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II - INDUSTRIAL 
MIN ERALS 
cont'd.: 

III - FUELS: 

Magnes ium Sulphate 
Marb l e 
~ica and Vermiculite 
Moulding Se.nd s 
Nepheline Syenit e 
Phosphàt e 
Pyrites 
Sal t 
Sand and Gravel 
Sil ic a 
Sod ium Carbonate 
Sod ium Sulphate 
Sul phur 
Talc and Soa.pstone 
Vermiculi te ( see ~i ca) 
Volc anic Dust 
Wl1i ting 

Coal 
Colœ 
Natural G,-.s 
Oil Si.ale 
Peat 
Petroleum 
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NOTE: The flqures of production are pr eliminar y fi ~ur es , as 
publi sh ed by the Dominion Bureau of s~_tistic s . 

Imports and E:x:ports are t aken from the "Trade of Canada ", 
Dominion Bureau of Stat i s tics, and cov er the calendar 
year. 

The market quotations are ob tained chiefly fr om standard 
marketing reports is su ed in Montreal , New York and Lond on . 



ALUMINilJ711 IN 1940 

Canadian requirements of bauxite; the ore of alumin ium , 

are imported; no c.ommercial deposi t having as yet been fourni i n 

Canada . Direct d.elivery of bauxite from British Guiana , which 

was discontinued in 1930i was resumed. in 1935 ; and each year 

since then these imports have shown a markeci~!increase. There are 

also substantial imports annually from the United siates , and 

occasionally small amounts are re - exported from Great Britain , 

most of whi ch is used in the abrasive and. chemical trad.es . rt i s 

largely because of the abundance of cheap hydro - electric energy 

in the Dominion that Canada has become a leading producer of 

aluminium and its pr oducts . 

Bauxite for the production of abrasives , or for the 

chemical trade, is usually calcined in the country of origin . 

Bauxite from British Guiana , used for the production of aluminium , 

is washed and dried before beirl[ shipped. At Arvida , Quebec , it 

is treated by a standard chemical process to remove impurities , 

and. pure aluminium oxide is recovered . Cryolite , necessary in 

the production of aluminium, is importe a_ from the west coast of 

Greenland, the only known commercial source of supply . 

Aluminum Company of Canada , which has a refinery at Arvida 

and another at Shawinigan Falls , Quebec , is the only Canadian 

producer of the metal , and is by far the largest of the three 

producers in the British Empi r e . rt is also the only E~pire pro ­

ducer which mines its own bauxite , Demerara Bauxite Company in 

British Guiana, where the ores are mined , being a subsidiary 

enterprise . Brit is h Aluminium Company , Limited , with three smelters 

in Scotland, and_ Aluminium Corporation, with a smelter in wales , 

are the other two ~mpire producers . Alumirnun Company of canada 

also has t wo fabricating plants , one at Shawinigan Falls , and the 



other at Toronto, Ontario . A number of other companies with 

plants mainly in Ontario and Quebec, manufacture aluminium cooking 

utensils , automobile parts, and other articles of aluminium. 

In the latter part of 1939 the British Œovernment signed 

with Aluminum Company of Canada, a contract under wh ich th e United 

Y-ingdom takes the entire 8anadian exports , although provision was 

made whereby contracts signed prior to the war would be fulfilled ; 

In effect this means tha t the British G- overnment has first call 

on about 90 percent of the present capacity output . Additions made 

to plants in 1940 allow for a considerable increase in Canada ' s 

annual productive capacity . 

Canadian producti on and trade figures are not available 

for publication owing to t he war. 

The world output of aluminium in 1939 (1940 figures are 

not available) was 647 ,400 metric tons compared with 578,800 metric 

tons in 1938, as reported by the United States Bureau of }Unes . 

The principal producing countr:i.es , in order of output were : 

Germany , United ~tates, Canada , Russ ia, and France . Because of the 

large amount s of second_ary me tal , world product ion of primary 

aluminium is considerab l y below the world consumption of aluminium . 

Primary production of aluminium i n the United 0 tates in 1940 

totalled 206 , 280 short tons, an increase of 26 percent over the 

peat production of 1939 , To mee t requirements of that country's 

national defence program , the production is to be increased in 1941 

and 1942 at the five American reduction plants of Aluminum Company 

of America and at the new plant of Reynold s l\,re tals Company. 

Aluminium and i ts alloys are used widely in ind_ustry owing 

to the special properties of the metal, such as lightness , high 

tensile strength , ductility and malleability, hi gh heat-conductivity 

and. reflective power , electrical resis tivj_ty, and. resist ance to 

corrosion . They are consumed in the transportation, ele ctrical 
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cond.uctors , cooking utensils, machinery and electrical appliances, 

iron and steel metallurgy , foundry and metal working , building 

construction , chemical , and food and beverage industries , and in 

miscellaneous industries . 

Hany new all oys have founcl cont inually wid.er use in 

structural shapes and sheet metal for railway cars , automobiles, 

aeroplanes , skips and. cages used in mining , and. in roofing s heets, 

shipping ba rrels, tanks , and ind.ustrial equipment of many kinds. 

Aluminium powder is used in paints for preserving wood. and. steel 

surfaces such as thos e of oil storage tanks , water t anks, tank 

cars, and. other conta iners . Aluminium foi l is an efficient insulator 

f or hot or cold. pipe -lines , r efr i ger a tor linings , f urnace jackets, 

and. similar applications , and. it is us e d as a wrapp er for f ood. 

prod.ucts. irany new uses a r e being found for tubes and. other shapes. 

Alloy pistons with specially d.eveloped. sur face s of oxid.e to red.uce 

wear are i n gene r al use in the construction of automobile and. 

a eroplane engines . 

The main markets for the Canad.ian aluminium ind.ustry are 

within the Br itish ~mpire. 

The United_ Stat es 11 Tariff Act of 1 930 n provid. es for a d.uty 

of 5 cents per pound on Si li con -aluminium , ferro -sili con-aluminium, 

and f erro- alumi nium- silicon (par . 302). The trade agreement 

(Nov . 1938) between the Unit ed Stat es and. the Uni t ed. Ki ngd.om pro -

. vides for a duty of 6 c ents per pound on a lumin ium and. alloys (except 

thos e pr ovid.ed fo r in paragraph 302 , above men tioned.) ent er ing the 

United States , in which aluminium is t he component material of chief 

value, in coils , plates , shee t s , bars , rods, circles, disks , blanks, 

strips , r ectangles and squares (Schedule IV, Par . 374). Und.er t he 

terms of Article I of the ucanadian-United Stat es Trad.e Agr eement TT, 

these conc essi ons are aut omatically extended. to Canad.i an produc t s . 
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Permits and licences are re~uired for the exportation of 

bauxite, alumina , aluminium , and artificia l abrasives from Canada . 

The nominal price in New York of alumi nium metal 99 per 

cent pur e was 20 cents per pound during the first four months of 

1940 , 19 cents from Hay to August , 18 cents from September to 

November , and 17 c ents in December . The average f or the year was 

19 cents . 

ISSUE D BY THB BU'lt~ATT ov }UNES , 
DEPARTllfENT OF HIIJES A_JD R~SOUP.CES , 
OTTAWA , 11"..ARCH , 1941 . 



ANTBliONY I N 1940 

Antimony ore in the form of stibnite oecurs in various parts 
of Canada . With the excep tion of small exporimental shipments made in 
1939 and 1940 fr om the Fort St . J ,·me s deposi t in northern Brit ish 
Columbia 1 n o antimony ore has beon produc ed in Canada since 191?, For 
a n.umber of yeo.rs prior to 1911; small amount s of refinod antimony as 
well as an timony ore were produoed in termi t teh tly in.,. th13 Mari tirrle 
Provinces~ The Canadian output is at present derived mainly frorri tl;i.e 
trea tment of the ,antimonial residue produc ed as a by-prôdttct of silver 
refining at Trail ~ British Columbia. The present high price for the 
met a l and the difficulties facing the industry in China as a re sult of 
war are ~n incentive to explore for new deposits and to resume develop­
tnent at those already known in Canada . 

.,, 

In Nova Scotia, a small amount of surface trenching was done 
on the antimony property near i/vest Gore , Hants county. Due to diffi­
culty of shipment of the ore to the United Kingdom , no stibnite was 
produc·ed during the year . 

.,, 

In New Brunswick, extensive deposits of stibnite are known to 
occur at Lake Ge orge , York county , and stibnite-bearing boulders occur 
at Marrtown, Queens county, and at Stewarton, Kings county . No 1IDrk 
was done at any of these localities in 1940. 

In Quebec, some preliminary exploration work was undertaken 
on an old a~timony deposit on lot 28, r ang e I, South Ham township, 
vifolf~ county. A considerable amoun t of surface trenching was done on 
an ant imony- gold deposit on lot 9 range VI, New Richmond township, 
Bonaventure county , 

~ ~ ~ 

In Ontario, the silver-lead-bismuth bullion obtained as a 
by-product in the treatment of the silver-cobalt-nickel- arsenical ores 
a t Deloro, contains small quantities of antimony. This was formerly 
exported to Ge rmany for further treatment, but no payment was received 
for the ant imony. 

In British Columbia, only one of the several known antimony 
prospects was in active operation. Pioneer Gold Mines of British 
Columbia, Limited, carried on underground development on its antimony 
property at Stuart lake, near Fort st. James. Trial shipments of ore 
were made to the smelting plant of Texas Minir..g and Smelting Company at 
Laredo, Texas . Operations ceased late in November . 

A plant completed in 1938 at Trail, British Columbi~ , commenced 
the production of hi gh grade electrolytic an ti mony in the last quarter~ 
of that year. The antimony is recovered from flue dust, a by-product of 
Consolidated Mining a nd Smelting Company's silver refinery. The produc­
tion has been gradually brought up to the capacity of the plant. 

The smelter at Trail does not accept custom ant imoni a l ore. 
In the United States, Texas Mining and Smelting Company, with plan t at 
Laredo,Texas. handles Mexican and South American antimony ores . Early 
in 1940, the Bunker Hill smelter, Bradley, Id~ho, put in operation a 
new plant for the r ecovery of an timony in the form of antimony oxide ~ 
and electrolyt ic antimony, using the new nLee - Muir Process", which 
separates the sil.ver, oopper, an timony , and bismuth components of tetra­
hedrite. Menardi Me tals Company op er ate a plant for the recovery of 
antimony at Los Ange l es , Californi a . Ame ric an Sme lting and Refining 
Company is s a id to be oonsidering the production of antimony a t its 
Perth Amboy plant in New Jersey . 



2 

Canndian production and tr ade figures are not a va ilable for 
publication owing to the war. 

The wotld producti on of antimony i n 1939 (1940 figures not 
yet available) , as pubii shed by the United Sta tes Bur$au of Mines, 
amourt t ed to about 32,000 mctric tons. The pr oduction in 1937 wa s 
37,300 met ric tons, th e highest fi gur e since the 1914-1918 war years. 
The decline in output f r om China ho. e been mot e than made up by the 
large i ncrea se in production in other countr i 0s. 

Most of th e production of antimony has corne from China, 
although Bo livi a and Mo xico have beGn importan t producers for years. 
During the l as t few yca r s , ther o has been a marked incr ease in output 
from Bolivio.., Mexico, Yugoslav i a , and Al geria and, to a l esser degree, 
from severa l other countries. In 1939 Bolivia produced 29 percent of 
the world output of antimony; Mexico, 23 percent; China, only 20 per 
cen t; and Yugoslavin , 10 perc ent. Most of the refined antimony is 
prod.uced in the Uni t ed Sta t es, Gr eat Britain, France, o.nd Belgium from 
ores of foreign origin. 

Canada's r equirements a r e now supplied mainly from the plant 
at Trai~, wh ich expla ins the noticeable decrease in our imports • 

. ,. Tho ma rket for c1ntimony depends espec i ally upon the dem?.nd 
from automobile manufacture r s , a s it is us ed largely in a llo ys for 
storage-bet t er y pla tes, bearing ~nd bnbbitt me t als, solder, rubber 
goods , pa ints and fixtur es . The use of antimony in the manufacture 
of chemicals has increase d consider Rbly during the l a st t wo ye ars. The.,.. 
principa l compound is the oxide of antimony v,1hich is emp loyed extensively 
a s o. :J i gmont in s ani tary eno.me l vm.re 'lnd nit roc ellulose ename ls. The ex­
pansion in the m~nufo cture of munitions of war is nlso an important 
f a ctor i n th e i nc r e~s ing demand for cn timony. Since December, 1935, 
the Chinese antimony trnde hr1s been under governmen t c ontrol. 

The New York pric e of antimo ny (ordinnr y brand) in 1940 re­
ma i ned fixed a t 14 cents q pound. In 1939 the pric e had risen gr é1.dua lly 
from ~bout 11½ c ents in J anua r y to 14 cents in October, when it bocame 
fixed . The price for Chinese brand, duty po. id, r emained a t 16½ cents 
from J o.nuo.. r y , 1940, to the end of No vemb er, the price in December being 
16 c en ts. 

The United Ste, t e s ta.riff on an timony is: 2.ntimony o. s r egulus 
or me t a l, t wo cents per pound; need l e or liqua ted an timony, ¼ cent p er 
pound. 

I SSUED BY THE BURGAU OF MI NES, 
DEPARTM.:~1': T OP MI NES AND RE,3OURCES , 
OTTAiIA , Ivu~RCH, 1941. 



BISMUTH I N 1940 

1~ ~ 

Refined bismuth has been produced in Canada since.,,1928 and 
is obtained as a by~product from the treatment of the lead-zinc ores 
of British Columbia . Sorne bismuth is obtained also as a by-product 
from the trea tment of the si 1 ve1· ores of no rthern Ontario~ Most of 
the wo rld's supply is obtained from the treatment of lead refinery 
slime and as a by-product of the mining of gold, tin, and tungsten 
ores. 

In British Columbia, Consolidated Mining and Smelting Company 
of Càrtada operates a plant for the èlectrolytic treatment of bismuth 
residue resulting from the elebtrolytic tre~tment of ~ad bullion. 
The operation of the plant has been intermittent since it was constructed 
in 1928. 

In Ontario, Deloro Smelting ru:id Refi~ing Company of Deloro 
obtains a lead bullion that contains bismuth and some gold and silver 
from the treatment of the silver-cobalt - nickel-a1s0nical ores of Cobalt 
and adjoining areas . This bullion is exported for Fefining . 

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

Statistics of the wo rld production of bismuth are incomplete, 
but the output is estimated at ahout 1,500 tons annually . The Unit,ed 
States is the principal producer, but the publication of figures is 
withheld . American Smelting and Refining Company produces bismuth-lead 
alloy at its plants a t Be lby, California, Perth Amb0y, New Jersey, and 
Monterrey, Mexico, and the alloy is refined at the ùompany's refinery 
at Omaha, Nebraska . Anaconda Copper Mining Company obtains its bismuth 
from the Montana copper and the Utah lead ores, the final bismuth re­
coverJ1 being made by International Smelting and Re~ i ning Company at 
East Chicago, Indiana. United States Smelting, Refinin~, and Mining 
Company opera tes a bismuth refinery at East Chicago, where slimes from 
the Belts electrolytic lead process are treated for their bismuth ,,, 
content. In 1940, Bunker Hill and Sullivan Mining and Concentrat:j.,ng 
Company began the operation of a new plant for the production of re­
fined bismuth from the residues produced at the company vs lead re­
fi ne ry a t Kellogg, Idaho. 

Canada holds third place as a source of supply of bismuth, .,, 
other impo~tant sources being Peru and Mexico. For more than half a 
century Bolivia was the principal source, but in recent years its pro­
duction has decreased considerably. The United States Bureau of Mines 
r epo rts that about 90 percent of the world production is obyained from 
the United Sta tes, Peru, Canada, and Mexico, while the remainder is 
obtained from Argentina , Bel g ium, Bolivia, France, Germany , Japan, and 
Spain. 

-.- Bismuth is us,ed m9stly in the manufacture of pharmaceutical 
products . A much larger portion than formerly is now used in the making 
of so-called fusible or low-melting alloys, as for example, the nozzles 
of automatic sprinklers. Fusible bismuth alloys usually include lead, 
tin, cadmium, mercury, or antimony. An alloy of bismuth , lead, tin, and 
antimony has been introduc ed for use in mounting dies and punches . The 
Ekko process evolved by United States Bubber Co~pany of Detroit, for 
electroforming with iron may provide an outlet for bismuth in the for~ 
of "c errobase", a :nonshrinking bismuth-lead (Bi-Pb) a lloy with a melting 
point of 2_5.5°, pa ten ted by Cerro de Pasco Copper Corpora tian. One ap­
plica tion of tho Ekko procoss is the production of dies or molds from 
which a photographie likoness can be transferr ed to iron . Although many 
applications of bismuth, introduced in r ec en t years, have increase d the 
demand for this metal, po tential supplies greatly exceed the present 
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demanû~ The war ha s restrict ed int e tna tiona l tr ade in bismuth en d 
encouraged the us e of substitutes. 

The pric e of bismuth a t N0w York in ton lots r emained fixed 
a t $1.25 a pound throughout 194C. The price in 1939 was $1.00 for 
Janua ry and February, $1.10 frorn March to Octobor, and $1.25 for 
Novemb er and Dec ember. For seweral years the Unit ed States price has 
been ma i n t a ined at a little below the Europcan parity, plus duty of 
7½ perc ent a d va lor em , cha r geabl e upon imports into the United Sta tes. 
For sever a l yea rs the price has been well controll ed. 

IS SUED BY THE BUREAU OF MINES , 
DEPARTl\lT..ENT OF MINES AND R.2iSOURCES , 
OTTA dA , MARCH , 1941. 



CADMIUM I N 194 0 

,• 

Cadmium is present in small amounts in most zinc ores and in 
so me l ead ores and is obtained as a by-product in the production of 
these metals. 

Me tallic cadmium is produced by Consolidated Mining and 
Smelting Company at Tadanac (Trail) Briti sh Columbia, and by Hudson 
Bay Mi ning and Smelting Company at Flin Flon, Manitoba. The former 
plant started to produce early in 1928 and li ke the latt er, which has 
been in ope ration since 1936, tr eats the cadmium residue from the zinc 
refinery. the procedure being similar. 

The cadmium plant a t Flin Flon was in continuous operation 
and treated all current purification precipjtates from the zinc plant. 
A few minor changes were made in the plant's process and equipment . 
The .production of metallid cadmitlm was somewhat lower than in 1939. 

Canadian production a nd trade figures are not available for 
publication owing to the war: 

The wor ld productiort in 1940 is estimated at 5;000 Short tort~ 1 

the J r oduction ib 1938~ the la test year fb~ whinh . figtlres are avaliable 
being 4,200 short tonsr ~he chief ptoduding coüntries in order of out­
~ut are: the Vrtit ed States, Germany , Canada, Mexico, Belgium, Aus tralia 
(Tasman i àJ 1 Poland, lorway , ~ng l and, Russia, and France . The Mexican 
output is conta ined in or es export ed for treatment in various countries. 
The United States production in 1940 wa s 3,050 tons, and sales were 
3,057 tons , the highest on record. 

Production is limited entir ely to the by-product recovery from 
electrolytic zinc and from the manufacture of lithopone, and is thus 
dependent on the output of thes e pr oduc ts. 

Cadmium is used in the manufactur e of alloys and compounds and 
as a plating material . The use of cadmium a l loys in automobile bearings 
bas created a strong demand for the metal in recent years and the future 
of the alloy for this pur pose is said t o depend upon the ability of the 
producers to supply the metal at a r e latively low price_. Cadmium is 
used a lso in the arts, m0dicine, and dye ing, e tc. It is marketed in 
me tallic form, 99 .5 por con t pure and b e tt er, and a s a sulphide . The 
principal compounds are cadmium sulphide cadmium oxide, cadmium litho-- ' pone , and cadmium selenide. 

The price of cadmium in 1940 avcraged $1.16 a pound, comparcd 
with 70.47 cents in 1939 (London prices in Canadian funds). The price 
of metallic cadmium, f.o.b. Now York, in comm0rcial sticks r emained at 
80 cents a pound. The American pr oduc t is protected by a duty of 7½ 
c en ts o. pound . Previ ous to the Trado Agr eement of November , 1938, 
t he duiy was 15 cents a pound . 

I 38U.J;D BY THl 3U~;::;Au o;;i MINES, 
DEPARn.IG.tJT - ~ MI NES AND R.iJ,30URCE3 , 
O'l1TA 'vA, MARCH , 1941 



CHROIHTE IN 1940 

Pure chromite (FeCr20 3 } contains 68 percent chromic oxide, 
but in nature it always contains, besides iron, varying amounts of magnesia 
and alumina. It is a heavy, almost black, lustrous and brittle mineral, 
and the commercial ore usually occurs in dunite bands in serpentine rocks. 
Fresh dunite is a fine - grained dark g r ey-green olivine rock. Chromit e may 
be distinguished in the field from other black minerals of similar 
appe-ara.nee by its chocolat e brown powder or streak when struck or scratched 
wi th a hammer. 

Sinc e r ecords were first kept in 1886 , Canada has produced 
169,300 ton s of chromite, of whi ch 1 63 ,200 tons were from the Eastern 
Townships of Quebe c, rnainly from the Col eraine district. During the last 
war and in the two succeeding years, th e total output amounted to 93, 000 
tons, the record of 24,000 tons being in 1917. For th e past twenty years, 
production has been small and irregular. 

In Quebec, production was maintained in 1940 by H. Bruce 
Fletcher of Sherbrooke , who up to December 31st, had shipped a few car 
lot s of hand cobbed ore from a prop erty near Webster lake in Orford town­
ship, about 15 miles wes t of Sherbrooke . The ore occurs in small l enses 
and is ext ract ed by open-pit me thods from the side of a steep hill. The 
cobbed r ejec ts are being stoc k piled for future milling . Asbestos 
Corporation mined some ore from the Beaver pit, near Thetford, and shipped 
a few car lots of 46 percent Cr203 in January 1941 for refractory use. 
The total Quebec production of about 1,200 tons between 1934 and 1937 was 
from the Beaver pit. 

In the auturnn of 1 940 , Chromite Limit ed, Montreal, re-opened 
the old Sterrett prope r-ty, near St. Cyr, in Cleve land township, about 30 
miles north of Sherbrooke. During 1917 and 1918 this mine was one of the 
principal Canadian producers and during the two years a total of 13, 000 
tons of crude ore and 900 tons of conc entrat e were sold, the grade of the 
crude being 32 perc ent , and of the concentrate, 48 percent. The area 
wa s mapped in de tail r ecently by the Bureau of Geolo gy and Topography, 
Ottawa. The company intends to explore the orebody at depth by drifting 
from the bottom of an old 200-foot shaft, and to erect a mill if sufficioot 
tonnag e of commercial ore is indicated. Two samples of the Sterrett or e , 
totalling 1, 000 pounds, were sent to the ore dressing laboratories a t 
Ottawa for concentration tests, and the result s obtained were satisfactor~ 
Several propertie s in the Col eraine ar ea were prospe cted, but no shipments 
were made during 1940 other t han a trial car lot by A.T. Ward from 
Cole raine, r ange X, l o t 7, to ascertain its suitability for refractory use. 

In British Columbia , prosp ec ting was carried out on chromite 
properties nort~ of Ashcroft; n ear Cascade, close to the United States 
boundary; and near Wes t bank , 25 miles we st of Okanagan Lake. 

Canadian production and trade figures for 1940 are not avail able 
for publica tion owing to the war. The world annua l production just prior 
to the ,;1ar was about 1,300 , 000 tons. Russia, Turkey, South Afric a , and 
Southern Rho des ia ar e or vrnr e producing 200 , 000 tons or more a year. 
Countries producing 50,000 tons or over are the Philippines, Cuba, New 
Cal edonia, Yugoslavia, and Greece. Russia is p robably the largest pro­
ducer, but no r ec ords are available sinc e 1936 , when the ou tput was about 
217,000 tons . The most important deposits are in the Saranov district of 
t he Ural Mountains. The exports are said to be srnall as the output is 
consumed in domestic industries . 

In Turkey, the deposits are widely dis tribute d, but in r ecent 
years much of t he ore has come from the Guleman mines in Eastern Anatolia, 
now a l eading producer of chromite. The ore is lumpy and of good me tal~ 
lurgi cal grade ( 49 to 52 p ercent Cr 203 }, low in silica, and has a chrome -

. iron ratio of t hree to one. The deposits are controlled by t he Eti bank. 
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Ohromite represent ed 45 p erc ent of Turkey's total mineral output in 1939, 
and more than 60 percent of it went to Germany , th e percentage of ship­
men ts to that country being still higher in 1940 as a result of the trade 
agreement in Jul y . 

The output from the Union of South Africain 1940 was close to 
200 , 000 tons, the Rustenburg district being one of the principal producing 
centres. Th e iron content is somewha t high, but ore containing 43 to 46 
percent Or203 is available in larg e tonnage s. Most of the shipments go 
to England. 

In Southern Rhodesia, production reach ed a world peak of 
27 5 , 617 tons in 1937, but in 1939 the out put was only half of t h at tonnage, 
Chrome Produc ers, a(association of five independent produc ers, obta~rts · 
its supply from th e Great Dyke s eam, which extenâs nd~th from Darwindale 
for 70 miles, and the shi pmen t s a:re matie f rom Beira. Rhodesign Corporation 
ships from the deposits in the Selukwe district. When more labour is 
available and when transportation difficulties are overcome, it is 
expected that the output will reach 300 , 000 tons annually. Most of the 
ore comes from underground workings and is hand sorted and shipped in lump 
form and in two g rades; No. 1 grade is guaranteed to meet all specifica­
tions for metallurgical ore, while No. 2 grade is semi-friabls, tends to 
crumble in transit, and its chrome -iron ratio is l es s than three to one. 

The Philippine Islandl has been an important producer of 
chromite in recent years. The mi neral is known to occur in twelve 
scattered areas, the principal of wh ich is the Luzon zone in Zembales 
Province, where ore of a gr ade in excess of 51 percent has been shipped. 
The largest single deposit, near Masinloc, is reported to contain 1 0 
million tons of low gra de (33 percent) ore, sui table for refractory· uses. 
Many large areas in which c~rome may occur are as yet unexplored. Exports 
of Philippine chrome ore in 1939 amounted to 73 , 068 metric tons. 

The en tire Cub an production, which in 1 93 9 amounted to 67,061 
metric tons, is shipped t o the United States. As the or e ha s a low chrome 
content, it is used mainly in the re f ractory indus try . 

In British I ndia , the States of Mysore and Baluchistan are the 
principal sources of supply , the total annual output being about 50,000 
tons. Canada import ed about 8 , 000 tons from Br itish India i n 1940, close 
to ha lf of which was used fo r r efr ac torie s . The imports included ore for 
Canadian Governmen t s toc k piling. The grade is from 45 to 50 perc ent 
Cr203, t he silioa content being 0 . 66 percent. The Mysore Government has 
approved of a plan to establish a factory at Belagla to make about 1½ tons 
of sodium bichromat e daily f rom local ore. 

The French Colony of New Cal edonia , an island off the east 
coast of Australia, has been shipping over 50 , 000 tons a ye ar for a numbe r 
of year s , the mines being opera t ed by British and Americ an concerns. The 
ore grades abou t 55 perc ent Cr203 • 

Production in the United States is mos tly from California and 
increased f rom 81 2 long t ons in 1938 t o 3 , 614 tons in 1939 . United States 
Chrome Mines, Incorporat ed is the princi pal produc er , and its holdings 
include the Pillik in mi ne in El Dorado coun t y , California . This mine was 
th e chief producer during the last war and in 1939 it was the sourc e of 
all but a small part of the Americ an outpu t. A 300-ton mill has rec ently 
been erected at the property. The company is reported to own two-thirds 
of t he chrome properties in Californ i a, Oregon, and Washington. The 
United Stat es import ed 630 , 000 l ong tons of chrome in 1940, the figure 
being a bout double t ha t of 1939. 
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Owing to the great difference between domestic production and 
consumption, chromite is considere d as one of that country's principal 
'stra t egic ' minerals. Stock piling through the Procuremen t Division of· 
the Treasury Departmen t started following the signing of the Strategic 
Minerals Act of .June 1939, but in recent months activities have been 
hampered by lack of shipping and h i gh ocean rates and prices. Purchases 
have t hus been liwited to metallurgical grade only, though purchases of . 
refractory and chewical ore were started late in 1940 by the newly created 
Metals Reserve Cowpany (see below for specifications of grades). The 
Unj_ ted States Bureau of Mines and Geol,og·iéal Survey are conduc ting 
exploratory work in Montana, Oregon, Washington, and. Alaska where chrome 
deposits are being Tuapped, test pitted, and drilled. The largest res erve 
indioated to date is in Sweetgrass and Stillwater counties, Montana, but 
the ore is low in grade, though t es ts by the Bureau of Mines indicat e that 
it can be concentrated and made suitable for the chewical industry at 
+east. As a result of the great expansion by the United States Chrome 
Mines Inoorporated and of Government researoh, it is likely that the United 
States production of chromite will show a substantial increase. 

Chromium is one of the principal elements used in the manu­
facture of alloy steels, more particularly those that are stainless and 
resistant to corrosion. The chrome ore is usually converted to ferro­
ohrowium before being added to th e steel bath. Standard grades of ferro­
chrome oontain a minimum of 60 to ?O percent ohromium and are produced 
in two grades, one being a high carbon ferro oontaining four to six per 
cent carbon, and the oth er, a low carbon grade containing less than two 
percent carbon. Ohromium Mining and Smelting Company, Sault Ste. Marie, 
Ontario, produces an addition agent known as Chrom X, an exothermic alJ.Dy:ing 
agent compounded with chromium and silicon, Both high and low oarbon 
Chrom X products are on the market. 

Metallurgical ores should contain not less than 48 to 50 per 
cent Cr203 and as little iron as possible. The Cr-Fe metal ratio should 
be at least three to one, for when the ratio is less the melt will not 
yield a 60 to 70 percent chromium ferro, even from a 50 percent ore. 
Sulphur must not exceed 0.50 percent; and phosphorus 0.20 percent. In 
most manufacturing operations, lump ore is most desirable and ordinarily, 
only a small amount of fines or concentrate is used. Sorne of the large 
manufacturers, however, now use conoentrates. One chromite producer in 
the United States has overcome this difficulty by making a synthetic lump 
or briquette of the concentrate. For some type s of high carbon steels, 
ores as low as 42 to 45 percent Cr2o3 are employed, but the iron content 
must be low. 

/ An appreciable quantity of chromite with certain physical and 
chemical properties is used for r efractories. Specifications for ore 
sui table for bricks vary somewhat, and dep end to some extent upon the kind 
of brick to be made. A Canadian manufacturer indicate s maxima allowances 
of 20 perc ent Fez03; 18 percent Al29 3 ; and 4 percent Si02 • The silica 
should be a s low as possible and it usually occurs in the ore, notas free 
silica, but as serpentine, a hydrated magnesium silicate, which has a 
comparatj_vely low melting point. It is highly important that the silica 
be evenly and very finely distributed throughout the or e and notas 
visible lumps or partiales of the silicate. The ore should also be hard 
and lumpy, and the lumps should be plus 10 mesh. Provided thes e impurities 
ar e within the above specifications, the chromium ccn t en t may vary within 
cer tain limits, but it is generally between 40 percent and 45 percent 
Cr203. 

Ground chromit e is used for chromite cements and for plastics 
that are use d in building and patching f urnac es ; in laying sub-hearths; and 
for furnace tap hal es. 
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Chromit e is us ed in th e manufacture of chromic acid for 
e l ectroplating , and also in the making of sodium bichromate, chromic oxid~ 
and other chemicals . The former is used largely in the tanning of l ea ther, 
and the latte r as a pigment . 

Excep t for t hose suitabl e for r efr ac tori es , the r e is little 
sale at pr esent in Canada for ores under 40 por cen t Cr203 , so that fo r 
me t allurgi cal purp oses , ores be low this g r ade would have to be concen­
trat ed. Most Canadian chr omites ar e r el atively free from heavy sulphide s 
and can b e conc entratod by ordinary gr avit y methods. High iron or 
magnetit e - chrome ores undergo a preliminary ro as ting or straight magnetic 
s epara t ion. During the last war, th e 6? , 000 tons of ore mille d from the 
chromite deposits in ~uebec aver age d about 11.5 percent Cr203 from which 
11, 000 tons of 49 to 50 percent Cr20 3 conc on tra t e mado by th e g ravity 
process was shipped . At present prices, it is questionabl e if an ore 
under 10 percent could be tr eat e d profit ably. The possibility of using 
the " sink and fl oat " me thod of raising the gr ade of an ore f rom as low as 
5 percent up to 25 or 30 perc ent Cr203 as a preliminary t o gr avity 
trea tment is being investigatcd . Th is me thod costs less t han 1 5 cen t s a 
ton, and is based upon t he use of a'heavy" solution of suspended fine 
gal ena (lead sulphid o ) in which t he light gangue or roc k floats, and the 
he avy ma t eri als, such as chromite , sink . 

Owing to war demands , pric e s are cons t antly chang ing . Unit ed 
State s guotations in December 1939 , for 48 to 50 per cent Cr203 ore were 
$26 to $28 a lon~ ton c.i.f. North Atl antic por t s . Early in 1941, 
quo tation s wer e $36 to $38 ; and fo r lower g rades $32 to $33 . For 
r efractory ores of 41 to 45 perc ent Cr203 the y were $23 to $25. The 
price of Canadian 40 percent ore, f . o .b. cars at mine is about $26 . 

High carbon ferrochrome , 66 to ?0 percent chromium and 4 to 5 
percent carbon is now abou t 11 cents a pound and low c arbon ferro, 1 6 to 
20 cents a pound of contained chromium. 

The pr esent large Canadian c onsumption of i mport ed chromite i s 
like l y to increas e appreciably during the war and the situat ion is 
becoming aout e . All t he large produc er s , excep t Cuba, li e in the eas t ern 
hemisphere and heavy shipping lasse s and ever- increasing ocean freight 
r a t es are being experienced . Even th e Cuban output will be wholly 
absorbed by the Uni t ed St at es . In the autumn of 1940 , some action was 
taken by the Gover nment at Ott awa in t he way of surveying and mapp ing 
properti es . Apart from the ac tivit ies of H. B. Fl e tc her, and Chromite 
Limited, very little effort appear s yet to have been gj_ven to developing 
home production by private corporations or i n dividual s . Early i n 1941, 
howeve r, a G)Y-:-: rnment invest i gat ion was start ed as a means of stimulating 
activi t y . Although an eventua l large output of h i gh gr ade lump ore is not 
expected , i t is believe d t ha t the known low grade deposits could yield a 
subs tantial ou t put of me t a llurg ical grade conc ent rat e such as was produc ed 
in 1 91? when t he output amounte d to 24 , 000 ton s . 

ISSUED BY THE BUR::1:AU OF :dINES , 
DEPART~•IENT OF MINES AND ff 'SOURCES , 
OTTAWA , lVLA.RCH, 1 941. 



COBALT IN 1941 

Most of the cobalt produced in Canada has ~come from the 
silver-cob a lt mining camps a t Cobalt, Gowganda, and South Lorrain 
in northern Ontario . It i s obtained mainly as a by-product of silver 
mining, and thus the output varies largely in accorda~ce with the 
extent of such operations. Sorne ore, however, is mined chiefly or 
solely for its co balt content. Apart from the silver-cobalt camps 
of Ontario there are no known occurrences of cobalt in Canada that 
give promise of commercial importance. Production has been maintained 
in r ecent years by lessees working over old surface dumps and mining 
narrow surface veins and old undergr ound workings . 

Co balt Products Limited, of Cobalt, Ontario, has been 
operat i ng a concentrating plant since 1938 and is now the main pro- ,,, 
ducer of cobalt in Canada. The ore is obtained from various surface 
dumps and from underground workings atone or two prçperties. Flot~ 
tion concentrate carrying 10 to 18 percent cobalt is either sold 
dir ect or is treated in a cupola to produce a silver-cobalt matte. 

The only plant in Canada treating ores for the recovery of 
cobalt i s that of Deloro Smelting and Refining Company, Limit ed, at 
Deloro, Ont ario, whioh produces cobalt metal, oxides, and salts , chiefly 
f or the British market . A cons iderable portion of the Canadian cobalt 
ore is s old for treatment abrQad. 

,,, 

Small arnounts of by-product cobalt are reported to be r e­
covered in Europe from the refining of Canadian n iekel-copper matte, 
but the quantiti es are not r ecorded in Cana di an statistics . 

Canadian production and trade figures are not available for 
publicat ion owing ta the war~ 

The total annû.a l wor ld output is estimat ed t o approximate 
6~0 00 met ric tons. The greater part of the wor ld 1 s r equi r ements a re 
now supplied from the ex t ens ive de posits of the Belgian Cong o and 
Northern Rho desia, the remainder be ing co n tributed mainly by Canada, 
India , and French Morocco. Other producing countries, so far of 
lesser i mportance , are Australia, Japan, Germany, and Russia . 

About 75 percent of the world produçtion of cobalt is used 
in the metallurgical industry and most of the r emainder in the ceramic 
industry . The metallurgical uses a r e for h i gh-speed cutting steels; 
for making stellite (al loys of cobalt, chromium, and usua lly small 
quantities of othe r rne tals) vvhich is used for cutting metals a t high 
speed; and for maki ng permanent magne t s . The use of the a lloy stellit e 
continues t o s pr ead throughout th G wo rld, and has b e~n found of gr ea t 
va lue i n the manufacture of valves for aero pl ano eng ines. Sma ll quan­
ti ti cs of cobalt us ed with _other chemicals in nickel-plat ing solutions 
a r o said to Jl Oduc e a bright nickGl el ec tro deposit as an undorco a ting 
for lator chromium pla ting . A largo amount of cobalt is now used a s a 
catalyst . Cobalt oxide is used mainly i n the ceramic industry owing to 
its f i ne colouring properties. Ot he r compounds of coba lt a re used as 
dri er s i n pa int and va r nish. 

Ma inly owi ng to the ag r eemont r eached in 1935 by th e principal 
produc 0rs , the pric e of cobalt bas remained fai rly constant in r ec en t 
yoars. Th8 nominal New York pric e ( as quot ed by Motal and Miner a l 
Marke ts) for co balt metal impo rt ed f rom Bolgium, r emai ncd a t $1.92 pe r 
pound throughout the year. The nomina l pric e for cobalt ore, 13 por 
cent gr a de , f.o .b. cars, Ontario, remained a t 70 cents pe r pound of 
cobal t from Janua r y to December when it was i ncreased to $1.00 per pound. 

I 3 .::iUED BY TH -;,~ BUR ~AU Oïf MiiJE S, 
D.CPART12;N11 OJ MI N.JiS AND R~SO'JRCBS , 
OTTA ,vA , l'v1ARCH , 1 94 1. 
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Can~da 1 s QUtput of copper is ~obta ined from the copper-nickel 
ores of Su~bury, Ontariot the coppe r- gold ore of the Horne mine at~ 
Noranda, the cdpper-zind ores of Waite-J,lrnulet and Notmetal mines, and 
the copper-pyrites oresôf the Aldetmac mine• in Quebec: the copper­
zinc ores of the Flin Flon and Shettitt-Gordon min es in northe~n 
Manitoba; the copper-zinc pyrites ores of the Britannia mine, a na.. the 
coppe r ore of Copper Mountain mine in British Columbia. 

In British Columbia, Britannia Mining and Smelting Company 
operat ed its mines a nd concentrator at Britannia Beach. The copper 
concent rate, as in past years wassbipped to the Tacoma smelter in 
Washingt on State. Most of the pyrites concentrate was added ta t h e 
stock pile to await more favourable market conditions and pa rt of it 
was shipped to the acid plant of Nichols Chemical Company at Bar ne t, 
B. c. Development work was started below t h e 4,100-foot, or bottom 
level. Very little change was made in the metallurgical treatment. 

Granby Consolidated Mi ning Smelting and Power Company, 
Limited, operated it s Copper Mountain mine and its concentrator a t ~ 
Al l enby , near Princeton. The copper concentrate was shipped to the 
Tacoma sme lter. The power plant and the concentrator were bath en­
larg ed during 1940. 

At Flin Flon, Manitoba , Hudson Bay Mining and Smelting 
Company , Limited, operated its mine, conc entra tor, copper s melter~ 
and zinc plant at capacity. The new South ma in shaft was completed 
to the 2,50~-foot l evel, with ore pocke ts and crusher stations im­
mediately below the 2,210-foot level. The surface plant was compl e ted 
wi th the inst a llation of t he new ore hoist. Chang es in the flow sheet 
and additional thic keni ng equipment permitted the treatment of a ~ 
hi gh er da ily tonnage in the conc entrator in 1940. The copper smelter 
treated a l a r ge r tonnage of pay mat eria ls. A holding furnac e , pelle­
tizing plant, and more a dequat e equipment for handling flux were bei.rg 
installed a t the end of the year. 

In Ontario, Int ernati onal Nic ke l Company of Canada , Limited, 
ope r ated its Fr ood , Jrood Open Pit, Cr e i ghton, Levack, and Garson 
mines . Ore shi prnont s fro m th e Frood Open Pit which were commenc ed 
in January, 1939, we r e cont inued at an increas ed r a te in 1940. The 
conc entra tor at Co ppe r Cliff was enl a r ged; and the mines and smelters 
we r e opor a t ed a t a r a t e suffici ent ta mee t the increased demands for 
war r e quirements. 

Under ground de ve lopment a t Falconbridgo Nickel Iines , Limit ed, 
was adequa t e ta ma i n tai n substantially the or e r e serves i n regard bath 
ta tonnage and grade . Abou t sixty per c en t of the or e hoist od for .,, 
tr oa trn.ent was milled and th e r esu:}.t ing concentra t o was sintered. The 
r est of tho crude or o was smelt ed , t oge thor with the sint er, to pro­
duc e mat t e , of which a bout thirty-ono percent was r efined a t the 
companyvs plan t in Norway up ta the timo of its oecupation by the 
German for ce s in April, 1940 . u~1dor subs equent arrangemon t with the 
I nternational IJi ckel Company, the r 0st was handled a t tha t companyvs 
plants a t Port Colborno ~nd Copper ClifÏ . 

Nicke l Offse ts, Limi t ed, with a pr operty i n Foy and Bowe ll 
t01,mships , we st of Capreol, Sudbury district, co ntinued the extens ive 
surface explora tion and diamond drilling that was start Gd in 1939 . 
Denison Nicke l Mi nos , Limit ed di d not op er a t c it s prop orty in Denison 
towns ip, northwost of Sudbury . Ont ario Nicke l Company did no work on 
its ho ldings i n tho Sudbur y district and in o ther parts of Ont ar io. 
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In Quebec. Noranda Mines, Limitod 1 operated its Borne mine, 
it s concentrator, and its smelter at êapacity. Exploration and 
di am ond drilling wer e contintled on th y 1evels from 3,500 to 4,000 feet 
and the sinking of an int erior shaft , frbm the 3 1000-foot level was 
completed to a depth of 4,900 f ee t, the intention being to continue 
it to 6,000 feet bofor0 lat oral work is unde~taken. Back-filling of 
stopos which was begun in May, 1939, was continued at the rate of 
about 8,ooc tons per day. A mixtur e of reverberatory furnace slag 
r eclaimed from ol~ dumps, granulated current slag, and pyrrhotite 
t a ilings from th0 concentrator is being used as filling. The pyrites 
conc entrate, a by-product of the milling process, was being marketed 
for ~cid manufaQture. 

.,. 
Waite-Amulet Minos, Limited, continued the exploration md 

development of its large high-grade orebody discovered in 1938. Its 
new concontrator, completed nnd put in oporation in October, 1939, was 
enlarged during 1940. 

. 
Aldormac Coppor Corporn tion, Limited, with mine and concen­

tra tor, situatod twelve mil os west of Noranda, Quebec, operated 
throughout 1940. The products consist of a copper concentrate which 
is shipped for treatment to the Nornndu smelter, and a high grade iron 
pyrites concentrate which is exported to chemical plants in the United 
Sta tes. Tho main shnft of the mine was extended by 125 feet to a 
depth of 1,375 feot; tho tenth, or bottom level wns opeœ.d up; and 
exploratory crosscutting and diamond drilling was undertaken. On the 
surface, the east end of the property was explored by diamond drilling, 
and geophysical work was also carried out. 

Normetal Mining Corporation, north of Dupuy Station on the 
Canadian National Railway, increased the capacity of its concentrator. 
The copper concentrate was shipped to the Noranda smelter, and ihe 
zinc concentrate was exported to the United States. Production was 
curtailed during the first quarter owing to a shortage of h~dro­
electric power, but for the rest of the year the concentrator operated 
at capacity and shipments of copper and zinc concentrates were made 
r egularly. About 80 percent of the copper produced is being sold 
under contract to the British Ministry of Supply, and the remainder 
is used in Canada. A new sl;laft (No. 3.) was sunk to connect with a 
r ai se from the 8 00-foot.,.and intermediat e levels, whi ch in turn connects 
with the winze from the 800-foot to 1,400-foot level. It was then 
extended from the 1,400-foot level and had reached a depth of 1,868 
fe e t at the end of 1940. It will b$ carried to a depth of 2,000 f~et. 
Upon completion of the shaft and the ore pockets and ore passes, four 
new levels will be developed at 150-foot intervals below the 1,400-foot 
horizon. 

International Nickel Company vs copper refinery at Copper 
Cliff, Ontario, was operated at capacity. It treats the output of 
blister copper which is produced at the nearby smelter and whi~h goes 
i n mo lten form to the refineryvs anode furnace. Refined copper is 
pro duced from r0verberatory furnaces and from electric furnaces of the 
ar c type. ,A second unit of tl;le electric furnace was put in operation 
i n 1939. A feature of the special sha pe s department is the production 
of machine-pointed vertically-cast wire bars. 

The copper refinery of Canadian Copper Refiners, Limited, at 
JVIontreal East, Que bec, was also opera t ed a t capaci ty. This plant w as 
enla r ged during tho year. It treats the anode copper from Noranda 
smelter and the blist er copper from th e Flin Flon smelter. 

Canadian production and trade figur e s are not available for 
publica tion owing to th o war. 

Prier to the war, most of the Canadian refined copper went 
to Gr ea t :Britain, where the consumption of new copper in peacetime was 
a t the r a t e of about 250,000 tons annually. By agreements r eached in 
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th~ oarly wooks of the war, Canadian producors are supplying about 
70 p0r c ent of their output pf ol ec trolytic copp or to th e United Kingdom 
at pric e s provailing immodiat e ly prior to th e outbr eak of the war. 
Prod.ucors on t he Pacifie coast are co,ntinuing to export their product 
for tr ea t men t in th o Unit ed Stat es. 

Owing to th e special revenue tariff of 4 cents a pound, sales 
of Canadian refinod copper in the United States had ceased in 1933, but 
were rosumed in 1937 a nd are continuing. Concentrate shipped to the 
United Statos, chiefly from British Columbia, but also from Quebec, was 
treated in bond, all of the metal rec-overed being offered for sale.,, 
abroad. Owing to i ts. excellor.it quali ty, Canadian r ef inod copper is 
much in demand. Mo st Canadian producers havG tho advantago of pro­
ducing copper largely as a by-product in the recovory of gold, silver, 
nickel, or zinc. 

The world production of copp or in 1939 (figures for 1940 nQt 
yet available), as r eported by the Amorican Bureau of Metal Statistics, 
was 2,382,600 tons, compared with 2,187,000 tons in 1938. World con­
sumpti on in 1938 (1939 and 1940 not yet available), as given by the 
American Bur eau of M0tal Statistics, was 2,174,000 short tons, compared 
with 2,407,700 short tons in 1937. 

Tho Unit ed Sta tes is by far the greatest consumer of copper, 
the principal industries using tho metal in that country being, in 
order of importance: the electrical manufacturing, automobile, buil~ing, 
olectric refrigorator, and air conditioning. Tho Jast namod industry 
is expec ted to consume large quantities of copper. Domestic consump­
tion in the United States in 1940 r ose from a low of ,50,000 tons a 
month in April to about 90,000 tons in Dec ember. The total consumption 
in 1938 (1 939 not yet available) approximatea. ,522, 000 tons_ compared .,, 
with 878 ,200 tons in 1937. Ordinarily, the building industry is as 
l a r go a consumer of copper and its alloys as is the automobile indus­
try. Copper is one of the principal strategic metals in wartime. 

A r ec ent developmont of intorest is the inclusion of small 
amounts of co p)or in stoels and irons to improve thoir resistanc e to 
corrosion a nd thoir mechanical properties. Boryllium-coppor is a œw 
alloy, the use of which although increasing, is curtailed to rome 
ex t on t owing to the f act that tho ulloy r 0quiros sp oc ial treo..tment and 
proper understanding. (London Motal Bul. January 26, 1940.) 

The price of eloctrolytic domestic copper (London price in 
Canadi an funds) averaged 10,086 c ont s per pound in 194, compared with 
~0,092 cents in 1939. Tho New York price of domostic electrolytic 
cop y H averaged 11. 296 cents : a pound in 1940, comparod wi th 10. 965 
c en ts i n 1939. Owing to the 4 c ent a pound duty, the foroign and 
domestic prices do not corr espond. 

ISSUED BY Tffi-~ BUR.i:::AU OF MINES , 
DEPArtT:i,;1i;HT OF MINES AND RlSOURCZS , 
OTTA ,fA , MARCH, 1941. 



GOLD IN 1940 

The chief source of gold in Canada in 1940 was, as for 
many years past, the gold-quartz mines which contributed about 85 per 
cent of the total. The contribution of th e base metals mines is 12 
percent, and the balance of aèout 3 percent is obtained from 
alluvial glacer operations. 

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

Quebec's chief producer is still the Noranda gold-copper mine, 
but the relative amount contribut ed by gold-quartz mines in the north­
west crn part of the provinc e is incroasing rapidly. Important contri­
butions are being made by the mines in the Bourlamaque, Siscoe, 
Malartic and Cadillac arcas in Abitibi county, and the Arntfield, 
Duparquot, Rouyn and Mud iako areas in Temiscamingue county. 

The chi of sourc e of gold in British Columbia is the gold­
quartz mines of the Bridge River nrea, in Lillooot division, of tho 
Salmon Rivor area, in Portland Canal division; of Wells camp, in the 
Curiboo division; of Hedloy camp, in Osoyoos division; of the Sheep 
Croek, Ymir and other adjoining areas in the Nelson division; and of 
Zeballos river, on tho WGst coast of Vancouver Island. Next came 
auriforous base metal orGs, notably thoso of th e Britiannia and Copper 
Mountain mines. A r0lativoly small amount is obtainod from placor 
operations. 

Manitoba's gold is dorived partly from the coppor-zinc-gold 
ores of the Flin Flon mine supplem(mted to a small oxt ent by tho 
Sherritt-Gordon mina , and to a groator extent (about 55%) from the 
gold-quartz minos of Ric e Lako district in eastern Manitoba, of God's 
Leko district, and of The PBs district. 

In Saska tchewan , the production is mainly from that portion of 
the Flin Flon mine lying wost of the inter-provincial boundary, a nd to a 
small ext ent from th o new min as near Goldfields, Lako Athabaska district. 

In the Northwest Terri tori es , production was stRrtod in 1938, 
this boing obtainod from the Yellowknife River nrea, on the north shore 
of GroRt Slave l ako . 

Yukon's gold output is virtually all f~om placers, and is won 
chi efly in largo-sc r:ü(~ drcdging operations, rnninly in the vie ini ty of 
Dawson City. 

Nova Scotia's output is from tho gold-quartz mires o f GBribou, 
Goldenville, Soal HCTrbour, and a fow other arens. 

In Albert a , a smal l arnoun t of plRce gold is r oported annually. 

Plants for th e production of fine gold ar o operatod by: 

Tho Ro yal Canadian Mint, Ott8.wa , Ont. 
Hollinger Consolid a t od Gold Mines , Ltd., Timmins Ont. 
Intor nnt i onrü Nickel Company of Cansda , Ltd., Cop-por 

Cliff, Ont. 
Cnnadian Coppor Rofinors, Ltd., Mont r eal Quo . 
Consolid8. t c:d Mining 2nd Smel ting Comprmy , l.,,td, Trc=ül, B. C. 



The Copper Cliff refinery provides a service for several of 
Canada' s gold mines by worlting up the ir accumulation of slags, mattes, 
and other gold-bearing ma t erials. 

During 1940, gr ea t activity was manifest in the development 
of new mines, especially in the old Porcupine and Kirkland Lake 
(Larder Lake section) areas, in the Patricia section of Kenora district, 
and near Opeepeesway Lake, Sudbury district, Ontario; in the Cadillac­
Malartic and adjoining areas, in western ~uebec; in new areas of 
Yellowknife River, in the Northwest Territories; near Lake Athabaska in 
Saskatchewan; and in the Zebellos river area, on the west coast of 
Vancouver Island in British Columbia. 

In 1940 , 143 gold mills were in operation, with a combined 
daily capacity of 62,400 tons. Of this total 11 small plants were in 
operation only intermittently, and 8 plants ceas ed operation in the 
course of the year. New mills completed and put in operation numbered 
12 witb. a combine d daily capacity of 1,605 tons. In addition, there 
were 5 mills, with a combined daily capacity of 1,085 tons, under 
construction and schedul cd to come into production in 1941. 

In 1939 t he tqtal number of mills -..-; as 161 r1 i th a combined 
daily capacity of 57,815 tons. Fifteen small mills operated inter­
mittontly and 14 plants ceased operation in th~ course of the year. 
New mills put in operation number od 26, TTith a combined daily capacity 
of 4,855 tons. In addition, 5 mills were under construction. 

Incroas es to plant capacity in 1940 took plac e at 60 plants 
and totalled 5,690 ton s , comparod with 33 plants and a total of 3,085 
tons i n 1939. 

(b) Operating Milling Plants 

Yoar New Mills Total Mills Increases 
No. Capaci ty No. Capaci ty No'. Capacity 

Tons Tons Tons 

1940 12 1,605 143 62,400 60 5,690 
1939 26 4,855 161 57,815 33 3,085 
1938 37 6,265 157 51,925 32 2,985 

In Nova Scoti a , s everal old properti e s were again put in 
opera tion in a small way. The two larges t plants in Nova Scotia, the 
Seal Harbour (250-ton) and th o Guysborough (rOO-ton} were operated 
continuously and to capacity. 

In Quebec, tho only new mill was tho Powo ll-Rouyn with a 
capacity of 450 tons a day . The r e wero 23 mills in continuous opera tion 
with a total daily capacity of 12,950 ton a day . 

