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MISCELLANEOUS METALS 12&6

The mining of certain metal-bearinz orcs, otier than those commonly classified as gold, silver,
copper, nickel, cobalt, lead and zinc, have been grouped, for statistical purposes, as a single industry
by the Dominion Bureau of Statisties, Their production in sore instances is confined to & relatively few
operators and the annual extraction of certain types often fluctuates in an erratic manner according to
demand and supply. Included in this report, with the finally-revised statistics relating to the Canadian
production of these ores or mectals, are notes and statistical data vertaining to various rare or semi-
rare metals or metalliferous ores produced in other countries. iietals and metal-bearing ores produced
in Canada during 1946 and classified as miscellaneous include antirony, bismuth, cadmium, chromite, iron
ore, magnesium, manganese ore, mercury, molybdenite, pitchblende, selenium, tellurium, titanium ore, tin
and tungsten concentrates, In addition to perticulars relating to these metals or minerals, the bulletin
contains notes of a sumrary nature on aluminum, beryllium, 1lithium, vanadium and a few of the rarer metals.

It is to be noted that the majority of the rmetals listed above as Canadian products and includ-
ing bismith, cadnium, selenium and tellurium, represent by-products recovered in the refining of lead,
zinc or covper and, for this reason, svch statistics as relate to their production in Canada are included
with those of either the silver-lead-zinc mining industry, the copper-gold-silver mining industry, or tae
non-ferrous smelting and refining industry.

There were 21 active firms in the miscellaneovs metals mining industries in 1946; employees
numbered 1,037 to whom 2,338,442 was paid in salaries and wagesy fvel, electricity, supplies, freight
and ore treatment cost 3,479,336, The gross value of production was $7,167,445 in 1946 compared with
$4,276,130 in 1945,

Table 1 - PRINCIPAL STATISTICS(x) OF THE !ISCELLAMEOUS :ETAL IUNIEG INDUSTRY IN CANADA, 1945 and 1946

L as 5 1946

Wi bori AaniB el or =) SRR s e 24 2

NRRBETN OF DLATIES v oo faas.oimoosoosassssessan 23 2
Numbor of employees -

Administrative and office ... 178 102

IVIGRSKTHGTIE (5. 2 ic o (oo loge e 18 1or o] oFet ok Torete 807 935

BORGI | o0y 80 0 oo hoTero e 985 15037

Salaries and wages - S0laries ,.....ec..es.. 3 324,594 291,452

7 R A 1,716,755 2,046,990

Tl g ot st a5 ' 15 2,041,349 2,338,442

Value of production (gross) ........cevveeee 3 44276,130 7,187,445

Cost of fuel and electricity .......coveveeee & 753,184 739,531

BROEESS, sup IMIES USEd + v vest . cncnseoosniTie B 356,248 670,648

Sl e b R B A DY - 35,875 ode

e T g T8 AL T S O SN P A $ 1,374,264 2,069,157

Value of production (net) ......evevvevennea 3 1,756,559 3,708,109

(x) Does no% include data relating to smelters and refineries or to mining in the Northwest Territories,
Data for 1945 and 1946 cover only chromium, iron, molybdenum and titanium.

This report was prepared by A. R, Deir, Mining Statistician.
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Table 2 - AVERAGE NUMBER OF WORKI{EN, BY LOWTHS, 1945 and 1946

Jves b Al/A1 45 e LoD/ S 46
Monta Surface Under- NMill Surface Under- Mill
lale Female ground ilale Female llale Female ground lale Female
Jan‘my sevesessscne 527 19 99 85 il 607 9 139 100 1
FebruaTy sesescesss 554 20 94 95 i 630 9 152 Ja0L 1
HEorativ S B o e 543 20 9E 95 ilk 595 10 142 118 Jl
ARSI TN o ele el 582 22 95 98 189 595 10 gL/l 129 1
K S O o C o) 54 592 2 90 106 22 644, 1. 132 123 X
JUNS sesvesesscnves 622 21 87 118 22 82 ANIE 143 128 1
A e e oo o s 648 25 144 135 23 770 10 130 129 1
Aaghst oo ceesceoons 629 22 92 118 18 730 10 142 158 x
38ptembel‘ evosssees 518 22 % 115 18 739 10 139 160 1
Octomr sesessessss 528 22 % 124— 9 748 6 72 136 soe
November ....eeeees 530 9 96 139 7 689 5 70 121
December ...eceesee 515 9 91 125 i 600 5 80 105 RO
AVERAGE ...... 566 19 Of nels2 L2 675 9 123 127 1
Table 3 - FUEL AND ELECTRICITY USED, 1946
Kind Quantity Cost at Plant
$
Bituminous coal - Imported .....ececcvernsssssveaane-e. Short ton 1,000 11,286
Anthracite coal - From United States .....eec0ee0e00...., Short ton 2,184 24,345
EOIEMEIBIE BT ONILY. ) 51a oc 3 ln/5(r o -/c els a/a/s slas o of8 sia asld o = s a1e | | BAOTE Ton 1527 866
Gasoline (including gasoline used in cars and trucks).. TImp. gal. 132,098 36,364
KERSHSeNeNOEN COMIMNGILL iy slate s ololals ca/ealeis os o sis o/aiosisnasecsee IMDs gal, 998 280
Fuel oill and diesel Oll .....ceovcvevssocscssacosanssns Imp. gal. 1,057,708 18275589
Wood (cords of 128 cubic feet of piled W0o0d) sevsesses- cord 1 298 11 4578
Electricity purchased for power and lighting (including
8eTVIiCe ChATEB) .usevorcrvsoscrosacnssscrssoosovocres K.JW.H. 57,333,782 303,151
Electricity purchased for other purposes ..ceseeceesses K.T.H, 48,769,820 214,123
R R S 0 o o0 0 ABE A o 0 000 GO OB 00D 060 3o 739,531
Table 4 - POWER EQUIPLENT, 1946
Ordinarily in Use In Reserve or Idle
Description lunber Total Nunmber Total
of units horse power of units horse powrer
Steam engines .,.ceceevvccaerrsccnsossrcrne “oe coe e cce
Steam turbines ..cecesscevcescrcccnsvoccers c 0 or
Diesel engines #Pessestsavscsccsesasrneoes 27 3,2‘70 oo con
Gasoline, gas and oil engines, other than
Di@S6l BNFINeS ..e.eecrsnsronasorssoneses 3l 679 5! 111
Hydraulic turbines or water wheels ........ oo Sk ek ose
Electric motors operated by purchased power 3.8 15,566 L5 il ISEEH
TR, . ereteretete exa ool 406 1955115 18 1,270
Stationary power boilers ......ecececocecone Y 415 o d A

Motor-generator sets ..,...cccc0vvavvenrcse 2 13 EoC
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ALUMINUM

Although Canada has no bauxite, the principal ore of aluminum, the Canadian aluminum smelting
industry is the second largest in the world, being exceeded only by that of the United States. The
principal factor favouring the establishment of the industiry in Canada is abundant and low=-cost hydro-
electric power at points where necessary raw materials can be cheaply and conveniently assembled.

Production is entirely by the Aluminum Company of Canada, Limited, which has an ore treatment
plant at Arvida, Quebec, and reduction works at Arvida, Tle !Maligne, Shawinigan Falls, La Tugue and
Beauharnois, all in the province of Quebec, These reduction plants had a total rated yearly capacity of
550,000 tons of aluminum or over 20 per cent of the estimated productive capacity of the world. In 1946
operations were concentrated at Arvida and Ile lieligne.

Fabricating plants are located at Kingston, Toronto and Etobicoke in Ontario, and at Shawinigan
Falls in Quebec. These secondary plants consume only a small part of the primary ingot production, from
80 to 90 per cent being exported to all parts of the world.

The demand for aluminum was good in 1946, Increased facilities for the production of aluminum
sheet and foil were installed., In pre-war years, Gerumany controlled the greater part of the trade in
foil and Canade is now taking a large part of that market.

The princinal imported raw materials used in the Canadian aluminum industry are bauwxite from
British Guiana, coal and coke from the United States, fluorspar from Newfoundland, and cryolite from
Greenland and the United States,

No bauxite occurs in Canada, but clay, shale, nepheline syenite, and anarthosite, containing
from 20 to 30 per cent alumina, are found in many parts of the country, The utilization of these low-
grade natarials has been the object of much research and various processes have been developed, The
economic success of any of these processes will depend in large part upon local conditions, but it has
yet to be proved that any of them can conmpete on an even basis with the Bayer process, the standard
method for producing alumine, and which utilizes bawxite containing less than 7 per cent silica and from
55 to 60 per cent alumina,

Aluninum metal being only one-third as heavy as steel, untarnishable, amd also a goocd conductor
of electricity, is finding an increasingly wide field of usefulness, It is available from fabricating
plants in many forms as sheets, foil, castings, forgings, rolled and extruded shapes, tubes, rods, wire,
powder and paste, Because of its light weight and strength when alloyed, it is widely used in the maldng
of aircraft and for many other purposes where lightness of structural metal is particularly desireble.
Large tonnages are used for making cable for transmission of electricity, and for making cooking utensils
and containers for food and beverages., It is finding increasing use in architecture and in construction
of transportation equipment such as railway cars, automnobiles, and boats.

The price of aluminum ingot throughout 1945 was 15 cents per pound f.o,b, plant, but early in
1946 the price was reduced to 13} cents per pound.

Table 5 - ERODUCTION IN CANADA, DOMESTIC CONSUMPTION, IMPORTS AND EXPORTS OF ALUMINUM INGOTS, 1937-1946

Year Production ; ng:s:;izon Exports Imports
{Tons of 2,000 pounds)
1937 seesarecscoscccccascanse 46,906 10,903 48,500 40
GFE . L oialo sl e rete ol wrn sioi0 oo 71,203 9,39 64,724 69
1939 coveecccncscsccccoescccs 82,840 10, 544 70,578 189
1940 seeeeracocescscccreccnne 109,144 aliziRle ) 86, 536 133
1941 cevevescccoconccrsccancas 213,873 1275/ 192,757 3
1942 ceuesvosocsosessecncnscn 340,596 32,700 314,483 & o
1943 seseeensoasoreccesvscans 495,749 40,100 375,383 1
1944 cecosonscseoscssvoncesse 462,065 38,400 295,226 66
1945 cenvreccrsnconrssscosans 215,712 40,800 382,286 5

1946 sovecasacscsososaacesces 194,117 33,825 137,336 24,6




Misc, Hetals

-4 -

Table 6 - IMPORTS OF ALUMINUM AND BAUXITE INTO CANADA, 1945 and 1946

Lwi A 8 D 1 9 Jui
Heeh (Enih Value Cwt, Value
L RS S SO 6,384 99,975 3,620 58,732
BRI OTE, .ie . « 2 cicocinlein oo oo iarossis o an v n o 18,794,253 7,262,766 25,663,512 8, 524,873
EE SR S e A aon Ot Cot D 0Rs SOt 99,658 424,486 56,720 490, 349
Aluminum - Pigs, ingots and blocks .... 1,013 19,383 by924 83,970
E SIS Jos oot SR, 6,408 47,118 11,651 108,640
Angles, channels and beams . 307 14,692 872 72,024
Bars, rods and Wire ........ 5,264 131,791 4,920 57,280
== - - 69,437 97,861
Pipes and tubes .s..iveuvens. 120 9, 384 481 25,969
Plates, sheets and strips .. 16,332 476,162 83,361 2,314,616
BETEER 5000 ont 0 O 46 LA 228 19,449
Wire and cable ....cc0000040 7 1,734 38 720
Household hollow ware ...... Eok 98,186 siel 676,530
Manufactures n.0.p. .eeevos. e 951,138 o 2,161,739
Cwt, = 100 pounds,
Table 7 - EXPORTS OF ALUMINUM FROM CANADA, 1945 and 1946
1205 M ud Lap SS/E 6
Lten cwt, Value Cwit, Value
? S
ISR S CTADL ofBioiate ofe s oo 51T .o ols olole biskoie’s 130:885 770,825 12051855 935,670
Aluminum wire and cadle ........eove0se..e g s 1,049,797 =c 1,219,416
Aluminum manufactures, NeO.D. ceeseesscss oo 8,810,816 2,757,112
Aluminum in bars, blocks, ihgots and
bloomS ..vu.... 7,645,729 121,778,512 3,746,717 49,146,887
Aluminum in rods, sheets and circles .... 37,821 1,070,281 48,977 1,307,178
Aluninum kitchen utensils and hollow ware - 86,763 Eo0 663,776
Table 8 - WORLD PRODUCTION OF ALULOINUM, 1939, 1945 and 1946 (From the Annual Report of the American
Bureau of lietal Statistics)
Country 15919} 9 1945 1 9 NG
(Metric tons)
DRI SEatO8 & .« coenerocinesosone 148,367 450,403 371 ;6
BERAAAL S5 o o Sers are o1s) # o agslens s 5[] s]ala afoinis 75,152 195,694 175,500
Total America .....cocecas0s. 223,519 646,097 547,114
Austria sesss et s st e as s bosanse e 4,283 1,039
TR e 4 6 oo OO HO C Ol 0 oD G0 52,500 Bl y D) 50,500
ERETRDTIIN . )ere siae st o sisioorsiae s s o0 195,145
Great Britain ......cccovveveonnas 25,000 32,407 32,050
Italy I R R N N A A S N I 34,200
R R BT She o) o5 474l (esanahoroxalese s isse oo § iTe 31,130 4,608
Russia ...ee0ve0s000c00rsserosacse 73,000 Not
SRS L. e s . b 30 0B (0 B DOk D0 B O 0 1,080 592 avail-
50EE I b Bk 00 A AP BHOE R0 A0k St 1,966 able
Switzerland ....ccceeececroccncens 28,000
Total Europe (X) .eceevevsns. 376,704
Japan OO 0 PO O LR BE OO TSNS E SO 30’000
SEIGRIAARE L, JF. o ere < sfble 0] X s lebel o leke o] sYeraloe 1 1, 500

(x) Including estimates for uncertain productions in Hungary and Yugoslavia.



