consumption has not exceeded a few
thousand tons a year,

Uses:

The high-lithia minerals, emblygonite and spodumense, are
used chiefly in the production of lithium chemicals and metal, the
prineipal use of [.epldolite being as a batoh conmstituent in the making
of opal and heat—resistant glass. The use of amblygonite, spodumens,
and lepidolite in the ceramioc industry is based on the powerful
fluxing effeot of the lithie they contain, as compared with the soda



or potash of foeldspar. In the ¢eramic industry, rccent attention has
been given chiefly to spodumene, the most abundant of the lithium
minerals. Spodumene is rather refractory, but spodumene feldspar
mixtures have lower melting voints than has feldspar alone. The
objectionable high thermal expansion of spodumene may be overcome by
caleining and conversion to the stable "beta" form as is done in the
so-called decrepitation prosess for the recovery of spodumene in the
form of fine powder from rock consisting of intimate mixtures of
spodumene and quartz or spodumene and feldspar. The mineral is
believed to have possibilities for use in pottery bodies, glazes, and
enamels in replacing more costly prepared lithium carbonate, provided
that it can be obtained in standard grade of the required purity.
Lepidolite has proved highly effective as a fluxing addi tion in high-
talo bodies; ond amblygonite is of value for use in opaque glasses.

The treatment of lithium ores for the production of salts
and metal has long been confined to a few companies with plamnts in
the United Svates, England, Germany, and France. The use of lithium
chloride, onc of the most hygroscopic of the inorganic compounds; as’
a drying agent in air--conditioning hes been increasing in importance.
It, and the fluoride, are used as a flux in coatings for aluminium °
welding rods. Lithium hydroxide is used in Edison storage batteries,
naeinly for use in nine locomotives. A method of making single
erystals of lithium fiuoride up to eight pounds in weight from a
molten bath has been perfected. The fluoride has valuable optical
properties and is replacing fluorspar for general use in instruments,

Lithium is the lightest of all the metals, having a
spocific gravity of only 0.5%. A wide range of master alloys of lithium
with caleium silicon, brass, copper, manganese, zinc, lead, tin, mag-
nesium, and aluminium, has been developed in the United States., The
lithium content of the base metal varieties ranges from 0,5 per cent
to 10 per cent, and rises to as high as 50 per cent in the light
calcium and silicon series, The component metals are produced by
electrolysis, and the alloys are made in an eledtric vacuum furnace.
The elloys are furnished in lvmps, slabs, cubes, or plates, and are
being used to an inoreasing extent as de-oxidizing, de-gasifying, and
de~sulphurizing agents in copper, brasses, bronzes, etc.,, and for the
hardening of lead and aluminium, Alloys of lithium with zinc,
aluminium, and magnesium are gtrong and are highly resistant to cor-
rosion. It is stated that the addition of one~third of a pound of
lithium per ton imparts ductility to alloy steels,

In the use of lithium as a neutralizing medium for furnace
atmospheres in the heat treating of steel and non-ferrous alloys, the
desired effeect is achieved by placing a lithium cartridge in an evapo-
ration chamber through which the spent gases pass to the muffle where
the work is being treated. It is claimed that this method dispenses
with carburizing, decarburizing, or scaling of the finished work, and
that it is applicablc in the melting of non-ferrous alloys in crucibdles,
in which it prevents drossing, and in the heating prior to forging or
pressing, Lithium hydride is being used as a convonient means of trans=
porting hydrogen gas by air to remote localities and for its safe
storage; the nitride offers similar possibilities for ammonia,

Pricos:

: Prices of the master alloys range from 50 conts to §8,00 a
pound in ton lots, Amblygonito continued $o sell at about §$40.00 a ton,
fooob. American mines, for material with a lithia content of from eight
to nine per cent. Crude lump lepidolite, at $24,00 to $25.00 a ton,
f.0ob., showcd little change from 1940, and spodumene, six per cent
grade, remoined at $3%0.00 a ton,
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MAGNESITE AND BRUCITE IN 1941

Ores Mined and Producing Localities:

4 Magnesitic dolomite consisting of an intimate mixture-
of magnesite and dolomite is quarried at Kilmar and at Harrington
Bast, in Argenteuil county, Quebec, and 1s processed for use as
refractory materials. Products at present marketed include
caustic~calcined megnesitic dolomite, dead-~burned or grain
material, bricks and shapes (both bufned and unburned), finely
ground refractory cements, and, in combination with chrome, the
dead-burned material is used as mn ingredient in certain other
types of refractory. Magnesia products made in Canada from
imported magnesite and magnesia include fused magnesia (artificial
periclase), optical periclase, and "85 per cent maegnesia" pipe
covering.

Large deposits of magnesite containing considerable
gilica and alumina occur in British Columbhia near Marysville,
between Cranbrook and Kimberley. They are owned by Consolidated
Mining and Smelting Company of Caneda, Limited amd experimental
work to remove the silica and alumina by flotation has been dons,
but there has béen no commercial production to date, A number of
othér deposits of magnesite are known in British Columbia and the .
Yukon, but either because of their limited extent or remoteness
from transportation, they are not of commercial importance at
present.

- Deposits of earthy hydromagnesite occur in British
Columbia near Atlin and Clinton, and at various times some have
been worked on a small scale, but there has becn no production
in recent years,

Deposits of brucite (magnesium hydroxide) recently dis-
covered by the Bureau of Mines, Ottawa, at Rutherglen, Ontario,
and at Bryson and Wakefield, Quebec, have added greatly to the
known reserves of magnesium mincrals of economic importance.

The brucite occurs as grenules thickly disseminated through a
matrix of crystalline limestone. By a process doveloped in the
Bureau of Mines laboratories, and described in a report recently
issuced by the Bureau, it is possible to recover these brucite
grenules in the form of magnesia of a high degree of purity,’
apparently at a cost that will enable it to coémpetc with imported
magnesia in eastern Canada. Thoe magnesia so obtained is suitable
for themanufacture of high~grade basic refractofies, magnesium
metal, and various chemical compounds.  Hitherto, magnesia of
equal purity has not been available from any Canadian source,

but has had to be imported from Asia, Burope, or the United Statos.
Being an-essential wer commodity, supplies of nagnesia are diffie-
cult to obtain during wartime, and a domestic source is of prime
importance. A plant is now under construction near Wakefield
Quebec to produce magnesia from the deposits in that areca and’is
expected to be in operation carly inm 1942,

Production and Trade

Canadian production and trade figures are not e
for publication owing to the war, &n ot available



Markets and Prices

» Magnosito is available in many countrics.  Russia is
probably the worldts grecatost producer of magnesite, but almost
all is for domestic use,

Magnesite is usually calcined before shipment amd the
rosultant mognesia is uscd for the making of rofracto¥y products
to withstand éxtremely high temperatures, fér making oxychloride
coment, "and for magnesium metal. It is also the basis of a
number of magnesium salts and has many minor uses. The world-
wide demand for magnesium metal has greatly stimulated iriterest
in deposits of magnesite. Although until three years ago almost
all the world's mognesium was made from magnesium chloride brine
and from waste water used in treating potash minerals, magnesite
is now an important source of this light metal in Europo, -
Englond, and the United States,

* 7 Competing with magnesite as solrdes of magnesia prodiocts
are dolomite, brucite, and sceca-water. "Dolomite, in addition to
its use as a refractory material hos long been the prinéipal
source of basic mognesium carbonate and pure megnesium’ oxide,
and processes have been worked out for the production of mognesium
metal from it. Brucite is being quarried in the United States
for the manufacture of refractories. The extraction of moghesia
from sea-water is now being done on a very lakgé scale in both
Ernglend end the United States, the material so obtained boing used
for making magnesium metal as well as for various industrial ond
pharmaceutical purposecs.
A © 7 "Prices of calcined magnesite in 1941 f.o.b. Montreal
or Toronto' as quoted by Canodian Chemistry and Process Industries
were $70 to $90 por ton. This price has obtained since November,
1929, whén the price rose from the $48 to $60 renge that hod pre=-
veiled for more than a year previously.
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MAGNESIUM SULPHATE IN 1941

Source of Supply and Producing Localities:

Natural hydrous magnesium sulphate (Epsom Salts or Epsomite)
occurs in deposits in lake bottoms or in solution in brine lakes in
British Columbia. In Saskatchewan, it is found associated with sodium
sulphate., Attempts have been made to produce refined salts, and a
number of years ago there was a considerable production from several of
the "lakes" in British Columbia, and experimental shipments were made
from one of the lakes in Saskatchewan.

The largest production has come from the deposits at Basque,
British Columbia, the material from which is refined at Ashcroft, 15
miles south of the deposit. The refinery, now owned by Asheroft Salts
Company, Limited, has a capacity of 10 tons of salt a day. It was
operated until the early summer of 1939, when it closed down pending
lmproved marketing conditions, end was again brought into production
"in 1941. The material produced was of high grade; four samples, repre-
sentative of the different crystal sizes prepared all ran over 99.5
per cent MgS0,4.7Hg0. There are a number of other occurrences in
British Columbla, near Clinton, north of Kamloops, and in Kruger's Pass,
south of Penticton.

In ﬁaskatchewan, two lakes south of Wiseton contain brines
high in magnesium sulphate, and Muskiki lake, just north of Dana, con-
tains brine high in magnesium and sodium sulphate, which at certain
times of the year, crystallizes into a bedded deposit with layers of
both salts.

Production and Trade:

The Canadian production of magnesium sulphate in 1941 was
265 tons valued at $7,343, there being no production in 1940.

The imports in 1941 were 2,729 tons valued at $109, 022, com-
pared with 2,211 tons valued at $86, 090 in 1940.

Mgrket Conditions and Prices:

In the chemical industries, Epsom salt finds many applications.
It is employed for tanning and in dyeing, and for textile and medicinal
use. Magnesium sulphate is used in the paper industry for weighting
paper. In the sole leather industry it is used to obtain a clean shiny
cut, and it also helps to retain moisture in the leather and increases
its weight. Magnesium salt is used in the dyeing industry only to a
small extent. 1In some cases it is used in the after treatment of
leather to increase the fastness of the colour to washing. Magnesium
sulphate is used extensively and in large quantities in medicine. It
is used for various purposes in the manufacture of textiles. In bleach-
ing wool magnesium sulphate is added to destroy the corrosive effect
of sodium peroxide. It is also used for weighting textile fabric,
especially silk. Mixed with gypsum and ammonium sulphate, it is used
in the manufacture of non-inflammable fabrics.

Prices for Epsom salts remained steady for the greater part
of the year, due to the discontinuance of supplies from European
countries, hitherto the main sources of supply. Quotations at the end
of the year for the technical grade, as given by Canasdian Chemistry
and Process Industries for Toronto or Montreasl delivery, ranged from
$65.00 to $70.00 per short ton in bags, whereas the B.P. material in
barrels was quoted at from 3-1/2 to 3-3/4 cents per pound.

- Pariffs:

When magnesium sulphate is not being made in Can=d-, Imports



-De

are dutiable at the rate of 17% per cent, otherwise the duty is 20 per
cent. The tariff on the material entering the United States is 3/4 of
a cent per pound, or $15.00 per ton.
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MARBLE IN 1941

Source of Supply: 3

Marble quarries are operated in the provinces of Quebeas,
Ontario, Manitoba, and British Columbia. The products include
squared blocks for sawing into sleabs and for making monuments, and
broken marble for rubble and for making terrazzo, stucco dash,
whi ting substitute, marble flour and artificial stone. Waste from
some of the quarries is sold for chemioal uses ami for road metal.

In Quebec, several varieties of clouded grey marble and
also & black marble are gquarried at Philipsburg by Missisquol Stone
and Marble Company, Limited, Some brown marble used for counters
and wainscoting is obtained from the building stone quarries in the
Trenton limestones at St., Marc des Carrieres, Portneuf county.
Dolomitic¢ white marble is quarried and crushed by White Grit Company
at Portage de Fort, Pontiac county, and by Canada Marble amd Lime
Company at l'Annonciation, Labelle county, for the making of terrazzo
chips, stucco dash, poultry grit, artificial stome, and for chemical
and ceramic uses. A small quantity of dark red marble has been
quarried at Cap St. Martin near Momtreal, chiefly for making tomb-
stones.

In Ontario, black marble is quaxried at St. Albert, near
Ottawa, by Silvertone Black Marble Quarries, Limited. Recently a
40-inch bed of marble was uncovered in this quarry which, because of
its soundness and uniformity, is suitable for making large monolithie
pillars, White marble is quarried at Marmora by Bonter Marble and
Caloium Company, Limited, and at Haliburton by Bolender Brothers for
making terrazzo chips, poultry grit, stucco dash, and artificial
stone, Buff, red, white, green and black marbles are querried north
of Madoc by Karl Stocklosar and by Connolly Marble, Mosaic and Tile
Company, Limited for use as terrazzo.

In Manitoba, a number of highly coloured marbles are
available, but there is only a small production to supply terrazzo
ohips and building rubble.

In Alberta, a deposit of caloareous tufa near Radnor station
on the Canadian Pacific railway has been quarried for terrazzo and a
small quantity has also been marketed in block form.

In British Columbia there are many deposits of marble, but
there is only a small production of white marble near Victoria amd on
Texada island for use as terrazzo, poultry grit, marble sand, and
whi ting substitute.

Many known deposits of beautifully coloured marbles have
never boen fully investigated, chiefly becouse the present demand in
Canada for marble of any one colour, other than for a staple variety
such as white, 1s comparatively small,

The war has adversely affected the Canadian marble industry,
for though comstruction activity is again at a high level, most of
the buildings erected are of the industrial type in which little or
no standing marble is used,

Production and Trade:

" Production of marblé in 1941 amounted to 17,570 tons valued
at $129,210, compared with 13,739 tons valued at $75,409 in 1940,

Exports of marble are recorded with exports of granite, and
the exports of the two during 1941 emounted to 2,751 tons valued at
$27,079, compered with 1,075 tons valued at §10,954 in 1940,
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Imports of marble dauring 1941 ha® a value of $43,295,
compared with $84,005 in 1940. Current imports of marble are largely
in the form of unpolished slabs and in the form of sawn stock for
tombstones, the finishing being done in the marble mills throughout
Canada, Most of the imports of marble blocks are from the United

States.
Market Conditions:

The Canadian market calls for interior decorative marble
almost entirely, end very little is used for tombstones. In recent
years there has been an increasing demand for marble in the form of
terrazzo for flooring, and many inquiries have reached the Bureau of °
Mines, Ottawa, as to where marbles of various colours can be obtained,
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MICA IN 1941

Ores Mined and Producing Localities:

Ganada has the distinction of being one of the two main
world sources of phlogopite or amber mica, the other being the
Prench possession Madagascar.

Muscovite, or white mica, is of fairly common occurrence in
Canada, but in general, deposits of this type of mica have proved of
small economic importance owing either to the poor grade of material
or to the small amount of mica present, and production of muscovite
has been negligible.