In Ontario, tho new mills r1o r c : Aunor and Broulan , each wi th 
a capacity of 300 tons a day ; Faymar, with a capncity of 200 tons; 
Devon, wi th a capacity of 100 tons; Minor al Milling Company with a 
c apacity of 150 tons (to troat old tailings); Orelia and Upper Seine 
each with a c2pacity of 50 tons a day . There wore 72 mills in conti;u- · 
ous op or a tio n with a totnl daily c apaci t y of 37,235 tons a day. 

In Manitoba and Saska tchewan t hor o ~oro no now mills during 
tho year. Thor o worc 6 mills in oporation with a total capacity of 
5,750 tons a day. 
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In British Colurnbi 2 the nm, mi l ls ·.-rare: Consolidntcd Nicol2 , 
with a cnpocity of 1 00 tons n dny ( ronovn t od plnnt ); Al pine , n 5o~ton 
mill; HomoYinr d , n 35-ton mill; Pi e dmont , a 25- t on mill; St crrnr t CC\nnll 
and Wins l oTT , or.ch Tii t h o 1 5- ton mill. Thora nero 31 mil ls in opernt i on 

-w i t h n to t 81 dnil y c npncity of 5 , 655 t ons ; nino of tbose mills wa r c 
opcr2tod only intormittentl y . 

Thora noro no n oTI mi l ls during th o ycnr in tha Northwcs t 
Terri tor i es. Thero wore t ·.7o mi l ls in continuous opcr2.tion , the Con 
~ith a cep2city of 175 t ons n dny, nnd t he Nogus nith 65 tons n dny . 

Ne··; mills und or construction '."lhich u ill be opernting onrly in 
1 941 f'.rc: in C:,ucboc , Roch otte , c. 300-t on mi l l; in On t nrio , Hoyle rmd 
J e rome , cr. ch ~ ith 0 500- ton mil l; in Mnnit6bn , Con tury , é' 125- ton mill ; 
in t l1c North'\·:est Te rr i tories , Thompson-Lundmnrk :->nd Pte.rmignn , o;,ch 
~ith ~ 150- ton mill , nnd Gi~nt Yc lloTTknifo , a 25 - ton mill . 

Tho gold production of th e Dominion in 1940 TTas 5 , 322 , 857 fin e 
ounc es , VP.luod éÜ ~204 , 929 , 995 , cor: .. 1pr.rod ·.-:ith 5 , 094 , 379 fino ounces , 
v nl uod o.t :iiil 84 ,115 , 951 in 1939 , c1 goin of 228 , 478 fine ounc es f'.nd of 
~20 , 81 4 , COO . The 1940 output ';;,s 1:n 1:11- t i mc high r ecord . 

By provinc es tiw production ·;;r_s ns folloi:.'s : 

1939 
Fi ne Ouncos-

Nove Sco t ie •• • •· 29 , 943 
953 , 377 Quoboc ... o • •••• • 

On t 2rio 
Porcupine ••..• 1, 31 2 , 702 
Ki rkland Lake . 941, 371 
Ot he r s .. . . • . • • 832 , 003 

1, 082 ,17 0 
34 , 455 , 998 

Tat.al Ontario . ... 3 , 086 , 076 111 , 533 , 872 

Manitoba .. . ....• 
Saskatchewan •..• 
Al berta ••.....•• 
British Col umbia 
Yukon . . ID • • • • •• • • 

N . VV . T •••••.• 111. 

CANADA 

180 , 875 
77 , 120 

359 
626 , 97 0 

87 , 71-:l:5 
51, 914 

5 , 094 , 379 

6 , 537 , 003 
2 , 737 , 194 

12 , 975 
22 , 659 ,323 

3 ,1 71 , 192 
1, 8 76 , 224: 

184 , 115 , 951 

Fine Ounc e s 

22 , 21 9 
1, 019,413 

1 940 

855 , 432 
39 , 247 , 400 

3 , 260 , 536 125 , 530 , 636 

152 , 295 
102 , 925 

21 5 
629 , 623 
80 , 531 
55 , 1 0(~ 

5 , 322 , 857 

5 , 863 , 358 
3 , 962 , 618 

8 , 2?8 
24 , 240 , 486 

3 , 100 , 443 
2 ,121, 350 

204 , 929 , 995 

The value of Canada ' s gold production in 1940 was about 53 
pe r cent of the total value of all metals and 38 percent of the total 
value of the entire output of th e Canadian roineral industry . 

The world production of gold in 19 ~10 is estüioted at 
41 ,936 , 000 fine ounces ( as given by the Enginee ring and Mining J ournal }, 
compared with 39 , 462 , 600 fi ne ounces in 1939 ( as p, iven by the American 
Bureau of Metal Stat i stics ). Canada ranks t hi rd after South Africa and 
Russia as a world producer , and contributes about 12 p ercent of the 
t o t a l output . I n the past 15 years the gol d production of the worl d has 
more than doubl ed . The Uni ted Stat es Treasury continued to add to i ts 
go l d reserves , now valued at 22 bill ion dollars , said to be equal to ove. 
t wo - thirds of the world's monetary g old . 

, ... • 1' · - . . 

After war was dec l ared the price of gol d ros e in September , 
1 939 , to an av erage of ij37 . 21 as a result of the adverse exchange with 
the United States ; in the l at t er part of 1939 , in view of tlrn premium of 
10 percent on Unit e d Stat e s funds , the pric e averago d ab out $38 . 50 . 
The avera~e at which Canada ' s gold production as computcd for the year 
1940 wos ~38.50 por fine ounce. 

ISSUED BY lliE BU ... ~ZAJ OF I.:ncs , 
D-SPAHT~=o-;,NT OF rnN~S AUD '.d~SOUBCE3 , 
OTTA'.'JA , MABCH , 1941. 



I RON ORi I N 194 O 

Deposi ts of iron or 0 i n C'?.n2 da Ctre m2.Dy 'l.Ud vvi dcspr cc,è. e,nët 
inc lude berna t i t o , si dcri t e , mA.gnc t i t e , bog ir on , ~cmc1 magne tic sand . 
Because of th o a v~ilebility ~t low cost of high er gr ade ores in tho 
L3k0 3upori or ir on r c..ngos of the Un i t od St ~"\.tes r:.nd in Newfo undlEmd, 
no iron or o from domestic sourc 0s wn s pro duc ~d in Can~da from 19 23 
unt il 1939 . In July of th:.t yun.r, :.S a rGsult of c. bounty of t wo ... 
c ents 2. unit pro vi dud by th o Ont':'..r i o Go1,,-ornm0n t, Al gomn Or o Pro:p erti os, 
Limit ed , a subsidiary of Al go ma 3teel Corporation, commenced the pro ­
duction of s i nter a t its New He l en mine in the Michipicot en area , 
On tari o. 

The Ne~v Helen depos i t is estimated to contain at least 
1oo ;oob,ooo tons of carbonate ore, averag i ng about 35 percent iron. 
To fit it for use i n blast furnaces a sin tering plant capab le of 
treati ng 3,0 00 tons of ore a day was built , the analyses of the sinter 
being as follows: 

Iron 
Phosphorus 
Silica 
Manganese 

5 3 . 4 06/4 
o. 03 
7. 00 
3 . 00 

Alumina 
Lime 
Magnes i a 
Sulphur 

2 .• 06% 
3 .95 
7.50 
o. 035 

The beneficiated ore is shipped to the companyvs blast 
furnaces a t Sault 3te . Marie, Ont ario, and to United States ports on 
the lower l akes for use in Ame rican blast furnaces . 

Steep Rock Lake Iron Mines , Limited, continued it s pr ogram 
of ex:;?lora torJr and d e velopment work on i ts hemati te property near -,-
A tikokan + about 135 miles west of Port Arthur, in preparation for 
production . This wo t k indicat es that the deposits, whioh wer e dis­
covered in the wint et of 1937-3 8 by diamond drilling throùgh the içe, 
are 18r g e and contqin a high percentage of iron~ A shaft was sunk to a 
depth of ove 4 ~00 feet, from which a crosscut was driven at the 80 0-foot 
ho:r·i z.vn towarci the ore body . One of the diamo.nd dri 11 ho l e s drillea. from 
this crosscut int ersected t he or e . Water tr oubl e was encountered, 
however, and it will thus be necessary to pump out part of St eeprock 
lake . The deve lopmen t program of the companJr includes the di version of 
the Seine river and the dra inage of St e eprock l ako for open pit mining 
of th e large orebodie s already indicated. This deposit i s one of the 
most impor tan t discoveries made in Canada fo r some time . 

Dominion Steel and Coal Corpo r ation with plants a t Sydney , 
Nova Scotia , obtains it s i ron ore from its own mines at Wabana, 
Nowfoundland. St ee l Company of Canada a t Hamilton, Ontario , and 
Canaà.ian .J1urna c e Limited , at Port Co l bor ne , Ontario, obj;ain their iron 
ore f r om the Lake Superior r egion of the United Sta tes. Al g oma St eel 
Corporation supplements its r equi r eme nts with imports from the same 
soure e . 

Bounties on the production of iron or e a r e offer ed by the 
, rovinces of Ontario and British Columbi a . 

Canadian production and trade fi gures a re not a va ilable for 
~ublic a tion ow i ng to the war. 

Tho demand for prirna r y iron and st oo l was supported in 1940 
by t h e heavy dornand for war purpos es . 

I S :?J8':D BY 'I11U BURE.AU OH' l'v;Hf .il: ;:3 , 
DZDART~T:trT 01.:1 lv1Il\T~3 AND Rè.:30URC~S . 
O'r .l1A VVA , IvIARCI-I , 1941. 



LEAD I N 1940 

.. ,.. ,. 

Most of the lead produced i n Canada cornes from Consoli dated 
Mi ning and dmelting Company'~ gre1;tt Sullivan s ilver-lead-zinc mine a t 
KirnberJ_e;y, Brit i sh Co l"]Jmbia.,_ Othe r important saure es of pr oduc ti on 
have been the Monarch si l ver -lead-zinc rp.ine near Fie:;_a, and nume r ous 
silver-lead and silver - lead-zinc nines in the Kootenay and other 
districts in British Columb i a ; the high- grade si.lver-l~ad mi:nes of 
the }~yo a rea , Yukon ; vaiious lead mi~es i~ Ontario , from which there 
bas been no production for a number of yea rs; the lead-zi nc mine i n 
Portneuf county , Quebec ; and the lead-zi nc - co :Jper mine at Stir ling , 
Cape Breton , Nova Scotia . 

In Br itish Columbia the lead and zi nc concentrates produced 
in the concentrator at the suilivan mine are shipped by r a il 185 miles 
ta the company's smelter and refine r y a t Tadanac , near Tr ail . The 
MonarcL mine of Base Metals Mining Co r poration , Limited , was re opened 
i n the latte r part of 1939 , but proi;I.uction did not commence unti l 
Janu.ary , 194 o. 1·1e stern Exploration Company increa. sed the capaci ty of 
its co11cent rato r at Si lvert on to re - treat t he old tailings accumulat~d 
during previous oper a tions , mai nly for the purpose of recovering the 
zinc . The companyv s î11arnmoth mine was also being :prepar ed for produc­
tion . The Lucky Jirn mine , a t Zincton , was taken over by lincton Mines, 
Limit ed , a new company owned by Sheep Creek Go l d Mines , Li mit ed. The 
mine a.rd conce:ntra t or we r e prepared for pro duct ion early in 1941. 
Operations were re~umed at the old Cork Province mine i n the f a ll of 
1940 . The New True Fissure mine and concentrato r were a lso in ope r a tion. 
Sever al small lead- zinc properties , mainl y j_n the Ainswo rth-Slocan 
district we re shipping crude ore to t he Trail smelter . The l ead sme lter 
and the elec trolytic lead refinery at Trai l, the only such plants in 
Canada, uere in continuous operation . 

In Yukon , Troadw~ll - Yukon Company continued ta produce from 
its several small, but high- grade silver-leai pro~ort\eS near Maya. 

The Tet r eault propert;v nea r No tr e - Dame-de s-Anges , Portneuf 
c ount y 1 '),"tlebec ; and the Stir1in pro1)erty , Cape Brcton 1 Nova Scotia , 
remainod idl o in 1541. W}1 un produced , tho lead and z i nc concentra t es 
a r e r.:ixported . 

Canadian production and trade figur8s are not a vailable fo r 
:publicat ion ovving to the war , 

• • 
1Vo rld producti?n in 1939 , (figures for 194 0 not available) 

as publ i shed by the Amo rican Bur eau of Metal Statist ic s , was 1, 899 , 000 
s~ort t?ns , compar ed with 1 , 878 , 500 tons in 1938 , and a peak pr oduc tion 
or 1 , 933 , 000 short tons in 1929 . The pr incipal producing countri es 
are , i n orde r of importance : United States , Mexi co , Aus tra lia, Canada, 
Gormany , Be l g ium, I ndia (Burma) , and Russia . 

The world consurnption in 1938 (1 939 and 1940 not yet ava ilabl e ) 
as g i von by the Arnerican Bureau of Metal St atist ic s , was 1,63 8 ,1 00 metric ' 
t ons , compa r ed with 1,731,4 00 metric tons in 1937 . The Canadi an peace ­
time consumpt ion of lead i s probnbly botv·hrnn 35 , 000 and 40 , 000 short -.­
tons a year . In the United d tat as lead continues ta bo used chiefly in 
t ho storage bat t ory , loacl. p i gme:nt , cablo covi..-lring , bui l di ng , an d ammuni­
ti on industri es . Load is used in so mnny industri es tha t business 
i mprovement i n any direction is r eflec t ea. in the. demand for the me t a1. 
Co nsum:ption of load i n tho United Ki ngdom ho.s beon i ncreasi ng i n recen t 
years nnd prior ta th0 ~2r it amounted to nbou t 450 , 000 shor t tons a 
;fe'1r , a f i gur a much hi,ShGr thnn th::i.t for 1929 . Tho demand i s now 
govornod l ~r goly by th0 uso bo i ng mqdG of tho motn l in the manufac t ur e 
of r:trmamon ts . 
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Much i n t or es t h~s beon shoYn 
wit h iron , pnrticul~rly l oQded s t ool. 
'.J lubri co.nt for s ucc ess i ve Wtthdretwing 
coo.ting lJoing r omoved fin 'l. lly with the 
beo.ri ngs a r o sttll usod ex t ens ive l y in 

,, 

r ocently in combinations of l oad 
A loo.d coa ting i s being us ed as 
oporntions on a lloy st eel, th o 
use of solvants . Leo.d-ba se 
lo~ spe~d applica tions . 

.Radi o- o.ctive l oaèl. ch l orido and r ad io - acti ve l ead oxide is now 
be i ng p roduced as a by-product ~t the radium r ofinor y n t Port Hope , 
Ont a r io . 

The eve r age pric o oÏ p i g leed (quot nti ons on tho London 
mar ke t , converted to Cnnadi~n funds) i n 1940 wo.s 3 . 362 cen ts a pound, 
compe..rod vvith 3.169 c ents i n 1939 . The o.ve r o.g0 pric e a t New York wa s 
5 .18 conts , compar od wi th 5 . 05 cen ts in 1939 . 

I 3du!:iD BY Tfü~ BUREAU OJ1 l' I TJ, :~,:3 , 
DEPARTl\'iEJITT OF UI NE3 AND R..__;soURCES , 
OTTA JA , MAR CH , 1941. 



1v1Aï' G-.AtJK:.:iE IN 1940 

The manganese ores that have been mined in Canada are pyro­
lusite (Mno 2 ), psilomelane (H4Mno 5 ), manganite ( Ii.m203H20) ~nd braunite 
(Mn203), all of which are blaolc o)L. grey-black and comparatively hard, 
and bog manganese, a soft earthy black oxide. Pyrolusite is the most 
corn.mon and most important and when pure contains 63 percent 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 bard rock deposits are replacements in limestone, but ·they also 
occur in the form of accumulated nodules and cern.enting material in 
siliceous sediments, and as veins in metamorphosed pre-carboniferous 
rocks. 

In Canada, manganese is a strategic metal in the sense that 
the production from domestic sources of supply is small and is far 
short of the wartime requirements. It has corne mainly from the lime­
stone replacement type of deposits, but vein deposits have contributed 
much of the recent output. There is little demand for bog manganese 
and then only if it is-of the highest grade manganese dioxidee All of 
the manganese ore (mainly pyr~lusite) produced in Canada in 1940 came 
from Atlantic Manganese Oorporation's property eight miles north of 
New Ross, Lunenbu.rg county, Nova Scotie, and in 1939 the output came 
from the Turtle Oreek mine in New Brunswick. 

Production and trade figures for 1940 are not nvaileble for 
publication, however, owing to the war. 

The production of manganese ferro-alloys in Canada in 1939 
was more than double that of 1938 and consisted of ferromanganese, 
spiegeleisen, and silico-manganese. Less spiegeleisen was produced in 
1940 than in 1929 and most of it was exported to the United States. 
In. oontrast, the output of silico-manganese was several times that of 
1939, and there was a twofold increase in the output of ferromanganese. 
Most of the exports of these two alloys in 1940 went to England. Im­
ports into the United States are sub ject to a duty of about two cents 
a pound of metallic manganese on grades of 30 per cent or over, but 
this duty does not apply to spiegeleisen, which is less than 28 per 
cent manganese. 

Canada has been importing most of its requirements of 
manganese ore from the Gold Coast, West Africa, but owing to the risks 
involved in shipments fro ~ that country, and to the fact that the 
United States has been producing only a small part of its ferro grade 
requirements from domestic sources and consumes all of the output from 
Cuba, it is probable that the Dominion may be required to obtain most 
of its requirements from Brazil and Chile. 

Close to 200 deposits of manganese are known in Canada and 
most of them are in the Maritime Provinces. For the most part they 
are low grade replacement, or bog deposits, and there are only a few 
localities from which high quality ore h as been minedo Since 1886, 
when records were first kept, about 16,500 short tons of manganese 
ore has been produced, 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 18860 During the war 
period, 1915-1918, about 1,784 tons was shipped, the largest output in 
this period being 957 tons in 19160 Production since 1918 has been 
small nnd intermittent. 

Since the outbreak of the present war, much interest has been 
shown in the development of known deposits and in the search for new 
sources of supply, and in 1940, active attention was given to the ex­
ploration of several old properti es . Prospecting to date, however, 
indicates tha t little high grnde ore r em8ins in these old oroperties, 
mo st of which were operated about 50 years ago , though the presence of 
a f a ir tonnage of medium grade ore is likely. 6uch ore would be suit­
able for the manufacture of ferro-manganese but only if so~e economic 
process of beneficiation could be ap plied. 'I'he deposits on the Magdalen 

) 
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Islands, referred to elsewhere, appear to show promise of commercial 
development. Several of the islands have yet to be prospected. 

In Nova Scotia East Mountain Mining Company extracted and 
stock piled some high gr~de ore from a·property near Truro, and in 
Janusry 1941, the oompany started to erect a reduc~ion plant at Trurc 
to produoe metallic manga nese by the Electro-thermite process. Scme 
recently discovered large bog ore deposits in Cape Breton were pros­
pected and the deposit and dumps of the old Tenecape mines at M~nas 
Basin, Hants county, were sampled and surveyed by the Nova Scotia 
Department of Mines. 

In New Brunswick, activity was more widespread than in Nova 
Scotie. The Markhamville area, eight miles south of Sussex in Kings 
county, was in the past, one of the principa l producing districts, 
and from it close ta 25,000 tons of ore is estimated to rave been 
mined between 1862 and 1895. The ore occurred as nodules in residual 
clay and as lenses in limestone. The old workings, which extend for 
3000 feet in the V'l indsor lira.estone, were surveyed by the New Brunswick 
Department of Mines in 1940. More than ?O claims were staked along 
the limestone outcrop for a distance of 12,000 feet by companies and 
syndicates formed during 1940. Nothing of importance appears as yet 
to have been accomplished. At the end of 1940, Kirwin and Boyle of 
Boston, Massachusetts, was granted a large reserve in the Ma rkhamville 
area covering many of these claims. This syndicate intends to prospect 
its holdings in 1941. The old Jordan Mountain mine, seven miles north 
of Sussex, Kings county, which was last worked in 188?, has been re­
o pe ned by Sussex Mannganese Mining Company. By the end of 1940 the 
company had uncovered the extension of a 6-foot vein of manganese ore 
in breccia and later it s ent a bulk sample to the Bureau of Mines at 
Ottawa for testing. This company is also examining the old Glebe mine, 
e ight miles southeast of Sussex. 

In Albert county, N. Vincent of Toronto is investigating 
the old Shepody Mountain proper ty, three miles from Hopewell; and the 
old Memel mine, ab out a mile from Hopewell Hill station, was investi­
gated by Allison Peck of Hillsborough, who lat er transfe rred the mineral 
rights to Pilot Molybdenite Mines, Limited, of Toronto. The recent 
workings of the mine, wh ich are scattered over an area of about 2,000 
s quare feet, we re surveyed b y t he New Bruns wick Department of Mines in 
1940. 11. semple of several hundred pounds of the ore, wh ich is a man­
ganese conglomerate, was sent to Ottawa in the fall of the year, but 
was much too low in grade (2.5 percent Mn) to test. Ore of higher 
grade is said to have b ee n since discov ered. From the Turtle Creek 
mine near Berryton, in Hillsborough parish, I.G.O. Fenton of St. John, 
shipped 392 tons of ore in 1939, this being the only m8nganese ore 
produoed in Canada in that year. Diamond drilling of the property by 
the New Brunswick Department of Mines f a iled to disclose any large 
orebodies and apparently, little work wos done a t the mine in 1940. 

The Gowl a nd Mountain property, four miles east of Elgin 
station, is one of the most promising of t he recently prospected man­
ganese deposits in New Brunswick . When WLrked b~tween 1885 and 1890, 
little ore was shipped, but in 1934, when it was reopened by I.G.O. 
Fenton of Manganese Limited, a fissure vein containing a good grade 
of manganese ore was disoovered. The vein is in fine grained granite 
and was opened for a distance of 250 feet by a series of pits. From 
i~ about 100 tons of high grade ore was shippe d in 1936 . - Nabco 
Manganese Mining Company of Toronto purchased the claims in 1940 and 
intends to tap the vein by means of a low level adit. About half a 
mile east of the Gowland Mountain area, M. Harrison recently pro~pected 
a fractured granite containing small manganese veins. The Gowland 
Mountain property, as well as t he bog manganese deoosits at North Renous 
and Grainfield in Northumberland county , owned by C.W. Singleton, we re 
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surveyed and sampled in 1940 by the New Brunswick Lepartment of Mir:ies. 
Ma ny of the man ganese deposits in the Maritime Provinces we re exam1ned 
in 1940 by L.J. Weeks of the Department of Mines and Resources, Ottawa. 

In ~uebec, interesting de posits of manga nese ore occur in the 
Magdalen Islands, which lie in th e Gulf of St. Lawrence, about half way 
betw een New Brunswick and Ne ~foundland. The ore is known to occur on 
some of the islands, but the principal deposits ~or ked are on Grind­
stone Island, the centre of the group, and on Amherst Island. Late 
in 1939, claims we re staked by J. W. Storer of Toronto, representing 
British kmerican Oil Company and by 1-f .G. Porter, r e presenting :-R. F •. 
Hardy of Toronto. Early in 1941, the o torer holdings we re incorporated 
und cr Magdalen Manganese Mines, Limit ed. Sorne of the deposits on the 
Magdalen Islands we r e examined and rc porte d upon in the fall of 1940 
by F.J. Alcock of th e Dcpartment of Mines a nd Resources, Otta wa . 
About three-quarters of the surface of all the islands is covered by 
a recent capping of r ed s andstone, under wh ich; in many places, the 
manganese-bearing rocks occur. The ore occ urs as high grade nodules 
in limestone t0at contain 4? to 48 perc ent mang anese, this variety 
be ing cha racteristic of Grindstone Island, and as silicified and dis­
seminated nodules up to t wo feet across as a r cpl gcement in sandstone. 
The latter nodules contain from 25 to 30 percent manganese and from 
45 to 50 percent silica and are characteristic of Amherst Island. 
Nodules of the ore in both islands occur in several places mixed with 
the so il. 

Various bulk samples of both varieties of ore weighing from 
100 pounds to two tons were tested in Ottawa in 1940 and early in 
1 941. From the Grindstone Island nodules in limestone, a concentrate 
of over 53 percent manganese and 4.0 percent iron was obtained by 
ordinary wet gravity methods. Even from the low grade ore (5.0 per 
cent Mn) comprising the r est of the rock a 43 to 46 percent manganese 
concentrate was obtained. The silicifi ed material fro~ Amherst Island, 
howe ve r, wos not successfully conc entrated. Prospecting and diamond 
drilling is being carried out. It is possible that a large tonnage of 
high grade ore occurs in the limestone und erlyin g the red sandstones of 
some or the islands of the Magdal en group. 

In Manitoba, several bog manganese deposits we r e prospected, 
mainly in the vicinity of Riding Mountain, near Rossburn and Birtle, 
about 200 miles we st of Ninnipcg. Many of th e deposits, which are in 
the form of small shallow basins, we r e examined and t est ed in 1940 by 
the Department of Mines and Netural Res ourc es , Ninnipeg . 

In Brit i sh Columbia, li.J. Curle worked his bog mang~=rnese 
deposits seven miles northwest of Ka slo on the we st sid e of Kootenay 
la ke él nd also hi s cla ims s even mil es f arther ·riie s t, \'1he re a b el t of 
rnanganiferous sideri te run s a long the b a nk of Ka slo creek. Semples 
from both localities ~e r e sent to Otta~a for t est ing . Dan Mcintosh 
of Revelstolce prospected e depos it of rhodochrosi te ~ ga nese carbonate) 
on Sproat Mountain, four miles north of Arrowhead. F.B. Bass of We lLs 
did some prospecting on a pyrolusite deDosit rt Ohimney Creek bridge 
near Willir ~s l ~ke in the southern part of Cariboo area. A small 
semple of the orude ore ran 25 .52 percent manganese and 1.06 per cent 
iron. Semples of manganese ore of varying grade were received from 
other localities in British Columbia. 

Since the outb r eak of the wa r, figures of pro duction for 
many co untrie s are unobta inable , but there have been marked changes in 
the flo w of supplies. Estimates of world produc ti on are in the neigh­
bsurh ood of 6,00 0,000 tons annually, the chief pr oducing countries in 
order of output being Russie, British India, Union of South Africa 
Gold Coast (Vl est .Afr ica), Brazil, a nd Cuba. Russia produces close'to 
3,000,000 tons annually, the output being rJ.ainly fro '"l the Chiaturi 
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deposits in Georgia and from the Noikopol deposits ~n the Ukraine. 
Russia wa s long the principal source of supply of h1gh grade manganese 
ore for the United btates, but in December, 1940, the shipments were 
dis continued. India produces close to a million tons of meta llurgical 
grade ore a year, Most of exports of manganese in 1940 from India were 
taken by Great Britain and it was also the second greatest source of 
supply for the United States, its experts to that country amounting to 
215,000 long tons of 50 percent manganese. 

The produc~ion from South Africa in 1940 was about 406,000 
long tons, a slight decrease as compared with 1939. Most of the output 
oomes from Griqualand West, Cape province. The ore was shipped in 
five grades of ~5 t~ 52 percent manganese. Exports through the port 
of Durban were mainly to the United States. One of the largest known 
single rnanganese 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 te 52 percent man­
ganese), Exports from the district in 1939 were 336,000 long tons. 
Much of the output in 1940 was teken by England, but the district was 
also the main source of supply fer the United States, shipments to 
wh ioh country amounted to 217,927 long tons of 51 percent ore. 

The output from Brazil reached more then 500,000 tons in 
1917, but declined to 7,000 tons in 1934, after which there wa s a 
marked inorease es a result of large experts to the United States, 
which in 1940, took the total output of 222,551 long tons of ore 
averaging 42 percent manganese. 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 conoentrate 
containing 51 percent manganese. Exnorts to the United States in 
1940 were 130,621 long tons. 

The United ~tates produced 40 1 000 long tons of high grade 
(35 percent and over) manganese ore in 1940, a 30 percent increase 
over 1939, .tl.bout 50 percent of the output came from Montana and a 
total of 30 percent from Tennessee, Georgie, Arkansas and Virginia, 
the remainder being from nine other states. A total of about 1,300,000 
long tons of ferruginous manganese, containing 10 to 35 percent man­
ganese, and manganiferous iron ore containing 5 to 10 percent manganese 
were also produced, the amount being double thst for 1939. Minnesota 
contributed 95 percent of the output of the lower grade ores. In 1940, 
the United States imported 1,268,153 long tons of me tallurgical ore 
grading 48 percent menganese and over and 601,887 long tons of battery 
grade ore (80 to 85 percent Mn02), the total manganese content of both 
these grades being about 616,000 long tons, an increase of 82 percent 
as compared with imports in 1939. In order of importance the imports 
in 1940 were obtained from Gold Coast, India , British South Africa, 
Brazil, Russie, and the :PhU.ippines. In each case the imports from 
the first three countries were in exce ss of 100,000 long tons of con­
tained manganese. Brazil contributed 93,000 tons; Russia, 86,000 tons; 
Cuba, 64,163 tons; and the Philippines, 21,824 tons. Shipments from 
the Gold Coast were decreasing to a marked extent early in 1941, but 
those from India and South Africa were being maintained. 

For ~~ny yea rs t he United States has been producinf: only seven 
percent or less of its r equi rements of ferro grade m~nganese ore from 
domestic s ources and hos obtained about two-thirds of its high grade 
ore requirements fro m countries of the eostern hemisDhere. Owing to 
the scarcity of ships, rrea tly increased ooean freight rates, a nd to 
the possibility of overseas sup plies being eut off, the United States 
Government has taken various steps to preparc for future supplies and 
to increase domestic production. By the end of 1940, the Metels 
Reserve Comp2ny , which is nssociated with the Procurement Division of 
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the Treasury Department, hod contrected for more thari 2~000;000 , tons 
of ore trom all sources~ s bout half of which is said to be elready 
delivered~ 

· The u.sl Buteatl of Mirlss dhd the Geologicsl Survey are 
mapping ahd diambnd driilirtg deposits of merit and are also studying 
processes of redo\rering manganese from low grade ores that oceur in 
large qUantities in Minnesota, Arizona, end ~outh Daketa, in the hope 
of supplementing production on a large scale, A ·1eaching and electri­
cal process, devised by the Bureau of Mines, is being used with suo­
oess at Knoxville, Tennessee. The increase in government and private 
stocks; the olose c~peration between government and industry, which 
has helped to solve metallurgical difficulties and to stabilize prices; 
the increase in production from domestio mines and from Cuba; and 
changes in furnaie practice which permit, among other things, the use 
of lower grade ores, all t~nd to alleviate the present situation in 
respect te manganese in the United ~tates, 

It is estimated that about 90 percent of.the world consump­
tion of manganese ore is used in the manufacture of iron and steel, 
and the ore so used is termed "Metallurgical", The rema inder, termed 
"Chemical", is used for s eve rel purpos es.- Metallurgi cal ore is used 
for making ferro~manganese, spiegeleisen, and silico manganese, in 
which forms it is added to the steel bath, Menganese is beneficial 
mainly in improving the workabil1ty of the steel, and in improving the 
product by aoting as e de9xidizer, a desulphurizer, and a re-carbonizer. 
On the Ame~ioan continent, en average of about 14 pounds of manganese 
is used in each ton of steel, Ferro mangonese, eonteining 75 te 82 
per oent mangenese, is by fer the most important addition agent, and 
to ma ke i t. the h ighe s.t, or "ferro grade" ore is used. 

Ferrô grade ore must contain et least 48 percent of man­
ganese, the maximum ellowance or iron being 7,0 percent; of silica, 
8,0 percent; of phosphorus, O,l5 percent; of alumina, ô,O percent; 
and of z1no, 1.0 percent. It must be low in oopper, lead, and barium, 
and the ratio of manganese to iron should not be less than seven to 
one, The ore should be hard and in lumps of less than four inches, 
and not more than 12 percent of it should passa 20 mesh screen, 
Soft ores, such as bog manganese, are objeotionable. Specifications 
of ore required for silioo manganese, used for high silicon alloys and 
steels, are much the same as for ferro. exoept that slightly less 
manganese an~ considerebly more silioa is allowed, Ores in which the 
manganese-iron ratio is too low for making "ferro" canin some instances 
be used for making spiegele isen, whioh oonteins 19 to 28 per cent roan­
ganese, but there is li ttle demand for spiegeleisen in Canada and the 
price of the ores is too low to _encourage the mining of such deposi ts. 

The Canadien market for metallurgioal ore is confined mainly 
to two manufacturers of manganese ferro alloys, one at Welland and the 
other at Pert Colborne, Ontario, 

Chemical grade ores ore used mainly in the manufacture of 
dry batteries. Specifications call for high grade pyrolusite because 
of its high available oxygen that acts as depolarizer, The ore should 
contain not less than 80 percent, and preferably 85 percent manganese 
d iox~de (Mn0 2 ) and not more than 1,5 percent iron; 1.0 percent 
alumina; 6.0 percent silica; 0.07 percent copper; less than 0.05 per 
cent of any other metal; and 1.0 ner cent moisture. It should also be 
finely ground (85 to 90 perc ent through 2oo·mesh). Canadien require­
ments of chemical ore range from 3,000 tons to 4,000 tons a year and 
practically all of it is used by lr!ii,,~~ manufaoturers of dry batteries 
in Toronto and another in NiagarA alls, Ontario. Chemical ore is used 
also in the glass a nd ceramic ind stri es; es . pe int ~nd varnish dryers; 
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as pigments/and dyeing ma terial s ; and as s alts for fertilizers . Prices 
of c.h, arni cr.i ore showed a gradual increase throug:1out the yea-::. Quota-­
tions in the United S t at~s are based on a long ton unit 122 .lJ pounaa) 
of metallic ma n ganese in a 48 per cent or over rnanganese ore Coi.f. 
Atlantic ports, exclusive of duty o; one-half cent per pound of the 
metal. Early in 1941, the United States q_uotations "78 I' G 6G t ·J 70 
cents a long unit, or about $26 to $32 a short ton of ore of 18 to 52 
per cent manganese for impor.ted ores exclusive o~ duty) excep·~ Cubau 
ore which was 75 to 80 cents a unit, duty free. United States price s 
for imported chemi cal grade ore J minimum of 30 per cent Mn .: 1 are t 55 
to $60 and for min imum of 85 per cent, $70 to $'75 a L:.:,ng tun in ca:r-­
lo ts; domestic 72 percent, $45 to $ 50 in carlots, f. oab. mine s. 

Little com.nercial suce ess ha s been achieved in tl1e trea t inG 
of ores containing less than 15 per cent mangsnese i out the Te·Jhno­
logic C0m.m.i ttee on Manganese was organized :i.n the United Stute3 recsntl~,'" 
to study and deve lc- p processes for the recovery of ms.r:gancse f:rom lcv7 
grade ores. 

In its beneficiation, rnuoh depends on the phyoical occur­
rence of ~he manganese mineral in ~he ore. Succesz hn~ been ochieved 
on Cuban ores averaging 18 per cent mangi'.lnese by mcans of ca:c-c:f\,1."L 
crus !1 ing, flotation, and then sintering the concen~rate into t~rd 
nodules which con ta in over 50 pe:r cent rnangsnsse " Tl1 :J lo7i gr1.:1è.e orN~ 
of Knoxville 1 Tennessee , are being sucoessfully treated. by the chenü-­
cal and elec trolyti c Shelton process. Excellent resuJ.ts were obtained 
by the Bureau of Mines, Ottawa, on ore from Grinds~one :slanl, Quebec . 
The nature of the ore was such tha~ by ordinary Bra7ity rnethots a jig 
concentrate of 52 to 54 pcr cent mangane3e and a teble co.centrate o~ 
48 per cent manganese was obtained , The CGs.:·se mes!:l ';JI'')du.ct essaying 
28 per cent manganese, was tested by the nsii:;< and Fl -d ··;,i p:"·ooess and 
the grade was raiseci to 52 percent. In this process, ,wpsi·etion is 
obiained by means of a dense solution containins finc.gMlena 1n sus­
pension1 in which the gengue floats and the hea~y minerals sink. The 
or e from .Amherst , th e nei gl1bou. ··; ng :i.slarid, dj.d not re :;ponél -~o t:'J.ese 
methods of concentration b eca use of e d :i.:' :t:'erenc e in i ·~ ;:-; physi•JG.l 
properties ~ 

ISSUED BY THE BUREAU OF MINE3 , 
DEPARTMENT OF MINES AND RESOURCES, 
OTTAWA , M.ARCH, 1941 . 



MERCURY IN 1940 
1,. 

Cinnabar {HgS), the principal orev.:mercu y, is a very heavy 
mineral ( = 8.1) with a deep cochineal-red olour nd scarlet streak, 
and contains 86 percent mercury. In Canad , the r e occurs in porous 
roc ks such as altered limestones (ankerite , vole ic breccias or green­
stones, and grBen and purple andesitiD lavas. Th cinnabar often occurs 
in veins and stringers of calcite or dolomite wi in these rocks, and 
may be associated with stibnite (antimony sulphi e) 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 
b~tween an ultra-violet-ray lamp with purple filter and a screen ooated 
with powdered willemite (zinc silicate}, If mercury is present, a fume 
shadow will be cast on the screen. As little as 0.02 per centmercury 
can be detectëd in this manner, but better results are achieved with a 
powdered sample. 

The only known deposits of cinnabar in Canada are in British 
Columbia, by far the most important development beirtg that on the tiorth~ 
west side of Pinchi lake, 0~1ineca Mining Division, about 40 miles north 
of Vanderhoof station on the Canadian National Railway. The deposit 
was discovered in tho suY~uer of 193? by J.G. Gray of the Geological 
Survey, 0ttai:rn, and claims v7ere staked in May, 1938 , by A.J. 0stram anci 
others. Late in that year they were optioned to Consolidated Mining artd 
Smelting Company. Prospecting disclos od large cinnabar-bearing areas in 
veins and impregnations mainly in dolomitized and brecciated limestone 
along zani s of fracturing and shearing. A roasting and condensing plant 
~as erocted, and production was start ed in June , 1940. The grade of 
ore treated is betweon o.5 and 0.75 percent mercury. Prior to the 
discovery of the Pinchi lako deposits, littlo mercury was produced in 
Canada and their successful operation has brought ab out a complete change 
in tho Canadian situation in respect to the metal . Tho output is now 
far in excess of the domostic requirements and the ore resorves are 
esti iated to be sufficiont to as sure continuous output at th e present 
rat a for several years. 

At the property of Empire Mercury Minos Limited, 16 mil e s north 
of Minto City in the Bridge River aroa, cinnabar and native mercury 
occur mainly in shear zones in purple andositic lava and some time s in 
calcit e veins. A 10-ton Gould furnac o and condenser system was er ect ed 
in 1938 and production ~as start ed in Sept embor of that year, but ceased 
in Fobruary, 1939 whon a total of 16 flasks had boen producod. In 
cl oaning up in 1940, l ess than four fl a sks n ere r ecover ed. Although 
small pockets of high grade oro wor e found , t he average grade of the ore 
troatod ~as about 0. 35 por cent mercury, and the tonnage in sight in the 
s evoral tunnels and surfac e strippings v1as considerod too small to 
warrant r ecovering . In 1940, a f ou tons of cinnabar ore mixed with: 
stibnit e nas put through a small r e tort orect od in 193? on the Tunkwa 
Lake property 15 mile s south of Savona, TThich is a t the southwest end of 
Kamloops l ake. Tho proporty was prospoctod by D.B. St errot, G.F. Dickso~ 
and T.W. Hardie. Little more thPn a fl a sk was producod oTiing to the 
antimony fusing through the walls of the r e tort. Prospocting and 
dcvolopmont v10rk ·,7as carri c d out in a numbor of ot ho r places in British 
Columbia. · 

Eigh t depos i t s a r e known to oc cur a t the YJOS t end of Kamloops 
lake . The original discovery e. t Coppor creek on the north shore of the 
lake was worked in 189 4, and during the next three years , about 138 
flasks were produced and five more were produced between 1924 and 1927. 
From then until 1940, when it was prospected successively by Karr~oops 
Mercury Mine s Limit ed, (Neville Brothers) F.L. Gorse of Kelowna, and by 
Tranquill e Mercury Mines, the property was i dle . The operators of the 
Tunkwa propety prospect ed the Hardie Mountain deposits two miles north of 
Copper creek station. Mercury Mining Syndicate (A. McDonald) prospected 
th e Criss creek deposits e ight miles northwest of Hardie Mountain 
deposits. These and s everal other properties in the vicinity of Kamloops 
lake are still being prospected, but no deposits of commercial importance 
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have been found. For t he most part, the cinnabar in the area occurs in 
dolomite veins in brown wea thering porphyry dykes, which eut green and 
purple volcanic breccias. 

A numb er of cinnabar claims have been s t aked on bath sides of 
Yallakom river, abov e the mouth of Shulaps creek, 30 mi l es nor t hwes t of 
Lillooet. The Golden Eagle group on the ec .. ,t s i de, is owned by C. Moberg 
and P.J. Wilson of Lillooet. In the four open-cut s in the treeless and 
steep mountain-side cinnabar is exposed in dolomit e veins wh i ch eut 
brown-weathering ankerite zones , and along tangues of brecciao Across 
the river, a few patches of cinnabar are exposed i n two shor t adits and 
in about 20 small open-cuts of th e Red Eagl e group, staked in 1937 by 
C.J. Parke~ and owne d by G.L. Macinnes and associates of Vancouver. The 
ore and r ocks ar e similar to thos e on the Golden Eagle, but most of the 
work has been don e in a band of massive dolomite, No comi.'T1ercial deposi t 
has yet been found in this r egion. In 1940 , Consoli dated Mining and 
Smelting Company prosp ected a r ecent cinnaba.r discovery at Indata lake, 
about 80 miles northwe st of i ts Pinchi lalrn property. Many of the 
mercury deposits in British Columbi a we r e examined and reported upon in 
1940 by H.M.A. Rice of the Geological Survey 1 Ottawa : Details are·~iven 
of all known occurrences of mercury by J.S. Stevenson of the Department 
of Mines, Victoria, in "Me rcury Deposi ts of British Columbia" (Bulletin 
No. 5 , 1940). 

Canadian figures of production and trade are no t available for 
publication owing to t he war. 

World pioduction in recent years is es t imated to be slightly 
in exc e ss of 5, 000 me tric tons a ye~r. For many years I taly and Spain 
have shared honours as t he l eadi ng pro ducer and prior to the war they 
accounted jointly .for 70 percent of world output , while the Utlited 
States contr ibut ed about 1 5 percent. Mexi co, Russla, and Czechot l ov­
ak ia are also produc ers of mercury. 

During the peri od of t he r ecent civil war in Spain, Italy 
maintained t he lead with an annual output of over 2,000 metr ic tonso 
About 55 perc en t of its output comes from the Monte J\miata mines in the 
provinc e of Sienna and 40 percent f r om the I dria mines in the Julian 
Alps. The average gr ade of the Italian ore is 0.75 per :-.:nt mercuryo 
Sinc e March , 1 940 , expor t s of mercury f r om Italy have been taxed and 
prohibit ed , excep t under lic ence. In Spain , output f~om the famous 
Almaden mine was gr eat l y increased in 1 939 , and r eached a record of 
12, 000 flasks ( 413 metric tons) in December of that yearo The Almaden 
is one of the olden t known mines and is said to have be en first wor ked 
in 400 B.C. A cont inuous record of its production has been kept since 
1 500 A.D. The gr ad e of t he ore is over 5 per cenL Until the present 
war, Spanish and Itali an me rcury were both so l d in London . In Zuly , 
1939 , a cart el "Mercuri o Europ eo" wa s formed with an agent in London, 
bu t early in 1 940 a comriierc i a l agr eement was r eached between the Spani oh 
and French Governments. All fo rme r marketing arrangeme::1ts have since 
become disorgani zed . 

The 7,376 flasks ( 254 me tric tons) produced in Mexico in 1939 
came raa inly f rom mercury-antimony concentrate nroè.uced at the Hui tzuco 
mine and trea t e d in Lo s Ange l e s, California. -

The Unit ed States in 1940 produced about 36,300 flasks 
(1, 250 metri c t ons ), a record for many years and double the output of 
1 939 . This large increase was the r esult of the difficulty cf obta ining 
mercury from Europe and of the high pri ce . More than a hun~red mines 
wcre produc ing , and Californi a , follorrn d by Oregon, anè. : ·,:;veda con tinued 
t .o be the l eading producers . H. ~v . Goul d and Company of San f:::::anc i sco, 
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the principal producer in the United States, operates six mines in 
California and Nevada, and contributes about one-third of the total out-· 
put. During 1940 t his company's New Idria mine in San Benito county, 
California, was the larges t producer in the Western Hemisphere, and from 
it i s recovered an average of ~50 flasks monthly from 450 tons of ora 
roaste d daily. Most of the increase in output in the United States in 
1940 came from new disclosures of ore in old mines, the ave r age grade 
being slightly under 0.5 percent mercury. Exports in 1940, which we r e 
placed under Government control in July, were about 9,615 flasks, of ·.,·· -~ 
which England took 5,285 flasks and Canada, 66? flasks. Imports, which 
were discontinued at the end of March, amounted to only l~l flasks 
compared with 3,499 flasks in 1939. Consumption was estimated at about 
26,600 flasks, but early in 1941 it increased to 4,000 flasks monthly, 
owing possibly to the increase in the manufacture of mercuric oxide to 
fill Navy purchases. ·stocks at the end of 1940 were 14,?0? flasks. There 
is an import dut y irito the United States of 25 cents e. pound of mercury. 

As a result of the entry of Italy into the nar, England is now 
dependent upon imports from the United States, Mexi co , and Canada for a 
large part of its r equi rements, and the improvement in the Canadian 
situation is accordingly of timely importanc e . In 1938 England imported 
44 ,317 flasks, but r e -ex~orted 1 5 ,535 flasks and had 18 , 000 flasks in 
stock at end of that year, an apparent consump tion of 11,000 flasks. 
Stocks at the end of 1939 were much lower . 

Mercury enters into the manufacture of acetic acid and anhydriëE1 
acetone, chlorine, and caustic soda, which are r equired for manufactur ing 
military supplies. In the pas t, an appreciable amount of the me tal was 
consumed as fulminate of mercury, a powerful detonator, but it has since 
been replac ed by other compounds such as l ead azide, and a t present only 
a small quantity of mercury is used for a special type of detonator. 

Mercury is also used in the manufacture of merc~ry salts, 
thermometers, ffiedical supplies, mirrors, mercur y vapour l nmps ; in the 
extraction of gold from oros by amalgamat ion; in the manufacture of 
el ectrical and chemical apparatus; for automat ic elec tric al contacts; in 
ca talys ts; in electric rectifiers; in pharmacy; as cathodes in electro­
lytic chemical processes; in felt manufacture; in boiler compounds; in 
specially designed me rcury boilers to r eplac e steam in power production; 
and in cosmet ics. Many of these uses are for milita ry as well as for 
oivilian purposes. 

In Canada , about ?5 percent of the mercury consumed is used in 
the med icinal, pharmaceutical, and in heavy chemical industries, particu­
larly in the form of mercury sulphate as a catalyst. The consumption of 
mercury in Canadian gold mines has decreased owing to wider use of 
cyanidation and improvements in the recovery of the mercury after amalga­
mation . Gold mining now absorbs about? p~r cent of the total meroury 
consumed. 

In the United States, 45 percent of the consumption of mercury 
is used in the preparation of mercurial salts, one of the largèst single 
uses at present being as mercuric oxide for anti-fouling paint for ship 
bottoms. 0 t her chemical uses suc h as fulminate, pigments, and dye stuffs, 
take 15 percent; mechanical adaptations, 13 percent; the preparation of· 
hatters' fe lt, 10 percent; the elec trical field, 8 percent; gold 
amalgama tion, 2 percent; and dental amalgams, 2.5 percent. 

The New York prices for the flask of 76 pounds averaged $75 . 00 
in 1938 , and $104 . 00 in 1939 . By January, 1940, the price ha C increased 
to $142.00 and following the entry of Italy into the ~ar it reached 
~202 . 00 . It declined gradually to betwGen ~1 64 . 00 and $1 69 . 00 in 
December, but early in 1941 it had increased to $1?6.00 . 
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Canadian prices in bulk in the third quarter of 1940 were 
about ~220.00 the re-sale price to small consmners being as high as $260. 
Imports of mercury into Cana da from the Unite d States are not subject to 
duty, but have a sales and war tax amounting to 18 percent of the value 
in Canadian funds, so that t he present price is slightly less than that 
of New York, plus the exchange, and sales and war tax. The average price 
of Canadien exports of mercury was $213,50 a flask. 

Canadia.n and United States cinnabar ores seldorr1 average over 
1.0 percent metcury and àre, as a rule, trea ted by roasting the coarsely 
crushed ore in furnaces, usually rotary kilns through which air is circu­
lated. The sulphur is oxidized to sulphur dioxide, whidh escapes into 
the outside air, and the mercury is driven off as vapour and is conden~ed 
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 ve ry little oxidation takes place, but lime is usually 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 oondensing chambers. This proc e ss is used in very small opera­
tions at the earliest stages, a snall water-oooled pipe being used for a 
condenser. Retorts are also used on a large scale for very high-grade 
ores and for oonc entrates. Seve ral attempts have been made to oonoentrate 
mercu~y ores by g ravity and flotation methods, but the results have not 
been as satisfactory as by direct roasting of the crude ore. 

ISSUED BY THE EUR~ATJ OF MINES, 
DE?ARTI1ENT OF ;,IINES AND I{SSOURCES, 
OTTA,-i/ , _M_L.J.lCB. , 1941. 



MOLYBDENUM IN 1 940 

,,, 

Molybdenito, th e chiof or o of molybdonum is a soft and shiny 
steel blue-groy sulphid e cont a i ning 60 pe r cen t of the metal. In 
East ern Cana da it is usually found in pegmatit e dykos or a long the 
contacts of limestono a nd gno iss, commonly a ssociatod with greenish­
gr 0y pyroxonites in which othor me t Gllic minera ls such as pyrit e and 
pyrrhotit o oft en occur. I n northorn end we stern Onta rio and in British 
Columbia , molybdenito is usua lly a ssocia tod with quartz veins, intruding 
granit es , or diorit es. 

During the first half of 1940 active prospecting or develop­
mont was undorway on closo to one hundrod molybdenito prop erties 
throughout th e Dominion. As a result of the ma r ke t collapse in May , 
however, less than twenty of these prop orti es , nino of t horn in Ontario 
and 1ueboc , were activa a t tho end of the year . Most of the present 
act ivity is i n th e nature of a ssessmont wo r k and the cla ims are being 
held in the hope that a m~r ket will dovo lop. 

Quyon Molybdonit o Comp~ny, ~t Quyon, Queboc, wns the only 
~roduc er in 1940. Tho now mill wns compl e ted by May a nd ~ small tonnag e 
of con centra t e , a ve r .qging 78 po r c ent Mos2 , was prod111.ced. Tho ore 
tr o~ t ed w~s obt qined mninly from the main No . 1 pit. Lat 0 in the year 
n small furnnce was er ected on the propert y in which some of the bett or 
grade concentr~te was convort ed to molybdic ox ide, part of which, 
averag ing 55.5 percent molybdenum , was sold. Early in 1941 operations 
ceased and the who le property, i nclud i ng the mine, mill, a nd furnace 
plant wa s sold to J. Poulin of St . Lambert, Quebec, who proposes to 
resume operations . 

In Ontario, Regner y Me tals closed its property near Hawk in 
the Al g oma dis trict in J anuary, 1941, as the ore was fcund to be much 
too low in gr a de for pro fitable operation. 

In British Columbia prospecting was being maintained on a 
sma ll scale on six properties during January, 1941. 

World production of metallic molybdenum amounted to about 
16, 590 tons in 1939, of which the Unit ed States contributed about 
15,) ~o tons. Aside from those of the American Continent, little is 
known of molybdenum a ctiviti e s in 1940. The United States produced 
about lb:; ~_5:Q. sho rt to ns of the metal , of which, Climax ·nolybdenum Com­
pany , the world' 9 largest producer, at Climax, Colorada , contributed 
a bout 11,400 tons (1 0 ,0 00 tons in 1 939). Mos t of the remainder was 
obta i n e~ as a by-product in the tre a tment of copper ores. Consumption 
of the meta l in the United Sta te s showed a 50 ~er cent increase over 
that of 1939 and it is expected tha t the increase will be grea t er in 
1941 . 

Product:j.on from Cananea , Mexico i s e stimated at t he equiva­
lent of 1,000 tons of th e metal ; and molybdenite concentrate is being 
recovered as a by-product from the Braden Copper mine at Sewell, Chile. 
Prior to the war, the Knaben mine i n Norway was the largest producer 
outside the American Continent, its outpu t in 1938 be ing 750 tons of 
c oncentr a te. Other producing countries were Peru, Fr ench Morroco, 
Kor ea, Greece , Turkey , and Aust ralia. 

Molybdenum is being used t o an inc reasing extent in many ,, 
fields , but it is used chiefly in ste el to i n t ensify the effects of other 
allo yi ng metals , part icularly nickel, ch romium, and vanadium, the molyb­
denum content of these steels being only from 0.15 to 0.4 percent . 

Molybdenum alloys are widely used fo r the hard-wearing and. 
ot''!c:r i moo rt8.n t oarts of a ero-olane s such as in s eaml e ss st ee l tubing, 
and in th 0 hollo~ steel , ro peil er blades , They are used a lso in the 
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manufacture of shell s t ee ls; in armour pla ting; and.,,in high grad0 
structural st ee ls, e tc. Mo lybdenum-vanad ium high-speed to ol-stee ls 
are in some instances, r eplacing high tungst en high-speed st eels with 
a r esulti ng gr ea t e r effici ency , and i n other cases molybdenum is 
being used successfully in combination with the tungst en, The use 
of molybdenum in cast iron has incr eased considerably in recent 
years. A magne tic alloy for permanent magnets contains 30 per çent 
of molybdenu.rn combined with cobalt and iron. Much molybdenuin wire 
and sheet is used in the radio industry 1 and ne w alloys suitable for 
electrical contacts and for heating elements contain molybdenum~ The 
chemical applications of the met a l continue to increase. 

-,-
Molyb denum was fo:rmerly introduced into steel either as 

dàldiurn ~olybdate or as ferro-~olybdenum, but during the past three 
years molybdic oxide briquettes, a compound of molybdenum oxide, lime 
and flux-forming oxides , have large ly replaced the older forms of 
addition agents on the Awerican Continent. About 70 percent of the 
Canadian consumption of molybdenum in 1940 was in the form of the 
oxide briquettes, -•~r which contain ••~•••~~50 percent 
of molybdenum. 