Misc, Metals -5 -

ANTIMONY

(Text from the Annual Review of the Bureau of Mines, Ottawa)

Antimony continued in short world supply in 1946 largely due to decline in production from
Bolivia. Production from China, which prior to the war was the chief producer, has not been fully
resumed, although at the close of the year shipments of Chinese antimony said to be from current produc-
tion were being offered., As a result of shortage antimony remained under Governrent control both as to
price ard use.

No metallic antimony has been produced in Canada since 1944 in which year Consolidated Mining
and Smelting Company of Canada discontinued the production of electrolytic antimony. However the company
continued the production of an antimonial lead (25 per cent antimony) from antimonial fume residues which
are a by-product of its lead-zinc smelting operations at Trail, British Columbia.

Certain occurrcencesof antimony in Canada have been explored and developed to some extent, but
results generally have not been favourable to prolonged mining operations, The following is a summary of
the more important known occurences of antimony,

In Nova Scotia, the West Gore deposit at West Gore, in Hants county, is the best known. For
many years prior to 1917, some antimony was produced in the form of a concentrate containing gold.

In New Brunaswick, stibnite occurs in quartz veins at Lake George in a deposit that appears to
have some promise, Mining operations had been carried on intermittently over a mmber of years, the
latest production being in the period 1929-31 when high-grade ore was shipped. Ore dumps on the property
are understood to contain a substantial amount of antimony and the various quartz veins have not been
thoroughly explored, At the end of 1946, negotiations were under way with a Canadian metal firm to
exploit this deposit,

In British Columbia, there-are several occurences, a few of which have been developed to sore
degree. Test shipments were made from Bridge River area in 1941; and from the Fort St, James area in
1940 after the sinking of a test shaft,

Antimony is chiefly used in the manufacture of hard lead for storage batteries, and cable cover-
ing., It is alloyed with tin in the manufacture of babbitt bearings, and with lead and tin in solders and
type metal, Its property of expansion on cooling when alloyed makes it particularly useful in the manu-
facture of type metal. During the war it was used to harden the lead used in bullets and to flame proof
canvas goods used by the armed forces,

Sulphides of antimony are used as a pigment in paint manufacture, and in the making of india-
rubber, The oxides of antimony are used in the ceramic enamel trade as an opacifier, Compounds of the
metal ars used in the medicinal trade.

Administratort's Order No. A-2245 which came into force on January 22, 1947, sets the madmum
prices of antimony, according to the Wartime Prices and Trade Board, as "The maximum price at which anti-
mony of Chinese grade or higher grade may be sold or purchased by any person shall, according to the
quantity, be sold as follows:

Quantity Montreal, Toronto and Hamilton.
{cents per pound)
10,000 1bs and OVET ,...ccecceasecesccvscccan 29,50
2,000 1bs and less than 10,000 1bs ,........ 30.25
1,000 1lbs and less than 2,000 1bs ,......e. 32,25
less than 1,000 1bS .i.cecececsccsccannccccas 32.75

The said maximum prices are exclusive of sales tax",

E & M J Metal and Mineral larket average price for domestic antimony at New York was 17,306
cents in 1946, compared with 15,839 cents in 1945.
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Table 9 - PRODUCTION QF ANTIMONY IN CANADA, 1937-1946

In Ores Exported ldetal Produced in Canada Total

Joar Pounds $ Pounds $ Pounds $

1937 [ERE R NN NN NNENHY] 48,163 7’394 LN LI ] 48’163 7’3%

1938 eessasnanase 21},5& 2,200 se e eesn 24,560 2,200

L e ST ) 25,405 3,139 1,200,180 148,330 1,225,585 151,469

1940 .icavennnnee 44,700 3,800 2,549,792 392,668 2,594,492 396,468

ORI ol ol il oo o 15,292 2,11 3,169,785 443,770 3,185,077 445,911

1942 cveeveccase. 78 13 3,041,030 516,975 3,041,108 516,988

B e 75 v s've.n o oL, 1,114,166 189, 408 1,114,166 189, 408

S T B 1,937,933 281,000 1,937,933 281,000

PRI S adesoeo 1,667,951 290, 557 1,667,951 290,557

LO4E (%) coeeeces 642,145 96,332 642,145 96,322

(x] No refined metal in 1945 or 1946; figures represent antimony content of antimonial lead,

Teble 10 - PAODUCTION OF ANTIMONY METAL IN CANADA, CONSULPTION, IMPORTS AND EXPORTS, 1937-1946

Production Consumption
Year in in Imports Exports (x)
Canada Canada
(Tons of 2,000 pounds)

19’7 IENF RN RN ERE NN NN NN BN AN N N NN ] aee 430 %8 L

1938 IEERNY RN N RN XN N NN AR BN N LI 385 428 .o e

1939 SeeE0QEESIPEc e R ERRRBORED g 600 426 119 275

194'0 seedescacecsssnnnsnesnosss 1’275 558 118 359

19“‘ PSP EH B GO PSSO POE AP GO 1’585 955 1 676

1942 @0 B B QSO NOSIPRERESRPOIOIIOSES 1’521 1’187 N ) 166

TV o S o T 5511 1,303 120 6

19“ R R R RN R I I A W A A A ) 968 1,515 779 o es

1945 S S LB RS PO SDE P PIEEP PP OO OS S LE N ] 778 517 LN

B e a1 Fofar e % &% a,0%e o s lare o754 die 87 455

(x) Shipped for export - data not available from Customs' Records.

Table 11 - CONSUMPTION OF ANTIMONY METAL, BY INDUSTRIES, 1942-1946

Industry 1942 1943 1944, 1945 1946

{Tone of 2,000 pounds)

In Steel foundries .....ceeevees 1 500 006 588 Ao
White metal foundries ....... 909 907 1,19 614 743
Electrical apparatus plants , v 165 183 /% 78
Brass foundries ....cccvvecee 13 14 10 9 2
Non-ferrous amelters ........ 4d, 134 76 i orele
Silverware factories ,....... 7 8 8 9 29
Ampmnition plants ...eecce0ee 91 n 41 26
mﬂ“llmo“s e s e Rt ot ser 5 L 6 5 5

) AR 3,160 1,303 1,515 713 a7
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BUlLSUM WLTOH
(Toxt from the Annual Review of the Bureau of liinea, Ottawa)

Bismuth is produced in Canada by The Consolidated Mining and Smelting Company of Canada,
Limited ot Treil, B.C, from the residues reaulting from the electrolytic refining of lead bullion, The
plant haes boon operated intermittontly since 1928, The capacity is 60 tons per year.

i rccent producer is the La Corne minc, Quebec, operated by the !folybdenite Corporation of
Canada whiich commenced the production of a 30 per cent biswmuth concentrate in llay 1946, Prior to 196
molybdenu: concenirate produced by the La Corne mine contained undesirable amounts of bismuth and copper.
During the war the concentrate was rofined solely for its molybdenum content. A process was worked out
in the Bureau of llines Laboratory, Ottawa carly in 1946 whereby the bismuth could be removed anl sold at
a relatively high price, and which improved the saleability of the molybdenite concentrate. The mine
produced wunout 45 tons of bismuth concentrate before the end of the year,

Tte lnown deposits or occurences of bismuth ore in Canada are few in number, It is possibdle,
howerer, tint the metal may occur with other molybdenite deposits of Canada as in the case of the La
Corne mine,

Some bismuth oro was removed from the Glacier Gulch Group near Smithers, British Columbia on
the Canadian lational Railway, The bismuth associnted with a gold ore was shipped to tie smelter at
Tacoma, Masiington.

Tho greatest use of biswuth is in medicinal and cosmetic preparations, Bismuth is too brittle
to bLe used alone, but its alloys find many uses in industry. Alloys are used in tae rnanufacture of
sprinkler plugs and other fire protection devices, electrical fuses, low melting solders, dental amalgams,
and tempoering baths for small tools., As does antimony, bismuth expands on solidification and retains
this property in a number of alloys, and is used in type-metal, Salts of bismuth are used in the X-ray
gxamination of the digestive truct due to the absorptive powers of bismuth for X-rays, A certain amount
i used in optical glass manufacture,

E & 1 J Metal and lineral Market prices for bismuth during 1946 was 31,60 per pound in ton lots
witil December 2nd when the price was raised to $1,80 to effect December, 1946, and later shipments.

Taile 12 - PRODUGTION OF PRIMARY BISITUTH IN ALL FORMS (x) IN CANADA, 1937-1946

Year Pounds g Year Pounds %

IR . 8% avoretst®orsle ] 1 55 5,654 G 2 S50 R K 4] 347,556 479,627
LBIENE T 00 cobio 9,516 9,154, LS 3 i R 407,597 562,484
PR 409,449 466,362 NS CT S TRRE 123,37 154,844
SRR, v v SR o ore 58,529 81,004 LGV Gy i B 189,815 260,047
J—941 sssess s 7,511 10,3% 1946 eesessssrver %0,501& 336,706

{x) Refinod metal plus bisuuth content of bullion exported.

Table 13 - PRODUCTION OF BISMUTH !MSTAL IN CAJADA, CONSUIPTION, TMPORTS AND EXPORTS, 1937-1946

Year Production Cg?lx.s\?uijt)igon Exports (x) Imports
(Tons of 2,000 pounds)
1937 sodasanad s T Y coo 14 37 e
112080 o0 Ao A TS A, A% 18 40 Ao
1928085 do s old BT 205 14 64 4
B T =l Talehose: o] ofe.s75 o & ».d 20 12 77 ele
194-1 s eerssesrvesnven er e 16 51 saa
A a0t N D oD O e, 155 . 36 199 050
113 o Bah do oo T T 20/, 65 73 5
194" an o d8eaor T ) 62 46 25 000
D05 5 b AR M S R R 95 S15) 41 Eag
RO Lore ket ancisseiaie o sae 120 40 95 .o

(x) Shippad for export by Canadian producers,

Tabls 1/ - COUSUMPTION OF BISIUTH :ETAL IN CANADA, BY INDUSTHRTES, 1942-1946

Industries A2 1943 1944 1945 1946
(Tons of 2,000 pounds)
In mediecinals and pharmaceuticals , 13 28 23 15 st
Yhite metal foundries ......e..e 13 28 20 16 23
MLACBL1ANOOUS sassoseoerctssneans 10 =) L] 4 6.

ANPINTES, |, 5 oo & o6 36 65 46 35 40
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BERYLLIUM
(Text from the Annual Review of the Bureau of lines, Ottawa)

Beryl, a silicate of aluminum and beryllium, is the commonest berylliwn mineral, and is the
only present commercial source of the element., It generally contains from 10 to 12 per cent of beryllium
oxide, corresponding to from 4 to 4.5 per cent of beryllium. The occurrence of beryl is restricted to
pegnatite dykes, in which it is usually found as disseminated crystals, sometimes of very large size.
Only rarely, however, is the beryl content of pegmatites sufficient to enable the deposits to be worked
for this mineral alone, and a large part of the comparatively small world production has been obtained as
a by-product from the mining of feldspar, mica, or lithium minerals.

Canada produces no beryl and very little beryl is used or required by domestic industries. Most
of the world supply in recent years has come from Brazil, Argentina, India, the United States, and South
Africa,

The most noteworthy occurences of beryl in Canada are in Ontario, south-eastern !anitoba, and
the Northwest Territories,

In Ontario, intermittent work was done prior to 1941 on a beryl pegmatite in Lyndoch township,
Renfrew county. A few tons of clean cobbed crystals were obtained, and about 200 tons of milling grade
rock was stockpiled. lost of the work on the property was done by the present ovmers, Canadian Beryllium
ines and Alloys, Limited, 901 Royal Bank Building, Toronto, who, however, have reported no sales. A
detailed examination of the main, easterly workinzs, made in 1943 by the Bureau of llines, Ottawa, and the
lletals Controller!s Office, indicated an average content of 0,188 per cent beryl in the total rock exca-
vated, with a maximum for the richest quarry sections of 1.24 per cent. Grade of selected clean beryl
crystals was 10.41 per cent BeO.

In Manitoba a little work was done several years ago on beryl showings in pegmatites opened
originally for feldspar and lithium minerals in the Tinnipeg River and Oiseau(Bird) River areas, but no
shipments were reported,

In the Northwest Territories, exploration in the area north and east of the Yellowknife gold
camp has disclosed numerous occurences of beryl in pegmatites which also contain lithium minerals and
tantalite-columbite, Some of these are considered to be of possible economic interest.

