4_‘ NN Publuhed by Authority of the Hon. James A. MacKl\Nf)N M.P.
~ AN Minister of Trade and Commerce
CANADA
ODEPARTMENT OF TRADE AND COMMERCE

DOMINION BUREAU OF STATISTICS

CENSUS OF INDUSTRY

MINING, METALLURGICAL & CHEMICAL BRANCH

——r e

Report

on

MISCELLANEOUS METALS IN CANADA, 1844

including
Aluminum Manganese
Antimony Mercury
Bismuth Pitchblende
Boron Selenium
Cadmium Tantalum-Columbium
Calcium Tellurium
Cerium Tin
Chromium Titanium (ilmenite)
Iron Tungsten
Indium ‘anadium
Lithium Zirconium
Magnesium

|
| Berylium Molybdenum
Price 50 cents



424 Mt & S el el 24 T wiluniaed sd fi'\.‘-::;'H

by g milid

- oy .
P A T S L

At wee EUISwWET
gt n R oF U RSN 7 AN GERT O

e A v a1 Yo

Feged

Fe

N LOBERY SO SUAT AN RUCER AL I

iw
1

2 e :
ol et . VR T T :
|

-




32-22-2-46

Dominion Statistician: “Herbert Marshall, B.A., F.5.9.
Chief - Mining, Metallurgical and Chemical Branch: W. H. Loses, B.Sc.
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MISCELLANEQOUS METALS, 1944

The mining of certain metal-bearing ores, other than those commonly classified as gold, silver,
copper, nizkel, cobalt, lead and zinc, have been grouped, for statistical purposes, as a single ipdustry
by the Dominion Bureau of Statistics. Their production in some instances is confined to a 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 fipally-revised statistice relating to the
Canadian production of these ores or metals, are notes and statistical data pertaining to various rare or
semi-rare metals or metalliferous ores produced in other countries, Metals and metal-bearing ores produced
in Capada during 1944 and classified as miscellamecus include antimony, bismuth, cadmium, chromite, iron
ore, magnesium, mangansee ore, mercury, molybdenite, pitchblends, selenium, tellurium, titanium ore, tin
and tungsten concentrates, In addition to particulare relating to these metals or minerals, the bulletin
contajins notes of a summary nature on aluminum, beryllium, lithium, vanadium and a few of the rarer metals.

It 18 to be noted that the majority of the metals listed above as Canadian products and includ-
ing bismuth, cadmium, salenium and tellurium, represent by-products recovered in the refining of lead, zinc
or copper and, for this reasom, such statistics ag relate to their production in Canada are included with
those of either the silver-lead-zinc mining induetry, the copper-gold-silver mining industry, or the non-
ferrous smelting and refining industry.

The mining of certain ores, classified as strategic during the war years, and including molyb-
denite, tungsten minerals, etc., was curtailed or terminated in 1944. The production of these ores,
described in some instances as "projects” was conducted principally by or under the supervision of the
Wartime Metals Corporation, a Canadian Government organization.

The number of firms reported as active in the miscellaneocus metals mining industries during 1944
totalled 27; $2,809,013 were distributed in salaries and wages to 1,385 employees and the cost of fuels,
process supplies, freight, treatment, etc., aggregated $2,074,107. The grosse value of production totalled
$5,360,993 and the corresponding net value of sams was 6stimated at $3,286,886,

Table 1 - PRINCIPAL STATISTICS(x) OF THE MISCELLANEOUS METAL MINING INDUSTRY IN CANADA, 1943 and 1944

A EE] 1944

Number Of fITRB ..ocecvec-vscsecccsssncsenes 54 27
Number of plants ....coevesceasancessccrsase 59 27
Capital employed (@) c.cevcsvocecccecasnanss $ 15,603,307 (b)
Number of employees - On BAlATY sccesenconsas 277 237
On WAGESB ..oovcecronss 1,687 1,148

. o ity 1,964 1,383

Salaries and weges - Salaries .........ce... $ 600,684 485,101
WAROB .oevcvvsnsasnsns $ 3,694,469 2,323,612

Total sevevvscesne $ 4,295,153 2,809,013

Value of [roduction (gTo88) .cececesveacccnse 3 9,062,368 5,360,993
Cost of fuel and 6l8CtTICLtY ceeevvarsccoans 3 1,059,552 951,929
Process Bupplies UBed ....cccecevecssencance $ 1,215,049 657,430
SHO1tOT ChATEeS .......oe00vacscnescescvsose $ 2,759 58,937
Frolght .ccecovcvenstsocsecssactccstsnnsasncnae $ 263,513 389,554
Value of production (N8t} cecicescecenccacae $ 6,521,495 3,286,886

{x)] Does not include data relating to smelters and refineries or to mining in the Northwest Territories.
(a) Exclusive of ore reserves.
(b) Data not recorded in 1944
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Table 2 - AVERAGE NUMBER OF WAGE-EARNERS EMPLOYED, BY MONTHS, 1943 and 1944

MR IONNAY. 4

Month 1942 1943 Surface Under- Mill

Total Total Male Fomale ground Male omnle
BEERANTTE CcdesdloP « o fsaisted o o 783 1,645 763 66 454 167 ]}
EOBIBUATY. olems'c oo s0sss0 s 826 1,583 829 60 428 173 1
MR o o5 eeeeennennosen 858 1,616 768 57 416 167 3
(77011 T P, 906 1,527 766 48 362 174 12
T o O O T S . 911 1,610 94 L1 256 144 15
BIGHEIE L ofeiticois s 06esesea 1,024 1,773 757 34 a31 126 18
AT oD 0n0 TR T 1,152 1,849 731 33 210 126 18
AOEOBE, « oo nmceisemoncassns 1,282 1,900 643 33 179 101 20
September .......ccoe0e- 1,344 1,728 612 34 164, 92 16
(O ol 3 T S 1,463 1,668 593 30 163 86 i8
Novemb®r .....cvecsuceve 1,602 1,694 575 26 168 91 17
DOCOmMDOr ...ovvenvvscene 1,678 1,504 525 27 173 80 o

Table 3 - NUMBER OF WAGE-EARNERS WHO WORKED THE NUMBER OF HOURS SPECIFIED, DURING ONE WEEXK IN MONTH OF
HIGHEST EMPLOYMENT (Including overtime) 1944

65 ~ Total wages
30 31-43 44 45-47 4B 49-50 51-54 55  56-64 hours Grand  paid in
hours hours hours hours hours hours hours hours hours and total that week
or less over (x)
Male .... 43 104 9 15 620 20 136 12 667 Q0 1,716 77,114
Female .. 2 3 2 49 2 27 85 2,064

(x] Including the actual money wages paid, any bonus, the value of room end board, where provided, deduc-
tiona from employees for income tax and for asocial services, such as sickness, accident, insurance,
pensions, etc.,, as well as any other allowances forming part of the employees' wages.

Table 4 - FUEL AND ELECTRICITY USED DURING 1944

Kind Quantity Cost at Plant
]

Bituminous coal (&) From Canadien mines ............... short ton
(] Simyeeirr ol e S S s R I S, short ton 2,611 30,070
Anthracite coal (a) From United States .......ceeceeves short ton 34 661
(b) Other D N I I A I N A N P R cos X vae
Lignite coBl c..cvevevvcencncivecocssnsanaoans 5600080000 short ton 70 1,400
Coke (for fuel ONlY) ..cceveescveancononsuonnsnnsasnnans short ton 24,159 96,512
Gasoline (including gasoline used in cars and trucks) . Imp. gal. 152,840 57,710
Kerosene or ¢08l 01 ...ccveevecrannrasscosvansoascanse Imp. gal. 10,420 2,142
Fuel 011 and 410861 0fl secuvesconsoceccoasansononcanes Imp. gal. 1,064,689 191,596
#ood {cords of 128 cubic feet of piled wood) ..ececeses cord 10,289 113,967

Electricity purchased for power and lighting (including

BOTViCO CHAIEE) .ovoivuveasonssanossaccasavancsnnsnness K.W.H, 741,712,764 457,871
BOPATESIN T S o e rorere) Fiferrororetefors 900 oo 951,929
Electricity generated (a) For own UB6 .......ececeveee K.W.H. 2,311,490 P