The price at N~w York of 90 percent molybdenite concentrate 
is nomi nally 45 cents (49 cents in Canadian funds) a pound of contained 
molybdenum sulphide, but the duty on ore or concentrate into the United 
States is 35 cents a pound on the metallic molybdenum contained therein 
(about 20 cents a pound for a 90 percent concentrate). The price of 
molybdenite in England is nominally 48 cents a pound (.50 shillings a long 
ton uni t) f.o.b. English port. 

The price per p9und of contained mo lybdenum, f.o.b. Toronto, 
in Canadian funds, for the following compounds is: Calcium moly'odate 
(401,o Mo ), 98 cents; ferro-molybdenurn (.58 to 641,, Mo ), $1.23; and 
molybdic oxide (.506/,, Mo), 98 cents. The calcium molybdate is sold in 
12½-pound bags containing 5 pounds of molybdenum and the molybdic oxide 
briquettes weigh five pounds each and contain 2½ pounds of molybdenum. 

In May , 1940, the British Go vernment stopped issuing import 
licences for Canadian molybdenite concentrate or compounds. The a ction 
was taken as the result of an arrangement wi th United States producers 
whereby Gre a t Britain agreed to t ake their surplus so as to obviate 
the danger of supplies reaching the Axis countries or to countries 
friendly thereto. As this surplus is more than sufficient to meet 
British needs , the action also app lies to all other countries. The 
United Sta te s tariff of 3.5 cents prohi bits t he entry of Canadian 
mo lybdenum p:roducts into t hat country. 

With t he exception of the small p l ant at Quyon, Q.uebec, t1B,,re 
are no p l ants in Canada fo r the conversion of molybdenite concentrate 
into suitable addition agents . Consequently, all of the Canadian re­
quirements of these ag ents are imported and there is no market for 
concentrates from Canadian sources. It is possible tha t the steadily 
increasing consumption of molybdenum in Canada, will lead to the 
erection of a conversion plant. 

IS SU 2: D BY THB BUREAU OF MIN B:; S, 
DEPARI1I,tI~N'I1 OF MIN.2,:3 AND RF.:;souRcis, 
OTTA !A , I,:,,.RCH , 1941. 



NICKEL IN 1 940 

Canada produces by fa r the gr ea ter part of the world output of 
nickel, the source of all but a small percentage of the Canadian production 
being t he ni ckel-copper ores of the Sudbury district in Ontario. Some 
nickel is also recovered as a by-product from t he treatment of the silver­
cobalt ores of Cobal t and other areas in no rthern Ontario. 

Ihte rnational Nickel Company of Canada , Limited , whi ch is much 
the larger of the two Canadian producers, operated its Fr~od; rrood Open 
Pit, Creighton, Levack, and Garson mines . Ore shipments from the Frood 
Op en Pit which were started in January, 1 939, were continued at · an 
i ncreased rate in 1 940 . The concentrator at Copper Cliff was enlarged 
during the year. The mines and smelters were operated a t a rate sufficient 
to mee t the increased de1uands ari sing from t he war effort. 

Falconbridge Nicke l Mines, Limit ed, obtains its or e from the 
Falconbridge mine in t he Sudbury ar ea . Sorne s ixt y percent of the ore 
hoisted by th e Comp any for trea t ment was mill ed and the result ing concen­
tr ate was sint er ed . The rest of t he crude ore was smelted, toge ther with 
the sinter, to produce matte , of which about thirty-one percent was 
refined at t he Company ' s plant i n Norway prior to the occupa tion of that 
count r y by the German forces in April, 1940 . Under subsequent arrangement 
with Inter na tiona l Nickel, t he rest was hand l ed at that company's plants a t 
Por t Colborne and Coppe r Cliff. Underground development work a t t he 
Falconbridge mine was suffi ci ent t o replace most of the or e treated, in 
respect to both tonnage and gr ade . 

Ni ckel Offsets, Limited, continued the extensive surface 
exploration and diamond dri ll ing tha t was commenc ed in 1939 on its property 
in Foy and Bowell townships, west of Capreol . 

Denison Nickel Mines , Limi t ed , did not operate its pr.operty in 
Denison township, northwest of Sudbury, no r did Ont ario Nic ke l Corporation 
operat e its properties in t he Sudbur y district and ot h er parts of Ont ario . 
The property of the Pacifie Nickel Mi ne s, Limited , at Choate , British 
Columbia , wa s als o idle. 

Canadian production and trade fi gur e s are not available fo r 
publication owing to th e Tiar . 

The world production in 193 9 ( figure s for 1 94 0 not avai lable) is 
estimat ed a t 1 33 , 300 short tons , most of which 'ïl a s produced in Canada , the 
othe r producing countri e s b cing New Cal edonia, Gree ce , I ndia No r way , and 
Rus s ia. 

Inte rnational Nickel Company estima t ed worJd consumption of nickel 
i n 193 9 at 1 28 , 00 0 short tons , compared v;r it ll 102,000 t ons i n 1 938 and 
1 20 , 000 tons in 1 937 . This r ecord c omsumption is attribut e d to the gr eat 
improvemont in th e heavy i n dus tri es in t he Unite d State s and Canada, and 
to the gen er al spee ding up of industry in or der to augment t h e production 
of n ece seary war suppli es . 

New ap plic ations of nickel develop ed during r ec cnt years have 
ac c elerat od t he consumption of nickel stee ls and alloys in a g r eat 
diversity of for m and composition. Th e approximate distribution of the 
us e of nickel in 1939, as giv on by Inte rnational Nicke l Company , rms as 
foll ows : 
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Percentage 

Steels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

(Construction steels, stainless steels and other 
corrosion and he at resisting steels, and steel 
castings) 

Ni ckel cast iron •.................................... 3 
Nickel-iron al l ays • ... •.............................. 1 
Nickel-c opper a lloys and nickel silvers .••.•...•...••• 10 
Nickel-brass , bronze and aluminium alloy castings ..... 2 
Heat resistant and electrical resistance alloys ....... 3 
"Monel ", malleable nickel , nickel clad, "Iconel"...... 10 
Electrodeposition..................................... 8 
Non- metal lic materials for the chemical industry ...... 1 

Nickel salts , ceramic materials , storage 
batt ery materials and catalysts. 

Misc ellaneous and unclassified•••••····•••••••i••·••·' 2 

The base spot price of nickel in the United States i n 1940 was 
35 cents per pound . The same price has ruled for the past 15 years . 

ISSUED BY TH E BUR:!:BAU OF MI NES , 
DEPARTMENT OF MI NES AND MSOURC ES, 
OTrAWA , lVlARCH , 1941. 



PLATINlfü GROUP METALS IN 1940 

Except for a few ounces of platinum recovered from the black 
sands of British Columbi a , and a small production obtained as an impure 
residue in the refining of go l d at Trail in that province, all of the 
Canadian output of platinum and allied metals are obtained in the form of 
residue from th e treatment of the Sudbury nickel -copper matte . As a 
result of the successful development of the copper-nickel mines near 
Sudbury , Canada has become th e leading producer of .the platinum metals. 

The precious metals residue produc ed at the Canadian plants of 
Int ernational Nickel Company is shipped to the company's refinery at 
Acton in England, which is operated by Mond Nickel Company, a subsidiary 
enterprise. The refinery has an annual capacity of 300 , 000 ounc es of 
refined platinum metals . They are sold by Mond Nickel Company and by tts 
r cgular distributors throughout the world. 

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

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

The world production of platinum and allied metals in 1939, as 
estimated by Baker and Company Incorporat ed , approximated 500,000 ounces , 
compared with 460 , 000 ounces in 1938 . Canada has been the leading 
produc er of platinum since 19 34 when it displaced Russia, the other 
principal producers by order of importance being; Russia, Colombia, and 
South Africa. Cana da also l ead.s 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 
r es trictions on publication of statistics, estimates on world production 
and consump tion for 1940 are not available . The world consumption of 
pla tinum metals in 1939 was about equal to production , a notable gain over 
the 1935 figure of consumption of 275,000 ounc es. 

Industrial uses of the platinum metals continued to expand in 
1940 . Palladium r anks second in consumption and ir.idium third. Osmium, 
rhodium, and ruthenium, ar e as ye t consumed in relatively small quantities . 

The market situation is explained by Charles Engelhard , President 
of Baker and Company, Incorporated , in the following words: 

"In ai rplanes , platinum-iridium and platinum­
ruthenium cont:inue to be used for magneto points. 
Experiments wi th both of the se alloys for production 
of spark plugs in airplane ang ines continues . Spark 
plugs for semi -diesel eng ine operation are included 
in the experiment a l work . 

The jewelry trade was more active in 1940 than in 
several years past and platinum has r eceived a share 
of this increa sed business . Progr ess was made in 
production of platinum-clad optical frames. 

In dentistry, the demand for platinum me tals 
registered further ga ins, particularly palladium. 
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The chemi cal i ndustry contributed in a broader use 
of platinum metals. A new platinum ca talyst for the 
production of sulphuri c a c id has been developed. 
Gr ea t er int e r es t is being shown in palladium as a 
ca talyst . With the expans ion in the Uni t e d Stat e s of 
t he f acilities for the production of nitric acid , there 
has been a large demand for platinum-rhodium for gauze 
for ammonia oxidation. Spinnerettes of platinum­
r hodium ga ined in the production ·of · rayon." 

(Mineral and Metal Mar kets , January 23, 1941) 

Th e ave r age pric e i n New York of refined platinum in 1940 was 
$3? . 92 per ounce , compaxed with ~3 6 .?5 in 1939 . Palladium was unchange d 
at $24 per ounc e ; r hodium was $1 25 ; and ruthenium $35 to $40 per ounce. 
Ir idium advanced to $2 ?5 and upwards a s a result of what the price 
st ab ilization division of the National Def enc e Advisory Commission of the 
United States ha s desc ri bed as speculation . 

I SS UED BY THE BU.BEAU OF l\liINES , 
DEPABTlvIENT OF IilINES AND R-;:S0URCES , 
0 TT !~'.,i A , JVIAR CH , 1 941. 



RADIUIVI AND URANIUTlii IN 1940 

Eldorado Gold Mines, Limit ed, cont i nued to be the only producer 
of radium and uranium in 1940, bath of which are recovered in the company's 
refinery at Port Hope, Ontario, from the pitchblende concentrates obtained 
from its propè~ty at Great Bear Lake, in the Northwest Terri tories. As 
the demand for its products had shown a marked decrease owing to the war, 
the company closed down its mine at the end of June, and also considerably 
reduced the scale of its r ef inery operations. Stocks of mill concentrates 
at the rail-head at Waterways, Alberta, and at Port Hope are estimatedto 
be sufficient to meet refinery roquirements at the present rate of consump­
tion for the noxt threo years. For s everal years prior to the war, Canada 
was one of the two important producers of radium in the world, the other, 
which had a larger annuel output, being the Belgian Societe Generale 
Me tallurgique de Hoboken, a subsidiary of Union Miniere du Haut Katanga, 
which obtainedits oros from the Belgian Congo in AfricR. 

During the six months of mine op er otion in 1940, tho company 
reporte d 0 total of approxim0tely 700 feet of drifting, cross-cutting and 
rai s ing , and 875 fe e t of underground diamonddrilling. The 15,500 tons of 
ore milled yielded 419 tons of conc entrnte s valuod at $832,140, compared 
with 33,373 tons milled, and production of 1,057 tons of concentrates ·, in 
1939. Tho latt er figure included 1 00 tons of silver-c opper conc entra te 
which was shipped to e smeltor in Tacoma, Washington. Retreatment of 
conc entrat os by flotation befor e shipping was report ed to have effected 
substantail snvings during the feTI months this ~rocedurc was followed. 
Oro res orvos were estimetod to have R valuo of 19,066,700. 

The r efinery oporatod throughout the yenr, with a staff of 50 
employees, and o.t tho ond of 1940 stocks of finished products, mainly 
redium bromido and sulphP.t e , sodium uranat e , black ur~nium oxido , Rnd other 
urenium compounds, os well a s of conc entrP.tes, wero report od to be 
suffici ont to tnko cRr o of all anticipeted domands. The r ofinery also 
recovers radio-lead which is sold for us o in sparkplugs ns a sourc e of 
polon ium; silver sulphide , which is shipped to Irvington Smelter, Irving­
ton, New J ersey; and a coba lt-nickel-copper conc entrate. 

In 1940, as a rosult of the curtailmont of ovors oas markets, 
Eldorado disposed of 60 percent of its output of radium and 50 percent 
of its uranium output in the Unit ed States. Early in 1941 the company 
announc ed the gift o.f 3 grams of radium to the British Government for use 
in the luminous dials of airplanes. In March of that year it announed 
the formation of a subsidiary, Canadian Radium and Uranium Corporation, 
with headquart ers at 630 Fifth Avenue, New York, to actas exclusive sale s 
representative for its products in the Unit ed States. It also initiated a 
long-term def erred payment plan for purchase s of radium in nny form and in 
any desired typ e of cont a iner. 

Following th e i niti a l developmon t of Eldorado's deposits at 
LaBino Point, Grea t Bear Lake , in 1931, s eve r al other deposits in the same 
gener al Ar e a r 0ce i ved a tt C:', -,1tion . Consolidat ed Mining rmd Smel ting Company 
did considerRble work on an adje.c ent group of cla ims nt Comm.on lake , in 
1934- 1 935 ? but suspended opor o. ti ons in 1 936 . Bear Exploration and Radium 
(B.E.A.R.J opened a deposit at Con t ac t l Pke , 10 miles south of LaBine 
Point, conta i n i ng mainly silver, cob alt, end nickel, from which a few tons 
of pitchblende conc ontrates were shippod to Eldor ~do 's r of ine ry in 1938 . 
Owing to the low pric e of silver, work was disc ontinued in 1939. In 1934, 
severnl tons of high-grado crude pitchblende we r o tnkon from a pitchblende­
hemetit e occurrenc e on t he Arden cl2ims at Beaverlodge lako , about 100 
miles south of t ~1e Eldore do mino , but t his operntion was short-lived. 
Pitchblendo ù2S also been f ound as s oci2 t od with narrow cobalt ve ins n ear 
Goldfi elds, on Lako Athaba sko , SnskP.t chewan , but t hi s occurrenc e is pro­
bably of littlo economic intcr est. In Ont nri o ~nd Quc be c, many of the 
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pogmGtit os worked f or fo l dspar, mi e n , otc., cont a in smnll trac es of r Rd i o­
ectivo mi ne r Als, but such occurrenc es a r c of miner elogic int er est only. 
Ab ou t 10 years ~go Ont 2ri o Radium Corpor a ti on di d some wor k on an occur­
r ence of uraninite in a p egmatit e f orma ti on nea r Wilberforce, Ontario. 

No dc t a iled stetistics of r efinery products made and sold are 
r ol ea se d by Eldo r ado , bu t the tot nl va lue of r ed ium and uranium products 
in 1939 wns r eport ed At $1,121,533. By the mi ddl e of 1939, total radium 
r ocovory h~d pass e~ t ho 100-gram mark. 

Small amounts of r fld ium he.ve been produc ed at .ToachimA.thal, in 
Czechoslovaki a , anéI by t wo Americ an enterprise s, which trea t high-grade 
cernotit e or e from Colorado and Utah . It was r eport ed in 1940 tha t one ~ 
the largcr Am.e ric an producers of vanadiu~ had installed a plant f or the 
r e covery of uranium from l arg e t onnag es of l on-grade t ai ling residues fron 
i ts ca rnoti t e -vanadium ope r ct i ons. A snall producti on of recélium has also 
beon credit ed t o Franc e , where autunit e from Portugal is processed, andm 
Russia,. where a tt empts have been made to utilize l ow - grar1e ore ( tyuyamun~ 
it e , calcium-uranium vanadat e ) from Turkest nn . No worl~ stntistics of 
r ad ium and uranium production or trade are published . 

Canadian exports and imports of ur nniur.1 compounds nr e not shown 
separately in trade statistics. Radium import ed for medical or sci entific 
use in 1940 was valued at $22,360 , conpar ed with $15,929 in 1939. 

Redium continues to be used chiefly in the trcatment of cancer. 
It is r ecovor od in the fo r m of th e bromi do s alt of 90 percent purity , and 
it is usually convert ed into sulpha t e f or hosp ita l use , the salt be ing 
loaded into fino gold or platinum needles cont Rining only a few milligrams 
of radium. Larger dosage s are g iven by means of so-ca.lled radium "bombs" 
containing up to 5 grams . Radium is also employed at certain clinical 
centres for the productionat.'radon or radium emana tion, a heavy gas of 
short-lived radioactivity, which is used for hospital treatment. Radium 
may be used in place of X-rays in engineering, to detect flaws in heavy 
castings etc ., but its use in this field is as yet of minor importance. 
Some radium is us ed i n luminous paints for ciock, watch, and compass dials, 
instrument boards, gun-sights , e tc. Because of its high cost, much of the 
radium used in hospitals, r esearch, and for other purposes , is hired or 
loaned from the producers or from enterprises engaged in such business . 
The current r a t e for such l eased radium is s tat ed to be about 40 cents a 
milligram a month. 

Intensive r esearch on applications of radioactivit y in the fields 
of biology , r a diology , chemistry, geology , and industrial physics, has 
followed th e discovery a few years ago of the possibility of creat ing 
" artificial" r adioactive substance by means of the cyclotron and other 
devices. The products made by such means, have proved of gr ea t value for 
r e s earch purposes , part i cularly as "tra cers" in a vari e ty of fields, but 
t hey are mostly evanescent, with a very short life , and they hav e notas 
ye t supers e ded na tural r ad ium for therapeutic and other uses to any 
appreciable ext ent . Marked h ea dwa y has been made , however, in X-ray cancer 
ther apy, with the r esult thet r 2dium hos been displac ed to some extent, but 
it i s still r egarded as be ing indis pensabl e in certain t ypes of trea tment. 
This applies al so to industrial r a diography , whcre radium and X-rays each 
have advant ages in particu~r fields of use . 

Of espec i a l scientific int er est was the discove ry in 1939 tha t 
.1 the uranium a tom could be spli t by n eutrrrn bombardment, which resul t ed in 

"nuclear fissi on" and the production of radioactive isotopes of a long 
s eri es of unexpect ed ligh t er-we i ght e l ements. The phenomenon is a ccomp a:nirl 
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, by the liberation of a tremendous amount of atomic energy, suggesting the 
possibility of employing uranium as a source of power. Although widespread 
publicity has been given to the discovery, any practical utilization of the 
reaction remains to be demonstrated. 

Uranium, the heaviest known element, is used chiefly in the form 
of various salts, mainly the oxide, and sodium uranate, which are employed 
as colouring agents in the ceramic industry. These compounds impart a 
greenish-yellow colour to glass, and give rich reddish-orange shades in 
pott ery glazes. Uranium glasses, like many uranium salts, are strongly 
fluorescent and it is possible that the latter may find use in fluorescent 
paints and lighting applicances. Certain of the salts have a limited use 
in the analytical laboratory, in photography and medicine, and in textile 
dyeing. A new use for the oxide is in the starting resistors of motors. 
The metal, as ferrouranium, imparts desirabl e properties to steel and other 
ferro-alloys, but the limited supply, the high cost, and the difficulty in 
preparing it in the pure form have tended to retard its use for this 
purpose. 

Chemically pure uranium is difficult to prepare, but recently 
metal of 98 percent purity has been made in t he form of powder by the 
hydride process. Production of a binary alloy of uranium and nickel, with 
66 percent of uranium, has been reported as being highly resistant to 
corrosion, and is attacked with difficulty even by aqua regia: it has a 
low melting point and mixes rapidly in molten steel, nickel or copper. 
Another alloy of uranium and copper, with up to 20 percent uranium, is 
reported as being resistant to corrosion and of high conductivity. 

Before Canada had become an important producer of the substance, 
radium soldat about $60 per milligram in lots of one gram and upwards, 
but by 1938 the price had dropped to between $20 and $25. There is no 
open market for radium and sales are usually based on individual tender 
and contract. An agre ement was reached between Eldorado Gold Mines, 
Limited and the Belgian oompanies in 1939 whereby they were to share world 
sales on a basis of 40 perc ent by the former and 60 percent by the latter, 
the agreement to run for five years. The price was not divulged, but in 
1940 sales were being made in the Unit ed States at about $30 a milligram 
for orders from one to 99 milligrams; $27.50 for orders of 100 to 999 
milligrams; and $25 for one gram lots or over. The price of sodium uranate 
in 1940 averaged about $1.65 a pound; of the black oxide $2.55 a pound; and 
of uranium nitrate $2.36 a pound. All of the above quotations were in u.s. 
dollars. Radium for Canndian sale was quoted in 1940 at 033 a milligram. 

World demand prior to the war for rRdium and uranium salts had 
shown a steady increase, radium comrnitments having been materially raised 
by large-scale programs for hospital use undertaken by both the British and 
American Governments. Radium imports into the United State s reached a new 
high of 78 grams in 1939, this being doubl e the figure for 1938. 

IS ;.:,UED BY THE BUREAU OF MI NE/::.> , 
DEPARTMENT OF MINES AND RESOURCES, 
OTTAWA, MARCH, 1941. 



SELENIUM IN 1940 

Seleniurn , although fairly widely distributed , is not 

abundant i n nature . It occurs in association with sulphur, and 

frequently accompanies the sulphides of heavy metals in the form 

of s elenides. In no case does it occur i n quantities large enough 

to be mined for itself alone . 

Commercial selenium is recovered in association with 

telluriurn from the slime or residue produced in the refining of 

copper. In Canada it i s recov ered during the refining of blister 

coppe r produced in Manitoba, Ontario , and Quebec , and was first 

produced in the Dominion in 1931 in Ontario Refining Companyts 

copper r ef i nery a t Copper Cliff , Ontario . The only other producer 

in Canada is Canadian Copper Refiners, Limi ted, with refinery at 

Montreal East, Quebe c, where production was comme nced in November, 

1934. Considerable quantities are now being produced annually 

by both companies . The Copper Cliff product is derived fro m the 

tr eatment of the copper-nickel ore of the Sudbury district, and 

tha t at Hontreal East is obtained from the treatment of the gold­

copper ore of Nor anda , Quebec , and the gold -copper-zinc ore of the 

Flin Flon mines si tuated on the boundary line between Manitoba 

and Saskatchewan . 

Canadian production and trade fi gures a re not avai lable 

for publication owing to the war. 

World production of selenium i s beli eved to approximate 

300 to 500 s hort tons a year , the United States and Canada being 

t he princi pal sources of supply. Small quantities are produced by 

several countries including Russia , Japan , Rhod es ia, and ~exico. 

It is reported that selenium is now be i ng recovered from the copper­

gold -arsenical ores of the Boliden mi ne , Sweden. 
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Selenium is at present used chiefly in the glass and 

pbttery industri e s, both as a colouring agent - as in ruby glass 

and to neutraliz e th e effect of objectionable oxides. To a minor 

extertt it is used irt the photo-electric cell, or electric eye, 

which is finding many industrial applications 1 ruid in alloying 

stainless steel f or screw and bolt stock, where it develops improved 

cutting and threading qualities. It has a large potential market 

in certain rubb er compounding industries and is no w being used. for 

the vulcanizing and. fireproofing of swi tchboard. cab les and to 

increase the resistance of rubb er to abrasion, these applications 

being still subjects of research. Selenium is used. in the manu­

fa cture of certain kind s of paintand of certain d.yes . As selenium 

oxychloride , it is a powerful solvent of many substances. The 

use of the metal in the production of improved cutting-tool steels 

and in the vulcanizing of rubb er appe ar s to offer the best 

opportuniti e s for t he exp ansion of t he market. Rapid. pro gress 

is also being mad.e in the produc tion of h i gh -quality, s elenium 

rectifiers. 

Selenium is marketed as a black to steel-grey amorphous 

powder, but cakes and sticks are al so obtainab l e . Among the 

othe r products marketed. are fe rro-s elenium , sod.ium selenite, 

seleni ous acid, and selenium d.iox i de . 

A nominal price for selenium, bla ck powdered, 99.5 per 

cent pure, of ~2 per pound at New York pr evailed. for a few years 

prior to Au gust , 19 38 , when the pr ice d.ropped. to ~1 . 75, at wh ich 

l eve l it remained to the end of 1940. 

ISSUED BY TH:I; BUREAU OF MINES , 
DEPARTM-SNT OF MINES AND RESOURCES , 
OTTAWA, MARCH , 1940. 



SILVER IN 1940 

The si1ver prociuction of Canada is obtained mainly as a by­
product from :the treatment of base metal ores. Important contributions 
are a. l so made from the silver ores of Ontario and British Columbia, 
from the gold-qua rtz ores, and to a small extent from gold aliuvia1 
deposi ts. 

The rapid expan~ion of mining in western Quebec ~uring the 
last few years, has res,u:}.ted in a noti ceable increase in the production 
of silver fro$ the copper-gold ores of Noranda, the copper-zinc ores of 
Wa i te-Amulet, the copp er-pyri t es_~o res of Aldermac and Eustis, and the 
numerous go ld-quartz mines of western Quebec. Contributions have also 
corne in past years from the l ead-zinc mines of Porineuf county. 

~ + 
In Ontario, for several years the silver-cobalt mines of 

Cobalt and adjoining areas ha ve shown a gradual falling-off in produc­
tion, accentuated by the l ow price of silver. The demand for cobalt, 
howe ver, is helping to keep numerous small concerns in opera tion in 
these a r eas. The increased production from Sudbury nickel~copper mires 
in the l as t few years has partly made up for the decline from the Cobalt 
a~ea. Important contributions are also made from the go ld-quartz mines 
of Porcupine, Kirkland Lake , and other areas in Ontario.~ 

-~ 
In Manitoba, the produc tion i s from the copper-zinc or es of 

Flin Fl on and Sherritt-Gordon ·and to a 1ess degree from the San Antonia, 
Gunnar Gold, God's Lake and other go ld-quartz mines of the province. 

In Sa~katchewan, the output is credited to that part of the 
Flin Flon or ebody tha t overlaps the provincial boundary of Manitoba 
and to the go ld-quartz ores of the "Box" property ~t Goidfields. 

In British Columbia, the Sullivan silver-lead-zinc mine is 
by f ar the large st_,,silver producer of t he whole Dominion. Import an t 
con tri butions are also made by Silbak-Premi e+, Br.;üorne, Pionee r and 
several other gold-quartz mines, by the silver mines of Beaverdell 
camp, and by various r elatively small silver-lead-zinc mines~ 

In th e Yukon, production is mainly from the silver-lead ores 
of t he Mayo district. 

,,.. 
In the Northwest Territori es , pro~uction is obtained from 

t he silver-r adium ores of Eldorad 1 mine in the vicirrity of Echo Bay, 
Great Bear Lake district, and from the gold-quartz ore of the "Con" and 
the Negu s properties a t Yollowknife Ri ver. 

Plants for the production of the fine silver are operated by: 
th e Royal Canadian Mint, a t Ottawa ; the Hollinger mine, at Timmins, 
Ontari o ; the Ontari o Refining Company , a t Copper Cliff, Ontario; the 
Deloro Smelt ing and Refining Company a t De l oro, Ontario; the Canadian 
Copp er Refiners, at Montreal East, Quebec; and the Consolidated 1:ining 
and Smelting Company , at Trail, British Columbia. A new electrolytic 
silver r ef i nery was completed at Trail in 193J t o repl ace the old plant. 

The Canadian producti on of silver in 1940 was 23,815,715 fine 
ounc es , valued a t $9,109,273, compar ed with 23,163,629 fine ounces, 
valued a t $9,378,490 i n 1939 . 

The expo rts i n 1940 we r e : 5,633,106 fi ne ounces of silver 
in ore and concentrate valued a t $2,052,298, and 13, 612,952 fine ounces 
of silvor bullion valued at $5 , 113,2060 I n additi on .rm.nufa ctures of 
silver valued a t $8 ,121 wer e expo rt ed. · 
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The imports in 1940 includod unmanufactureè bullion to tho 
value of ~519,247 and manufactures of silver to the va lue of $332,047. 

The worid ~roduction of silver in 1940, a s e stima t ed by 
Messrs. Randy and Harman, was 278,000,000 fine ounces, compared with 
264,200,000 fine ounces in 1939. îhe production in 1940 sets a new 
high. 

The world c onsumpti on of silver in 1939 (1940 fi gures not 
yet avai l ab l o ) is estimated by Handy and Harmari a t 441,300,000 ounces 
compared with 510,300,000 ounce s in 1938. Of the t o t a l c onsumption 
of 441, 300 ,0 00 ounc es in 1939, 341,400,000 ounc es wa s purchased ~y 
the United St a t es Government, 26,000,000 r epresents Indian c onsumption, 
8, 900,0 00 we s used f or co inage , and b5,000 1 000 was c onsumed in the arts 
and i ndustri es. 

The United St a tes Congress passe d the Act of July 6, 1939j 
which increased the domestic subsidy frotn 64.65 cents t o 71.11 cents 
an ounçe and made it permanentL Tho silver provisions of this a ct 
l a~ve th~ Administration no discreti onary power over domestic silver, 
but op~ned the U~S~ mints perm1;1nently to all newly mined silver of 
doméstic otigin, (Eng. Min! Jni~, Feb ~ 194b) .. 

' 
The rati o of si l ver to g old and silver in the monetary stock 

of the United States is set down in the Silver Purchase Act of 1934 at 
25 percent. Treasury acquisition of silver has resulted in an inctease 
of the ra t i o from 10.3 perc ent in June, 1934, to 1 8 .7 percent at the 
end of 1938, the ratio declining from 1 8 per c ent in 1939 to 1.5½ per 
cent in 194C. The Monthly Bulletin of the u.s. Tr easury Department 
reports that fr om January, 1934, when the silver purchase programme 
began, to Decemher 31, 1939, the American Treasury bought 314 million 
ounc es of dome s tic s ilver. The purchase of domestic silver (U.S.) 
for t he calendar year 1940 totalled 67 milli on ounces. The estimated 
holding by the United States Treasury, to the end of 1940, arnounts to 
3,135 million ounces. ..,. 

Under t he American Silver Producers Research Project inves: 
tigati ons are being carri ed on to find new uses for silver. The con­
sumption of silver in the arts and i ndustri es of the Uniteèt States 
and Canada showed an incr ease of more than 20 percent over 1939, a new 
high r ecord. 

The average price of s ilver i n 1940 was 38.249 cents per fine 
ounc e compared with 40 .563 cents i n 1939. (New York prices transposed 
t o Canadian funds.) 

I SSUED BY fJ.'HE BUREAU OF MI NES , 
DEPAR:fül.i!;NT O.? MI NES AND RESOURCE S, 
OTTA WA , MARCH, 1941. 



TELLURI UM IN_ l940 

Tellurium occurs native and as an essential constituent . of 
several minerals , none of wh ich has be en found in commercial quantitites. 
Tellu rium-bearing mine rals also occur in minute quantities in association 
with other metallic ores, and the element may be recov ered from residues 
in th e r efining of copper or le ad , and also when sulphuric acid is manu­
factured f rom certain forms of pyr ites . The pot ential recovery .and 
production of tellurium are gr eat , but the demand r emains small so th a t 
the quantity of refined me tal produced is small. Ores containing 
tellurium occur in British Columbia , Sa ska tchewan, Manito ba , Ont ario , and 
Q,uebe c. 

Two electrolytic copper r efineries are ope r ating in Canada , both 
having plants for the recovery of tellurium f rom their r ef inery sludges , 
and for the production o f th e re f ined metal . One of them , Ont a rio 
Refining Company a t Cc,ppe r Cliff, Ont ario , started production in 1934 , and 
th e other, Canadian Copper Refiners, Limited , at Montreal East, Q,uebec , 
commenced production in 1935. The forme r plant treats the slime fr om the 
refining of the blister copper produced by I nternational Nickel Company 
at Copp er Cliff; and the l atter, the slime from the refining of the ano de 
copper of Noranda Mines, Limited, at Noranda, Q,uebec, and the blister 
copper of Hudson Bay Mining and Smelting Company, whose smelter is at the 
Fl j_n Fl on mine on the boundary l i ne be twe en Manitoba and Saskatchewan. 
Ther e has bee n no recovery as yet in Canada from the sludge of sulphuric 
ac id chambe r s . 

Canadian pr oduction and tr ade fig ur es are not available for 
public a ti on owing to th e war. 

The wo rld production i s es timated a t 40 to 70 short tons a year 
and Canada and t he Unit ed States ap iJea r to be the main sources of suppl y . 

Met allic t ellurj_ um , until quit c r ecently, wa s of little 
indus t ri al importance . Formerly it was us ed to a small ex t ent in some 
r adio work and it was used al so i n th e pho tographie ar ts and for blacken­
ing art-silver ware . Small Quantiti e s are us ed as a colouring agent in the 
c e ramic industry. More r ecently industrial r esearch ha s shown that when 
alloye d with lead, th e t ens i l e streng t h and t oughne s s of th e l ead is 
increase d greatly . The us e of small quantiti es of tellurium as a substi­
tut e for tin i n th e l e ad us e d for sheathing e l ec tric wire cabl es is 
r eport ed to improve the r esis tanc e of the cables to heat and corrosion. 
It has also been used for i mp roving th e machining qualities of c ertain 
ste els. Ver y fin el y powd er ed t ellurium may be used as rubber-compounding 
mat e ri al. Itspresenc e is s t at ed to s hort ert t he time of curing, and to 
g r ea tl y improve th e r es isting qualities of t he product . Tellurium is also 
us e d in t he ste el industry, but so far mainly j_n an exp erimental way. 

A nominal pric e for t ellurium of $1.75 per pound at New York 
prevaile d t hroughou t 1940 . 

I SSUED BY THE BUREAU OF IGNES 1 
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TITANIUM IN 1?40 

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

Ilmenite or titanic iron (FeTi0 3) in commercial quantities 
and carryin~ from 18 to 25 percent of ti~anium is found at Sto Urbain 
in Charlevoix county, and at Ivry irt Terrebonne , c9unty, Quebec~ Rutile 
(Ti0 2), which usua lly contains 54 to 59 percent titahium, is found 
mixed with the ilmenite in parts of one bf the St. Urbain occurrences 
and in sufficient quantities to make it of possible importance for 
the rutile alone, this beihg the only known workable aeposit of rutile 
in Canada . Titaniferous magnetite deposits (magnetite carrying 3 to 
15 percent titanium)occur on the ~aguenay river, near Lake St. John, 
and at Bay of Seven Islands, both in Quebec, and on the shores of 
Seine Ray and Bad Vermillion Lake in western Ontario. 

A few thousand tons of ilmenite i$ shipped annually from 
the St. Urbain deposits, part of it to Niagara Falls, New York, pre­
sumably 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. 

In 1937, Canadian Titanium Pigments, Limited, was formed te 
manufacture titanium oxide in Canada. Although the Canadian market 
for titanium pigments is not believed to be large enough to justify 
the i mrnediate establishment of a plant in Canada, preliminary prepara­
tions are being made, looking to the future possibility of such a 
market. 

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

The wo rld production of titanium ore is estimated a t about 
260,000 tons of ilmenit e , which would yield 115,000 tons of titanium 
p igment, and 3,000 tons of rutile. I ndia is the principal producer 
of ilmenit e , the other producers being Norway, Malaya, Portugal, and 
Canada. Brazil is the principal producer of rutile, and Norway is 
second in importance. 

The use of titanium pigments developed slowly during 1940, 
but an acceleration in the replacement of lithopone occurred during 
the year due to the greatly incr ease d selling prices of the latter 
product. It is expected that t his trend will continue and become even 
more noticeable, as the larg e quantity of lithopone imported during 
1940 is believed to have resulted in an accumulation of a considerable 
reserve supply. 

Commercial uses for titanium in recent years have continued 
to increase inde_pendently of the trend of g ener1;1l business" Ilmenite 
continues to be used chiefly in the manufacture of white pigment, and 
it is used to a smaller extent for making ferro-alloys~ I~ metallurgy, 
titanium is no t only an effective dioxidizer and clean:;iing agent, but 
also an alloying element. By addition of titanium, chrome~nickel 
steels are made more re s istant to corrosion and chrome-moly1)denum 
st eels become easie~ to weld. In a luminium and sundry non-ferrous al~ 
titanium refines the grain and otherwise contributes to better structure. 
A variety of carbon-tita~ium a lloys a r e now available~ 

A new tungs t en-titanium ca rbide, known a s "Kennametal" is an 
ultra-hard carbide used in cutting tools and various wearing surfaces. 



2 

Titanium trea ted rails are said to bo superior to those treated with 
silicon. In other industri es tita]Jlium compounds have many different 
uses . Rutile is used chiefly i n welding-rod coatings and in the 
c0ramic i ndus try. 

The New York quot a tions for ilmenite 50 to 60 percent 
Ti02~ f.o.b. Atlantic s eabo a rd were $16 to $18 from March to August, 
and ~18 to $ 20 from Septemb er to Dec ember. The price for rutile 94 
percent TiO was 10 cen ts per pound of conc entrate . The price of 
f errocarbontftanium f.o.b. plant remained at $ 142.5 0 per ton in 1940. 

ISdUED BY THi BURbAU OF MI NES , 
DEPARTlŒNT O? Iif.INES AND RESOUR CES, 
OTTAWA , IVlb.R CH, 1941. 



TUNGSTEN IN 1940 

ïvolfra'!l.ite, (Fei1n) Wo4 , is the principal ore of tungsten, 
the next in import s nce being acheelite (CaWO~) a calcium tungstate. 
The former is a dark brown to black heavy m1teral, which c•ntains 
?6.4 percent wo 3 (tungstic •xide) when pure . It is not common in 
Canada. Scheelite, the usual ore of tungsten found in Canada, is a 
heavy, usually buff, but sometimes white mineral with a dull lustre, 
which contains 80.6 per ~03 when pure. It is commonly associated 
with quartz and frequently occurs in gold-bearing veins. It can be 
detected readily by its brilliant pale bluish fluorescence under 
ultra-violet light and purple fil~er. 

Canadien production of tungsten is small and 1,n 1940 was 
confined to two properties in Neva Scotia, one in Ontario, and one 
in British Columbia. The total output was shipped as concentrate 
to .Atlas Steel Company, Vlelland, On tarie. 

In Nova Scotia, the production ca me fro m the Indian Path 
mine near Lunenburg and from the Goff property near Enfield, Halifax 
county . The former mine was first worked in 1926 and was drilled 
and bulk sampled in the spring of 1940 by Siscoe Gold Mines, Limited, 
and was later developed by N.M. Go cdwin for Scheelite Prospectors, 
Limited. A 25-ton sample was sent to the Bureau of Mines at Ottawa 
for testing and about 350 tons, mainly from the stopes on the 65-foot 
level, was crushed, screened, and sluiced. The rough concentrate 
thus obtained wes sent to the Nova Scotie Technicel Collage, Halifax, 
to bring it up to com..mercial grade. This result ed in a shipment of 
concentrate with a wo3 content of 71.4 percent. Operations ceased 
in September, but the property has since b e en re-opened by one of 
the large mining companies. The G~ff property was surveyed in de~ail 
by the Nova Scotie Government in 1939 and was later worked by W.M. 
Goedwin for Kirkpatrick TungsteJ1 Syndicate. Several tons of high 
grade picked ore TIBS concentrated by crushing and sluicing and a 
concentrate containing 71.2 percent W03 was shipped. The option on 
the property was dropped, ho wever, gnd it reverted to R.E. Kirkpatriok 
of Debert, Nov9 Scotia. 

Elsewhere in Nova Scotie, activities ~ere co nfined to 
prospecting and development ~ ork ond oth er th an a few bulk semples 
for testing;no shipments Bere made. A 300-pound sample ossaying 4.6 
percent W03 was sent from the Loke Charlotte gold property of 
Guysborough Mines, Limited, to the Bur eau of 11ines ot Ottawa f •r 
concentra tion tests. The compeny, a subsidie ry of Ventures, Limited, 
is ot present prospecting ~nd diAmond drilling the deposit. Lake 
Thomas Syndicate prospected a deposit northe a st of H9lifax Bnd o.lso 
did some development ~ork on the Hylsnd prope rty f ~rther east, both 
properties being on the Waverly anticline. 

Burnt Hill Brook property in York county, New Brunswick, 
is one of the few known deposits of wolfremite in Cônada . It we s 
opere ted by Ace di 3 Tungsten Mines, Limited, during the l Rst wa r a nd 
in 1918 thirteen tons of conc entra te w~r s shipped from the property, 
It r e moined idle until the r: utumn of 1939, when it was m2pped and 
surveyed by the Ne w Brunswick Depertment of Mines. Â 1--:,.rge mining 
corpore tion pl~nned to s empl e qnd drill the deposit in the spring 
of 1941. 

In Ont ~rio, the production corne from the Hollinger mine 
of Holling e r Gonsolifü1ted Gold Mines, Limi ted, Timmins, which hqnd­
picks und stock piles the tungsten ore . From a small triol shipment 
conta ining 33 percent ij03 sent by the comp~ny to · Ott ~wP , R concen­
trs te with a W03 content of 75 percent wa s produced and shipped. 
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Scheelite s lso eccurs in nssociAtion ~ith the gold at the properties 
of Preston East Dome Mines, Limited, South Porcupine; Leitch Gold 
Mines, Limited, in the Thunder Bay District; Matallhewan Consolidated 
Min es (Ventures, Limited) in the Temiskaming District; and McKenzie 
Red La ke Gold Mines, Limited, about 100 mi les north of Kenora; and 
in each case the ore containing the tungsten is hand-sorted and 
stock-piled. A 100-pound sample assaying 2.5 percent W0 3 was sent 
to Ottawa fr om the McKenzie Red La ke property for testing. -The 
grade of the scheelite in41■■■■■ithe Matachewan Consolidated 
property may be · too erratic and the quantity available too small to 
be worth recovering . 

In British Columbia, the production came from a group of 
claims 15 miles northeast of Mint o City in the Bridge River area, on 
which scheelite wa s discovered by Ed Phillips, the owner, in 1939. 
Shipments of picked ore from the property that were sent to Ottawa 
assayed from 42 to 59 oer cent WO~ and from them a concentrate with 
a wo 3 content of 72.4 percent was produced and shipped. The scheelite 
is wh ite instead of the usual buff colour and occurs in gash veins in 
dolomitized se~pentine, varying in width from threads to 18 inches. 
At the e nd. of the year the property was being investigated by a 
western mining corporation. Elsewhere in the province, aotivity was 
reported from nine properties. Columbia Tungstens on Hardscrabble 
Creek near Wells in Cariboc District has the only tungsten mill in 
Canada. Ne ore was milled, however, in 1940 s nd eperations were 
largely confined to development work on the 350-foet level. In 1939 
the company shipped a few tons of high grade scheelite concentrate. 
It is continuing the search for ore at depth. • 

A small undergr ound mill erected in 1938 by Regal Silve~ 
11ines, Limited north of Albert Canyon in the Revelst~ke Mining 
Division for the tr ea tment of silver, lead, and zinc ores, was later 
enlarged and remodelled to treat both scheelite and tin ore (Stannite). 
The scheelite ore is ve ry complex in nature, however, and although 
an appreciable tonna ge of it is believed to occur scattered t h rough 
the wo rldngs opened up on e ight levels, the pr oblem of its commer cial 
recovery is notas yet satisfactorily solved. Early in 1941, the 
company was r eorgnn ized a nd is no w knovm es Consolidated Tungsten Tin 
Mines, Limited, the head office being at Victoria. The property is 
being re-sampled by a larg e Canadian mining enterprise 

Prospecting was continued by A.W. Davis of Nelson on the 
Red Rose property on Rocher de Boule mountain, about 15 miles west 
of Hazelton, the ewner of the property being Mrs. B.S. Sargent of 
New Hazelton. On it is an outcrop of quartz-scheelite containing a 
fairly high perc enta ge of wo3 which has been opened up by pits and 
trenches for a distance of about 500 feet. Consolidated Mining and 
Smelting Company, which had an option on th e property, did some 
diamond drilling on the outcrfrop during the surnmer of 1940, but did 
not exercise its option. Its high elevation makes transportation 
difficult, and the development of the property is accordingly handi­
capped , but in the belief that a small production could be maintained, 
prospecting is being continued. 

Showings of scheelite were discovered by E. Tayler and 
A. Paxton in 1940 on t wo claims in the Snowshce Plateau about 30 
miles south of Wells in the Caribo t area. In the Taylor claim, the 
scheelite ~cours in blobs of SII18 11 c rystals in a four-inch quartz 
vein which was trac c d f e r 25 fe et. A few hundred pounds of ore 
obtained from a small shaft in the vein was sent to Columbia 
Tungsten Company's mill a t Wells for treatment. Following the 
discovery of scheelite in the gold quartz veins of the Euphrates 
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mine south of Nels en, Gold-Silver Tungsten Mining and Milling Company 
of Spokane, vVashingt on, s t 3 r t e~- the erec ti on of a mill on the property 
late in 1940 and the production. of scheelite as a by-product is likely 
to be gin in 1941. Many cf the tungsten depos:its in British Columbia 
were investi ga ted by H.M . .A , Rice of the Department of Mines and 
Resources, Ottawa, during 1940, and recently the Department of Mines, 
Victoria, published a report by J.S. Stevenson t ·h e. t covers ab out 35 
tungsten properties in the province. 

All the developments of interest, however, were not confined 
tn the three orovinces th •é, t contributed to the out put in 1940. Much 
interest has been aroused in recent discoveries of scheelite in qua rtz­
dicrite stringers near Gilmour Lake, about 50 miles east of Yellowknife 
settlement in the Northwest Territories. A total of l? scheelite­
bearing veins have so far been discovered in the area and othe r veins 
have been discovered about 8 miles southwest of Gilmour Lake and 

· occurrences of the mineral in the r egion are believed to be widespread. 
A.Mitchell of the A. and M. Syndicate, and others have been actively 
engaged in the prospecting of the finds and the area is being investi­
gated by A.W. Jolliffe, a Dominion Government geologist. A 200-pound 
sample s ent to Ottawa early in 1941 assayed 8.9 percent WO~. Tungsten 
in the form of ferberite, an iron tungstate similar in appegrance t~ 
wolframite, occurs in the geld- copper deposit of Slave Lake Gold Mines 
on Outpost Island in Great 3lave Lake. The ore of the deposit is very 
complex, containing gold, copper, molybdenum, tungsten, and tin in 
sh ear zones. The vein system has b een opened up on f ive levels to a 
depth of 450 feet a nd channel semples taken on di;ferent levels are 
reported to average from 0.5 to 1 percent wo 3 and 0.2 percent tin 
in the form ff cassiterite. A 100-p ound semple s en t to Ottawa for 
testing in July, 1940, assayed 2 percent wo 3 and 2 ounces of gold 
per ton. Several other minerals were also present, In the preliminary 
tests, a good recovery was made of the g~ld and copper, but only about 
50 percent of the tungsten W8S recovered in the concentrate, which 
assayed 52 per cent Vl03. The company recently erected a small concen­
trator. 

In ~uebec, Manley Gold Mines prospected some scheelite­
bearing qua rtz veins in La Reine township near the Ontario boundary. 
Lamaque Min lng Coflpany has found small quantities of scheelite in its 
gold ore deposits at Val d'Or in the Abitibi district. Tungsten 
occurs also in the ores of the Sullivan and Sigma mines in the same 
area. In Dalquier township north of Amos, Nortrac Mining Company 
found scheelite while engaged in the exploration of gold-bearing 
deposits. The property was recently taken over by Kayrand Mining 
and Develop~ent Co~pany of Montreal and prospecting is now under 
way . 

E•t h -schc :. li t e:· nd ;:, olfrenii te coe ur in some of the placer 
gold gravels în the Yukon, particularly in Canad i an creek about 50 
miles south~est of Fort Selkirk, olso at Dublin gulch and at Johnson 
oreek in the Mayo district. The tungsten ore recovered from gold 
sluicing operations is b e ing set aside for future shipment. The 
occurrences we r e recently inves tigated by Dr. H.S. Bostock of the 
Depa rtmen t 0f Mines and Resources, Ottawa. 

Canadian production and trad e figures are not available for 
pub lica tion owing to the war. 

Norld production of tungsten ore and conoentrate in 1939 
on~ basis of 60 percent wo 3 , wa s about 34,000 tons (1940 not yet 
sva 1lab le), the principal producing countries being Burma, China, 
United Stgtes, Bolivin, Portugnl , Ko rea , and Japsnese oontrolled areas 
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in South Chine. 

Chine h8d domina t ed the tungsten industry for m,re th0n 
20 ye ~rs prior to 1939, but the Sino~J~penese conflict he s very 
seriously interrupted the fltw of ~re , Exports of wolframite from 
China amounted to about 11,000 metric tons in 1939 and tb 18,000 tons 
in 1937. As a result of Japanese control, the centres of transpor­
tation have shifted from Shanghai and Canton to Hong Kong. The 
Chungshan and other south Chi~a de~osits are in the· control of Japan~ 
but the more important tungsten areas of northern Kwangtung and 
Kwangsi are still under Chinese control. Sales rights of Chinese 
wolframite were granted to Pekin Syndicate, Limited, a British enter­
prise by the Cninese government ih 1939. Uncertainty and disruption 
of trade oaused such a seriôus check on exnorts that only 827 tons 
were shipped from Hong Ko~g in the first nine months of 1940, as against 
a total of ?,?41 tons from that port in 19~91 

Burma 1 the largest world producer of tungsten ore, is the 
principal British s ource of supply. The Ministry of Supply, London, 
is taking all the tungsten ore that can be produced and ha s fixed a 
price of 55 shillings a long unit at Rangoon. Exports from Burma in 
1940 were 12,000 long tons of w,lframite and mixed tin-wolframite 
concentrates, nearly all of whioh went to England. Portugal is the 
leading Eur~pean producer of tungsten and operations are financed by 
British capital, The principal mines are in the district of Castello 
Bianc~. Tungsten exports from Portugal. whioh are now under licence, 
ore inoreasing ennually and in 1939 omounted to 3,100 metric tons, 
B111livia was the principal South American producer during the last war, 
After which the production beoame negligible, but the mineral is again 
b e ing produced in appreciable quantities, the output of W\lframite 
being estimeted at about 4~000 tons in 1940. Exports of wolframite 
from Bolivie amounted to 2,400 metric tons in 1939, When transportation 
diffioulties ere overcome, shipments from the t country are likely to 
show a considerable increase. Argentine is also an important producer, 
the output in 1940 being 1415 long tons, 80 percent of which went te 
the United States e.nd the remeinder to JAp8n. Tungsten production 
from Australasie is becoming of import ~no e , the output in 1939 being 
1,200 tons, 0bout 80 per cent of which vrn s wolfrnmi te fl nd the rem~ in der 
sche el i te. 

In Cuba, the Pan-Ame rican Tungst e n Corporotion (Pon-Americe n 
Steel and .Alloy Compnny of Montre0l) expects to stArt th e production 
of wolframite e~rly in 1941 from a l 3rge deposit nc~r Siguanea bay on 
the west coast of the Isle of Fines, ~here r pl ant wa s r ecently com­
pleted. About t wo t ons of concentrnte with e wo~ content of 72 ner cent 
wo s shipped to th e United St~tes l Rte in 1940 fo~ 0nolysis and t~ial. 

The United Ste tes imported 9,915 tons of tungsten ore in 
1940, close to hr, lf of it from Chine. The shipments were m<:1de through 
Indo-ChinB until this route wo s out off by J ~p~n pft e r which, and 
following the opening of the Burm~. ro r d, the y \·~ere m-~de vî ..., Rangoon. 
Môs t of the remt1 ining imports C' :me from South Ame ri cc . The United 
States produced 5,319 short tons of 60 percent W03 as compared with 
4,28? tons in 1939. Its estimated consumption in 1 940 was about 
12,000 tons of average grade concentrate, or the equ ivalent of 6,000 
tons of tungsten me tal, which is more than double the pe a cetime re­
quirements. slthough the United ûtates is third in th e production of 
tungsten ore, its output is less than helf of its present oonsumption. 
Arrangements have accordingly been made under the 3trategic Minerals 
Act for Government stock piling of foreign and d omestic ores. A l arge 
loa.n was made to the Ohinese Government la te in 1940 which i s to be 
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repaid partly by tungsten deliveries throughout the next five years. 

The United States Bureau of Mines and the Geologicnl 
Survey are enoouraging production by the carrying out of develepment 
work a nd diamond drilling on properties of merit a nd by se0rching for 
new deposits. Jonsideroble success has been achieved a lready, of 
pa rticula r int erest being the discovery by Government engineers of a 
high grade tungsten deposit in Volley county, Idaho. Detailed 
reports were issued recently by the Geologicnl Survey on the tungsten 
deposits in Kern, Inys, a nd Mono counties, Colifornia; in Boulder 
county, Colorad•; e nd on other deposits. Sever a l promising develop­
ments nea r Bishop, Inyo county, Ca lifornia, are also likely to alle­
vi ~te present conditions. Unit ed States V8nAdium Corpor~tion is 
building o 1,000 ton a dey mill at Fine Creek, Califo~niA, Pnd NevRda­
Ma ssachusett Jomp?ny, which operates a t Mill City, Nevada, hopes to 
produce 150 tons of conce ntra te a month by the summer of 1941. The 
St ote of Neveda hos been the leoding Americon producer of tungsten 
for several yenrs. 

Clos e to 95 percent of the world output of tungsten is 
used in the steel industry, mainly for the production of high speed 
steels for cutting tools in which the tungsten content is from 15 
to 20 percent, ? nd pa rtly for use in different alloy steels in com­
binntion with other olloying metals. Sorne of these la t ter steels are 
b e ing used to 8n increosinf extent in the m8king of armour plates, 
armour piercing projectiles, and other military equipment. Stellite, 
the best known non-ferrous a lloy, contains from 4 to 15 percent of 
tungsten a nd highcr percentages of chromium ond cobBlt. The use of 
tungsten ca rbide as a super hord cutting tool is a n outstanding 
development, e more rec ent development b e ing the pl 0oing on the 
mcrket of a compound wi th ti t anium, known a s "Kinnmet a l" (W2Ti2C4) , 
which is said to be ha rder tha n the hnrdest known tool steel. Pure 
tungsten is used in lamp filaments (about 1.5 percent of tota l 
tungsten consumption), in r a dio tubes, contnct points, etc . Small 
2mounts of tungsten in th e form of sodium tungstate a nd tungstic 
oxide a re used in the preparation of chemic els a nd as salts in the 
pigment e nd t anning industries. 