In Quebec, scattered occurences of beryl are known in La Corne and Preissac townships, Abitibi
county, often associated with molybdenite. None of these, however, is believed to be of economic im~
portance,

Beryllium is used chiefly in the form of beryllium-copper alloys, the most important of which
contains about 2 per cent beryllium. A beryllium-aluminum alloy containing 5 per cent beryllium is used
as a deoxidizer in making aluminum-magnesium products. Straight beryllium metal has only limited applica-
tions, notably for the windows of X-ray tubes, where it is used for its transparency to the rays.

Various beryllium salts, principally the oxide and carbonate, are used in industry. 4 growing
demand has developed for the oxide for the preparation of zinec-beryllium silicate, used as a coating for
fluorescent lighting tubes and lamps, and for fluorescent screens, The oxide and carbonate, activated by
uranium salts or rare earths, act as "phosphors" and are utilized in luminescent paints, The oxide is a
super-refractory, with a melting-point of 2,570°C., or 520 degrees above that of alundum, and is used in
crucibles, insulators, electrodes, furnace linings, and as a filament coating in lamps. Beryllium acetate
18 used as a coagulating, hardening bath for sodium alginate, a new English textile made from seaweed.

Ground beryl is used as a batch ingredient in sparkplugs and other ceramic specialties, to which
it imparts high electrical and impact resistance and transverse strength., Some is also used in cooking
utensil enamels. Consumption for such uses in the United States is estimated at about 100 tons a year.

Most of the present world production of beryl is marketed in the United States, where the
following companies engaged in the primary production of beryllium metal, alloys, and compounds are the
chief purchasers: Beryllium Corporation of Pennsylvania, Temple (Reading), Pennsylvania; Brush Beryllium
Company, 371/ Chester Avenue, Cleveland, Ohio; and Clifton Products Incorporated, Painesville, Ohio,

The New York price quotations remained steady throughout the year - Beryllium ore, per unit of
BeO, 8 to 12 per cent, f,0,b., mine $8-$10 - Beryllium-copper master alloy, 4 per cent beryllium, remainder
copper, in lots 1 pound or more of beryllium, $14,75 per pound of contained Be.
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BORON

According to the United States Bureau of Mines, boron alloys are supplied by United States
manufacturers, small quantities being used in the non-ferrous metals industries and in steel making. In
cast iron, boron opposes graphitization on solidification and exerts an emergetic whitening effect, pro-
ducing a hard strong iron but reducing malleability. Recently boron has been found to be one of the so-
called minor elements that stimulate plant growth and inhibit the development of certain plant diseases,

The most interesting use of boron was in the production of "atomic bomb"™ constituents, It has
a strong tendency to absorb neutrons, and as the net number available for a self-sustaining uranium
fission reaction is very small, boron was not suitable as a "moderator" - that is, a mechanism for slowing
neutron speeds to the range where they would be effective in disintegrating the U235 uranium isotope. How
serious neutron loss was considered is indicated by the statement that high-purity graphite containing
only about 2 parts per million of boron was undesirable as a moderator. However, the same characteristic
makes boron useful in controlling the operating rate of the uranium-graphite piles used to produce the
new element, plutonium. Boron or boron steel was so used. Boron trifluoride (BF3) also was used in
instruments employed for measuring neutron intensity in the piles.

Boron carbide, boron carbide shapes and calcium boride are now produced in Canada.

Vlorld reserves of boron minerals are abundant, but known sources are confined to a few countries,
chiefly the United States, Chile, Argentina, Peru, Italy and Turkey, although Borax also has been reported
in Tibet, Persia, India and Ceylon.

Imports of Borax into Canada during 1946, in packages of 25 pounds or over, totalled 14,512,114

pounds valued at $395,431, Borax was quoted in the United States in 1946 at $41.50 per ton, granular
‘technical,

CADMIUM

(Text from the Annual Review of the Bureau of Mines, Ottawa)

Cadmium occurs as a minor constituent in most zinc ores and in some lead ores., In Canada its
production is limited to the by-product recovery from the manufacture of electrolytic zinc., Some
important. uses have been developed during the past {ifteen years and indications are that a strong demand
will continue for the metal.

Cadmium metal is produced by The Consolidated Mining and Smelting Company of Canada, Limited,
at Trail, British Columbia, and by Hudson Bay Mining and Smelting Co. Limited at Flin Flon, Manitoba.
The cadmium produced at Trail originates largely in the silver-lead-zinc ores of the Sullivan mine at
Kimberley, B. C. A small amount is contained in zinc concentrate shipped to Trail from Zincton Mines
Limited in the Slocan district. A4t Flin Flon it is contained in the copper-gold-zinc ares of the Flin
Flon deposit on the Saskatchewan-lianitoba boundary. At Trail and Flin Flon cadmium is recovered from the
residue resulting from the refining of zinc.

Cadnium is used mainly in glectroplating and in the manufacture of alloys and compounds, the
most common use being as a protective coating for steel, To a much lesser extent it is used in copper
alloys,. The use of cadmium alloys in motor vehicle bearings and for solders has created a strong demand
for the metal., Cadmium is used also in the arts, paints, ceramics, and dyeing, etc.

Cadmium sulphide and cadmium sulphoselenide are standard agents for imparting bright resistant
yellow and red colors respectively to paints, ceramics, inks, rubber, leather and other products. Paper
coated with caedmium sulphide acts as a mustard-gas detector. Cadmium nitrate is used in white fluorescent
lamp coatings. The oxide, hydrate and chloride are used in electro-plating solution; the carbonate in
ceramics; and the halides in photography.

Cadmium is marketed in metallic form, 99.5 per cent pure and better, and as a sulphide, The
principal compounds are cadmium sulphide, cadmium oxide, cadmium lithopone, and cadmium selenite,

The price of cadmium metal, E & M J Metal lfarkets, was 90 cents per pound at the beginning of
1946, The price rose to $1.25 July 8th and a further rise to $1.50 per pound was effective on December
2nd.
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Table 15 - PRODUCTION OF CADMIUM, IN CANADA, 1937-1946

Yoar British Columbia Mani toba Saskatchewan
Pounds $ Pounds. $ Pounds $
1937 eevvcensecces 436,431 L5, 747 164,223 269,326 144,553 237,067
1938 ceeeccvccnse 510,342 410,090 115,166 92,543 73,630 59,166
1939 cieeececnee. 799,253 563,241 73,830 52,029 66,608 46,939
1940 ceeoccosccss 778,791 905, 734 57, Th2 67,154 T, 59% 83,264
1941 cvetccvacens 1,081,374 1,269,533 61,085 T, T4 108,832 127,769
1942 ceeernccconn 972,413 1,147,447 29,236 34,498 147,314 173,831
1943 cevececnnens 598,673 688,474 20,985 24,130 166,955 191,998
19“ LR R TR YR Y Y 386,410 1025,051 20’921 23,013 119,639 131,603
BERE ccons cvenes 510,432 505,328 27,891 27,612 107,741 106,663
1946 veecocnnnene 636,315 776,304 63,410 77,360 102,923 125,566

Table 16 - CONSUMPTION OF CADMIUM METAL IN CANADA, CONSUMPTION AND EXPORTS, 1937-1946
Domestic

Year Production @B Exports
(Tons of 2,000 pounds) |
RS OO S oTe 312 o afslo/sjalam.olo\ersia s 372 33 283
1938 FERF X TR N A N A A I 310,9 23 233
1939 FE R R YRR RN N NI A A I A 1070 41 525
B IS S0 c10.5% 0,00 0 67 s 00 0 o's 454 75 399
1%—1 B EPPEPPIPIOPIPIPIOIOIOITRT IS 625 149 455
o LR TR Y P P 57, 207 400
1 R 393 168 286
B e TP o (a8, o 5. aio o0 010 0.0 263 108 192
1945 £ IR R I B IR R B R R B R BN 319 87 175
1946 I I R R R R R R B B ) 401 96 2%

Note - Statistics on imports are not available.

CALCIUM

The commercial production of calcium in Canada started in 1945 when the metal was recovered
from lime by Dominion Magnesium Limited at its plant located at Haley, Ontario.

Calcium has found increasing use as a deoxidizer in ferrous metallurgy and as an alloy
constituent with non-ferrous metals, It has been employed in the reduction of difficultly reducible
metals, such as chromium, thorium, uranium, and zirconium. During the war an important calcium use was to
make hydride, which is a convenient and portable source of hydrogen for inflating weather balloons.
Uranium metal had been made by reaction of calcium with chloride or oxide and by reducing the oxide with
calcium hydride; the latter was perhaps the first-applied (1941) relatively large scale production method,
The uranium was, however, in the form of highly impure pyrophoric powder and was not usable in the atomic
bomb project, However, by the end of 1942 acceptable metal was being turned out,

New York quotations for calcium, 97-98 per cent as cast, was $1.85 per pound. The Canadian
producer is able to sell an exceptionally high purity product for two-thirds of the quoted price.

ble 17 - PRODUCTION OF CALCIUM IN CANADA, 1 and 1946
Year Pounds $

1%5 saseessnnse 22’720 19’312
1946 evesssssee 53,548 68’720
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CERTUM
(Text from the Annual Review of the Bureau of lMines, Ottawa)

Cerium is obtained from monazite, a monoclinic phosphate of cerium metals containing about 32
per cent cerium oxide (Ce,0,) and up to 18 per cent thoria (Thoz). Monazite is distributed widely in
igneous rocks throughout %hg world, especially in gneisses that have been intruded by pegmatites, but
usually i* forms only a small fraction of one per cent of the containing rock and only the natural con-
centrations in stream gravels and beach sands have paid for exploration. The chief commercial sources
of monazite sand are beach deposits in Brazil and India, Tiere are a few occurrences of monazite in Nova
Scotia, Quebec and British Columbia, none of which is of commercial interest, It is usually found as
small crystals in granites and pegmatites in the Canadian Shield and small quantities occur in association
with the black sands of the Quesnel river, Lillooet district, British Columbia, In the United States
there are commercial deposits in Carolina, Florida, and Idaho, and known occurrences in many other States,

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

In Canada, Shawinigan Chemicals, Limited, Shawinigan Falls, Quebec, has been producling cerium
products from cerium chloride since 1940, The output is sold to the Belgo Canadian lianufacturing Company,
Limited, of Montreal, for the manufacture of sparking flints.

Prior to the war the leading producers of rare-earth products for the European market were
located in Berlin, London, and Paris, and those for the American market, in Chicago. In the United States
the present supply of cerium products is provided by Cerium Metals Corporation, Niagara Falls, K.Y.

World production of monazite is approximately 5,000 tons a year,

Thoria, which was used in gas mantles, was formerly the only commercial constituent of monazite,
and monazite is still marketed on the basis of its thoria content, although its content of ceria (Cez03)
and of other rare-earth oxides is of chief interest at present. Probably 50 per cent of monazite
derivatives are consumed, chiefly as fluorides, in the cores of arc carbons to increase lighting intensity
in searchlights, motion-picture projectors, and therapeutic lamps. About 25 per cent of the consumption
of monazite derivatives is used in pyrophoric (sparking) alloys or in ferroceriums for use in sparking
flints for lighters, The remainder is used for a variety of purposes, but principally for making optical
glassware, Cerium metal is used in the evacuation of radio tubes.

‘ Inports of salts of cerium or of thorium, for the manufacture of gas mantles, was appraised at
$33,074 in 1946 compared with $12,428 in ihe preceding year.

CHROMITE
(Text from the Annuel Review of the Bureau of !Mines, Ottawa)

Pure chromite (FeO, Cr203) contains 68 per cent chromic oxide, but in nature it always contains
besides iron, varying amounts of magnesia and alumina. It is a heavy, almost black, lustrous and brittle
mineral, and the ore usually occurs in dunite bands in serpentine rocks, Chromite is distinguished in
the field from other black minersls of similar appearance by its chocolate browm powder or streak when
struck or scratched with a hammer.

Most of the Canadian deposits from which production has been obtained are between Quebec City
and Sherbrooke in the Eastern Townships of Quebec.

Chromite Limited obtained its output from the o0ld Sterrett mine in Cleveland towmship, Quebec.
Tho chromite occurs as fairly uniformly disseminated zones, scattered through which are plums of the
massive mineral, The ore zone, which varies in width from 5 to 20 feet, has been traced on the surface
for about 2,000 feet, The mine has been developed at 5 levels to a meximum length of 1,800 feet and to a
depth of 550 feet. Tne ore, which averaged 18 per cent Crp03, was treated in a 150 ton mill.

The ¢ld Montreal pit was operated over 50 years ago and was re-opened by Union Carbide Company
in 1941, since when production has been continuous.
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The Chromeraine mine, also in the Black Lake area, was operated in 1943 by Wartime iletals Corp-
oration, but was closed in August, 1944, The ore is chiefly low-grade, banded and disseminated chromite,
averaging 8 per cent Crp03, with a small amount of the massive mineral, The zone has been traced inter-
mittently for 2,000 feet, has an average width of 33 feet, and in places is 60 feet wide, A small amount
of drilling hes indicated that the ore extends to a depth of at least 440 feet,

Chromite Association did some prospecting in the Black Lake district in 1945.

In llanitoba, little prospecting wes done on the large bodies of low-grade chromite deposits
that were discovered early in 1942, north of Oiseau (Bird) River in the southeastern part of the province,
Various zones have been traced for lengths of several thousand feet, The ore is hich in iron and an
economical method of bringing the chrome-iron ratio to within market requirements hes not been devised,

The uses of chromite are divided into three groups, namely, metallurgical (by far the most
important), refractory and chemical.