(b) FOr 8816 ....veeevvoccansaas 500 e o e




Table 5 - POWER EQUIPMENT, 1944

Ordinarily in Use In Reserve or 1d1s
Desoription Number Total Number Total
of units horse power of unite horse power
Stoam ongInes ...ccccevecrscasocrsccocnsaccnsasen oe .o 1 125
Steam turbined .....ccceecetencavrconsscscecaccres .o os .o .e
Di'.’l ’nsln’. 2 F 00T 20000202 ENLRPCIPOSENEISNOIIPTOELS 12 2.1.68 6 1.”5
Gasoline, gas and oil engines, other than Diesel
ensin'. 0508050000000 00000a800000000s000c00asants 17 763 o 3 us
Hydraulio turbines or water wheels .....ccccccene ve .o .o oo
Electric motors -
(a) Operated by purchased pOWer .....ccceooesose 49 18,0 8 1,829
To“l IR RN NN NN NN NN 523 ' 3.‘61
(b) Operated by power generated by the estab-
lishments 00008009 008080080000 0000008 CRSTS 51. 1,71} 5 335
Stationary DOLIOTS ...c.ccccrcenvocsoooenoreancos 9 890 3 20
MOLOT ZONOTrator 8BS . ....cocevscerercocrososscns 7 349 2 175

ALUMINUM - The reduction of aluminum ores and the production of primary aluminum metal in Canada
is confinsd to the province of Quebec. In this province the Aluminum Company of Canada Limited operates
an ore troatment plant at Arvida and reduction works at Arvida, Shawinigan Falle, La Tuque, Isle Maligne
and Beauharnois, Thess were all in continuous production throughout 1944. Secondary fabricating plants
are also operated by the company at Shawinigan Falls in Quebec and at Toronto amd Kingston in Ontario. Ro
aluainum ores are mined in the Dominion and Canadian production of aluminum represents the recovery of the
metal from foreign ores. During recent years imports of bauxite (aluminum ore) into Canada have come
largely from British and Dutch Guiana with lesser quantities from the United States. At Arvida, Quebeo,
the baurite is treated by a standard chemical process to remove impurities prior to its reduction to the
metal. Cryolite, neceesary in the production of alumipum, is largely imported from Greenland; synthetic
eryolite is also used in making aluminum. A very large amount of electrical energy is utilized in the
production of new aluminum metal from bauxite concentrates and the sxtensive expansion in the development
of hydro power resources recently completed in the Saguenay district of Quebec has provided the aluminum
industry with a greatly increased supply of electrical power.

The principal bauxite producing countries are France, Hungary, United States, Yugoslavia, Italy,
British Guiana, Dutch Guiana and Russia. Complete data relating to aluminum and bauxite productiom by
oountries have not been available since 1938. Canadian production of new aluminum during 1944 totalled
924,130,162 pounds compared with 991,499,296 pounds in 1943 and 93,812,965 pounds in 1937. The output dur-
ing 1943 was the largeet ever attained by the Canadian aluminum industry.

Aluminum prices, New York, Jenuary, 1945, were: per pound delivered, commercisl and mill ingot,
99 per cent, 15 cents; in pigs, 14 cents. The London home market, ingot £110 per long ton (nomimal),

Data relating to employment, etc., in the Canadian aluminum industry are included with those of

the Canadian non-ferrous smelting and refining industry, and are therefore not included with corresponding
statistics shown in this report.

Table 6 - PRODUCTIGN OF PRIMARY ALUMINUM IN CANADA, 1935-1944

Year Pounds Year Pounde
&R o ot 000 ORISR o 46,342,747 V) o a0 B B o C oo O 218,288,56%
NGB« +reyeremmrsrsrerata s s o7 s o o s u o o 59,280,250 O A (=) YN =Tl o o ore) < (& (oo nYoyekBkarcye 427,746,554
B G 8000000 00 I8N it 93,812,965 20 5 50 a0 AHa 0 C a0 6o o 681,192,951
ORI BINET: o (goB¥eiaiotelatolale o slele e sisinio 142,407,743 N3 500 0ndo 8 ot 60000 - o 991,499,296

1939 cocevoccenensacssennnae 165,680,869 LGLLS ai@reiss o 51 sisla ss ox slernisinials) IAG2ARASOMNIGD
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Table 7 - IMPORTS OF ALUMINUM AND BAUXITE INTO CANADA, 1943 and 1944

Item TuaC TG e

. Cwt, Value Cwt, Value

k) 3

sl e 6 o0 0 B A0 00 L0 6 BB Ak craRooE 00 GO0 1,780 31,795 2,442 38,530
BAUXILO Or@ ..vvvecraccosnroeccsnsancsssss 60,211,389 21,242,907 26,560,509 9,984,818
BIEVOIIE® o oo aeaosocsosasasssosassessiedad 448,521 1,893,762 50,373 248,562
Aluminum pigs, ingots and blocKs cceeeevss 23 650 1,324 27,085
Aluminum scrap ..... O S = S cdb oo 1,548 17,013 4,564 33,034
Alumipum angles, channels and beams ...... 7,481 355,880 3,372 180,226
Aluminum bars, rods and Wire .....e.coesee 22,270 533,720 35,424 853,672
Aluminum leaf ...ceccevercrcvae 5600d0a0 oG con 3,054 Sers 47,845
Aluminum pipes and tubes ...... 0obonoa 5o o 1,429 129,718 594, 70,323
Aluminum plates, sheets and Strips ....... 12,578 438,034 27,007 945,287
Aluminum pOwder ......eu. cessasatesarsroce 38.5 2,083 28 2,435
Aluminum wire and cable .....coccveeses B b 7 285 b oite
Aluminum household hollOW WBT® ...ecceance 008 25580 chale 11,635
Aluminum BanUfactures N.O.Pe seevecscscane d 36 489,593 e 420,261

Cwt. = 100 pounde.

Table 8 - EXPORTS OF ALUMINUM FROM CANADA, 1943 and 1944

Ite Ay W91 S N QLA
o Cwt. Valus Cwt. Value
$ 3

AlUMIDUM BOTAD cvccevsovcacacscacssansasns 2,005 18,305 36,040 214,572
Aluminum in bars, ingots, blocks, etc. (b} 7,507,670 124,460,894 8 % o1
Alumipum wire and cAble .e.ececececocoronas s 2,082 o 59,498
Aluminum mANULACtUreB, D.eOuPe sessscsassss ool 4,780,904 Bo o 9,441,522
Alumipum in bars, blocks, ingots and

blooms (a) tressssosnen tevscesssvecsssens sse “oe 5)9016)532 93.‘93.588
Aluminum in rods, sheets and circles (a) . A GERY 62,485 2,310,424
Aluminum kitchen utensils and hollow ware qoo S oo 50 0 799
{a) From January, 1944 {b) To December 31, 1943 Cwt. = 100 pounds.

Table 9 - WORLD PRODUCTION OF ALUMINUM 1938, 1941 and 1944 (American Bureau of Metal Statistics)

Country 1938 19 4 1(b) 19 4 4
Metric tomns Metric tons Tons 2000 10,
{(Available data)
United StateB ....ccocescssassrossnnse 130,129 280,383 776,400
Eanadal Sl SaN il « Foiole Tataln alaie s s Sialsls 66,000 193,000 462,065
Total AMBLiCA cciesoarssosssacacsssaoes 196,129 573,383 1,238,465
ETAGTRIAT TR = a/a - »/eia’ b oLalole eisls sle's aiasia e ae (c) (e) e b
R AT o 0np AB000Ra008 000000000040 000 45,300 60,000
Germany (&) ceeeeecevensae 5O 0 00 AT0d 165,600 300,000 s o8
Great Britain (a) ....... oo F00 00 Gdg o 22,500 23,400 61,700 (e}
HUDGAYY +s4ccecocrceratonsssovscccassnce 1,500 5,000 o8
T AT o A R T LT, s R 25,768 50,000
NOIrwaY ..c.cse. I BT T B0 000 o0 85 0a050 29,035 35,000 e 18
RUSBHAI S8 5o /o o oloiafe cinkol e SBleiaielajaRajore oloiels 48,000 60,000 Syere
SPAID cvvvercriracsccscscctarassanannn ] 800 1,120 cd o
Sweden ...... R AR LAY A oS00 qob 1,892 2,500 ano
Switzerland (B) .eececccscrscocosnanns 26,500 29,000 Gyeld
YugOBlAVIA .ceconcosvsscccoavennsanens 1,200 3,000 —a
Tot@l EUFOPO .cuicscenccosasnasccocssae 368,095 569,020 SHake
STRREETE ()] et » o.0 o o/« = oisin[ojsio eluinlelsisiois ¢ a1s o0 17,000 90,000 50
TOTAL WORLD «+.vvoeccasvses 581,224 1,132,403
{a] Metallgesellchaft. 5] Eatimated, except for U.S5.A., canada, Great Britain and Spaln,

(¢) Austrian production included with Germany
(d) Probably includes Manchuria and Formosa, and anyway is quite conjectural.
(e) 1943 data.
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ANTIMONY - Production of antimony metal in Canada during 1944 totalled 1,937,933 pounds valued
at $281,000 compared with 1,114,166 pounds worth $189,408 in 1943. Productiom in both years represents
antimony electrolytically refined by the Consolidated Mining and Smelting Company of Canada Limited at
Trail, British Columbia; the metal is recovered at Trail as a by-product from the flue dust of the
company's silver refinery. It was reported tuat the antimony plant at Trail was closed down in September,
1944, largely as a labour economy measure.