0wing to its abundonce in the t country, molybdenum is 
partly repl 8cing tungsten in high-speed steels in the United States. 
In some instences the combined molybdenum-tungsten steel is better 
than the stra ight tungsten product. 

Under authority of the Unit ed States Stretegic Miner8ls 
Act of June, 1939, for the acquiring of a n emergency stock pile, 
specifications for tungsten ore were drawn upas follows: W03, a 
minimum content of 60 percent, the mP-ximo of the follc wing harmful 
impuriti es being: copper and antimony each 0.05 percent; arsenic 
and sulphur each 0.05 percent; bismuth, 0.12 percent; tin, 1.0 per 
cent; melybdenum, 0,40 percent; a nd phosphorous, 0.035 percent. 

In Canada, the only market at present is for scheelite and 
the specifications of the single consumer cal l for a minimum of 70 
percent W03, wi th impurity maxima somewhat similar to those for the 
United States. Scheelite is added direct to the steel an~ accordingly, 
it must contain a t least 70 pe r cen t wo 3 . In the case of wolfremite, 
wh ich is converted into ferro-tungsten before being odded , the minimum 
allowance is 60 pet cent. 
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The United St8tes prices of imported 60 percent W03 ore 
8 t the close of 1940 were $24 to $26 per short unit (20 pounds) of 
contoined wo 3 , duty p~id in ccr lots, c.i.f., United States ports. 
Domestic, $23,50, delivered. The duty into the United States is 
$7.93 a short unit of cont 8 ined W03. The United St a tes price of 75 
to 80 percent ferro tungsten is $1.90 to i2.00 per pound of c • nt Pined 
tungsten met~l. The price of tungsten metal of.99 percent purity is 
~2.50 n pound; of 99.5 percent purity, $3.25 e pound; and of 99.9 per 
cent purity, $,6,00 s pound. 

The price in Canad3 of scheelite concentrate containing 
70 percent wo 3 (within speoificstions), is $17 to $17.50 e short unit 
of W03, delivered at Wella nd, Ontario. 

· Owing to their heavy weight, tungsten minerals can be con­
centroted by gravity methods without diffioulty provided the ores are 
relatively free of metallic sulphides; otherwise, combined gr~vity and 
flotation methods must be employed. As the ore, especially scheelite, 
tends to slime, care must be taken in the grinding so e s to avoid 
excess loss in sliming. 

Tungsten is one of the most important of the war metals, 
but its production in Canada is insignific9nt as compared with the 
ste adily increasing amounts requireà in the menufacture of wor pr, ­
ducts in the Dominion. This, together with hazards inve lved in ship­
ments from Asia, the principe.l source of supply, give emphasis to the 
need f • r o greater domestic production. It is probable that mDny gold 
deposits other th~n those mentioned obove contain some scheelite ond 
it is a minerel thRt con be readily detected by means of the ultra­
violet l8mp. If all or most of this ore could be recovered, the total 
tonnage would probr.bly be suffi9ient to ~lleviete the present situation 
m2teri e lly. The Dominion Government h~s alre ~dy purchased some ferro­
tungsten for stock piling 3nd is likely to purchose more □ s none of it 
is being m~de in Canada at present. 

ISSUED BY THE BUREAU OF MINES, 
DEPARTMENT OF MINES AND RESOURCES, 
0 TT A WA , l'f.lA RC H , 1 941 • 



ZINC IN 1940 

Close to 75 percent of the zinc produced in canada cornes 

from Consolidateo. ~-rining and. Smelt ing Company 1 s Sul livan silver -

1e ad. - zinc mihe near Yimberley , British Columbia~ The remainder is 

from Hudson Bay ~~ining and. Smel t ing r; o;-,ypany I s 80pper - zinc d.ep osi ts 

at Flin Flon , which strad.dle the boundary line betweeh l•an i toba and 

Saskatchewan ; the Sherrit t - Cordon copper-zinc mi ne in northern 

J!anit oba ; several small lead - zinc properties in West Vootenay 

district , British Columbia; 8,na. the ~rorr;ietal and 1'Iaite - Amul et copper ­

zinc mines in northwestern que bec . 

In British Columbia , the Sullivan mine and concentrator 

a t 1':imb erley were opera t ed a t capaci ty . The capaci ty of the 

Company 1 s zinc plant at Trail has been increased in recent years and 

in 1940 the plant vvas operating close to capac i ty . Base 1 fetals 

!~ining Corporation 1 s lead-zinc mine and concentrator near F i e ld we re 

re-opened late in 1939 and. production was commenced in JanuB.ry , 1940 . 

The :Sritanni a mine produced. no zinc concentrate during 1940 . 

',festern '°Sxploration 8ompany increased. the capaci ty of i ts 

concentrator at Qilverton , P.C. , to re-treat the old tailings 

accumulated. d.uring previous operations, mainly for the purpose of 

recoverint the z i nc . The Company I s 11ammoth mine was also being 

prepared for prod.ucti on. The Lucky Jim mine , at Zincton , was taken 

over a.urinf the ye2.r by Zinc ton Mines , Limi ted. , a new company owned 

by Sheep Cree1< Gold "~ines , Limi ted. . The mine and. concentrator were 

prepared. for :9roduction early in 1941 . 0perations were resumed at 

the old Cork Province mine ~am~,~~~====e:t~11Qt=· •:i:t1:~=~, in the fall of 1940 , 

The New True :r'issure mine and. concentrator were e.lso in operation . 

Several small leed-zinc properties , mainly in the Ainsworth - Slocan 

district were shiJ9ing crude ore to the Trail smelter . 
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In Man itoba , the rate of output at the Flin Flon mine of 

Hudson Bay J\~ ining and Smel ting Company was appreciably higher than 

in 1939 . The new south main shaft was completed to the 2 , 500 -foot 

level, and ore pockets and an underground crusher were built below 

that level . Alterat ions and additions were made to the concentrato r 

and zinc plant , the improvements to the latter including two new 

roasters , addit ional thickeners and purification eq_uipment , so l ution 

storage tanks , and a fifth electrolyt ic tank circuit, The zinc 

plant operated at capacity , treating a slightly greater tonnage of 

zinc concentrate and produc ing more slab zinc than in 19 39 . The 

Sherritt - Gordon copper - zinc mine and concentrator, about 50 miles 

northeast of Flin Flon , were operated throughout the ye ar. 

In Ontario , the copper - zinc-lead property of Sudbury 

Bas in ririn es , Limi t ed , in the Sud_bury basin , remained i dle. 

In Quebec , ~ormetal 11ining Corporation, Limited, near Dupuy , 

increased the capacity of its concentrator . The copper concentrate 

produced is shipped. to the J\Joranda smelter and the zinc concentrate 

is exported to the United States . Production was curtailed during 

the first q_uarter owing to a shortage of hydro - ele c tric power, but 

for the rest of the year the concentrator operated at capacity and 

shipments of copper and zinc concentrates were made re~ilarly . About 

80 per cent of the copper prod.uced is being sold. und.er contract to 

the British 1~inistry of Supply and the remaind.er is used. in Canada . 

A new shaft (No . 3) was completed to the 1400- foot level. It was 

la ter extend.ed and had. reached a dept h of 1,868 feet at the end of 

1940. It will be carried to a de~th of 2 , 000 feet . Upon completion 

of the shaft , ore pockets and ore passes , four new levels will be 

d.eveloped at 150 - foot intervals, below the 1400 - foot horizon . waite ­

Amulet Mi nes , Limited. , did not prod.uce any zinc concentrate in 1940. 
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In ~ova ~cotia, the Stirling copper- lead.-z i nc property 

in Cape Breton has been idle since late in 1937 . 

Canad..ian production and trade figures are not available 

for publication owing to the war . 

The world production of zinc in 1939 (1940 not available ), 

as reported. by the American Bureau of Metal Statistics , was 1 , 849 ,700 

short tons , compared with 1 , 752 , 300 short tons in 1938 . The principal 

prod.ucing count ries , accorà_ing to the origin of ore , are : Un i te d. 

States, Canada , .Austral ia , Germany , Po land , :'![exico , and. Russia . 

Canada hold.s fourth position as a prod.ucer of s l ab zinc , 

being head.ed. by the United. States , Be l g ium , and. Germany . The l ast 

two countries , in addition to clomestic ore , treat large quantities 

of imported. ore . 

World. consumption in 19 38 (1939 and. 1940 not available ), 

as g iven by the Arnerican BureErn of Metal Statistics , was 1 , 641 , 800 

short tons , compared with 1 , 8 02 , 700 short tons in 1937. 

The malcing of munitions has resulted. in a marked increas e 

in the consumption of zinc . I n peacetime the galvanizing industry 

uses ~ost of the primary and. second.ary output of zinc , Large 

q_uantit i es of t he □etal a:re 11.sed also in the brass and castings 

j_ndustry; as paint pigments ; in rad..i o and. flashli ght batteries ; 

and. in the ma king of zinc oxides . 

The average price of zinc for 1940 in Canadiru1 fund.s based. 

on London q_uotations , was 3 . 411 cents per pound. , com:pared. with 

3 . 069 cents in 1939. The St . Louis price w8s 6 . 335 cents , compared. 

with 5 . 110 cents in 1939 . 

I E$[IBD BY 'l'î-f~ mrn=!~F OF HI:,'-r:;~s ' 
D',:P.ItR_'Tlur.;l'T'I' OF 11 irPcS .AI1ïD ?~SOïJRC----::S , 
O'f:TAVIA , JiT_A '1CE , 1941. 



ARSEN I OUS OXIDE I N 1 94 0 

The world output of arsenic is practically all obtained as a 
by~product from the trea tmen t of g old, silv~r, copper, lead, zinc, 
cobal t, tungs ten, and tin ore s . In Canada , arsenic is obtained as a 
by-product from the trea t ment of the silver-cobalt-arsenic ores of 
northern Ontario, and to a l esser extent, from the gold arsenical ores 
of the Beat tie and O'Brien mines i n Que bec and the Little Long Lac mine 
in Ontarioi At these three properties baghouses to extract arsenic 
from t h e fumes of roa sting plants used in the r ecove ry of g old from 
arsenical concentrate have been i nstalled. The Bralorne and Hedley 
and other mines in British Columbia export arsenical g old concentrates 
to the Uni ted States, but no payment is made for the arsenic. 

Deposits dontaining àrs enopytite in ass~ciatio with g old 
occur i n various parts of Canada , and some of these deposits in Ontario, 
QuebecJ and Nova Scotia, are being operated for the recovcry of gold~ 
!f the arsenic could be recovered at a profit such properties could 
supply considerable amount s of concentrate suitable for the production 
of the mineral. 

All the refi ned white ars enic (As 2o3 ) and arsenical insecti­
cides made~in Canijda are produc ed by Deloro Smelting and Refining 
Company, Limited, Deloro, Ontario, which obt a ins its raw material from 
the silver-cobalt-arsenic mines of northern Ontario. 

Canadian production and trade fi gures are not available for 
publicat ion owing to t he war. 

The world production in 193 9 (1940 not yet available) is 
estimated by the U. S. Bur eau of Mi ne s at 58,000 metric tons compared 
with 55,000 metric tons in 1937. Accurate production data are not 
available a s some countries fail to r ecord arsenic statistics and 
ot hers g ive only sales or exports. 

Although the wor ld consumption of white arsenic has varied 
greatly during the past ten years, the quoted price r emains at 3½ 
cents a pound. As most of it i s a by-product of metal r ec overy, 
through necessity r a ther than choice, and as the potential supply i~ 
far i n excess of any probable demand, there s eems to be little likeli­
hoo d of any sustained increase in pric e . The pr osent wo rld consump­
ti on i s estimated a t 55,00 0 metric tons a year. 

Arsenic is used chiefly in insocticidos , weed ki llers , sheep 
and cat t le dip, woo d preserva tives , and in the manufactur e of glas s, 
minor usos being in p i gment s, t anno r y suppli es, and pharmaceutical 
pr opa r a tions. Exporiments ar e beinb made to dotormine whe ther arsen~ 
salts can be us0d to r ep l a c e cr eo soting i n the pr eso rva tion of wood. 

The nominal pr ic o of ar s eni ous oxido in New York r emained 
a t 3 con ts a pound in the fi rst ha lf of 1940 and a t about 3¼ c ents 
during the last ha lf of the year. 

I 3.3'J.11JD BY THE BUR.i.iliU O_/j MD : S, 
DE:2ART~TE.i\TT 0:?1 MI N.L1JS AND RESOURCES , 
OT'l'A l'\IA , MA.RCH , 194 1. 



ASBESTOS I N 1940 

The asbestes ur oduction of Canada is all of the chrysotile 
vari e ty and cames en t i r el y from areas of serpentinized roc k in the 
Ea s t e r n Townships of ~uebec v1her e t he producing centres are Th e tford 
Mines, Black Lake , East Broughton, Vimy Ridg e , and Asbestos. The 
Canadi an deposi t s are t he l ar gest knovm in t he world . Production has 
been cont inuous f r om the Thetford arca s i nce 1 8 78 and r e s erves of 
asbes to s -tea ring roc k aro enormous . Cor e -drilling to dcpths gr ea t e r t han 
1, 700 f e,-:-; t has r eveal ed t he pr os onc o of f ibre comp ar abl e in quanti t y and 
quality with t hat in the pr osont wo r k i ngs . Mos t of the output consit s of 
vein fib r e obta i ned f rom veins ¼ to ½ inch in v1 id t h , though ve i ns exceeding 
5 inches in wi dth do occur. The fibr e s r un cro ssnise of the v a ins and 
thus tho width of tho voin dot e rnünos tho l e ng th of fibr e . Slip fibre, 
occurring in f~ult planes , is obtainod l argo l y in tho East Broughton a r ca . 
Tho average yi eld of fibr e from tho Quoboc doposits is 5 por cont of the 
roc k minod and 7.7 por cont of t ha rock mi llod . 

L :. 1 940 t ho r o YJor o fi v o pro duc ing compani EJ s . Asbestos 
Cor~orati on , Limi t · d, norkod t u a proportios at The tford Minos and one 
cach at Bla c1-c Lako and Vimy Ridge . .Johnson' s Company opera t od at The tford 
Mine s and at Black Lake. B8ll As bestos Minos , Limit od, op e r a t od at 
The tford Minos; Quobo c Asbestos Corpora tion , Limi t ed, a t Eas t Broughton ; 
and Canadian .Johns -Manv i llo Com.9any , Limitod, a t Asbes tos. 

Rahn Lako Mi nes Corp or ati on dis continuod opo r at ions in 
Bnnnoc kburn toYmsh i p , Matachewan ar oa, O:it ario. 

The asbes to s - beari ng rock is minod both in open pi ts and under­
ground. The method of block- c av ing instituted at the King mine of 
Asbestos C0ryor a tion in 1 934 , has r esult ed in a r eTiarkab l e r eduction in 
cost of mining and i mp r ovemen t i n grad e of mil l feed. Th is development 
c oming a t a tilae when ir1any of the open pi t s had been worked alnost to the 
e conomic dep t h and operators we r e faced with rising costs and with the 
prospect of being unable to r ecover much valuable rock in the walls of the 
pit s , is of the utmost importance to t he industry . 

Small deposits of chrysotil e asbes tes are known in other parts 
of Quebec and a l so in Ont ario and British Columbia. Sever a l of these heve 
been worked f rom ti me to time but there is no production from any of t hem 
at present . Certa in of t hese srr~ll deposits would yi e ld a sbes tos having 
a very low iron c ont ent and en tirel y free f r om magno t ite which should 
r ender th e product of i n t e r es t in connec ti on with its use as insulati on in 
el ectrical machiner y . 

Numerous deposi t s of other vari e ties of asbe stes occur in 
Canada including anthophyllite , fibrous tremolite, and fibrous actinolit e , 
all r eferred to commercially as amph ibole asbestos . The fibres ar e 
harsher and weaker t han those of chrysotile and ar o in little present 
demand. None of t he s e deposits is being workud, although formerly fibrous 
ac tinolit o wa s quarri ed near the village of Actinolit e , Hastings county, 
Ontario , for us e in the making of roofing ma t erials. Asb es tos deposi ts 
r eported as having been found in r ecent years in Manitoba, east of Lake 
Winnipeg , and in Ontario~ in the Lake of the Wo od s district and 260 mile s 
north of North Bay , a r e of t he ,trriphibol e vari e ties . Ther e is a 
possibility that material from some of th es e deposits may b e suitable for 
use in speci a l products such as acid filters, and wher e long , harsh fibres 
are r equired . 

Canadian product ion and trade figur e s a r e not ava ilable for 
publ ic ation owing to the war. 
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There was a s light decrease in production in 1940. This was 
due to European markets being closed on account of t he war . However , 
the world ' s largest market is in the Vnited States and a greatly in­
creased demand for asbestes from that country is expected. during 1941. 

Complete data on world. production in 1940 are not available, 
but it is known that Canada maintained her position as the principal 
asbestos-prod.ucing country. Other countries producing relatively large 
q_uantities of asb estes are Russ ia, Rhodesia, Union of South Africa , 
Swaz iland. , Africa , the United States , and Cyprus . rt is reported. that 
a new d.eposit of blue asbestes (crocidoli te) is being developed in 
Australia and that srnall shiprnents of an excellent grade of chrysotile 
has been made f r om Ind.ia. 

Asbestos is rnarketed by the producer in the crud.e condition 
(long- fibred. rnaterial only); in a partly open state; and in a condition 
ready for use, i. e ., cornpletely f luffe d out and freed as muchas 
possibl e from impuri ties . 

Most of the Canadi an p·rod.ucti on of asbest os is exported in the 
unmanufactured state - chiefly to the United States . Large exp orts 
are also made to the United Kingd.om and Australia . S~nce september 20, 
1939, the Dominion Governrnent has contro l led. the experts of asbest es. 

Asbestos is essential for the manufacture of brake linings 
and clutch facings and is used for many other purposes such as insulation 
materials, packing , and for building materi~ls such as roofing shingles, 
corrugated. sheeting , tile and pip i ng . This last use has been greatly 
devel oped with the past two years . 

Prices throughout 1940 remained the same as in 1939 , and were 
as follows : No . 1 crude , $ 700 to $750 per ton ; No. 2 crude , $150 to 
$35 0 ; spinning fibre , ~110 to ) 200; shingle fibre , ~57 to ~78; paper 
fibre , $40 to ~45 ; cernent stock , $ 21 to $25; fl oats, $18 to ~20; shorts, 
$12 to $16 . 50 per t on . 

ISSUED BY TR'ë BUR:q;AU OF J~HTES , 
DEPARTî'1îENT QH' }~I NES AN D RESOURCES , 
OTTAWA, MARCH , 1941 . 



BARITE I N 1940 

Barite is fairly widely distributed in Canada, the most 
important occurrences being in Nova Scotia, Ontario, and British 
Columbia. In the early days of the industry, attention was centred 
rnainly on the Nova Scotia deposits and rnost of the total recorded 
output (about 42,000 tons since 1885) has corne from that Province. 
Small tonnages have also been reported at intervals from Ontario 
anè Quebec. Although some of the British Columbia occurrences are 
understood to be important, little interest has as yet been directed 
to them owing to their remoteness from markets and to the probability 
that the ore would require concentration for the removal of sulphides 
and other minerals. · 

There has been no important production of barite since 
1917, when 3,500 tons was shipped; this material came from mines in 
the Lake Ainslie district, Nova Scotia. Sorne attention has been 
direoted in recent years to the possibility of renewed operations 
on the Lake Ainslie deposits owing to their favourable situation 
for the export to Trinidad of material for use in oil well drilling, 
but nothing bas as yet materialized. 

. Most of the productive activity in 1940 was directed to 
deposits in northern Ontario, from several of which small shipments 
of orud.e ore we re made to grinding plants, at Montreal or Toronto. 
Properties worked included the Eby mine, in Lawson township, near 
Elk Lal{e, and the Cryderman...,mine, in Penhotwo•d township, noar 
Tionaga. ~Phe Pro-mier Langmuir property on Night Hawk ri ver, Langmuir 
township, which had been r0-opencd in 1938-39 by Canada Baryte Mines, 
Ltd., suspended operations after making soma small shipments of oruda 
ore. In addition a few tons of crud0 ore are reported to have been 
shipped from the Palmer property, Bathurst township, in the southern 
part of the Province, as well as from one of the Lake Ainslie mines, 
in Nova Scotia, and from a deposit near Quyon, Quebec, in the Ottawa 
Valley. 

-1-

1 The outstanding development of 1940 was the discovery in 
th0 latt0r pau-t of the year of what appears to be a deposit of ex­
ceptional size near Walton, in Hants county, Nova Sootia. This 
ooourronce lies in a district hitherto unsuspected of containing barite, 
and from present indications appears to be of a bedded, sedimontary 
nature in a sandstone formation. A deposit of such charact er would 
b0 novel for Canada, and for tha t mattcr, for this continent. The 
important barite deposit a t Meggon, in Germany, however, which has 
long bcen one of the chief sourc es of ore for the lithoponc and barium 
chemicals trade, as well as for us0 in oil well drilling, has bedded 
character, and this suggests the possibility of similar conditions 
for the Walton occurrence. Surface trenching ha s proved up apparently 
continuous barite over an area 200 x 300 feet, and drilling has yielded 
cores of substanti a lly massive , pure mat erial, to vertical depths ~, 
r ang ing from 58 to · 200 feet. Thus far, t he indic a t ed tonnage is given 
as lt million tons. From t he chemical standpoint, the barite is ex­
ceptiona lly pure , a s ample from a c·ompo site 3, t OO pound shipmont made 
to the Bureau of Mines lab oratories having given 98.44 percent Ba~o4 , 
with a spocific gravity of 4.53; it would thus be well adapted for 
us 0 in oil well drilling, the specifications for which cull for 92-95 
per cent Baso4 and a gravi ty of 4. 20-4. 25. Al though the deposi t .,, 
contains zones or bands of lighter-coloured rna teri al, the bulk of it 
appears t o be a deep r eddi sh shade, due t o tho presence of finoly­
dissemina ted iron oxide , and woul d thus not be suitable for the grrund 
barite trado without bleaching . Tests made in the Bureau of Mines 
Labora tories ha ve shown tha t subs t anti a lly complote removal of the 
cont ~ined iron can be ~cc omplished by treatment with either sulphuric 
or hyët r ochloric acid, but t h i s me.y not be pr a cticable· cornmercially on 
accoun t of cost. The deposit is now under devolopment by the discoverers, 
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Springer Sturgoon Gal~ Mi nes Ltd., of Toronto, who are proceeding with 
the erecti on of a 100-t on per day grinding plant on the property, with 
the intention of producing initially for the Trinidad tradeo Being 
situa t od clos e to nn exis t ing wharf on tidewater, favour~ble load ing 
and shipping f ac iliti e s are available for expo rt~ In view of the 
e.ppar ent large tonnage available , th e excepti onnlly high Baso4 c ontent 
of the or e , end pro babl : J low pr oduo ti an oost s; thi s deposi t maJ7 also 
prove an important s ource of supply of crude ore f or the American 
li thopone and b2.rium chemicals tracle, most of the plants f or which are 
situat ed a l ong the Atlantic seaboar d . 

Total Canadinn pr oduct i on of barite in 1940 was 330 t ons , 
valued at i 4,739. Value of the 1939 production was $3,639, with no 
tonnage figures avr1. ilable. All of the material was ground in custom 
mills at Toronto or Montr eal , for domest ic consumption. 

In 1938, the 13.tes t yca r for which fairly complete stntistics 
are e.vailable, t ot a l world production of barite was given as 960,738 
t ons. Ge rmany bas long been t he l ead i ng producer 9 supplying 50 per 
crent of the t otal world supply in 1938, followed by the United State s, 
with about 30 percent. The r ema inder has been obtained chiefly frgm 
the United Kingdom, I taly, Greece, Fr2nce and India~ Deve l opmonts 
currently unc1er wa y in Cube. e.. r e expected to make that country of in­
creasing importance as a producer. 

Can~da hës ha n o barite exports f or many yeers~ outsife of 
sma ll trial shipments, Impo rts in 1940 t otnlled 2,622 tons, valued 
a t $64,922, e. 11 ground mate:ria l. Most of the supply came fr om the 
Uni teét Ste.tes. 

The mnin indus tr ia l uses of ground barite are as an in inert 
fill er or l oader in rubb er, paper , oilcloth, textiles, leather, and 
plastics. In pa ints, it s0 rves ~s n pigment and a s an extender ~ A 
moro recen t us e is as a lomling medium in oi l well c1ri lling muc1s, to 
overcome gas p r essures , nnd in 1939 the amount used f or this puxpose 
in the United St~tes was 73 percent of tot a l sales" Coarse 1 gr anular 
barit e i s finding increasi ng us.e as a batch ingr edi ent for moulded 
flint glass. 

Ave r y large proportion of the barite used oy industry goe s 
to t he lithopone and barium chemicals trade, the 'mount sa used in the 
United States in 1939 be ing about half of the total consumption , or 
200,000 tons. 

Domestic requirements for powdered barite have been running 
about 2,500 tons per annum , most of which has corne from the United _ 
States and Germany. This relat ively small tonnage bas given little ~ 
encouragement towards the establishment of a domestic industry, parti­
cularly as many of the most fa:vourably s:.tuated deposits have been 
found to carry material that either requires beneficiation to meet 
trade specifications or is off-colour. Transporta.t,ion obstacles, anù. 
high freight rates to consuming centres have provcd difficulties in 
the case of certain other depos i ts carrying bett er-grade rr.aterinl,, 

Recovery of barite occur-ring as ga">J.gue with other minerals 
such as sulphide ores, fluorspar, etc. , from mill tailings of plants 
treating such ores is not r egard ed as commerclally practicable and is 
not lrnown to have met with any success,., 

Sorne ac tivity was r eg istered in 1940 in a search for domestic 
deposits in eastern Ctlilada that might be drawn on for a supp1y of ore 
for c·1stc,E. · grind ing · in IJ1ontreal and Toronto m:~ lls in oro e:r to meet the 
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situation cr ea t ed by the war, which has eut off Ge r man mat eri a l and~ 
rai sed the price of American, and to conserve exchange. These efforts 
drew s mall t onnages from a f ew scattered properties, but have n otre­
sulted in es tablishi ng any important sus tained operations. A r eady 
marke t exists with certain custom mills for a limited tonnage of 
prime whi t e crude ore for grinding t o supply the do mes tic trade. 

Barite i s a relatively low priced commoiity. Using the 
Ame rican trade as an index of recBnt price trends, market q~otations 
in Decomber 1940~were as follows: c~ud e ore, $6 - $7 per ton according 
t o grad e , f.o.b. mi nes ; prime white, fl oa ted Missouri~ $22 - $25 p~r ton, 
f.o.b., and off-colour grades, $12 - $16. Canadian trade j ournal 

quot a ti ons were $47 per t on for prime white, and $40 - $44 for off_ 
colour grade. 

Wi t heri t e ( barium carbonate), the onl;y other c omme rcial barium 
mineral, sold in the United Stat es in 1940 for $43 per t on for 90 per 
cent, 300 mesh material. The chief use f or witherite is as an addition 
t o heavy clay products, as well as to mortar, in which it combines with 
soluble sulphates.~and inhibits the for ma tion of the objectionable 
efflorescence known as "scumrning". It is also used as a carburizing 
agent in the case-hardening of stee l, a s a water softener, and in 
certain types of glass. No co mmercial deposits of witherite are known 
in Canada. 

Bari te enters Canada free under the British pref er en tial 
tariff; imports from other countri es pay 25 por cent ad va lorer.i . The 
United Sta tes imposes a duty of $4 per ton on crude barit o and $7.50 
per ton on ground or otherwise manufactured ma t erial. 

ISSUED BY THE BUREAU OF MI NE S, 
DEPARTMENT OF MINES AND RESOURCES, 
OTTAWA , lvlARCH , 1941. 



B.!!lNTONITE I N 1940 

Bentonit e , mainl;y of the highly-c o lloidal , "swe lling" type, 
is wi de l y dis tribu t ed over large a reas of the Prairi e Provinces, where 
it occurs a t several horizons in the upper Cretaceous sediments. The 
more import ant ïno wn depo s i ts a re exposed mainly i n areas dissected,,. by 
drainage channels where t h ey show as beds in the slopes bordering 
va lleys , and in the sides or on top of smal l buttes in typical "bad­
l andn topogr aphy. Thus, many of the chief exposures are found in the 
Red Deer Yall ey sec t ion of Alberta ; over a wide ar ea in southern 
Saskatchewan; and in the district around Morden, in southern Manitoba. 
One lower-lying bed is met with as a persistent part ing in the No . 1 
or ma i n co a l seam mined at a number of po ints in the Drumheller distr ict, 
Alb erta , as well a s near Cluny, further to the eas,t. Other exposures 
exist in the Edmont on r egi on , Alb erta, and further we st, on the McLeod 
river, near Edson . 

In British Columbia , a deposi t of unusual thickness occurs in 
Tertiary beds near Merrit t and a t Prince t on . 

Until a few years ago , comparat i ve ly little int erest had been 
shown i n Canadian bent onit e an d mos t of the small production had corne~. 
from the Princeton ocdurrence in British Co lumbia, from which a few..,. 
cars are shipped annual l y to Vancouv er f or gri nd i ng and loc a l consump­
ti on , ma i n l y in gasolinc refining . Sorne s i x years ago , at t ent ion be­
came directed to the Morden deposits and there have ·sire::, been occasional 
small shipments, mos t of which went to the local foundry trade a t 
vVi mlipeg . In 1940, Pembina Mounta in Clays , Limited, was incorporated 
by Wi nni9og int er es t s t o undert ake more act ive development, and a smal l 
drying and grinding plant was e rected at Vvinnip eg to supply foundry 
clay. Tho bentonit e of thls district has been r eport ed to possess high 
bl eaching pov11e r in it s natur a l sta t e , without activa tion, and the 
company plans to engag e also in the pr oduc tion of clay for t he packing 
hous e and oil r ef ining i ndus tries . 

1rhe l a r gest tonnage of b entonit e produced in Canada has corne 
from the Drumhel l er distri c t, i n the Re d Deer vall ey , Alberta, whe re, 
s i nce 1937, several concer n s have bee n engag ed i n shipping clay f or 
use i n oi l well drilling in t he Turne r Va lley f i e ld. The l a r g er part 
of such ou t put has corne f r om th e Go rdon L. Kidd property at Drumheller, 
beirw shi pped to a dry i ng and grinding plant a t Ca l gary oper ated by 
the Cal g- ry Mud Company , who marke t t he ir product unde r the trade name 
11 Altamud 11

• The r emaind er has b een obtained mainly from coal mi ne s 
o ~Je r at ed by the Ae t na Coa l Company , a t Eas t Cou lee , and Wayne Co a l 
Pr oducers Associat ion, a t Wayne , the ma t er ial be i ng shipped to a small 
pl ant nt Longview, i n Turner Valley , f or processing and sal e ru1de r the 
trad.e name 11 Viscoli te" . Shiprnen t s from t h~ a bov e concerns in 194 0 
to talled a bout 75 0 tons : total production to date from t he ar ea has 
been ~0 .·~t 3 , 0G~ tons. 

Ther e ha s as yet been l i ttle n tt empt to exploit occurr enc e s 
in :)as~ .. a tchewan , but a smr 11 tri a l shi pmen t was made some years ag o 
from a dopos it near Eas t end . 

Product ion of t:=;o bentonit e in Canada in 1940 was 1, 469 tons , 
valued a t ; 4 , 488 , compar ed wi th 988 ton s , valued a t $3 , 441 in 1939 , 
and lrl7 9 tons , va lued a t ~3 , 65 9 i n 193 8 . 

Thore a r e no world stati s ti cs of ben t onit e pr oduction . The 
Unitod ,3te. t es suppli0s th.e èS r ea t bulk of t he material uscd and exp orts 
l arge quan titi os . Such exports include bot h g r ound na tur a l clay f or 
founclry and othe r i ndustrial us es and act ivat ed clay for bl eachi ng 
purposes . Ame ric an sal as in 1939 ro se t o the r ecord fi gure of a l most 
22 0, 000 sho rt tons, valued at $1,702 , 393 . About one half of the output 
was mi11e d from an importan t fie ld in ad joining seç tions of Wyomi ng end 
South Dako t a , which f urnishes a hi ghly colloidal type of clay used 
l a r ge l y f or foundr y us e , oil- well dr illing , wa t e r - s ealing, etc . Other 
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important producing stn t es a r e Calif orn i a , Mississippi, Texa s and Utah. 
Of t he 1939 s a l es , a bout 43 perc ent was r oport ed a s us ed for oil 
bloaching , mostly aft or .'.lcid o.ctiv::i. tion ; 16 per e ont in drilling muds; 
and 25 po r c on t in f oundr y work. A l ar ge pa rt of the clay used in the 
activa t ed form is obte inod fro m Mi ssi ss ippi. 

' Canada exports littl e or nô ben tonite~ Subst nnti a l q~antitios 
of o.ctiva t ed clo.y of t he Filtrol tfpe a r e ilnported from the United 
st~t e s for bleaching pur poses i n oil r ofinerios ana for pa cking-house 
products, ~s we ll a s, po ss ibly, s oma ground n a tur a l bentonit e for 
similar u se . There r e '1lso consid.or able i mports of American ground 
bentonit e for foundry uso ~nd f or othe r minor industria l purposes. 
! mpo rt s of activntod clay , f or oil r ofining , in 1940 wer e valued a t 
~t 19 6 ,467 wi th no :r ecord of quanti ty. ~ 

Outside of th e thr ee ma i n l':r't'l~eà 3bovo~us es,viz., for blea ch­
i ng , oil-well drilli ng , and foundry wo rk, b entonite finds a variety of~ 
miner i ndustria l a pplic a tions, rnost of which ca ll for the colloidnl, 
or "swe lling", type . It is employed o. s an '1nulsifying agent in a sphal­
tic and r 0sinous compounds; in s oaps o.nd de t er gents, a s we ll a s in a 
vctri e ty of cosme tic and phfirmncoutica l propa r a tio:ns; as a suspending, 
sp r eading , and a dhe s i ve agent i n horticultura l spTays and insecticides; 
a s a pl a sticizing i ngr edi ont i n cer ~mic bodie s, slips, nnd gla zes, 
and in p l a ster~; to improvo the flow nnd workability of co ncrete; and 
i n the clarifying of wines , vinegnr, e tc. I ncr e~s ing amoun ts a r e being 
us ed fo r wa t or-s eo.ling , i n order to st op s eopage thr ough or a.round d1;1ID 
abutmcn t s , r c s orvoir VJa l ls , t he s id e s of irri gation cUtchos, and struc­
tur a l f oundnti ons. A furth ur growing use i s es a coagul ant in clari­
f y i ng tho wo. t or us ed in po.per mi lls ent! s owo.ge disp os o. l pln.n ts, a s well 
as to r omo v o turbidit y i n dome s t ic nnd industrinl wa t er supplies. 
Ros earch dir ec te d to pr o ducing ~ mica substitut e from b entonite films 
hc. s boen r'.C ti vely pursvod n.u ri ng the l o. st couple of yeRrs, but a t 
l o. t ost r eport t he product (" Al sifilm") vms still in tho developmen t stage. 
Sorne ver y fi nu (micron-siz e ) matori Rl is us ed in paper coatings. 

War demands great l y st i mula t ed bentonite s a les in the United 
St a t es f or g ener a l foundr y wo r k i n 1939-1940, both for domestic use and 
export, and producing plants were wor king a t full c apa city. Canada 
pr obabl y pas s asses runple reserves of ben to nite of foundry qua lity to 
supp l y domestic requiremen ts, bu t f reight co s ts to the main consuming 
centr es have p r o ved an obs t acle t o developmen t in the face of low­
:priced mat erial from the United State s . Wy om i ng dried and ground 
200-mesh cla y,,.current l y sells for $8 per t on , f.o.b., in bulk, and $10 
bagged. , whereas similar material from Alberta ba s been quoted at ~38. 
Selected, air-floa t ed \Jyomi ng c lay is pri c ed a t $25 per ton, f,.o.b. 
Chic ago. Freight r a t e s fr om Wyomi ng point s to Mon treal are about $13 • .50 
per ton. Activated ben tonit e ha s sold f or $6.5 to $75 per ton, in 
carload lots, de liver ed east ern Canadian poi n ts. 

IS3U.i]D BY THE BUREAU OF MHJ1~ S, 
DEPARTMi:NT OJ MI NES AND ~rt~dOUR CEJ , 
OTTA ,i!A , l'viltRCH, 1941. 



BERYL I N 1940 

BGryl, a silicate of aluminium and boryllium, and commonly 
containing from 10 to 12 por cGnt of beryllium oxide (4 to 4 . 5 perc ent of 
me t allic beryllium) , is th e only commercial be ryllium mineral. Its occur­
r enc e is confined to pogmatit e dykc s , usually in tho form of diss ominat ed 
cryst als, and most of the berylsold r epre s ents by-product material from 
the mining of such dykos for the ir f eldspar, lithium minorals , or mica . 
Occurrenc es ar c known in many countri es , but most of th e supply ha s been 
derived from the Unit ed Stat es (South Dakota, Colorado, and New England}, 
India, Argentina , and South Africa. The total arnount produced and sold 
annually i s only a few hundred tons, but the known world reserves are 
believed to be capable of meeting considerably increased demand. 

Known occurrences of beryl in Canada include a deposit in 
Lyndoch township, Rertfrew count y , Ontario, and s everal scattered showing s 
in the Point e du Bois district, southeastern Manitoba . 

The Lyndoch deposit h as been worked intermitt ently on a small 
scale siDC$ 1926 by vari ous opor a tors, and for s everal years past has beeh 
under dev elopment by Canadi an Ber yllium Mines and Alloys Limited, 901 Royàl 
Bank Building ; Toro~to: this com, any has opened u~ two surface pits, and 
ha s stock-pil ed about 50 tons of cobbed beryl crystals. Ariother 50 tons of 
beryl is e stimated to be contaihed ih stocks of uncobbed rdck awaiting a 
practicai miiling method of s epara tion. The pegmatite oarries minor amotrlts 
of dolumbit e and certain other minerals of rare-elements . Some small 
shipments of f eldspar h ave been made from tbe property. The mine was 
inactive during most of 1940 . 

The Manitoba beryl is found mainly as scattered crystals in 
certain pegma tit e bodie s that have been wo r ked for either feldspar or 
lithium minerals in the Winnipeg rive r and Bird river are as . There has 
been no production outside of a small amount of clear, glassy material 
us e d for cutting into gem ston es , for the local Winnipeg jewellery trad e . 
In 1940, a company - Mobirk Be ryllium Mining , Limit e d, of Toronto, - was 
incorporat ed to take over and dev elop fiv e groups of claims in the Shatforq 
Bernie, and Cat lake are as, upon which be ryl showings are r eport ed: 
plans call for building up a stock of beryl, to be later proc essed for the 
production of beryllium oxid e in a plant to be locat ed at Winnipeg . 

Fi eld parti es of the Geolog ical Survey working in the Yellowknifu 
reg ion, Northwe st Terri tori e s, hav e r ec ently r eported th e occurrence of 

~ bar yl-bearing pegmatit e s, carrying also lithium minc rals, in an are a lying 
about 20 mil es northeast of the Yellowknife camp . Occurrenc e s of be ryl 
ar e also known in Rainy rtivor and Patrici a districts, Ontario, and in 
northern ~uebec . None of t he abov e are consider ed as of particular present 
economic int cr e st . 

The Unite d Stat es i s t he chie f consumer of ber yl on an important 
scale for the production of be r yllium metal and alloys , a s ~ell as of 
ber yllium oxi d e a nd other s alt s . Gcrmany , Franc e , and Ital y hav e also 
been promincnt countri es e ngage d in rrBk ing ber yllium products : Japan is 
st a t ed to hav e r ocentl y corne into tho pictur e with a production plant 
buil t in 1939. 

American supplies of ber yl, other than domestic, have been drawn 
largely from India, Argenti na , Union of South Africa, and Brazil . There 
are no fi gur e s o f world trade in beryl , and no statistics of either pro­
duction or consumption in the Unit ed States . Pre sent American consumption, 
however, is estima t ed to be under 500 tons pe r year, prob ably equal to 
about half the total world demand. Imports i n to the United States rose 
sharply in 1939, to 459 sh ort tons , valued at $1 4 , 5 7 4 , compared with about 
1 50 tons annually in th e three preceding years . Consumers, as for some 
years past , continue to r eport adequat e supplie s availabl e , with offerings 
large r than the marke t can absorb. Argentina appears to be t he most 
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important pres ent world source of the minera!: mines in Cordoba and San 
Luis pr ovinces in 1938 shipped 430 tons, and in 1939, 753 tonsi 

There has been a recent marked increase in the commercial 
int e rest in bcryllium in th e Unit e d States and in 1940 sales of the metal , 
alloys~ and other compounds a re e stimate d to have approached a value of 
$500 , 000 . In th e allo y fi eld, b eryllium-coppe r still leads, but increased 
int erest is also now develop ing in the possibilities of light alloys of 
be ryllj_um aluminium for aircra f t use, A vari ety of beryllium salts are on 
the marke t, the chief o f which i s the oxide i u sed as a super-refractory in 
crucibles and in insulators. Ground beryl fi nds employ1nent as a batch 
ingr edient in spa rkplugs and other c e rRmic sp ecialtiesi to which it 
impart s h igh eiectrical and impact resistance and transverse streng th, 
The cu1·Tent consurnption for such uses is estimat ed at about 100 tons per 
year . Deryllium compounds give chrome-green glazes at cone 12. 

The main use for heavy beryllium-copper alloys continues to 
be in t he gen eral industrial field, for small springs in business machines, 
pre ssure gauges , valve s , el ectrical contacts, etc ., and in precision con­
trol ins truments of various kinds. For suc h purposes , the value of the 
all oy li es in i ts exc eptional resistanc e to fatigue and stability , coupled 
with r e sistanc e to corrosion , wear , and change of volume under load. 
Bor yllium-copper tools, which reduce fire hazard from sparking, also 
consume a conside rabl e amount of the alloy. A r e c ent development is the 
us e of beryllium-coppe r as th e metal for cast-s e t bits and reaming shells 
for diamond drilling : the alloy use d has a low melting point and carries 
the tr ado name "Vankolit e". 

Two main class e s of such alloys ar e now off er e d , chiefly 
thos e c onto.ining 1.75 to 2 . 25 perc ent of beryllium th. y are employed 
for strong , h eat-treat e d castings having t e ns i l e s trc:ù (-; ths · up t.9 1 80 , 000 
pounds per square inch, and a s e cond class with onl y 0 . 05 p erc ent of 
beryllium but with t he a ddition of ni ckel, co balt, or chromium, The se 
last, of which one wi th 2 . 5 p er c ent of cobalt is r eport ed to havo sh own 
promising prope rtie s , hav e been developed i n an offort to lovrer bas e prices 
and so encourage wider us e of be r yllium. Although notas strong or 
corrosion r esistant as the first class, these low-ber yllium alloys have 
high e r e l e ctrical conductivity and mor e uniform phy sical prope rti e s : one 
import ant us e for them is in flash -welding . 

?he potenti al impor tanc e of ber yllium a lloys for defenc e 
purpos es has latt erly aroused considorable int c r est. To off-se t the 
corros i v e ef fe ct of high~lœ d gasol ino , beryllium- copp e r is r eported to be 
r epla cins st ee l in t he valve - guide s of' high power ed a eroplane- engi ne s, and 
i s a lso n ow be ing sp eci f i e d f o r a g rovnng numbor of militar y uso s . It is 
r e porte d that c e rtain parts of t ho new Americ an Ga rand rifl e rr~ y be made 
of be r yllium-copper, cast in spe c i al moulds , so as to obvia t e expens ive 
machining and finish ing , an d a f urt her pot enti al f i el d is s eon in th e 
mak i ng of casting s f or a e r oplon .. - ong ine s . 

The pric e l e vs l fo r ber yllium-copper mast e r alloy in 194 0 
r emainc d a t $15 pe r pound, 7.' i t h t he bas e p ric e of ba r, strip, and s hoot 
for fab r i c a tion a t $1 pe r pound f or rne t al with around 2 pe rc ent of 
beryllium. One ton of ber yl, s elling f or abo ut $50 pe r ton , delivered, is 
estimat e d to yi eld enough berylli um me t al to mal{e s ome 3 , 000 pound s of such 
alloy , and with the current trend tonards r oducing t he cont ent of 
be r yllium, this y i ol d ITill Y incre as e t o 5 , 000 pounds, or mor e . ' 

Re ccnt t est s on p ure beryllium hav e sh own i t to p oss e ss 
r cma r ka bl e conduc t anc e of sound - 2½ timo s th a t of st eel. Its g ood 
r cfl e ctivit y f or Tnh i t e ligh t, :pc rrrianen t surf ac e , lov, de n s i t y (1. 84 ), and 
f air e l e ctric a l and t h Rrma l condu ct iv i t y , sugg ,:; s t i t s value f or i n strument 
mirr ors . 

' 
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A reported new use for the salt beryllium acetate is as a 
coagulating , hardening bath for a new form of textile fibre (sodium 
alg inate) made from seaweed. 

Nominal quotat ions for standard beryl in 1940 r emained substan­
tially unchanged, at around $30 to $35 per short ton, f . o.b . mine, or 
$40 to $45 at consuming plant, for 10 - 12 percent BeO material. The war 
blockade of Germany and Italy , howeve r, has diverted South American supplies 
that normally went to those countries to the United States, with resulting 
surplus offerings and sales at as low as $30 - $35 per ton ex dock 
Atlantic ports . Spec ial, glas sy, crys talline beryl, that commonly runs 
highe r in h eryllium oxide t han normal standard grade and is preferred for 
c e r amic use, comrnands a prcmium an d may sell as high as $50 per ton f.o.b. 
shipping point. 

Since the loss of th e rr~i n Europ ean mark e t (Germany and Italy), 
the two American us er s - Boryllium Corporation of Pennsylvania:, Reading, 
Pennsylvania, and Brush Beryllium Company, 3714 Chester Av enue, Clev eland, 
Ohio , - remain th o most important world consumers. Cooper-Wilford 
Beryllium Liwitd, of Newton Falls, Ohio, and 33rd and Arch Streets, Phila­
delphia, a company r ecentl y formed to engage i n tho development and 
production of light beryllium-aluminium alloys for aircraft use, advised 
the Bureau of Mines earl y in 1941 that they might be in the market for 
supplies of beryl, and also that they were conducting research on flotation 
methods of conc en trat ing lovr - grade be ryl or es . A r eccnt report of the 
United St a t e s Bureau of Mines (Minor a l Trado Not es, January 20th, 1941) 
stat e s that a company has r ecently boon organize d in Arg entina to produce 
mixGd be ryllium oxido-carbona tc as a base mat orial for th o extraction of 
beryllium me tal from domestic ores . This product, which is made by a 
newly-dovo lopcd proc ess, is statod to be of high purity and to contain 80 
pcr c0nt of boryllium oxidc , tho diff crenco boing carbon dioxide: produc­
tion was schodul od to commenc e in Nov cmb or 1940 , at an initial daily outp.1t 
of 300 pounds, rising ovuntually to 2~ 000 pounds. Selling pric o of th e 
product has be cn o stimatod a t $3 . 50 per pound. 

IS0 UED BY THE BU.rCAU OF J..·~n~s , 
DEPAHTMENT OF IHNES AlJD :RESOURC"SS, 
OTTAi-✓A , 1/IA.ctCH, 1 941. 



BITUMINOUd Si1.ND IN 1940 

Deposits of bituminous sand occur along the Athabaska 
Ri ver between the twenty-third and twenty-sixth base lines, in the1. 
north ern part of the province of Alberta , and extensive exposures 
may be seen along bo th si des of the ri ver and ce1·tain of i ts tri b"J,i­
taries. Detailed field investigations since 1913 by the Bureau of 
Mines have made it clear that these deposits constitute a vast re­
s erve of bituminous mat eri al ava ilable for use as asphalt or for 
conversi on by modern refining methods to more valuable pet rol eurn 
pr-oducts . Nothing commensurate with the immensity of this res ource 
has ye t been attempted in the way of production , but demonstration 
pave ments ha ve testified to t he excellence of the sand as a paving 
material and rnuch wo rk bas been done on the problem of the separati on 
of the bitumen from the sand a nd on the production of higher gr ade 
products . 

Since the provision of railway faci liti es to McMurray, 
serious efforts have been made for several year s past to work th e 
sand i n the vicinity of McMurray where the more accessible and 
conveniently excavated sites are to be found, 

Between 1927 and 1930, a total of 2,000 tons was shipped 
for laboratory investiga tions, and~ furt he r 3,000 tons wa s used 
in the construction of demonstration pavemen ts and road surfaces . 
During 1931 to 1938, Int ernational fü. tumen Company lJ rocessed small 
amounts of bituminous sand at its pla11t at Bituman t, Alb erta, 
producing asphalt for paving and roofing and 37,5CO gallons of fuel 
oil. Fue-1 oil was disposed of to mining companies at Lake Athabaska. 
Roofi ng asphalt was shi pp ed to Crovm Po int, Indian\la; and Ca l gary , 
Alberta ; :paving aspha lt to Edmonton and Banff , Alb ert a . The 
Interna tional Bitumen Company c1id not operate it s plant during 1939 
and 194 C. 

Durinc 1940, Abasand Oils , Limited, c onti ned the building 
of i ts sep a r a ti on plant and r efinery on Horse Ri ver near Mc1Curray 
and the developmen t of a syst em of quarrying the bituminous saµd . 
The separation plant is designed to tr eat 400 tons of sand, and 
the refinery to trea t 600 barrels of cha r ging stock per twenty-four 
hours . It i s expected that i n iti a l production will include white 
products, fue l s , road oil, aspha lt and coko. The construction and 
installation of the mining, SGparation and r efining equipment was 
near ing compl e tion in January, 1941, and the company anticipa. t es 
starting produc tion on a commercial scale in 19410 

Prior to 1934, tho Bur eau of Minos , Ottawa , conducted a 
comprehensive investiga tion of thes o asphalt i c deposits. I n 
addition to field exploration during fift oon soasons , extonsivo 
laboratory studi es of th u bituminous sand and of bitumen s eparat ed 
from it hava bo en ma do . Vari ous industria l applications for th e 
s epa r a t od bitumon, including its uso in the manufactur e of certain 
rubb0r go odq, are also boing invostiga t od. Tho r osults obtainod 
have direct?Datton ti on to the oxt ont and potont i al oconomiç import ance 
of the doposits. Products tha t may bo d'l'l<rivod includo motor fue ls 
and other liquid hydrocarbons, and c ert a in solid and somi- so lid 
bitumens. 

ISSUED BY THE BUREAU OF IHNES, 
DEPARTI\81'!T OF MINE,3 AND R~SOURCES , 
OTTAWA , MARCH , 1941. 



CELEST ITE IN 1940 

Several occurrences or celestite of possible economic interest 
are known in Canada, but there has be en very little attempt at developmen~ 
the last was in 19 20-21, when some ground :material was produced from a 
depo sit in Bagot townshi p , Ontar io ,. ahd so1d to the paint t~adei The 
Bagat ore h 9s coarsely~fibrbus bharacter and is not very pure, containing 
about 18 percent of barium sul~hate1 bn this accountj it would not be 
favoured for chemical use , but 1s regarded as suitable for paints and 
general filler or loader use. Renéwed interest in the deposit developed 
in 1940 and plans were r epor t ed f or placing the property in productionj 
but these have not ye t materialized. Celestite similar in charact er and 
analysis coeurs at some of the ol d fluorspar mines of the Madoc area, in 
Ontario, and some might be recoverable from the waste dumps. 

Avery pure celestite, analysing 98-99 percent strontium sul­
phat e , occurs as a small vein of coarse platey crys t als in Lansdowne 
townsh ip, Ontario. Sorne was min ed many yers age, but its disposition is 
not on r ecord. Calcit e appears to be the only associated mineral, and 
r e covery of a concentrate of high purity should be easily made by jigging 
and tabling . In the event of a war shortage of imported strontium com­
pounds, this deposit probably of fe rs the best possibility for supplying 
the deficiency, though tho indic a t ed tonnage is not great. 

Celestit e of similar t ype to the above occurs also in Fitzroy 
township , Ontario, where it was di sclosed in a small prospect shaft made 
for galena about 30 years ago. Analysis of s el ec ted material showed 93 
percent strontium sulphate. A moderate supply might be obtainable from 
this source , but the oro would probably need to be concentrated . 

No importan t depos i ts of strontianite are known in Canada, though 
several occurrences of the mineral arc on r ecord: thesc ar e probably only 
of mineralogic interest . 

Celestit e (strontiurr1 sulphato ) is the principal commercial source 
of strontium for the manufacture of the various strontium salts us ed in 
industry. Strontianitc (the carbonate) is a less common mineral, used for 
the same purpose. Most of the world's supply of celestite is obtained 
from England, and some strontianite is mined in Germany . Important 
deposits are report ed to occur in India and Newfoundland, but there has 
been no production from the se so urces as yet. There are no very complete 
fi gur e s on the wo rl.d trade in the se minerals, but in recent years totaJAM•--4 
production would appear to have been around 5,000 - 7,000 tons. 

As stated above, the chief use for bath celestite and strontianite 
is for the manufacture of various strontium salts and chemicals used in 
industry and medicine. Of such compounds, the nitrat e , carbonate, and 
hydrate are the most import ant. Strontium nit rat e i s employed mainly in 
pyrotechnies, for fireworks, signal f lares , tracer bullets, etc., to which 
it i mports the characteristic s trong red flame colour of the element. The 
hydrate is chi efly used in the refining of beet sugar by the 'cheibler 
proc ess , but t h is is little practised on this continent, where the 
St effens , or lime , pro cess i s mainl y used. The c arb ona t e is said to be 
us ed to some ex t ent as a batch ingr edient in the manufacture of certain 
types of glass, and as a f l uxing and desulphurizing and dephosphorizing 
agent in iron and steel. 

Strontium metal , made from either the natural sulphate or carbon­
at e , finds limited application i n certain alloys, mainly of copper, tin, 
lead, zinc, and ca dmium. 