In the metallurgical field, chromium is one of the prineipal alloying elements in a great
variety of steels, chief of which in the amount of chromium used are the stainless and the corrosion-
resistant steels, It is the vital ingredient with nickel and molybdentm in the making of armour plate,
ermour-piercing projectiles, and high-speed tool steels, and is used as a hard, toughening elemert in
tank axles and frames, in aeroplane parts, and in other essential war materials,

Chrome ore is used for making refractory bricks or materials used in basic open hearth furnaces,
in arches of furnaces, in parts of combustion chambers, chambers of high pressure steam boilers, ete. It
is used with magnesia t0 make chrone-magnesia refractories, an important usz in Canada beiag in the manu-
facture of brucite magnesia bricks that contain up to 30 per cent Crz03.

In the chemical industry, chromite is maialy fundamental salts such as sodium and potassium
bichromates that are used in electroplating, tarning, dyeing, glass making, pizuents, photography, bleach-
ing, safety matches, antiseptics, some aniline dyes used in printing, etc, Finely powdered chrome oxide
i8 used as a buffing compound for polishing stainless steels. During the war a large amount of chrome
chenmicals was used for military purposes.

The principal Canadian buyers of cihromite for metallurgical use are: Chromium [fining and
Smelting Corporation, Sault Ste, larie, Ontario, and Electro-tietallurgical Company of Canada, elland,
Ontario. The only important purchaser of refractory ore is Canadian Refractories, Limited, Canada Cement
Building, Montreal,

At the end of 1946 United States price of domestic and imported ores of 43 per ceat Crao03 and
3 to 1 ratio wasg $39,00; ores of lower grade and ratio vary dovm to a minimum of 527,00 a long, dry ton
at seaboard. Canadian prices of 47 to 48 per cent Crp03 concentratas are $25 ta $40 and crude ore %15 to
$20 a long ton, f.o.b, mines, depending upon the chrome-iron ratio and uron the percentages of certain
impurities.

Table 18 - PRODUCTION OF CHROMITE IN CANADA, 1937-1946

Year Short tons & ) Year Short tons 8

LT G A ) (x) 43,250 ISP %1 S o elorin e 11,456 343,568
OBB Sl aus K S G D 29,595 919,878
e .. ........ AR LR 27,054 8,49,
TS S 335 5,780 ALC 7T 6 B0 000 ol a5 160,752
... .... 2,372 42,679 . o S 3,110 61,123

(x) Quantity not published.
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Table 19 - PRINCIPAL STATISTICS FOR THI CHROMITE IONING INDUSTRY (x) IN CANADA, 1944-1946

1944 1 97255 1946
Actiw ﬁms B P I B BOIGOIPIPSOIIIE NG No. 7 4 2
Employeas = Salaried .....seeeese0... NoO. L2 7 6
Wage-earners ........... No, 202 23 16
BOBAIL o ounee g es Pevmoms | oy 24, 30 F- |
Salaries and wages - g
SAATEROS S0 0 (. aielelele sinte $ 80,065 12,590 13,000
MEZES o ovmssesonsocosas & 293,529 22,69 17,056
Total evesvecsccacens $ 373,5% 35,289 30,056
Gross value of production .......... ¢ 748,494 160,752 61,123
Fuel and electricity used ...ccecee. 8 60,009 8,224 8,299
Process supplies used ,...ecesvaceas $ 83,828 15,023 10,000
5l | 3 O IO 1 o (o I S, $ A ENE 000 %
Net value Sscsvessese s 559’284 137,505 42’824
(x) All in the province of Quebec.
Table 20 - IMPORTS OF CHROME ORES INTO CANADA, 1938-1946
Year Tons $ Year Tons $
2O38) (X0 srei0i0's 9,103 142,399 OBl Vexeteierstelsrat o 103,471 2,121,228
B98O, e o o lote e 16, 584 232,851 BN vtk ofete ot e 39,089 618,231
SROLONS oo Pl relats & 29,938 554,413 RO 3o o raYers) ate e 60,691 1,154,985
BRI oo ot iorerers 92,952 1,460,209 RN &7 o hee apert 15,836 269,248

B i 87,628 1,270,482
{x) Nine months only -~ not shown separately prior to April 1938,

Table 21 - IMPORTS OF CHROME ORES INTO CANADA, BY PRINCIPAL COUNTRIES OF SUPPLY, 1 and 1946
L EEESNESaN | 9% 5 !‘2“—"51 948
£

Imported from

Tons $ Tons
British South Africa ......... 2,420 76,197 11,040 118, 556
Southern Rhodesis ..cecoeevess 31,590 458,176 ope1
British India ...ceeevceveeses 1‘},660 223'918 eece eor
Crusmly o odse RS = R S S n 1,956 159 4, 3%
EBIGKET . Satalile % olals o stoisls dlainls's o 828 35,11 2,023 64,685
United States .....ceeceoecesss 11,122 359,027 2,61 81,613
e T 60,691 1,154,985 15,836 269,248
INDIUM

Indium was commercially recovered in Canada only in 1942 when 470 troy ounces valued.at $4,710
were produced at Trail, British Columbia by the Consolidated Mining and Smelting Company of Canada,
Limited. The metal was cbtained in the treatment of zinc refinery residues. The United States produces
a considerable quantity of indium but data relating to entire world production are not available,

The major use has been in heavy-duty composite metal bearings employed extensively in airplanes,
tanks and other mobile equipment. A4 zinc-indium alloy was used in applying a mnoncorrosive plating to
hollow-steel airplane propellers. Minor uses have been in solder and brazing alloys and alloyed with gold
and silver for jewelry and plated articles., The first commercial use about 1927 was as a nontarnish
coating on silverware. Low-melting-paint alloys alsc have been manufactured recently. Indium foil was
used as 8 neutron indicator in the atomic bomb project uranium-graphite piles. Low-energy neutrons, about
1.5 electron-volt, are particularly effective in inducing artificial radiocactivity in indium.

Quoting from E & M J Metal and Mineral Markets - June 28, 1945 - "The price situation in indium
remains unsettled. During the last week producers lowered the quotation to $3 an ounce troy, a reduction
of $1. Supplies are ample, reflecting increased recovery of this by-product of zinc operations that has
ocourrued in recent years. Use of indium has expanded but not at a rate to keep pace with production, At
the beginning of the year indium was quoted at $7.50 an ounce troy and a year prior to that at $10."

4t the close of 1945 the quoted price of indium was $2.25 per ounce troy, The price remained at
this level through 1946.
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LB OoN. bl

(Text from the Annual Review of the Bureau of lfines, Ottawa)

Only two of the many known iron-bearing districts in Canada produced ore in 1946, namely
Michipicoten, northeast of Lake Superior, and Steep Rock, 150 miles west of Port Arthur, No work was
done on the magnetite deposits of eastern Ontario, Plans for the use of the magnetite ore of the Pacific
coast did not mature,

Algoma Ore Properties, Limited - Helen lline - The large body of siderite at the Helen mine
extends several thousand fect eastward from the original hematite deposit from which 2,520,865 long tons
of ore was shipped between 1900 and 1918. The siderite has been drilled beneath the former hematite
deposit and eastward beneath the siderite outcrop, to outline 100,000,000 tons of siderite ore.

During 1946 ore was extracted from two open-pits, the New Helen pit adjacent on the east of the
former hematite deposit, and the Victoria pit, about 4 mile to the east of the New Helen pit. The crude
ore from the Victoria pit was treated by the sink and float process to reduce the silica content.

The New Helen and Victoria pits furnished 843,420 long tons of siderite to the sintering plant
on the Algoma Central Railway at Wawa. The Josephine mine, 8 miles northeast of the Helen mine shipped
97,480 long tons of hematite concentrate to Wawa. From this siderite and hematite there was made 552,056
long tons of sinter, Somewhat more than half this sinter was used in the furnaces of Algoma Steel
Corporation at Sault Ste. llarie, Ontario, owners of the mine, and the remainder was exported to the
United States. Algoma Ore Properties is the sales agent.

Michipicoten Iron Mines, Limited - Josephine Mine - On September 15, 1946 caving commenced
above one of the stopes and continued through the surface, which is the bottom of a small lake that had
been drained to facilitate mining. This let into the mine an estimated 80,000 cubic yards of mud and
slime which flooded the lower levels. As the mine had been operated at a loss up to this time, Sherritt
Gordon Mines Limited, (which controls lichipicoten Iron Mines Limited) decided not to pump it out.

Steep Rock Iron Mines, Limited - Steep Rock lline ~ Preparations were commenced to open the "AM
orebody, 1% miles north of "B", This involves some preliminary drilling, pumping out the remainder of
the lfiddle Bay of Steep Rock Lake, and removing the overburden. The surface of "B" orebody lies 170 feet,
and "A", 333 feet below the former surface of the lake., From the preliminary drillingz, it appears that
YAM orebody will be capable of providing an annual output somewhat larger than that from MB", after it
has been fully prepared, for mining. It is estimated that two or three years will be required to complete
the preparations, though a limited output may be attained in the meantime,

Steep Rock crude ore is separated by screening into three shipping grades,

Shipments in 1946 were all made through the ore dock of Canadian National Railways at Port
Arthur, Most of the ore was sold in the United States, Cleveland-Cliffs Iron Company being the sales
agent,

Labrador and Quebec - Prospecting of this extemnsive iron range, astride the Labrador-Quebec
boundary in the central part of the Ungava peninsula, has indicated high-grade hematite deposits for a
length of 100 miles. The width of the iron-bearing formation varies from 20 to 40 miles. It has been
impossible up to the present to cover the whole of this large area of 3,000 square miles or more of
favourable ground with more than rather cursory and wide-spaced traverses, Work has been concentrated on
the central ssection about 50 miles in length and 5 miles in width within which are located most of the
large and high-grade deposits so far discovered, Within and beyond this central area, large deposits of
medium grade ore (40 to 50 per cent iron in the outcrops) have been found, as well as very large areas of
the siliceous iron formation, On none of these deposits has enough work been done to determine the full
dimensions, Hollinger North Shore Exploration Company, a subsidiary of Hollinger Consolidated Gold !lines
Limited, holds the concession on the CQuebec side of the border, and Labrador !ining and Exploration
Company Limited, controlled by Hollinger Consolidated, the concession on the Labrador side. HN.A. Hanna
Company of Cleveland has a minority interest.

Development work during the brief field season of 1946 consisted mainly of drilling on sone of
the larger outcrops in the central section astride the heiglhit-of-land which constitutes the Quebec~
Labrador boundary, This drilling showed that, in some deposits at least, the hard, dense hematite of the
surface outerops constitutes a covering or crust on top of softer ore that resembles fairly closely the
characteristic high-grade ore of the llesabi range in ilinnesota. Several of the outcrops are thousands of
feet in length and hundreds of feet in width, A satisfactory depth has been determined in several places,
There is thus some definite evidence that large open-pit operations can be established in due course.
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Table 22 - PRINCIPAL STATISTICS FOR THE IRON ORE MINING INDUSTRY IN CANADA, 1944-1946

1944 LAY 5 1946
Active firms @aessevevossesnssesecs NO. 8 10 11
Employees - On S818TY ceevecesseecas NO, 99 145 2
¥a70-0arners .......... No. 580 657 751
Hotal . ..aoisiessss = NOG 679 802 823
Salaries und Wayges - Salaries ,,... $ 2,2,271 272,716 224,505
WAZES veeveans $ 1,220,182 1,481,956 1,719,931
Sotall . 5..  § 1,462,453 1,754,672 1,944,436
Gross valtie of production seeeesses $ 1,909,608 3,635,095 6,822,947
Fuel and electricity used .eceeeses $ 642,761 709,398 687,011
Process supplies used .....ceseeeee 200,438 304,666 604,081
Freight and treatment charges ..... § 276,653 1,367, 526 2,065,095
Net Valus .......... $ 789,756 1,253,505 3,466,760
Table 23 - PRODUCTION OF IRON ORE (x) IN CANADA, 1G39-194&

Year Short tons Value Year Short tons Value
B . eecvsavn, 123,59 341,59, 1943 coveenense 641,29, 2,032,240
1940 coveansons 414,603 1,211,305 B e Tt ar e o o 553,252 1,909,608
1941 eevnvvncee 516,037 1,426,057 T S e oo o 1,135,444 3,635,095
1942 @eevsessas 545,306 1,517,077 1946 essevocnes 1,549,523 6,822,947

(x) Bxclusive of titanium-bearing ores.

Quebec in 1942 and 143,062 tons from New Brunswick in 1943.