Antimony ore in the form of stibmite occurs in various parts of Canada and for a number of years
prior to 1917 small amounts of refined antimony and of antimony ore were produced intermittently in the
Maritims Frovinces. Small shipments of antimomy ore have also been made during recent years from the Fort
St. Jamee district of northerm British Columbia, Nova Scotia, and from the Yukon. 1In 1942 an antimony
deposit at Gates lake, in the Kenora district of Ontario, was investigated. No crude antimony ores were
commercially produced in Canada in either 1943 or 1944.

The world production of antimony in 1938 (1939-1942 figures not available), ss published by the
United States Bureau of Mines, amounted to about 38,000 tons. The production in 1937 was 42,100 tons,
the highest figure since the 1914-1918 war years. The decline in output from China has been more than
made up by the large increase in production in other countries. Wworld production at present is probably
in exeess of 50,000 tons a year.

Most of the production of antimony has come from China, although Bolivia and Mexico have been
importart produscers for years. In recent years, there has been a marked inorease in output from Bolivia,
Mexico, Yugoslavia, and Algeria and, to a lesser extent, from several other countries. In 1939 Bolivia
produced 29 per cent of the world output of antimony; Mexico, 23 per cent; China, only 20 per cent; and
Yugoslavia, 10 per cen.. Prior to the war, most of the refined antimony was produced in the United States,
Great Britain, France, and Belgium from ores of foreign origin.

Canada's requirements are now supplied mainly from the elsstrolytic plant at Trail, British
Columbia, according to the Bureau of Mines, Ottawa.

Antimony is an important war metal. It is used largely in alloys for storege-battery plates,
bearing and babbitt metals, and solder, and it is also used in the manufacture of rubber goods, paints,
and rixtures. The greatest single gain in use in 1944 was of antimony oxide in the flameproofing of
textiles, principally duck for military purposes. The use of antimony in the manufacture of chemiocals
increased considerably during the past two years. The principal compound is the oxide of antimony,
which ia employed extensively as a pigment in sanitary enamelware and in nitrocelluloss énamels. Demand
for antimony in the post-war years will possibly exceed that of the pre-war level partly because of the
large requirements for storage batteries and other metal products and partly because of the new applica-
tions developed during the war,

Prices in Canada for imported antimony metal of a purity of 99.6 per cent or higher (grade
R.M.M.) as set in August 1944 by the Wartime Prices and Trade Board (Order No. A-1315) were as follows:-

tit Montreal Toronto

lba. cents per lb. cents per 1b,
10,000 ANd OVOr ..ccevcoscsvccvsscsconnes 17.90 17.60
10,000 L1 2,000 esvssetestetersacssrerTRee 18-65 18035
2,000 = 1,000 coccreecencsacssrccaccscne 20.65 20.35
Less than 1,000 c.ccvveosvacacenccnncnss 21.15 20.85

Chinese grade with a purity of not less than 99.0 per cent:-

Quantity Montreal and Toronto
lbs. cents per }b.
10,000 QNd OVOL ..cecocsscocsesosrsonsasenscccas 18.00
10.000 - 2,0m 'EEEEEEERE RN R NI I I AN I I A 18-75
m . 1,000 R R R R N I BN N 20.75

Less than 1,000 .seveccevcccccecosccnscscorancas 21,25.
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The New York price of antimony metal (ordinary brand) in 1944 remained fixed at 15.84 cents
per pound throughout the year. The price for Chinese brand, duty paid, remained at 16.5 centa. The
prioce of antimony ore, ¢.i.f. New York in 1944 per unit of antimony contained was: for 50 to 55 per cent
Sb, $2.10 to $2.20; for 55 to 60 per cent Sb, $2.15 to $2.20; and for 60 to 65 per cent Sb, $2.20 to $2.30.

It was reportaed that all restriction on the use and distribution of antimony in Canade was
removed in August, 1945.

Table 10 - ANTIMONY PRODUCED IN CANADA, 1937-1944

— In Ores Exported  Metal Produced in Canada TOTAL
Pounds $ Pounds 3 ~ Pounds ¥

VT T R . 48,163 T7+39 48,163 7,394
1938 IERERENERENEREREER IR RE I 21.,560 2,200 LN e 2‘,%0 2,200
REERN 50T forore1+ Tord o0 are oo ¢ w0 ol wraie 25,405 3,139 1,200,180 148,330 1,225,585 151,469
BRI AE . leve's sivioos o eeeeasiane 44,700 3,800 2,549,792 392,668 2,594,492 396,468
T R N 15,292 2,141 3,169,785 443,770 3,185,077 445,911
1942 ...... 78 13 3,041,030 516,975 3,041,108 516,988
BREI S AE , rorerarete oioleloie v B RTetafb e A 1NZRIEE 189,408 1,114,166 189,408
RIS o< 5 31% s o o oTels s o BRYeE 1,937,933 281,000 1,937,933 281,000

Table 11 - ANTIMONY USED IN SPECIFIED CANADIAN INDUSTRIES, 1942 and 1943

19 42 LOWS3
thdnstry Pounds 3 Pounds ¥
WRite BOtAl BllOYS evvevenrecncnnsonconacas 1,818,370 264,838 1,814,414 269,718
Rleotrical apparatus amd Supplie® .......... 234,545 35,200 251,763 39,455

Table 12 - IMPORTS OF ANTIMONY AND SPECIFIED ANTIMONY-BEARING PRODUCTS INTO CANADA, 1943 and 1944
1 9 4

Pounds $ Founda ¥

Antimony or regulus of , not ground, pulverized or
Otherwise treated ......cecevseeeacssssonsscncacnss 240,700 38,755 1,558,198 237,334
Antimony oxide and titanfum oxide (X) ..eeveccvev... 16,889,500 1,533,462 20,174,795 1,871,434
Antimony salts - tartar emetic, ®tC. .....ccecceceee. 10,990 6,066 68,765 26,749
Type metal in blocks, bars, plates and sheets ...... 268 63 S S
Plates, cylinders (engravers) ....cccceecevesccscecs oo 144,952 ceo 137,635
Stereotypes for books (8q. inches8) .....c.c.ceccsens 1,756,520 131,684 2,494,489 183,211
Stersotypes for advertisements (8Q. inches) ........ 1,827,222 78,143 1,691,220 73,324
Printing plates fOor publicBtiONS ......cccsecsvcessece con 162,648 oo 208,155
Storage batteries and DATLS .....c.ceveeccosserseacs W 513,463 ool 356,068

{x) Including white pigments comtaining not less than 14 per cent by weight of titanium.

BERYLLIUM
(Bureau of Mines, Ottawa)

Beryl, & ailicate of aluminium and beéryllium, is the commonest beryllium mineral, and is the
cnly 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 ocourrence of beryl is restricted to
pegmatite dykes, in which it is usually found as disseminated orystals, sometimes of very large size.
Only rarely, however, is the beryl content of pegmatites sufficient to emable the deposits to be worked
for this mineral alone, and a large part of the comparatively small world production has been obtained as
8 by-product from the mining of feldapar, mica, or lithium minerals.
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Canada produces no beryl and very little beryl is used or required by domestic industries.
Most Of the world supply in recent yeaurs has come from Brazil, Argentins, India, the United States,
and South Africa.

The most noteworthy occurrences of beryl in Canada are in Ontario, south-eastern Manitoba,
and the Morthwest Territories.