According to American trade journals, ground celestite of 92 per 
cent grade currently s ells at $45 per ton. 
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A r eview of the strontium situation in the United States, 
publishod earl y in 1941, furnishe d the following informationt .J new, and 
possibly the principal, out l e t fo r strontium ores is now offer~d by the 
employment of powdorod ce l estito for purifying caustic soda solutions 
us ed in the manufactur e of rayon. Domostic r os erves of cel e stite are 
held to be abundant, though Arnorican r equirements have been supplied 
almost enti r ol y by import od mato rial for many years. In 1940t s everal 
deposits wo r o r eportod to bo under devolopment in Californiat and ce1est­
ite -bearing limostones in Ohio ar e r ogard ed as of possible commercial 
int or s st. An occurrenc e of strontianito has boon r oport ed in New Mexico, 
and impure celosti t o has bo~n minod in Texas to r eplac e barito in oil-well 
drilling muds. Amorican import crs of c el esti t o are statc d to have stockai 
up h eavily in 1939 at a dol ive r od pric e of about $14 pe r ton for crude 
ore , and though quotations on certain strontium salts have shown a slight 
riso , no shortage is fearod . 

ISSUED BY THE BUREAU OF MI NES , 
DEPARTi;1ENT OF MINE.:3 Al."\JD RESO URCES , 
OTTAWA, NlARCH , 1941. 



CEMENT IN 1940 

Portland cernent, the pr incipal raw mate rials for which 
are limest one and clay, is manufa ctured in five provinces of 
Canada. In addition to the standard or ordinary variety of 

· Portland cernent several other varieties includ ing high-early­
strength, a lkali-resistant and white cernent are now made in this 
country, t he l as t named variety, however, being made from i mpor ted 
clinke r. 

The Canada Cernent Company , Limited , operates pl ants at 
Hull and Montreal East in Quebec ; at Port Colbcrne and Belleville 
in Ontario; at Fort iîhyte, Manitoba; and at Exshaw, .Alberta. The 
St . Mary's ~ement Company, Limited, operates a plant at St. Mary 's, 
Onta rio. Medusa Preduots Company of Canada, Limited, has a pl ant 
at Paris, Ontario, making white cernent , cernent paints, etc., from 
imported clinker. The British Celumbia Cernent Company, operates 
at Bamberten, British Columbia . The total r a ted daily-capacity 
jf o. 11 pln nts i s about 35,000 bnrrels. (A barrel of c emen t we ighs 
350 pounds net.) 

The dry prooess of cernent menufac ture is u sed at all bu~ 
one of the e ight plants ma king cernent from domestic raw materials, 
ond rem9..rkoble uhiformi ty i n the s ti:rndc1. rd voriety of cerilent is now 
o Chieved thro ughout the country '-) s the re sul t of c l ose t echni cal 
con trol nnd improvem1:;nts in pl rmt equipment. The rotnry kilns used 
in the cernent industry 9re the l argest units of moving machinery 
in existence. 

Froth flotQtion is n ow used in a number of pla nts in the 
United St s. t e s a nd other countries to remove certAin materie. ls, 
pr incipnl ly excess silica ond mic a , from limestone . The successful 
ada ptation of this pro cess to the beneficintion of cernent raw 
ma t e ri ols hns permitted the utiliz8t ion of limestone deposits, 
which though r dv~nt ngeous ly situr ted, are toe impure in their 
nr.tun::l st 1te for cernent mcnufr> c •ure . 

Production of cernen t in 1940 wr. s 7,559 , 648 be.rrels vs. lued 
s t $ 11,775, 345 , comp2r ed with 5 ,7 31,264 bc rrels v~lued nt ~ B,511, 211 
in 1939. 'l' tlis rrl'Jrked gnin in product ion W'.t S due moinly to the l 2rge 
increose in industri!:,l constructi on in connec ti on with ws. r octivi­
ties. Most of the ce~ent produced is used within the Dominion but 
there is '.. SL"lD ll import 1:i nd export tr,:de o s vrnll . 

Exports of cernent during 1940 9mounted to 300 ,000 b Errels 
VBlued e t ~414 ,442, co mp8red wit h 156,556 b Brrels, va lued Et 
~159 ,579 in 1939, 

Imports of cernent tot a lled 13,214 bor r els va lued ~t 
$69 , 821 compnred with 1 6 ,622 ba rrels v~lued ~t ij 58,316 in 1939. 

Cernent is ene of the mos t import r nt of our structura l 
m~t eri ~ls end f inds us e in nll co nstruction work such s s bridges, 
dams, h ighwo.ys , found ~. tions or buildings . I n aè.dition, a n industry 
known os the c eme nt products industry m0king building blacks, bri~ks, 
pipe , ortificia l st~ne , gArd e n furniture, etc ., uses cernent a s its 
princip~l r ~w m~teri~l. 

The ~ver 0 ge selling prices of cernent per b Arrel f,o.~. 
plont i n th e seve r r l producing provinces during 1937, 1938 r nd 
1939 were s s follows : 
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lln 1938 

Q,uebe • $i 1 i7 't? l i 35 
0ntrrig ll3 l l 40 
Mc.ni tob2 2127 2,28 
Alberte 1.99 2 , 01 
British Cc-1 umb ia 1 , 81 1 , 87 

ISSUED BY THE BUR:::BA U OF MINES , 
DEPARl'MENT OF ~1UNES .AND RESOURCES, 
OTTAWA, MARCH , 1941 . 

1939 1940 

{iil ,33 $1,41 
l ll/3. 1,49 
2 ,25 2 i 25 
1 , 97 2 ,01 
1 , 91 1.94 



CLAYS AND CLAY PRODUCTS IN 1940 

The indus tri a l c lnys of Cn.nadn mci.y be c l ns sifi ed a s c arum.on 
clays, st onew~r e cla ys, firocl ~ys , and china clays. Stntistically. 
the c er o.mic i ndus try of C8.netda is convoniGntly cla ssified into two 
divisions: (1) Production from domost ic clc.ys, which includes the.,, 
1.Jr oduc ti on of building briclc, structural tilo, drnin tile , r oo firtg 
tilo, st onewar e , sewer pip e , p ott er y end r ofr nc t ori es, nnd (2) pro­
duction from imp or tod c l o.ys , which includ es the me.nufac tur0 of . .,. 
elcctricnl porcoln.in, sanitary war e , sewer pipo, t able waro, pottery, 
cer amic floor ~nd wnll til o , Gnd v~ri ous kinds of fireclay refrac­
tori os . The g ross vn.lue of Fül corf'.mic ·products manufnctured from 
Canadian c l 11ys (including sales of domestic clays) was $ 6,341,220 
in 1940, compared with $5,151,236 in 1939. 

C o,mmo n, Clay s 

Common clays sui table for the production of building brick 
atld tiie are to be fourtd in all the provinces of Canada. The vaiue 
of structurà1 èlay produdts made ftom domestic dlays (building btick, 
hoiiow , building tiie1 dfain yilet r9ofihg tile 1 etc.), was $4,35~l505 
in 1940 1 compared with $3,771,184 in 1939. 

Stoneware Clays 

The larges t producing area in Canada of stoneware clay or 
semi-fireclays lies in the vicini ty of Eastend and Willows, 
Saskatchewan, where large quan tities of the clays are selectively .,, 
mined: and shipped to Medicine Hat, 1'.. lberta, to be extensively 
utilized (owi ng to the availability of cheap g as fuel) in the na:nu­
facture of stoneware, sewer pipe and pottery. 

Stoneware clays a nd moderately refractory fireclays occur 
near Shubenacadie and Musquodoboit, Nova Scotia. A small amount of 
the Mu squodoiboit clay is used f or the production of pottery, but 
there has been no extensive exploitation of these clays for ceramic 
use. 

Stoneware clays or low gr ade fireclays are known to oŒcur 
near l'Yilli ams Lake, and Chimney Creek Bridge in British Columbia; il;l 
the Cypress Hill s of Alberta, and near Swan River, Manitoba, but as 
yet there has been little or no development, owing to their compara­
tive inaccessibility. 

The va lue of stoneware articles (sewer pipe, pottery, etc.) 
produced in Canada from domestic clays in 1940 is reported to have 
been ~1,623,728, compa red with $ 1,09~,920 in 193,. 

Pireclays 

_. Two l arg: plants and a few small plants in Canada manufacture 
f1reclay refractories from domestic a l ay. One, a bout 5~ miles south 
of Vancouver, B. ~•: extracts a h i gh gr ade , moderately plastic firecmy 
(by underground m1n1ng) from the clay beds i n th e Sumas Mountain and 
manufactures f irebrick and other refractory materials. Ano ther plant 
at Cl~ybank, Saska tc hewan , by solective mining , utilizes the highly 
~last 10 refractory clays from the " Whit e Mud" beds of southern 
0askat chewan . 
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A small amount of the mos t refractory clays in the deposits 
near Shub enacadie i s mined and u sed by the steel plant a t Sydney f~r 
refract or y purposes and the Musquodoiboit cla y is utilized to some 
ext ent for stove linings . Excep t fo r a f ew small concerns marruf~c­
turing r efr acto r y speàialties, and companies producing firebrick, 
blacks, etc., for th eir own us e , al l manufactures of fir ec lay re­
fractories in Canada utili ze imp ort ed clay. 

The value (sa l es) of the r efractori es produced i~ Canada . .­
from domestic clays in 1940 was $250 , 652 a s compared with #214,602 in 
1939; the va lue of r efra ctories produc ed f rom imported clays is re­
ported to have been $754,5 65 in 1940, compared with $523,2b8 in 1939. 

China Clays and Ball Clays 

China clay h a s been produced commerci a lly in Canada 6nly 
from t he vicinity of St . Remi d' Amhe r st , Papineau county, Quebec, 
where a group of open pits was opera ted fo:r s everal years prior to 
1923 .. In 1937 a r eorganiz ed company was formed tQ extract th.e 
kaoliniz ed materia l by under ground mining and to r e fine it into high 
gr a de china clay, washed silica sand forming a by-product .. A shaft 
ba s boen sunk to a depth of 365 feet , and a mill er ec ted to carry out 
the washing process in a ccordanc o with the most mod ern methods. In 
1931 a nearby prop erty was devol oped , œa i nly f or the production of 
silica sand , but a sma J.1 amount of china clay has a lso be.i,m produced. 

-,-
Important deposits of hi gh grade, plastic whit e-burning 

clays, a nd buff-burning clays occur in the Mat t agami, Abitibi, and 
Missinaibi rivers in northern Ontario. Sorne ma y be cJ.assed as china 
clays, sorne a s firoclQys , and othors ns ba ll clays . They have arous ed 
much i n t er est in r econt years, but ha ve not a. s yet beon cornmercially 
dovolop od, owing to th oir remoteness from industrial c .:...ntres, and the 
l a ck of tr ansport~tion f acilities. 

In British Columbi e. , elong the Frnscr river, about 25 miles 
a bove Prince George , i s ~n ext onsivo deposit of high gr nde clay, 
parts of vv hich yi old a gr o.de of china clo.y tha t compares f avourably 
with the best china cla ys found on this continent. Transport by 
barge to r a iJ.way ho.s boen consider od but a s ye t little development 
has t aken pla c o. 

I n tho manufac·tur c, of such products as porcela in, sani t a ry 
war e , dinne r warc , ceramic floor and wa.11 tile , otc ., china cl ay 
impor ted from Eng l and is used a l most entireJ.y. In addition to cla y 
for co r amic use , l a. r ge annua l impo r ta tions of china clay a re made into 
Canada for use in the pr oduction of fin e pap er, in the rubber industry, 
and for other industri a l purposes . The imports of china cla y in 1940 
were ve.lued a. t $483,399, compc. r ed with $376,750 for tho previous year. 

Ball cl2ys of high bond strength occur in the white mud 
bcds of s outho r n Sa skntchewo.n but as ye t the s e have not been developed 
t o qny ext en t. 

Compn. r ed to wo r ld production , the va].ue of clny products 
m11nufnc t ureëL in C,'.:ma dn. i s ver y smnll, and l o.rgo quanti ti es of the 
vc.rious kinds of co r n.mie :products a r e import ed 2,nnu8lly. The tota l 
vc.1 lue of ::,cmufnc tur ed cer c.mic pr ocluc ts i mpo rt ed: into Canada wa s 
$9 ,677,723 in 1940, compared with $6 ,992,3 82 in 1939. 

I 3 3USD BY TH.C BU:2.:B_A.U 031 MI NES , 
DEPARTTV:ElJT 0?1 IHNs;3 AND RE30UR CES , 
OTTAWA, IvIARCH, 1 94 1. 



DIATOMITE IN 1940 

Diatomite is the microscopically small remains of siliceoue 
-· shells of diatoms, a form of a l gae that atone time lived under water. 

The material of recent origin, which is the most common in Canada, 
usually occurs as a grey or br ovm mud. or peat, whereas the Tertiary 
diatomite is in more or less dry and compact beds, very light in weight 
and white to cream in colour. 

The International Diatomite Industries Limited, Tatamagouche, 
Nova 8cotia, continued to be by far the largest Canadian producer, but 
its output was twenty-five percent less than in 1939. The crude 
diatomite from Rhudes and Lockerby ponds, near New Annan, is calcined 
and treated in a small mill at Tatamagouche Station, 12 miles to the 
north. About 85 percent of t he sales was exported, mainly to England, 
while of the remaining 1.5 per cent sold in Canada, nearly all was used 
for filtration. G. Wightman, Smith's Cove, produced about 40 tons ot 
calcined diatomite in a small kiln erected on the Digby Neck deposit, 
Nova Scotia, and shipped a few tons for insulation purposes. Produc­
tion is expected to increase in 1941. 

There was some activity by W. M. Campbell of Saint John, New 
Brunswick, on a number of properties .in the Pocologan area near Saint 
John, New Brunswick. The deposits are extensive and the diatomite of 
good quality. About l½ tons of the crude from this area was shipped 
to Ottawa in 1939 by J. A. Morton of Montreal for experimental tests. 

In Ontario, G. Rusznyak of Toronto shipped about a ton of 
crude diatomite to Ottawa for testing from the Silver Lake deposits 
at Indian Station west of Pembro~e. Although the material is consider­
ably better than in the average deposits, only a small proportion can 
be made into an efficient filter-aid. From the Muskoka region a very 
small amount of diatomite was sent for testing by the Muskolca Diatomite 
Limited, Gravenhurst, but no shipments were made and the plant is no 
longer in operation. 

In British Columbia, the operations started in 1939 by West 
Coast Silica Products, Gabriela Island, ceased in December of that year 
mainly owing to the lack of markets. There is a small treatment plant ' 
near the deposit. About seven t ons of the diatomite stocked in Vancouve::r 
by Fairey and Company, Vancouver, and mined several years ago from 
Quesnel was consumed by that company in the manufacture of insulation 
bricks. 

The Canadian producti on in 1940 was 176 tons and sales 248 
tons, valued at $7,947 compared with 301 tons valued at $10,397 in 
1939. 

Experts record.s a re no t available , but from private informa­
tion it is known tha t 70 perc ent of the total sales was for England 
and about 3 percent for United States; sales within Canada in 1940 
amounted to 74 tons compared wi th 56 tons in 1939. 

In 1940, imports were about 4,900 tons, almost all from 
Ca lifornia, United Sta tes, compared with 4 .550 tons valued at ~128 808 
in 1939. ' ' 

Very littl e change oc curred in the consumption of diatomite 
used in th e home indus tri es dur ing the year. About ~O percent of the 
dia tomite now being consumed i n Canada is in the form of filter-aids 
14 percent is used for insulat i on, a 9 percent increase over 1939 ' 
and t h e r Gmaindor is a bsorb ed as a fill er, concrete admixture, silv~r 
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polish bns o , and in chomic als. Two compani c s are manufacturing di a tomite 
insula ting bricks . Amongst the r ec ent a pplica tions, the use of dia tomite 
in the pa int and vnrnish industry, has demonstra t ed its advantages as a 
flattening agent 3.lld a s an ext endor. 

Dcposits containing medium qua lity di a tomite are very common in 
sorne parts of Canada , Owing , howover, to United Sta tes competition and 
to the , a t present, compar a tively small Canadian demand, only properly 
propa red diatomite of the hi ghest qua lity can be successfully marketod 
on a scal o sufficiently l arge to warrant the operation of a property 
and the erection of a plant, 

Indic ~tiohs a ro tha t not m~re thah 25 perc ent of the calcined 
mat eri a l produced from the best qual ity Canadia h depdsit so far discovered, 
can be mad~ into an effici ent filter- a id tha t cnn compete with the 
imported product. T~ erefore, unles s th e rema ining 75 percent or more 
of the non-filt er gr ades automa tic a1ly produc;ed can be sold, the cost of 
producing tho filter- a id a lone would be too high to be commercial. At 
present, the C:,.nadi an consumpti on of all non-filter grades is less tho.n 
600 tons annua lly, mainly in the form of made-up di a tomite insulation 
bricks, the gruatly incroased production of which by Canadia n firms is 
necessa ry beforo tho Canadi on dia tomite industry can be profitable. 

-,, 

Prior to the war, Eng l and consumed about 50,000 tons of diatom:ite 
annua lly, which included a subst anti c. l tonnage of Danish "Moler" for in­
sula tion purposes. Since Mo.y, 1940, exports to England from Canada of 
a ll non-filter grndes have been sto ppod owing to tho lack of shi ~ping 
spa ce for this vory bulky and non-c·ri t:j.cal me. tori a l. England is, however, 
now importing fro m the Unit ed Sta t e s o. t tho rat e of about 4,000 tons 
annuo.lly of the highest quo. li ty filtor-aid only. 

Tho United Sta t es, which contribut ed about 50 pa r cent of the 
world's output, had 15 produc ers in 1940. Th o tot o. l SA.les were estimated 
a t 125,000 short tons, :tbout the snme a s in 1939. The Jargest of the 
25 othor world producors ~r o , Denrrork, Gerrm.ny, J o.pan, Alg eria, and 
Northern Irel~nd, in order of their importe.nce, each producing over 
5,000 t ons annuo. lly. 

The pr esent pric e in Cnnndn vari es from $30. 0G to $75.00 per 
ton for insulnti on nnd filtrRti on ; up to $200.00 in sma ll lots for 
mRteri a l sui table for polishes; imp orted insuln tion bricks vary from 
$85.00 to $140.00 per 1,000, nc co rding to grGde qnd density. 

ISSUED BY THE BURiAU OF MI NE S, 
DEPARTMENT OF MI NES AND RESO URCES, 
OTTA ,vA, Mii.R CH, 1941. 



FELDS?AR IN 1940 

Feldspar has been mined in Canada since 1890, the total recorded 
production to date being over t hree-quarters of a million tons, valued at 
nearly 6½ million dollars. Most of the production has been of high­
potash grade, and "No. 1 Canadian" has long been a standard in the ceramic 
industry as denoting prime quality for porcelain products. Sorne soda spar 
also is mined, and is sold for blending, as well as for use in scouring 
preparations and soaps of the "Bon Ami" type. 

The main centre of .production has been adJacent sections of 
western Qbebec and eastern Onta~id~ in the generai Ottawa region, with 
les ser amounts obtaine d alsci from Ontario mines distributed as far west as 
the Parry Sound and Sudbliry districts. Although formeriy a considerable 
part of the supply was derived from a number of small, scattered, and 
oft en intermittent, op erat i ons, in recent years the great bulk of the dut­
put has been obtained from a f e~ larger established mines. The chief 
Ontario source is curre ntly the Bathurst district, in Lanark county, some 
also c oming from the Madavrnska r eg ion, west of Ottm7a. At year-end, i t 
was report ed that the old Richa rdson mine, near Verona, Ontario, formerly 
a large producer, was in proces s of b e ing r e -conditioned for production by 
Toronto interests. Most of the Q,uebe c production cornes from an area along 
the Li èvre river, north of Buckingham, in Papineau county. Total output 
has, for some time past, been about equally divided between Ontario and 
Q,ueboc. 

Somo f eldspar has also been min ed from deposits in the Pointe du 
Bois r egion, in southeastern Man itoba, to supply a mill at Warroad, 
Minnesota, but ther e have be en no important shipments from this source 
since 1936. 

Feldspar production (s a l es) in 1940 totalled 21,185 tons, valued 
at $185,442. This v7as an increese in quantity of (69.5 percent over 1939,, 
when sale s were only 12,500 tons , v a lued at $112,309. Th e threat to th e 
industry from nepheline syenito, production of which commenced in 1936 and 
which it wa s thought mi gh t s e riously affect feldsp ar sales, has thus far 
not proved as serious as expected, though the material has greatly lowered 
feldspar consurrwtion by the domestic glass industry. 

Canadian spar producti on is divided between export and domestic 
channels, export sale s being usu ally somewhat higher than domestic 
consumption. Material for Cana dian use is ground in mills operated by the 
following concerns: 

Canadian Flint and Spar Company, Buckingham.Quebec. 
Frontenac Floor and Wa l l Tile Company, Kingston, Ontario. 
Bon Ami Company , Montreal East, Q,uebec. 

The first two companies grind ceramic material, whereas the Bon 
Ami produ ct (mai nly soda spar) goe s i n to scouring compounds. 

J,J. 
The gr eat er part of the exports ~ consigned to mills of the 

f ollowing t wo Americ an grind ers: 

Consoli dat ed Feldspar Corporation, Rochest er, New York. 
Genesee Feldspar Company , Rochester, New York . 

In 1 940 , cons equent on t he ces s ation of Scandinavian supplies, a 
demand for Canadian f eldspar developed for export to Great Britain, and 
t he year sa w t he f irst bulk shipments of both crude and ground material. 
t o the ~ritish market. Towards year-end, such shipments became restricted 
owing to lack of cargo spac e , but t he demand still continued active. 
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Exports of f eldspar in 1 940 totalled 14,255 _(bons, val ued at 
$95, 846; compared with 7, 661 t ons, valued at $49,957, in 1939. Imports 
of ground spar, all from t he Uni ted States, were 740 tons, valued at 
$13,661, compared with 607 tons, valued at $10,379, in 1939. Impolts of 
crude fGidspar (used for blending and for the manufacture of cleaners} 
wer e 50 tons, valued a t $6 73; compared with 257 tons, valued at $1,302, 
in 19391 

Latest compl e te statistical records (1937) show the worid pro­
duction of feldspar (including "china stone ♦+j a variety of granite used 
in pla ce of pure feldspar) as nearly half a mi11ion tons~ Canada ranks 
sixth in point of output, with about 4 percent of the total tonnage. 

The feldspar used in industry is all cru.shed or finely-ground 
material, usually prepared eithe r in mills operated by producers of the 
crude mineral or in merchant mil ls supplied from independent mines. A 
few manufacturers of ceramic products both mine and grind spar for their 
own use. Specially selected "dental spar", used in the production of 
artificial teeth, is also similarly prepared by the manufacturers. 

The great bulk of th e f eldspar production goes to the ceramic 
industries, of which t he glass t rado is the largest consumer, followed 
by pottery, enamel, and sanitary ware. _ In the Unit ed States, in 1939, 
these industries accounted for 98 percent of total sales. Minor uses 
include so aps and cleansers , abrasive wheels, and artificial teeth. 

Domestic f eldspar pric es in 1940 showed little change from the 
levels of 1939. Crude No. 1 gr a de was Quoted at $5.50 - $6.00, f.o.b. 
rail, for domestic mills and export. Ground spar, 200-mesh, soldat $16 
$18 , and granular glas s spar at $12, bath f.o.b. mill. 

Crude f eldspar en teri ng the United Stat e s pays a duty of 25 cents 
per long ton; ground f eldspar i s assess ed at 15 percent ad valorem. 

ISSUED BY THE BUREAU OF MINES , 
DEPARTMENT OF MI NES AND RESOURCES , 
OTTAWA , MARCH, 1941. 



FLUORSPAR IN 194 O 

Production of fluorspar in Canada is relatively small an4 
the operations are somewhat intermittent, the chief source of output 
at pre sen t being the Madoc area in Hastings county, Ontario. Else­
where in Eastern Canada no deposits of commercial importance have 
been fourtd although there are scattered occurrences in Ontario and 
Quebec. and in the Lake Ainsl~ e disbrict, Nova Scbtial the ~ineral 
is found in associatioh wi th veins of baritei ±h the West .the Rock 
Candy deposit near Grand Forks, British Columbia is the iargest known 
occurr 0ncJ of fluorspar in the Dominion. 

Sorne fluorspar was mined in the. Madoc district in the early 
years of the present century, but the deposits first received serious 
attention during and immediately following the Great War period7" when 
a number of mines were opened and from which shipments totalling about 
20,000 tons were made. lhe interest then waned, and until 1939-1940 
the output seldom exceeded 100 tons in any one year. Most of th ' ~ 
~ was won by piçk-and-sho vel methods at surface or by workîng 
over old waste dumps. During the past two years, several companies 
have been formed tore-open certain of the old mines in this field. 
In 1939, operations we re started by Moira Fluorspar Mining Syndicate 
on the Noyes property and a mi l l was built to beneficiate the ore, 
which, a s in most of the other Madoc deposits, carries considerable 
calcite ~nd barite. Sorne fluorspar wa s produced, but the venture was 
nota success and in 1940 the company transferred its operations to 
the near-by Perry mine. Work wa s suspended, howev~r, before the mine 
came into pro duc tian. In 1940, the Wallbridge mine was taken over by 
the Dominion Fluorspar Company, which buiL; a fair-sized plant and .,, 
w~ made shipments during the last half of the year mostly to steel 
plants in Ontario. No conc entration was practised, aside from hand­
picking to remove waste, and the grade is reported to have averaged 
about 63 per cent.1 --L The possibilities of various other properties in the Madoc 
area wer e investigated by intorested concerns in 1940 without results 
of importance. At the end of the year Reliance Fluorspar Company, a 
new entorprise, is reported to have commenced operations on the old 
Howard, or Hill, mine. An article entitled "Fluorspar Ores of Madoc, 
Ontario", appeared in the Canadian Mi n ing Journal of October, 1940. 

Small bodies of fluorspa r occur in a pegmatite forma ti on in 
Cardiff township, north of Madoc, from one of which W. E. Cla rk of 
Toronto shipped a carload of fluorspar in 1940. The mat eri a l is of 
a doep purple colour and exc·ep,t ionally pure, and the shipment is 
r eport ed to have a ssayed over 98 por c en t. 

'f' 

A discov ery of fluorspar associated with metallic sulphides 
was made in Montbeillarœ township, in the Rouyn-Noranda district, 
Quobec , and Cook Copper and Fluorito Corporati on , Limi t od, was formed 
to develop the propcrty. A samplo shipment of thG ore made t o the 
Bureau of Mines at Ottawa fo r testing assayed .53 percent CaF2• 

The Rock Candy mine in British Columbia was operated by 
Consolidated Mi ning and Smolting Company be t ween 1919 and 1929, but 
it has s inc o becn idle. Output from the mine r eached an estimated 
t otal of 70,000 tons of oro , fr om which 30,000 tons of conc ontrate was 
recov: rod. Mos t of the produc t ion was us od by the company to mako 
hydrof l uosilicic acid, for use in thu el oc trolytic purification of 
l ead a t its Trail sm0lter. SufficiGnt by-product fluorine for this 
purpos o is now r ecover ed from t h e tr oa tment of phosphate rock i n the 
company 's fertilizer plant a t Tra il. 
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Considerable test wo rk was done in the Bureau of Mines 
laboratori es at Ottawa during 1940 on means of ben eficiating Canadian 
fluorspar, ch i efl y on ores of the Madoc, and Lake Ainslie areas . It 
was found difficult to make high gr ade concentra tes and at the same 
time to ob tain a high recovery fr om these ores owing to the trouble 
encount er ed i n removing the assoc iat ed barit e and calci t e . Encouraging 
r esults we re ob t ained , however, with the use of the sink-and-float 
method for the r emoval of l i mes tone gangu e in the · coarse sizes. 

Canadian production and tMade figures are not availabl e for 
publicati on owing to wa r cond iti ons. 

World production of f luorspa r i n r ocent years has averaged 
about 5 00 , 000 short tons annuall y , of whi ch th o United States and 
Ger many together havo sup~lied about 75 percent . The r ema inde r has 
como mainly fr om J ranc e , the Jnited Ki ngdom, Ko r ea , Italy , Newfoundland, 
and t he Un i on of Sou th Afr i ca . As a r esul t of war demands for the 
st eel trado , pro ducti on in th e Unit ed States has shown a large increase, 
and devolopments have been unde rt aken to rais e the Nowfound l and outpu t 
c ons idor ably. Fluorspar has boe n c l assed by the Ame rican Government 
as an essentia l war mineral . 

Fluor spar is a wid el y us ed mineral , but the st eel industry 
is by f ar the l arges t consumor. Us ing sales in the Unit ed 0tat es a$ 
an index of consumption , close to 70 per cent of output in 1939 wa s -~ 
used i n tho steel industry; 15 perc en t in tho manufacture of hydro­
fluori c acid, and 12 percen t in the onamel and glass trades . Fl uo r­
spar is use d a ls o in foundry wo rk ; in tho maki ng of cem~nt, carbon 
el oc tr od.es , ca lcium car:Pide and cyanamid; in th e r oduction of a luminium, 
t he r efining of l oad, and thG troa tmen t of various rar e-me tal ores ; in 
th0 pr oduc tion of f orro- alloys; and as a bindor in abrasives. • Mos t 
of the hr drofluoric ac id ma.do is used i n the manufac tur c of a rti ficial.,, 
cryoli te ,,,and of a wide rango of or ganic and inorganic fluorine 9ompounds.. 
I ts us e in the making of organic r cdrig0r ants of the "Freon" (dichloro ­
difluoro - methan e) typ o is incr oasing , 

oiear ~ glassy ; crystal fluorspar whi ch is exc eedingly r ar e and 
s ell s a t abou t ~l. 00 an ounc0 , is used in various typos of optièal 
instrument s . Rocently th 0 tundoncy bas beun t o supplant this mat eri a l 
by artificial lithium f luo r ide , grown f rom a furnac e me lt 1 and now 
ob t a i nable i n crys t a l s up to 8 pounds in wo i ght. 

Recen t i n t er os t in Canadi an fluorspar has boen prompt ed 
largo ly by war domand for the domostic s t ee l trade , t he r equiroments 
of which havo beon running at about 10,000 tons a year . Fluxing gr a vol 
or lump grado for mo t allurgic a l us e i s usuall y sold on a spocificat i on 
of 85 por cent CaF2, wi t h no t ovo r 5 percent sili ca . It shou ld c on tain 
not over 1.5 p0r cent of f i ne s . Much lower g rade mat eri al is, however, 
usable , pr ovided it cont ains no excoss of obj octi onablo impurities tha t 
mi ght contaminato t he mo t al , t hough t he pric e commanded would be bolow 
tho r ogular market l eve l for st~ndard spar. 

Rogular metal lurgical-gr ado fluorspar (imported) so ld in 1 940 
a t about ~21 perlon~ ton , dol i ver od , whilo domostic 65 perc ent grade 
was quoted a t about $ 18 per short t on . Unitod Sta t es pricos a t the e nd 
of the year we r o $2~ pe r short ton f . o. b . Kentucky and Illinois mines , 
and $25 • .50 per ton fo:r impo rt ed rna t ori ::: l , duty pa id, dolivGred a t 
Atlantie ~orts. Cor amic (glass 3.11d oname l) grades ca ll for no t l es s than 
95 ~er con t CaF2 , with a l'Jk~xi mum of 3 perc ent silica a nd 0.12 percent 
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iron (~e2o3 ). The rnateri a l • • •• requires to be offered in ground 
forrn in various rnesh sizes, !rom coarse to extra fine. Arnerican quota­
tians for this grade at the end of 1940 were $32.60 per ton, in bags, 
f.o.b. Illinois mines. Acid-grade spar, lump, gravel, and ground, 
oarries the strictest specification, minimum 98 percent CaF2, and not 
over 1 percent silica. It sells at approximately the same price as 
the cerarnic grade. 

Fluorspar entering t he United States pays a duty under the 
genexal tariff of $5.60 per long ton if it contains more than 97 per 
cent CaF 2 ; $8.40 per ton if it contains less than 97 percent. Imports 
from Canada and the, United Kingdom pay $ 4.20 per long ton ($3.75 per 
short ton) for above 97 percent grade material. No duty is levied on 
fluorspar imported into Canada. 

I3JU2D BY THE BUREAU OF MI NE S. 
DE.2ARTi\ŒNT OF MUTES AND RB SOURCE S, 
OTTA ifA, MA.ROH, 1941. 



G.ARNET ÎN i94 b 

Commercial garnet bel ohgs tb a gtoup of ~omplex silicate 
minerals of which almandite, t he brownish-red iron-aluminium silicate 
is generally considered t he hardest and the best as an abrasive. 
Garnet ,.is a ra ther common mineral constituent of certain rocks dis­
tributed throughout the Domini on and it usually occurs as a garneti­
ferous- gneiss, large areas of which are known in parts of Ontario 81i'I'd 
Quebec • .A t present, however, l ittle garnet is produced in the Dominion, 
the only company in operation in 194C being Canada Garnet, Limited, at 
Labelle, Quebec. Sorne prospec t ing was also done on a deposit about 
40 miles northwest of North Bay, in Ontario • 

. ,, 
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 industry • .A s 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 ap preciable extent. 

The specificati ons for garnet for use in the making of high 
quality a brasives are s omewhat exacting. The individual crysta ls should 
be clear and free from embedded impurities and from minute factures. 
They s hou ld be of a deep wine-red colour, and not smaller than pea 
size, walnut siz e or large r being preferable. The garnet should be 
tough, but should yield sha rp and angular grains when crushed. The 
deposit should be extensive and the garnet content should net be less 
than 25 percent. It s àould also be clos e to rail transport a tion and 
industri a l centres-. Few, if any, of the hundred or more garne t deposi ts 
so far examined in Cana da f ulfil all of these requirements. 

Canada Garnet, Limited, co~pleted the mill on its property 
at Labelle, but made ho shipments of a brasive garnet~ other than a few 
hundr ed pounds for trial. The company, however, sold about 8ft tons of 
mixed garnet and rock valued at $629 for us e in sand-blasting. 

Between 90 and 95 p or cent of the world output of garnet cornes 
from the United States, Barton Miµes Corporation, North Creek, New York, 
being by f ar the largest producer. Its product is regarded as the 
world standard abrasive garnet and its deposits are Jarge. To tal sales 
of the thr ee active compani es i n the Uni t ed Stat es in 194 1 amounted to 
3,600 tons as compar ed with 4,056 tons , valued at $278,536 in 1939. 

Attempts in th e past to produc o commercial garne t in Canada 
have failed owing to the small extent to which it is us ed; to the aom­
petition from high qua lity Unit ed St a t es ma t erial; and to the fact 
that gar ne t possessing abr asive eff ici ency equal to that obtained in 
tho Unit ed States has not as yet boon found in sufficient quantities. 
Consumption in Canada has nevor boen mor e than 150 tons of graded grain 
a year, about half of which i s supp liod by the United States • 

.As ide from tho United States, England is by far the leading 
c onsumer of garnot, but t he amoun t us ed prior to tho war was less th.an 
800 tons a yoar. Co a t od abrasive manufactur ers in England would be 
glad to t ako Canadian garne t, providod it is up to the Amorican stan­
dard and tha t a regular supply of thi s standard could bo guaranteod 
ovor a long po riod, but they a r o not prepa r od to do so othorwis e. 
Cha lk fli n t, which is us0d to a largo oxtent in England, is mined 
locally and , a lthough it i s not as g ood ns garne t, it is much cheaper 
and could be substituted almost entirely, if nocossary • .As abrasives 
made from gar ne t a r o.,,.i;io t usod fo r war purpos os, the Bri ti sh.,,Q. emand is 
not likely to i ncr eas o a s a result of the war. Compe tition from the 
a rtificia l abra sivos--silicon carbido, and oxide of a lumina--is anoth er 
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sGrious factor i n the m~r ko ting of gar no t, the mo r o so a s t ho us o of 
th os o abra sives ha s beon extendod rec on tly to the wood working a nd 
l ea ther i ndus tri es , tho t wo industri e s in ,Jhich the us a of garne t 
abrasives ho. s long hold sway. 

Tho price i n t he United St Gt os of tho best qunlity conc en­
tra t e from whi ch g r a i n is pr opa r od for nbra sive pnp ors nnd cloths 
r cngos from $75 to $80 n ton f.o.b. minas ~nd of gr ndod gr ai n , $ 90 
n to~. Samo s a l os of garne t fine s for uso in tho surfncing of pla t e 
g l o. ss vrn r e nn do n t o. bout $ 26. 00 a ton deli vor od, -:,_nd g'1rne t for use in 
sand-bla sting so ld ~t $3 0.00 Q ton . 

Crudo gar not or e or ungrndcd mixo d concontrn t o on t ors the 
Unit ed Sta t es duty fr oe , tho dut y on g r a in gr ~ded into s opar q t e siz e s 
and speci ally prepa r od go.rno t being ono c ent a pound. 

I 33UED BY TH~ BUREAU OF MINES , 
DEPARTMENT OF MI NES AND RESOURCE 3, 
OTTANA , I\:1ARCB , 1 94 1. 



GRANITE IN 1940 

(Building, Ornemental, a nd Crushed) 

The stone quarried in this industry consists of granite 
a nd rel a ted cryst8lline igneous rocks used for building, decorative, 
ornament3l, or const~uctional purposes. Prcducing properties are 
situated in N, ve Scotie, New Brunswick, Quebec, Ont a rit, Ma nitoba, 
a nd British c , 1umbia. Lorge nreo s in Conoda are underloin by 
grsnite, and the prospects of finding stone suite ble for its various 
uses are go,d. 

Much of the grs nite produced in Canada is used for 
foundations for highvrnys; for the permonent bs ll ,1Sting of railwoy 
roa dbeds; for heavy aggreg?te in l a rge concrete structures; for 
the filling of break~o ters; ~nd for bridge piers. The merked 
curtailment of such operotions during the pest severol yeors has 
seriously affected production. Production is still f?r below the 
record years. 

The industry in the Meritime Provinces wes comparatively 
quiet. Few new deposits were opened nnd production came from the 
well-established firms. 

Quebec furnishes most of the grs nite for building, the 
Stanstead, St. Samuel, Lake ~t. John, and Riviere-a-Pierre districts 
being the leading producers. The low ebb of building construction 
during the post few years has seriously qffected this br~nch of the 
indus try. 

The Silver Gr~nite Company extended their operations in 
the Leke St. John district. 

Me terLü from qua rries in Quebec WP, S mPde use of in the 
post f ew years in A nu~ber of Cnn9dA's public buildings including 
the ~upreme Court Building, Ott awa, the Ottawn Pest Office, And 
severAl s tructures in British Columbia. It ·;:r s used o. lso in the 
cons.truction of the T. Eaton Compcrny's stor ~s in Port 11rthur El nd 
Edmonton. A red granite of medium to conrse texture ~nd of a 
uniform mixture hes rec ently been developed neAr Coe Hill, Ont e rio, 
by the Upper Ceneds Granite ~uerries Limit ed nnd this deposit is 
being expl•i ted 1ni th e vie TT to supplying bath the domestic ond export 
m0.rke ts for monument ~ 1 ~nd buil ding stock. 

Prospecting for gr0nite deposits, suit 9b le for both 
building 8nd monumentRl us e , has been nctive in Manitoba, end 
several deposits of r cd gr· nitè of TJ-ürious s11,,, a.es h2. ve been loc cJ ted, 
but so f a r little development hEt s t alœn pi'ace . · 

Grnnite for monumenta l use is produccd in the Maritime 
Provinces a na in ~uebec, Onta ri o , ManitobP, a nd British Columbia, 
a nd is fin ding a sffiFI 11 but steadily inc r eP s ing m 1rket. Ea rl y in 
1939 an npprecü,ble Rmount of foreign stone , princip~1lly of the 
black a nd red vori eties, wp s impo rted, mqinly from Finl~nd and 
clwe den, but this source of supply is now eut ~ff. Bl~ck gronite 
lrns been quorried in Ca ne de, no t!l bly in the vicinity of l eke St. 
John, Q,ueb ec , ond fro n qur r ri es ": long the north shore of lAke 
0uperior, 3nd stone from these ore8s should find 0 re~dy msrket 
f or monument 0l use. Other depo s its of 'blr. ck gr9ni te' in t he 
M~ ritime Provinces, ~ue bec, Ontnrio, ~nd M~nitoba show oromise of 
yielding stone of good qu9lity. 
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Gr Jnite is us e d for building purposes m~inly in l ? rge 
build ings, such r s public 0nd semi-public structur e s 9nd institutions. 

Th e c~nqdi~n production of granite in 1940 wo s 1,147,667 
tons velued a t $ lj 884,410, compored ~ ith 1,102,395 tons va lued a t 
~2 ;119,501 in 1939. 

Expotts were 1,075 tons, valued o t ij l0,954 (gre nite and 
m:, rble unwrough t) i compared wi th 925 tons, VAlued e. t .J;i lO, 23 5 in 
1 939. Imports of grPnite were ve lued a t ~61,935 in 1940, compered 
with imports v: lued 2 t $ 94,738 in 1939. 

Sorne gr nnit e wa s i mported nuring the ye ~r from the United 
o t a tes for monuments l us e 1 ~u t th ese imports ~r e likely intime to 
be repl2 ced by Ce ii~di oh m1'.:\te r b. l, The demrnd for stone for rtidtiwnent e. l 
use vnries, 8hd n vGr i ety which hns ehjoyed 8 ste~dy mPrket for a 
numb e r of yee rs ~PY l ~ter be completely superseded by nnothe r variety. 
Ht present, the so-ca lled 'bla ck gr , nite' 9nd the 'grey' varieties 
s e em to be in most dema nd for monuments , Plthough the verious shades 
of r e ds a r e still popul ~r in msny districts. 

Now th~t shipm ents from th e Scnnd ina via n countries to the 
United States ~nd to Ca na da heve been discontinued , C9nadion produce r s 
~o uld b e well r: dvised t o give ca r eful study to th e market possibili­
ties of o monumentr-1 stock, especi <: lly for th e bl0 ck end r ed vari e ti es. 

In the buil ding tr nde , col oured gr a nites s re being used 
to an incregs ing extent in th e form of thin polish e d sl8b s for trim 
for buildings in ·;.1hich th e mAin colour scheme C":.lls for contrest. 

Ca nadi an grnnites Pr e suit ~b l e for r ll th e purposes for 
wh ich gr nnite i s us ed , And ~ ith pe rsi stent edvertising th e re is no 
r ee son why this i ndustry sh ould not ho ve 8 flourishing futur e . 

I SSUED BY THE BURE.t~U OF MI NES, 
DJ:BP1,RTMEliT OF MI NES 1iND R::..:,SQURCES , 
OTTnVJ.A, 1LRCH , 1 941. 



GRAPHITE IN 1940 

Graphite is widely distributed in the Archaean rocks of 
western Quebec and eastern Ontario, i n which regions there was formerly 
a somewhat extensive graphite industry~ Wi t h the exception of the 
Black Dona ld mine, all of these operations have long been idle and 
the plants for the most part have been dismantled. The Canadian 
deposî ts include bands or lenses of graphi1.,:l.'! gn~iss; belts of crystal­
line Grenville limestone c arrying diss emina ted flake; and smaller, but 
often rich, pockety bodies or veins of co a rsely crystalline graphite 
of p lumbago character, usually also in limestone. Near St , John, in 
New Brunswick, bodies of amorphous g raphite were worked mai.ny years 
ago on a small scaleo 

No new developments wer e r eport ed in 1948 n Black Dona ld 
Graphi te Compan_y was the only ope rator , its mine and mill heing located 
at Whi tefish lake, 13 miles west of Calabogie, Renfrew county, Ontario o 
The company has been in co nt inuous operation fo r more than 30 years, 
mining a deposit of exceptional size and richnesso The ore carries a 
grade of flake too small for crucible use, but well adapted for foundry 
faci ngs and lubricants., for which purpose most of tp.e outpJ,J..t is solda 

Artificial graphite is made in Canada by Electro-Metallurgical 
Company of Cana da, at Welland , Ontario, and by the Exolon Company at t.ft~ 
Thorold, Ontario. TheBe concerns supply the American market wi th ~ 
of its r equirements of this class of g raphit eo 

Canadian production and trade figures are not available for 
publicat ion owing to th e waro 

Most of the material treated in the Black Donald mill in 
r e c c:mt years bas bee:n old, rich mill t ailings made i n the oarly days of 
op er a tiQn and discharged i n to Whitefish l ake , from which they ar~ now 
being r ecovered b;y pumpingo At the end of 194 O the company starteè.. to 
diamond-drill in a search fo r now orebodies, as the or-o in the old mine 
workings ha s been mos tly r emovodo Most of the production goes to the 
domes tic and Amorican foundry tra de, but in 1940, shipments were also 
r eport e d to ha ve been mn d e to Grea t Britain~ 

World production of n a tura l graphite of a ll g r ades, and 
including flake, crystallino (Plumbago) 9 and amorphous, during the 
past de ca de hus a vor aged about 140,000 shor~ tons a year~ Madagascar, 
Germany , Austri a , and Czechoslovakia a r e the principal rources of flake 
gra :9hit e ; Ceylan of crysta lline; and Mexj_co and Korea of the amorphous 
varie t y . 

Gr C'..phi t0 has :-1 v::trie t ~r of uses in indus try, but i t is employe d 
princ i pall y in foundry fnc i ngs , lubricnnts, crucibles, penci ls and 
crnyons , paints, :IDd s tove polisho Using the United St ates as an in~ox 
of the trend of consumption, the a bovo industries took 63 percent of 
the tot a l graphite sales in 193 8, the romalnder going into minor s un­
specified tra d es. Dry ba tt e ries, e l ectrodes , a nd commuta tor brushes 
use im:port r.nt quantitios, mostly nmorphous or artifi cinL. 

By the end of 194 0, t he wa r ha d not occ a sioned any serious 
shortage of grc.phit e shipmonts to the Americn.n continent, and clealersT 
stocks were thon es timn tod a t about t welvo monthsV supp l yo Ameri cnn 
impo rt ers, howover, onrly in 1941 commonced to show concern over a 
throa t enod curtnilmen t of shipmonts from Madngasc~r for the orucible 
tr .-,_dG , which consumes c.bou t 90 por c ent of suc·h i mpo r ts" This involvod 
tho poss ibility tho. t Amcricnn crucibl o mc.kers might bo forcec1 to revert 
to o~rli e r prnctico a nd QSe Ceylan gr~phite, now l nrgcly discarded in 
f nvour of Madag~s cm- flnke. 
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Graphite for United 3tates consumption is ma inly handled 
through la:rge impo rting bouses who supply the trade. Prices at the 
close of 1940, ~s reported by one such importer we re: ~ Madagascar 
flake, 6½ - 8 .. cents per pound; Ceylon lump, 7 - 15 cents per pound; 
Ceylon c hip, 5 - 10 cents p er pound.; Ceylan dmst, 3 ½ - 8 cents per 
pound, all ex-dock, duty paid, Ne_w York. 

,,. 

United States imports of graphite from Madaga scar in the 
period 1931-1939 averaged about 2,000 tons a year, but as a result 
of the defence programme requirements are now much higher . Ceylon's 
production and experts remained steady in 1940, with no important 
chang e in prices. Exports from Ceylan were chie fly to Japan which 
was followed by the United Stat es and the United Kingdom. Mexican 
amorphous gra~hite sales suffered a temporary s e t-back during the 
latter part of 1939, but recovered early in 1940. The material 
recently soldat $10 (U.S.), f.o.b. mines, for 80 to 82 percent 
grade . Exports of amorphous graphite from Korea have been increasing 
ra ,üdly, and in 1939 shipments from that country r eached a total of 
close to 87,000 tons, a gain of .31, 000 tons over 1938, Japan be·ing 
the c 1.ief importer. 

Graphite entering the United States, under the general 
tariff, pays a duty of 10 percent ad valorem on natural amorphous 
and ,.artificial grades, and of 30 per cent on crystalline lump, chip, 
and dust grades. Imports from Canada and the United Kingdom pay .,. 
one-half of the above rat es . The Canadian t a riff provides as follows: 
graphite, not ground or oth0rwise manufactured, British, free; inter­
media te (including the United States), 7½ percent ad valorem; general, 
10 percent: on ground and manufactures of; including foundry facings, 
but not crucibles, British, 15 percent; int ermediat e , 22½ percent, 
general, 25 percent. 

Graphite has been classed as an essential or ''strategic" 
mineral by the United States Go vornment, and experts of graphite and 
graphite products have beon subject to spocial export license sinco 
July 5th, 1940. 

ISSUED BY TH-6 BUREAU 01!1 MINES , 
DZPARTMENT OP MINES AND Ri~SOURCE3 , 
OTTA NA , MARCH , 1941. 



GRINDSTONES, PULP~)To~;:-33, AlID SCY·J'H:2 .:JTOITES r:t 1940 

Grindstones - The Read Stone Company, 3ackville, New Brunswick 1 

pr oduced about 9,200 stones with a total weight of 23 7 tons from near 
Stonehaven , on the Bay of Cha leur, New Brunswick. The Stanley Works 
Company , New Britain, Connecticut, United States, operatàd the Mie Mac 
quarry a t ~·Joodburn in Merigomi s h Harbour, Nova Scotia, and shipped 
ap~roxi ma tely 62 tons of grindstones . The total grindstone sales 
amounted to 299 tons va lued at ~11,723, as against 283 tons valued at 
$12 1 188 in 1939. ., . 

. ,. 
The large-size Canadi an grindsto n es are used mainly for 

sharpening pulp-mill and tôbacco knives , and in the United States i~ 
th$ file, machine-knife, granite tool, and shear martufacturing indus­
tries, The small stones are used for scythe and axe grinding, Sub­
stanti a l competition from the artific i al grinding wheel , ahd to some 
extent from forei gn natural stone~ are causes of the dwindling of this 
business. 

Pulpstones - There has been no output of pulpstones since 
the J . A. and C. H. Iv~cDonald Company ceased production three years 
ago f rom the sandstone beds on the northwest end of Gabriola Island, 
ncar Nanaimo, Vancouver Island, British Columbia , but the company 
expects to resume production in 194 1. 

Good :pul:pstones are in demand, particularly for use in the 
large magazine grinder s , but a s kno wn Canadian de posits con tai ning 
thick beds of sandstone of the proper quality appear to have been 
worked out , production for the pres ent bas ceas ed. Added to this 
there is substantial and i ncrea sing comp e tition from Canadian made 
artificia l segmental pulpst one s mainly of silicon carbide gri t, tre re 
being at presen t nearly 500 of these stones in operation in the various 
Canadian pulp mills~ The imported natural pulpstones corne mainly from 
West Virginia, Unit ed Stat e s . 

Scythestone s - Over 42,0 00 of the se small hand opdrated 
stones, with a total woight of 18 tons and va lued at $2,520 were 
sold by the Read Stone Company. These stone s ha ve for many years 
been obt ained from the samu Stonehav en, New Bruns wick, quarry from 
which the grindstone s ar o produced, but from finer t extured beds of 
the sandstone . Sales in 1 939 we ro 20 tons valued a t $3,088. 

The production of a ll gr a de s of stone in 1 940 was 317 tons 
valued a t i l4;243; in tho pr evious yoar tho production was 403 tons 
valued at $15,276, · ·, 

The experts of the s e stone s in 1940 were valued a t $4,149 
a s against a va luation of $ 6,312 in tho pre vious year. The imports 
which consistcd chiefly of pulpstone s, wor e valued at $192,493 a s 
against $133,273 in the pr evious year. Most of these corne from the 
United Sta t e s . 

I 3,3UED BY THE BURsAU Üf1 MI NES , 
D~PARTM}~NT O? MI NE.3 AND P ~.30TJRCE,3 , 
OTTA /A , MAR CH, 1941. 



GYPSUM IN 1940 

The materials produced are the hydrous calcium sulphate, 
cornmonly known as gypsum, the partly dehydrated material known as plaster 
of Paris ·or wall plaster, and th e anhydrou s calcium sulphate known as 
anhydrite. Gypsum is marketed in t he crude lump form, ground as "land 
plaster" and "terra alba", or ground and calcined, as plaster of Paris or 
wall plaster. Each year an increasing portion of the calcined material 
enters into the manufacture of wall-board, gypsum blocks, insU::~ting 
material, acoustic plaster, etc. Anhydrite is us ed mainly as a fertilizer 
for the peanut crop in the Atlantic seaboard states of the southern United 
States . 

Nova Scoti a is the larg est produc er of gypsum in Canada, and 
is followed by Ontario, New Brunswick, Manitoba and British Columbia. 

In Nova Scotia, the National Gypsum (Canada) Company md not 
operat e their Cheticamp quarry throughout the year although a small 
shipment was made from storage. The largest operation of this company is 
at Dingwall in northeast er n Cape Breton where operations were carri ed on 
continuou~ly night and day, furnishing shi pments for the United Sta t es . 

The Gypsum, Lime and Alabastine (Canada) Limited continued 
opera tions during the sumrner months from th ei r deposi t at the he ad of 
Baddeck bay. This deposit was formerly owned by the North American Gypsum 
Company, Rutland, Vermont. Already a face 20 fe e t high and over 1 00 fe e t 
long has been developed and shipments were made by boat to the company's 
manufacturing plant at Montreal. 

The Windsor Plas ter Company obtained its requir ements of 
gypsum 
Gypsum Company . 
Nova Scotia. 

from the old Mosher quarry on the property of the Windsor 
This quarry is situated a few miles east of Windsor, 

The deposits in th e vicinity of Windsor, Hants county, were 
active ly worked throughout the year, :tnbs t · of-+ the ma ter ial being shipped 
crude to the United States. 

The gypsum quarries and plant at Hillsborough, New Brunswick, 
operated stea di l y and shipments of crude gypsum were made to the United 
States and all gr ades of plaster and wallboards were produced for the 
marke t in eastern Canada . 

Ext ensive deposits of gypsum are known to occur in northern 
Ontario, but, so far, t hes e have not been developed. In southern Ontario, 
the gypsum industry was active in the district south of Hamilton, and 
supplied all grades of plast er and plaster product s to the markets in 
Ont ario and Quebec. 

The markets in the Prairie Provi nces were suppli ed by the four 
operating plants, t wo of which are in Winnipeg, Mani toba, and tvro in 
Alb erta. 

Deposits i n northern Albert a , although distant from markets and 
ra i lway, are of good grade . 

I n British Columbia, production from the deposits at Falkland 
were maintained to supply the plant at New Wes t minster. Several other 
deposits are known to occur in Brit i sh Columb ia. A large tonnag~ ?f by­
produc t gypsum i s obtained from the production of phosphate fertilizers at 
th e plant of th e Cons ol i da t ed Mining and Smelting Company at Tadanac, and 
efforts to find an outlet for t hi s materi al are being continued. 