Most of the production of phlogopite has been derived from
a comparatively restricted area in adjacent parts of Ontario and
Quebec, in the general Ottawa region, and extending roughly from
Kingston, on Lake Ontario, northeastward into Gatineau amd Papineau
counties, Quebec, In Quebec, the mica-bearing series extends for
some distance west and east of the main productive district, into
Pontiac and Argenteuil counties, respectively, and there are also
several scattered occurrences as far east as Quebec City. In Ontario,
similar outlying deposits extend westwardly into Hastings and
Haliburton counties. In recent years, most of the productive activity
has been centered on deposits in Quebec.

Leading nroducers of ember mica in 1941 were Messrs.
Blackburn Brothers, who operate the old Nellis mine, in Hull tgwnship,
Quebec; St, Lawrence Mica Corporation, with a mine at Petit Pre,
near Quebec City; E. Wallingfor4, at Perkins, Toempleton township,
Quebec; and Xingston Mica Mining Company, which operates the Thirty
Island Leke mine in Bédford township, near Godfrey, Ontario. These
properties accounted for most of the output, the remainder being
derived from a number of small and mostly intermittent opcrations,
most of them in Quebec., Late in the year, Messrs. Blackburn Brothors
took over the old Phosphatc King mine, in Templeton township, (Quebee,
and procceded with plans for development of the property. Secrap
mica continued to be recovered from old waste dumps, from which some
merchantable sheet was also salvaged. The scrap is mostly exported
to a grinding plant of United States Mica Manufacturing Company, at
East Rutherford, New Jersey, and Chicago, Illinois,

The larger Canadian producers operate their own mica shops,
but there are also dealers who purchase rough~-trimmed or mine-run
mica from small operators and trim, grade, and split it for sale, -
either to other dealers and brokers, or to consumers, In smaller
rural commnities, much of the work, particularly splittings, is
farmed out, the labour being performed mostly by girls on piecework.

Black mica (biotite or lepidomelane) occurs in considerable
quantity in Paraday township, near Baneroft, in Hastings county,
Ontario, and the deposits were worked some years ago to supply a
grinding mill, now inactive, at Bancroft. This mica occurs in very
large sheets, but is mostly of poor splitting quality and too high
in iron for general electrical use, though some has found employment
in low—voltage domestic heater appliances.

Although muscovite, or "white" mica, is widely distributed
in the Precambrian rocks of eastern Canada and in certain areas of
western Ontario, Manitoba, and British Columbia, production has been
negligible. In general, it has been found that the proportion of
sound, merchantable sheet in the pegmatites is too low for the ;
profitable mining of this mineral alone., During the past three years,
there has been much prospecting end some mining activity on scattered
miscovite oceurrences in Quebec, mainly in the Lake St. John-Sagucnay



region, Only a small production, mostly of very small punch sizes,
resulted from most of thi§ work; some of the output was shipped to
a punching plant at St. Césaire, near Granby.

An outstanding recent development has been the discovery
in Bergeronnes township, east of the Saguenay river, of a deposit
of high-grade "ruby" muscovite, comparable in quality to the best
Indian or Brazilian mica. This property which is owned by Eugene
Simard, of Grandes Bergeronnes, came into production on a small scale
in 1940, but was reported inactive in 1941, Some muscovite was
also taken from the old Maisonneuve mine, in Berthier county, north
of Joliette in 1940. Samples of large sheets of a good grade of
stained muscovite, said to have come from a remote locality on the
Peribonka river, 100 miles north of Lake St, John, have been received
by the Bureau of Mines, and similar samples have also been received
from a deposit near Wabowden, on the Hudson Bay railway in Manitoba,
Ko developments have been reported, however, in either instance,
There were reports of plans to develop further certain of the musco-
vite occurrences in the Teteé Jaune-Big Bend region, in British
Columbia, but there is no record of any production. A few small °
sales of muscovite were made in 1941 from deposits in the Mattawa,
Lakefield, Kaladar, and Parry Sound districts, Ontario,

In recent years, a small production of fine flake muscovite,
or sericite, has been obtained from a deposit at Baker Inlet, near
Prince Rupert, British Columbia., This material, which amounted to
100 tons in 1941, is shipped to Vancouver for grinding. The property
is owned and operated by P, M. Ray, 23 Besner Block, Prince Rupert.
The ground material is stated to sell for 432,50 per ton, f.0.b.
Vancouver, and is consumed mainly in the local roofing trdde. Ground
muscovite, made from imported Indien and domestic British Columbia
scrap, is also produced by G. W. Richmond, %239 West King Edward
Avenue, Vancouver, for local roofing use and for export, In 1941
Messrs. Fairey and Company, 661 Taylor Street, Vancouver, who grind
the fine flake muscovite from Baker Inlet, took about 100 tons of
grinding scrap from a deposit near Oliver, B. C,.

The mica-grinding plant oI Messrs, Blackburn Bros.,
Blackburn Building, Ottawa, in Templeton township, Quebec, contipued
to produce various mesh slizes of ground ambter mica from mine and
shop scrap, the demand being reported active and the volume of sales
nearly double the 1940 figure.

Of possibie economic interest is a sample of extremely
friable sericite schist received by the Bureau of Mines during the’
year, and said to come from a large deposit in Palmerston township,
Prontenac county, Ontario. A grinding test showed that a few passes
through rolls sufficed to reduce the material to a snow-white powdexr
nearly 60 per cent finer than 270-mesh, the particles having a
fibrous character. This suggests possible outlets for the ground
product in the paint and filler trades. Sericite commonly grinds
much more readily than mica, and accordingly can be sold at a much
lower price. Iacking the sheen of mica, it is reported to be preferwed
for varnishes and certain other protective coatings., Of immediate
defence interest is the announcement that sericite can be used to
replace a substantial part of the zinc oxide used in rubber, where
it serves not alone as a filler but also as an asctivator and accelera-
tor, and it is claimed to have already proved its value in cable
insulation, Other suggested uses are in foundry facings, partings,
and core washes, either alone or combined with graphite.



Production and Trade:

Canadian production and trade figures are not available
for publication owing to the war,

Production records date back to 1886, and show amual
outputs ramging in value from $30,000 in the carlicr years to as
high as $375,000 (in 1920), While sales have comprised mainly
shecet or block mica in the various trade sizes, including a fair
proportion of splittings, they have also included a considerable
eamount of waste grinfing scrap, the valiue ¢f which in some years
has represented over 50 per cent of the total and has averaged around
20 per cent,

Latest available statistics indicate that in 1938 total
recorded world production of mica of all classes and grades was about
31,000 long tons, but of this total, over 22,000 tons was low--priced
grinding scrap., The remainder comprised both sheet or block mica in
various styles of trimhing and splittings. Most of this was musco-
vite, as only Canada and Madagascar, which together produced a little
more than 1,000 tons, are producers of phlogopite. India has for
many years been the worldfs chief source of mica, both block and
splittings, and in 1938 exported almost 9,000 tons, Brazil recently
has been making rapid headway as a second important source of high-
grade muscovite; exports from that country in 1940 totalled 1,117
metric tons, or nearly three times the 19%9 figure, Canada's share
of the world production, though relatively small, is important, as
for certain uses, notably for heater plate, commutator insulation,
and heavy-duty aviation sparkplugs, amber mica hag definite superior-
ity over muscovite,

Market Conditions:

In 1940~1941, as a result of curtailment of mica exports
from Madegascar, a strong export market developed for Canadian
phlogopite-—both knife~trimmed block and splittings—--and dealers
reported a heavier volume of sales than for some years past, with
supplies lagging considerably behind orders., Although this situation
has brought about a marked revival of interest in mice mining, most
of such interest has been shown bysmall operators lacking the
necessary canital for sustained and gerious development, and although
the number of producers has shown a marked increase, little important
new mining has been undertaken, the bulk of the output continuing to
comeé from a few older established mines,

Demand has been particularly strong for hard, heat-~resistent
grades of block, suitable for heavy-duty aviation sparkplugs, but
deposits carrying this class of mica are relatively rare and pro-
duction is limited to only a few mines, Efforts to stimulate output
of sparkplug mica have been made under the jJoint co-operation of the
Bureau of Mines and the Mectals Controller, and a large number of
Phlogopite samples from various deposits have been tested in the
laboratories of the Burcau for heat-resistance. Of the samples
tested, however, it was found that omly 15 per cent measured up to
standard sparkplug quality; 40 per cent were sub-standard but perhaps
us able in an emorgency; whereas 45 per cent were definitely useless,

Sheet mica is marketed in various classes, depending upon
the amount of preparation the mine-run material receives. Much of
the Canadian output was sold formerly in the semi-rough form, termed
"Shumb~trimmed", but the trade now calls for knife-trimmed sheet, a
much higher grade of product, Price is governed largely by dimensinns
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of sheet, and rises rapidly for the Jarger sizes. Quality, which

is gauged by colour, softness, ability to split readily, and by
freedom from cracks, creases, pin~-holes, and inclusions of foreign
mineral substance, is also highly important. Good dielectric
strength is a prime consideration, but mct amber mica, except:
perhaps the very dark, high-iron varieties, possesses this in the
regquired degree. For heater use, the mlica must be able to withstand
temperature up to red heat without puffing or swelling, in which
respect phlogopite tends to be variable, particularly in cases where
it hes undergone some degree of natural alteration (hydration).

0f all industrial minerals, mica, in the sheet form,
through the various stages of its mining, preparation for market,
greding, etc., involves the greatest expenditure of labour and time
per unit of quentity production, and it is by far the most costly
of these minerals, From mining to preparation in the form of
trimmed or split sheets, each piece entails an individual hand
operation. Mechanical preparation has made little progress, and
most of the production is still hemdled by primitive hand-and-knife
methods. The making of .splittings by hand in particular, is a slow
and cogtly operation as an expert worker can split only about one
pound an hour, at a labour cost of 15 - 20 cents. As a result,
comparatively little mica is made into splittings on the American
continent, most of this class of product coming from India, Madagascar,
and other countries having an abundant supply of cheap labour,

Sheet mica is used almost entirely for electrical insulation
It is cut or punched into a great variety of shapes and sizes, and in
the form of splittings is bonded and pressed into large sheets that
can be sawn, bored, and machined into any desired article. Some
clear mica, mostly muscovite, is used as stove windows, and in
lighting equipmen%, and there is a limited demand for special large-
sized, flawless sheet for use in marine compass dials, boiler gauges
and in the inconoscopes of television transmitters. Muscovite and’
rhlogopite are essential in the manufacture of aviation sparkplugs,
the latter for the nose-washers at the base of the plug, which are
required to possess high heat-resistance, Recent research has been
directed toward the perfecting of a ceramic type of plug, some of
which are already in use and in time this type of plug may replace
the mica plug. It is claimed that their cost is only one quarter
thet of mica plugs; that they absorb no moisture, and thus prevent
condensation in the combustion chamber, with consequent risk of
shorting in cold wsather; and that they are not subject to penetrae
tion and corrosion by the lead oxide derived from high-rating
aviation fuel,

Much has been heard in the past few years of a new
synthetic material, "Alsifilm", made from a colloidal dispersion of
bentonite clay, and designed to replace mica for use in electrical
insulation., It is claimed that this product possesses most of the
desirable properties of mica, and that it can be mede in sheets of
any desired size and thickmess by a process similar to that followed
in the making of paper, and at very low cost. Considerable research
has been proceeding on the development of the product, which, if
perfected, would vitally affect the mica industry, but so far it
has not attained commercial significance.

Mica is a comparatively unimportant mineral from the view
point of tonnage produced. Sheet mieca is, however, a vital mineral
in industry, particulardy in all forms of electrical equipment, It
is one of the few industrial minerals that are listed by the United
States govermment as "strategic" minerals., Although already drawn
on extensively, Canadian reserves of amber mica are still adequate



to furnish important supplies, and any appreciable advamce in price
would probably result in a general revival of mining and increased
production.

Fine flake or powdered mica has become an important
industrial product, particularly in the United States, where a
number of plants are engaged in its manufacture both by wet and
dry systems of grinding., Most of the production goes to the roofing
and rubber trades. New uses include its combination with resin
varnishes as a coating for foodstuff cans, and as a base in cleanssk
compounds, Increased interest is being shown in its possibilities
as a protective inert pigment in paints, to which it is claimed to
impa¥t resistance to weathering and to corrosion by fumes and liquids,
A new uge that promises large outlets for coarser grades is as an
addition to oil-well drilling muds, to prevent circulation loss of
water into uncased and porous formations. Large amounts of wet-
ground muscovite mica are used in the manufacture of wall-paper,
and some is used in the ceramic type of insuleting material termed
"Mycalex". DProgress is reported in the development of resin-bonded
natural flake and ground mica for insulation purposes; and a new
product, ("Watsonite"), using dehydrated, heat-treated, powdered
mica, similarly bonded, is announced as a flexible insulating material
Mica powder has been suggested as a substitute for wax in paint and
varnish removers, in which it serves to seal surfaces and retard
evaporation,

A method of separating flake mica from crushed rock or
sand by means of the frictiomal electricity induced in the flakes
during their passage down inclined glass plates has been made known
by the United 3States Bureau of Mines. The Bureau has also investi-
gated a method of breaking down coarse flake mica to powder by means
of a device termed an "attrition scrubber". Designed originally to
¢lean mineral particles prior to flotation, the device pulverizes
mica, a particularly difficult mineral to grind, as readily as does
ball-milling, and it may provide a cheaper means of producing ground
mica than the machines now used. It has also proved successful in
promoting the recovery of vermiculite by agglomerate tabling.

Prices:

Mica prices are difficult to determine owing to the lack
of reliable market quotations and to the preveiling system of trade
discounts., Quality has such a bearing on value that the only satis-
factory method of getting information is to submit seamples to an
accredited dealer for a quotation, The mica market is subject to
pronounced periodic fluctuations in demand owing to prevailing trade
conditions, and to the practice by consumers of laying in stocks well
ahead of current requirements. According to dealers' reports, -
general retail price averages for phlogopite in 1941 advamced slightly
from those of 1940, quotations being approximately as given below,
These prices, however, are not an index of what producers may expect
to receive from dealers for small parcels, as they include the ]
dealers' overhead, culling, grading, and marketing costs, profit, etec,

Knife-trimmed Sheet Splittings
Size Per Pound Size Per Pound

1 x 1 inches $ 0630 1 x 1 inches $ 0,65
1.%x 2 n 0,40 1iE B " 0,7

S . el 0,65 i TR 0.75

g e ol 0.95

2 x 4 B oy Y.

2 %0 " 2.25

d % b " 2.50

5x8 " 3,50



Ground mica (phlogopite) continued to sell as follows,
according to fineness: 20 mesh, $25 per ton; 60 mesh, §$30; 120 mesh,
$55; 150 mesh, $65; all prices f.o.b, Ottawa, in ton lots, bags
extra,

There is very little trade in sheet muscovite mica in
Canada, though some of the smaller electric appliance manufacturers
and repair shops purchase odd lots of domestic material. Consequently
no indication of prices can be given, Most of the Canadian require-
ments are met by direct imports of Indian sheet and splittings.
With possible curtailment of Indian supplies, hawever, a more ready
market for domestic muscovite may develop, and the Mica Company of
Canada, Lois Street, Hull, Quebec, has advised the Bureau of Mines
that they would be interested in receiving samples for appraisal
and possible quotations.