In Onterio, intermittent work was done prior to 1941 on e beryl pegmetite in Lyndoch township,
Renfrew county. A few tons of clean cobbed crystels were obtained, and about 200 tons of milling grade
rock was stockpiled. Most of the work on the property was done by the presemt owners, Cenadian Beryllium
Mines and Alloys, Limited, 901 Royal Bank Building, Toronto, who, however, have reported no sales. A
detailed exsmipnastion of the main, easterly workings, made im 1943 by the Bureau of Minpes, Ottawa, and the
Metals Ccntroller's Office, indicasted an average content of 0.188 per cemt beryl in the totel rock
excavated, with a8 maximum for the richest quarry sections of 1.24 per cenmt. Grade of selected clean
beryl crystals was 10.41 per cent BeO.

1n Mapnitoba, &8 little work was done severel years ago on beryl showings in pegmetites opened
originelly for feldspar snd lithium miperals in the Winnipeg River and Oiseau (Bird) River arees, but
no shipments were reported.

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

In Quebec, scattered occurrences of beryl are known in Lacorne and Preissac towmships, Abitibi
county, often associasted with molybdenite. None of these, however, is believed to be of economic
importeance.

Berylliwn is used chiefly in the form of beryllium-copper elloys, the most importamt of which
contains about £ per cent beryllium. A beryllium-aluminum alloy containing 5 per cent beryllium is used
as a deoxidizer in meking aluminium-megnesium products. Straight beryllium metal bhas only limited
applications, notebly for the windows of X-ray tubes, where it is used for its transparency to the rays.

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

Ground beryl is used as & batch ingredient in sparkpluge and other ceramic speelelities, to
which it imparts high electrical and impact resistance and transverse strength. Some is also used in
cooking utensil epemels. Consumption for such uses in the United States is estimated at about 100 tons
a8 year.

Most of the present world production of beryl is msrketed 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 Pennsylvanie, Temple (Reading), Pennsylvenia; Brush Beryllium
Company, 3714 Chester Avenue, Cleveland, Ohio; and Clifton Products Incorporsted, Painesville, Ohio.

All of these companies considerably expended their production facilities in 1944, under Government subsidy.

Wer demands occasioned & shurp increase in the price of beryl during the 1940-1944 period.
Metals Reserve Company quotations rose progressively fram the pre-war figure of $30 to $35 per short ton,
f.0.b. mines, for ore with 10 to 12 per cent Be0 content, respectively, to $145 per ton for 10 per cent
grade, or $14.50 per unit of conteined BeO, in 1944. Completion of en adeguate United States Government
stockpile reserve, eand return of purchase to conswumers at the end of 1944, is expected to result in a
material lowering of the ebove price in 1945,
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In Juns, 1945, 1t was announced by the United States Wer Production Board that the supply of
beryllium exceeded essential requirements, and that the controls on the use of the metal hed been removed
through the revocation of order M-160. On June 4, 1945, it was apnounced that the United States War
Production Board, in amending General Imports order M-63, removed beryllium ore, metal, and salts from
import control.

BISMUTH - Production of bismuth in Capada during 1944 totalled 123,875 pounds valued at $154,844
compared with 407,597 pounds worth $562,484 in 1943. Production during recent years usually consisted of
the metal recovered from silver-lead ores smelted by the Consolidated Mining and Smelting Company of Capada
Limited at Trail, British Colwmbia, together with the bismuth content of s silver-lead-~bismuth bullion
produced in the treatment of silver-cobalt ores at Deloro, Ontario. Production in 1944 came entirely from
the Trail metallurgical plants. The total output of biasmuth in the Dominion to the end of 1944 amounted toO
2,476,820 pounds worth $3,064,123.

Statistics of the world production of bismuth are incomplete, but the output is estimated at
about 1,800 tons annually. The United States, Peru, Canada, and Mexico, supply about 90 per cemt of the
world output, their order of importance as producers being as given. The remainder of the output is
obtained from Argentina, Australia, Belgium, Bolivia, China, France, Germany, Jsapan, Spain, &nd other
countries.

The demand for bismuth increased considerably during the war period owing to its greater use in
metallurgical and pharmaceutical applications. Bismuth is used mostly in the mapufacture of pharmaceuti-
cal products. A much larger portion than formerly is now used in the meking of so-called fusible or low-
melting alloys. Fusible bismuth alloys usually include lead, tin, cadmium, mercury, or antimony. An
alloy of bismuth, lead, tin, and antimony has been introduced for use in mounting dies and punches, Alloys
conteining bismuth are used to a greater extent than formerly in the aircraft, machipe tool, munitions, and
other industries., Additions of 0.1 to 1.5 per cent bismuth to stainless steel, copper and aluminium alloys
improve machinability. There are numerous alloye of bismuth containing from 33 to 56 per cent bismuth.

The price of bismuth in 1944 (London price in Cenadian funde) remained at $1.28 a pound. The
price at New York remained fixed at $1.25 a pound throughout 1944. The Americam product is protected by a
duty of 7% per cenmt ad valorem.

Imports of bismuth salts into Canada during 1944 were appraised at $2,667 compared with $15,675
1 p 1943; there were no imports of bismuth metel in 1944. Data relating to the bismuth content of elloys
imported are not available. No separate records of exports of either bismuth or bismuth selts are avail-
sble.

Table 13 - PRODUCTION OF BISMUTH IN CANADA, 1931-1944

¥ear Pounds $ Year Pounds $

T T bt e g 118, 207 157,650 1938 o %o s ol 5o 9,516 9,754
119) 7 e S i P 16,855 7,340 NGRS rex LN, S Ln 409,449(£) 466,362
GED) Fefoersioh olale dboie 78,303 81,526 T TIRGL, SER TP R 58,529 81,004
N R e T 253,644 301,215 TR oorrloreloer s 7,511 10,396
T A e ¢ o 13,797 13,245 YRR MR e 347,556 479,627
LN T eeTes co s s s 364,165 360,524 MIABY "o os o= fols = o5 407,597 562,484

1937 icciaecennnen 5,711 5,654 1944 coccvcennans 123,875 154,844

() High record output.

Table 14 - BISMUTH USED IN THE MANUFACTURE OF CANADIAN MEDICINAL AND PHARMACEUTICAL PREPARATIONS,
1942 and 1943

1942 1943
i Pounds ___§ Founds
BiSHUtE MOLAL .eveveneccansansrsnnnnnene 24,420 20,534 56,019 70,107
BiGmUth B81LE +oeeveseesoanessanncacanns 18,153 35,793 22,080 43,786

Capadian white metal alloy foundries consumed approximately 55,115 pounds of bismuth metal in
1943 compered with 25,979 pounds in 1942.



BORON - According to the United States Bureau of Mines, boron alloys are supplied by United
States manufacturers, smell gquentities being used in the non-ferrous metals industries and in steel making.
In cast iron, boron opposes graphitization on solidification and exerts an energetic whitening effect,
producing & hard stropng iron but reducing mallesbility. Recently borom has been found to be one of the
go-called minor elements that stimulate plant growth and inhibit the development of certein plant diseases.

"The Mineral Industry"™ reported in 1941 that tests demonstrated that the use of boron deoxidizers
and the incorporation of 0.002-0.007 per cent borom in 0.4 per cent carbon steel increases the harden-
ability, ductility end toughness; the boron is best supplied as a complex alloy of B-Mp-Si-Ti, rather than
as ferroboron. :

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

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

Imports of Borax into Canade during 1944, in packages of 25 pounds or over, totalled 9,570,148
pounds velued at $280,930. Borax was quoted in the United States in 1945 at $41.50 per ton, granular
technical, March 1945 - United States prices:- Ferroboronm, per pound of alloy, f.o.b. shipping point, ton
lots $120. Nickel boron, per pound of alloy, f.0.b. shipping point: ton lots, $2.00 (15-18% boron).
Mangenese-boron, per pound of alloy, f.o.b. shipping point, $1.89 - ton lots (15-20% boron).

CAIMIUM - A report prepared DY the Bureeu of Mines, Ottawa, contains the following information:-

"Cadmium is present in emel)l amounts in most zinc Oores and in some lead ores, and is obtained
es a by-product in the production of these metals.

"Metallic caedmium is produced by Consolidated Mining and Smelting Company at Trail, British
Columbia, and by Hudson Bay Mining and Smelting Company at Flin Flon, Manitoba. The plant at Trail
started tc¢ produce eerly in 1928 and like the plant at Flin Flon which has been in operation since 1936,
treats the cadmium residue from the zinc refinery, the procedure being similar. The cadmium plant at
Flin Flon was in continwus operation and treated all current purification precipitates from the zine plant.