Table 24 - TMPCORTS INTO CANADA AND EXPORTS OF IRON ORE, 1937-1946

A1l iron ore was from mines in Ontario, except 187 tons from

Imports

Year From From Total (x) Exports
United States Newfoundland
(Tons of 2,000 pounds)
1937 GO O P PO SOPI PSS SOIRet 1,43—6’015 1’188’m 2’1&’972 4’644
1938 L N N L N N N 631’031 607,025 1’302,430 209
1939 LR BN N A N N N ) 1’205’261 1’6%’775 1’764’844 10’540
RS L s 524,849 76,317 2,418,237 251,626
lgm- SrsQOPPIOISLIIIDPOIESIOIBROIPDS 2’2]—2’437 %2’259 3,254’655 282’068
P el BT te alo 1o o Lo o151 L5 2,033,961 610,871 2,701,968 295,960
1943 @seeprsesessessresce 2’978,388 911’450 3’%6,[&25 374,677
DL oioieistoiers s/als oo sie sinan s 2,501,737 624,890 3,126,649 308,424
1945 eePs0ssvreressRRs e 2’988’484 736’665 3.739’1867 771’495
1946 Y E RN RITE RN Y Y] 1,686’236 5]»8’566 2’281,677 1,145’256
(x) Includes some ore from other countries, principally Brazil.
Table 25 - ORE CHARGED TO TRON BLAST FURNACES IN CANADA, 1937-1
Yeoar Canadian Imported Total
(Tons of 2,000 pounds)
1937 Cesescsers0rrrrorssesorn S rE) 1,7%,562 1,7%’562
IS B R lre oreiclerbrstoisis, sfoibie sio s s o oo Aok 1,382,565 1,382, 565
PRI Pty o7 sicicPorereisis o o 0 o 'o% 50,570 1,425,536 1,476,106
1940 PrPRErOPIGCOITFOIRSIOIOIONRIIPEROISS 154,643 2’188’0’74 2,3[&2,717
19“ LR N A R R I 1%,263 2,542’826 2’709’089
19u L2 I O BB B B B B Y N N Y 229’253 3,383’439 3,612,692
B ot ey < 0. oo o v o 302,780 2,955,671 3,258,451
19“ CR R B I I B I B I B 2%’150 3’227’039 3,493’189
BRI o a5 e 55 0 isrsle e o 0 0 00 235,757 2,797,697 3,033,454
T SR ea R 358,173 2,167,900 2,526,073
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HAGHNESIUHU

(Text from the Annual Review of the Bureau of llines, Ottawa)

Production of magnesium in Canada in 1946 was confined to a small tonnage made in a pilot plant
operated by Aluminum Company of Canada at Arvida, Quebec, Based on date obtained from this work, the
company is building an electrolytic magnesium plant having an initial rated capacity of 1,000 tons a year.
The raw material will be magnesia obtained from brucitic limestone at the company's Wakefield, Quebec,
plant,

Dominion liagnesium Lirmited, Haley, Ontzrio, shipped a considerable tonnage of magnesium from
stock and also made and shipped various magnesium alloys, but there was no production of the retal.

Progress was made in developing and furthering the use of magnesium and its alloys and prospects
are good for the greater utilization of this light metal in the near future,

Light Alloys Limited, Renfrew, Ontario, enlarged the capacity of its magnesium foundry and
installed die-casting equipment, llagnesium foundries were also operated by Robert Mitchell Company,
Limited, Montreal, and by Western llagnesium Limited, Vancouver,

Dolomite, the double carbonate of calcium and magnesium, and which contains 13 per cent of
magnesium, is found in all provinces of Canada except Prince Edward Island., It is particularly abundant
in Ontario and lanitoba.

Magnesite, the carbonate of magnesium, containing 28.7 per cent magnesium, and hydromagnesite,
containing 26.5 per cent of magnesium, are available in British Columbia. Deposits of magnesitic dolomite
consisting of an intimate mixture of magnesite and dolomite occur in Argenteuil county, Quebec, where
they are being worked for the production of basic refractories. The magnesite deposits in British
Columbia are undeveloped, but magnesium has been made from them on an experimental scale. Lkagnesitic
dolomite possesses no advantages over dolomite or magnesite as a source of magnesium,

Brucite, in the form of granules 1 to 4 mm, in diameter thickly disseminated throughout crystal-
line limestone and forming 20 to 35 per cent of the volume of the rocl, occurs in large deposits in
Ontario and Quebec, Brucite is the hydroxide of magnesium and contains 41,6 rer cent of magnesium, The
Canadian deposits are the largest known in the world. The brucite is being recovered in the form of
granules of magnesia from one of these deposits near Wakefield, Quebec, and though the granular magnesia
so obtained is being used principally for the manufactvre of basic refractories and as an ingredient in
chemical fertilizers, it is a very suitable raw material for the production of magnesium metal,

Serpentine, the silicate of magnesium, contains 25.8 per cent of mapgnesium, and occurs in many
deposits throughout Canada, It is also available in huge waste dumps aggregating probably 100,000,000
tons in the asbestos-producing region of Quebec, The average magnesium content of these dumps is about
23 per cent, A process has been worked out for the recovery of magnesiuwm from ‘serpentine.

Sea-water, although it contains only 0,13 per cent magnesium, is & source of the metal in
England and the United States. Dolomitic lime is used to precipitate the magnesia from the sea-water in
the form of hydroxide, and the magnesia from both is recovered in the process.

Underground brines containing !gCls and residual brines from salt-making operztions, containing
MgCl,, are used in the United States as sources of magnesia and nagnesium, but brines containing suf-
ficient HgCly to render them of value are nol available in Canada,

Processes for the production of the metal from the various raw materials may be divided into
two groups, namely, electrolytic, and thermal, The electrolytic process provides most of tiie magnesium
made, except in Canada where a thermal reduction process is used. The three thermal reduction processes
in use throughout the world involve reduction of magnesia with corbon (in use in the United States);
reduction of magnesia with calcium carbide (in use in the United Kingdom); and reduction of calcined
dolomite with ferrosilicon (in use in Canada, the United States, and Italy).

The field of usefulness of magnesium is steadily expanding, MWagnesium was formerly used alrnost
exclusively in pyrotechnics, but it is used also as a structural metal, particwlarly in the forn of
castings and extruded shapes. For structural use it is alloyed with various portions of other elements.
It is used as a constituent in many aluminumn-base alloys.

The price quoted by Engineering and lining Journal for magnesium in ingot form in carload lots
during 1945 was 20 cents per pound, U.S. cwrrency, f.o.b, New York.
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Table 26 - PRODUCTION OF PRINARY MAGHESIUM METAL IN CANADA, 1916-1918 and 1941-1946

Quebec Ontario British Columbia CANADA

Year Pounds 2 Pounds $ Pounds 3 Pounds $

1916'1918 oo (a) (a) e e 200,000(b) (b) see sew
1910-1- sr0vere oo soe s ese 10,%5(0) 2,9164 10’%5 2,9“
1LY 2 I 141,081 62,076 473,910 208,520 193,727 85,240 808,718 355,836
1157/, SR o folaie 7,153,974 2,074,652 cee 500 7,153,97%, 2,074,652
19“0» serecoes see see 10,579,778 2’575,695 see ses 10,579,778 2’575,695
ST oo RSl o oG 000 7,358,545 1,607,264 v o 7,358,545 1,607,264
T e e see Soc 320,677 75,538 eos ves 320,677 75,538

(a) Magnesium metal produced in 1918 at Shawinigen Falls, Quebec by Shawinigan Electro Metals Company
Limited from imported magnesium chloride but data not available.

(b) Approximately 200,000 pounds produced at Trail from imported magnesium chloride; complete data not
available,
(c) Powcer,

Table 27 - CONSUMPTION OF MAGNESTUM INGOTS IN CANADA, 1943-1946

4GRS 1944 194 5 1 9A8

(Pounds)
In non-ferrous smelters .......... 1,298,650 1,480,528 487,773 441,000
In white metal alloy foundries ,., 16,821 55,496 37,740 142,445
In brass and bronze foundries ..., 132,465 51,040 66,116 17,266
In aluminum products ....ecevovees 89, 523 34,930 45,452 15,061
TOTAL ACCOUNTED FOR sevevos.. 1,537,459 1,621,99% 637,081 615,772

HANGANESE
(Text from the Anhual Review by the Bureau of Mines, Ottawa)

All manganese properties in Canada have been inactive since 1943. The small Canadian production
in the past came mainly from deposits in the llaritime Provinces, KXnown deposits of high-grade mangenese
in Canada are small and are almost exhausted. No commercial grade deposits have been found and future
production appears to be unlikely unless sufficient manganese is disclosed during the operation of the
iron deposits of Steep Rock Iron ltines, Limited, west of Port Arthur, Ontario, to warrant its recovery as
a by-product. Consumption is steadily increasing, however, as adequate supplies of high quality ore can
now be obtained from foreign deposits, the output from which was restricted during the war,

World production of manganese ore is estimated to be between five and six million tons annually,
the leading producing countries being Russia, British India, Gold Coast, United States, Union of South
Africa, Brazil, and Cuba, Prior to the last war, Russia was the source of nearly half the world
production, the principal deposits being in the Republic of Georgia and Ukraine. During the last quarter
of 1945 Russia was the largest individual shipper of manganese ore to the United States.

Price quotations in New York, December 1946, show manganese ore at 70 cents per long ton unit
of contained Mn, basis 48 per cent, Chemical grades, coarse or fire, minimum 80 per cent M05 were
quoted at $60 to 565 per ton. Illanganese metal, electrolytic, 99.9 per cent ! had a nominal price of 32
cents per pound.

Table 28 -~ PRODUCTION OF [IANGANESE ORE IN CANADA, 1937-1946

Year Tons Value Year Tons Value
9
1937 eeviiennen 85 817 1942 sieveonenn 435 8,932
1938 LR NN NN R oo s e 194-3 seensseneone 48 985
1939 L AL 2R 22 I 396 3’688 19“ LA B Y LALEJ LN
1940 cenvecnene 152 4,315 1945 seeviennss ces coe
1941 “cees e (x) (x) 1946 eeeveve e eee os e

{x) 7,500 pounds manganese metal produced at the nmine from Nova Scotia manganese ore,
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Table 29 - IIPORTS OF MANGANESE ORE INTO CANADA, 1937-1946

Year Tons Sl Year Tons %

BT T ok o §yoioio 77526 802,269 D oy, bt Neraye & 57,389 860,248
IR <lote o 5 & siere 21,050 463,673 2 B0t 000 B 51,234 1,445,252
HEBaM. sl . 29,787 621,931 HOE o ote ofetorstole & 85,795 2,370,109
1940 seeoesssss 70,4060 777,416 QIO Lo Mg Y 198,277 4y 5TL,592
IR Y By e 104,473 1,170,768 TN s Joo B O 144,023 2,484,707

Table 30 - TUPORTS OF :ANGAWSSE ORE INTO CANADA, BY PRINCIPAL COUNTRIZS OF SUPPLY, 1944-1946

1944 OS5 1 9Zne

(Tons)
Zreon' = Gold Coast. . ...u.ecooosaeis 42,442 182,779 130,907
Eatishdindiia’,, J505 ! oo 3851892 11,927 son
Crilie SR S On AN RS A 2,493 0G0 80 5
Seuhl ATTIea 1o e s v eeasee oos caa 345
[Unakteds SEABES. oo o oie e worereie 7,024 3,569 12,768
United Kingdom .vevsveveves 4 2 3
TOTAL I'PORTS ..... 85,795 198,277 144,023

MERCURY
(Text from the Annual Review by tie Bureau of ilines, Ottawa)

No mercury has been produced in Canada since the sunmer of 1944, all shipments in 1945 being
from stock. All of tae Canadian preduction has come from the Pinechi mine of the Consolidated lining and
Smelting Company of Cancda, Limited, and from the Takla property of Bralorne !Mines Limited, both of these
mines being in the Omineca !lining Division, Sritish Columbia., The Pinchi mine was the largest single
producer of mercury in the western hemisphere.

In contrast with the shortages of most other metals mercury was in abundant world supply in
1946, and prices for the metal continued to decline appreciably. Chief contributing factor to this
decline was the excess of supplies in Turope, the prinecipal source of output, in relation to the demand.
Other factors of importance was the discovery of large stockpiles of mercury in the American zone of
Germany and in Japan., Operation of the Hercurio Europveo Cartzl also had a depressing effect on tae
market. During the latter part of 1946 this Italo-Spanish combine appoiated London and Scandinavian
Metallurgical Company as the agent for the United States and Elder, Smitn and Comnany for the British
Empire,

In the United States, the development for military use, of the small mercury cell of "tropical
dry battery" accounted for a substantial inecrease in the consuption of mercury late in the war,
Production of the cells for several types of military batteries and for hearing-aid use is under way.
Work has been concentrated on thc development of new designs and on more economical manufacture. The
battery is not being made in Canada.