Tariff:

Canada's exports of mica to the United States are dutiable
under the following classification: Untrimmed small sheet,
phlogopite, yielding rectangular pieces not over 1 x 2 inches, 10
per cent ad valorem, Mica unmanufactured, valued at not over 15 cents
per pound, 4 cents per pound; valued at over 15 cents per pound, 4
cents per pound plus 25 per cent ad valorem. Mica, cut or stamped
to dimensions, shape, or form, 40 per cent ad valorem, Mica films
and splittings, not cut or stamped to dimensions, not over twelve
ten~thousandths of an inch in thickness, 25 per cent ad valorem;
over twelve ten-~thousandths of an inch in thickness, 40 per cent ad
valorem., Mlca films and splittings cut or stamped to dimensions,

45 per cent ad valorem. Mica plate and bullt-up mica, and manu-
factures of, 40 per cent ad valorem, Phlogopite waste or scrap,
valued at not over 5 cents per pound, 15 per cent ad valorem. Mica
waste and scrap valued at over 5 cents and not over 15 cents per |
pound, 4 cents per pound plus 25 per cent. Mica, ground or pulver-
ized, 15 per cent ad valorem,

Imports of mica and manufactures of, into Canada, are
dutiable at 15 per cent ad valorem under the British Preferential
tariff; under the Intermediate tariff, at 25 per cent; and under the
General tariff, at 27% per cent. Such importations from the United
States, however, are dutiable at 20 per cent, under the 1938 Trade
Agreement.

Both phlogopite and muscovite mica are regarded as
"strategic" war minerals, and have been included among the minerals
dealt with in the "Prospectors' Guide", issued by the Mines and '
Geology Branch, Department of Mines and Resources, Ottawa, in 1942,
Copies of this »publication may be obtained by applying to the
Director of the Branch.

VERMICULITE:

Vermiculite, an altered variety of phlogopite or biotite
mica, which swells enormously when heated, yielding an exceedingly
light-weight and bulky, cork-~like material, is now widely utilized
in the heat-treated, expanded form as a valuable heat and acoustical
insulation product. Most of the world production comes from the
United States, and large quantities of the crude mineral are
imported into Canada for processing. No authenticated occurrences
are known in Caneda, though there have been unconfirmed reports of
deposits in the Albreda district, British Columbia., The crude material



e

sold in 1941 at $9.50 to $12 ver ton f.,0.b, mines in North Carol
and Montana, respectively, while the expanded product retailed a
around $1 per 24-pound bag of 4 cubic feet at eastern Canadian

points,

ISSUED BY THZ BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCLS,
OTTAWA, MARCH, 1942,

ina



MOULDING SAND (NATURAL BQGNDED) IN 1941

Ores Mined and Producing localities:

Every vprovincc except New Brunswick end Prince
Edward Island produces natural bonded moulding sand. One
deposit in Now Brunswick was operatcd in 1918 and another
in 1921 and 1922. A small production also came from
Prince Edward Island of a grade sultable only for light-
weight castings, By far the greater part of the output
has come from the Niagara peninsula, Ontario. Occasionally
new deposits have been opened up, mostly in Ontario and in
the western provincesc

. The results of a general investigation of moulding -
sands in Canada were published in 1936 by the Bureau of Mines,
Ottawa, in the form of report No. 767, "Natural Bonded
Moulding Sands of Canada." This report directs attention
to the large number of deposits from which supplies have
been obtained for local foundrices and the probability of
rsplacing imported material with Canadian sands.

Production and Trade:

The Canadian production in 1941 was 33,830 tons
valued at $33,979, compared with 29,602 tons valued at
$%0,538 in 1940.

Silica sands without clay bond, used in steel
foundries and the glass industry, arce not included in the
production figures. Small quantities of moulding sands not
tabulated in official records are produced in nearly all the
provineces by foundrymen for their own use from nearby
deposits; or by part time operators such as farmers foxr
local foundries.

The industry is seasonal in nature as foundrymen
usually obtain thelr supplies in the summer and autumn,

Imports are not recorded separately and are
mostly from the United States., Moulding sands and othex
sands and gravels cnter Camnada duty free,.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT COF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



NEPHELINE SYENITE IN 1941

Ores Mined and Producing Localities:

Nepheline syenite is a quartz-free crystalline rock
consisting essentislly of the mineral nephelite, a silicate
of alumina, potash, snd soda; and albite and microcline feld-
spar., It often contains also varying amounts of iron-bearing
minerals in the form chiefly of black mica and magnetite, to-
gether with such accessory minerals as zircon, corundum, calcite,
scapolite, etc, It has no free silica and is high in alumina
(20 to 30 per cent in average commercial rock) as compared
with straight feldspar (17 to 20 per cent) and it has thus
found favour with the ceramic industries, particularly in the
glass trade, For ceramic use the crude rock must be freed of
its iron-bearing constituents, removal of which can often be
readily effected by a relatively cheap process of magnetic
separation at about 20-mesh size,

The possibility of using various forms of rock as
substitutes for straight feldspar in the ceramic industrgss
has received increasing attenticn in recent years and greater
use is now made of semi-kaolinized granite (Cornwall or Caro-
lina stone), apiite, pinite, alaskite, etc. Some of these
rocks may contain too much iron in the form of finely divided
and unremovable impurities to be used for whitewares or white
glass, but they are suitable for coloured glass; if coarse
enough to be freed, the Impurities can be removed by magnetic
or other means, leaving a product sufficiently low in iromn to
be used for general ceramic work. Xven gstraight feldspar is
now often freed of such impurities as mica, garnet, etc., by
megnetic means and separators have been installed in a number
of American mills for this purpose,

The known occurrences of nepheline syenite in Canada
lie mainly in Ontario, the most extensively develaped deposits
being in Peterborough, Hastings, and Haliburton counties, Pro-
duction began in 1936 with the opening of a quarry by Canadian
Nepheline, Limited at the west end of Blue Mountain in Methuen
township, Peterborough county. This company at the same time
eroected a small plant at Lakefield, the nearest rail point 27
miles distant,; for crushing and cleaning the rock. Production
for supplying the domestic glass trade has been continuous
since then, In 1937-38 production of crude rock was greatly
expanded by the formation of a subsidiary, American Nepheline
Corporetion, which erected a large crushing and processing
Plant at Roghester, New York, to take care of United States
requirements, Present capacity of the Lakefield mill is 45
tons of Tinished product a day, and the Rochester plant is
designed for about 200 tons of feed a day. The main product
made in both plants is a granular, minus 20-mesh material,
containing about 24 per cent of alumina, and only ©,07 per
cent of ferric oxide (Fe,03). The Lakefield mill supplies
cleaned material to the mill of Frontenac Floor and Wall Tile
Company, Kingston, Ontario, for fine grinding for general
ceramic use; and similar fine syenite is being produced at
the Rochester plant., In 1940; Canadian Nepknline Limited was
merged with American Nepheline Corporatlion, and is now the
latter company's Canadien branch,

American Nepheline Corporation reported its Canadian



production of prccessed material in 1941 as being close to 8,000
tons, most of which was glass grade, Part of the shipments were
used in Cenada and the remainder in the United States, produc-
tion at the company's Rochester plant having been temporarily
curtailed pending the installation of flotation methods designed
to further improve the grade of product, Small quantities of
200-mesh material were sold in Canada for use in the general
ceramic trade. Canadian sales also included some Grade B (dust)
syenite, outlets for which have been found as a substitute for
pumice for grinding and polishing, and in the enamelware,
cleanser, and heavy clay industiries, Shipments of crude rock
to the company?s Rochester mill totalled nearly 32,000 tons, a
30 per cent increase over 1940; sales of processed material
amounted to about 25,000 tons, of which 15,500 tons was standard
glass grade material, 6,000 tons, finely-ground pottery grade,
and the remainder Grade B, which was sold to the enamel and
coloured glass trades.

A second important nepheline syenite area lies in the
Bancroft-Gooderham district, Hastings and Haliburton counties,
about 30 miles northeast of the Methuen deposit, Production
began in 1937 and has since been continued intermittently by
several operators, the total cutput to the end of 1941 being
about 20,000 tons, The principal operators have been Gooderham=-
Nepheline, with a quarry at Gooderham, in Glamorgan township;
New England Nepheline Company, an affiliate of Golding-Keene
Company, Keene, New Hampshire; Superior Nepheline Mines, Limited
(formerly Temagami Development Company), 38 King Street West,
Toronto, and Canadian Flint and Spar Company, 207 Victoria
Building, Ottawa. Operations of the last three have all been
in Dungannon township, east of Bancroft, Output of Gooderham-
Nepheline and of Supericr Nepheline Mines gquarries has gone
chiefly to the grinding plant of United Feldspar Corporation
at West Paris, Maine; that of the New England Nepheline Company
to the Golding-Keene mili at Keene, New Hampshire; and that of
Canedian Flint and Spar Ccmpany tc the mill of Consolidated
Feldspar Corporstion, Rochester, New York, Superior Nepheline
Mines, Limited, erected a crushing and picking plant at its
quarry in 1940,

The rock produced in Methuen township is a medium-
grained and uniform-textured syenite, whersas most of the out-
put from the Gooderham-Bancroft district has consisted of
coarse pegmatitic material, It has been used after processing
et destination for removal of iron-bearing constituents, chief-
ly black mice, for blending with feldspar to raise the alumina
content, It is far less uniferm in its alumina content than
the Methuen rock and is thus no longer in favour, The Gooderham
quarry has been inactive since 1938, and during 1941 the Ban-
croft properties were also idle., The nepheline of these peg-
matites is mainly in the form of large crystals, and if means
could be found to separate it from the associated ccarse feld-
spars, scapolite, sodalite, and other minerals present, a
nepheline product of high purity would be available.

Frobisher Zxploration Company, Limited, a subsidiary
of Ventures Limited (wiich holds the controlline interest im
American Nepheline Corporation), conducted an intensively geo=-
logical and diamond drilling prcogram in 1941 on the nepheline



syenite occurrences in the Bancroft area, In connection with
this work, a process was developed in the laboratories of the
Bureau of Mines; Ottawa, for the production of alumina from
the nepheline syenite deposits, having as by-products, potash
and soda ash, Canada has been obtaining its bauxite, the ore
of aluminium, from the Guianas in South America, and in the
event that these supplies are cut off, the nepheline syenite
could be used to replace the bauxite as a source of aluminium.
Nepheline Products, Limited, with office at Lakefield, Ontario,
was Incorporated in 1941 as a subsidiary of Ventures Limited to
attend to outlets for nepheline syenite other than in the
ceramic trade,

Production and Trade:

Py Nepheline syenite production in 1941 was valued at
$227,583, compared with $11%,245 in 1940, These figures
represent mostly crude rock consigned to American mills, but
include also finished products msde in Canada for domestic
consumption and for export,

Exports in 1941 (all to the United States) totalled
29,385 tons, valued at $109,936, compared with 23,812 tons,
valued at $111,357 in 1940, .

Aside from Russia, the output of which is unknown,
Canada is the only producer of nepheline syenite. Russia
recovers large tonnages of apatite (phosphate) from apatite-
nephelite rock, large bodies of which occur in the Kola
Peninsula, Much research has bheen carried out in that country
on the commercial use of the by-product nephelite. It is be-
lieved, however, that this material is not comparable in quality
to the Canadian product, though 1t is prohably suitable for
dark glass. It has also been investigated as a possible raw
material for the manufacture of aluminium, Despite the active
search for commercial-grade nepheline in the United States,
most of the recnrded occurrences cocntain too much finely divided
and inseparahle iron to be suitable fAr the manufacture of white
glass,

Market Conditions and Prices:

Nepheline syenite continues to be used chiefly in
the glass trade, where it it preferred to straight feldspar
because of its higher content of alumina., Most-Canadian glass
plants now use the syenite and four American companies are
stated to have substituted it for feldspar, It 1s claimed
that 1,500 pounds of syenite will replace 2,000 pounds of spar
in the glass batch, on the basis of relative alumina content,
eand the higher content of alkalis reduces the temperature of
melting with resultant saving of fuel and longer tank life,
Research has veen proceeding steadily on applications for
nepheline syenite in other branches of ceramics, and it has
been found of advantage owing to its higher fluxing aoction,
as a body ingredient in a variety of produects, including
pottery, semivitreous ware, sanitary and electrical porcelain,
floor and wall tile, and structural clay products, as well as
in enamels, Increased vitrification, translucency, and
mechanical strength, improved glaze fit, and reduced absorption,



warpage, -thermal expansion, and crazing, are among the desir-
able properties claimed for the various types of ware made from
it.

Glass grade nepheline syenite for sale in Canada
remained at the 1940 price of $11.75 par ton, bulk, in carload
lots, f,o.,b, Lakefield, with ground, 200-mesh, ceramic grade
quoted at $16 50, Grade B (dust) sold for ¥13.005 1,041,
American prices also remained unchanged, at $12 00 for glass
grade, and $15.50 for ceramic grade, all bulk, in carload lots,
f.0.b, Rochester, New York.,

Tariff:

Crude nepheline syenite enters the United States free
of duty, provided that total imports of both erude and ground
material do not exceed 50,000 long tons in any calendar year,
Ground material pays 15 per cent ad valorem, During 1940, the
United States Customs Court ruled that ground syenite was
entitled to free entry under the classification of "manufactured
sand", but this ruling was later contested by the United States
Treasury Department and the 15 per cent flgure was restored
pending a new hearing.