"Cenedi&an production of cedmium in 1944 was 526,970 pounds valued at $579,677, compared with
786,611 pounds valued at $904,602 in 1943. The exports of cedmium in 1944 were 383,324 pounds valued at
$412,332, compared with 572,215 pounds valued at $626,379 in 1943.

"The world production in 1944 is estimated at 5,500 short tons, the production in 1938, the
latest year for which complete figures are aveilable being 4,200 short tons. The chief Allied producing
eountries are: the United States, Canada, Mexico, Belgium, Australia (Tasmania), Poland, Norwsy,
Epgland, Russia, end France. The Mexican output is contained in ores exported for treatment mainly to
the United States.

"Cadmium production is limited entirely to the by product recovery from electrolytic zinc amd
from the manufacture of lithopone, and is thus dependent on the output of these products.

"Cadmium is used meinly in electroplating and in the manufecture of alloys end compounds. The
most common use of cadmium is as & protective coating for steel, and to a much lesser extent for copper
alloys. The use of cadmium alloys in motor vehicle beesrings and for solders has created a strong demand
for the metal. Cedmium is used also in the arts, paints, ceramics, end dyeing, ete. In the United States,
the consunption of cadmium is distributed aspproximately as follows: electropleting, 87 per cent; alloys
and soldere, 7.5 per cent; pigments and chemicals, 5.5 per cent. Cedmium is marketed in metallic form,
99.5 per cent pure and better, and es-& sulphide. The principal compounds are cadmium sulphide, cadmium
oxide, cadmiun lithopone, end cadmium selenide.

"Cadmiwm sulphide and cadmium sulphoselenide ere standard agents for imperting bright resistant
yellow and red colours respectively to peints, ceramics, inks, rubber, leather, and other products.
Paper coated with cadmium sulphide acts as a mustard-gas detector. Cedmium nitrate i{s used in white
flwrescent lamp coatings. The oxide, hydrate, and chloride are used in electroplating solution; the
carbonate in ceramics; and the halides in photography.
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"The price of cadmium in 1944 (in Cunedian funds) avereged $1.10 a pound, compersd with $1.15
in 1943. The price of metusllic cadmium, f.o.b. New York, in commercial sticks remained at 90 cents
a pound throughout 1942, 1942, and 1944. The American product is protected by a duty of 74 cents &
pound. Previous to the Trude Agrcement of November 1938, the duty was 15 cents s pound."

Tuble 15 - CADMIUM PRODUCTION IN CANADA, 1928-1944

British Columbia Manitoba Sagkatchewan

Year Pounds ) Pounds __§ Pounds

1) TP D) R 491,894 341,374
G0, 8, o O R, 775,976 675,294 vrore g o - . b
11(2) o) SIS S P 456,582 337,871 e oo ovete oie &
B e e e ie vrs oi5 o0 '3 o s oo ai 3235139 180,958 SO =% S oot a0 o
110) 517 R . vl i i . 65,425 26,824 bl =l “ee
ISR = o113 8% Tales i s oo 246,041 785733 oor oo tao oG
R s« ot s as s e ue ssiere £93,611 95,665 coo 000 N 255
DR S o fs v aialsiaiatetoioin s 580,530 441,203
SRIREER Sl & (e 12« 5s ) 's s o slfete. o 526,034 468,170 148,133 131,838 111,749 99,457
BRI e & o sae 4T » 55 sadTSE & o § 436,431 715,747 164,223 269,326 144,553 237,067
11 52 T R e S 510, 342 410,090 115,166 92,543 73,630 59,166
LT S 05 e OOOR ol 1 3-8HE 799,253 563,241 73,830 52,029 66,608 46,939
AFGON R ¢ oo« everes Se srens 7785791 905,734 57,742 67,154 71,594 B3,264
B R L8 e ¥arois  ofs] wishn(sisi ) 1,081,374 1,269,533 61,085 | k70 714 108,832 127,769
e A ol BT Ot B 972,413 1,147,447 29,236 34,498 147,314 173,831
B e s lalheis T, ¢'=)s slsje/le ¢ 8 $98,673 688,474 20,985 24,130 166,955 191,998
e bie 'l & ois sjaie e ol ae 386,410 425,051 20,921 23,013 119,639 131,603

(x) First production.

Teble 16 - CADMIUM CONSUMED BY SPECIFIED CANADIAN INDUSTRIES, 1939-1943 (Pounds)

Industry 1939 1940 1941 1942 1943
White metal alloys ...... . 76,072 121,008 243,717 347,725 267,586
Steel foundries .......... 1,825 6,000 32,000 18,000 15,477
PONCHONNATHEE! « '+ e o sr0ie e 2,658 9,528 12,000 34,000 23,198
Non-ferrous smelters ..... 1,344 S o 2,000 Xa=
Other industries ......... - 309 5,483 11,000 12,000 34,709

TOTAL ACCOUNTED FOR .. 82,208 142,019 298,717 413,725 340,950

CALCIUM ~ The commercial production of celcium in Canada was commenced for the first time
in 1945 when the metal was recovered from dolomite by Dominion Magnesium Limited in its plent located
at Haley, Ontario.

Celcium metal was imported into the United States from France and Germany prior to the
second world war. However, in 1939 a new plant was built for the production of the metal at
Sault Ste. Marie, Michigan, by the Electro Metallurgicael Company. Metallic calcium is utilized as
8 scavenger in steel and secondary aluminum, to produce magnesium castings and calcium hydride, and
to harden lead. Calcium is used as a deoxidizer and final addition in obtaining particularly clean
steels and in imparting better working properties to high nickel-chromium stesls. Celcium-silicon
(28-35 per cent calcium and 60-65 per cent silicon) and calcium-mangenese-silicon are likewise
employed for this purpose, although the unalloyed metal may have specific effects. Calcium-bearing
alloys are now being mede in Capada.

New York quotetion for calcium, September, 1945, was $1.85 per pound, ton lots. Data
relating to imports into Canada of celcium are not shown seperately in Capnadian trade reports.



- 11 -

CERITM - The following information was supplied by the Bureau of Mines, Ottawa:-

"Cerium is obtained from mopnszite, & monoclinic phosphate of cerium metals containing about
32 per cent cerium oxide (Cez0;) and up to 18 per cent thoria {(ThOp). Monazite is distributed widely
in igneous rocks throughout the world, especially in gneisses that have buen intruded by pegmatites, but
usually it forms only a small fraction of one per cent of the containing rock end only the natural
concentretions in stream gravels and beach sands have paid for exploration. The chief commercial sources
of monszite sand are beach deposits in Brazil snd lndia. There are a few occurrences of mopazite in
Nove Scotia, uebec and British Columbia, none of which is of commercial imterest. It is usually found
a8 small crystals in grenites and pegmatites in the Canadisn Shield and small quantities oceiw in
assocliation with the black sands of the Quesnel river, Lilloocet district, Britieh Columbia. In the
United States there are commerciel deposits in Cerolina, Florida, emnd Ideho, and known occurrences in
meny other States.

*Corium ie usually regerded as belonging to the genersl group of "rare earths™, as it
invariaebly occurs in nature associated with the other fourteen members of the group end is very similar
to the other rare-earth elements in manpy of its chemical properties.

"In Canada, Shawinigan Chemicels, Limited, Shawinigan Falls, Quebec, has been producing cerium
products from cerium chloride since 1940. The output is sold to Cerium 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, Londen, 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, N.Y.

"World production of monazite is spproximately 5,000 tons a year.

*"Thoria, which was used in gas msntles, was formerly the only commercial comstituent of
monazite, and monazite is still marketed on the basis of its thoria content, although its contemt of
ceria (Ce30z) and of other rare-earth oxides is of chief interest at present. Probably 50 per cent of
monazite derivatives are comsumed, chiefly as flwrides, in the cores of arc carbons to increase light-
ing intensity in searchlights, motiop-picture projectors, and therapeutic lamps. About 25 per cenmt of
the consunption of monazite derivatives is used in pyrophoric {sparking) elloys or in ferroceriums for
use in spurking flints for lighters. The remainder is used for a verisety of purposes, but principally
for making optical glessware. Cerium metal is used in the evacuation of radio tubes.