A comparatively recent development is the use of a mercury cluten for fire engine pumps, heli-
copters, for the electric motors of refrigerator equipment, washing machines, etc. A water repellent
mercury fungicide is said to afford efficient protection against mildew and to destroy microbes that
attack a large variety of articles such as textiles, paints, wood, and leather. In Gerrany, a consider-
able amount of mercury was consured in a small cathode cell for the electrolytic production of chlorine
and caustic soda. This cell has been introduced with considerable advantage in a nunber of alkali-
chlorine plants in the United States.,

The average United States price quotation at the beginning of 1946 was 105 a flask, but prices
dropped to 588 in December, the year's average being 398,24, compared with nearly 5135,20 in 1945, Late
in 1946 the price of £30, pegged by the British Government, was lowered to 225 per flask, but in private
hands the price was £20. In January, 1947, the !lercurio Europeo Cartel was asking $67.50 in bond Hew
York or $86.50 with the U.S, import duty of $19.00 per flask.
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Table 31 - PRODUCTION OF MVRCURY IN CANADA, 1938-1946

Year Pounds 3 Year Pounds 3
SISEBY ., L2 et 760 760 QLY IR TN R 1,690,240 4y 559,200
MBI 35 oo ke ateters 436 1,226 Al mry. & Lrate) Nads 735,908 1,210,375
L 20 S P e P 153,830 369,317 IS o e s Srels 3 Y oyl
TS, Jf 55 ool 536,304 1,335,697 o oe S1elorore Ble 4 s
BLSY, 2 Em SR 1,035,914 2,943,807

Table 32 - FRODUCTION OF MERCURY IN CANADA, CONSULPTICH, IMPORTS AlID EXPORTS, 1939-1946

Production Consunption
Year in Canada in Caiada Tt Exports
(Pounds)
BEHOL o hiae oy 610 game weogs 436 89,617 109,232 58
U0 i I P 153,830 75,643 78, 597 108,000
LSR5 36 oo IS BOD 536,304 55N 8,599 360,164
B R o Lol Texatose (5 0\ ole 15 Toke 1,035,196 185,118 1,97 692,753
BN 1L 4L ek e e 1,690,240 201,982 2,047 1,304,692
pRGAS  Swnk . 735,908 130,515 35,428 - 362,670
BRES & .o oo i es L 100, 700 27,101 261,720
DG i\ raiers oo o meere ¢ = 102,320 152,719 57,005
Tgble 33 - CONSUMPTION OF IfERCURY IN CANADA BY PRINCIPAL USES, 1942-1946
Industries 1942 T 3 ) WA 3. 9.4% 1946
{pounds)

Pharmaceuticals and fine chemicals ,. 78,362 79,786 24,307 20,652 26,183
ezl (NS MUGANE g 2o (4o 01Vsse! ofbtero s 0ns orosordhs & 50,968 H2 o5 78,300 53,701 45,005
Eloctrical apparatuls ..eeevecesccsoss 42,313 30,065 4,652 44 500(x) 12,192
Gold mines ......ccc.. B ST A 10,000(x) 10,000 (x) 10,000(x) 10,000(x) 6,500
MiSCOLLANEOUS +vrveervvecnnonenooesns 875 9,600 13,256 11,847 12,490

T A 185,118 201,982 130,515 100,700 102,320

(x) Estimated.

MHOLYBDENUMN

(Text from the Annual Review by the Bureau of lines, Ottawa)

Molybdenite Corporation of Canada, Limited, the only Canadian producer of molybdenum ore in
1946, has maintained a continuous output from the La Corne mine in La Corne township, Quebec, since July,
1945, when it took over the property from Wartime lletals Corporation., As there are no plants in Canada
to convert the concentrate into addition agents, there is no sale for the concentrate in Canada, Sales
to the United States are barred because of tariffs and the large productive capacity in that country,
consequently all shipments go to Furope. The La Corne ore contains bismuth which until recently was a
disadvantage as it remained in the concentrate and a concentrate containing more than 0.5 per cent
bismuth is not acceptable. During 1946, however, a process was developed by the Bureau of lines, Ottawa,
which not only freed the concentrate of this metal, but also raised the molybdenum content of the con-
centrate and this content is probably higher than that of any other concentrate produced in the world.
The bismuth is saved as a by-product, for which purpose a unit was installed.

HMolybdenite, the chief ore of molybdenum, is a soft and shiny steel blue-grey sulphide contain-
ing 60 per cent of the metal. In eastern Canada it is usually found in pegmatite dykes or along the
contacts of limestone and gneiss, commonly associated with greenish grey pyroxenites in which other
metallic minerals such as pyrite and pyrrhotite often occur. In norther and western Ontario, Quebeec, and
in British Columbia, molybdenite usually occurs in guartz or in quartz veins, along the contacts of, or
intruded into granites, or diorites. It generally occurs in the form of soft, pliavcle flakes or leaves,
but it is sometimes semli-amorphous, filling cracks and smearing the rock surface. It can be readily
distinguished in the field by the olive-grey-green smear it leaves when rubbed on glazed white porcelain
or cnamcl., Graphite, for which it is often mistaken leaves a grey-black smear,
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Molybdenite concentrate is converted into an addition agent that is introduced into steel as
nolybdenum trioxide, ferromolybdenum, or to a small extent as calcium molybdate, The oxide is usvally
noulded into briquettes which weigh 5 pounds each, and contain 24 pounds of molybdenum,

~ liolybdenum has a widening range of uses, but by far the greater part of the output is used in
steel to intensify the effect of other alloying metals, particularly nickel, chromium, and vanadium.
These steels usually contain from 0.15 to 0.4 per cent molybdenum, but in some instances the percentage
is considerably higher. For high-speed tool-steels as much as 9 per cent is added.

lolybdenum alloys are used widely for the hard-wearing and other important parts of airplanes,
They are used in the automobile industry, in high-grade structural die and stainless steels; and to some
extent in high-speed tool-steels. Holybdenum is used in east iron and in permanent maznets, Much
molybdenum wire and sheet is used in the radio industry; and new alloys suitable for electrical resist-
ance and contacts and for heating elements contain molybdenum,

The chemical uses continue to increase, and the salts are used in pigments, in vitreous enamels
for coating steels and sheet iron, in welding rod coatings, and for analytiecal work.

United States specifications for concentrate dried at 212°F, are: MySp, minimum 85 per cent;
copper, maximum 0.6 per cent; iron, maximum 3,0 per cent; combined phosphorus, antimony and tin, maxima
0,2 per cent.

There is no Canadian market for concentrates as there are no conversion plants, and since July,
1945 the only shipments have been to Europe at a price of 42k cents per pound.

The price per pound of contained molybdenum, f,o.b, Toronto, in Canadian funds, for the follow-
ing imported compounds is approximately: calcium molybdate (42 per cent Mo), 90 cents; ferromolybdenum
(60 per cent io), $1.13 and molybdic oxide (52 per cent o), 90 cents, Calcium molybdate is sold in bags
of about 12} pounds containing exactly 5 pounds of molybdenum.

Table 34 - MOLYBDENITE MINING IN CANADA, 1944-1946

Dl Pk /A 1945 1946
RS, SHETE o oveveotdinumenceoanas  HoS 4 3 (x)

Employees - On 58lary .cececeeseess NO, 31 21 & o0

Wage-earners .......... No. 148 o8 Afg

TotalTi. v Nos 179 119 Hoa

Salaries and wages - Salaries ..... ¢ 62,95/ 34,295 o

wages C GBI BB B s 332Jﬂ2 189.729 2.8 9

Total .... 8 395,466 224,024 AL

Gross value of production ......... $ 1,079,698 411,663 295,640
Fuel and electricity used ......... 3 544614 34,991 )

Process and supplies used ......... 8 103,774 35,736 ) 100, 594
Preight and treatment charges ..... $ 72,681 42,613 )

Wet value of production see.e... $ 848,629 113, 340 195,046

(x) Only one firm in 1946

Table 35 - PRODUCTION OF MOLYBDENITE IN CANADA, 1237-1946

Ores and concentrates Total M, Sp content
Year Ores milled shipped or used of shipments
Tons Tons Value (a) Pounds
L 4

1937 ceeceviianncnnananns 5,307 8.25 8,147 ()
1938 soevevssrsesrenetscse (b) 605 10’500 (b)
1939 cievecercrecconnsnas 1,492 1.3 816 (v)
1940 siveeccvoncroacsnane 3,936 1.1 10,280 (o)
1941 siivevcssncosssnnass 28,100 98.3 88,470 173,99
1942 cevireinriverinorons 39,708 113.7 134,963 158,780
1943 vevevurvocnroncnnane 120,576 392.4 549,515 653,200
1944 seeeescssvoconsnannas 187,130 1064.0 1,079,698 1,870,132
1945 cieeviovrsoncanncens 80,575 489.1 411,663 839,419
BOBE .o..cmnanecninsine, 84,280 318.2 295,640 676,844,

{a) Value as given by the operators 1937 to 1939; 1940 to 1945 value estimated using market or
Government prices.
({b) MNot kmown.
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Bl e CUHIEH Ul s B CDRE

Pitchblende, the ore of radium and uranium, is mined in Canada only in the Great Bear district
of the lorthwest Territories, Prospecting reports indicate that radioactive minerals have been found at
Contact Lake, Northwest Territories, Lake Athabaska, Saskatchewan and Haliburton county, Ontario,

Statistics on pitchblende ores and products have not been available since 1940,

Table 36 - CANADIAN REFTNERY PRCDUCTION OF PITCHBLENDE PRODUCTS

Year G Year g
1933 (a:l LR AR L AL A 2‘47,900 1938 bésbosrervsrerme 1’045,458
1934 LA R A RN ENEEEXERESR] 159’400 1939 IR R R NENNFNENNFNENEYN) 1,121’553
1935 civieivrnoveens 413,700 O e o0 o - e a0 410,176
LA TR 605, 500 LOLY=1OLEN 8 rpriveorels (b)

- - emreieald) muy 876, 540

(a) First production,

(b) Not available,

SELENTUM

Seleniwn is fairly widely distributed, but in no case does it occur in quantity large emough to
be mined for itself alone. It is not widely used in industry though new uses are being steadily developed.
Canada end the United States are the principal sources of supply.

In Canada selenium is recovered during the refining of blister copper produced in Mani toba,
Ontario, and Quebec, and was first produced in the Dominion in 1931 in the copper refinery of International
Nickel Company of Canada at Copper Cliff, Ontario. The only other producer is Canadian Copper Refiners,
Limited, with refinery at llontreal East, Quebgc, where production was commenced in November, 1934. The
Copper Cliff product is derived from the treatment of the copper-nickel ore of the Sudbury district, and
at Hontreal East the selenium by-product is obtained from the treatment of the gold-copper ore of Noranda,
Quebec, and the gold-copper zinec ore of the Flin-Flon mine on the boundary line between Manitoba and
Saskatchewan., The plant at liontreal East is the largest producer of seleniun in the world.

4 plant for the manufacture of selenium compounds was erected in 194/ at lMontreal East by
Canedian Copper Refiners, Limited, The compounds being made in addition to refined selenium are double
distilled selenium, C.P. selenium, commercial selenium dioxide, sodium selenite, and sodium selenate.

Seleniun is marketed as a black to steel-grey amorphous powder, but cakes and sticks are also
obtainable. Among the other products are ferroselenmium, sodium selenite, selenious acid, and selenium
dioxide. The most important outlets for selenium prior to the war were in glass, rubber, and paint
industries, The greatest single development in the utilization of seleniun since 1939 has been in its
use in electrical rectifiers that played such an important role in connection with radar and with gener-
ators for seroplanes and army field equipment. Considerable quantities are being used as accelerators in
the vileanization of synthetic rubber. Seleniun is used to develop free machining qualities in stainless
mctal and as an ingredient of austenitic chromium steels, For the latter purpose it is supplied in bars
of selenium-bearing stainless metal,

Seleniun is useful in producing good ruby glass; is a quality-improver in lubricating oil; and
is a potent ingredient of anti-fouling paints for ship bottoms,

n Since 1938, the nominal price for selenium, black powdered, 99.5 per cent purs, at New York has
been 31,75 per pound.

Table 37 = PRODUCTION OF SELENIUN IN CANADA, 1931-1946

Year Pounds $ Year Pounds ]

Tk S 397,227 687,203 e 495,369 951,108
T e 358,929 622,742 T 374,013 654, 523
1939 c.evnennn, 150,770 266, TLL 1 K77 S 298, 592 537,466
T SR 179,860 343,533 YT LA, S 379,187 728,039

RN e .. 406,930 777,236 LR s+ 5 s 521,867 949,798
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TANTALUM-COLUMBIUM

Canada produces no tantalite or columbite and according to the Bureau of liines, Ottawa, the
known Canadian occurrences of these minerals are scarce and of undetermined economic interest. The
minerals tantalite ana columbite are the tantalate and columbate, respectively, of iron and manganese,
with the general formula (Fe,Mn) (Ta,Cb)20¢. They grade one into the other according as whether tantalum
or columiiun predominates. Both tantalite and columbite were of increasing importance in the war effort
and tantalite was placed in the group of "strategic!" minerals having the highest priority rating. The
occurrence of all tantalun-columbian minerals is restricted to granite-pegmatites, or to residual or
alluvial deposits derived from such rock., The chief world sources of tantalite proper have been Testern
Australia, Belgian Congo, Southern Rhodesia, Uganda, United States and Brazil. The supply of columbite
has come mainly from Nigeria, Belgian Congo, Southwest Africa, Argentina and Brazil., The annual world
output of tantalite-columbite is small and complete data on same are not available at present., Tantalum
metal is highly resistant to corrosion and possesses remarkable conductivity for heat; one of its
important uses is in equipment, such as stills, condensers, tubes and heaters in chemical plants and
laboratories; it is being used to an increasing extent in the field of electronics, Columbium is employed
chiefly as an alloying component in various special-purpose steels, and also in copper, aluminum and
other metals,

There are no users of tantalum or columbium ores in Canada, the chief world market being in the
United States. The principal American consumer-buyer of tantalite is Fansteel lletallurgical Corporatiom,
North Chicago, I1linois, and of columbite, Electro-lietallurgical Company, 30 East 42nd Street, New York
City. These companies have been pioneers in the fields of industrial applications for tantalum and
columbium metals, alloys, and products, respectively, and are the leading companies engaged in treating
the ores.