ISSUED BY THE BURFAU OF MINES,
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PHOSPHATE IN 1941

Ores Mined amd Producing Tocalities:

Phosphate occurs in Camade in two f orms, namely, as apatite,
found associated with phlogopite mica in irregular pockety bodies in
Preocambrian crystalline pyrozenite rock of adjacent sections of south-
western Quebec and ecastern Ontario, and as bedded, sedimentary
phosphate rock of Carboniferous and Permo-Jurassic age that extends
along the Rocky Mountains divide, or Alberta-British Columbia boundary,
from the Crowsnest area in the south as far north as Jasper,

The western sedimentary phosphate is rather low-grade and
is not considered to be of economic interest under present conditions,
Operations by Consolidated Mining and Smelting Company about tén years
ago in the Crowsnest-Miche¢l area reosulted in the shipment of 5, 000
tons of the rock to Trail, British Columbia, for the mamifacture of
fertilizer, but attempts to concentrate it proved unsuccessful and
the company has since drawn its supplies from Garrison, Montana,
Bastern Canadian plants requiring phosphate for fertilizer or for
other purposes, use mainly Floride rock, which in 1941 cost about
$17.50 per ton, delivered, for 75 per cent grades

Large—scale mining of apatite in Ontario amd Quebec, an
industry of some importance between 1870 and 1894, virtually came to
an end in the latter year, following the discovery of the huge
deposits of sedimentary phosphate in the Southern States, and produc—
tion has since been intermittent amid small., Total output from the
two provinces is estimated at about 350,000 tons. Much of the
apatite reported as sold since about 1900 has been by-product material
recovered in the mining of mica, It has been clean, cobbed mineral
containing about 80 per cent of tricalcium phosphate and most of it
has been purchased by Electric Reduction Company, Buckingham, Quebec,
for use ‘in the production of elemental phosphorus amd wverious :
phosphorus products. More recently, Canadian Refractories Limited,
Kilmar, Quebec, reported being in the market for small annual tonnages,

Becaure of the rather erratic nature of Canadian apatite
bodies, the high loss of fines in cobbing clean lump material, and
the cost of mining as compored with the low production cost of sedi-
mentary rock, there has been little incentive until recently to
attempt to revive the mining of apatite deposits, However, the
increase in the laid-down cost of imported phosphete ha: ocaused
attention to be directed to several of the old mines in the Liévre
River area, Papineau county, Quebec, and shipments totalling close
to 2,500 tons were made from properties in the area in 1941,

Production and Trads:

Apatite production in 1941 was 2,487 tons, valued at $33,376,
compared with 358 tons, valued at $4,039 in 1940, Almost all of the
output in 1941 came from Quebec, and quantity and value were the
highest since 1899, The unit pri.e was also higher than for most of
this 42«-year period,

Production, as in past yocars, included a small amount of
picked lump, sold by a nmumber of small operators, the grade of whioch
ranged from 80 to 84 por cent, Most of the material shipped, however,
congisted of a compositc of lump and finos of about per cont grade,
and was produced meinly by Commercial Mineral Products Company, 680
Sherbrooke Street West, Montreal, which operated the old Emerald and
Little Union mines in Buckingham township and the 014 Union mine in
West Portland township, Quebec. The shipping product was made by
screening mine-run material on 3/8 inch and fines werc improved by
adding clecan cobbed lump. Tho process involves considerablc wastage
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of froe espatite contained in minus one inch, — plus 3/8 inch sizos.
Tests have been made in the laboratories of the Burecau of Mine$ at
Ottawa on the recovery of this material by selectixc screening, but
gave poor rasults, Flotation might bc used in treating Canadian
apatite ores, both for improving the recovery and raising the grade
of product, but this would entail the briquetting or sintering of
the concentrate, since fines are objocted to in the troatment in the
electric furnace for meking phosphorus, which is the principal
domestic outlet for the material, Barry Lake Mining Company, 11 Rue
des Remparts, Quebec, took over the old High Rock minc in West
#8rtland township, and installed equipment preparatory to placing the
property in production. Several hundred tons was shipped from the
0old North Star mine in East Portland township, one of tho larger of
the early producerse.

World production of phosphatc is about 11 million long tons®
amually. By far the greater part of it consists of sedimentary rock,
but the Russian output of apatite, producéd as concentrate from
nepheline~-apatite rock amounts to about 1,000,000 tons a year., Sweden
and Canada are the only other producers of apatite for which figures
are available. Sweden produced 6,267 tons in 1939, and as a war
measure, was reported in 1940 to be undertaking the recovery of
apatite from iron-ore tailings, under CGovernment subsidy. Japen is
reported to be congidering the development of extensive apatite
deposits in Prench Indo~China; and the Brazilian Government has begun
the production of suporphosphate from domestic apatite. 1In the
United States, apatite is recowvered as a concentrate from the treat—
ment of nelsonite in Virginia, and some by-product mineral has also
been produced from magnetite-apatite ore in New York State.

The United States is the leading producer of sedimentary
phosphate, its output in 1940 being more than 4,000,000 tons of which
750,000 tons was exported. Shipments from Tunisia and Morocco in
1939 totalled over 3,000,000 tons; from Egypt and Algeria, about
500,000 tons each; and from the Pacific islands of Nauru, Ocecan, and
Chri stmas, a total of close to 1,500,009 tons, Except for Russia,
Buropean countries are deficleni in phosphate deposits.

Imports of phosghate rock into Canade in 1941 totalled
237,029 tons, valued at $863,833, compared with 165,858 tons, valued
at $663%,554, in 1940, almost all of which came from the United States,
Carrada also imported 57,060 tons of superphosphate, valued at
?64%%1 in 1941, compared with 99,686 tons, valued at §$982;3%7
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Market Conditions and Prices:

Increasing interest has been shown in recent years in
improved methods of treatment of crude phosphate rock for the extrao~
tion of its phosphoric acid and for the production of more concen=
trated acid and compounds., In the United States, much research by
Government and by privato agoncies has been devoted to the problems
involved and to the developmcnt of new fields of utilization of
elemental phosphorug,. This work is expocted to bring about a large
expansion in the industry in phosphorus chemicals, Higher—strength
superphosphates are being made by acidulation of rock with phosphoric
acid in place of sulphuric acid, and by impioved removal of contamie=
nating caleium sulphatc from the product, with resultant large saving’
in the cost of shipping. Production of concontrated phosphoric acids,
containing up to 84 per cent of phosphorus pentoxide, by volatili-
zation from phosphate rock in the electric furnace or blast furnace
in placc of acid treatment is now cstablished commercial practice;
elemental phosphorus 1is produced and later oxidized to acid for the
production of calcium metaphosphate and superphosphate. Investigation



of methods of handling phosphorus has also shown that this dangerous
product can, with proper carc, he shipped in steel drums or tank
cars without risk, thus permiftting it to be distributed from centres
of production %o othcr points for the manufocture of acid and other
derivatives a% a substantial saving in freight costs.

Research is in progress on methods of rendering raw
phosphate availablc as plent food by volatilizing the combined
fluorine from fused rock, the fluorine being the compound that
inhibits solubility in the soil. Removal of contained fluorine from
acid phosphate is rcequired before the phosphatc can be used in stock
feoeds and food products gonerally. Defluorination of fertilizoer
superphosphate, particularly of processed fertilizers diluted with
calcarcous materials, is also desirable to prevont roversion to the
citrate~insoluble form during curing and storagc. At the fortilizer
plant of Consolidated Mining and Smcelting Company, Traill, British
Columbia, the fluorine so removed is recovered for use in the manu-
facture of hydrofluosilicic acid, used in the electrolytic refining
of lead, thus dispensing with the use of fluorspar as a source of
"fluorine.

About 85 per cent of the United States production of
phosphate is used in the fertilizer industry; 10 per cent in the
making of baking powder and cleanser and lawndoring precparations; and
the remainder in the chemical trade at large. Although most of the
world production of phosphate will continue to be used in the making
of fertilizers, the usec of phosph:. 35 and its compounds is showing
a marked increase. One of these chemicals, trisodium phosphate, 1s
already being cmployed exbtensively as a detergent in leaundry work:
as a general cleangser; for proventing scale or scum in boiler-~feed
and washing waters; and in the tanning, photographic, sugar, and other
indugtries., The romoval of injurious fluworine, the causc of "mottled"
teeth, from potable waters, is accomplished by filtering through a
bod of tricalcium phosphate, Sodium pyrophosphate and tetraphosphate
are proving of valuc for deflocculating and lowering the viscosity
of the muds used in oll drilling, Sodium metaphosphate is & strong
"wetting" agent, and iz highly cfficient in the flotation of certain
non-metallic minerals, and also in laundry practice. Alkaline éarth
phosphate binders are proving of valuc for refractory materials.
Research is proceeding on the use of phosphate in glass batches and
various ceramic products, In the United States, non-fertilizer usos
for phosphate have beén showing a steady expansion and these uscs
now consume about 500,000 tons of phosphate annually.

The use of electric furnace and blast furnace smelting for
the treatment of phosphate rock has made available for concentration
large tonnages of low-grade slimes made in the washing of sedimentary
phosphate, material that it would not be economical to treat by the
acid method of superphosphate manufacture. The slime product is
sinbered or nodulized before smelting.

Prices paid for apatite for Canadian consumption rose from
$12 per short ton for 80 per cent grade, with 15 cents plus or minus’
per ton-unit above or below this figure, during the first six months,
to $16 per ton, with 20 conts per ton unit bonmus or penalty, in the
last quarter.

Phosphate rock entors Canada duty free. Superphosphate, for
use as fortilizer in tho condition imported, is free under the British
preferential tariff, but undor the intormodiate tariff pays 7% per
cent ad valorcm, and under the general tariff, 10 per cent., Under
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the United States~Canada Trade Agreement of 1938, superphosphate
imports from the United States are dutiable at 5 per cent, provided
that no restrictions are placed by the latter country on exports of
either crude phosphate rock or superphosphate; however, superphosphate
intended for blending with other fertilizer ingredients enters Canada

free under all tariffs.
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SYRITES IN 1941

Ores Mined and Producing Localities:

Pyrites is produced in Canada as a by-product in the treat-
~ment of copper-pyrites ores at the Aldermac and Noranda mines in
Quebec, and at the Britannia mine in British Columbia. No lump
pyrites has been produced in Canada for several years.

Aldermac Copper Corporation's mine and concentrator twelve
miles west of Noranda, Quebec, were in continuous operation in 1941.
The copper concentrate is shipped for treatment to the Noranda
smelter, while the high grade iron pyrites concentrate is shipped
partly to chemical plants in the United States and partly to Three
Rivers, Quebec, for use by St. Lawrence Paper Mills Company. At the
Noranda mine, Noranda, Quebecc, pyrites concentrate a by-product of
the milling of copper-gold ores, was marketed for the manufacture of
acid.

At Three Rivers, Quebec, all of the pyrites used in the
Freeman flash-roasting plant in the mill of St. Lawrence Paper Mills
Company is now being obtained from the Aldermac mine. The Freeman
plant supplies all of the sulphur dioxide and part of the steam
required for the operation of the company's sulphite plant.

Ia British Columbia, part of the large output of pyrites
from the Britannia mine at Britannia Beach was consigned to the acid
plant of Nichols Chemicel Company at Barnet, British Columbia. As
in previous years, however, much of the output was stored, awaiting
more favourable market conditions.

Northern Pyrites, Limited completed in 1940 a program of
development work that has been in progress for four years on its
Eestall pyrites property, located on Ecstall river about sixty miles
south of Prince Rupert. A large plant as well as a railway to tide-
water is required before active production can commence, but in the
meantime, the company is awaiting more favourable market conditions.
The Granby Company did considerable exploratory diamond drilling on
the Ecstall property several years ago. According to reports, the
orebodies contain 5,000,000 tons of ore averaging 49 per cent
sulphur, 42 per cent iron, 2.3 per cent zine, less than one per cent
copper, and about $1.00 a ton in gold and silver. No work was done
in 1941.

Production and Trade:

Canadian production and trade figures are not availabl
for publication owing to the war. :

Market and Prices:

Although the Freeman process of flash roasting, designed
for by-product flotation fines that are obtained from the treatment
of copper ore, has opened a prospective market for this class of ore,
it is not to be assgsumed that the mining of pyrites will be stimulat-
ed. Ample supplies of pyrites fines are already available at
strategic points to meet any Canadian demand.

There is apparently no standard price in Cenada for sulphur
in pyrites. Most contracts are believed to be based on a price of
5 cents or better per unit (22.4 pounds) of sulphur per long ton,
f.o.b. cars at point of production.
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SALT IN 1941

Source of Supviy:s

Commcn salt (sodium chloride) 1s obtained in two
forms, in solution in a brine from which the salt is extraoted by
evaporation, and in lump or solld form by direct mining, Salt
is being produced in southern Ontario; at Malagash, Nova Scotiaj;
at Neepawa, Menitoba; and at Waterways, Alberta, Ontario salt
is obtained from brine wells, as is also that produced in Manitoba
and Alberta, The Malagash salt is recoveresd by mining rock salt
and by evaporation from brine produced by leaching the waste
material in the mine,

Producing Localities:

In Ontario, production was steady throughout the
year, and all of the well-established plants were in operation,
The caustic soda-chlorine plants of Canadian Industries,Limited,
at Cornwall, Ontario, and Shawinigan Falls, Quebec, obtained their
salt from Sandwich, Ontario,

In Nova Scotia, Malagash Salt Company produced about
25 per cent less salt than in the previous year, A fire destroyed
its power plant early in December, 1940, in consequence of which
a complete shut-down of underground development was necessary, A
new and permanent power plant has been erected, Definite zones in
which indications of potash salts occur have been correlated from
the second to the twenty-sixth level and there seems to be an in-
crease in the potash content with depth. The study of these zZones
is being continued, Detailed studies have been started with a
view to improving the grade of fishing salt obtained from this
deposit and encourasging results are being obtained.

At Neepawa, Manitoba, the plant of Canadian Industries,
Limited operated continuously, and the company hes installed a new
plant utilizing vacuum evaporation with modern equipment to produce
all grades of salt,

At Waterways, Alberta, Industrial Minerals, Limited,
controlled by Dominion Tar and Chemical Company of Montreal, operated
continuously throughout the year, The direct-fired pans of the origi-
nal plant have been replaced by one set of quadruple effect vacuum
pans, complete with modern accessories, Two grainers have been
added so that the coarser grades of salt can be produced, Other
new equipment includes an Oliver filter with the necessary heaters
and exhauster; one block press; weighing and bagging equipment for
100-pound bags, down to 3-1/2 pound packets; as well as packaging
and wrapping machinery for the 2-pound cartons of table salt,

With this new plant the company is in a position to place all
grades of salt on the market, To provide for contingencies, a
second production well was drilled and was made ready for produc-
tion when needed,

In New Brunswick, a salt basin was discovered in
1921, as a result of drilling in the vieinity of Goutreau, south
of Moncton, on the east side of the Petitecodlac river, The extent
of the basin was further determined when New Brunswick Gas and
0ilfields, Limited, in drilling et Weldon on the west side of the
Petitcodiac river, penetrated over 1,500 fest of salt formation,
It was the second drill hole to strike salt on this side of the
river, The top of the rock salt was 1,473 feet below the surface,



During 1939 still another drill hole passed through the same salt
formation, the thickness, however, being only about 100 feet,
indicating that the northern edge of the basin is being approached,
Six drill holes have penetrated the salt so that a deposit of salt
over 1-1/2 miles wide and four or more miles long is already
indicated, the greatest thickness so far encountered being 1,500
feet. There ars, therefore, many millions of tons of salt in this
basin, available for future development, The possibility of develop-
ing this deposit for the production of salt is being seriously con-
sidered.