"Nominal prices for monazite as given by Metel and Miperal Markets, New York, remained at
$60 per short ton, 8 per cent minimum thorim, throughout 1944. No quotations are published for most of
the rare-esrth products, although prices for smell lots may be obtained on request from mineral dealers
and chemical mapufacturers.™

CHROMITE - The following information was supplied by the Buresu of Mines, Ottawa:-

"The improvement in the Allied supply dituationm, which started in 1943, continued to such aa
extent in 1944 that the govermment-opersted Chromeraine mine at Black Lake, Quebec, wes closed in
August. A4t the end of the year the only shippers were Chromite, Limited, near Richmond, Quebec, and
Orel Pare, operating the 'Montreal' pit in the Black Leke district for Union Carbide Company. Chromite,
Limited discontinued operastions in the spring of 1945,

"Pure chromite (FeO, CrpOz) contains 68 per cemt chromic oxide, but in nature it alwaya contains,
besides iron, varying emounts of magnesia apd alumina, It is a heavy, almost black, lustrous and brittle
mineral and the ore usually occurs in dunite bands in serpentine rocks. Fresh dumite 18 a fine-grained,
dark grey-green olivine rock. Chromite is distinguished in the field from other black minerals of similar
appearance by its chocolate-brown powder or stresk when struck or scratched with e hammer.

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

"Chromite, Limited obtained its output from the old Sterrett mine in Cleveland township. The
chromite in the mine oceurs as fairly uniformly disseminated zones, scattered throwgh which eare plums of
the massive mineral. The ore zone has been traced on the surface for about 1,700 feet and varies in
width from 5 to 20 feet. The mine has been developed at 5 levels to a depth of 500 feet.
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"The ore in the Chromeraine mine is chiefly low-grade, banded &nd disseminated chromite with
a8 small emount of the massive mineral, The zone has been traced intermittently for 2,000 fest, hes
an average width of 30 feet, and in places is 60 fcet wide. A small zmount of diamond drilling has
indicated that the ore extends to a depth of at least 440 fect. The ore was extracted by caving methods
to a depth of 375 feet.

"In Menitoba little prospecting was done on the larpge bodies of low-grade chromite deposits
that were discovered early in 1942 north of Oiscau (Bird) River in the southeastern part of the province.
Various zones have been traced for lengths of severul thousand feet. The ore is high in iron &and an
economical method of bringing the chrome-iron ratio to within merket requirements hes not been devised.

"About 78 per cent of the totel imports of 41,520 tons valued at $643,560 ceme from Southern
Rhodesia and Transvaal, and nearly all the rest from India. All of the exports, which amounted to
18,868 tons, were to the United States.

"Production was started in the 100-ton mill of Chromite, Limited early in 1942 end ite
capacity was increased to 150 tons lute that yeur. In 1944 about 37,000 tons of ore avereging 15 per
oent Cr,0s was treated, mostly from between the second and fifth levels south of the shaft. Over
12,000 tons of concentrate containing 48 per cent CrZO5 was shipped to the United States. The develop-
ment loan received from the Dominion Govermment in September, 1942, was all repaid by September, 1944,
after which the mine wus taken over by Basin Montane Tunnel Compeny, which had originally financed the
operations. The contract for shipments to the United States Metals Reserve Company wes not renewed and
the mine was closed in the spring of 1945. Totel shipments of concentrates and high-grade crude ore
since the outbresk of the war were nearly 36,000 tons.

"Wartime Metals Corporation operated the old Reed-Belanger deposits (Chromeraine project)
2 miles southwest of Black Lake. Production in the 600-ton mill was started in Mey, 1943, and in that
year 77,500 tons of ore averaging about 8 per cent Cry,0; was treated, in addition to which about 750 tons
of custam ore averaging 18 per cemnt CrpOz was treated. In 1944, until operations ceased near the end of
August, 87,500 tons was milled. No custom ore was received in 1944, but 2,400 tons of such ore that was
received in 1943 was treated. About 11,000 tons of concentrate averuging 47 per cent Cl‘f>()5 was shipped
in 1944, oompared with about 8,000 tons in 1943,

"Orel Pare shipped about 4,000 tons of high-grade crude ore direct to a Canadian consumer from
Union Carbide Company's 'Montreal' pit, 5 miles southeast of the Chromeraine projeect. The old workings
were reopeped in the fall of 1941 and since then regular monthly shipments have been maintained. The
deposit was first opened 50 years ago, and 20,000 tons was shipped from it during the last war. From
the fall of 1941 to the end of 1944 a total of about 14,000 tons of ore was shipped. About 500 tons of
high-grade crude ore was shipped by Chrome Association, Limited from the old Greenshields mine, and
three car lots were shipped by LaBonte and Metevier from the Hall mine, both in Colereine township.

"In the United States the output of the 80 producers in 1944 amounted to about 40,000 toms,
compared with a peak output of 160,000 tons from 175 producers in 1943.

"The world annual production of chromite just prior to the present war was about 1,300,000 tons.
Russia, Turkey, Southern Rhodesia, and the Union of South Africe were eusach producing £00,000 tons or more
a year, and the Phillippines, Cuba, New Caledonia, Yugoslavia, Greece, and India 50,000 tons or more each.
Turkey i3 one of the most important sources of high-grade chromite.

Chromiun is one of the principal alloying elements in & great variety of steels, chief of which
in the amount of chromium used are the highly important stainless and corrosion-resistant steels. It is
the vital ingredient with nickel and molybdenum in the making of armour plate, armour-piercing projectiles,
and high-speed tool steels, and is used as a herd, toughening element in tank axles and fremes, in
aeroplane parts, and in other essential war materials. Large quantities of chromite, with certain
specifications as to physical and chemical properties, are used in the meking of refractories. Chromite
is the source of such chemicals as sodium and potassium chromates.

"Chromiun Mining end Smelting Corporation, Sault Ste. Marie, Ontario, produces an addition
agent kpown as Chrom-X,
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"Metallurgical chromite should contain & minimun of 48 per cent Crpy0a and & chrome-iron ratio
of not less than 2 to 1. When possible, lower grade ores are mixed with those of the higheet grade,
the proportion d:punding upon wheth-r the ferrochrome produced i8 to be used for low- or for high-
carbon steels. The maximum allowance for sulphur is G.5 per cent and for phosphorus 0.2 per cent.
Althoush lump ores sre pr-ferrvd, fines end concentrates are used in quantity end in some instances
they are brigustted before use. The low iron content of the ore or concentrate is of the utmost
importance.

"Specifications for refractory ore suitable for bricks depend upon the kind of brick to be
made. The silicu should be as low as possible. The chromite should be present in an evenly and finely
distributed form, not & coerse gruins mixed with blobs of the silicate. The ore should be hard and
lumpy, #nd the lumpe should be plus 12 mesh. ¥£rovided the impurities ere within the above spesifica-
tions, the Cryp03 content may vary within certuin limits, but it is generally over 40 per cent.

"Stendard grades of ferrochrome contain a minimum of 60 to 70 per cent chromium and are
produced in two grades, one being high (4 to 6 per cent) in carbon, and the other low {less than 2 per
cent). Canadién production of high-carbon ferro was suspended early in the year.

"The principal Canadian buyers of chromite for metallurgical use are: Chromium Mining and
Smelting Corporution, Sault Ste. Marie, Untario, and Electro-Metallurgicel Company of Canada, Wellapd,
Onttrio. The only important purchaeser of refractory ore is Canedian Refractories, Limited, Canada
Cement Building, Montreul, Quebec. The types and grades of ore acceptable to these buyers are indicated
under "Specifications™.

"United States prices of domestic and imported ores of 48 per cent Crp0z and 3 to 1 retio are
$43.50; ores of lower gradc &nd ratic vary down t0 & minimum of $28 a long, dry ton at ssaboard.
Canadian prices of 47 to 48 pur cent Crg0z concentrates ure $25 to $40 a long ton, f.0.b. mines,
depending upon the Cr-Fe retio end percentage of certein impurities.®

Table 17 - PRUDUCTICN OF CHROMIT: IN CANADA, 1928-1944

Year Short tons $ Year Short tons $
JECTEe | R R . EELK 3 DTS I et A B - & (x) 43,250
1929 ...... T T — 126 300 1938 ..... Y | " Tee e
JUIE0) ] T P R A ) all 1 () cTo] oo oc 00 o b L. ao00
1 13) 71| SR B o o dt o o oo A LS AR E R e sielotersrs o o 3o]e 335 5,780
1L T R, A 6000800 78 de A0S HIe AR 2,372 42,679
AN ... o itofsge shageinle e ste » o 30 243 JL LR | R S 00 11,456 343,568
LE TN S A R CaOLT D ke 111 1,578 G et e irsto s o5 o o okone]® £9,595 919,878
GEEEIN, bttt hleleln o oPare /e 1,144 14,947 A U2l 1 ISR - 1 27,054 748,494
IETTISE ' oh o A {x) 13,578

(x) Quantity not published.