United States quotations for tantalum ore, December, 1946 were, per pound Tap0s5, $3 to $3.50
for 60 per cent concentrate, the price depending on the source., GColumbium metal, per kilo, base prices:
rod $560; sheet $500. Tantalum metal, per kilo, base prices, $160.60 for C.P. rod; sheet $143; discounts
on volune business.

o P 0

Telluriun was first produced in Canada in 1934 at Cepper Cliff, Ontario by International Nickel
Company of Canada, Limited, The only other producer, Canadian Copper Refiners, Limited, started pro-
duction in 1935 at its plant in Montreal East, Quebec., The former plant treats the slime from the
refining of the blister copper produced by International Nickel Company at Copper Cliff; and the latter,
the slime from the refining of anode copper of Noranda llines, Limited, Noranda, Quebec and the blister
copper of Hudson Bay ilining and Smelting Company, Flin Flon, Manitoba.

Very finely powdered tellurium is used as rubber-compounding material, this being the most
important use of tellurium at present, Small quantiiies are used as a colouring agent in the ceramic
industry. When alloyed with lead the tensile strength and toughness of the lead are increased greatly.
Lead alloys containing from 0,1 to 0.5 per cent tellurium have been in use for some time in applications
requiring resistance to vibration and corrosion. Tellurium is used for improving the machining qualities
of certain steels.

Table 38- PRODUCTION OF TELLURIUM IN CANADA, 1937-1946
Pounds ; Year Pounds $

Year S

MOBH | 2erersicias oe e 41,490 @l 7 WERZE S ont oo 11,084 17,725

ROBERE Sra i a.n 48,237 82,967 AL M o e A 5 8,600 15,050

S O e oiore o-o/ots 2,940 4,769 AWK oW o 00 10,661 18,657

IS0 5 S 3,491 5,607 RICH G | T 484, 929

ILCTAT g T RS 1 153 18,394 19/ 6T st . 15,848 24, 405

Table 39 -~ CONSUMPTION OF TELLURIUM !IETAL IN STEEL AND WHITE METAL FOUNDRIES, 1940-1946

Year Steel Foundries Vhite letal Foundries
(pounds)

1940 228 PP L0 E0B B0 OPPEIIOLIBIBOIRNIOIERS . 400 629

19A1 PR R EEEREEN N NN N NI IR NN N A 185 492

v VoY, Yol otel SYeretsrmratsieio o o ofais sia o's o o 50 612

1943 'FEEE R RN EENE N E NN NN AN IR SN N 135 453

1944 FRE N R X IR AR A A N R R R A N L 4 398 531

B R oW TsXe el e Pe e els [els o) Yo o sTe Sioiale o o o o/s ac & 308

BN VB FR e o enaas 1,372
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THALLIUMN

There has been no production of thallium since 1944 in Canada. The first commercial production
of this element in this country was in 1944 when 128 pounds valued at 31,690 was contained in vesidues
produced by lludson Bay ilining and Smelting Company, Limited at the Flin Flon smelter, lanitoba, These
residues were exporied for treatment in foreign plants, Thallium metal was quoted in the United States
at $17.50 per pound nominal, December 1946, The element has an atomic weight of 204 and has been used in
alloys and glass-making,

Thallium sulphate is used as a rodenticide., Lead-thallium alloys are said to be very highly

resistant to corrosion and use in bearing metals has been proposed. Patents on copper-thallium bearing
metals were issued in 1945 in the United States. :

TIN

(Text from the Annual Review by the Bureau of Mines, Ottawa)

Tin ore, or which cassiterits (Sn02) is the most important mineral, has so far not been found
in Canada in deposits of economic importance., In many of the placer creeks of Yukon, especially the Mayo
district, some crystalline cassiterite is found. Similar small occurrences have been reported from the
gold-bearing placers of British Columbia, Considerable prospecting was done during the war, and although
no deposits of economic value were disclosed, the geological conditions in these areas warrant further
investigation,

A very snall cassiterite content is found in the lead-zinc-silver ore of the Sullivan mine of
The Consolidated Mining end Smelting Company of Canada, Limited, at Kimberley, British Columbia. In view
of the acute shortage of tin which developed in the early stages of the war, consideration was given to
its recovery from this soirce. On March 1, 1941, a concentration plant treating the tailings from the
zinc flotation commenced operations, and in April, 1942, the commercial production of refined tin by
electric snelting was commenced,

The recovery of tin from the Sullivan ore constitutes a particularly interesting metallurgical
operation, The tailings from the zinc flotation cells, amounting to around 6,000 tons per day, contain
about 1,2 pounds of tin per ton. The first operation consists in removing the iron sulphides by flo-
tation. The tailings, containing the tin, are then treated in a series of gravity concentrations which
finally result in a concentrate carrying from 63 to 68 per cent tin. This product is smelted in & three-
phase 400 kilowatt electric furnace of 5 tons capacity to yield high grade refined tin. Three months
operation of the smelter is sufficient to handle the year's accumulation of tin concentrate,

Tin is used chiefly in the manufacture of tin plate, mainly for use in making tin cans and
containers of all kinds, To comserve supplies, the use of tin in solders and in babbitt metal has been
restricted in recent years and there has been wide use of low-tin or virtually tin free solders, Smaller
quantities of tin are used in foil, terneplate, type metal, bronze and galvanizing.

The price of tin in New York was fixed at 52 cents a pound in August 1941, and this price was
changed in 1946; and the quotation at end of December, 1946 was 69 cents per pound,

Table 40 -- PRODUCTION OF NEW_TIN IN CANADA, DONESTIC CONSUMPTION, IIPORTS AND EXPORTS, 1937-1946

Production Donestic Stocks at
Year in consump- Exports Imports end of
Canada tion period

(Tons of 2,000 pounds)

e O A A i 2,503 s 2,939 Not

1938 esessrerrsrrocsanene se e 2’305 L) 2’637 avail"
B Aok s (e Jokn e afo s oo oo o aee 2,787 ove 2,913 able
B e oy s ' vhe iy 3,868 " 5,918 2,655
IR e erdaisiols o ererafers « sreis ¢ 32 6,436 cas 8,79 4,621

W20 S o AR O €19 3,57 cos 3,601 5,120
B . it -t s 390 2,865 A 1,311 3,920
L R 1) e roteelo.s o lajerete = 258 3,383 ves 1,34 2,622
6] R A S, (425 4,108 cee 3,597 2,565

o R S 437 4,152 e 3,514 2,430
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Table 41 - PRODUCTION OF NET TIN TN CAMNADA, 1041-1046

Year Pounds 8 Year Pounds %

HGAIN(c) 1 3l .. (YA /77 33,667 IO R e 516,626 299,643
102 o BUEEE e 1,237,863 643,689 IWEVAGES SEEREs e 849,983 492,990
I e e e o 776,937 450,623 BTG S G e 874,186 507,028

(x) First commercial production.

Table 42 - CONSUMPTION OF TIN (Ingots or Bars) IN CANADA, BY PRINCIPAL INDUSTRIES, 1942-1946

1942 1943 1944, 1945 1946

(Tons of 2,000 pounds)
In white metal foundries (solder, babbitt, etec.) 1,530 1,264 1,200 1,320 1,820
In steel plants (chiefly for tinplate).......... 1,428 1,148 Qi 7/ 2,010 2,518
In brass and bronze foundrie€s ,..eueeerececceases 247 200 206 532 208
In other industries c...eeevevevacorsnsroocesrons 366 253 260 246 105
{BEIA: ACCOUNTED ECR . ...ivweootobliiisla. 5o, 5L 2,865 3,383 4,108 4,152

T T AN TaU L
(Text from the Annual Review by the Bureau of lMines, Ottawa)

Titanium-bearing ores found in Canada are of two classes, Ilmenite, containing 30 to 40 per
cent TiOp occurs in three localities in Quebec. In the St, Urbain district on the St. Lawrence, 60 miles
below Quebec City, a part of the ore contains free Ti0p as rutile mixed with the ilmenite, and its
content of TiC, reaches 50 per cent and more. The other two deposits are at Ivry, 65 miles north of
Montreal, and Allard Lake, 12 miles north of Havre St. Pierre on the gulf of St. Lawrence.

Titaniferous magnetite, the second class of titanium-bearing ore, is composed of the two
minerals, ilmenite and nmagnetite, mixed intimately in varying proportions, with a content of 5 per eent
or more TiO,. This ore is more abundant and occurs more widely in Canada than does ilmenite, It is not
used in this country at present as a source of titanium. Large deposits occur at liine Centre in North-
western Ontarios in the southern part of Hastings county north of Belleville, Ontario; at Desgrosbois 65
miles north of liontreal; and on the Saguenay River near Arvida, Quebec,

Deposits of magnetic beach sands containing titanium occur at a number of places on the north
shore of the Gulf of St. Lawrence. An interesting bed of such sand that has been consolidated into solid
ore occurs at Burmis, Alberta, just east of the Crowsnest Pass,

Small shipments of ilmenite were made formerly from the Ivry deposit, but during recent years
the only production has been from the St. Urbaim deposits, The largest potential source of ilmenite is
the recently discovered Allard Lake ilmenite deposits from which only experimental shipments have been
made, These deposits are very large, though their full extent is not yet kmown. The ore as exposed in
hills and ridges contains several million tons above ground level., It averages about 35 per cent TiOz,
37 per cent iron, and 3 per cent silica. Its convenient location near ocean port will pernit large-scale
development when there are sufficient market outlets,

The two principal uses for ilmenite are as an alloying agent in steels, and as a pigment, At
Niagara Falls, N.Y., ferro-titanium and ferro-carbon-titanium alloys are made from it for use in improving
the quality of steel. By far the larger part of the ilmenite consumed in the world, however, is used to
made the pigment, titanium white. Ilew uses for this pigment are being found constantly and the demand
continues to increase rapidly. There were reports during the year of a Canadian plant to make titanium
white, but no definite action was taken,

To t.e present the substantial amounts of titanium white used in Canada have been imported from
the United States. A part of the ore for the United States plants is produced in the southern states.
MNormally much of the ore for these plants was Tranvancore sand from India, which is particularly well
suited to the process at present in use. iThen this became unobtainable during the war the lMcIntyre
titaniferous magnetite deposit in liew York state was opened and operated on a large scale, but this
property has been closed,

Prices f.o.b. Atlantic ports were: Ilmenite, 60% TiOp - January $28-330; 57-60% TiOz - June
$24-$26, November $22-32/. [utile, 94% TiO, - nominally £-10 cents per pound(probably averaged around &
cents).
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Table -~ PRODUCTION OF TITANIUM ORE Canada (x), 1937-1946

Year Short tons $ Yoar Short tons 8
L RS 45229 26,432 O e v aiee o e 10,031 50,906
1938 LR RN N NN NN 207 1,449 1943 LEN N NN RENERN ] 69’437 308,
BIA0. . o0isie sreorens 3,694 21,267 1944 cecrvcenee 33,973 165,195
MAD . o eieeedaas 4,535 24,510 B oY, G5 RN T 14,147 67,575
1%1 esecesvase 12’6ﬂ 49’110 1946 eseesrsncse 1,406 7’735

{x) 411 from Quebec,

Table 44 - IMPCRTS INTO CANADA OF "ANTIMONY OXIDE, TITANIUM OXIDE AND YHITE PIGMENTS CONTAINING NOT LESS

THAN 14 PER CENT BY WEIGHT OF TITANIUM"

From the Fron the
Year United Kingdom United States Sotal. dpperds
1b, 1b, 1b, $
BT . o clalaieiels s 2,220,330 262,660 3,410,121 264,085 5,630,451 4,710,481
HOBR 1o oaieieele . 1,599,659 199,814 4,110,672 312,384 526,745 512,219
R . ..o oreieely 1,689,329 227,805 7,302,923 574,193 9,003,693 803,198
MG ., o o esie e 477,912 65,747 8,292,103 717,210 8,700,015 782,957
1L O 418,962 64,302 12,801,017 1,257,065 13,219,979 1,321,367
A2 e i e 115,360 27,697 1/, 527,348 1,395,345 14,642,708 1,423,042
LT SR S 33,700 8,094 16,855,800 1,525,368 16,889,500 1,533,462
194 ceosvancne oo ces 20,174,795 1,871,434 20,174,795 1,871,434
1LG1 T I R o 79,440 16,752 21,279,636 2,029,137 21,359,076 2,045,889
HEAG) aoevinn et 76,800 11,678 23,854,188 2,182,007 23,930,988 2,193,685
Table 45 = CONSUMPTION OF TITANIUM OXIDE IN CANADA, BY INDUSTRIES, 1945 and 1946
ik SV w5 1 g G
Industry Cost at Cost at
Pounds works Pounds s
: v
Paints -
Extended titanium dioxide pigments. 12,120,296 901,144 12,884,744 912, 340
B E T il ot G AP 6,306,213 1,192,404 6,832,585 1,160,696
Polishes and AreSSings .eeeeeeeecesreses 242,834 33,185 280,450 36,858
Pulp and paper ...... D00 60 ST oS 770, 000 11,028 728,000 120,842
TCTAL ACCOUNTED FOR ..i.oeees.. 19,439,343 2,267,761 20,725,779 2,230,736
Table 46 - CONSUMPTION OF FERROTITANIUNM IN MANUFACTURE OF STEEL IN CAMADA, 1939-1946
Year Tons & Year Tons $
1939 .evvevnaen 118 23,498 MRS ol rerae e e 614 118,416
1L O] S 118 24,233 1944 eveeessens 786 149, 527
194 . rvvoesone 181 52,128 e o el o ol kele 656 123,975
1942 vevvesnees 439 66,555 GG b BTS o aREE 6 73,485
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TUNGSTEN

(Text from the Annual Review by the Bureau of liines, Ottawa)

Stimulated by a critical shortage during the war up to the fall of 1943, Canada produced
tungsten concentrates from a number of deposits throughout the Dominion, but production ceased in
November, 1943, owing to excess of supplies, Stocks on hand at mines have all been shipped. Late in
1946 the Emerald mine near Salmo in southern British Columbia was taken over by Canadian Explorations
Limited, end production of corcentrate in the 300-ton mill was expected to start late in the spring of
1947. Canada's requirements can be adequately supplied by this mine.