Near Amherst, Cumberland county, Nova Scotia, a
well drilled a number of years ago by Imperial 0il, Limited, in
a search for oil and gas, penetrated 3,200 feet of alternating
beds of salt, anhydrite, dolomite, limestone, and shale, the salt
constituting 45 per cent of the whole, Salt was first met at a
depth of 920 fest, and one bed more than 480 feet in thickness con-
tained over 90 per cent sodium chloride., The apparent great
thickness of the salt may be duse to the steep dip of the beds,

Production and Trade:

The production of salt in 1941 was 560,827 tons,
valued at $3,008,281, compared with 464,714 tons. valued at
$2,823,269 in 1940,

Exports of salt in 1941 were 12,525 tons, valued
at $121,784, compared with 6,349 tons valued at $61,922 in 1940,
Imports of salt were 81,433 tons. valued at $449,904, compared with
112,511 tons, valued at $557,768 in 1940, and 117,628 tons valued
at $507,368 in 1939, The greater part of this salt comes into
Canada free of duty for use in the fisheries on the Atlantic and
Paciflc coasts,

The world production of salt is steadily increasing
and in 1937, the last year for which fairly complete figures are
avallable, it amounted to well over 37,000,000 short tons, Canada
in that year stood thirteenth on the world list and was the third
largest producer in the British Empire, being exceeded only by
Great Britain and India, Canada produces only slightly over one
per cent of the world production and over 7 per cent of that of
the British Empire,

The market for salt in Canada is steadlly increasing,
and the industry is in a sound condition., Domestic production,
except for small exports, is scld principally to the dairy, meat
curing, and canning industriss; to fisheries; to highway and
transport departments for soil stabilization; to the chemical
industries, and as table salt for household use,

Soil stabilization with salt and clay for the
foundations of highways and for a surface veneer for gravel roads
is now firmly established and this use of salt showed a decided
inerease in the past few years, The development of soil stabilized
bases for runways at Canadian air fields continued, and several
air fields have been so prepared, The use of salt for mixing with
sand, piled each fall at regular intervals along main highways,
has increased greatly during the past few years, as it has been
found that even in the coldest weather the sand in piles which
have been so treated remains loose and free flowing, thus allowing
easy distribution on the icy roadway.



An increasing demend for salt for the chemical
industries may be expected, as, at present, with the exception of
caustic soda, soda ash, sodium sulphate, sodium silicate,and acid
sodium sulphate, practically all of the sodium compounds used in
Canada are imported,

According to the Canadian Chemistry and Process
Industries (Toronto), prices for the several grades of salt re-
mained stationary throughout the year, Quotations for specially
purified (99.9 per cent NaCl) salt in 280-pound barrels f.o,b,
plant were $3.,10 per barrel, while industrial fine in bulk car lots
f.o.b., plant per ton were $é.32, and industrial coarse per ton weve

$10,00,

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942,



SAND AND GRAVEL IN 1941

Deposits of gravel and sand are numerous throughout
eastern Canada, with the exception of Prince Edward Island, where
gravels are scarce, Owing to the widespread occurrence of gravels
and sands and %o their bulk in relation to value, local needs for
these materials are msually supplied from the nearest deposits, as
their cost to the consumer is governed largely by the length of haul,
Hence the large number of small pits and the small number of large
plants, Some grades of send particularly suitable for certain
industries commamd a much higher price than does ordinary sand.

"The total production of sand and gravel for 1942 amounted
to 31,914,550 tons valued at $11,839,623, compared with 31,375,415
tons valued at $11,759,245 for 1940, Following are the output and
value by Provincces for these two years:

1940 1941

Quantity Value
Tons

Quantity Value
Tons $

—

726,488 302,327
1,171:486 439,828
11,216,000 2,908,000
9,299,757 . 5,832 120
1,922,199 751,870
728,246 433,559
1300, 523 614,350
2,750,271 1,071,578

Nova Scoti@sossec 1,440;140 867;490
New Brunswickc..: 944 083 298710
Quebeco,oooocooecb 129177,624‘ 391271731
Ontario POBOONOB G 9,678,745 4’025;026
Manitoba sevevess 19851g64'5 839, 993
Saskatchewan .... 1,472,885 741,353
BIBBFEE. (f e sa . 122 465, 11069667
British Columbia, 2,087,878 809,075

e

31,375,415 11,759,245 128,874,550 10,339,623
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Road improvement, concrete works and railway ballast
absorb by far the greater part of the gravel and sand used,
Gravel in paerticular has proved a good material for bullding alli-
weather roads at low cost and its use has steadily increased with
the growth of motor traffic.

A considerable tomnage of sand and grével is also used in
- the mines for re-filling underground workings., Some mines use
several thousand tons a day.

Most of the gravel used for road work comes from pits
worked for that purpose., Usually a portable or semi-portable plant
is used to extract enough gravel to supply the immediate need and
then a sufficient reserve is built up, in the form of stock piles,
for two years' requirements, Road pits may remain idle for two
years or more, The amount of gravel produced from year to year
thus fluctuates, depending on the program of road construction and
lmprovement. Intermittent operation also applies to railway pits,
which may remain idle for several years,

Part of the gravel used is crushed, screened and in some
cases even washed and the proportion thus processed is incrcasing
steadily. Some Provincial Highway Departments have used crushed
instead of pit-—run gravel on their main highways for a number of
years., Most of the large commercial plants are equipped for
pioduclng crushed gravel, a product that can compete with crushed
stone,
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The amount of sand consumed follows the tremnd of building
activity, as most of it is used in the building industry for concrete
work, cement and lime mortar, or wall plaster. The send must be
clean, that is, free from dust, loam, organic matter or clay, and
contain but little silt, and is usually obtainable from local deposits.

Other important uscs of sand are for moulding in foundries,
filtering of water supply, and glass making, all of which require
special grades of gand.

; War conditions did not materially affect the total con-
sumption of sand and gravel, as the extra amount absorbed by war
services is partly if not wholly offset by a decreased activity in
ordinary industry due to the war.

Prices of sand, gravel and crushed stone in the four largest
¢ities in Canada were as follows, at the end of 1940 end 1941, :
Prices per ton or cubic yard, as indicated below, are for carlots,
f.0eb, cars:

Montreal Toronto Winnipeg Vancouver

per ton per ton  per cu,yd. per cu, yd.
1940 1941 1940 1941 1940 1941 1940 1941
Sand .oes00 115 1,15 092 1:00 1,00 1,00 1.00 1,00

CRBVE] Yo 130 1,30 1,481 1553 1,00 1,00 1,00 1,00
Crushed Stae .75 .82 1,35 1,61 i i 1e1% - 1,35
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SILICA IN 1941
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The total of the variovus grades of silica, (g&nister,
fIint, silex and silica sand) imported in 1941 amounted to 427,930
tons with a value of $93%6;798, compared with 283,851 tons valued
at 3630;679 in“ 1940, Imports of silica brick in 1941 were valued
at $746,768, compared with $472,215 in 1940.

Market and Prices;

s -

The price per ton of the several grides of silica varies
greatly depending on its purity and 5n the purpdse for which it is ~
to be used.,” Silica generally is a low-priced commodity, and therefore
the situation of a deposit with respect to markets i8 of gre&t impor=
tance. The largest markéts for“siliga are in the provinces of Quebec
and Ontario, and new Qeposits to"be of interest o these markets
should be within economic reach of either Toronto or Montreal, In
Westorn Canada the main merkets arc in Alberta and Manitoba,
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SODIUM CARBONATE (NATURAL) IN 1941

Source of Supply:

Déposits of natural sodium carbonate in the form of
"Natron"—--8odium carbonate with 10 moleculds of water——and also
as brine, occur in a number of "lakes" throughout the central ~
part of British Columbia, chiefly in the Clinton Mining Division,
near 70-mile HouUse, about "20 miles northeast of Clinton, and in
the neighbourhodd of Kamlodps. Since” 1921 there has béen a smell
intermittent production from séveral 6f these deposits, the
prodiet being marketed in Vancouver for use in the manufacture
of soap-.

Production and Trade:

Production in 1941 was 186 tons valued at $1,488, com-
pared with 220 tons valued at $1,760 in 1940,

Imports of soda ash or-barilla in 1941 were 38,944 tons

valued at $816,067 E%20,96 por tong,.oomparéd with 4,647 tons
valued at $110,285 ($23%.70 per ton) in 1940, and 1,573 tons
valued at §$45,377 ($28,90 por ton) in 1939.

Markot and Prices:

Sodium cerbonate, or "s6dea ash", has thany industrial
ugses, such a8 in the mamufacture 6f glass &nd soap,  in the puri-
fication of oils and 6f bauxite for the production of aluminium,
and in the flotation of minerals. Owing to technical advaéncos,
the tise of sodad ash in the glass indiistry (the greatest consumdr
of sodium cé&rbonate) continued to gfow: The next largest iise of
sodium ca¥bonate is in tho production of sodium hydroxide or
caustic soda. An interesting new use for sodium carbdnate is in
the manufacture of "synthetic salt cake"” (anhydrous sodium”
sulphate). Considerable quantities of soda ash are also consumed
in thd smelting of iron orcs. The treatment of metallic mine¥als
by flotation in Canada iIn 1941 required about 4,000 tons of soda
ash, Ag the present known Canadian deposits are far ffom the main
markets, the output is restricted to the requirements of consumers
within economic rail haul from the deposits. BEastern consumers
of soda ash obtain their supplie§ from”the chemlcally prepared
material made from salt by the Solvay or ammonia process in Ontario
and in the United States.

The price of soda ash in 1941 as given by the Canidian
Chemistry and Process Industries remained at $2,00 per bag of
100 1bs. throughout thec yea:x,
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SODIUN. SULPHATE (NATURAL) IN 1941
(Glauber's Salt and Salt Cake)

Source of Supply and Producing Localities:

The material produced in Canada is both hydrated sodium
sulphate known as Glauber’s Salt and anhydrous sodium sulphate
known to the trade as "salt cake". It occurs as crystals
(Glauber's Salt) or in the form of partly saturated or saturated
brine in many lakes throughout western Canada,

Production in 1941 was mainly from Saskatchewan, but a
small tonnage of the crude salts was harvested in Alberta for
local consumption for cattle licks. The principal producers
were: Natural Sodium Products, Limited, with plants at Bishopric
and Hardene; Horseshoe Lake Mining Company, Ormiston; Midwest
Chemical Company, Palo; and Sybouts Sodium Sulphate Company,
Gladmar; all of which are in Saskatchewan, Small tonnages were
also produced from several other properties,

Natural Sodium Products' plant at Bishopric operated
throughout the year and has a capacity of about 500 tons daily.
The company also acquired the Hockley leases on the deposit at
Alsask lske, formerly operated by Sodium Corporation Limited
and has a plant under construction. The Canadian National
Railway has completed the construction of a spur track from near
Hardene to serve this new plant. Midwest Chemicals Limited, at
the central portion of Whiteshore lake, operated throughout the
year and the Canadian National Railway constructed a.spur track
in the autumn of 1941 to serve the company's plant. Horseshoe
Lake Mining Company operated its plant at Ormiston.

Sybouts Sodium Sulphate Company completed its dehydrat-
ing plant at Sybouts lake, 9 miles south of Gladmar, Saskatchewan,
and started operations early in the autumn. The plant was later
destroyed by fire, but plans were made for the building of a new
plant which will likely be in operation early in 1942.

No production is reported from British Columbia. Sodium
sulphate is the chief salt in a number of deposits in that pro-
vince, and several of them have been prospected to determine
their extent.

A discovery made in New Brunswick during 1937 may yet
prove of importance as a source of sodium sulphate. New Bruns-
wick Gas and 0Oilfields, Limited, in drilling for gas at Weldon,
has proved large thicknesses of rock salt (sodium chloride).

- Two holes driiled 3,500 feet apart, from which cores were obtained,
show the presence of a bed of glauberite (Na,S04.CaS04) from 60

to 100 feet thick, mostly overlying the rock salt; the sodium
sulphate content of this bed ranges from 25 per cent to 30 per cent.
Glauberite and sodium chloride are present in other holes drilled
in 1939, thus further extending the salts basin. .Many millions

of tons of sodium sulphate seem to be indicated in this deposit,
the boundaries of which have not yet been fully determined. The
Bureau of Minesy Ottawa, did much research work on the material
recovered in these cores, and indicated a method of recovery of

the sodium sulphate. Further detailed work is required to determ-
ine the commercial possibilities of the deposit. i

The industry in western Canada appears to be well
established and steady progress is being made. The material is



shipped to the Pacific coest in Canada and the United States; east

s g8 Ontario, Quebec and the Maritimes; and south to the Middle

Western States and to Louisiana.

Investigation of the sodium sulphate deposits in western
Canada was started by the Bureau of Mines, Ottawa, in 1921, and
over 120,000,000 tons of hydrous salts was proved in the few
deposits examined in detail. In 1921 none of this material was
used commercially, but by 1939 the revenue derived by Canadian
railways from this industry in incoming and outgoing freight
exceeded $1,500,000, and is increasing each year.

Production and Trade:

The production of natural sodium sulphate in 1941 amounted
to 115,601 tons valued at $931,554, compared with 94,260 tons
valued at $829,589 in 1940. Production from the deposits of western
Canada increased over 22 per cent compared with that of 1940, Ths
increase can be traced to tne increased activity in the nickel and
the pulp and paper industpies and to the greater demand for the
material in the United States due to the cutting off of imports
from Burope. The operating plants in western Canada are capable
of producing over 900 tons of dried salts a day, and if necessary
the tonnage could be greatly increased.

Complete figures for the world production of salt cake
are not available, and it is difficult to compare the returns from
different countries as the production comes from chemical plants
and from natural deposits. Germany, prior to the war, was prob-
ably the largest producer of total salt cake and Canada was among
the first ten producers. Canada is, however, one of the largest
producers of salt cake from natural deposits,

Shipments from the deposits in western Canada to the
United States showed a marked increase in 1941, but export figures
are not available, Imports of sodium sulphate, including Glauber's
salt, salt cake, and the acid sodium sulphate (nitre cake), amounted
to 8,729 tons valued at $134,196, compared with 9,498 tons valued
at $135,480 in 1940,

Market Conditions and Prices:

In the chemical industries, glauber's salt is used widely
and the demand is increasing. Sodium sulphate is used extensively
in the pulp and paper (53,500 tons in 1940), glass, dye, and tex-
tile industries and to a smaller extent for medicinal and tanning
purposes. It is also used extensively in the nickel-copper smelt-
Ing industry for the separation of these two metals.

Markets for the products from these deposits are likely
to expand, as supplies from Furope are no longer available and as
the by-product material from the manufacture of hydrochloric acid



is decreasing in volume each ysar owing to the manufacture of hydro-
chloric acid synthetically.

The price for natural anhydrous sodium sulphate from the
deposits in western Canada ranged from $8.00 to $8.50 per short
ton f.o.b, plant, The delivered price is considerably higher,
owing to the high freight rates to the consuming'plants, which are
mostly in eastern Canedsa,
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SULPHUR IN 1941

Source of Supply:

-

Deposits of elemental sulphur of commercial grade have
not been found in Canada, but sulphur occurs in combination with
copper, lead, zinc, nickel, or iron in many base metal sulphide
. orebodies in various parts of the country, In the smelting of
these ores sulphur dioxide gas is produced, but until recent years
this gas was a total waste as no facilities were available for the
recovery from it of sulphur, or sulphur compounds.

In practice, this gas can be used directly for the manu-
facture of sulphuric acid; the production of liguid sulphur dioxide;
or for the production of elemental sulphur. A few years ago,
International Nickel Company of Canada erected a plant at Copper
Cliff, Ontario for the recovery of portions of its smelter gases
for use in the manufacture of sulphuric acid. Later a similar plant
was erected at Tadanac (Trail), British Columbia by Consolidated
Mining ard Smelting Company. At the former plant high grade sulphuric
acid is produced and is marketed in several industries, while at the
latter, the acid made is used chiefly for the manufacture of
fertilizers, Part of it is used elsewhere in the plant and some of
it is marketed. Since the summer of 1936, the plant at Tadanac has
also been producing elemental sulphur from the smelter gases., No
plant in Canada is producing liquid sulphur dioxide from smelter
gases, although this has been done experimentally.