IRON OXIDES (MINERAL PIGMENTS) IN 1940 

Ochre ous iron oxide , sold uncalc ined and used chi efly in the 
purific a tion of illuminating gas, c onstitutes the bulk of the. minerals 
produc od under this cat ego ry. T~e calcined f orm of ochreous iron oxide 
is us ed in the manufacture of paints; a smaller quantity of natural 
iron oxides associat ed with clay-like mat erials in the form of umbers 
and siennas is pr oduc ed in both the r aw an d calcined st a t e , for use 
as pigmen ts in paint manufacture. 

Most of the pr oducti on f or many yoar s has corne fr om~depo sits 
in t ho vioinity of Tr ois Rivijres, Quebeo. In Qu ebec th e operati ons 
ware as fo ll ows : at Red Mill, near Trois Rivi~res by Sherwin-Williams 
Company of Canada , a t Rang St~Pi c:rr o , Champlain Se igni ory, and at St. 
Adelphe , a ll in Champlain county; at Almavill e , Lavi ol e tte c ounty , and 
at Le s Forges, St . Ma~ri ce county . 

-,-
The Sherwin-Williams Company was the only producer of cal­

cined iron oxides; a ll t he other pr oducers marke t ed only air-dried 
products . 

A small ochre depo sit at Cheneville , Eartwell t ownship, 
Pap i neau county, was und er deve l opmcnt in 1940 by J. E. Chapman of 
Hawkesbury, Ontari o , and a smal l t onnage of air-dricd products was 
shippe d fo r experiment a l purposes . The mine and plant of Eugene 
MoNic oll, at Lacost e , Lab elle c ount y , we r e idle throughout th e year. 

Other deposits wo r ked in the pa st in Quebec ar e : near Ste. 
Anne de Beaupré , Mo ntmor ency coun t y ; at Les Forges, near Tr ois Rivières; 
in Lynch township, Labelle county; and at St . Raymond, in Portneuf 
county. 

,,. 
The e r ccti on of th e proposed sulphur plant a t the Alderma c 

mine, f r om which ir on oxide was t o b e produc ed as a by-product, ha s 
bean def erred owing t o t he war. 

A s mal l produc·ti on of ir on oxide fr om British Columbia has 
~ 

been r epart ed since 1923; the oxide is used chiefly for gas purifica­
ti on. 

The iron oxid e i ndustry is c omparative l y small, and the 
quant ity pr oduc ed vari a s but little fr om year t o year. The presen t 
pr oduc i ng l oca lities have met the r e qu ir ements of the domes tic pigment 
tr ade f or the cheaper gr a des f or many years. Other dep osits c ould be 
wo r ked i n Quebec and Ont a ri o , i f the demand warrant ed the ir deve l opment. 
In Nova Scotia, beds of ochre and umber have been wor ked in the past t o 
a small ext ent. In Alberta and Saska tchewan several deposits of ochre 
ar e known, s ame having commerci a l possibilities, but, owing to tbeir 
pr esent inaccessibility and to the limited market, they have had little 
developmen t, a nd large depos its near Grand Rapids and Cedar Lake i n 
northern Mani toba re.main undevelop,ed for s i mi l ar reasons. 

The records of Canadian production of ochres include in a 
s ing l e item all grades of material from the low priced raw material to 
the high priced calcine d products; sal e s of ochreous iron oxide in ,,. 
Canada i n 1940 totalled 9,979 tons va lued at $111 , 875, compared with 
6,015 t ons valued a t $88 , 418 i n 193 9. The production during the pre­
vious ten year s has averaged 6,000 tons per year. 

Our exports of. mi neral pigments in 194 0 were 4,913 tons, 
va lued a t ~p 342,988 , c ompared with 2,622 tons va l ued at $178 ,32 0 in 1939. 
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Imports of all kinds of ochres. siennas. and umbers totalled 
1,817 tons, valued at $70,339. compared with 1,547 tons valued at $56,873 
in 1939. In addition ther e were imported prepared oxides, fillers, and 
related products, some of which were probably not ochres, valued at 
$1,037,951, compared with $954,927 in 1939. 

The demand within the country for these products is fair. 
Most of the higher grade oxide s, ochres, and umbers used in the paint 
trade were formerly imported from Europe, and some of the cheaper grades 
of Europcan oxides ~ven compete with the domestic products, as they do 
not require calcining ta. produce the desired colour. During the last 
two years the above-mentioned imports have been mainly from the United 
States. 

ISSUED BY THE BUREAU OF MI NES, 
DEP AR TMENT OF MINES AND RESOURCES, 
OTTArVA, MARCH, 1941. 



LIME IN 1940 

Lime is manufactured in every province except Prince Edward 
Island, tho-u gh the Saskatchewan production is intermittent and very 
small. Fifty-nine pl ants were in operation during 1940. Both high­
calcium and dclomitic limes are produced in Nova Scotia, New Brunswick, 
Ontario, and Manitoba, but only high-calcium lime is rr:ade in Quebec, 
11lberta, and British Columbia. Ontario is the le ad ing lime-producing 
province and supplies over one-half of the total output, and Quebec 
cames next with slight ly more than one-quarter of the total production . 
The production in 1940 created an all -time high record for the indus­
try. 

In addition to the recently developed new use for white 
high-calcium lime in the making of calcium carbonate filler for news­
print and 1Ylagazine pop er, a number of other new uses for Canadian 
lime have been developed lately, severa l of them in connection with 
the manufacture of wa r materinls. Recent research in the United 
States on stobilization of cloy-soil roads with hydrated lime has 
shown the.t on certain clays bettcr results ore obt a ined with lime 
than with oth er stabilizing moterials. 

During 1940, Gypsum, Lime and Alabastine C8n8da Limited, 
further increased the capccity of its chemic e l lime pl Dnt a t Beachville, 
Ont nrio, by the a dditi on of ~ new, vertic a l, gas-fired kiln~ Gnd the 
three l ~rge kilns of th is type a re now being supplied with producer 
ga s insteed of n~tura l gns . The new kilns are reg~rded os being 
8mong the most modern shnft kilns on t his continent s nd they represent 
e notable a dve nce in the t eohnology of mnnufnc turing lime in vertical 
kilns. 

Aged lime putty ~nd lime mort r r for use in building con­
struction ore now :: vail r,ble in r number of Conndian cities. Lime 
mort~r is coming b ook into frvour a s a binder in m9sonary, ~nd sales 
of lime for this purpose h Pve incre~sed ve ry considersbly within 
the pq st two ye0rs ~nd, with the present high de gre e of ac tivity in 
t he construction industry, 2re expected to increase further in the 
corning ye .i': r. 

There ~re mnny prospect ive lime-producing loca lities in 
C~nAda becnuse of the Pbundence of suitoble limestone throughout the 
country. Ni th the noFthvrnrd development of the mining indus try, con­
sidernble inte rest is be ing m2nifested in m~k ing lime from limestone 
deposits in the f s r north. 

Lime production in 1940 s mount ed to 623 ,803 tons of 
quickl ime , V9lued ~t ~4 ,421,758 ond 92 ,927 tons of hydr~ted lime 
VElued ~t $772 ,797, c omp~red wi th the production in 1939 of 474,753 
tons of qu icklime vnlued r t $3 ,326,647 ~nd 77,455 tons of hydr Ated 
lime volued 0t ~676 , 867 . 

Very little tr?de in lime exi s ts betwe en Cansdn and ot~r 
countries, because lime is made in ne Rrl y all countries . Exports of 
lime in 1940 nmounted to 9,209 tons valued a t ~121,340 compared with 
4 ,866 tons valued ~t J40 ,573 exported in 1939. The grenter part of 
these exports go to the United 0tates but smal l shipments ore m~de 
to South America ½nd the West Indies. 

Import s , which a re ~11 from the United ~tetes, amount ed 
i n 1940 to 5,057 tons v~lued a t ~29 ,886, comp8red with 8,714 tons 
vn lued et ~74,261 in 1939, oc cording to d0 t0 sup9lied from the United 
Sté' tes BureéJU of Foreign 2nd Lomestic Commerce 

Lime is m~rke t ed in the form of ouiaklime ~nd in the 
hydra ted st gte, the l ~tter being specirlly ~rep~ r ed slaked lime in 
the form of fin e powde r th~t is m~rketed in 50-pound, multi-w~ll paper 
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b ngs. Qu icklime is ma rketed in the lump, pebble, crushed, nnd pul­
ve rized forms; lump lime ond pebble lime nre sold either in bulk or 
pocked in b8rrels; crushed lime (1-inch 8nd under) end pulverized 
lime (ground to minus 20 mesh, ondin some pl~nts to minus 50 mesh) 
a re sold in ~irtight, multi-woll paper ba gs. In these v0rious f0rms 
lime finds c multitude of uses in chemical snd met nllurgicel processes 
and in construction, agriculture, and other industries. Lime is one 
of the great besic row mrterials for the chemic a l industry, and of 
the current production about 85 percent is used in chemical processes, 
thus the old conception of lime a s being primnrily a structural 
mr. teri a l is no longer t~ue. 

Prices of the ve rious lime products VE:ry over a wide range 
depending on the geographic a l position of the plants and on differenoes 
in quality of the lime. Ne significant change occurred in prices of 
lime during 1940. 

ISSUED BY THE BUREAU OF MINES, 
DEP.ARTMENT OF JIHNES AND RESOURCES, 
OTTA N.A , Yll,RCH, 1941. 



LU1ESTONE (GENERAL) IN 1940 

Limestone, because of the great variety and importance of 
its industrial uses, is the most useful of all rocks. It is quarried 
in all provinces of Canada except Prince Edward Island and Saskat­
chewan but by far the greater part of the production cornes from Ontario 
and ~uebec. The 1939 production of limestone for all purposes; in­
c luding the manufacture of lime and cernent, constituted about 86 per 
cent of the total production of Canadien stone. 

Limestone is available in great bedded formations and in 
massive highly metamorphosed deposits--the former being muoh more 
oommon ~nd yielding most of the production. At present, almost all 
Canadien limestone is ~on by open pit methods, though underground 
mining of the rock has been adopted by several companies producing 
limestone for chemical and met8llurgical uses and for making lime. 
Underground mining will undoubtedly become more common, particularly 
for the production of high-grade stone for chemical use, as the 
readily accessible parts of deposits become worked out. 

Of significance in connection with future production of pure 
limestone is the progress being made in beneficiation, whereby sili­
ceous material is in part r emoved from limestone by flotation. This 
method of purifying limestone is no w in use at several Portland cernent 
plants in various parts of the world. 

The 1940 production of limestone for general use, exclusive 
of that used fbr buildihg stone, lime, and cernent is estimated at 
6•221,357 tons valued at ~4t954 1644, compared with a production of 
4,117 ,4'72 tons valued at ,~3,378,813 in 1939. The production for all 
purposes in 1940 wes 9,296,626 tons, compared with 6,429,447 in the 
previous year. 

Limest one is widely distributed and is quarried on a large 
scale in all industrial countries. Rarely is there any considerable 
international trade in it, but, because foreign limestone can be 
obtained more cheaply at certain large consuming centres in Canada 
than the domestic, considerable quantities are imported from the 
United States and Newfoundland for use as blast furnace flux, and 
from the United States alone for road metal, and for use in some pulp 
mills in Ontario near the International Boundary. Comparatively 
small tonnages are exported to the United States for use in agricul­
ture and in sugar refineries. No separate r ecord is maintained of 
the tra de in limestone. 

For domestio u~e limestone is rnarketed in a variety of forr.1s 
ranging from huge squared blocks of dimension stone used in construction, 
to extremely fin e dust used chiefly as a mineral filler. Sorne few of 
the products are processed but little if at all from the condition in 
which the rock is obtained from the quarry, as for exemple limestone 
used in the wood pulp industry, but the bulk of the output is crushed 
and screened for use as road metel, concrete s ggrega te, railroad 
ballast, and as flux in rnetallurgicol pl ants. Large quantities are 
used in the manufacture of Portla nd cernent, +ime, and various chemi­
cal products. brgillaceous dolomite is used in the manufacture of 
rock wool. This industry is steadily expandïng in Canada and in 
1940 its output wa s valued at over ~l,000,000. 

IJew uses for limestone are continually being developed. 
The dolomitic variety when crushed or when oalcined has long been 
used as a refrHctory material for fettling the bottoms of basic open­
hearth furnaoes, but its a pplications as a refractory have been 
lirnited because of the readiness with which it air-slakes Rnd also 
because of its chemical activity. Recently however, a method 
hcs been found of combining dolomite (and aiso calcium lirnestone) 
with silica in the presence of a stnbilizing agent to give a refra otory 
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product that contains no a~tive lime or silice, does not disintegrate, 
and is claimed to be comparable in refractoriness with materials that 
a rc several times as expensive. Dolomite is assuming e position of 
importance in Europe as a raw material for ma!c ing me tallic magnesium, 
where a fter being calcined it is used to precipitate magnesia from 
sea-wat er. Processes nre also being developed to extract m8gnesium 
directly from cglcined dolomite. Canad8 possesses Bmple deposits of 
high-grade dolomite And developments are being watched with interest 
in this country. A present use for limestone, capable of enormous 
development,is in agriculture. Though the necessity of applying lime­
stone or lime to agricultural land in order to maintain or increase 
soil fertility has been emphasized for years by authorities on agri­
culture, the quantity so used in Canada is still very small, whereas 
if the proper quantity were applied it would constitute one of the 
principal outlets for limes1one. 

I;J6UED BY THE BUREi1U OF MINES, 
DEP.i.RTi'Œl-J'r OF :'1INES 1iND RE.SOURCES, 
OTTANil, M.ARCH , 1941. 



LL~;.ESTONE ( STRUCTUrtAL) IN 1940 

Limestone in blocks of large dimensions for sawing into build­
ing stone is quarried in Quebec, Ontario, and Manitoba. In ~uebec, 
quarries at St. Marc des Carrieres, Portneuf county, produce grey limeston~ 
and several in and near Montreal yield limestone of similar colour. In 
Ontario, a large quarry near Queenston in the Niagara peninsula yields 
silver-grey limestone as well as small quantities of buff and of variegated 
buff and grey; and at Longford Mills, near Orillia, buff, silver-grey, and 
brown limestone for use bath as marble and as building stone is available. 
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 sllipping range , small quarries producing 
building stone for local use are wo rked near Quebec City, Montreal, and 
Hull in the province of Quebec; and at Ottawa, Kingston, Erin, and Wiarton 
in Ontari o. Rubbl e is t heir chief product. 

Sorne Of th e quarry oompani es market stone in all stages of 
manufacture from the mill black to elaborately oarved material; others sell 
stone only in the mill block. Waste material is utilized for crushed 
stone , rub bl e , riprap, flagging, chemical and metallurgical purposes; artd 
for lime manufacture. The tonnage and value of waste products are not 
included in the production a~ta given below. 

During 1940 no noteworthy new developments occurred in connec­
tion with the production of limestone for building. Data on production 
for 1940 ar e not yet complete but the production is approxirnately the same 
as 1939 when 32 , 315 tons-valued it $442 ,0?l was marketed. The ptodudtion 
was largèly from quarries in Ontario and Quebec. The value of production 
given refers only to stone marke t ed in mill blacks 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. 

Very little trade in bui lding s tone exis ts between Canada and 
other countries. Exports of building limestone are very small and are 
not separately recorded , but exports of all kinds of building stone except 
granite and marble had a value of only $1,016 in 1940 . Imports of all 
varieties of building stone excepting marble and granite, duri ng 1940 
were valued at $29,749, comj_)ared with imports valued at $3?,4 i;6 in 1939 . 
This imported s tone is mostly limestone. 

Pric es ·of limes tone in the mill black f . o . b . quarry have 
remained almost stationary in r ecent years , and range from 50 cents to $1 
per cubic foot, depending on the size of blac k and grade of stone. 

The limestone deposi ts now being worked for building stone are 
favourably situated with r es pect to centres of population and the supply of 
stone is adequate for present and futur e demands . 

ISSUET' BY THE BUREAU OF MINES , 
DEPARTNIENT OF MINES AND R:'3;S0UHCES, 
OTTAïlA, MARCH , 1941. 



LITHIUM MIJ\TERALS IN 194 0 

,,, 

Tho known Canadian oc currences of lithium minerals of present 
econorüc interest are confined to Ma1ii toba, Since the original dis ­
covery in 1925 on the Stlver Leaf property near Point de Bois, in the 
Ninni peg river section, in the southeastern part of the Province , a T 

number of other lith ium-bea ring pegmatites have been found in the same 
general a rea. Exploratory wo r k on certain of these deposits has dis ... 
closed mo derate tonnages of spodumene, amblygonite 1 ahd lepidolite, and 
intermittent mihing has resultecl in the shipment of a few hundr ed tons 
of these minerals, r,10s t of which has came from the Sil ver Leaf mine and 
from the Buck cla i ms at Bernie l ake , between Winnipeg and . Bird rivers. 
The bulk of these shipments was consigned to the Uniteû States. Lithium 
Corpor ation of Canada, 403 Avenue Building , Winnipeg, has been the tnost 
active recent operator , but has done little since 1937, when the last 
shipment was made . The company has confined its wo rk principally to .,, the 
Bernie lake occurren c es , but also con trols important spodumene showings ,,, 
at Cat l 3ke, north of Bird river; in 1940 tt was reported to have ar­
ranged financing of further work through Perseverance Mining and Develop­
ment Company, of Toron to, and to have hand-:picked some ore, and to be 
erecting buildings preliminary to engaging in further work . 

In addition to the above Manitoba deposits, other spodumene 
occurrences are known near Falcon lake, 85 miles east of Winnipeg, and 
on the Kobar claims, Wekusko l ake , near Mile 81 on the Hudson 9 s Bay 
r ailway, in the northern part of the Province: no mining has yet been 
undertaken on the se properties. 

In the Northwes t Territ ories~ field parties of the Geo logical 
Survey working in the new Yellovvknif e gold a rea, north of Great Slave 
lake , havé recently reported spodumene-bearing pegmatites carrying beryl, 
tantalite, and other rninerals typical of lithium mineralization within a 
section lying about twenty miles northeast of the camp . 

In Quebec, plat ey books of le pidolit è occur in small amount in 
a pegma tite in Wakefield township, Hull county, and spodumene has been 
report ed from La corne township, Ab itibi county , about ten miles from 
Barraute station on the Canadian Na tiona l railway. 

No producti on of lithium minérals was r eported in 1940, the 
last shipment having been made in 1937, when the value wa s $1,694: this 
came from the Bernie lake deposit, Manitoba . 

Figures of world production of lithium minerals, expo:rrts, and 
trade , are not published . Mo st of th e supply cornes from deposits in the 
United States, ,3outhwest Afr ica , and Ar gen tina. 

American production of lithium minerals in 1940 more than 
doubled in quantity and va lue over the figur es for 1939, 1990 tons, ,. 
valued at $97,000, as compared wi t h 892 .,,tons , va lued at $4 7,088. These 
totals covGred , in àdditio n to the straigh t minerals spodumene, amblygon­
ite, and lopidolit e , by-product lithium-sodium phosphate recovered from 
the brine of Searle 's l ake , California , production of which began in 1938. 
The Black Hills region, South Dakota , is the principal source of lithium 
mineral s , but in past years considerable l ep idolite has been mined also 
i n California and New Mexico. Important res erve s of spodumene have 
r ecent l y bogn disco vered in th$ Kingis Mountain district of North 
Caroli rn::: , whe r e i t occurs i n timat 0ly mixod wi th feldspar, and also as a 
very finely-crystallizod i n t er - growth with quartz near Tinton, South 
Dako ta, i n the norther n part of t he Black Hills . Pilot plants have been 
e:r·ect ed a t both thes 0 points to work out details of beneficiating the 
spodumene rock b,y flotation, anq. r eports i ndicate that a commercial ,. 
product can be made in both c a s os. Flotation would seem to offer a better 
means of concentrating such low-gr ade spodumon e rock than the d ec r epita­
tion process sugges t ed some years aga . 
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Southwest Afric an shipments have becomo important in recent 
yoars, with expo rts of 611 long tons of lepidolite and 179 tons of 
amblygonite in the first nine months of 1940. In th e same period of ,,. 
1939 , experts of lepidolit e totalled 531 lo I'-g tons, and of amblygonite, 
673 tons. In a ddition, a production of 40 tons of pe talite, a lithium­
nluminium silicat e of low er lithia content than spodumene, was reported 
in 1940 . The whole of the above exports.went to Great Britain. 

~' ~ 

Production of spodumene in Ar gentina also is increasing , with 
r eported exports of 204 metric tons in the t wo - year period 1937-1938. 
Production in 1938 was 169 tons, all of which went to _the United States 
at an f . o . b . price of $9 per ton. 

It was reported in 1940 that Sweden would shortly commence 
product~on of lithium minerals and salts for domestic use, the projected 
enter pr i se to be undertaken by the Boliden Mining Company, employing an 
improved leaching method in a fused sodium su,J.phate bath~ 

The principal outlet for th e high-lithia minerals amblygonite 
and spodumene has been for t~e production of lithium chemicals and me tal, 
whereas lepidolite has gone chiefly to the glass industry as a batch 
cons tituent in opal and heat-resistant ("Pyrex") glass. The treatment 
of li thium ores for th e production of·salts and metal has long been 
confined to a few i mportant companies, with plants in the United States, 
~ngland, Germany , and :B1rance . The world trade in lithium chemic a ls is 
c0rnpara ti vely small, éU1 d consumption has r email;J.e d fairly steady ~ Lithium 
chloride , one of the most hygroscopie inorganic compounds known, has been 
growing in import ance as a drying agent in air - conditioning: it, as well 
as the fluorid.e , a lso finds ernploymen t as a f lux in a luminium welding. 
A m0t hod of making sing le lithium fluorid e crystals up to 8 pounds in 

"' weight from a molten ba t h has now been perfected~ the material has ~ 
valuab l e optical proporti e s and is repl1BJ.cing fluorspar for gene r al instru.::. 
ment use . Exclusive of the chloride used in air_conditioning , the con-
sumption of lithium cbemicals in the United States is estimated a t about 

. 500,000 pounds annually . The treatment of lithium minerals for the 
production of the carbonat e , the base salt U$Bd in making othe r lithium 
salts, is confined to the Maywoo d Chemical Company , Maywood , New Jersey, 
which also takes the ent ire output of the by-product sodium-lithium 
phosphate recovered from Searle's lake brine . The company also rrakes 
metallic lithium and lithium- calcium. 

Considerable res earch has been proceeding in the United States 
on app lica tions for lithium metal in the form of master alloys . A wi de 
r ange of such alloys , with calcium , silicon, brass, copper, manganese , 
zinc , lead , tin, magnesium, anà aluminium, has been developed and is now 
offered by Lithaloys Corporation , 444 Madison Avenue, New York, on a 

tonnage basis. The lithi um content of the alloys rang es from 0 . 5 to 
10 . 0 percent in the base metal varieties, rising to as high as 50 per 
cent in th e ligh t, calcium artd silicon serieso All the component metals 
are produced by electrolys is, and the a lloys themselves are made in an 
electric vacuum furnace . Prices range from 50 cents to $8 per pound, in 
ton lots. Straight lithium metal is quoted at $15 per pound, in sticks, 
cubes , or· p l a t e s • 

·1• ~ 

... The alloys are furnished, variously, in lumps, sla bs, cubes, cr.r 
plates. They are finding increasing· use as dè -oxidizing , de~gasifying 
and de-sulphuri zing agents in copper , brasses, bronzes, etc ., and for 
ha rdening lead and a l uminium . 

,,, 

Lithium is the lightest of a ll the metals, having a specific 
gravity of only 0 . 53 . It is r eported that lithium- beryllium alloys 
possessing the desirable properties of extreme ligh tness, permanence, 
and hardness ha ve been develope a_ in Ge rmany : suo·h materials would 
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presumably be designed for use in aircraf t, but no definite information 
on their ac tual utilization for such purpose is available. The sam.e 
appl i es to lithium-aluminium a lloys, als o developed in Germany, and used 
to sgme ext ent as a substitute~for brass. A r ecen t article covers the 
use of lithium as a neutralizing medium for furnace atmospheres in the 
heat-treating of steel and non-ferrous alloys: the desired effect is 
achieved by a lithium cartridge placed in an evaporation chamber through 
which the spent gases pass to the muffle where the work is being treated. 
It is claimed that this method disp enses with any carburizing, de­
carburizing, or scaling of the finished work, and also that it is 
applicable in the melting of non-ferrous alloys in crucibles, in which 
it provents drossing, and in the heating prior to forging or pressi~g. 

The use of lithium hydride as a convenient means of trans­
porting hydrogen gas by air to remote localities has been suggested, and 
t he nitride offers similar poss ibilities for ammonia. 

Ths use of the natural minerals amblygonit e , spodumene, end 
lepidolit o , in the ceramic industty is based on the pqwerful flu~ipg 
effect of the lithia they contain; as compared with the soda or potash 
of feldspar. In addition to tts us e in opal and heat-resistant glaas\ 
lepidolite, with arôund 4 ver cent of lithia, bas proved highly effective 
as a fluxing additioh in high.talè bodies. Amblygonite, the commercial 
lithium mineral with the highest lithia content (around 8 percent) and 
containing also fluorine, is valuable for opaque glazes. The greatest 
recent attention from the ceramic point of view has been directed,. to 
spodumene, the most abundant lithium mineral, wi th around 6 per cent of .,, 
lithia . Spodumene itself is relativGly refractory, but spodumene-feldspar 
mixtures have lower melting points than straight feldspar. The objection­
able high thermal expansion of spodumene may be overcome for coramic use 
by calcining and conversion to the stable bota form, as is done in the 
so-called "decrepi tation" process for recovering spodumene in the form .,. 
of fine powder from rock consisting of intimately mixed spodumene and 
quartz or spodumene and feldspar. The mineral is held to offer consid­
erable possibiliti os in pottery bodies, glazes, and enamels, to replace 
more costly prepared lithium carbonate, provided that it can be offered 
in standard grade of the requisite purity. 

Pot enti al world reserves of lithium minerals are large and 
widely distributed, and production could be greatly increased if demand 
warranted it. At the presont t.ime, however, world requiremonts appear 
to be satisfied with a faw thousand tons per year. The prico of 
amblygonite, the mineral most preferred for the manufacture of lithium 
chemicnls, showod littl e chang e in 1940, and it continued to soll at 
about $4 0 per ton f.o.b. American mines for 8 to 9 ver c ent Li 20 content. 
Lepidolite, crude lump, held at the 1939 figure of $24 to $25 per ton, 
f.o.b., and spodumene, 6 percent grade, at $30 per ton. 

HOTE : A new edition of t he treatise "Lithium; Theoretical 
Studies and Practical App lica tions", by Hans Osborg, was published during 
the year by the Electrochemical Society, Incorporated, New York. 

I SSUED BY THE BUREAU OF MI NES , 
DEPARTM&:-JT OF MI NE.:3 AND RESOURCES , 
OTTAvVA , MARCH , 1941. 



~LGNE.::iI'TE IN 1940 ' 

Magnesitic dolomite consisting of an intimate mixture of 
magnesite and dolomite is 4uarried a t Kilmar and a t Harrington East, 
in brgenteuil county, , uebec, and is processed for use as ref rac tory 
meterials . Products at present marketed include caustic-calcined 
11'J.agnes itic dolomite, de ad-burned or grain material, bricks and shapes 
(both burned and unburned), fi nely ground refractory cements, and, in 
combination with chrome, the dead-burned material is used as an 
ingredient in certein o the r types of refractory. MagnesiA products 
made in Canada from imported magnesite and magnesia include fused 
magnesia (artificial periclase), optical ,ericlase, and 11 85 per cent 
magnesia" pipe covering . 

The recent discovery by the Bureau of Mines of deposits 
of a magnesium mineral kno wn as brucite, at Rutherglen, Ontario, and 
at Bryson and Walœfield, Q,ueb ec , is considered a mat t e r of importance. 
The brucite occurs as granul es thickly disseminated through a matrix 
of crystalline limestone, and by a process developed in the Bureau 
of Mines laborator ies, a nd described in a report recently issued by 
the Bureau, it is possible to recover th e se brucit e granules in the 
form of magnes ia of a high degree of purity, apparently at a cost 
t hat will e nable it to compete with importcd magnesiA in eastern 
Canada. The magnesia so obtained is suitable for th e ma nufacture 
of high-gr a de basic refractories, magnesium metal, and various chemi­
cal compounds. Hitherto , ru- gnesi a of equal purity h8s not been 
availeble from uny CAnadinn source, but h8s hqd to b e imported from 
11sia, Europe, or th e United 8tetes . Being on essenti ql wnr commodity, 
supplies of megnesi~ a r e difficult to obta in during w~rtime, and A 

domestic source is of prime import r nc e . nt pre sent the deposits a re 
being investige ted by severA l comp~ni es in coope r□ tion With the Burea u 
of Mines, ~nd en rly production of m~gnesi~ from th em is expected . 

Ls rge deposits of ffi' 'gnesite cont n ining consider r:. ble silice 
2. nd a lumin3 occur in British Columbi a ne Ar Ma rysvill e , between 
Cr -:: nbrook e nd Kimb erley. 'I'hey r: re owned by Conso 1 ifü: t ed Mining a nd 
~mel t ing C omp',ny of CR M da Limi ted nn d exper iment "1 work to remove 
the sil ica r-md ?. lu.mina by flo t'"'.t ion h,,., s been do ne but ther e h,. s been 
n o co:mnerci ~l production to dAte . ~ numb e r of other deposits of 
m0 gnesite ,: re knovm in British ColumbiR "nd the Yukon, but either 
becc use of their li rn.it ed extent or remoteness from tre nsport e tion, 
the y are not now of com.11erci ,., l import <' nc e . 

Deposits of eA rthy hydromP.gnesite occur in British Columbi F.\ 
nea r ~tlin and Clinton, ~nd ~t various t imes some h9ve been wor ked on 
2 sn1Rll sce le, but there h ' :S b een no production in recent ye e. rs. 

Canadie n production ~nd trpde figur es ore not ~v~ilqble 
for pub lica tion owing to th e wer. 

M~ gnesit e is nv"liLible in m'":ny countries . Russi 8. is 
probably the world ' s greo t est pr oduc er of m-, gnesi te, but i:: lmost 0--: ll 
i s for domes tic use. For export, the m~gnesite is gcnern lly shipped 
in e ither the ccl cined or t he der. d- burned stcte . 

M0gn es ite i s us u 0 lly c~lcined before shipmcnt " nd the 
r esul t ant ffi' \gnesi 0 is used for the Ill".king of refn- ctory products 
to withste nd extremely high temperotures , for m•-king oxychloride 
cernent, _.., nd for m~gnesium rnct 0 1. It is ~lso t he b :! sis of e number 
of m'.:gnesium SéÜ ts and hi:ts rrurny minor uses. The viorld- wide demr-.nd 
for me.gnes i u.rn met'J.l h•>s gr e~ tly s t i mu1 ~, t ed int eres t in dep os i ts of 
ms gnesit e . ~lthough until three years Ggo 0 l most ~11 the world 's 
m:-gncsium VJa s m-::. de fro m mngnesium chloride brine nnd fro m w11 ste vm t e r 
used in tre s ting potcish r.J.iner ols, fil" gnesi te is now !"',n import ant 
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s ou r ce o f this l i ght net·-1 in Europe . Sec - 1ï;i:-- ter :-- nd r.r gnesium chloride 
brine Are the sourc es o f · 11 CT"•gnesit1.:1 ": t pr e sent produced i n the 
Unit e d .Str.1 tes. 

Co~pe ting ~i t h □~gnesite "S sources of mrgnesi s products 
s. r e do l omite, brucit e , :·. na sen - v,c:. ter . Dolon it e , in "' ddition t o its 
ncwly di sc ove r ed pos sibilities for the me-king of r e fr octories , h 0s 
long b een th e principr 1 so urce of b r-,s ic .":1'.:' gne siuI'l c r rbo ncite .!: nd pure 
m~gn c sium ox ide , n nd procecses hrve been ~ or~e d out for the produc­
tion of ru gnes ium ne t -: 1 fro r1 it. Brucite is be i ng qu::': rried in the 
United 0t s t es for t he~- nufo cture of refr ~ct ori cs . The ex tr r ction 
of r,1,.,g nes i '.:: from ser. - \': 0:. t er h...,s no i'i r e.:-,ch ed the co :.1r1e; rci n l stnge in 
Cc-liforni c: c. n d in Englsnd, the G1n.t c ri r. l so obt :· ined being now mc- r l~eted 
i n v ::: rious forn s for industrü-1 nnd ph ::: r rrn ceuticol purpos e s, "1nd for 
use in refrcc tory products . 

Prices of c ~lcine d m· gnesite f.o. b . Montre~l or Toronto , 
□ s q uot ed by Cunn di n n Che mistry ~nd Process Industri es for Ma r ch , 
1941, ~ere f70 to $90 pe r ton . This pric e hes ob t c i ncd since 
November, 1 939 , wh e n the price ros e fro m the ij48 to ~6 0 r Rnge ths t 
hcd pr c v ~iled for □ore th ~n n yer r pr e viously . 

I SSUED BY THE BUREi:,U OF MIN ~S, 
DEP.,RTMENT OF r-1L\TE.::, .:,ND RE.SOURC::BS , 
OTT.,.i vi1;., , .\~.RCH , 194 1 . 



MAGID;SIUM SULPHATE I N 1940 

Natural hydrous magnesium sulphate (Epson Salts or Epsomite) 
occurs in deposits in lake bottoms or in solution in brine lakes in 
British Columbia . In Sa skatchewan it is found associated with sodium 
sulphat e . Att emps have been rr~ de to produc e refined salts, and a number 
of years ago there was considerable production from several of the "lake s" 
in British Columbia, and experimen tal shipments were made from one of the 
lakes in Saskatchewan. 

The largest production has corne from th e deposi ts at Basque, 
British Columbia, the mater ial from which is r efined at Ashcroft, 15 miles 
south of the deposi t. The r efinery , now own ed by Ashcroft Epsom Salts 
Company , has a capacity of 1 0 ton s of salt a da y . It was op er a t ed until 
the early sumrner of 1939 , when it closed down pending improved marketing 
conditions. The material produc ed was of hi gh grade, four samples, 
representative of the different crys tal sizes prepared, all ran over 99.5 
percent Mgso 4 .7H20. 

There are a number of other occurrences in British Columbia, 
near Clin ton, north of Kamloops, and in Kruger's Pas s , south of Penticton. 

In Sas katchewan , two lakes south of Wis e ton con tain brines high 
in magnesium sulphate, and Muskiki lake, jus t north of Dana , contains · 
brine h i gh in magne sium and s odiurr1 sulpha t e , which at certain time~ of the 
year, crystallizes int o a bedded deposit with laye rs of bo t h salts. 

The Canadi an production of magnesium sulphate in 1939 was 550 
tons valued at $9 ,9 00 , there being no produc tion in the present year . 

The imports in 1 940 were 2 , 211 tons val ued at $86 , 090 , compared 
with 1,950 tons valued at $56 , 648 in 1939. 

As magnesium sulphate is not at present being manufactured in 
Cana da , import s are dutiabl e at t he rate of 17½ perc ent, othe rwise th e 
duty would be 20 percent. The t ariff on th e ma t erial entering th e United 
Sta tes is 3/4 of a cent per pound, or $15. 00 per ton. 

Pric es for Epsom salts remained steady fo r the gr eater part of 
the year, but with t he discontinuanc e o f suppli es f rom European countri e s, 
hitherto the main sourc e of suppl y , prices increased rapidly. ~uotations 
at t he end of t he year for t he t echnical g r ade , as given by Canadian 
Chemistry and Pr ocess Indus tr ies for Toront o or Mon treal delivery, ranged 
from $65.00 to $ 70 . 00 per short ton in bags , whereas the B.P. materia l in 
barrels was quoted at f rom 3-1/2 to 3 - 3/4 cents per pound . 

ISSUED B 'i THE BUREAU OF L1IJ'-J""ES , 
DEPARTi',ŒNT OF UINES A.l"JD R:--:SOURCES , 
OTTAWA , I\flARCH, 1 941. 



MARBLE IN 1940 

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

In Quebec, several varieties of clouded grey marble and also 
a black marble are quarried at Phillipsburg by Missisquoi 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 du Fort, Pontiac county, and by Canada Marble 
and Lime Company at l'Annonciation, Labelle county, for the making 
of terrazzo chips, stucco dash, poultry grit, artificial stone, and 
for the chemical and ceramic uses. A small quantity of dark red 
marble is quarried at Cap St. Martin near Montreal, chiefly for 
making tombstones. 

In Ontario, black marble is quarried 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 mono­
lithic pillars. White marble is quarried at Marmora by Bonter 
Marble and Calcium Company, Limited, and at Haliburton by Bolender 
Brothers for making terrazzo chips, poultry grit, stucco dash, and 
artificial stone. Bonter Marble and Calcium Company also produces 
white marblc in block form. Buff, red, white, green and black 
marbles are quarried, near Eldorado, Hastings county, by Karl 
Stocklosar of Madoc, for use as terrazzo. 

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

In Alberta, a deposit of calcareous tufa near Radnor station 
on the Canadian Pacifie railway has been quarried for terrazzo 

and a small quantity has also been marketed in block form. 

In British Columbia are rnany deposits of marble but there is 
only a small production of white marble near Victoria and on Texada 
island for the production of terrazzo, poultry grit, marble sand, 
and whiting substitute. 

Many known deposits of beautifully coloured marbles have 
never been fully investigated chiefly because the present demand in 
Canada for marble of any one colour, othe r than for a staple variety 
such as white, is comparatively small. 

The production of marble during 1 940 amounted to 13,?39 tons 
valued at $?5,409, compared with 14,124 tons valued at $200,054 in 
1939. The market for Canadian marbles is almost wholly domestic 
and production in normal time s depends on the extent of building 
in the Dominion. At present, supplies of foreign marbles except 
from the United States, are entirely eut off owing to war conditions 
and the country is dependent on domestic marble, but although con­
struction activity is again at a high level, most of the buildings 
erected are the industrial t ype in which little or no marble is 
being used. 
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Exports of marble are recorded with exports of granite, and 
the exports of the two during 1940 amounted to 1,075 tons valued 
at $10,954, compared with 925 tons valued at $10,235 in 1939. 

Toi.ports of marble during 1940 had a value of $84,005 
compared with $9?,797 in 1939. 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. 

The Canadian market calls for interior decorative marble 
almost entirely, and very little is used for exteriors of buildings. 
A considerable quantity is, however, 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 as to where marbles of various colours could be 
obtained. 

ISSUED BY THE BURE11.U OF MINES, 
DEPARTI-1ENT OF 1'.HNES AND R~SOURCES, 
OTTAWA, MARCH, 1941. 



MICA In 1940 

Canada, for the past f ift y year s, has been one of the two 
chief sources of phlogopit e , or "ambe r" mica . Prior to 1920, practi-
cal l y the entire supply of t h i s type of mica was drawn from Canada, and 
production records dating back to 1886 show continuous annual outputs"' 
r anging i n value from about $30,000 i n the earlier years to ~Q/.f;~~ 
a..a, cJ O'lltw b~ e~s fflillitH'l: él.ol3:cr1 & i n 19z,,. The a d vent of Madaga sca:r' 
as an important producer about twenty years aga resulted in severe 
competition, which g r a dua lly brough t about a serious decline in the~­
Canadian production, and in the past decade the annual value of sales 
has seldom exceeded $ 100,000 . Such sales ba ve always included a con­
sidera ·ble portion of wa ste grinding scrap, the val.ue of which in s ome 
years bas represented over 50 perc ent of t h e total, the average for 
the entire pe riod being about 20 percent. 

The production has been derived almost entirely from a com­
paratively restrict ed a rea in adjacent parts of Ontario and Quebec, in 
the genera l Ottawa r eg i on, a:pd extending roughly from Kingston, on 
Lake Ont ario, northeastward into Ga tineau and Papineau counties, 
Qu ebec . In Que bec, the mica-bearing serie s extends for some dista~ce 
west and east of t he main productive district, into Pontiac and 
Argent euil counties, respective ly , and there are a lso several sca t­
t ered occurrences as f a r east as Quebec City. In Ontario, similar 
outlying deposits extend we stwardly into Hastings and Haliburton . 
counties. In recent years, most of the productive activity has been 
centred on deposits in Quebe c, shipments f rom Ontario comprising 
mainly s c rap. 

In 1940, a$ a result Qf a threa t ened cu.rtailment of~mica 
expo r ts fro m Madagascar , a strong export market developed for 
Canadi an phlogopite--both knife-t ri ~ned black and s plittings-- and 
dealers r eport ed a he avier volume of sales than for some years pas t, 
with suppli es a t the end of 194 0 l agg ing considerably behind orders. 
Despit e t h is, little new mining wa s undertaken and the re was little 
change i n t he number of operators as compared with other +ec ent years. 
Mos t of the export s wen t t o the Unit ed States, Gr ea t Britain, and 
J apan. The demand was particula rly strong f or hard, hea t-resist ant 
grades of block, sui table for hea vy-duty a. via tion sparkplugs , the ,,, 
produc tion of whic h grades i s limit ed t o a few mines. Efforts to 
s timulate output of this type of mica we r e ma de und er th e joint c o­
operat i on of the Bur eau of Mines a nd _ t he Meta l s Controller. 

Leading produc ers of a mber mic a in 194 0 wer e Messrs. Blackburn 
Br others, who ope r a t e th e old Nelli s mine , i n Hull tow~ship, Quabec; 
Jt . Law r enc e Mica Corporation, with a mi ne a t Petit Prf, near Qu e bec 
City ; and Kings t on Mic a Mining Company , whi ch operat es the Thirty 
I s l and Lake mine in Bedfo rd t ownship, near Godfr ey, Ont ario. Thes e 
J? r operti es a cc ount ed for t h0 most of the output, the rema i nder being 
derived f r om about t we lve small and mos tly int ermittent oper a tions, 
most of th em i n Qu eb ec, Scra p mica continued to be r ecovered from old 
was t e dumps , from which some mer chantabl e shee t wa s a lso salvaged. The 
scrao i s mos tly export ed to a grinding pl ant of United Sta t es Mica 
Manufacturing Company, a t Eas t Rutherford, Now J er sey • 

.. , ~ 

The larger Canadian produc er s operate their own mic a shops, 
but ther o a r e dea l er s who purchàse r ough-trimmed or mine-run mica from 
smo.11 ope r a t ors and trim, g r ade, ana. sp l it it for sal e , eit he r to other 
doal ers and brokers, or to consumor s . In smaller rural communities, 
much of th e wo r k , pa rticular ly splitting , i s f a rmed out, the l abour be ing 
per formed most l y by g irls on pi ecewor k . 

Black mica ( b i otit e or l ep idome l ane) occurs in considerable 
quantit y i n F8.raday township, near Bancroft, in Hastings county, Ontario, 
and the depos i ts were worlrnd some years ago to supply a grinding mill, 
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no~ i nact ive , a t Bancr oft. Thi s mica occurs in vor y l a r ge shee ts, but 
is mos tly of poor s plitting qual ity and too high in iron to s erve for 
e l octrica l purpos os. 

Although musc ovit e , or "whito" mica, is wid oly distribut ed 
i n the Pr ta cambrian r ocks of oast orn Cano.da anü. in c ert a in areas of 
we st ern Ont ario, Man i tobo. , and British Columbla , production ha s been .. 
negl i g iblo. In gene r al , it h9.s b oon fo und ths. t tho proportion of 
s ound, merchcnt ablG shoot in tho pogme tit e s is too l ow for the profit­
able mi ning of t h is minc r a l n l ono . During the past t wo years, the+e 
has been consid or abl o prosp ecting and some mining a ctivity on sca t­
t or ed muscovit e occurrences in Queb oc, ma inly in the Lake St. John­
Saguonny reg i on . Only a limit ed production, ·mostly of very small 
punch sizes, r osultod fr om most of this \~ork, ~ some of . the output 
was shippcd to a punching plant a t St. Cés a ir e , n ear Granby • 

. ,, 
An out standing deve lopment was the dtscovory in Bergeronnes 

t o~mship, east of tho Saguenay river, of a depos. i t of high-grade "ruby" 
muscovit e , comp8. r a bl e in que. li t y to the best Indian or Bra zilie.n mica. 
This pr operty which is owned by Eugcnc Simard, of Gr end e s Bergeronnes, 
came into production on o. smc.11 scelle in 1940. Sorne musc ovite was 
n l so t aken fr om tho old Maisonneuve mine , in Berthier c ounty, north 
of Joli e tte. Sampl os of l o. r ge shoo ts of a g ood gra de of sta ined 
muscovit e , s aic1 to have corne fr om a r emot e l oca lity on the Peribonka 
rivar, 100 mil es n orth of Lnko St. Rohn, were r eceived by the Bureau 
of Mi n(.;s a t Ottnwa , and simil ::1r s ample s 1,v3 r e nlso furnished fr om e. 
depos it noar Wabowden , on the Huds on Bay r o. ilway in Mo.nit oba . No 
dovelopment s ho. ve been r 0p ort ed, howe ver, in either instanc e . There 
wor e r eports of plo.ns t o furth or dovelop cert~in of the muscovite 
occurr ences in the T~te J aune , Bi g Bend r0~ion, in British Columbia , 
but there is no r ec ord of any producti on. Fine fl c.ko muscovite, or 
s G.ricit e , c ontinued t o be pr oduc od fr om t ,ie Ra y deposit, a t Baker!;, 
Inle t, ne e. r Princ e Rupert, British Columbia , 80 tons o..Bz.ihlüh,V:éflb 
shipped t o Vanc ouver f or grinding . The pr opert y is owned and oper a ted 
by P. M. RP-y , 23 Besnor Bl ock, Princ o Rup ert. The gr ound ma teria l is 
stRted t o s oll f or $32.50 pc r t on, f. o .b, Vnncouve r, a nd is consumod 
mo.i n l y i n th o l oca l r oo fing tr r. do . Gr ound muscovit e , made fr orn 
import ed Indi nn sc r a p, is c_ ls o proèluced by G. FI . Richmond , 2635 We st 15th 
Str eot, Vanc ouvGr, f or loca l r oof i ng uso and f or export. 

·r 

Tho mien grinding plru1t a t th e Blackburn mine, i n Tomple t on 
t ownshi p , Quebec, continuod to produc o vari ons mosh-sizos of gr ound 
nrnber mico fr om mine o.nd sh op scrap , ~ sn l os - higher 
than i n 193 9. ~ 

Cano.d i a n pr oducti on and trndo fi guro s r o not a va ilable for 
publica ti on ow i ng t o the wnr. 

Cnnnda1s e:x:rorts of mica to tho Unit cd Sto. t e s e. r e duti able under 
t he f ollowing cl ~s s ificn ti on: 

Untrimmed smal l sheet , phlogopito , yie lding r ectangula r pi oce s 
not over 1 x 2 inchos , 10 por c ont ad vnl or om. 

Mica unmanufo. ctured, valued a t/i~1r 15 cents per pound , 4 
c en t s pe r pound; va lued a t ove r 15 cents per pound, 4 cents per pound 
plus 25 pe rcent ad valorem. 

Mica, eut or stamped to dimensions, shape, or form, 40 per 
cent a d valorem . 

.,. 
Mi ca f i lms and s plitting s , no t eut or stamped to dimensions, 

not over t welve ten-thousandths of a n i nch in thickness , 25 percent 
ad val orem ; over twe l ve ten-thousand ths of an inch in thickness, 40 per 
cent ad valorem . 
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Mica films and spli ttings cu t or· s t amped to dime nsions, 4.5 
percent ad valorem. 

Mica plate and built-up mi ca , and manufactures of, 40 per 
cen t a~~ valorem. 

Phlogopite waste or sdrap, valued at not ower .5 cents per 
pound• 15 pe rc ent ad valorem~ Mica was t e and sorap valued at over 
.5 cents and not over 1.5 cents per pound 1 4 cents per pound; vaiued at 
over 15 cents per pound, 4 cents per pound plus 2.5 percent. 

Mica, gr ound or pulverized, 1.5 percent ad valorem. 

Import s of mica and manufactures of, into Cam da, are dutia ble 
at 15 ,er cent ad valorem under the British Preferential tariff; under 
the Int er mediat e tariff , at 2.5 percent; and under the Gen ral tariff, 
at 27½ percent. Such importations from the United States, however, 
are dutiab le a t 20 percent, under the 1938 Trade Agr eement. 

Lat est ava ilable statistics indic a te that in 193 8 tQtal 
r ecorded world production of mica of all classes and gr a des was a bout 
31,000 l ong tons, but of this total, over 22,000 tons was low-priced 
grinding s crap. The r ema i nder comprised both sheet or black mica i n 
various styles of trimming and spli ttings. Most of this was muscovite, 
as only Canada and Madagascar, which together produced a little more 
than 1, 000 tons, are produc ers of phlogopit e . India has for many 
years been the wor ld's chi ef source of mica, both block a~d splitti~gs , 
and i n 1938 export ed almost 9,000 tons. Brazil r ecent ly has been 
maki ng rapid headway as a second important source of high-grade mus ­
covite; oxport s f rorn that country in the first eleven months of 194 0 
having t otall ed l,0.5 8 metric tons , or double the 1938 fi gur e . Canada's 
share of the wor ld production, thou.gh relatively small, is important, 
as f or certain uses, notably for heater plate, comrnutator i nsulation, 
and heavy-duty avi a ti on sparkplugs , ambe r mica has definite superiority 
over muscovit e . 

.,, 

Sheet mica is marketed in various cl asses, depending upon the 
amount .,, of pr epara tion the mine -run ma terial :recei v~s . Much of the 
Canadian output was sold forme rly in the semi-rough form, termed 
"thumb-trimmed ", but the tra de now calls for lmife-trimmed sheet, a 
muc h highe r grade of product. Price i s gove rned largely by dimensions 
of sheet, and ri ses r ap idly for the l ar ger sizes. Quality, which is 
gauged by colour, softness, ability to split readily, and by freedom 
from cracks, cr oa ses, pin-holes , and inclusi ons of foreign mineral 
subs.tance , is also highly i mportant . Good dielectric strength is a 
pr ime consideration, but most amber mi ca , excep t perhaps the ve r y dark,,. 
high-iron vari e ti es , possessGs this in the r equired degr ee . Fo r heat~r 
use, the mica must be able to withstand t emperatur e up to r ed heat with­
out puffing or swelling, in which r espect phl ogopit e tends to be vari­
able , particularly i n cases where i t has undergone some degr ee of natural 
a lt e r ation (hydra ti on) . 

Of all i ndustri a l min0rals , mi ca, in th e shee t form, through 
the vari ous stages of its Ll ining, prepar ation for marke t, grading, e tc., 
i nvo lves the grea t ost expenditur c . cf l abour and time pe r unit of 
quantity production, and it i s by far th e cost costly of these r:1iner a ls. 
From mining t o proparation in the form of trimrned or split sheets, each 
p i ece entails ~n i~dividua l hand operation . Mcchanica l prepa r ation has 
made little pr ogres s , and Llo st of the produc ti on is still handled by 
primi. tive hand-o.nd-knife r:1ethods . The making of s:plittings by hand in 
particular, is a slow and costly ope r at i on a s an expert worker can 
split only abou t one pound an hour, a t a labour cost of about 15 cents. 
As a result, cor,1parat i vely lit tle mica is made into splittings on the 
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American continent, most of this class of product coming from India, 
Madagascar, and other countries having an abundant supply of cheap 
l abour. 

Sheet mica is used almost entirely for electrical insulation. 
It id eut or punched into a grea t variety of shapes and sizes, and in 
the form of splittings is bonded and pressed into larg e sheets that can 
be sawn, bored, and machined into any desired article. Sorne clear mica, 
mos tly muscovite, is used as stove windows, and in lighting equipment. 
Muscovi te and phlogopite 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 heen directed toward the perfecting of a ceramic type of plug, some 
of which are already in use and intime this type of plug may replac~ 
the mica plug . It is claimed that their cost is only one quarter that 
of mica plugs; that they absorb no moisture, and thus prevent conden­
sation in the combustion chamber, in the event of which there.,.is the 
risk of shorting in cold weather; and that they are not subject to 
penetration and corrosion by the lead oxide derived from high-rating 
aviation fuel. 

Much has b een heard in the past two years of a new synthetic 
material, 11Alsifilm", made from a colloidal dispersion of bentonite 
clay, and designe d 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 made in sheets of any desire~ 
size and thickness by a process similar to that followed in the making 
of paper, and at very low cost. Considerable research has been pro- .r 
ceeding on the development of the product, which, if perfected, would 
vitally affect the mica industry, but so far it has not attained com­
mercial significance. 

Mic a is a comparatively unimportarrt mineral from the view 
po int of tonnage produced. Sheet mica is, however, a vital mineral in 
industry, particula rly in a ll forms of e l ec trical equipment. It is 
one of the few industrial mine rals that are listed by the United States 
g overnment as strateg ic minerals. Although a lr eady drawn on ext ensively, 
Canadian reserves of a mb er mica are still adequate to furnish important 
suppli es , and any appr ec iable advance in price would probably result in 
a general revival of mining and increased production. The depression, 
in the Canadian industry in r ecent years is largely attributable to the 
competition of more cheaply produced Madagascar mica, this being espe­
cially s evere in the case of splittings. 

Fine flake or powdered mica has become an impo rtant industrial 
product, particularly in the United States, where a number of plants 
are engag ed in its manufactur e both by wet and dry systems of grinding. 
Most of the production goes to the roofing and rubb er trades. New uses 
includ e its combination with r osin varnishes as a coating for foodstuff 
cans, and as a base in cleanser compounds. Increased interest is being 
shown i n its possibilities as a protectivo i ne rt pigmen t in paints, to 
which it is cla imed to impa~t r esistance to weathering and to corrosion by 
fumes and liquids . A new use that promises lar ge outl ets for _coarser 
grades ~ as a1addition tooil-well drilling muds, to prevent circulation 
loss of wa t er into unca s ed and porpus forma tions. Large amounts of w,et­
ground muscovite mica a r e used in the manufacturf;') of wall-paper, and 
some i s used in the cer amic typ e of i nsul ating material t ermed "Mycalex". 
Progfess is r eport ed in the deve lopruent of resin-bonded ground mica for 
insul a tion purposes; and a new product, (" Watsonite"), using dehydrated, 
he a t-treated, powder ed mic a , similarly bonded, is announced as a flexible 
i nsulating ma t eri a l. 
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A mothod of separating fl rrk o mica from crushed rock or sand 
by moans of the frictionnl ol ectricity induc ed in the flakes during 
their passag e down inclined gl ass pl~tcs ha s been made known by the 
United Sta tes Bureau of Mines. Tho Bureau ha s also investigated a 
method of breaking down coa rso fla ke mic a to powder by means of a 
devic e termed an "attrition scrubber". Designed originally to cl.ean 
miner al particles prier to flotation the device pulverizcs mica, a 
particularly difficult minera l to grind, a s readily as does ball-milling, 
and it may provide a cheaper means of producing ground mica than the · 
machines now used. It has also provcd successful in promoting the 
recov ery of vermiculite by agglomerato t~bling. 