Table 18 - CONSIMPTION OF CERTAIN CHROMIUM PRODUCTS AND CHROME ORE IN SPECIFIED CANADIAN INDUSTRIES,
1942 and 1943

1l 9 4 2 de* Gi-1%4] N3

Indust Item

< e Pounds $ Pounds $
Ingots apnd castings «e.co.... Chrome 0Ore e.ee... 2,464,000 58,095 2,738,000 63,828
Ingots and castings ee.¢s.... Ferrochrome ...... 11,262,000 1,445,089 12,994,000 1,417,218
Paints, pigments and vernishes Chrome colours ... 2,669,978 551,855 2,563,058 535,527
Paints, pigu-nte and vurnishes Sodium bichromete 1,015,065 105,721 941,456 95,805
Leather tanning ceseess | SS— Sodium bichromute 2:107,237 “03,305 <,114,862 211,913
Gluss marufacture .....ecoe.- Chromite c.ecsenes 16,000 460 12,000 42z
Note: In addition to the items listed above, e considersble guentity of chromite is utilized in the

manufacturc of Cunadisn ferro-alloys, also & rzlatively smell qusntity of sodium hichromete is
consumed in the chemicel industry. Chromite is also acmploy=d in Caneda in the manufacture of
refractories.
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Table 19 - CHROMITE MINING IN CANADA, 194:-1944 (411 in Province of Guebec)

1942 1943 1944
NGRSO STARESE 2 cinle ole o olo shefsns isielaloln No. 14 15 7
Capitel employed seveescescsonce (3 380,027 1,691,315 (x)
Employees - Saluried ....... No. 45 48 42
WEZP-0aINETS sesvose No. 286 322 202
TOmAN 0., B0, A .. No. 331 370 244

Salaries and wages -
Salaries c.c..esseces $ 57,926 108,674 80,065
INAZE8, % N5 o e s ede o $ 354,529 460,610 293,529
FROVOIS 1955 o Jevelirad N L $ 412,455 569,284 373,594
Gross value of production «..... $ 343,568 919,878 748,494
Fucl &nd electrieity used ...... $ 34,567 75,806 60,009
Process supplies used v.c.veeve- $ 116,725 75,995 83,828
HERCHICHTE e vt B L e iSate s s - s e aiom o n $ 17,945 37,969 45,373
RefiWatnel (5% .= L. .. $ 174,331 730,108 559,284

Note: In addition, exploratory work, ineluding diemond drilling, was conducted in 1942 on chromite
deposits located in south-eastern Manitoba, but no date are aveilsble. Also, data shown in this
table are included in tables 1 - 4.

(x) Data not recorded in 1944.

INDITM -~ Indium was commercially recovered in Capade only in 1942 when 470 troy ounces valued
&t $4,710 were produced st Treil, British Columbia by the Consoclideted Mining and Smelting Compeny of
Canede Limited. The metal wes obtained dn the treutment of zinc refinery residues. The United States
produces a considerable guantity of indium but date relating to entire world production are not avail-
able. Indium is used for plating and as an elloy with other metals. The Bureau of Mines, Ottewa,
reports that the augmented production of cngine bearings and war restrictions on ordinary plating metels
have stimulated interest in indium during the past three years. "E and M J Metal Markets™, New York,
August, 1944, quoted indium at $7.50 per troy ounce 99.9 per cemt pure.

IRON ORE
(Bureau of Mines, Ottawsa)

Deposits of iron ore in Caneda are widespread and include hematite, siderite, masgnetite, bog
iron, and magnetic sand. Becsuse of the availability at low cost of higher grade ores in the Lake
Superior iron ranges of the United States and in Newfoundland, no iron ore from domestic sources was
produced in Canasde from 1923 until 1939.

Dominion Steel and Coal Corporetion, Limited, Sydney, Nova Scotim, obtains its iron ore from
its own mines at Wabena, Newfoundland. Steel Compeny of Cansda, Limited, Hamilton, Ontario, end Canadian
Furnace, Limited, Port Colborne, Ontario, obtain their irom ore from the Lake Superior region of the
United States. Algoma Steel Corporstion obtuins most of its requirements from the United States, and
the remainder from the New Helen mine, Michipicoten aree, Ontario.

All but a small part of the iron orc produced in Canada in 1944 ceme from the New Helen mine
of Algome Ore Proporties, Limited in the Michipicoten urea, Ontario, &nd the recmesinder cume from the
hematitc property of Stecp Rock Iron Mines, Limited, nesr Atikoken, about 135 miles west of Port Arthur,
Onturio. In 1943 & production of 1:5,000 tons of beneficieted meagnetite wus obtained from the Austin
Brook mine near Bathurst, New brunswick, but the property was idle in 1944,

Algoma Ore Properties, Limited (wholly owned subsidiery of Algome Steel Corporation, Limited)
began to dsvelop the New Helen mine in 1937 &nd the first sinter was produced in July, 1939.

Large-scale tests on the treatment of ore from Algome Propertics' Goulsais Iron Range, 50 miles
northeast of Sault Ste. Marie, indicete that & product containing 65 per cent iron cen be obtained, and
further tests ere being made. Based on the results of an extensive diemond-drilling progrem, the deposit
18 estimated to contein sbout 100,000,000 tons of siliceous megnetite. The active development of the
Goulais Iron Range is not contempluted in the near future,
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Directors ot sSteep Rock Iron Mines, Limited approved a three-yeur production progrem in the latter
pert of 1944 that calls for a total iron ore output of 5,000,000 tons from its hematite deposite in the
Steep Rock Luke aree, north of atikoken, Ontario, during the shipping seasons of 1945 to 1947, incluaive.
411 mining is in the "B" ore-body, and open pit mining is planned to a maximum depth of 550 feet below
bedrock., ktxploratory work on the property in previous years hed indicuated that the deposits, which were
discovered {n the winter of 1937-38 under the bed of Steeprock Lake by diamond drilling through the ice,
are large. High-grade ore presumuably makes up & consicerable, but as yet very incompletely defined, part
of them. The company reports that the property hes 17,244,000 long tons of “proven ore" and 14,336,000
long tons or "probable ore", meking a total of %1,580,000 long tons. Moet of this ore is available for
open pit miaing. No estimate has heen prepared of "poamsible ore”.

Diversion of the Seine River wes completed in 1943, and included about 20 miles of roed dbuilding;
the excavation of over 1,200,000 cubic yards of earth and of 500,000 cubic yards of rock; the lowering of
Finlayson Lake by a tunnel; the construction of a spfllway and control works in Raft Lake; the construction
of cotter-dams to isolate the eastern part of Steep Rock Leke; and the construction of a power line, the
installation of pumps and barges, and works in preperation for pumping Steep Rock Lake. This pumping was
commenced on December 10, 1943 end water was sufticiently down for the company to caommence the production
of iron ore by August, 1944. The first shipment from the Steep Rock mine left Atikokan on October 3, 1944
for delivery via Fort Frances to Superior, disconsin, for loading into Great Lakes boats. Difficulty wes
experienced, however, with viscous mud in the vicinity of the "B" ore-body which caused a curtailment of
mining operations, but in the spring of 1945 the thicknese of this mud had been reduced sufficiently by
removal to overcome its tendsncy to flow over the site of the projected workings on the ore-body. Regular
shipments to Lower Leke pointa via Duluth were commenced early in May, 1945. On June 22 advice was received
to the effest that work on the ore docks at Port Arthur was by then sufficiently advanced to enable ship-
ments of ons of the three grades of ore through that port and that the docks would be ready for autumn use
by September 1, 1945.

In 1944, the company erected & crusher and & screening plent capable of handling 700 tomp an hour.
In the ascresning plent the ore ig sepereted into three sizes, namely 4 to 10-inch lump ore for open-hearth
use; 1 to 4-inch charge ore for open-hearth use; and minus l-inch blast furnace ore. The three sizes fall
into separate sections of the bin below, where they are louded into railway cars on the J3-mile spur
(Cenadian Mationel reilway) from Atikoken, and ere hsuled to the loading docks on the Great Lakes.