In Quebec, Aldermac Copper Corporation, with a mine and
concentrator 12 miles west of Noranda, produces & copper concentrate
and a high-grade pyrites concentrate from massive sulphide ores.
The former is shipped to the Noranda smelter for treatment, while
part of the latter is exported to chemical plants in the United
States and part of it is shipped to Three Rivers, Quebec, for use
by St. Lawrence Paper Mills Company for use in its Preeman flash~
roasting plant. Construction by Aldermac Copper Corporation of a
plant to produce sulphur and iron oxide has been suspended owing
to. the existing favourable market for its pyrites comcentrates in
the United States.

At the Noranda mine pyrites concentrate, a by-product of
t?e milling of copper-gold ores, was marketed for the mamfacture
of acid.

Production amd Trade:

Canadian production and trade figures are not available
for publication owing to the war,

The United States are the main source of the world pro-
duction of sulphur, The output in 1941 amounted to 3,150,000 tons,
chiefly from the states of Texas and Iouisiana,

Market and Prices:

Sulphur is used in Cenada chiefly in the production of
sulphide pulp and for use in the making of artificial silk and
newsprint, It is used to a large extent also in the manufacturs of
sulphuric acid, explosives, and rubber, and in the production of
fertilizers, With the construction of new sulphuric plants in
Canada and the United States, the consumption of sulphur was
increased in 1941 and will be further increased in 1942,



The following abstracts have been taken from the review
on sulphur published in the February, 1942, issue of the Mining
Congress Journal,

While sulphur is a vitally essen:;ial raw material for war,
it is no more so than steel, gasoline, rubber, fertilizers, paper
and the other countless things which war consumes and sulphur helps
to make, The increase in sulphur consumption in the United States
from 1940 was about 30 per cent, while industrial activity was 27
per cent,

Sulphuric acid is still used to concentrate nitriec acid,
but it is no longer used in large amounts to produce nitric acid,
Nearly the same quantity of sulphuric acid as before must, however,
pass through the munitions plants to make one ton of explosive, and
it then emerges as a large volume of dilute by-prodnct acid. The
spent acid disposal problem is being solved by purification and con-
centration of the acid for use in part by the munition plants and
in part for use in other industries,

The remarkable growth of the rayon industry continues, and
of all the rayon processes the viscose process consumes the largest
quantity of sulphur. The expansion of the pulp and paper industry
has also created increassed demand for sulphur,

Sulphur and sulphuric acid are serving well in the problem
of substitute materials, Salt and sulphuric acid are being used for
making hydrochloric acid, thus releasing large quantities of
chlorine which is used for the same purpose., A number of the
proposals for aluminium production from clay involve the solution
of the aluminium-bearing mineral in sulphuric acid.

According to Metal and Mineral Markets, New York, the
price of sulphur in 194% remained unchanged at $1.6 a long ton, f.0.b.
mines, The prices at consumers®! plants in Canada vary from $22 to
$25taooording to location, the difference being due to transportation
costs,
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TALG AND SOAPSTONE IN 1941

Ores Mined and Producing Localities:

Active production of ground talc in Canada was begun in
1906 from deposits in the Madoe area, Ontario, and these deposits
have since been the main sourcée of supply. Canada Talc, Limited 1is
the chief producer in the area, having taken 6ver the holdings of
G. H. Gillespie Company, the pioneer operator, in 1937. There have
been various other small operations in the area. 1In 1941, Trent
Mining Syndicate began to develop a prdoperty adjoining that of
Canada Talc, Limited, where surface shw¥ings indicate an easterly
extension of the same vein system, and at the end of the year was
proceeding with the erection of a small mill. R. W. Bonter and
associates of Trenton ground a small tonnage of slightly off-colour
talec inh the mill of Canadian Slate Products, a mile and a half north -
of Mafine; the crude was brought in by truck from a deposit near Ompah,
Prontenac county, 65 miles distant., The talc from Ompah is finely-
schistose, cream-coloured, and distinct in character from the white
foliated tale of the Madoc district.

In British Columbia, the deposits near MeGillivray, on the
Pacific Great Eastern railway, and at Kapoor, near Victoria, have
been idle since 1935. The crude was shipped to a grinding plant at
Vancouver, for local roofing use. ©Some ground socapstone is prepared
in a small mill in Vancouver by G. W. Richmond, 323%9 West King Edward
Avenue, from crude imported from the State of Washington. The mill
also grinds miqga, slag, etc., mainly for local roofing firms and
partly for export to Tacoma, Washington,

Quebec has been producing soapstone in small quantities
since 1922 and the industry has been supplying mainly blocks and
bricks for alkali recovery furnaces of domestic kreft mills. Some
cut furnace stone has been exported. In recent years the sawing of -
crayons has been undertaken, Broughton Soapstone and Quarry Company,
the princlpal operator; has developed a large quarry near Leeds
station on the Quebec Central railway, in Broughton township. This
company produces cut furnace stone and crayons and has a grinding
mill in which quarry and sawing waste, as well as a more highly
talecose rock occurring in a band cutting its main soapstone body, are
pulverized. The company took over the Louis Cyr holdings at St.
Pierre de Broughton in 1940, Other operators in the same area are
Charles Fortin, of Robertson, and L., C. Pharo, of Thetford Mines,

L. C, Pharo installed a small grinding unit on his property in
Thetford township in 1938. Some of the dust from these operations is
sold to domestic roofing firms, and a considerable”tonnage of quarry
and sawing waste is shipped to the grinding plant of Pulverized
Products, Limited, 4820 Fourth Avenue, Rosemount, Montreal. Baker
Mining and Milling Company, 4010 St. Catherine Street West, Montreal,
the only other operator in Quebec, has a mine and mill near Highwater
in Potton township, Brome county, close to the Vermont boundary. The
company began to produce in 1938, and in 1941 reported sales of about
2,000 tons of ground tale of various grades. Pulverized Products,
Limitcd and Broughton Soapstone and Quarry Company produce most of
Quebects output of ground tale, their total shipments in 1941 being
about 7,000 tons. The latter company recently erccted a building for
the alr-drying of crude with a capacity of 3,000 tons, and also
enlarged its bagged storage space to 2,000 tons. Pulverized Products
expanded  its grinding capacity in 1941 by the addition of & Williams
hammer-mill, screens, air separator, and dust collector, the equipment
being used in the production of coarser (200-mesh and roofing) talce.
Both companies émpioy Raymond-type equipment for producing fine
325-mesh grades.

It was announced toward the end of 1941 that consideration
was being given to the development of a tale deposit that occurs as
a band in an o0ld copper mine near Eastman, in Bolton township, Brome
county. Tests on samples of this tale in the laboratorfes of the



Burcau of Mines, Ottawa, showed it to be of grey, off-colour grade and
rather heavily contaminated by magnetite, sulphides, and carbonates.
Pulverized Products reported having commenced production in 1941 of

a new trade talc substitute, "Asbestolite", made from a pa}e ygllow
serpentine encountered in mining magnosite in the Kilmar district,
Quebec. The ground product is statéd to be fibrous somewhat like

the tale of the Gouverneur district, New York; it is said %o be.much
more bulky, however, ond to have grocter suspending power in paints.

Production and Troade:

Production of ground talc in 1941 totalled 17,841 tams.
valued at $195,074, compared with 15,166 tons. valued at $154,735 in
1940, The output of soapstone was valued at $155,925, compared with
$74,905 in 1940; these figures include sawn furnace stone, crayons,
quarry end sewing waste sold for grinding, and possibly also some
gsawdust from the cutting plants. Total value of "all classes of

roduets sold as tale and soapstone was $350,999, compared with
§229,639 in 1940, an increase of $131,400 or 57 per cent.

Exports of tale products, mainly ground material, but
including also crayoms, totalled 19,411 tons “valued at $263,568,
compared with 10,232 tons, valued at §$142,577, in 1940, and 17,185
tons. valued at $74,560, in 1939,

Imports of tale totalled 4,805 tons valued at $93,455,
compared with 3,719 tons. valued at %66,238, in 1940, Practically
all of it came from the United States.

World production of talec, including cut soapstone, steatite,
and pyrophyllite (a mineral closely resembling talc and used for
many similar industrial purposes) amounts to about 500,000 tons a
year, The United States produces more than 50 per cent of the total,
its output in 1940 being 281,000 short tons. Prior to the war it was
followed by Manchuria, with an output of about 100,000 téns a year,
France and Italy each produce about 50,000 tmns; Norway, 25,000 tons;
and British India, 20,000 tons a year. World consumption of tale
has increased more than 40 per cent in the past decade.

Market Conditions and Prices:

The talc market was particularly active as a result of the
heavy demand from Great Britain for rubber grades to £ill the deficiemy
caused by the cutting off of Italian, French, and Norwegian supplies.
Operators found it difficult to keep pace with this demand, and
larger quantities could have been shipped had adequate cargo space
been available., British importers reported that the grade of shipments
was satisfactory for general-purpose use, and the Canadian material
appears to be well established in the British market, Medoc talo,
although of prime white colour, contains a considerable amount of
gritty, carbonate impurity, and so cannot be substituted for the
higher grades of French and Italian talces used in the cosmetic and
pharmaceutical trades. The Quebec tales, though off-colour, are
usually much lower in carbonates and have proved acceptable for rubber,
paper, and paint use, and for rice polishing. Some objection has
been voiced regerding their suitebility for ceble insulation, owing
to a small content of manganese. It is reported that a portion of
the shipments to Great Britain is used for the smothering of incendiary
bombs, tale being considered superior to ordinary sand for this pur-
pose; this report, however, lacks confirmation.

Talc has a great variocty of uses. Much of the greater part '
of the output, however, is used in the paint, ceramics, roofing, paper,
and rubber trades, the remainder being used chiefly in cosmotics and
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pharmaceuticals, foundry facings, bleaching fillers for textiles,
insecticides, plasters, and in rice polishing. COompact, massive
talc is used meinly for sawing into steel-makers' crayons and so-
called "lava" shapes for refractory and electrical insulators. Such
shapes are in active demand for use in short-wave radio equipment.,
In the United States, which is the principal outlet for ground talc
(including soapstone and pyrophyllite), the pércentages of consump-
tion were as follows in 1949: paint industry, 24 per cent; ceramic
industry, 18 per cent; the roofing, paper and rubber trades; 12 per
cent, 11 per cent, and 10 per cent, respoectiwvely; cosmetics, 3 per
cent; and foundry facings, 2 per cent. The 'ceramic uses of talc and
pyrophyllite are rapidly increasing, to prevent crazing in floor and
wall tile, in electrical and other porcelains, in porcelain enamels,
dinnerware bodies, and in refractories. PFor rubber, talc is employed
mainly for the dusting of moulds and finished preducts. It is of
value also as a body reinforcing ingredient to impart toughness ard
to increase tensile strength, particularly in cable insulation.

Many grades of ground talc are marketed and the price range
is wide. Value is dependent upon purity (governing frcedom from ¥
gritty or iron-~bearing substances, slip, and colour), particle shape,
and fineness of grinding, the specifications for which vary in the
different consuming industries. Roofing and foundry talcs are the
cheapest gradecs, thése trades being satisfied with coarser grey or
off-colour material, often soapstone powder or sawing dust, which
sells at about $§5 to $§7 a ton f.o.bs rail. Better-class grey talcs,
suitable for rubber and paper use, sold in 1941 for $7 to $15 a ton
fe.0.b., according to grade and fineness., White, foliated Madoc talc
was quotcd at $18 to $30 a ton for the two best grades, and $8 to $12
for coarser mesh sizes. American talcs include high-grade, white
Californian material, selling at $17 to $20: fibrous New York "Asbestine",
"Ircmoline", and “"ILoomite" grades quoted at 612 to $§15; and the lower-
grade, grey Georgia amil Vermont products, which sell at $6 to $10:
all prices f.0.b. mines. Lava steatite and crayon talc sells at from
$100 to $150 a ton, whereas the coarser roofing grades, often largely
tale—coated, gritty, air-separator rejects, may sell as low as $4.

The Dominion Bureau of Statistics reports consumption of
tale in Canada in 1939 at about 8,500 tons, of which the roofing trade
took 3,170 tons; paints, 2,350 tons; pulp and paper, 1,125 tons; and
rubber, 707 tons. The remainder was used mainly in soaps and
cleansers, toilet preparations, and electrical sapparatus.

Tariff:

Cenadian ground talec or soapstone exported to the United
States is dutiable at 17% per cent ad valorem on material valued at
not over $14 a lcmg ton. On material valued at over $14 a ton, theé
duty is 35 per cent. Crude material pays one-quarter cent a pound,
wheréas cut soapstone or tale, in the form of bricks, crayons, blanks,
etc,, is dutiable at one cent a pound. Tale, ground or unground,
enters Canade under the British Preferential tariff at 15 per cent
ad valorem, and under the Intermediate and General tariff at 25 per
cent: %mports from the United States, however, are dutiable at 20
per cent,

PYROPHYLLITE Pyrophyllite (hydrous silicate of alumina)
closely resembles talc in appearance and physical characteristics.
It is difficult to distinguish from tale, even by microscopic means,
and often requires chemical analysis for its identification. In the
ground state it can be employed for meny of the industrial uses of
talc. Commercial deposits are relatively scarce. Most of the recorded
world production comes from North Carolina, where the industry has
expanded repidly in rceint yoars., A large part of the American ~rutput
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goes to the coramic trade, the remainder being sold for fillers in
various products. When fired, pyrophyllite does not flux, as does
tale, and it is of value in a wide range of high-grade ceramic
products, including refractories. A furnacespatching product made
with pyrophyllite is marketcd under the name "Pyroplastiec",

Important deposits are known in Newfoundland, from which
some shipments were made a few years ago to the grinding mill of
Clinchfield Sand and Feldspar Corporation, Baltimore; Maryland. In
Canada, some rather low-grade, scriecltic pyrophyllite occurs at
Kyuguot Sound on the west coast of Vandouver Island! a smnll quantity
was shipped from these deposits about 30 yeors ago for use in refraoc-
tories and cleanser products. None of the occurrences of pyrophyllite
in Quebec recorded in early reports of the Geological Survey have
been developed and littlo is known of their extent or economic
possibilities. One such doposit in Stanstead township, near Leke
Memphremogog, was investigated in 1941 by the Bureau of Mines, but
the material proved to be sericite.

In 1941, pyrophyllite was quoted at $8.00 to $13.00 a ton,
fe0.be North Corolina mills, for 200-mesh and 325-mesh material,
respectively,

Note: Copies of publication No. 803, "Tals, Steatite, and Soapstone:
Pyrophyllite", published by the Bureau of Mines, Ottawa, in
1940, may be obtained from The Director, Mines and Geology
Branch, Department of Mines and Resources, Ottawa,
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VOLCANIC IDUST IN 1941

Source of Supplys:

Deposits of voleanic dust (pumice dust) are found
in Saskatchewan, Alberta, and British Columbiae. There has -
been intermittent production from Waldeok, near Swift Current,’
Saskatohewan, and from near Williams lake in British Columbia.