,;. 

Mica pric es Bre difficult to determine owing to the lack of 
roli~ble mnrket quota tions and to the provailing system of trade dis­
counts. Q,uali ty h n s such 1J. bearing on v~üue tha t the only satisfactory 
method of getting information is to submit samples to an accrodited 
dea ler for a quotation. The mien market is subject to pronounced 
perioclic fluctuntions in demand owing to prevailing tracle conditions, 
and to the prnctice by consumers of laying in stocks well ahead of 
curront roquirements. According to dealers' reports, general retail 
price averages for phlogopite in 1940 advanced siightly from those of 
1939, quotations being approximately as given below. These prices 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, etc. 

"' 
Knife-trimmed 

Size 

1 X 1 inches 
1 X 2 Il 

1 X 3 Il 

2 X 3 Il 

2 X 4 Il 

3 X _5 Il 

4 X 6 Il 

5 X 8 Il 

Sheet 

Per Pound 

$ 0.3 O 
o.4o 
0.60 
0.8.5 
1. 2.5 
2.00 
2 • .50 
3.50 

Split tings 

Size 

1 x 1 inches 
1 X 2 11 

1 X 3 11 

Per Pound 

$ 0 • .5,5 
o.6s 
o. 70 

Ground mica (phlo~opite) continued to sellas follows, accord­
ing to fineness: 20 mesh, $25 per ton; 60 mesh, $30; 120 mesh, $6.5; 
all prices f.o.b. Ottawa, in ton lots. 

I33U~D BY THE BURZAU OF MI NES, 
DEPARTM:3NT OF MINES AND R2SOURCES, 
OTTAVVA, MARCH, 1941. 



MOULDI NG SAND ( NATURAL BONDED ) I N 1940 

-.-
Every provinc e except New Brunswick Rnd Princ e Edward Islartd 

produces natur a l bonded mouldi ng s and. A small production came for­
morly from New Brunswick, one depos it being ope r ated in 1918 and anotber 
i n 1 921 and 1922. A small production nlso came from Prince Edward 
Island of e. gr a de sui t able only for light we i gh t castings . By f ar t~e 
grca t er pa rt of the production has a l ways b een in Onta rio in the Ni agara 
peninsu l a , from Ni ngnr a to and around Hamil ton . Occasiona lly new de­
posits have beon opened up, mostly in Ontari o a nd t he west ern provinc es. 

A gene r a l inves tigation rogarding such sands in Canada was 
oode a f ew ye ars ng o D.nd the r esults were publi shed in 1936 by the 
Mi nes Branch (now Bure8.u of Mines), Ottawa , a s r eport No. 767, "Na tura l 
Bonded Moulding Sands of C&nada". This r eport draws a tt ent ion to the 
l a r ge number of deposits from which supplies have been obta ined for 
local foundri es and the probability of r ep}acing import ed mat.erial with 
Oanadi an sands. 

The Canadian production in 1940 wa s 30,32C tons va lued a t 
i 31~767, compar ed with 17, 618 tons va lued a t $18,652 in 1939, and 
18 , ~45 tons va lued a t $ 19, 698 i n 1938. 

It is estima t ed tha t 50 to ~O perc en t of our consumption of 
na tura l bonded moulding sand is import ed, mostly fro m the United Sta t es. 
Moulding sands a s we ll a s othe r s nnds and gr ave ls ent er Canada duty 
fr ee . 

Small quentiti es of mouldi ng s ands n ot t ab~la t ed in oÏficia l 
r ecords 2.re produced in nearly all the provinces by foundrymen for 
t hei r own use from n enrby deposits; or by small part-time ope r a tors 
such as f ar me rs for loca l f oundri es. 

Silica s ands wi thout clay bond, which are used in st eel 
foundries, nr o not inc luded in the above production f i gUJr es. 

The industry gives only s eason~l occupa tion to producers, a s 
foundrym en usue.l ly o·bt '"'. in their supplies in the summor and autumn . 

I SSUED BY THE BURiAU OF MINES , 
DEPARTl\L:iNT OF ï,IINE0 AND RbSOUROES , 
OTTAIV'A , IvIARCH, 1 941. 



NEPHELIN:2: SYENITE IN l94Q_ 

Nephel ine syenite is a quartz-free r ~ck conaisting essentially 
of t he I+1ineral nephelite (a silicat e of alumina. potash and. soda) and 
albite and microcline feldspars. It often carries also a vari ab l e amount 
of i ron-b eari ng minerals in the form chiefly of black mica and magnetite 9 

toge t he r with such accessary minerals as zircon, corundum, calcite, ~ 
scapolite, etc. On acco un t of its freedom fron fTee quartz and j_ts high 
a lumina content ( 20 to 30 percen t in a verage commercial rock)as com­
pared with straight feldspar, it has fo~nd hi gh favour wi th the c eramic 
i ndust ri es , particularly in the g lass tradeo Fo r ceramic use, t he crude 
rock r equi res to be e:leaned of it s iron-bearing const ituonts, removal of 
which car. oft en be readily offect ed by a relatively cheap process of 
magnetic separation at around 20-mesh size. 

Attention has become increasingly dir ected in recent years to 
the posijibilit y of using various forms of rock as substitutes for 
stra i ght fe ldspar in the c er amic industries, and grow~ng use is now made 
of semi-kaoliniz ed g r anite (Cornwall or Car oli na stone), apl ite, pinite, 
a laskite , e tc~ 

Most of the known important occurr ences of nephe line s yen ite in 
Canada li e in Ontario, the most extensive deve l opment s of commercial rock 
be ing i n Pe t erborough , üast i ngs , and Haliburton counties, Central Ontario. 
Produchon of t he material began in 1 936, wi th tho oponing of a quarry by 
th<:, Cana di an Nepholine Limi t ed at the w est ond cf Blue Mountain, in 
Mot. r1 uen township, Potorborough county ~ a t the same time, thi s company 
er ec t od a small plant at Lakofiold, 27 miles distant and~the near est 
rail- po i nt, for crushing and cleaning t ho roc lc. Pr oduction for supplying 
the domestic g l a ss trade has been contün.uous and in 1937 - 38 production of 
crude ro c k was greatly expanded by the fo r ~aiion of a subs idiary , American 
Nepheline Corpo r a tion, whi ch erec ted a Ja r ge c~rushing ani pro cessing plant 
at Roches t er, New Yo r k , to take car e of United States ~equirements~ 
Capacity of the Lakefield mill i s 45 tons of fin~shed p~oduct pe r day , 
and t he Roches t er plant is designed for about 200 torrn o:~ feed pe r day e 
The pr oduct made i n both p1ants is a granular . minus 20- me sh material, 
co n tainin{.s about 24 pe r cent of a lumina, a.nd only o. 07 per cent of ferria 
oxi~e CB,e203) . 11he Lakef i e l d mi.11 supplies c l eaned ma tor-:.i.al t o the mill 
of iront enac J? lo or and ,\Tall 1l1ile Company , Ki ngston, Ontario, for fj_ne 
grinding fo r general c eramic use, and simi1.ar fine syeni •ce is now -p ro­
duc ed at the Rochester plant. In 1940, Canadian Nepheli~e LJmited became 
merged wi t h Ameri.can NGpholine Corporation. as :L ts Canadian oranoho 

Canadian Flin t and Spar Company wr..i ch alsc has holding'3 a t the 
eas t end of the Blue Mountain deposit, where i t has done work pre lim~nary 
to sta rting mini ng operations. reportocl no further wo rlc in 1940 ~ 

A second important nophelino syenite erea lios in the Ban cro:ft­
Good erham dis.trict, Hast i ngs and Halilrnr t on ccuntios, to the nc:r thoasc of 
the J.te thuon deposit. Produ(]tion began in t his dict~ict in 1937 and has 
sinc e bee~ continuod i n t Gr mi ttently by se v0ral operators, the total output 
to c1.a te being about 20 ,0 00 ton... . 11'he prin.c·ipal ope:rati~rs ha.ve been 
Gooderham-Nephelino , with quarry at Good s rham, tn Gl amorgan township; New 
En.gland Nepheli ne Company ,, an affilia t o of the Golc1ing - Keene Compan;y, 
K0eno , New Hampshir e ; Tomagami Dcvelo:pment Compan;y, 38 KJ.ng Street, Wes t

9 
1I1oron t o; anè. Canadian Flint an«1 Spa r Company , 2 Oï Victori a ~1.:.i lding , 
Ottawa . Opern tions of th e thr ee l as t-named. hav9 o.lJ. been in Dungannon 
township, to the oci.s t of Bo.nc-rofto Ou t put of t:ie Gooclerham-N0pholine and. 
Temagami Do ve lopmrmt Company quarri os hc.s gor,10 ch i ofly to tho g1•ind ing 
pl ant of United Feldspar Corporation, at West Par i s, Maine; ~hat of tho 
New J!Jng land Nepheline CompG.ny to the Go ldlng-Keone mi:;_ l 9.t Keone . N,.:; 
Hampshi r G; and tho.t aÏ Ca'1adian .B1 l i1;Jt n.nd Spë:lr éom:9t1riy to ·che mill of 
Consoli da tod Fe l dspo. r Co r poration, at Rochester, New York. In 1940, 
Temagami Development Company was re - 5.nco r 11oro.ted. under -:he name of 
Superior Nepheline Mines Limited, and plans we:re av1m:tr1C8d. fo:;: the build­
ing of a crushing plant at i ts quarry and of a clear:'...ng rnn_l at Bancroft., 
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In çontrast ta, the rock produced in Methuen township, which is 
a medium-grained and uniform - t e xtured syenite, most of the output from 
the Goo~erham-Bancroft district has consisted of coarse pegmatitic 
ma t erial ; it has been used, afte r proce ss i ng at destination for removal 
of iron - bearing constituents (chiefly black mica) for blending wi th 
felds par, to raise the alumina content. The Gooderham quarry bas been 
inactive s ince 1938, and during 1940 most of the Bancroft properties were 
also idle • Shipments, consisting mainly of stockpiled rock, were, 
howeve r, mad.e duri ng the year from Bancroft, and totalled about 2,000 ro ns, 

Nepheline syenite pr oduction in 1940 was valued at $113,245, 
compared with *140, 737 in 1939. Most of the se values represented crude 
rock consigned to American mills, but included also finished products 
mad8 i n Canada for domestic co nsumption and export. 

Experts i n 1940 (all to the United States) totalled 23, 812 tons, 
valued a t $111,357, compared with 24,701 tons, valued at $8 7,4 87 in 1939. 
Crude nephe line syenite enter s the United States free of duty, provided 
tha t total imports of bath crude and ground material do not exceed 50,000 
long tons in any calendar year. Ground material pays 15 percent ad ~ 
valor en. During 1940, the United States Customs Court ruled that ground 
syenite wa s entitled to free entry under the classification of "manufao­
tured sand", but this ruling was la t er con testea. by the United States 
Treasury Department and the 15 percent figure restored pending new record 
trial. In additio~ to 22,000 tons of crude rock consigned toits 
Roc hes ter, New York mill, American Nepheline Corporation reported 600 tcns 
of processed glass-grade product shi pped to Great Britain. 

Outs ide of Russia, whose productio~ is not known, Canada is the 
only pr esent producer of nepheline syenite. Russia recovers important 
tonnages of apatite (phosphat e ) from apatite-nephelite rock, larg e bodies 
of which occur in t he Kola Peninsula, and considerable research bas been 
done looking to the commercial utilization of the by-product nephelite. 
It i s be lieved, however, that this ma t erial is not comparable in quality 
to th e Canadian product, though probably suitabl~ for dark g lass. It has 
also been investiga t ed as a possible raw material for the manufacture of 
aluminium • ... De spi te ac tive search for comrnerc ial-grade nepheline i n the 
United 0t a t es, most of the recorded occurrences have proved to contain too 
much fine J y-divided and inseparable i:ron to be suitable for white glass 
manufacture . Experimentt;tl wo r k in the Bureau of Mines laboratories at 
Ottawa i n 1940 has shown good results i n the cle:aning of.,.nepheline 
syeni te from coarse iron-bearing impurit ies by flotation, followed by 
magnetic separation to remove r emaining traces of finely-divided magne tite. 

The chief marke t for nephe line s yen i te continues to be .,,wi th the 
g lass trade , whe r e it i s preferr ed to straight feldspar on account of its 
higher con t en t of a lumina ( about 24 percent as compared with 17-20 per 
cent in an a verage felds par). Host Canadian glass plants now use the 
material, and four Ame ric an c ompaniès a r e stated to have substituted it 
for feldspar. It is claime d t ha t 1,5oo ·pounds of syenit e will replace 
2,000 pounds of s pa r in t he glass batch , on the ba sis of relative a lumina 
cont ent, and the higho r con t ent of alkalis r educ es t he t emperature of 
mel ting , wi th resulting savi.ng of fue l and longer tank life . Research 
has be rm proceeding s t eadily on appl ications for the material i n other 
branches of ceramics, and i t h as be en found of a dvan t age , on account of 
it s higher fluxing a ction, a s a body ingredient in a vari e ty of products, 
includ:i.ng pot t e r y , semi vi tr eous ware , sani t ar y porc e l a in, floor a nd wall 
ti le , and s truc tura l clay products, as well as in enamels. Incr eased 
vitrificat ion, t ransluccncy , and me chanical s tr eng th, improved gl aze fit 
and r cduced absorption, warpage , t her mal expansion, and crazing, ar e among 
th e desi~ able prop orti es cla i mod f or vari ous t ypes of war e made with it. 
As sta ted abovo , fin el y g round syenit e f or gene r a l ceramic use is now 
being orfo re d in commorci a l quant i ti cs bo t h in Canada and th e Unit ed 
States by Amoric an NephelinG Corpo r a ti on , and the company report ed s a l es 
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in 1940 to domo~ tic sanitary waro and enamel plants. 

Glass~grade nephelino syenite for t he domestic tradc was 
quot ed at $11.75 per ton, in carload lots, f.o.b. Lakefield, in 1940, 
and g~ound, 200-mesh ceramic grade at $17, f.o.b. Kingston. American 
quotations were $12 and $15 .50 per ton, respectively, for the s.arne grades, 
f.o.b. Ro chester, New York, 

ISJUED BY THE BUREAU OF MINES, 
DEPARTMENT OF MI NES AND R~SOURCES, 
OTTAWA, MA RCH, 1941. 



PHOSPHATE IN 1948 

As in past y;ars, phosphate producti on c onsisted of apatite 
obta ined frQ~ the mica-apatite deposits of the Precambria~ area north 
of Ottawa, in western Quebec, whe r e a little was. taken out by,..about a 
dozcn soell-scale produc ers in th o Gatineau-Lièvre rivers-Templet on 
district. Most of the output was in less than individual car-load 
lots, and the bulk of it was so ld to the Electric Reduction Company, 
Buckingham, Queb ec, for the production of phosphorus or its products~ 
This company has f or years been practically the sole customer for 
domestic apatite: pu:irchases in 1940 are report ed as 332 tons, at a 
base price of $11 f 0r 80 perc ent grade, plus or minus 14 c ents per 
unit above or below this figure. Early in 1941, Canadian Refractories 
Limit ed, Kilmar, Quebec·, r eported that they would be in the marlcet for 
about 100 t ans annually. 

,,, 

The onl y other know n occurrence of phosphate in Canada is a 
belt of rather low-grade sedimentary rock ex t ending northward along 
the continental divide fr om the Crowsnest area, just wost of the Alberta­
Briti sh Columbia boundary; it bas been traced as far north as Jasper, 
Alberta. Op erations s ome ten years ago in the Crowsnest-Michel area 
by the Consolidat ed Mining and Smelting Company r esulted in the shipme~t 
of 5,0 00 tons of this r ock to Trail, British Columbia, f or the manu­
f a cture of f er t iliz er, but attempts t o conc entra te it proved unsuccess­
ful and the c ompany discont inue d mining and has since drawn its supplies 
fr om Garrison, Montana. Easter n Canadian plants using phosphate f or 
f ertiliz er or o t he r purposes employ mainly Florida r ock: in 1940, 
this cost a bou t $15 per t on, deliver od , f or 75 percent grade. 

Reported producti on (sales) of apat ite in 1940 were 358 tons, 
valued a t $4,039, compared with 157 t ons, valued at $1,712, in 1939. 

Total world production of phospha t e is of the order of about 
11 milli o~ l ong t ons annually . The gr ea t bulk cons ists of sedimentary 
r ock , but the Russian output of apati te, produe:ed as c onc entrate fr om 
nepho line -apa tit e rock, amounts to ab out one million t ons. Outside of 
Russia, Sweden and Canada are the only other producers of apatite f or 
which fi gur es ar e av~ilable . Sw eden pr oduc ed 6,192 tons in 1938, and, 
as a war measure , was r eport ed i n 194 0 t o b e undertaking the rec ove ry 
of apatit c fr o~ iron- orc tailing und er government subsidyo Japan is 
reported t 0 be nego tiating for develop ing ext ensi ve apa tit e d.eposits 
in French I ndo-China , and it is announced t ha t the Brazilian g overnment~ 
bas begun the product i on of sup erphosphate,,.f r om dome stic a pa ti te. In 
the United States, apatjte i s r ecover ed as a conc ent r a t e from the treat­
ment of n elsonit e in Virginia, and some by-product miner a l has a ls o been 
pr oduc ed fr om magnet it e- apa tit e or e i n New York Sta t e , but no figures 
ar e availab l e . The l eading wo rld produc er of s ediment ary phospha te is 
the United Sta t es , with nenrly 4 milli on t ons in 1939, of which nearly 
one million t ons went ta export. I n 1938 , shipmonts fr om Tunisia and 
Ma r oc cc , t ot al l ed nenrly 3 ½ millïon tons; fr 0m :Cgypt and Algeria, about 
ha lf u. milli on t ons es.ch; and fr om the Pacifie islnnds of Nauru, Ocean, 
and Chr istmas, an nggr egate of over l¼ milli on t onso Except for Russia, 
Eur ope is l a cking in ph ospha t e depo sit s , and i s vit a lly dependent on 
imp orts fr om ove r seas t o supply i ts n eods~ 

Imports of pho s pha te r ock i nto Canada in 1940 t o t al l ed 
165~358 t ons , valued at $663,554, compar ed with 124 900 t ons va lued 
at $4 77,317, in 1939, practically a l l of which came'fr om the

1

Unit ed 
~t ci t es . Can0.da nlso irnpo:rted 99,686 t ons of sup erphosphn t e , va lucd a t 
-;Ji 982,3 37, compnr ed wi th 104,12 6 t ons, valued a t $979,0.52, in 1939. 
P~o~ph~t ? r oc k ent er s Cana da duty fr ee . Supe r phospha t e , f or use a s for­
til7zer i n th e conditi on i mpo rt ed, is fr ee unde.r the British profertmtial 
t 3.riff, but und er th e int e r modia t e t s.riff pays 7½ por c cm t a d va l orem, 
and under the gene r a l t nriff, 10 per cen t 0 Under the Unit ed Sta tes­
Cana da Tr ~de Agre emen t of 1938 9 supe rphospha t o importe fr om the Un ited 
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Stntcs a r c du ti ablo Rt 5 pur c ent, pr ovidod tha t no restrictions are 
placed by the l a tt er coun try on experts of either crude phosphate rock 
or super phospha te; however , supe r phosphate intended for blending with 
other fertilizer i ngred i ents ent er s Canada free under all tariffs. 

The Quebec -On tario apatite deposits, mined a ctively many 
years ago a s a s ource of fertilizer pbosphate~ are estima ted to have 
produced a total of a bout 35 0 ,000 tons. Owing to the g enerally 
pocke ty and erratic natur e of the o:re-bodies, they are much more 
e~pensive to mi ne thah s édiment a ry phospha te, which can be worked by 
sluic i ng or steam-shove1 tnethods, and there is 1:1.ttle prospect that 
t hey could be oper a ted. pr ofitably today . Mos t of the apatite sold 
i n r e cent years has been by-product material from mica mines, or has 
been t aken out by small i ntermittent op er a tors working near-surface 
showings or t urning old wa~ t e dumps for mi ca . A moderate tonnage 
cou lci proba bly be r e cover e d fro m suc·h was t e dumps by milling and 
f l otati on of disca ~ded l ow - gr a de r ock, but apa tit e has little superior­
ity over sedimentary phosphat e for most i ndustrial uses and the cost of 
such tr eatment would probably prove prohibitive under pr esent conditions. 

Grovving i n t erest ha s been shown in rec en t yea rs in i mproved 
me t ho ds of trea t ment of crude phosphate r ock for the extraction of its 
?hos pho ric a ci d and for t he production of more concentrated acid and 
comp ounds. In the United States, much r esearch bath by go vernment and 
_)riva t e agencies has been devot ed to the problems i nvolved, as well as .,, 
to the developmen t of new fi e lds of ~tili za tion of elemental phosphorous, 
and this work is exp ect ed t o bring about a large expansion in the indus­
tr y in pho sphorus chemicals. Hi gher-strength superphosphates are now 
being made by ac idulat ion of r ock with phosphoric acid in place of 
sulphuric acid, and by improved r emoval of c on t ami nating calcium sul­
phate from th e product, with r esultari t large saving in th e cost of 
shi pping . Pr oducti on of c oncentrated .9hosphor ic acids 9 containing up 
to 84 perc ent of phosphorus pentoxide, by vola tilization from phosphate 
rock in the el ectric fur na ce or blast furnace in place of acid trea tment , 
is now established commercial practice; e lemental phosph orus is produced 
and l a t or oxidiz ed to acid fo r the production of calcium metaphosphate 
and s upe rphos pha t e , Investiga ti on of methods of handling phosphorus 
have a l so shown tha t thi s dange r ous product can, with proper care, be ~ 
shipped i n st eo l drums or tank cars without risk, thus permitting it to 
be distributed fr om c en tr es of production t o o ther points f or the manu­
facture of acia and othor derivatives a t a mat eria l saving in freight 
c os ts. Research has also been proc eeding on me thods of r endering r aw 
phosphat e ava ilable as plant fo od by volatilizing the combined fluorine 
f r om fused r ock, it having b eon deto rmined t ha t it is t he latt er compound 
that inhibits solubility i n the soil , Removal of containod fluorine is 
r e quir ed fr om a cid phospha t e t o b e used in stock f eods~and f ood products 
gener a lly, a nd dofluo rinati on of f ertiliz or superphospha t e is a lso 
de sirable i n order to preven t r eversion to t he citrate-insoluble form 
during curing and storage , particula rly of pr oc es sed f ertiliz ers diluted 
with ca lc ar eous mat oria ls. At the f ertiliz or pl an t of Consolidated 
Mi ning and Smolting Company , Trail, Bri t ish Co lumbi a , the fluorine so 
r emoved i s now r ecover od f or use in the manufac ture of hydrofluosi licic 
a cid, us ed in t he ol ectrol ytic r efining of l oad, thus dispensing with 
t hG employment of fluorsp~r as a so urc e of fluorine$ 

Although fertiliz ors will a lways continue to c onsume the grea t 
bulk of the worldYs phospha t e pr oducod, a gr ow ing futur e f or phosphorus 
and. it s c om:p ounds s ooms t o bo a s sur ed~ One of such chemicals that is 
r ap idly coming int o ext ensivG us e i s tris odium phosphate, empl oyed as 
a de t er gent in l aundr y wo r k and as a gener a l c1eanser , a s we lJ. as f or,,, 
pr 0venting sc-alo or s cum i n boilGr-f eG d o. nd. washing wators, o.nd in the 
t anJ1ing , pho t ogr aphie, suga r and othur i ndus tri es , The r emoval of in­
juricms fluori ne , th e ccrnso of "mot tledH t ee th, f r om p ot able waters is 
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now acc,:im_., li shod by fil t oring through n bed of trico. lcium phosp};).a te. 
Sodium pyrophospha t e ,7.nà. t otrc' .. ph r°J sphn t e o. r o :pr oving of va lue for de­
fl :--, cculo. ting and l owcring the visc os i ty of tho m1,4.ds used in oil-vvell 
drilling . Sod ium mot o. phos phate is o. st~ong "we tting" ngent, e.nd. is 
hi gh ly officient in tho fl ot~ti on of c ert c. in n on-meta llic minerals, 
and a l so in l o.undry practice. Alkc line- oarth phosphnte binders are~ 
proving cf v~lue f or r ofrnct ory mn t erinls. Rese Rrch is pr ocood.ing on 
the use of phosphate in gl QSS ba tchos . Non-fertilizer uses f or phos­
pha t e in th o United Sto.tos h2,ve been showing a stendy expansion -and. 
n ow t ot nl a bout hnlf ~ millio~ t ons Qnnunlly • 

. , The use of oloc tric-furnnce e.nd blc..st-furnace smelting f or 
the tr ea tm0nt of phosphe. t u r ook hc.s me. de avc.i l '3.ble l arge tonnages t;)f 
l ow -gr c.de slime made in the wc.shing e,f sodiment r. ry phosphRte, matorial 
thn t it would no t be c c onomic t o tren t by the ~c i d method. of super­
phosphc..te manufacture, thus matGrio.lly st0pping up t o t ~l rec overy: 
the slime is sintored bofor e smelting . 

ISSUED BY TH:?:.: BURaU OF MilifES , 
DEPAR 1rivT:SNT OF MI NES AND RiJOURCES , 
OTTA :tfA , MAR CH, 1941. 
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PYRITES IN 194 0 

-,-
Pyrites is produced in Canada as a by-product 

copper-pyrites ores at the Aldermac and Noroo.da 
and at the Britannia mine in British Columbia. 
has been produced in Canada for several years. 

in the treat­
mines in 
No lump 

Aldermac Copper Corporation•s mine and concentrator; twelve 
miles west of Nor8lllda, Quebec., were in continuous operation in 1940, 
The,copper concentrate is shipped for treatment to the Noranda s~elter, 
while the high grade iron pyrites concentrate is shipped partly tè 
chemical plants in the United States and partly to Three Rivers 1 Qtlebec, 
for use by St. Lawrence Paper Mills Company. The main shaft of thé 
mine was extended 125 feet to a depth of 1,375 feet, and the tenth; 
or bottom level, was opened up. The east end of the property was 
explored on the surface by diamond drilling and geophysical work; and 
underground by crosscutting and diamond drilling. 

~ ~ 

At the Noranda mine, a small tonnage of pyrites concentrate -
a by-product of the milling ptodess - was marketed for the manufacture 
of acid. 

At Three Rivers, all of the pyrites used in the Freeman 
flash-roasting plant in the rnill of St. Lawre,nce· Paper Mills Company 
is now being obtained frorn the AldermR c mine. Forrnerly the plant 
burned pyrites obtained frorn the old Eustis mine which was closed 
d.own in June, 1939. The Freeman plant supplies all of the sulphur 
dioxide and part of the steam required for the operation of the 
company's sulphite plant. 

In British Columbia, pa rt of the large output of pyrites 
from the Britannia mine was consigned to the acid plant of Nichols 
Chemical Company at Bo.rnet, British Columbia. As in previous years, 
however, much of the output wa s stored awaiting more favourable market 
conditions. Sorne of this stock was ex~orted in 1939. 

Northern Pyrit e s, Limited l as t year completed a prograrn of 
development work that has been in progress for the past four years ~n 
its Ecstall pyrites property, loc a t ed on Ecstall river about sixty miles 
south of Prince Rupert. A larg e plan t a s we ll as a r a ilway to tide­
water is required before active production can commence, but in the 
rneantime, the company is awaiting more favourable market conditions. 
The Granby Company did considerable exploratory diarnond drilling on 
the Ecstall property severa l years ago. Acco rding to reports, the 
orebodies contain 5,000,000 tons of or e averaging 49 percent sulphur, 
42 percent iron, 2.3 perc en t zinc, less than one percent copper, 
and about f l.OC a ton in go ld and silver. 

Although the Freeman process of flash roasting , desi gned for 
by-product flotation fines that a re obt a ined from tho treatment of 
copper ore, ba s opened a prospective market for this cla ss of ore, it 
is not to be ussume d that the rnining of pyrites will be stirnulated. 
Ample supplies of pyrites fines a re a lr eady a va ilaole a t strategic 
points to mee t any demand tha t may a ris e in the iL1medint e future. 

Canadian production and tra de figures nr e not available for 
publication owing to the war. 

Ther e is appnrently no standard price in Cana da for sulphur 
in pyrit es . Most contra ct s are beli eved to be based on a price of 
5 cents or bett or per unit (22.4 pounds) of sulphur per long ton, 
f.o.b. cars a t point of production. 

IS SUED BY TH~ BUREAU OF MI NES, 
DEPARTTuTENT 0:31 MINE S AND RESOURCES, 
OTTAWA, MAR CH, 1941. 



Si\LT ,IN 1940 

C~m.mon salt (sodium chloride) is obtained in two forms, in 
solution in a brine from whidh the salt is extracted by evaporation, 
and in lump or solid fotm by direct miningi During 1940 salt was 
produced in southern Ontario; at Malagash, Nova Sootia; at Neepawa, 
Manitoba; and at Waterways, Alberta, Ontario salt is obtained from 
brine wells, as is also that produoed in Manitoba and .Alberta. The 
Malagash salt is recovered by mining rock salt and by eveporation from 
brine produced by leaching the waste material in the mine. 

In Ontario, production was steady throughout the year, and 
all of the weli established plants were in operation. The caustic 
s,da-chlorine plants of Canadian Industries Limited, at Cornwall, 
Ontario, and ~hawinigan Falls, ~uebec, obtained their salt from 
Sandwich, Ontario. 

In Nova Scotia, Malagash Salt Company produced slightly 
less thon in the previous year, owing to a fire which completely 
destroyed its power plant early in Deoember, in consequence of which 
a complete shut down of underground development was necessary. Tem­
porary power arrangements have been made until such time as a new 
and permanent plant can be erected. Definite zones in which indica­
tions of potash salts occur have been correlated from the second to 
the twenty-sixth level and there seems to be an increase in the 
potaah content with depth. The study of these zones 1s being con­
tin1,1ed. 

At Neepawa, Manitoba, the plant of Canadien Industries 
Limited operated continuously, and the compRny has installed a new 
plant utilizing vacuum evaporation with modern equipment to produce 
oll grades of salt. 

At Waterways, Alberto, Industrinl Minerals, Limited, con­
trolled and operated by Dominion Ter and Chemic~l Company of Montreal, 
remodelled its whole plant, The direot-fired pons of the original 
plant have been disoarded nnd replaced by one set of quadruple effect 
vacuum p~ns, complete with all modern accessories. Two grainers have 
beer. added so that the coarser grades of sal t can be produced. Other 
new equipment includes an Oliver fil ter with the necessary heaters 
and exhauster; one blôck 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 has been drilled and was made ready for production when needed. 

In New Brunswick, a salt basin was discovered in 1921, as a 
result of drilling in the vicinity of Goutreau, south of Moncton, on 
the east side of the Petitcodiac river. The extent of the basin was 
further determined when New Brunswick Gas and Oilfields, Limited, in 
drilling at Welden on the west side of the Petitcodiac river, penetrated 
over 1,500 feet of salt formation. This was the second drill hole to 
strikè $àlt 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 a pproached. Altogether, six drill hales 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 are, therefore, many mi~lions of tons of salt 
in this basin, available for future development. The possibility of 
developing this deposit for the production of salt is being seriously 
considered. 

Near ~mherst, Cumberland county, Nova Scotia, a well drilled 
a number of years ago by Imperial Oil, Limited, in a search for oil and 
gas, penetrated 3,200 feet of alternating bcds of salt, anhydrite, 
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dolomite, 1:i.mestone and shale, the salt constituting 45 per cent of 
the whole. Salt was fïrst met a t a depth of 920 feet, and one bed 
~ore than 480 feet in thickness contained over 90 percent sodium 
chl~ride. The apparent great thickness of the salt may be due to 
the steep dip of the beds. 

The production of salt in 1940 was 464,714 t ons, valued at . 
~2,823,269, compared with 4241500 tons, valued a t ~2,486,632 in 1939. 

Exports of salt from Canada in 1940 were 6 1 349 tons, valued 
at $ 61,922 , compared with 10,656 tons, valued a t $ 76,287 in 193.9. 
Imports of salt were 112;511 tons, valued at $ 55?;?68, compared with 
117,628 tons, valued at t50?,368 in 1938. The greater part of this 
salt cornes into Canada free of duty for use in the fisheries on the 
Atlantic and Pacifie coasts. 

The world production of salt is steadily incr easing and in 
1937, the last year for which fairly complet e figures are available, 
it amounted to well ov et 37,000;000 short t ons. Canada in that year 
stood thirteenth on the wor ld list and was the t hitd largest producer 
in the British Empire; being exceeded only by Great Britain and 
India. Canada produces only slightly over ohe percent of the world 
production and over 1 perdent of that of the British Empire. 

The market for salt in Canada is st eadily increasing, and 
the industry is in a sound condition. Domestic production, except 
for small experts, is sold principally to the dairy, mea t curing, and 
canning industries; to fisheries; to highway and transport departments 
for soil stabilization; to the ch e mical industries, and as table salt 
for household use. 

Soil stabilization with salt a nd clay for the foundations 
of highways and f~r a surface ven eer for gravel roads is now firmly 
established and this us e of salt showed a de cid ed increa s e in the 
past few years. The develcpment of soil stabilized bases for runways 
at Canadian air f1.elds continucd, and several air fi elds have been so 
prepared. The use of salt for mixing with sand, piled eac h fall at 
regular int e ~vals along main highways, has increas ed greatly during 
the past few years, as it has been found tha t even in the coldest of 
weather the s a nd in pil es wh ich have be en so treat ed r ema ins loose 
and free flo wing, thus allowing easy distributi on on the icy roa dway . 

An increasing dema.nd for salt for the che~icnl industri es 
may be expected, as, at present, with the ex ce ption of caustic soda , 
soda ash, sodium sulphate, sodium silicate and acid sodium sulpha te, 
pr acticolly ~11 of the sodium c ompounds used in Canada a re imported. 

According to t he Ca ne dian Chemistry a nd Process Industries 
(Toronto), prices for the severc l grades of s alt remained stationa ry 
throughout the yeer. ~uot ations for speciolly purified (99.9 per 
cent NaCl) s alt in 280-pound b a rrels f.o.b. plant was ~~ .10 per 
barrel, while industriel fine in bulk car lots f.o.b. plnnt per ton 
was $ 6.32, and industriel coarse per ton was ~10.00. 

ISSUED BY THE BUREli U OF MINES, 
DEPARTMENT OF MI NES AND RESOURCES, 
OTTi, W.A , M.~ ROH , 1941. 



SAl'JD AND GRAVEL IN 1940 

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 to 
their bulk in relation to v a lue , local needs for these materials are 
usually supplied from the nearest deposits, as their cost to the consumer 
is governed largely b y the length of haul. Hence the large number of 
small pits and the small number of large plants. Sorne grades of sand . 
particularly sui table for certa in industries commanda much higher price 
than does ordinary sand. 

The total production of sand and gravel for 1940; amouhted td 
30,758,961.tl'.ms valued at $11,664,614, compared with 28,172,384 tons ·. 
valued at $10,820;631 for 1939 . Following are the output and value by 
provinées for these two yearsl 

1939 1940 

Tons Value Tons Value 

Nova Scotia .......... 2,072,405 $1,213,918 1,607,761 $95b;lô5 
New Brunswick ........ 3,131, 844 1,277,438 1,090,294 460;978 
Q,uebec . ....•. o ••••••• 10,114 ,941 2,628,397 9,973,000 2,545,500 
Ontario .............• 7, 884 ,9 25 3,048,973 9,599,462 3,989,038 
Manitoba .............. 1,163 ,508 642,835 2,334,558 979,601 
Saskatchewan •.......• 1,038 , 231 658,331 2,280,390 810,210 
Alberta .............. 853,680 611,666 1,638,068 1,046,867 
British Columb ia •.•.• 1,912, 850 739,073 2,235,428 882,255 

28 2172 1 384 il0 2 820 2 631 30 2 758 2 961$11 1 664 2 614 

Road improvement, concre te works and railway ballast absorb by 
far the gre ater part of the gravel and sand used. Gravel in particular 
has proved a good material for building all-weather roads at low cost and 
its us e has s teadily increased with the growth of motor traffic. 

A conside rable tonnage of sand and gravel is also used in the 
mines for re-filling underground workings. Sorne mine s use several 
thousand tons a day . 

Most of the 6ravel used for road work cames from pits worked for 
t ha t purpose. Usually a portable or semi-portable plant is used to 
extract enough gravel to supply the immediate need and then a sufficient 
r ese rve is built up, in th e form of stock piles, for two years' require­
ments . Road pits may remain idle for two years or mare. The amount of 
gravel produce d from yea r to year thus f luctuates , depending on the 
program of road construction and improvement. Int ermittent operation 
als o applies to railway pits, which may r emain idle for several years. 

Part of the gravel use d is crushed , screened and in some cases 
even washe d and the proportion t hus processed is increasing steadily. 
Some Provincial Highway Departmen t s have us ed crushed instead of pit-run 
g r ave l on t heir main highways :for a number of years. Most of the large 
comrnercial plants a r e equipped for producing crushe d gravel, a product 
that can corn.pete with crushed stone . 

Th e amount of sand consurr1ed follows the trend of building 
activity, as most of it i s usGd in the building industry for concrete 
work , cement and lime mortar , or wall plaster. The sand must be clean, 
that is, free from dust, loam, organic matter or clay, and conta in but 
little silt, and is usually obtainable from local deposits. 
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Other import an t uses of sand are for moulding in foundries, 
filtering of wa t er supply, and g l a ss making , all of which r equire 
sp e c ia l g r ades of s and . 

Wa r conditions d id not mat er i a lly affect th e total consumption 
of sand and g r avel, as t he extr a amount absorbed by war services is 
partl y if not wholly offset by a decrease d activity in ordinary industry 
due to th e war. The increase d consumption in Ont ario , h owever, is 
attributable to war conditions . 

Prices o f sand, gr ave l and crushed stone in the four largest 
cities i n Canada we r e as fo llows, at the end of 193 9 and 1940. Pric es 
are per ton , c a rlots, f . o . b . c a r s : 

Montreal 
1939 1 940 

$ ,'', 

i!P 
Sand 1.15 1.15 
Pit run 

g r avel 1.10 1.10 
Crushed stone 
3 /4 inch & 

ove r .7 5 . 75 

I SSUED BY THE BUREAU OF MINES , 
DEP ARTI/iEl\TT OF ::lINES AND :ii:::.BSOUR CES , 
OTT .. "I.WA, MARCH, 19 41. 

Toro n to Winni12eg Vancouver 
1939 1 940 193 9 1940 193 9 1940 

$ <"' $ $ $ $ 'tf> 
. 85 .93 .70 1. 00 .70 1.00 

1.60 1.43 .7 0 1. 00 .70 1.00 

1.55 1. 35 .75 1.13 



SILICA IN 1940 

The materials produced are quartz for smelter flux and 
férro-silicon; quartzite for ferro-silicon and silica brick; silica 
sana for the manufacture of glass, carborundum, sodium silicate, 
etc., also for sand blasting, roofing and for use in steel foundries; 
and silex, the fine ly pulver ized silica used in the ceramic and paint 
industries. 

Quartz, quartzite, or sandstone in sizes frdm ½ inch to 
6 inches is used in the manufacture of ferro-silicon and pure silicon, 
and quartz and quartzite are used also as a smelter flux. For silica 
brick, quartzite is crushed to about 8 mesh. Sorne quartz is also 
crushed to make silica sand. 

Silica sana is general ly prepared from a friable sand­
stone by crushing, washing, drying, and screening to recover different 
grades of rnaterial according to th e use for which it is required. In 
the manufacture of glass, for instance, the material should range 
between 20 and 100 mesh. Silice sand may also be ob t ained from natur­
ally occurring sands, the r eq uired grade being recovered by screening. 
It may in special cases be prepared from a friable quartz a nd from 
vein quartz. 

Silex is the washed sand or pute quartz; crushed and 
ground in some form of mill, and th en either air- or water-floated to 
recover the fine flour. The ceramic indus try requires that it be 
150 mesh or finer, whereas in the paint industry, air-floated material 
250 mesh or finer is required. 

Quart z is produced in Quebec a nd Ontario, and quartzite 
is quarri ed in Nova Scot ia, Quebec , Ontario, Manitoba and British 
Columbia. Silica sand is obtained from Nova Scotia, Quebec and 
Manitoba, a nd silex is prepared in Quebec. 

The deposit of silica sand near River Denys , Inverness 
county, Nova Scotia, was not operated during the past year. The sand 
is of good quality and is sui table for a number of uses. l It should 
find a ready market in the Maritime Provinces, especially in the steel 
foundries. 

In Quebec, the plant of the Ottawa Silica artd Sandstone 
Company , was idle mos t of the year. When opera tirtg i t produces sand 
of different grades for steel foundries, the glass indus try, and for 
sand blasti~1g, etc. This compa ny has also a plant for the production 
of rock wool. Cana di ari Kaolin Silica Products, Limited, made regular 
sh ipments of s ilica sarld during the fir st part of ttle year to the 
glass companies a nd others in the Montreal district, from its property 
a t Lac Remi l Al though most of the output wa s shipped to glass manu­
f acturers, a part of it was used for sana blasting and as an abrasive. 
I n April a disastrous fire destroyed this company •s plant and to date 
no move has been made tb rebui ld. As t hi s company was supplying a 
lar ge part of the Canadian production of s1lica sarid much hardship 
nas beert placed on the consumers, who in consequence have to obtain 
their requirements from the United States . 

Canadien China Clay Company, at st'~ Remi d'Amherst! 
Quebec, has sunk a shaft to a depth of over 300 feet and has carried 
0 ~t extensive development on its 250 foot level. Two large mill 
buildings have been erected , one for clay preparation and the other 
f) ~ housing equipment for the production of sil ica sana, and it is 
rlanned that operations will be start ed during 1941. China clay and 
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high grade silica sand will be produced. Canadian Flint and Spar 
Company, operating a crushing plant at Buckingham , produced a small 
tonnage of high grade quartz sand, which w~.s used as an abrasive. 

Canadian Carborundum Company, at St. Canute, Quebec , 
produced silica s and almost entirely· for the manufacture of carborundum 
at its plant at Shawinigan Falls. St. Lawrence Alloys, Limited, pro­
du ced ferro-silicon of several grades as well as metallic silicon 
running 9? percent or better in electric furnaces at Beauharnais, 
a nd used sandstone from Melochville, Q,u ebec, as well as high grade 
quartz from locali ties in Ontario. The sandstone from :Me lochville 
is trucked the 2 miles from the quarry to the plant, wœre it is, 
crushed ·to passa 3 inch screen and be retained on a 5/8 inch soreen. 
The silicon is marketed mainly in Canada, and the ferro-silicon finds 
a market both in Canad a and abroad. 

An appre ciable amount of ferro-silicon of low silicon 
content is produced in Canada from the silica in the bQUXite used in 
the manufacture of alum inous abrasive. Five companies, two at Niagara 
Falls, one at Chippawa, one at Thorold, Onta rio, and one at Arvida, 
Quebec , produce this gra de. 

In the use of silica as a flux, smelter operators endeavour 
to obtain their material from the nearest possible source, and in many 
cases use a siliceous ore containing small arnounts of the precious 
metals. The silica r equirements for the manufactur e of ferro-silicon 
and silica brick depend upon the market for the finished products. 

The demand for high grade silica sand was steady and 
large quantities are still imported. Canadian producers ha ve a good 
chanc e to enter this market at the present time provided they can 
guarnntee the grade of th e material and regularity of shipments. 
Silica sand for the manufacture of gla ss and silicate of soda has to 
be of a high degreo of purity a nd uniformity, a nd Canadian producers 
must adhere rigidly to specifications and must guarantee regularity 
of shipmen ts, if the y hope to gain con trol of the se markets. The 
use of Canadian sand for sa.m blasting is increasing. 

Int erest is a ctive throughout Canada in the search for 
deposits of high grade silica strntegically situated for supplying 
the incr easing demand, especially that in central Ontario and in 
western Canada . Vlest of Winnipeg the needs for silica are met alrnost 
entirely by imported ma terial. 

The product i on of quartz a nd silica sand in 1940 was 
1.,858,259 tons valued at $1,203,532, compared with 1,582,.935 tons 
valued at $1 ,100 ,214 in 1939. The 3,43? M silica brick produced in 
1940 were valued a t $182, ?86, compared wi th 2,493 M va lued a t $124,807 
in 1939 .• 

Exports of silica and silica products in 1940 amounted 
to 106,203 tons valued at $195,163, compar ed with 108,39? tons valued 
at $196,418 in 1939 . The total of the various grades of silica, 
(ganister, flint, silex and silica sand) imported in 1940 arnounted 
to 283 ,850 tons with a value of $630,679, compared with l?l,3?2 tons 
valued at $424,3?2 in 1939. Imports of silica brick in 1940 were 
valued at $4?2 , 215 , compared with $312,413 in 1939. ' 

The price per ton of the several grades of silica varies 
greatly depending on its purity a nd on the purpose for which it is to 
be used. Silica generally is a low-priced commodity, and therefore 
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the situation of a deposit with respect to markets is of great 
importance. The largest markets for silica are in the provinces of 
Quebe c and Ontario, and new deposits to be of interest to these 
markets should be within economic reach of either Toronto or Montreal. 
In western Canada the main markets are in Alberta and Manitoba . 

ISSJED BY THE BUREAU OF MINES , 
DEPAR'IMENT OF MINES AND RESOURCES , 
OTTAWA• MARCH, 19 41. 



SODilJI./I CARBONATE (NATURAL) IN 1940 

Deposits of natural sodium carbonate in the form of "Natron"-­
sodium carbonate with 10 molecules of water-- and also as brine, occur in 
a number of "lal-ces " throughout the central part of British Columbia, 
chiefly in the Clinton Mining Division, near 70-mile House, about 20 
mile s northeast of Clinton, and in the neighbourhood of Kamtoops . Since 
1921 there has been a smallintermittent production from several of these 
deposits, the product being marketed in Vancouver for use in the manu­
facture of soap . During 1 940 th e only shipments made were from the 
Clinton area. 

Production in 1940 was 220 tons value d at $1,760 compared with 
300 tons valued at $2 ,400 in 1939 . 

ImDorts of soda ash or barilla totalled 1,573 tons valued at 
$45,3?? , compar ed with 1, 454 tons valued at $41, 831 in 1938 . 

Sodium carbonate, or soda ash, bas nany industrial uses, such 
as in the manufactur e of glass and soap, and in the purification of oils . 
As the present known Canadian deposits are far from the rr~i n marke ts, the 
output is r estrict e d to t he r oquir ements of consumers within e conomic 
rail haul from the deposits. East ern consumors of soda ash obtain the ir 
supplies from th e chemically prepare d material mado from salt by tho 
Solvay or arnmonia process in Ontario . 

ISS UED BY r_mE BUREAU OF l1UN~S , 
DEPARTMKîT OF BI NES .A.,_l\fD RESOURCJ:S , 
OTrAWA, MArtCH , 1941 . 



SODIUM SULPHATE (NilTURAL) IN 1940 
(Glauber's Salt and Srlt Cake) 

The material produced in Canad0 is either hydrated sodium 
sulphate, known as Glauber's Salt, or anhydrous sodium sulphate, known 
to the trade as 11 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 1940 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: Naturel 
Sodium Products, Limited, Bishopric; Horseshoe Lake Mining Company, 
Ormiston; and the Midwest Chemicals, Palo; all of which are in 
Saskatchewan. Small tonnages were also produced from severàl other 
properties. 

Natural Sodium Products,Limited, at Bishopric, operated 
throughout the year and now has a capacity·of about 500 tons daily. 
Horseshoe Lake Mining Company, at Ormiston,operat,ed throughout the 
year 1940. Midwest Chemicals, Limited, at the cèntral portion of 
'iv'.:ü teshore Lake, completed the erection of i ts new plant, and comrnenced 
production early in the year 1939, operating one rotary kiln. By the 
end of 1939 a start was made installing a second kiln whioh was put in 
operation early in 1940. 

At Sybouts lake, 9 miles south of Gladmar, Saskatche~an, 
a start was made on the erection of a dehydrating plant by a company 
known as Sybouts .Sodium Sulphate Company~ Limi ted wi th head office at 
Gladmar, Saskatchewan. This plant is expected to be in operation 
during the summer of 1941. In a nticipation of the completion of the 
plant some 10,000 tons of crystals were harvested and stockpiled on 
the shore adjacent to the new plant site. 

No production is reported from British Columbia. Sodium 
sulphate is the predominant salt in a number of deposits and, during 
the past year, several of these deposits were prospected to prove their 
extent. 

A discovery made in New Brunsvi ick during 1937, may yet 
prove to be àf importance as a source of sodium sulphate. New 
Brunswick Gas and Oilfields, Limited, in drilling for gas at Weldon, 
has proved large thicknesses of rock salt (sodium chloride). Two 
holes drilled 3,500 feet apart, fro ~ which cores have been obtained, 
have shown the presence of a ted of glauberite (Na2S04.CaS04) from 
60 to 100 feet thick, mostly overlying the rock salt, the sodium 
sulphate content of ~hich ranges from 25 to 30 percent. Both glauber­
ite and sodium chloride were proved by drilling in 1939, thus further 
extending the salts basin. Many millions of tons of sodium sulphate 
would seem to be indicated in this deposit. The Bureau of Mines, 
Ottama, has done much research work on the material recovered in these 
cores, and pas been able to indicate a probable method of recovery of 
the sodium sulphate, but further deta iled work must be done to det ermine 
the full commercial possibilities of the deposit. 

The industry in Western Canada seems no1n to be v:rell 
established, and steady pro gress is being ma de. The investigation 
of sodium sulphate deposits in this section of the Dominion was 
started by the Bur eau of Mines in 1921, and over 120,000,000 tons of 
hydrous salts was proved in the fen deposit s examined in detail. In 
1921 none of this material rrn s used commercially, but by I939 the 
revenue derived by Canadian railv: ays from this industry in incoming 
and outgoing freight exce eded $1,500,000~ 



2 

At present the operating plant s in Western Canada are 
capable of producing over 900 tons of dried salts à day, and, if 
necossary 1 the tonnage could be greatly increased. 

The production of natural sodium sulphate in 1940 amounted 
to 94 1 260 tons valued at $629,589, as against 71,485 tons valued at 
$628,151 in 1939. 

The production from the deposits of Western Canada increased 
over 30 per cent compared rïith that of 1939, and some 18 per cent over 
the prGvious record of almost 80,000 tons in 1937. The increase in 
1940 can be traced to the increased activity in the nickel and the pulp 

and paper industries and to the increased demand for the material in 
the north central Unit ed States during the last four months of the year. 

COmpie te figures for the ~otlâ production of salt c~ke 
are nat availablei ahd it is difficult to compar e the returns from 
different countries, owing to the fact that the production cornes both 
from chemidal plants and f~om natural deposits. Germany in the past 
TTas probably the 1ar~est producer of total salt cake production, and 
Canada was among the first ten 1n orld producers. Canada is, hooever, 
one of the largest producers of sa lt cake from natur a l deposits. 

Shipme nt s from th e d epo si ts in Western Canada to the 
United States continued during 1940, but export figures, ho~ever, are 
not available. Imports of sodium sulphate during 1940, including 
Glauber's salt, salt cake , and the acid sodium sulphate (nitre cake) 1 
amounted to 9,498 tons volued at $132,480, compared ïTJi th 8,449 tons 
valued at $110,577 in 1939. 

The price for na tura l anhydrous sodium sulphate from the 
deposits in western Canada during 1940 r ang ea from $6.50 to $8.50 per 
ton f.o.b. plant. The delivered price is ronsiderably higher than 
this, 01t1ing to the high freight r a t es to the consuming plants, ··hich 
are mostly in eas t orn Canada. 

Producers in West ern Canada have ende avoured to improve 
the quality of their product as th e consumers demanda product of high 
purity, and the r esults have been gratifying. Since the start of the 
war in September, 1939, shipments of s 8. lt cake from European countries 
to the United States have sho wn a marked decline and, in consequence, 
the prices have firmed ma t eri ally o nd the demond for material from 
other sources has incr eased . Canadian producors no~ have an opportunity 
to increase their export shipments, egpecially to the north central 
sta tes. Wes t ern producers, ho wever , 7 ill have to be on the na tch to 
find nff.- markets for th eir material, as there is a lways the possibili ty 
of the pr es ent consumers of their product finding ne·: sources of supply 
nearer to their plants, or of making use of substitute ma terial. Thus, 
by-product sal t cake and nitre ca ke may be avai lable in l a rge tonnages 
in Eastern Canada if 8Xtensj_ve manufa cture of munitions is undertaken. 
In the southern States, sooe of the pulp mills are employing a syn­
thetic ma t eri a l m~de fro ~ soda ash a nd sulphur as a substitute for salt 
cake in the manufacture of Kraft pulp. 

The products from th ese deposits in Western Canada should 
find a r apidly extending market, as th e by-product ma t eria l from the 
manufacture of hydrochloric a cid is each year decreasing in volume 
o·,üng to th e ma mfa ctur e of hydrochloric acid synthetically. 

ISSUED BY THE BUREAU OF MINES, 
DEPARTMENT OF MINES AND RESOURCES , 
OTTAWA , lv'iARCH , 1941. 



SULPHUR IN 1940 

Deposits of elemental sulphur of commercial grade have not 
been found in Canada, but sulphur occurs in combination with copper, 
lead, zinc, nic kel , 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 avai lable for the recovery from it of 
sulphur, or sulphur coatt1ünil'!g eirer1iie al-s. / 

In practice, this ga s can be used directly for the manufacture 
of sulphuric acid; the production of liquid sulphur dioxide; or for t~e 
production of elemental sulphur. A fe w years ago, International Nickel 
Company of Canada erected a plant a t Copper Cliff, Ontario for the re­
covery of portions of its smelter gases for use in the manufacture af 
sulphuric acid. Later a similar plant was erected a t Tadanac (Trail), 
British Columbia by Consolidated Mining and Smelting Company. At the 
former plant high grade sulphuric ac id 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 i t is used elsewhere in 
the plant and some of it is marketed. 3ince the summer of 1936, the 
plant a t Tadanac has also been producing elemental sulphur from the 
smelter gase s. No plant in Canada is producing liquid sulphur di-
oxide from sme 1 ter gases , al though thi s has b een done experimen tally. ,,, 

r In Quebec, Alde rmac Copper Corporation, with a mine and con­
centrator 12 miles west of Horanda, produces a copper conc entrate and 
a high- grade pyrites concentrate from massive sulphide ores. The 
forme r is shipped to the Noranda smelter for treatment, while part af 
the latter is exported to chemical plants in the.,United States and 
part of it is shipped to Three Rivs rs, Queb3c, for use by St. Lawrence 
Paper Ivi i 11s Company for use i n i ts I!1reeman flash-roasting plant. 
Construction by A1dermac Copper Cor-p oration of a plant to produce 
sulphur and iron oxide bas been suspcnd ed owing to the existing 
fayourable market for its pyritas concentratcs in the United States. 