Wolframite, (Fe,Mn)UOA, is the principal ore of tungsten, the next in importance being
scheelite (CaNQ,), a calcium tungstate. The former is a dark brown to black, heavy mineral, which
coutains 76.4 per cent WO (tunzstic oxide) when pure, and 1s not common in Canada. Scheelite, the chief
Canadian ore of tungsten, is a heavy, fairly soft, usually buff, but sometimes white mineral with a dull
lustre, which contains 80,6 per cent W03 when pure. It is commonly associated with quartz and frequently
occurs in gold-bearing wveins and in cer%ain contact metamorphic deposits, It can be detected readily in
the dark by its brilliant, pale bluish-white fluorescence under ultra-violet lisht and purple filter,

4s an alloying metal in steel, tungsten (usually as ferrotungsten, but sometimes as calcium
tungstate or scheclite concentrate) is used essentially to impart hardness and touzhness, which are
maintained even when the steel is heated to a high temperature. Almost 80 per cent of the consumption of
tungsten in the United States is used for the production of high~-speed steels for cutting tools, in which
the tungsten content is 15 to 20 per cent. Alloy steels containing tungsten have been used extensively
in making armour plate, armour piercing projectiles, and other military equipment. The use of tungsten
in hard facing compounds is increasing., Fused powdered tungsten is used for the diamond set bits for
rock drilling, I[linor anmounts of tungsten are used in steels for dies, valves, and valve seats for
internal combustion sengines, and for permanent magnets, Stellite, the best known non-ferrous alloy,
contains 10 to 15 per cent tungsten with higher percentages of chromium and cobalt. Tungsten carbide is
widely used as an extra hard cutting tool. Pure tungsten is used in lamp filaments, in radio tubes,
contact noints, ete, In the United States there has been an increase in the consumption of tungsten as
metal powder, in chemicals, and in high poreosity alloys in gas turbines and other hizh temperature uses,

Until production ceased late in‘1943, all sales of Canadian concentrate were made through the
Metals Controller, Ottawa, at a price of 326.50 a short unit (20 pounds) of 703 for scheelite concentrate
containing 70 per cent WO; (within specifications), delivered at elland, Ontario, Sinee then prices have
fluctuated domnward, but for the past year there have becn no Canadian-made concentrates for sale.
Foreign ores entering United States in 1946 were 321 to $25 per short ton unit (20 pounds) of contained
W03, duty paid. Domestic ore was $25 in car lots delivered to plants, Ferrotungsten of 75 to 20 per cent
tunzsten was $1.90 per pound of contained tungsten,

Table 47 - PRODUCTION (Cormercial Shipments) OF CRUDE TUNGSTEN CONCENTRATES I CAVADA, 1939-1946

Average

Year Pounds $ per cent W03
L M o o Mo O O SR e ey 8,825 4y 917 (a)
B N S e oles et o.ois ooo o oo Slale oo sine 12,002 7,303 70-75
USHL T o B S o B P RSP G pS PR PR 82,846(b) 38,72 Galsil
B e ero = 2%ote o cord a1 Sleicis 5.3 ,0 = o oIo15,0 520,981 406,275 61.8
L o EeedeeeTees SYRUR 1,508,621 1,083,538 54,2
LELA L 800 el P P T e 886,745 245,780 31.9
B T ET- 12" oo = < 1ooe s < a0 & 5 cioibiaes 0 1,153 1,045 68.7
1946 IR B BRI N B B Y B B BB A U B I * e asa LR 2
(a) Not recorded.
(b) Includes export of considerable low-grade material to United States.
Table 48 - CONSUMPTION OF FERROTUNGSTENW IN STEEL FURNACES IN CANADA, 1938-1946

Cost at Cost at
Year Short Tons whihis Year Short Tons S,

$

GHEANIN. o 2 etels o2 34 69,806 A3 € n o onognag 550 1,721,967
W2 500 0000060 106 173,250 WE/ 7, HlooaeB0060 86 287,116
J12). (0} et s 376 829,859 B e seTe <[eie=ToloTe 138 490500
HOMNN. oo S, 482 1,003,314 )86 3800 0 B0 260 402,174

1% 2 L bodaBoode 203 524,007
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VANADIUN

Some of the mametites of the Rainy River district in Ontario are knowm to contain relatively

swatl quantities of vanadium and some research has been conducted as to its economic recovery.

no production of either the netal or its ores in Canada at the present time.

There is

The prineipal occurrences of vanadium are in Arizona, Colorado and Utah in the United States;
NMinasragra in Peru; Broken Hill in Northern Rhodesia; and Grootfontein district in South West Africa.

Tae netal is employed chiefly in the manufacture of alloy steels and irons.

It is also used in

%“a2 forn of ammonia meta-vanadate as a catalyst in the manufacture of sulphuric acid and in the non-ferrous,

glass, cevamic and color industries.

The United States Bureau of liines reports that vanadium has been and is now being obtained by
st epuniries from other than vanadium ores, including petroleum, bauxite, phosphate rock and titaniferous
Bagnetites; the ever-increasing demand for vanadium directs attention to all possible wvanadium sources,

a5 well au to efforts to extend known deposits.
W sarroiite in sandstones, disseminated or in spots, bunches, lenses and seams.

In the United States the vrincipal ores are roscoelite

Data relating to possible imports of vanadium ores or vanadiun compounds or alloys are not
In 1944 there were 257 tons of ferrovanadium valued at
%136,0b0l ¢onswied in Canada in the manufacture of steel,

shown sesiarately in Canadian trade reports.

Aw e

Vanadium ore was quoted December, 1946; 27 cents per pound contained V205, f.o0.b. shipping
#oint, by "E & M J Metal an? Winaral Markets", New York.

PIﬂ;CTOﬁY OF FIRMS IN THE SISCELLANECUS LIBTAL
(x) Active but not producing.

LINING TNDUSTRY IN CANADA

fiame of Firm and Product

Head Office Address

Location of lMine
or plant

Aluminum -
Alumimma Company of Canada Timitad

ﬂ'_l t:i..mrzg -
Copsel!duicd dining & Smelting
wompany of Canada Ltd.

E It -
Peloro Smelting & Refining Co. Lid. (x)
Consolidated Mining & Smelting Company
of Canada Ltd.,
Yiolybdenite Corp. of Canada Ltd.

Cadmium -
Consolidated liining & Smelting
Company of Canada Ltd,
iudson 3Bay mining & Smelting Co. Ltd.
fiestern Exploration

Chromite -

Chrome Association
Chromite Ltd, (x)
Pare, Orel

1700 Sun Tifa Bldg., Montreal, Que.

215 St. James St. ,lontreal, Que.

@ 401, 100 Adelaide St. W.,
ioronto, Ont.

900 Victoria Bldg,, Ottawa, Ont.

215 St, James St,, llontreal, Que,
59 St.James St, W,, Montreal, Que.

215 St.James St,, liontreal, Que.
500 Royal Bank Bldg., Winnipeg, HMan.
Silverton, B. C.

342 Notre Dame St., Black Lake, Que.
404 Notre Dame St.V,, ilontreal, Que.
Black Lzlw, Qua.

Arvida, Que,
Skawinigan Falls, Que.
L« Tugue, Que,.

isle Maligne, Que.
Beavharnois, Que, 2

Tpad lrBL Gh

Renfrew County, Ont,

Deloro, Ont.

ERRai I, N ERECHS
La Corne Tp., Que.

Trail, B. C.
Flin Flon, Man.
Kaslo, B. C,

Black Lake, Que.
Cleveland Twp., Que.
Cakaraine Bwp., Q.
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DIRECTORY OF FIRLS IN THE MISCELLANEQOUS IETAL [TINING INDUSTRY IN CANA.DA!lzéé. (Concluded)

(x) Active but not producing.

Name of Firm and Product

Head Office Address

Location of Mine
or plant

Iron Ore -
Hollinger North Shore Exploration
Co. Ltd. (x)
Labrador Mining & Exploration Co,Ltd. (x)
Algoma Ore Properties Litd.
Michipicoten Iron Mines Litd,
Rebair Gold Mimes Lid. (x)
Steep Rock Iron Mines Ltd,
Tomahawk Iron Mines Ltd. (x)
Rawn Iron Mines Ltd. (x)
Kazabazua Hematite Ltd. (x)
Norancon Exploration (Que.) Ltd. (x)
Andowan Mines Ltd, (x)
Lowphos Ore, Ltd. (x)
Westland Mining Co, Ltd. (x)
L%}
Indium -
Consolidated Mining & Smelting
Company of Canada Ltd. (x)

Lithium Ore - »
Hudson Bay Mining & Smelting Co,Ltd. (x)
Lithim Corporation of Canada Ltd. (x)

Nepheline Products Ltd. (x)
Sherritt Gordon Mines Ltd, (x)

Magnesium -
Consolidated Mining & Smelting
Company of Canada Ltd. (x)

Dominion Magnesium Ltd.

Hercury -
Bralorne Mines Ltd. (x)
Consolidated Mining & Smelting
@® Company of Canada Ltd. (x)

Molybdenite -
Molybdenite Corp. of Canada Ltd.
Quyon Molybdenite Co. Ltd. (x)

Selenium-Tellurium -
International Nickel Co. of Canada Lid,
Canadian Copper Refiners Lid.

Thallium -
Hudson Bay Mining & Smelting Co.Ltd. (x)

4Tin -
Consolidated Mining & Smelting Company
of Canada Ltd.
Mountain Crest Mines Ltd. (x)

Titanium Ore -

Baie St.Paul Titanic Iron Ore Co,
Coulombe, J.

Loughborough Mining Co, Ltd.
O'Brien & Fowler Ltd,

Tungsten Concentrates -
Hollinger Cons. Gold Mines Ltd. (x)

Wartime Metals Corp.
(Emerald Tungsten Project) (x)

721 Royal Bank Bldg., Montreal, Que.
721 Royal Bank Bldg., Montreal, Que.
Cornwall Bldg., Sault Ste.larie, Ont.
25 King St. W., Toronto, Ont.

9 Adelaide St. E,, Toronto, Ont.

25 King St, W., Toronto, Ont.

Suite 405, 67 Yonge St,, Toronto, Ont.
Atikokan, Ont.

7.9 Yonge St,, Toronto, Ont.

¢/o Noranda Mines Ltd., Noranda, Que,
Kashabowie, Ont.

1809 Royal Bank Bldg., Toronto, Ont.
24 Xing St. W., Toronto, Ont.

215 St.James St,, Montreal, Que.
500 Royal Bank Bldg., Winnipeg, Man.
403 Avenue Bldg., Winnipeg, Man.

320 Bay St., Toronto, Ont,
25 King St. W., Toronto, Ont.

215 St.James St., Montreal, Que.
Room 1107, 67 Yonge St., Toronto Ont,
555 Burrard St,, Vancouver, B.C.
215 St.James St., Montreal, Que.

59 sSt.James St, W,, Montreal, Que.
Quycn, Que.

Copper Cliff, Ont,
1600 Royal Bank Bldg,, Toronto Ont.

500 Royal Bank Bldg,, Winnipeg Man,

215 St, James St,, Montreal, Qus.
1445 MacKay St., liontreal, Qus.

Baie 3t, Paul, Que,

71 Ave., Royal Monument, Quebec, Qus.
Sydenham, Ont,

Buckingham, Que.

Timmins, Ont,
637 Craig St.W., Montreal, Que,

N, E. Quebec, Qus.
Labrador, Que.

Algoma district, Ont,
Algoma district, Ont.
Atikokan, Ont,

Rainy River dist.,Ont.
Hastings Co., Ont.
Steep Rock Lake, Ont.
Kasabazua, Que.

New Quebec, Que.
Matawin, Ont,

Hutton Twp., Ont,
Algoma, Ont,

Trail, B.C.

Cat Lake, Man,

Bernic and Cat Lakes,
Man.

La Corne, Que.

Crowduck Bay, Man,

East Braintree, Man.

Trail, B, C.

Haley, Ont.

Omineca District, B.C.
Pinchi Lake, B.C.

La Corne, Que,
Quyon, Qus.

Copper Cliff, Ont.
Montreal East, Que.

Flin Flon, Man.

Trail, B. C,
Charlevoix, Qus.

St,
St.
St.
St.

Urbain, Que,
Urbain, Que.
Urbain, Que.
Urbain, Que.

Timming, Ont.

Salmo, B, C.
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