In Saskatchewan, deposits ocour also five miles
north of Braddock; west of Beverley; and near Sti Vieotor,
all of which are grey to buff in colour., Some stripping and
prospecting was done during 1940 on a deposit of white volcanic
dust overlain by bentonite 5 miles west of Rockglen, and
Ikirratory experiments were carried out during 1940-41 by the
University of Saskatchewan on the Rockglen and several of
the other deposits of voleanic dust,

In British Columbia there are several deposits, of
which the purest known is a snow-white, fine-grained volcanic
dust from the Deadman river, north of Kamloops lake, Extensive
beds of compact dust also occur north of Quesnel lake in the
Cariboo district but there has been no produstion,

Production and Trade:

There has been no production of volcania dust since
1924. The production in that year amounted to 31 tons valued
at $310, all of which came from Waldeck, Saskatchewan.

Imports, which are grouped with a number of dimilar
products—pumice, pumice stone, lava, and ocalcareous tufa—were
valued at $40,910 in 1941, ocompared with $35,631 in 1940;

In the United States, shipments of volcanic:dust and
pumice in 1940 (figures for 1941 not available) were $82,407
tons, valued at $449,914, about twenty companies being engaged
in production.

Market Conditions:

The material is used mainly as the abrasive base in
scouring andclesnsing oompounds, and a small amount is used in
acoustic plaster and in conorete admixture, About 60 per cent
of the United States output is used for cleansing and scouring
compounds; 27 per ocent for light-welght concrete and aggregate;
4 per cent for acoustic plaster; and the remainder for asphalt
filler, studeo, filtering and insulating media, paint filler,
insecticide, floor sweep, dusting the inside of tires, and in
abrasive uses, such as glass bevelling, or in the polishing of
aluminium, Some of the United States volocanic dust produced in
the United States in 1939 was used in the manufacture of fire-
proof walls, building tiles and slabs, and in the refining of
petroleum. The use of voloanic dust ags a ceramic raw material
has not been extensive in the United States, although its suite
ability for such use has been indicated by laboratory and
industrial applications, 1In this connection it has been used
successfully in some glazes, replacing feldspar,
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WHI TING SUBSTITUTE IN 1941

Sources of Supply:

Whiting substitute, as the neme impliocs, is a mdtoeriel
that may bo uscd in place of chalk whiting, all of which originates
in England or in Burope. It may be made from white limestonc or
white marble, marl, lime,or the wastce calcitim carbonatc sludge
rosulting from the manufacture of caustic soda.

The principel differencce botween whiting mode” from
chalk, and whiting substitute made from marble or limestonc are
that the latter is usually whiter, has a low capacity for absorbing
oil, and the individual particles are sub-angular rather than
rounded.

-

The products made from white marble or white limestone
are pulverized to various degrocs of fineness ranging from 200
to 400 mesh, and the raw material used conteins very little mag—
nesium carbonate, though in the past & whiting substitute made
from white dolonite was producced in eastern Canada for meking puttye.

Marl suitable for making whiting substitute should be -
white or nearly sd, be ncarly free from grit and clayey matoriel,
and have a very low contont of organic matter, This last-nangd
constituent, which is present to some extent in all doposits of
marl, renders the product unsuitable for use d4s & filler in pro=
duots such &s putty and paint whore it will come in contact with”
odls. The oll~cbsorptivo capacity of whiting substitite made from
narl is usually greater than that of whiting, but in other respects
the physical characteristics of tho two products are rmch the same.

Calecium carbonate filler, o product closely ckin to
whiting substitute and madoe by introducing carbon dioxide gas
into milk-of=-lime made from high~ccleium quicklime, has been prow-
@uced in Cannda for the past seéveral yoars., “Its use up to the
present has been as o fillor in newsprint, book,and nagazine ~
paper, and its manufacture has been undertaken by the paper com-
panies uging it.

-

By=~product precipitated chalk, made from waste sludge
resulting from the manufacturc of caustic soda from soda ash and
line, is classed as a whiting substitute, but its usefulness is
restricted by the fact that it almost invariably contains a small
anount of free alkali., The raw naterials for the nenufacture of
by-product precipitated chalk are available but it is not yob
being made in Cannda.

Production and Trade:

-

Producers of whiting substitute are Pulverized Products,
Iimited, Montreal; Claxton Mdanufatturing Company, Toronto; Whito
Valley Chemicals, Linited, Toronto; Gypsum, Iime and Alabastine,’
Conada, Linited, Winnipeg; and Beale Quarries, Linited, Van Anda,
Texadsa Island, British Columbia.

No separate record is kopt by the Dominion Bureau of
Statistics of the pro@uction, imports, and oxports of whiting
substitute, but the industry has oxperienced a steady growth in
recent years becalse irprovements in-grinding oquipment and the
maintenance of close technical control have enobled a product



to be nmarketed that is very consistent in both chemical and
physical propertics. Many nanufacturers now usc the domestic’
product with entire satisfaction in place of imported whiting,
ond in the present situation when all European sources 6f whiting
are cut off from the Canadian ncorket because of the war, the
doriestic industry is largely supplying the Ccnadian nmarket,

; There is little or no export of whiting substitute
from Canada, but a considérable quantity of specially processed
whi ting substitute is irported from the United States.

Market oné Prices:

Whi ting substitute made in Canada is used rostly in the
namfacture of oileloth, "linolceun, in certain kinds of rubber pro=-
diéts, in putty, in oxplosives, and as o filler in newsprint,
book,and nagazing paper. In lesser quantities it is used in the-
nanufacture of nmoulded articles, cleaning compounds and polishes,
as a ceranic glaze and for a number of other purposes.

~

: Prices per ton, bagged and in carload lots range from
$8400 to $15.00 per ton f.o.b. plants.
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COAL IN 1941

The principal coal producing Provinces of Canada are Nova Scotls
and Alberta, the combined production from these areas represent-
ing approximately 80 per cent of the total production of Canada.

The coal production from the Nova Scotia mines, augmented
by a small tonnage from New Brunswick, provides not only for the
local requirements of the railways of the area, steel industry and
domestic consumption, but also for much of the fuel requirements of
the Province of Quebec and to a lesser degree the Province of Onta-
rio, The Western and Prairie Provinces procduce all ranks of coal
from semi-anthracite to lignite; the appreciable tonnage of Alberta
coal is principally bituminous in rank as is also that from British
Columbia. The Provinces of Saskatchewan and Manitoba produce lig-
nites only.

From the Alberta coal field bituminous and domestic coals
are moved eastward to the markets at Winnipeg and in Ontario.

The movement of coal from Nova Scotla on the St. Lawrence
route has been largely curtalled during the year owing to the con-
silderable increase in the local requirements of wartime industry
~and transportation.

The Dominion Steel & Coal Corporation at Sydney, Nova
Scotia, produced coal for its industrial and coklng requirements
and also supplied rallway and other markets notwithstanding a perilod
of restricted output from some of its larger mines.

The briquetting of coal was expanded during the year fol-~
lowing the installation of equipment by the Vancouver Island Coals,
Ltd., at Union Bay, and by the West Canadian Collieries Limited at
Blalrmore, Alberta, the latter company introducing a new type of
equlpment suitable for the production, from bltuminous coals, of
binderless briquettes.

The large scale investigational work on the production of
fuel from Northern Ontario lignite was continued during the year
with a view to marketing this fuel in its most suitable form.

The production of coal in Canada amounted to 18,155,447
tons, valued at $57,995,503, compared with 17,566,884 tons valued
at $54,675,844 in 1940.

Production of Coal in Canada by Provinces

Province 1941 1940 Per Cent
Tons Tons Increase or
l'screase
Nova Scotla 7,386,975 7,848,921 5.9 Minus
Alberta 6,969, 846 6,203,839 185
British Columbia 2,020,842 1,867,846 8.2
Saskatchewan 1,319,899 1,097,617 20.0
New Brunswick 523,299 547,064 4,5 Minus
Manitoba 1,246 1697 2645 .
Canada 18,222,107 17,566,884 Blst
Production of Coal in Canada By Kinds
Per GCent
1941 1940 Increase or
Tons Tons Decrease
Bituminous 15,602,473 15,355,057 AREE
Subbituminous 585,453 598, 686 2.2 Minus

Lignite 4,034,181 5,655,161 10.9



The imports of coal into Canada totalled 21,808,861 tons
compared with 17,546,107 tons in 1940, The anthracite Ilmportations
totalled 3,940,859 tons. Bituminous coal Importations consisted of
17,867,068 tons compared with 13,578,705 tons in 1940 and were main-
ly from the United States.

Coal exports from Canade amounted to 531,449 tons, com-
pared with 504,898 tons for 1940.

Canadian coal moved under Federal Government assistance
amounted in. 1941 to 3,318,968 tons at a cost of $4,489,229, or
$1.35 per ton, compared with 3,008,289 tons at a cost of $4,315,590
or $1.43 per ton in 1940.

Assistance to the movement of coal, generally in the form
of reduced freight rates, 1s provided by the Federal Government
thereby enabling Canadian coals to compete on even terms 1in markets
from which it would otherwise be excluded by competition from im-
ported coals. The total cost to the Government in subventions from
1928 when this assistance came into effect, up to the end of 1941,
on the movement of 25,963,161 tons, amounted to $28,205,133 or
$1.09 per ton.

The licensing under the Wartime Prices and Trade Board was
continued, all engaged in the production and marketing of coal or
coke having to obtaln a licence and to keep the Board informed on
the movement and disposal of fuel.

The work undertaken in the Fuel Research Laboratories of
the Bureau of Mines, Department of Mines and Resources, during the
year included the continuation of the programme for the Physical and
Chemical Survey of Canadian Coals, carbonization investigations for
the lmprovement for the manufacture of coke and by-products, and
assistance to the Department of Munitlons and Supply 1n the choice
of so0lid fuels for wartlime establishments.
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COKE IN 1941

. — o e ————

Coke was produced for metallurgical and domestic use
from Canadlan and imported coal in diversified types of carbonil-
zing equipment, which included seven by-product coke plants, two
beehive plants, twe Curran-Knowles installations, seven conti-
nuous vertical retort plants and cight installations of horizontal
"D" retorts. Of these ssveral coke and gas plants distributed
throughout Canada, the oporations of five of the by-product coke
plants account for about 85 puir cent of the entire consumption of
the coal used in the production of coke in Canada.

The continucd heavy demand for coke by wartime industries
has encouraged the maximum production of by-product coke to main-
tain supplies for the new demands made upon the industry and for
the normal requirements for domestic fuel and other uses.

The Province of Ontario produces about 60 per cent of the
coke manufactured in Canada; the principal operations being repor-
ted together with their rated coal capacity in the following table:

Company Location Annual Rated
i e % Capacit%
Algoma Stecl Corporation Sault Ste. Marie , 015,
Hamilton By-Product Coke Ovens Hamilton, Ontario 415,000
Steel Company of Canada 5 4 641,000
Consumers'! Gas Company Toronto, B 302, 000

The coal supply for these plants is drawn from imported
stocks owing to the unfavourable location of suitable biltuminous
coal of Canadian origin.

Two large by-product plants in Eastern Canada are situa-
ted, one at 3ydney, N.S., opecrated by the Dominion Steel & Coal
Corporation Limited, prineipally for the production of blast fur-
nace coke, and the other at Ville Ta Salle; Quebec, operated by the
Montreal Coke & Manufacturing Company, mainly for the production of
domestic fuel. About 75 poer cent of the pctential capacity of these
plants, 1,273,000 tons of coal per annum, can be supplied from
Canadian mines.

Beehive coke 1s manufactured in two plants in Western
Canada (Coleman, Alberta, and Michel, B.C.), and the Curran-Knowles
battery of ovens of the Crow's Nest Pass Coal Company at Michel,
B.C., was reported to be in successful operation.

The total production of coke from coal in 1941 was
3,150,094 tons, compared with 3,015,394 tons in 1940, and 2,410,095
tons in 1939. Production by Provinces was reported as follows:

Province 1641 1940 Per Cent
o Increase
Tons Tons il
Eastern Provinces 1,029,009 1,040,999 1.1 Decrease
877 e % o o S RO S 128961 1,732,305 6.0
Western Provinces 284,968 _ﬂggz 092 180
Total for Canada 3,150,094 3,015,394

The coal processed for the manufacture of metallurgical
and domestic coke amounted to 4,360,579 tons of which 1,495,305
tons was of Canadian crigin qnd 2, 860 274 tons was imported. A
small amount of petroleum coke was produced at the oll refineries
amounting to 71,921 tong, compared with 66,820 tons in 1940, The
imports of coke in 1941 woere 719,338 tons compared wlth 614,417
tons in 1940.

Further expansion of the coking 1ndustry in Canada will
require the constlhc,lon of more oven capacity.
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NATURAL GAS IN 1941

Source of Supply:

Natural gas has been found in most of the provinces of
Canada. It is produced commercially in large quantities in Alberta
and Ontario, and in smaller guantities in New Brunswick, Saskatche-
wan, and Quebcc.

In Alberta, most of the production comes from the Turner
Valley Field, which supplies the cities of Calgary and Lethbridge
and the adjacent districts. The Edmonton area 1s supplied from
the Viking Field about 80 miles south east of the city, supplemented
by the Kinsella Field to which the pipe line was extended 1n the
fall of 1940, although discovered in 1929, Plve wells were drilled
there during 1941. Medicine Hat is supplied from the field of the
same name, Wainwright from the Fabyan Field, and Brooks from 1ts
own field. A gas well was completed in the Suffield area during
the year. By the extension of gathering lines in Turner Valley the
gas from more wells in that field was made available at the absorp-
tion plants.

In Saskatchewan, the eastern part of thda Lloydminster
Field supplies the town of the same name, and plans are under way
to pipe gas from this fileld to Saskatoon. Part of this acreage has
been unitized and preparations were made to drill at least three
wells at Lloydminster and one at Muddy Lake, south of Vera. At
least three favourable areas have been defined by seismic survey in
that general vicinity. In the Kamsack area five wells were drilled
and others are to be drilled in 1942, Three of those drilled were
the largest in volume so far of the 33 drilled to date. A pipe line
has been lald to the town of Kamsack. Much selsmlc work was done in
‘the Southern part of the Province and some test drilling in the
South east. The Little Pine Pete Well, NW% sec. 29, township 486,
range 20, west of the 3rd Meridian had reached a depth of 2,135
feet after passing numerous shows of gas and oil; it was to be con-
tinued. A deep test a mile north of No.l Well at Bishopric was over
1,000 feet deep and was being continued.

In Ontario, natural gas is produced commercially only in
South-western part of the Province. The principal fields are Til-
bury, Haldimand, Dawn, De Clute, Brownsville, Dover, Norfolk,
Welland, Onondaga, and Malahide. In the Malahide field in Elgin
county, some new producers were drilled and the Watford Field in
WarwickTTownship was extended south and east into Adelaide Townshilp.
Apart from this new work was mostly fllling in old areas. Some
gravimetrlc wurvey work was done.