At the Noranda mine a small t onnage of pyrit e s cancentrate, 
a by-product of the milling process, was marketed for the manufacture 
of acid. 

Canadian production and trade figures o.re not available for 
publica tion owing to the war. 

Sulphur is used chiefly in Canada in the production of 
sulphide pulp and for use in the making of rrrt ificia l silk and news­
pr int. It i s used to a l arg e extent o.lso in the manufacture of 
sulphuric ac id, explosives, and rubbe r, and in the production of 
fertilizers. 

According to Metal and Miner a l Mar ke ts, New York, sulphur 
was quoted at $16 per long ton, f.o.b. cars o.t th e mines in 1940. The 
priccs a t c onsumers ' plan ts i n Cana da vo. r y o.ccording to location, the 
difference being due ta transportation c osts. 

ISSUED BY THE BUREAU OF MI NES, 
DE?A~TJl~:c:rn or ]HNE.S AND R~SOURCES , 
OTl1A .ifA , IVIARCH , 1941. 



TALC AND SOAPSTONE IN 1940 

Talc mining in Canada dates back about 50 years. The earlieî 
pr oduction , previous to 1906 , consisted mainly of low-gr ade roOfing and 
foundry talc obt a ined ehiefly from de pos i ts associated vv i th the serpen­
tine~belt in the Eastern Townships , Quebec, with a little also from 
No va Scot i a and Ont ario. 0ith active developmen t of a large de posi t of 
h i gh- grade, white talc at Madoc , On t ario , in 1906 , output star t ed t o 
ri se , and t his district has since been the princi pal source of supply. 
Canada Talc, Limi t ed , i s nor,1 t he ma jor Madoc oper a tor, having taken 
over t he ho ldings of the G. H. Gillespie Company , the pionee r pr oducer 
in the di s trict, in 1937. Ther e have been various other small t a lc 
opera tions in the a rea, but these have been of small proportions. In 
194 0, a small output was repo rt ed by Moira Talc and 3ilica Mining 
Syndicate and Tr ent Mi nint; Syndicate, bo th of Trenton, Ontario, the 
material bei ng rnil l ed in a local sla t e plant. Small amounts of talc 
have be en pro duc ed in recent years in British Columbia, mainly from 
de pos its near McGi llivray , on the P. G. E. r ai l way , and from Kapoor, 
near Victoria, Vancouver Island, but these prope rties have been idle 
since 1935: the crude was shipped to a grinding plan t a t Vancouver, 
for local roof i ng use . Sorne gr ound soapstone is currently prepared in 
a small mill i n Vancouv er by G. w. Ri chmond, 2635 West Fift e enth Avenue, 
f rom cr ude irnported frorn the State of Washi ngton ; this mill a lso grinds 
mica , slag , etc., rnainly for l oca l r oof i ng concerns, but also for export 
to Tacoma , Wa sh i ng ton. 

Q·uebec has had a small but ac tive eut soapstone i ndus try sinc e 
1922 , supplying rnai nly blacks and bricks for a l kali recovery furnaces of 
domest i c kraft rnills. Sorne such s t one has also gone to export, and 
l atterly the sawing of crayons bas baen undertaken. The principal 
operat or i s the Bro ughton Soaps tone and Quarry Company , which has 
opened a l a r ge quar ry near Leeds s t at i on on the Queb ec Central railway, 
in Br oughton township: this company i n a ddi t i on to eu t furna ce stone, 
also produces crayons, and has recently inst a lled a grinding mill, 
pulveri zing bath quarry and sawing was te, as well as more h i ghly talcose 
stone found in a band cut t ing its main soapstone body. Other recen t 
:producers of sawn furnace stone i n the sarne area have been Charl es Fortin, 
of Robertson; L. c. Pharo, of Thetford Mines; and Loui s Cyr, of t=e St. 
Pier r e de Br oughton : the t wo first-narned have operated in Thetford 
township, and the l ast in Leeds township . The Cyr holdings were taken 
over i n 1940 by the Broughton Soapstone and Quarry Company . L. C. Pharo 
installed a sma ll grindi ng unit on h is property i n 1938. Sawing dust 
from t hese ope~ations i s disposed of to some extent to do mest ic roofing 
fi r ms , and a considerab.le tonnag o of quarry and sawing was t e is shipped. 
to t he grinding plant of Me ssrs. Pulverized Pr oducts , Li mit ed , 4820 
Fourth Avenue , Rosemount, Montreal. Outside of the above pr oduc ers, all 
of whose opera tions l i e close to Thetfo rd Mine s, the only other operator 
in the province is Baker Mining and Mil ling Company , 4010 St. Catherine 
St r eet , ,Vest , Montreal, wi th mine and rnill near Hi ghwat er, in Potton 
township , Brome county, clo se to the Ver mon t boundary. This company •s 
mill was completed in 1938 , and it bas since been proc ee ding with und er­
grou~d developrnent of its depos i t : rnost oÏ the outpu t bas found a market 
with the roofing t r ade . 

The talc market was exceedi ng l y active during the year, con­
soquent on hoavy demand f ro m Great Britain for rubber gr a des, to fill the 
defic i ency causod by the cutting off of Italian , French , and Norwegian 
supplies . Operators found difficulty i n keeping up with this dernand, 
and even l ar ge r sales could hav e beon made~d adequate cargo space been 
available . Brit ish irnpo_rt ers reported geno r al gr ade of shipments we ll 
up to trad u specification , and the Canadi an rnateri al should now be wel l 
Gstabl isheQ in th3 British mar k e t. 

Product i on of g round talc in 1940 was 15,166 tons, valuod at 
$154 ,735, compared with 13 , 114 t ons, valuod at $128 ,595, in 1939. The 
out ut of soapstono was valued a t $74, 905 , cornparo d with $41,471 in 1939; 
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th0se figures covo r both ss.wn furnac o stono , crayons• and quarry and 
sawing was t o sold fo r grinding , as \JO ll as. possiblyi somo sawdust f'roi:n 
th0 cùtting plants ~ Total value of production of a ll class es of taie and 
soapsl one products was $229.640, compar ed with $110,066 in 1939, an in­
èreas e of noar ly $60;0001 or 35 por c ent. 

Exports of talc products, mainly ground material but including 
also crayons, totall0d 10,232 tons , valued at ~142,577, compared with 
7,185 tons, valued at $74,560, i n 1939. Most of the shipmonts went to 
th o United States and Great Britain . 

Imports totalled 3 ,719 to ns, valued a t $66,238, compared with 
3,193 tons, valuod at $51,3 80, i n 1939. Practically all of tho material 
came fro m the United Stat es . 

Canadian gr ound talc or soapstone exported to th e United States 
is dutiable at 17½ por c:ont ad.,,valo r om on mat erial valuod at not over $14 
p0r lone-; t on . On mat ori a l valued at over $14 p0r t on , the duty is 35 per 
cent. Crudo material pays one -quart er c ent per pound, while eut soapstone 
or talc, in the f orm of bricks, crayons, blanks, 0tc ., is dutiable at 
1 cen t p er pound . Talc, ground or unground, onters Canada under the 
British Profer ontia l tariff a t 15 por cont ad valorem, and under the 
Int ermodiate a nd Gone r a l t ar iff a t 25 percent: imports from the United 
States, howover, are dutiable at 20 percent. 

Total wo rld production of talc, i ncluding eut soapstone, steatite, 
and pyrophyllite (a miner a l closely r osombling t a lc and used for mnny 
similar industrial purposes), is on the order of half a million tons per 
annum. The l ending produc or is the United St a tes, with 230,000 tons in 
193 9 , n r ecord high, foll owed by Manchuri a , with over 100,000 t ons . 
?rance a.na I taly both pro duco around 50, 000 t ons, No r vmy about 25, 000 tons, 
and :3r i tish Indi a , 20,000 tons. Canada, in 1937, the la test year for -.­
which completo- sto.tistics- are a vnilab-le, rnnked eighth in production , but 
her output wa s l ess th~n 3 por cent of the tot a l. Illustra ting the lead­
ing ?OSi t ion of the United Stn t e s in the ~_wo rld t a lc industry, sales in 
1939 totn llod nearly 2-3/4 million doll~rs, with 35 producors distributed 
ov-Jr 9 3tn tos, and a production nearly 2-1/2 times thRt of the sec ond 
100.ding country, M:..mchuri 1. . World talc c onsumpt i on has s hown a stee,d;y 
increase of over 40 perc ent in the l a st docade . 

Using United Sta tes co nsumpti on figures as an index of industrial 
uses fo r gr ound tG.lc (including soapstone ancl pyrophyllite), the principal 
consuming tra de in 1939 wes tho pn int industry, with 27 percent of the 
t ot Ql. The ce r nmic industry followed, with 15 por cent, and the rubber, 
r o9fi ng , and p:1por trndes oach t ook 12 par c en t. Toilet pr epar e,t ions 
account ec1 for 4 por cent, •J.nd f oundr y fc.cings, 2 pe r cent . The remail;1der 
went i nto 2- v<1.ri e ty of unspocified uses, including textile bleaching, 
i nsl:;: cticides, plr- stors, e tc . Both t a lc nnd it~ o. lumina ana logue pyro­
:phylli t 8 ( s ee b e l ow) , ho ve bo en find i ng r o.p idly increr..s ing c eramic use$ , 
notably t o e limina t e cruzing in well nnd flo or-tile, in electrical and 
other po rc el o. in, in porcelo.in en'J.ine ls, in dinnorware bodies, e..nd in re­
fr o.ctorios . 

Mn.ny grades of gr ound t a lc nr e on the mŒrke t, and prices r ange 
betweon v0ry wi do limits. VRluo is dopond ent on purity (governing 
fro edom from grit, slip, ~nd colour), particlo shŒpe , and fineness of 
grincling , th e spocific ,:tt i ons for whic:P vo. ry in tho differ ent consuming 
indus tri es. Roofing 2nd rubb or t ~lcs ar o the che apes t gr~des, those 
trndcs boing SCT tisfiod with gr oy , of f -col our mQt cri a l, of t en soapstono, 
~uch ~s , r oduc od in the Eas t er n Townships, Queboc, Rnd selling a t from 
~5 t o $ 9 p or t on, f . o. b. mills , a cc ording t o fineness, which commonly 
rqng os from 35 mosh to 15 0 ~esh. Quota tions on whit e , foli a tedl Ma doc 
talc r ange fro~ t 30 t o $21 par t on for the two bes t gr ndos , to ~17 for 
stnnda r d , e.nd $8 f or lowos t- gr'.'.dG roofing gri t. Imported superfine 
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Itc li o.n t ~l c , c osmeti c gr ndG, ba s so l da s high as $8 0 - $100 pcr t9n, 
delivor ed east ern points. The ave r nge selling price of American t a lcs 
in r ocent yoars bas boen nbout ~$ 11 pe r t on, f. o.b. mines; the high­
grade Co.lif or niru1 t a lcs l eaél. the mo. r ket n t $17 t o $ 2C, foll owed by New 
Yor k , $11 t e $19, with th e off-c ol our Vermont, Geo r g i a * rind Virginia . 
produc ts r anging fr om $4,50 t o $10. Lava st ea tit e a nd bra yon t a lc bring 
high pric e s~ fr om $i ob t o $150 per t on, while n t the oth or end of th e 
sc a l e a r o the coars er r oofing gra nules, often l a r ge l y talc-coa ted, 
gritt y , a ir-scpa r a t ot r e jects, which mny sell as low a s $4. 

Acc ording t o Q r eport of the Domi ni on Bur eau of Statistics; 
domest ic gr ound t a lc consumpti on runs a bout 7~50 0 t ons per annum. The 
r oof ing sn~ paint trades each t ake ~bout 2,500 tons, the pulp ah~ pep~r 
trade ~bout ltOOO t ons, . r ubber and toilet pr epa r ~ti ons, each about 500 
tons, while ,)bout 2.50 t ons goes int o s oaps end cle onsors. 

PYROPHYLLITE. Pyrophylli t e (hydr ous silic0 t e of a lumina ) is,,­
a minet a l cloself resoqibling talc in appe e,ran ce f.t nd. physic cü Characte:r­
ist:ièè~ It is difficult t o distinguish fr om t a lc1 evcn by mic~oscopic 
maansi e hd oft~n ~equires chem!c a l ane iysis f ot its iden tific a tion. tn 
thç g t ou:nri sb1. te, i t can be omployed f or many of the industrial uses ,,. 
served by t a lc, and in United St a tes miner a i prodtiction r e turn~ is in­
cluderl unde r that minera l. It is, howevcr, f ar less dommon 1 ahd com­
merci a l deposi t s a r e r el~tivel y sca rc e . Mo st of the tod orded world 
pr oduc ti on is derived fr om occurr enc es in North Ca rolina , whete there is 
ec g r ow i ng pyrophyllit e industry. A large part of the American output goes 
t o the c or amic trade , t he r emrlinder be i ng sold f or fil:;t.or purposes in 
vo..ri ous :;_:;r oducts. When fir ed , pyr ophylli t e ç;loe s no t flux, as does t a lc, 
e1.nd it ha s been f ound of vnl ue in a wid e r ange of hi gh-grade ceramic 
p:r oducts , i nclud i ng r efr act ories. A furrnw e-po. tching product ma de wi th 
pyrophyllit e hEts r ec ently b een intr oduc ed under the name "Pyroplas tic". 

I n a ddition to the No rth Ca r olina occurrences, important 
clepos its o.. r e known in Newf oundl n d , fr om which s orne shipments haye 
recentl y bo on m'.1de t o the g rinding mill of Clinchfield Sand and Feldspar 
Corpor2. ti on , a t Bo. ltimor e , Maryla nd . In Canada, s ome r a ther low-grade, 
s oricitic pyr ophyllite occurs n t Kyuiu,ot Sound , on the /j,ést coas t of 
Vanc ouve r Island: s ome 30 years ag cl c1.. s rn'.1 11 qunntity wa s shipped from 
these depos its f or use i n r ofr Rct ori e s nnd cleanser products, and 
roc en t1y some int er est hns been r eport ed in the mo. t eri a l as o. possible 
substitut e f or china clay by Coas t pape r mills. Sever n l occurrence s of 
pyrophyllit e i n Quebec arJ r uc or dod in early r eports of the Geo l og ica l 
Survoy , but no c1 eve l opmen t of them hr.s G.Ver be en undertaken œ d li ttle 
is known a b out their ext ent or ecanomic possibilities. 

Pyr ophyllit o in 1940 was quot ed, un;h2.ng ed, a t $7.50 to $12 
per t on , f. o.b. North Car olinR mills, f or 200-mesh ~nd 325-mesh ma teri<U, 
r espectivoly. 

( No t e : A report " Talc, Steatite , m1- Soapst one : Pyr ophyllite", 
publica ti on No . 8 03, was published by the Bureau of Mines 
during th e year, o.nd copies may b e obta i neél by applicati on 
t o the Direct or, Mines and Geo l ogy Br anch, Department of 
Mines and. Re s ources.) 

I SSUED BY THE BUREAU OF MI NES, 
DEPARTMbir1r OF MI NES AND RJ~ SOURCES, 
OT TD.. vfa , Iv'IAR CH, 1941. 



VEnMICULITE IN 19 40 

Thero Rro five plants in Cane dn for the expanding by h ea t­
processing of the hydrated variet y of mica known as vermiculite, three of 
which are owned by Gypsum, Lime and Alabastine, Canada, Limited, and, are 
located at Calgary , Alberta; Winnipeg, Manitoba; and Caledonia, Ontario. 
Duplate Safety Glass Company operates a plant at Oshawa, Ontario; and a 
fifth was installed in 1940 by F. Hyd e and Company, Limited, at 5350 
Connaught Avenue, Montreal West, Quebec. All of the plants draw their 
supply of crude vermiculite from a deposit at Libby, Montana. Vermiculite 
expands tremendously when heated, yielding an extremely light-weight 
product which is used widely in heat and sound-insulation and to some 
extent for decorative purposes. 

Vermiculite, or rather th e heat-expanded product, first came on 
the marke t about 15 years ago, when the Montàna deposits were fir s t 
developed, the mat erial being g iven the trade-name "Zonolitoli. Commercial 
interest in the commodity wo. s greatly stimulnt ed a s a r esult of the 
growing demand for house and acoustical insulRtion, and in recent years 
marked ga ins have been made in the output of crude vermiculite in the 
United Stet e s~ In the fbur-y onr period, 1936-1939, sales avoreged over 
20,000 stlort tons a ye~~t with an average value of about $200,ooo, 2and in 
i 940 arc r opoft 0d td hs.vo r on che cl. R nm7 high. Al though the Montana 
depositg ar o the principal AmeriôRn source of higher-grade mRtorial, 
accounting for over 90 perc ent of the production, deposits nre now being 
work ed in Colorado, Wyoming, and North Cnrolina . The crude cloaned and 
screonod matcriRl is shipped to stra t eg icnlly-locet ed expanding plants 
ecross tho continent, which s erve a s c~ntre s for local distribution. This 
avoids oxce ssivo fre ight charges on the finisho d product due to its bulky 
natur e , 2nd degr e. dntion c~used by break-down And packing in transit. 

Verrniculit o is ossentially an American product, though occur­
r enc es have been r eportad in the ~ronsvaal and Tanganyika, in Afric a ; in 
West e rn Australia; and in Russi a . No important development of eny of these 
deposits is known to have takon place as yet, but methods of processing 
the Transvaal m~terial have bo en inve stigatod in the l~borntoric s of 
Wi twR.. torsrand Uni vors i ty. Somo Ame ri con c rud e is exported for oxpanding 
to Grea t Britnin and possibly to other countrie s. Improved demand for 
finer sizes, coupl ed with clos er attention to preparation of crude , has 
recently r esulted in an increased mine-yield from the Montana deposits, so 
that one ton of shipping products is now obtained from 2 tons of mine-run 
material. 

No important occurrenc e s of the mineral are known in Canada, 
though t ho r c have been unconfirmed r eports of discov erie s in the Albreda 
district, British Columbia. The occurrenc e of v ermiculite seems to be 
r estricted to areas of pyroxenite, in which tho pyroxonit e has been 
s orpontinizod and the phlogopit e altered to vormiculit e by acid intrusives. 
It is possible that vermiculi t e may bo pr esent in some of the similarly 
intruded mica-bearing pryoxenitos of Ontario and Quobec. 

The gr ade of crude v ormiculit e , based on its exfolia ting 
properti es , is distinctly vari able in mat e r ial from di f f or ent sourc es, with 
r esulting differonces in t he spoc i fic gravity, cohe renc e , strength, and 
cons oquently in t he insulat ing offici ency of the expanded product. The 
size of crude flakes is also import ant, tho prefe r enc e for hou2e insulation 
being for plat os about one -hal f an inch in diame t er as they yiold a product 
giving the max imum l oose -fill packing quality. About 60 perc ent of the 
tot al sales is estima t od to be us ed for t his pur :i;:iose . -r-

,,, 

Increasing use is being~made, however, of the formerly dis­
carded finer s·izes in different types of insulation; for fire-resistant 
and acoustical purposes; in light-weigh t plasters; in tile, cements, 
concrete, slabs, and coatings; and for decora t ive purposes in stucco and 
textural finishes. They ar e a lso b e ing used in special refractories, 
such as those placed in the combustion chamber of oil-burning equipment. 
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A number of pa t0nted vermiculit e pr oducts, compounded with gypsum, 
bentonite, asphalt, tar, wood-fibre, e tc., a r e now on the market. Very 
f ine v.crmiculi t e powd er (" Mikoli t e") i s b e ing us ed as an ex t endor in ,,_ 
a luminium pa int s , and as.,.a cooling and lubrica ti:i;1g agent in automobile 
engines and transmission: it s use bas a l so been proposed as a substi­
tute for g r aphit e in oil-less bearings. Fr eshly-expanded vermiculite 
i s s t a t ed to b e a rnost powerful desi cc an t and an exc ellent source of 
adsorptive s ilica . 

Crude, c l eaned and screened Montana vermiculite so ld in 1940 
a t $12 pe r ton, f . o.b. mine. The delivered cost, including fr e i ght and 
duty, l a id dowµ a t east crn Canadian po ints is about $30 per ton. North 
Ca r olina crud e was quot ed at $9.50 per ton f.o.b. The retail price of 
expanded house-fill materia l on the Ame rican market ha s r ec ently rangeii 
from 90 cents to $1,35 per 24 pound bag of 4 cubic feet. Crud e 
vermiculit e we i ghs 60 p ounds pe r cubic f oot, or t en ti~es the weight 
of the expanded product. 

Crude v ermiculit e imp orts fr om t he Unit ed Sta t es a re subject 
t o a duty of 10 perc ent ad valorem, equivalent to $1.35 p er ton. 

I 3SUED BY THE BUREAU OF MI NES, 
DEPARTMENT OF MINES AND RESOURCES, 
OTTAvl'A , MARCH , 1941. 



VOLCAHIC DUSTIN 1940 

Deposits of volcanic dust (pumice dust) are found in Sask­
atchewan, Alberta, and Brit i sh Columbia. The material is used mainly 
as the abrasive base in scouring and cleaning compounds, and a very 
small amount in acoustic plaster and concrete admixture . There has 
been intermittent production from Waldeck, near Swift Current, 
Saskatchewan, and from near Williams lake in British Columbia, but 
none since 1934, when 31 tons valued at $ 310 was produced from Walde ck. 

Other deposits are known in Saskatchewan, namely, 5 miles 
north of Braddoc k ; west of Beverley; near St. Victor, all of which are 
grey to buff in colour. Some stripping and prospecting was done 
during the year on a deposit of white volcanic dust overlain by 
bentonite 5 miles west of Rockglen. Laboratory experiments are being 
carried out by the University of Saskatchewan at Saskatoon, on the 
Rockglen and several of the other deposits of volcanic dust, and it 
is believed that as a result of such experiments, one or more of them 
may be put into producti on shortly. Several deposit s occur in British 
Columbia, of which the pure st known is a snow-white, fine-grained 
volcanic dust from the Deadman river, north of Kamloops lake; extensive 
be ds of compact dust also oc cur in the vicinity north of ~uesnel lake 
in the Cariboo, but there has b een no production. 

Imports are not separately r ecorded, but are grouped Bith a 
number of similar products -- pvmice, pumice stone, lava, and calcar­
eous tufa. ImI?orts of the se products in 1940 wero valued at $35,631 
compared with :W29 , 314 in 1939. 

In th e United Stat es, shipments of volc anic dust and pumic e 
in 1939 (figures for 1940 not available ) wer c 89,1 59 tons, valued at 
$424 ,780, about t wenty compani e s be ing engage d in production. About 
60 percent of this output is us ed for cleansing and scouring com­
pounds; 23 percent for light ueight concre t e and aggr egate; 6 pe r 
cent for acoustic plastor and the r emainder for asphalt fill er, road 
grading, chicken ~itt ?r, _fiit ?ring and ~nsulati~g media, pain t fill or, 
floor swecp, dust1ng 1ns1 de~t1ros, and 1n abrasive us e s such as glass 
bevelling , or polishing alumi nium. During 193 9 some of the United 
States volc anic dust was used in the manufacture of fir eprof f walls, 
building tilGs and slabs , and in the r e fining of pe trol eum. The us e 
of volcanic dust as a ceramic raw mat erial has not be on extensive in 
the United Stat es, although its practicability ha s been indicated both 
by laboratory and industrial applications. In thi s connection it has 
been us ed succ essfully in some glazes, r eplacing f eldspar. 

ISSUED BY THE BUH~AU OF MII\IBS 
' DEPARTI'--Œl'JT OF tIINES AND RESOURC~S 

' OTTAiii/A , MA.RCH, 1941. . 



WHITING SUBSTITUTE IN 1940 

Whiting substitute , as the name implies, is a material that may 
be used in place of chalk whiting, all of whi ch originates in England or 
in Europe. Until 1940 all whiting substitute made in Canada was made 
from white limestone or white marble . In 1940 production of whiting 
substitute from white marl began by White Valley Chemicals, Limited, at 
Bobcaygeon , Ontario. Whiting substitute is used mostly in the manufacture 
of oilcloth, linoleum, in certain ~inds of rubber products, in putty, and 
in explosives, In lesser quantities it is used in the manufacture of 
moulded articles, cleaning compounds and polishes, as a ceramic glaze, and 
for a- number of other purposes . 

The products made from white marble or white limestone are 
pulverized to various degrees of fineness ranging from 200 to 400 mesh, 
and the raw material used contains very little magnesium carbonate, 
though i.n the past a whiting substitute made from white dolomite was 
produced in eastern Canada for making putty. 

Th e principal differences between whiting and whiting 
substitute made from marb1e or limestone are that the latter is usually 
whiter , has a low capacity for absorbing oil, and the individual pa r ticles 
ar e sub-angular rath er than rounded, 

Marl sui tabl e for making whiting substitute should be white or 
nearly so , be nearly free from grit and clayey material, and have a very 
low content of organic ma tter. This last-named constitutent, which is 
pre sent to some extent in all deposits of marl, renders the product 
unsuitable for us e as a filler in products such as putty and paint whore 
it will come in contact with oils. The oil - absorptive capacity of 
whiting substitute made from marlis usual]y great e r than that of whiting 
but in other r espe cts the physical charact eristics of the two products 
are much the same . 

Whiting substitute is manufactured by Pulverized Products, 
Limit ed, Montreal; by Claxton Manufacturing Company, Toronto; by White 
Valley Chemicals, Limit ed , Toronto; by Gypsurn, Lime and Alabastine, 
Canad a, Limit ed , Winnipeg; and by F. J. Beale, Limited, Van Anda, Texana 
Island, British Columbia , 

Calcium carbonate filler, a product closely akin to whiting 
substitute and made by introducing carbon dioxide ga s into milk-of-lime 
made from high-calcium quicklime, has been produced in Canada for the 
past several years . Itsuse up to the present has been as a filler in 
n ewsprint and book paper, and its manufacture has been undertaken by the 
paper compani es using it. Whiting substitute made from carefully 
proc essed white marlis said to be satisfactory for this use . 

By-product precipitated chalk, made from vrnste sludge resulting 
from the manufacture of caustic soda from soda ash and lime, is classed 
as a whiting substitute, but its usefulness is restricted by the fact 
that it almost invariably contains a small amount of free alkali . The 
raw materials for the manufacture of by-product precipitated chalk are 
available but it is not yet being made in Canada. 

No s ep arate record is kep t by the Dominion Bureau of Statistics 
of the production, imports, and exports of whiting substitute, but the 
industry has experienced a steady growth in recent years because improve­
ments in grinding equipmen t and the maintenance of close technical control 
have enabled a product to be marketed that is very consistent in both 
chemical and physical properties . Many manufacturers now use the domestic 
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product with entire satisfaction in place of imported whiting, and in the 
present situation when all European sources of whiting are eut off from 
the Canadian market because of the war th e domestic industry is largely 
sup ylying the Canadian market. Pri c e s per ton in carload lots range from 
$8 . 00 to $15.00 per ton f.o.b. plants in Eastern Canada. 

There is lit t l e or no export of whiting substitute from Canada 
but a considerable quantity of sp ecially proc e s se d whiting substitute is 
import e d from the United Stat es. lm.ports of chalk whiting in 1940 
amounted to 13,648 tons value d at ~~186,517 compared with imports of 13,195 
tons valued a t $152,397 in 1939. The se imports of chalk whi ting originated . 
in England. 

ISSUED BY THE BUREAU OF MINES, 
DEPARTMENT OF MINES AND RESOURCES, 
OTTAWA, l\1ARCH, 1941. 



COAL nr 194:Ô 

The Marimtime Provinces of Nova Scotia and New Brunswick 
produced a considerable portion of the bituminous coal.s used in the 
Eastern provinces and at p0ints as far westward as Toronto. Coal mining 
operations of the Prairi e and ?es tern Provinces produced coals ranging ~ 
rank from lignites to semi-anthracites, of which Saskatchewan and 
Manitoba produced lignite only. 

The movement of coal from Nova Scotia on the St. Lawrence route 
has been restricted owing to shottage of shipping facilities. This 
reduction in tonnage was , however 1 compensated by an increase in rail 
haulage to the markets in Ontario and Q,uebec. 

The ptogramrne for consolidation and development of the opera­
tiohs of the D~minion Steel and Coal Corporation, timited, was continued 
with the opening of a new mine in the Gardiner Seam during October to 
replace the No~ 10 Reserve Colli ery; àt which operations have been disdon­
tinued. 

Improvement in methods of mining, together with increased 
mechanization, has tended to reduce costs of production and to off-set the 
increase in cost of equipment and the upv,ard tendencey in vrnges . The 
continue d improvement in methods of preparation has aided the expansion of 
the market for domestic stoker fuel . The increasing production of 
briquetted fuel in the Western Provinces is helping to remedy the over­
production of fin e slack. 

The briquetting of carbonized ligni te continued to meet with 
success in Saskatchenan and negotiations are in progress for expansion. 

The practic e of the Brazeau Collieries Limitod of briquetting 
fine slack-coal for disposal by addition to screened lump-coal has aroused 
much interest and other western collieries have installed special equip­
ment for adopting this method of disposal of slack. 

The manufacture of briquettes from a mixture of coal with 30 
percent of coke breeze was continued by the British Colurriliia Electric 
Power & Gas Company. 

The production of coal in Canada amounted to 17,551,326 tons 
valued at $54 ,638,476, compared with 15,537,443 tons valued at $48 ,315,224 
for 1939. The distribution of this tonnage in comparison with the 
previous year, by provinces, is as follows: 

Province 1940 1939 Per cent increase 

Nova Scotie •.......•.• 7,848,186 7,051,176 11.3 
Alberta ......... o ••••• 6 ,202 ,93 6 5,519,208 12.4 
British Columbia •....• 1, 86 7,846 1,537,905 21.4 
Saskatchewan •........• 1,094,236 959,595 14.0 
New Brunswick •........ 536,345 468,421 14.5 
Manitoba . ... o • o ••••••• 1,777 1,138 56.0 

The imports of coal into Canada totalled 17,546,107 tons, 
compared with 13,884, 816 tons in 1939. The anthracite imporat~o~s totalled 
3 964 862 tons of which 66 .? percent was of United States or1g1n and 
' ' ' 33.3 percent was from Great Britain. 

Bituminous coal imporationsconsisted of 13,578,705 tons mainly 
from the United States. A consi gnmen t of 213,364 tons of British 
bituminous coal, en route to France at the time of the collapse, was 
diverted to Canada and disposed of by the Coal Administrator. 

Coal experts from Canada amounted to 504 , 898 tons, compared with 
376,203 tons in 1939. 
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Canadian coal moved under Federal Government as s istance amounted 
in 19 40 to 3,008,289 tons at a cost of $4,315,589.83 or $1 . 43 per ton, 
compared with 3,403, 581 tons at a cost of $4,092,399.26 or $1.20 per ton 
in 1939. 

Assistance to the movement of coal, generally in the form of the 
reduction of freight rates, is provided by the Federal Government thereby 
enabling Canadian coal to compete on even terms in certain markets from 
which it woulà otherwise be excluded by competition from imported coals. 
The toal cost to the Govern:ment in subventions, from 1928 when this as 
asistance came into effect up to the end of 1940 , on the movement of 
22,644 , 193 tons, amount ed to $23 , 715,903.81 or $1.05 per ton. · 

The licensing under the Wartime Prices and Trade Board was 
continued, oblig ing all engaged in the production and marketing of coal or 
coke to obtain a licence and to keep the Board informed on the movement 
and disposal of these fuels. 

The work undert aken in the Fuel Research Laboratories of the 
Bureau or Mines, Department of Mines and Re sources, during the year 
included the continuation of the programrne for the Physical and Chemical 
Survey of Canadian coals, carbonization investigations for the improve­
ment of ma nuf'actured coke , and studies of available coals for the develop­
ment of new coking industries. 

ISSUED BY TH!.:; BUR~AU OF iVII NES, 
DEPA~~TrrnIJT OF I,HN:SS AND i=G~SOURC~S l 

OTTNV,'.i. , UA.ROH, 19 41. 
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., 
coie was produced. for clomestic and meta1lurgical use in 

diversified types of carbonization equipment , which included by­
product coke - ovens ; vertical chamber ovens for intermittent charg ing ; 
sole- heated avens of the type çonstructed a t Michel , Alberta ; gas 
retorts of the continuous vertica l type ; horizontal 11 D11 retorts ; 
beehive avens of the early non- reco~ery type ; and a special unit 
for the Jroduction of a low temperature char used in the carbide 
industry . 

,,, 

The increased demand by indus t ry for metallurgica l coke , 
and the further development of t ,he domestic co1rn market, have re­
sulted in ·an inc1ease in product i on of approximately 25 1er cent 
of coke from all sources . ·:rhe bringing into production of a batter y 
of sixty ovens increased the capac ity of the p l an t of the .Domi n i on 
.Steel and Coal Corpora tion by 50 percent , and the operation of 
other large coke plants of ~astern Canada at maximum capaci t y was 
the caus e of this consid Grable increase in tonnage . 

The Dominion Jteel and Coa l Corporation of Nova dcotia 
supplies coke for its metallurgical requirements and mar kets domest i c 
co lrn , :p ro~ared by s cr ee11i. nét tho smallo r sized ma t e rial f r om i t s 
entire , roduction of coko . 

The Montroal Coko anc1 Manufacturing Company oporatcd for 
thG yoar at maximllm capacity for coke production, using 35 pe r c ent 
Canadian coal in the bl ends of coal processed . 

,, 

Inc:r CJa sod quantiti os of clomos t ic co ko were produced in the 
l argo r plants of Ontario , which inclucl e th u Hamilton By-Product Coke 
Ovons I, i mit od , thu 3te0l Company of Canada , and tho plant at ,:>ault 
3t o. l\~ B. riu. The Consumors Gas Com1Jany,,,of Toront o producod coko fo r 
domest ic use anê for the gas-proclucer units operated by the company 
in abou t equal proportion . The Cur r an- Knowles plant at Owen Sound 
produced a satisfactory domestic coke, which was readily marketed . 

In hlcn ttoba , t he ~innipeg J lectric Cocipany carbonized a 
blenc1 of Ca::.iadian c oals for the pr ocluc tion of dome s tic coke , and the 
Brandon ~? lan t continued opera tians under the Manitoba Power Commission . 

The manufacture of beehi ve col{e fo r meta llurg ical use was 
continued at Coleman , 11.lberta , by the I· ,ternat ional Coal and Coke 
Company , ai::.d at J\ii ichel by the Crowvs Nes t Pc:.ss Coal Comi::any . The 
latter Company also operated ten avens for the production of Curran- -~ 
Know l es by- procluct coke, which was marketod fo r metallurgica l and 
domestic uses . The British Co lumbi a ~lectric Power and Gas Company 
operated its Vancouver plant and the vertical retort plant at 
Victoria on Vancouver Island , for th e production of city gas and 
domestic coke from Island. coa l s . 

The total production of coke from coal was 3 , 01.5 , 55 7 tori_s , 
compared with 2 , 410,095 tons in 1939 . '.rhe production by provinces 
was reportecl as follows: 

Province 1940 
Eastern Provinces • ··•· · ····••l, 040 , 900 

( l\T . S., N. B. , & Que.) 
On t a rio •.• . , ... . . . .. .. , . . ... .• 1 , 732 , 533 
Wes t ern Provinces .•... ... . . " . 242 124 

( ." ·1 ·, k · - t ) ' 1._a: _ • , ,:)as • , A j_ a . , c;:, B • C. 

1939 
Bo2,072 

1 , 379 , 942 
228,081 

Pe r Cen t 
Increase 

29 . 8 

25 • .5 
6 . 1 

The coal proce ssed for t he manufacture of coke amounted t o 
4,19 8 , 315 tons , of which 3.5 percent was of Canadian origin . In 
addition , a small amount of ~e troleum coke was produced at the oil 
refineries amounting to 66 , 8~0 tons, compared with 63,37.5 tons in 
1 939 . 

Tho export of co },::e amounted to 35,523 tons comJ?a red i1J ith 
43 , 114 tons in 1939 . 

The imports of coke were : Coke from coal 717 , .535 tons, 
and :)et roleum coke 185 , 3.34 tons , com:f)ared v,1 ith 4.35 , 870 tons f r om 
coal and 147 , 690 tons from 1)e troleum coke in 1939 . 
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The normal expansion of the coking industry in Canada 
has been rnuch accelerated by wartime demands and it is expected 
to become still more rapid wi th the progress of Canada vs war 
effort. 

L :L:3T~:J :CY THï;; BUR.,~U 0~1 I,:IlE:J3 , 
D.0J_).rl. JTt:,_~ï\:,r c., .:::i rar:_~ s JJJD R;:;;,:3ounc.0s , 
O .rI1A -✓A , l'l-\..R CH , i 9 41. 



NATURAL GAS IN 1940 

Natural gas has been found in most of the provinces of Canada. 
It is produced commercially in larg e quantities in Alberta and Ontario, 
and in smaller quantities in New Brunswick, Saskatchewan, Manitoba and 
Quebec. 

In Alberta, most of the production cornes from the Turner Valley 
fiel~ which supplies the cities of Calgary and Lethbridge and the 
adjacent districts. The Edmonton area is supplied from the Viking field 
about 80 miles southeast of the city. Medicine Hat is supplied from the 
field of the same name, Wainwright by the Fabyan field, and the town of 
Brooks from the field of the same name. During 1940, large gas flows 
were struck in Alberta in the Brazeau and Steveville areas. 

In Saskatchewan, the eastern part of the Lloydminster field 
supplies the town of the same name, and plans are under way to pipe gas 
from this field to Saskatoon. Geophysical testing was carried out in 
several areas in Saskatchewan during 1940, and ther e was drilling 
activity in Lloydminster, Ba.ttleford, Kamsack, Bishopric and Little Pines. 

In Ontario, natural gas is produced commercially only in the 
southwestern part of the province. Thé principal fields are Tilbury, 
Haldima nd, Dawn, De Clute, Brownsville, Dover, Norfol~, Welland, 
Onondaga and Malahide. Gas fr om these fields is supplied by a network 
of pipelines to the principal cities and towns of southwestern Ontario. 
During 1940 there was considerable exploration in Norfolk county and 
further development of the Malahide field in Elg in county. 

In Que bec, natural gas is produced in small amounts at several 
wells a long the St. Lawrence river and is used locally. 

In New Brunswick, the Stoney Creek field supplies the city of 
Moncton a nd the town of Hillsborough wi th natural gas. 

The total production of natural gas in Canada during 1940 was 
35,954,000 M cubic f ee t valued at $12,877,515, compared with 35,185,146 
M cubic feet valued at $12,507,307 in 1939. 

Exports of natur a l ga s from southèrn Alberta to the Unit ed 
Stat e s for the twelve months ènded March 31, 1940, amounted to ~157 M 
cubic f ee t, compar ed with 316,000 M cubic f eet in 1939. There were no 
exports Ïrom t he Range field in 1940. 

A relatively small amount of mixed natural and manufactured 
gas wa s imported. Imports in 1940 of gas for cooking, heating and 
illuminating wer e 130,342 M cubic feet valued at $91,976, compared with 
114,396 M cubic feet va lued at $75,3 80 in 1939. 

ISSUED BY THE BURE.AU OF MI N~S, 
DEPARTMENT OF MI NES AND RE SOUR CES, 
OT TA fA , NIAR CH, 1941. 



OIL SEA.Li rn 1940 

Large deposits of oil shale are known to exist in different 
parts o~ CaEad.a , tho la r[.;est and best lrnorm occurrences being in 
Pic t ou and ùn tigon ish c ounties, nova Scot i a , o.ncl Alb er t anc:t \ves t­
morland. counties , :Jew Brunswick. As sha le oil cannot compete 1.ütl1 
petroleum at 0resent pr ice s , none of these deposits bas as yet been 
act ively developed on a commercial scale. 

Ex--:ierimental ?lants \Jere erected i n 1929 - 3 0 near Hosevale , 
New :Srunsv,1ick , arJéL rm·v Gla sgo ë,, , nova ;3cotia , to treat local shales but 
t 11B:0 o~)erateél. onl;y for short ·,eriods . No oil shale is no1rv being mine{,l 
i n Canacl.a nor j_s any being im_1orted . Act ivi ty has been confined 
c üefly to Ïie lét exploration and to laboratory investigation . Labora­
tory wor~.: by the De:iartment of 1anes and. Resources at Ottawa has 
included the dete r mi nation of the petro l eura con t ent of representative 
samJles from var ions localities ; the determination of i mpo rt ant factor E 
affecti.ng the recovery of crude ,::ietroleu1-;-1 by clestructive dist illat i on 
a:1d of the character of the 2:)e troleum :cecovored ; and the inv8stiga ti on 
of the procosses designoa for the distillation of oi l shalo . 

?o:c many years the large - scale production of oil shal e was 
confined to :scotland , hut c1.e:Josi ts in Eanchuria ana ~~sthonia are novv 
being developed on a large s cale . The production of these countries 
in 1937 was : 8co tland , 1 ,4 60 , 700 tons ; Esthonia , 1,213 , 700 tons ; 
aDd I,:anchuria , a:!.:rproximate l y 3 , 000 , 000 tons . Austria , :?rance , Gerr,1any , 
Italy , 0~ain , Russia and clouth Africa also produce small quantities of 
., il sl1ale . 

I d 0Di.rn BY I1 ·Il BJ~~hl~U O:r:1 IH:J.DS , 
D.BP.AJl.TLJH C.? i:r::is Al;D ? .. :3C1'JBC.i.:~;:; . 
OTT1-uiA , L.i:i.RCH , 1941. 



IIA1r:: 1940 

Peat is a combustible substance produced by the incomplete 
decomposition of vegetable matter either in water or in the presence 
of water, Ünder such conditions that atmospheric oxygen is exclude~. 
The character of the peat depends upon the conditions under which it 
bas been formed, and on the nature of the vegetation which bas con­
tributed toits formation. Though many species of plants are found in 
peat bogs, the most prominent are: mosses, such as sphagnum and 
hypnum, marsh and heath plants; grasses, rushes, eto; marine plants; 
and sometimes trunks, roots and leaves of trees; the peat contained 
in a bog is described according to the plants that predominate in the 
formation. Peat is fou.nd in every Province of the Dominion. 

(a) Peat Fuel 
+ 

Small amounts of peat fuel have been produced intermittently 
from Quebec and Ontario bogs for several years. Bogs that have re­
cently been operated are those at St. Arsene, in Quebec; at Galt, 
Gad's Hill, Grand Valley, Linwood, Morewood and St. Ann's in Ontario. 

At the St. Arsene and Gad's Hill bogs the peat is put through 
macerators before being placed on the drying racks. At the East Luth~r 
bog near Grand Valley, operated by Industrial Compou.nds, Limited, the 
peat is excav~ted, using a suction pump capable of handling 1,400 gal­
lons of peat pulp per minute; the pulp is piped to a settling tank 
having a peat-flow regulator, and the wet solids are afterwards piped 
to a series of level drying beds; the products made at this plant are 
peat fuel and fertilizer filler. 

The sales of peat during 1939 (fi{:ures for 1940 not available) 
amounted to 445 tons valued at $2,445. The average annual out~ut 
between 1932 and 1936 was · about 1,800 tons. 

Imports and exports of peat fuel are not separately recorded 
in the Department of Trade and Commerce reports. 

(b) Peat Moss 

During recent years a few peat bogs have been operated more 
or less continuously for the production of peat moss for use as litter 
for beè.ding for anirnals, soil conditioner for market gardens and 
horticulture filler for fertilizers, insulating material in the 
building trade and packing mat erial4 1rhese include the bogs at Isle 
Verte, Riviere Quelle and Waterville, Quebec; Grand Valley, Vars and 
Clinton, Ontario; at Cowan, Manitoba; at Melfort, Saskatchewan; at 
Edmonton West, Alberta; and ne ar New Westminster, British Columbia. 
Insulating mass has been produced at Isle Verte, Clinton, Vars, Cowan, 
Melfort and Edmonton West. Th e fabricating plants at Isle Verte, -~ 
Edmonton West and New We stminster produce a material known to the 
trade a s "Spagmoss", "Moss tex" and "Westpeco". Mosstex is also pro­
duced as boards and Westpoco as pads for shipment of vegetables, mainly 
as:paragus. 

\ 
' Litter is produced at Isle Verte, Riviere Quelle and New 

Wes tminster. Humus, used for agriculture and as f ertilizer filler, 
is produced a t Alfred, Scarboro Junction, Erie, Brampton and Grand 
Vall0:y in Ontario and at St. 3tephen, New Brunswick. 

The cessation of European supplies, due to the war, and the 
absence of sui table and conveniently situated domestic supply have 
opene d up a market in the Unit ed Sta tes for at l east 62,000 tons of 
pea t moss, hor tota l import from Europe in 1938, and this outlet is 
capable of further expansion if tho moss can be offered on favourable 
t erms. This bas given the Canadinn producers a splendid opportunity 
for increased trade in this article and during 1940 several new deposits 
were devoloped for the production of ba l ed peat moss. They are those of 
the Canada Pca t Company, with a plant consisting of two baling presses 
at Riviere du Loup, Quebec; th e Erie Pea t Company a lso with two presses 
at We lland; Kennedy Stinson, having one press a t Alfr ed and the Arctic 
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Pcat Moss Cor po r a ti on , Limi t Gd , a t Fort Fr ances , a ll i n On t ario. 

A pl an t is under cons truction nea r Galt, Ontario, for t ho 
pr oduc tion of " Humar" a mi xtur e of pea t humus and ma rl us ed in agri­
cu lture ns o. growth stimulant ruid s oil conditi oner. Th e production 
is pl anned on n fairly l a r ge s cal e . 

The Newing t on bog i s being deve lope d for the production of 
dr y humus and t he Victori a Road bog for pea t moss and dry humus. 

Imports of pen t mos s during 1940 wer e 11 tons a nd c l eaned, 
s i zed and ground masses and gr a sse s nmount ta 770 tons, compa r ed with 
354 and 1,057 t ons r espectivel y in 1939. 

Imp orts of pe a t mass into the United St a t es from Canada in 
1939 (1940 figur es no t ye t a va ila ble ) we r e 6,922 tons va lued a t 
$147, 342, compar ed with 3,989 t ons valued a t $91,167 i n 193 8, a s g iven 
by t he U. S. Bur eau o! Mines. 

I S3UED BY TH.J.; BUREAU OF MINES, 
DEPARTM&NT OF MI N:2:S AND RESOURCES , 
OT TAivA , MARCH , 1941. 



PETROLEUM IN 1940 

Pe troleum i s produced c ommer cially ih Alberta, Qhtario, New 
Brunswick and the Northwes t Territories. Crude oils from the different 
localiti es range in ouality from volatile naphtha to semi-solid bitumen. 

The Turne r Va lley fi eld, s outhwes t of Calgary, Alberta , 
pr oduc e s about 97 per cent of the tot a l Cana dian output of pet r oleum. 
Thi s f i eld, wh ich until June 1 936 , had produc ed ma inly gas and naphtha, 
was i n that year extended towards the we st and began producing crude 
o:iil of h :i.gh qualit y having an average A. P.I. gr a vity of 43 degrees. 
Extens ion and deve lopment of the. field have cqntinued act ively up to 
t he pr esent and at t he close of 1940, 131 wells were producing crude 
oil and 21 others were being drilled. Thirty-five crude oil wells 
were com:ploted in 1940 i n Turner Vall ey , Of all wells drilled since 
the crude-oil development bogan , in 1936, only t en were comple ted as 
gas we lls or abandoned. Tho field as it is now outlined bas t wo 
principal producing areas . The larger of the se is in the south and 
haf- c .:roved length of eight miles and an ave r age width of one mile . 
Seven miles farth er nor t h is a second producing area about four mi les .,. 
long . I n this a rea are a number of the most productive we lls in the 
field and during 1940 t en more wer e drilled . The status of the inter­
vening sec tion i s not yet definit e ly os t ablished. 

Small amounts of crude oil wer e a lso produc ed in other locali­
ti es in Al berta , namely , in Red Coulee , V{ainwright, Vermillion, Del 
Bonita , Dina , Lloydmins t e r and Moos e Dome . Thi s gr oup showed a slight 
incrüs.so in pr oduction i n 194C. In th e McMurray fi eld there was no 
comm c~cia l production of hydrocarbons from bituminous sand in 1 940 . 

Pat:roleum is produced in southvves torn Ontario a t Pe trolia, Oil 
3prings , Bo t hwo ll and in t he townships of Dawn , Wa r wick, Wes t Dover .,. 
and Mosa . In Now Brunswick the production cornes f rom the St oney Creek 
fi eld about nino miles southwes t of Moncton. In the Northwest Terri­
tori es it cornes f r om noar Norman , about fifty miles wes t of Great Bear 
Lalce . 

In July of 1940 the crude oil r equirement of r efineri es situ­
a t ed i n the Prai ri e Provinces r oso to more than 31,0 00 barr e ls per day, 
which was a bout 5 ,00 0 barrels pe r day mo r e than the pro-rat ed a llowablo 
prod.uction of t he Turner Vall ey fio ld. The d'iffor ence had to be ma de 
up by importation. This condition is to be correctod to some ex tent 
by addi t i ona l stor age but it indica t es th e ne od for discovery and 
devol opment of new fields . A new r ofi nor y , huving a c rude oil capacity 
of 2 , 000 barrels per day , was e r ect cd a t St. Bonifac e , Manitoba . 
Another impor t an t dove l opmcnt during 1940 was the gr ea tly inc r eased 
demand for avi a ti on fuel . 

Tests wer e complotod at a numbor of prospecti ve pr oduc ing 
loc a litie s in Al bert a , namely, a t t he Bl ood Indi an Rese rve, Br a zeau, 
Lloydmi nst or, Stovoville and Vermillion, n.nd drilling or prelimi nary 
opor- tions we r o in prog:r ess in s over a1 ot ho r ar eas i ncluding Bla ck 
Di amond, Clear we.ter, Gr ease Cr oek , Mill Creek , Mooso Dome , Pinchor 
Cr eok , Pouce Coupe, Shoppard Crack , 3pring Couloe , Tabor, Twin River, 
and vi7i l lo r~ Croak. Test s we r e a ls o conduc t ed in Sa ska tchewan a t 
Bishopr i c , Kamsack , Llo ydminst or a nd Little Fines: i n British Columb i a 
a t Commotion Creok ; in Ontario nea r Collingwood and on Mani toulin 
Island ; nnd in Q,uebec- no ar Yor lc Ri v er in the Go.spe· Peninsul a . 
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Pr oduction of Potr ol eum i u Co. nQdn 

( Bn rrols of 35 Impori~l g~l l ons -- 42 U.S. g~ llons) 

1939 
Alb ort f'. •••.•.••.••..••.••• 7,57~2 
Ontario................... 206 ,319 
NorJ Brunswic k............. 22 ,7 99 
Northwes t Territ ori os ..... 20,477 

TOTAL 7, 826,301 

1940 
8 ,4 93 ,0 00 

186,000 
21,161 
17,184 

8 ,717,345 

Pr oducti on of Potrol oum i n Alb erte , 1940 

Tur no r Ve .. lle::y limos t one ••••....•.••.•• 
Tur no r Vnlloy sh'ÜlO\J crude ••..••.•••• 
Rod Coul ee ligh t crude •.•••.••.•..•••• 
W2. i nwright he ci. vy crude ••...•••....•••• 
1~1i se 0 llane ous . ....................... . 

TOTAL 

8 , 445 , 000 
7, 300 

12,200 
7,50 0 

21,000 

8 ,493,000 

· Imports of petroloum o.nd j_ts products during 1940 wer e va lued 
a t $66 ,154 ,927. This tot a l i nc lud ed 42 ,623, 500 bbls. of crude pe troleum 
imp ort od f or pr ocess ing i n C~nudi nn r efinori es, compared with 37,095,000 
bbls. in 1939. Of the totn l crudc pe troleum imp ort ed, 70 perc ent was 
obt ~i noc fr om tho Unit ed St a t os , 21 po r c ent from Colomb i a , and 7 per 
cent f r om Venezuele.., wi t} sm-:;.11 "\mounts fr om Peru 8.nd Trinida d. Imports 
of e;r:l soline 2.nd nnphtha 3.mount ed to 105,586 , 170 Impe ri nl gal lons V"'lued 
e t $7, 010 , 250, 84. 8 pe r c ont of which was f r om the United Sta tes, 10.~ 
:::,or c ent fr om Trinidad, nnd 5 por c ent from Peru. Exports of petroleum 
~nd it s products fr om C2nJ dc during 1940 we r e V8lued a t $ 971,131, com­
p1rcd with l848 ,55 8 in 1939 . 

Reta il s a l es of gasoline i n Canadn i n 194 0 ~mount ed to appr oxi­
rnr; tel;y 883 milli on g1- llons, cornpnr od wi th 805 million ga lls, an i nc r ec.se 
of 9.7 po r cent ovor 1 939 . At th o ond of 1940 t ho oxtr emes of listed 
pr ices of r egul'1 r gr ade gns olino , l e ss t n.x, we r e 21 con t s per I mp 0rictl 
gc..llon a t Br andon o.nd So..sk~t oon crnël. 14.5 cents n t Halifax and St. J ohn. 

The wo rld produ<e:tion of potrol oum in 1939 (1940 fi guras no t 
avc.ilnb l e ), wo.s os ti ü.1[1.. t od n.t 284 milli on bnrr els compe.r ed with 278 
million barr els i n 193 8. The princip él. l p r oduc er s i n order of me.gn itude 
of outpu t were , United St~tcs , Sovi e t Union , Vene zue l "l , Iro.n , Ne t horlands, 
I ndi os , :rtoum, .ni 0.. , Mexic o ,..,.ne: Irnq. Cru1r>.. d::_ occupi c s fift ecm th pla c e in 
ord er of output . 

I S:3UZD BY TH.0 BURi%.u O.? MI ITi:;3 , 
DEPART}''.2J'JT oui Enrns AND R~SOURCJES , 
OT11A dA , ]).~-1.RCH , 1941 . 
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