In Quebec, natural gas is produced in small quantities
at several wells along the St. Lawrence River and is used locally.

In New Brunswick, the Stoney Creek field supplies the
city of Moncton and the town of Hillsborough with natural gas.
Elght wells were elther drilled or deepsned for production, a total
footage of 6,121 feet and yielding an initial flush production at
the rate of 8.7 M M. cubic feet per day. Jointly for gas and oil,
two holes were being drilled to prove possible extension to the
fleld and a third to explore at Irving Settlement, Baltimore. 1In
these three hbles 11,912 feet was drilled.

Production:

The total production of natural gas in Canada during
1941 was 39,213,386 M cublic feet valued at $12,356,067 compared
with 41,232,125 M cubic feet valued at $13,000,593 in 1940,
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OIL SHALE IN 1941

Ores Mincd and Producing Localitiecs

Large deposits of oil shale arc known to exist in d4irf-
ferent parts of Canada, the largest and best known occurrences
being in Pictou and Antigonish counties, Nova Scotia, and Albert
and Westmorland counties, New Brunswick. As shale o0il cannot com-
pete with petrolecum at present prices, none of these deposits has
as yet beon actively developed on a commercial scale.

Important Developments

There wore no new developments in 1941 and there have
been no changes for a number of years.

Prospective Producing Localities

The prospective producing localities are Albert county
in New Brunswick and Pictou county in Nova Scotia.

Production and Trade

There has been no production reported for a number of
years.

Experimental plants were erected in 1929-30 near Rose-
vale, New Brunswick, and New Glasgow, Nova Scotia, to treat local
shales but they operated only for short periods. Activity has been
confined chiefly to field exploration and to laboratory investiga-
tion. Laboratory work by the Bureau of Mines of the Department of
Mines and Resources at Ottawa has included the determination of
the petroleum content of reprcesentatlive samples from various local-
ities; the determination of important factors affecting the recovery
of crude petroleum by destructive dlstillation and of the character
of the petroleum recoverced; and the investigation of the processes
designed for the distillation of oil shale. No oil shale 1s being
Imported into Canada.

For many years the large-scale production of oill shale
was confined to Scotland, but deposits in lManchuria and Esthonla
are now being developed on a large scale. The production of these
countries in 1937 was: Scotland, 1,460,700 tons; Esthonia,
1,213,700 tons; and Manchuria, approximately 3,000,000 tons.
Austria, France, Germeny, Italy, Spain, Russia and South Africa
also produce small quantities of oll shale. No recent figures are
available for production in Esthonla, Manchuria, France or other
European countries and statlistics of the Scottish Shale Industry
are not being published for the war period.
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PEAT IN 1941

Peat is & combustible substance produced by the incomplete
decomposition of vegetable matter either in water or in the presence
of water, under such conditions that atmospheric oxygen is excluded.
The character of the peat depends upon the conditions under which it
was formed, and on the nature of tho vegetation which contributed to
its formation, Many species of plants are found in peat bogs, the
most abundent being mosses, such as sphagnum and hypnum; marsh and
heath plants; grasses, rushes, ete.; marine plants; and sometimes
trunks, roots, and leaves of troes. The peat in a bog is named
according to the plants that prcdominate in its formation. Peat is
found in every province of the Dominion.

PEAT FUEL

Small amounts of peat fuel have been produced intormittently
from bogs in Quebec and Ontario for several years., In 1941 thc pro=-
duction came from bogs at Gad's Hill, Grand Valley, and Linwood in
Ontario; and development work was underway on a bog at St. Arsene in
Quebee. At the St. Arsene and Gadts Hill bogs the peat is put through
macerators before being placed on the drying racks.

Sales of peat fuel in 1941 were 500 tons valucd at $2,350
compared with 30 tons valued at $75 in 1940, The average annual
output between 1932 and 1936 was about 1,800 tons.

Imports and exﬁorts of peat fuel arc not separately rccordeds
PEAT MOSS

During recent years peat moss from the bogs at Isle Verte,
Riviere Ouelle, and Waterville, Queboc; at Grand Valley, and Clinton,
Ontario; at Cowan, Manitoba; at Melfort, Saskatchewan; at Edmonton West,
Aluntas and gecs New. Wegtminster, British Columbia, has been used
as littor in bedding for animels; as a soil conditioner for market
gardens and horticulture; as filler for fertilizers; as insulating
material in the building trade; and as packing material. The pro-
duction of insulating moss comes chiefly from bogs at Isle Verte
and Edmonton West, and there is a small, intermittent production from
bogs at Clinton, Ontario, and Melfort, Saskatchewan. The fabricating
plants at Isle Verte, Edmonton West, and New Westminster produce a
material known as "Spagmoss", "Mosstex" and "Westpeco". Mosstex is
also produced as boards; and Westpeco as pads for the shipment of
vegetables. Litter is produced at Isle Verte, Riviere Ouelle, and .
New Westminster, Humus, used for agrioculture and as fertilizer filler,
1s produced at Alfred, Scarboro Junction, Erie, Brampton, and Grand
Valley in Ontario, and at St. Stephen, New Brunswick,

Prior to the war, the United States obtailned most of its
requirements of peat moss from Europe, and as these supplies are no
longer available, a market has been opened up in that country for at
least 72,000 tons of peat moss a year. This outlet is capable of
oxpansion and provides a real opportunity for Canadian producors to
increase their sales, Several new deposits were developed in Canade
in 1941 for the production of baled peat moss.

Five new plants, thrce in Quebec and two in Ontaerio, ocach
equipped with two mechanically operated presses, were brought into
production in 1941, Those in Quebec are: Canada Peat Limited, at
Riviere du Loup; La Tourbliere Yamaska, at St, Guillaume, D'Upton,
Yamaska county; and Promier Peat Moss Corporetion, which built a new
plant to replace one destroyed by fire at Isle Verte. Those in Ontario
are: Brle Peat Company's plant at Welland and the Kennedy Stinson
plant at Alfred, The plant of Canadian Humus Products in Boverly



township, Wentworth county, Ontario, was producing at capacity
throughout the summer of 1941, the product being a limey, humified

peat "Hu-Mar".

Development work was done on several deposits throughout
Canada that have been acquired by established companies and by newly
formed companies. Included in those aoquired are the Caribou bog in
Kings county and the Big Plain bog on Chignecto Isthmus in Nova Scotia,
and the Jolicure bogs near Midgic, Westmoreland county, the Shippigan
and Pokemouche bogs in Gloucester county, and the Escuminac and Eel
River bogs in Northumberland and Kent counties, New Brunswick.

In Quebec, work began on preparing the surface and on
draining the St. Anaclet bog one mile south of Father Point, and on
the erection of a baling plant.

In Ontario, Grand Valley Peat Moss Company completed the
drainage system of the Iuther bog in Dufferin county, acquired the
field equipment for transporting sods on the bog and cut and stored
twenty stacks of sods in the field. The company is preparing to
build a baling plant. Arctic Peat Moss Company was reported to be
draining the Port Prances bog in New Ontarios

; In British Columbie, the large plant in course of construc-
tion on the Byrnes bog near New Westminster will supply peat moss for
use in the United States in the production of magnesium.

¢
The Newington bog, north of Cornwall, Ontario, is being
developed for the production of dry humus, and the Victoria Road bog,
for peat moss and dry humus,

The production of peat moss in 1940 (figures for 1941 not
yet available) was 17,186 tons valued at $282,543,

Imports of peat moss duri 1941 were 14.3 tons valued at
$925, compared with 11 tons valued atn§677 in 1940; ami cleaned, sized
and ground mosses and grasses 415 tons, valued at $71,130, compared
with 770 tons valued at $103,231 in 1940,

Imports of peat moss into the United States from Canada in
1940 (1941 figures not yet available) were 13,122 tons valued at
$305,544, compared with 6,922 tons valued at $147,342 in 1939 (Mineral
Yearbook, 1940, p. 932).
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PETROLEUM IN 1941

Source of Supply:

Crude petroleum is produced in Canada from wells in Alberta,
Ontario, New Brunswick, and the Northwest Territories. Though the
annual output is increasing, cxceeding 10,000,000 barrels for the
first time in 1941, it is still considerably less than one-fifth
of Canada's requirements.

In Alberta, the Turner Valley field, southwest of Calgary,
is the source of 97 per cent of Canadats output of crude petroleum.
The remainder of the crude production in the province comes from
several wells in the Plains areas.

The largest exploratory and development program in the
history of the industry in Alberta was underteken im 1941 in an effort

to increase production,

Interest in Turner Velley was centred chiefly in the north
end of the field, the proven productive area of which was extended
northerly about two miles by drilling operations during the year.
With this extension, the Turner Valley field now has a total length
of twenty miles. Until June, 1936, it had produced mainly gas and
naphtha, but in that year, drilling toward the western flank of the
structure resulted in a rapid increase in the production of high
grade orude, ranging in gravity from 40° to 45° API. During 1941 a
total of 42 wells was brought into steady production, 15 of which are
in the northern extension, four of them as far north as Township 21,
At the close of the year, 176 crude oil wells were in production in
Turner Valley and 29 wells were being drilled for oil, 17 of which
are in township 21, two in township 22, one (on the Sarcee Indian
Reserve) in Township 23, and nine in the southern part of the field,
Dmi&iin%‘in Turner Valley totalled 376,676 feet in 1941, compared
with 296,832 feet in 1949,

The wells in the north end of Turner Valley are very pro-
ductive in comparison with the moderately productive wells in the
south end and with the less prodmctive wells in the central area,

The porosity in part of the central area has been confined mainly to
a zone in the upper part of the Palaeozoic limestone, while in the
north end south ends there are two porous zones. In portions of the
central area even the one porous zone i8 comparatively tight and some
non-productive wells have been drilli” in what would ordinarily be
considered as proven territory. 1In some of the other wells, small
yields were obtained by extensive acidization: The limits of the
north end of the field are not as yet defined, the present known width
being about half a mile across the strike. Because of the large
yields from the more northerly wells, an extensive program of wildecat
drilling along the assumed strike of the field has been undertaken
for twelve miles north of the most northerly producing well,

There was considerable activity also in other portions of
the Alberta Foothills, A second well was being drilled in the Grease’
Creek area, which is about midway betwcen the Bow and Red Deer rivers,
the first well having been ebandoned because of mechanical diffiocul=
ties. Some shows of o0il arc reported in a well being drilled in the
Ram River area on the continuation of the Clearwater limestone outlier;
and in the Moose Mountain area a test well was drilled to & depth
of 5,200 feet and while some shows of gas wére encountered, the well
was nom-commercial. Northwest of Lundbreck, in the Crowsnest —~Pass
arca, the Maxmont well had reached a depth of 9,080 feet at the end
of 1941, a rcecord depth for cable tool drilling in Canada;, some shows
of o0il were encountered,



In the Plains of Alberta, the Vermilion area is the
largest producer of crude oil, being followed in order in 1941 by
the Princess, Wainwright, Red Coulée, Taber, Del Bonita, Dind, &and
Lloydminster areas. Seven wells were drilled near Borradaile, in
the Vermilion area, making a total of 16 wells drilled in this area
by the end of the year, The first Vermilion well was placed on the
panp in May, 1940, and seven others are now being pumped. The wells
in the area are on the Battleview anticline; and the oil is treated
to remove silt and a small amount of emulsion. It is being used as
locomotive fuel by the Canadian National Railway, -

Most of the year's drilling in the Princess, or Steveville
area, 100 miles east of Calgary, was done by Standard 0il Company of
British Columbia. Commercial ylelds of oil have been found in only
two wells, namely, Princess No. 2, where the oil occurs in the upper
part of the Palaeozoic limestone, and Princess No. 6, in the Sunburst
gsandstone at the base of the Lower Cretaceous,.

In the Brooks-Tilley area, southwcst of Steveville, a well
was completed early in 1942 without production, but operations in
the area are continuing. The results of extensive seismic work
carried out in 1941 are being used to determine well locations.

Two test wells drilled in the Blood Indian Reserve, southwest
of Lethbridge, encountered water with only shows of oil and gas. The
structure was determined by seismograph.

Drilling of the Guardian well at Pduoe“Coupé was con tinued
in 1941, and at the end of the year was in Palaevzoic strata. About
80 miles to the west, Pine River No. 1 well at the mouth of Commotion
gre%k in the Poothills belt had recached & depth of more than 5,500

eet.

In Saskatchewan, a comprchensive geophysical and geologlical
survey was continued in the southern part of the Province preparatory
to the selection of sites for deep test holes.

In Ontario, cerude oll continues to be produced at Petrolia,
011 Springs, Bothwell, and in the townships of Dawn, Warwick, West
Dover, and Mosa in the southwestern part of the Provincee.

In New Brunswick, the production comes from the Stohey
Creek field about nine miles southwest of Moncton. Two holes, started
to test the extension of the field, had reached depths of 3,933 feet
and 4,312 feet and an oxploratory hole at Irving Settlement, Baltimore,
was at a depth of 3,667 feet at the end of the yeer,

In Quebeo, a deecp test well was started late in the year
in the eastern part of Gaspe¢ peninsula,

In the Northwest Territories production comes from three
wells near Norman on the Mackenzie river, about 50 miles west of
Great Bear lake. The products of the refinoery at Norman inelude high
og{ane aviation gasoline, motor gasoline, and light and heavy Diesel
0 »

Production:

Canada produced 10,124,613 barrels of orude petroleum
valued at'$14,194,;56 in 1941, both figurés being higher than in any
ast year, the output in 1940 being 8,590,978 barrels, velued at
11,160,213,



PRODUCTION BY

PROVINCES IN 1940 and 1941

New Brunswick
Ontario
Alberta

N, Wo Te
Saskatchewan

1949
bbiS,
22,167
187, 644
8,362,203
18,633
331

8,590,978

1941
bbis,

22,322
160,000
9,928,162
14,119

-t

10,124,613

(1)  Piguros from Dominion Bureau of Statistics.
These arc based on sales and hence do not
cxactly correspond with zctual production,

PROINJCTION IN ATLBERTA

Turncr Valley:
Palaeozoic Limestone oil wells
Palaeozoic Limestone gas wells
Shallow oil wells {(Cretaceous)
Natural gasoline

TOTALS

Other Fields:
Del Bonita
Dina
Lloydminstex
Princess
Red Coulee
Taber
Vermilion
Wainwright

TOTALS

TOTALS for Alberta

(2)
Wells 1940 Wells 1941
No. : ?13. No. : bbls,
8,142;626 1176 9,504,111
30,390 ; 27,096
7,209 3 6,014
247,172 50 295,128
8,454,497 229 9,830,343
2 3,444 2 4,393
2 4,746 2 2,894
2 1,648 2 416
1 951 2 19,587
7 12479 7 11, 626
0 e T 5,600
3 10,817 Z 21,851
=8, 7,521 11,933
21 40,710 28 78,300
8,495,207 257 9,908,643

(2) = Information from Petroleum and Natural
Gas Conservation Board, Alberta.

ISSUED BY THE BUREAU OF MINES,
DEPARTMENT OF MINES AND RESOURCES,
OTTAWA, MARCH, 1942.