Michipicoten Iron Mines, Limited, which wse formed in 1943 to take over the Josephine, RKuth, end
Lucy iron properties, continued underground work in the Josephine mine throughout 1944. The three proper-
ties are owned jointly by Sherrit Gordon Mines, Limited and Frobisher sxploration Company, Limited (Ventures,
Limited), and are about 20 miles from Michipicoten Harbour, slgome district, Onterio. In 1941, e transmis-
eion line was built to gonnect the Jogephine mine with the power line at Hawk Junction, end the necessary
electricelly ariven plant tfor development operations was instelled. BSheft sinking was started in Februery,
1942, and was completed to & depth of.1,055 feet early in September of thet year. Six stationa were cut,
the lowest being at the 1,015-foot level., while shaft sinking was in progress the ore-body was further
explored by lateral diamond drilling at the first and second levels., The drainage of Parks Lake was then
underteken.

The underground work in the Josephine mine in 1944 wus confined mainly to the three lowest (fourtk,
fifth, and aixth) levels, and most of it was on the fourth end sixth levels. The ore reserves were increased
by 1,174,000 gross tonsg and now total 3,840,000 gross tons, averaging dbout 52 per cent irom, 15 per cemnt
silica, 2.12 per cent sulphur, 0.04 per cent phosphorus, and 0.43 per cent manganese. Considerable headway
was made toward equipping the Josephine mine for production on a scele of 375,000 gross tons of ore a yesr.
This work involves the erection of & crushing plant, includaing s primary crusher underground, & concentrator
tfor the production of open-hearth lump ore and a jig plant for the production of hematite concentrete. The
plant was expected to be ready for operation by the end of iapril, 1945.

A contract for sale of the output fram the Josephine mine has been made with nlgoma Cre Properties,
Limited (Alzoma Steel Corporation). The contract is for a period of seven years from April, 1945 and it
calls ror the delivery of & minimum of 75,000 groas tons of open-hearth lump ore and 194,000 gross tons of
hematite concentrate & yeur. ‘Lhe concentrate will be nixed &rnd sintered with the siderite ore from the
Yew Helen mine in Algome Ore Properties sintering plent ¢t .awe, (ntario.

Tha Ruth property, which is 2 miles from the Josephine, remained idle in 1944. It was drilled
extensively in 1942 and in the first three months of 1943, the indicated ore reserves to & depth of 800
feet being 28,600,000 lonyg tons of siderite averuging 51.26 per cent iron, 13.15 per cent silica, and 5.14
per cent sulphur, These rescrves include 16,840,000 tons of low-silica siderite averaging 34.04 per cent
iron and 6.8)1 per cent silicu. The remuinder sverages 26.57 per cent iron and 21.46 per cent silicea.

On the Lucy property in the same area, o small amount of essesament work was done.

No further work wus reported on the magnetite deposits in Hastings county, Onterio. Some explo-
TULOYry work wus done on a tew of these depogits in 1941, 1942 and 1943,
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it Sarpedon Lake in wuetico Park, Rainy River district, Serpedon Iron Mines, Limited hes been
diemond drilling an iron formation in search of ore under the lake. Most of the exposed iron formstion in
the area is magnetite-bearing. It is hoped, however, that large concentrations of hematite will be found.

No work in 1944 was reported on the Gunflint iron range st Round Lake, socuthwest of Port Arthur,
nor on the Matewin iron runge socuth of shebandowen. In 1943 Gunflint Iron Mines, Limited dia some diamond
drilling on hematite deposits on these ranges.

Since 1936, Labrador Mining and Ixploration Company, the control of which was acquired in 1943 by
Hollinger Consolidated Gold Liines, Limited, has been meking extensive surveys and doing exploratory work
on iron deposits near Sawyer Lake and vicinity, along the Quebec-Labrador boundary. Work on the Labrador
gide is being aone by Labredor lining end =xploration, and that on the (uebec side by Hollinger North Shore
Exploration Compeny. To date, 24 iron deposits have been found, 15 in uebec and 9 in Labredor. In addi-
tion, » outcrops have been reported in Laebrador. The Sawyer Lake deposit is the only one on which much
exploration has been done, but it is proposed to conduct an extensive diamond=-drilling program on the various
deposits when conditions become ravoursble.

The following tabulation gives an idea of the great possibilities of the region:

Per cent Apparent width Apparent length

Name of Deposit Fe + ln Feot Feet
Labrador

BEWCBNTAKE N cre s cin o3 are/slalers Tala sisiite 68.4 150 2,200
IENCRERICE MO 1= oisisresfae o ss st e 57.9 100 35,300
R GIWIENEE HOk 127 . fh e e cass0aseas 59.3 175 300
Ruth Lake NOe 3 .icosveosacaccns 61.7 400 1,230
L SUETiEo0, DUZ) 2 S o R S 61.6 100 2,400
Fleming Lake Noe 1 covescanncens 67.9 40 750
Fleming Lake NO. 4 secnecosaceee 59.6 3 600
THIUBRIS “BEY | « o s s o15'e ¢ o o ero sielorarohakars 69.4 40 1,000
Ruth Lake Ixtension seeceesessss 64.9 175 1,250

No detuils ure availeble on the deposits in Guebec, though one deposit with & known width at some
places of 350 feet and a known length of 3,900 feet has been disclosed. Outcrops to the south indicate
the possible extension of this body for a distance of over £ miles.

The Sawyer Leke area is about 325 miles from the St. Lawrence River at Seven Islends, which port
is open to navigetion throughout the yesr. ample power will be available from the nearby Grand Falls on
Hamilton River, where surveys have shown & potentiel mimimum of 1,250,000 h.p. Hollinger has completed
negotiations with L. ... Hanna Company of Cleveland, Chio, for participation in the future exploration and
developiient of the iron deposits both in Quebec and in Labredor.

Canadian production of iron ore in 1944 was 555,252 tons valued at {l,909,608, compared with
641,294 tons valued at $2,052,240 in 1948, Consumption of iron ore in 1944 totelled 3,478,800 short tonms,
of which 266,149 tons caie from Canadian mines. :

ixports of iron ore were 308,424 tons valued at 31,153,166, compared with 374,677 tons valued at
$1,450,985 in 1943, Imports were 3,126,649 tons valued at $7,398,926, compared with 3,906,425 tons valued
at $9,006,589 in 1943,

Shipments Of sintered ore trom the New Helen mine in 1944 amounted to 474,405 gross tons, ana
totel shimcents to the end of 1944 amounted to 2,328,900 gross tons. The ore was shipped vie lichipicoten
Herbour, 8 miles from the sintering plant, partly to the company's blest turnaces at Ssult Ste, Marie,
Onterio, and partly to United States ports on the Lower Lakes for use in United 3tates blast furnaces.

The mengenese content is of gpecial interest to users. The deposit is estimuted by the company to contain
at least 100,000,000 tons of siderite or cerbonute ore, averaging about 35 per cent iron. To fit it for
commercial usge in blast turnaces, a sintering plant capsble of treating 3,000 tons of ore & day was built,
the analysis of the sinter produced being approximately as follows:

Per cent Per cent
DTG R 5o 5800 00000500 OB s 51.50 AlUNing ceeeeccsaccsncns Sl
PhosphOT'US eesecscecrscsse 0.02 JEUIE & oo b ol o e B 0 g0 A6 P10 3.60
81licE secevavecssavensess 9.50 M&f_!,nesie. se0evecevescene 7.96

Mangenese ceescecceesccnse 3.00 SIU LTG5 o e & o S - SR 0.04



- 17 -

It 18 expected that production fram the property of Steep Rock Iron Mines, Limited will have an
average grade (dry analysis) o1':

Per cent
Ircn S B0 I IIENI $0000000 R BIIES IS 60048
=S B 800 Ao A00aGE 5 05 G0 30 066 608 T 3.40
PhoSpDhOTUB -eccvecroccoancnrcsarcsnas 0.023
SUIPHUP secsoscocassssvsassasssorasse 0.043
Logs by 1gnition .iceieccecccccnccsns 8.5

The moisture content is estimated to be 7 per cent. The natural iron content (averaging 56.54
per cent) is 4.54 per cent higher then the average of ore shipped from the Lake Superior ranges in the
United Stutes. The low silica content of 3.42 per cent will permit the use of the ore to "swestemn™ other
oreg, and the extremely low phosphorus content of 0.017 per cent is well below the Bessemer limit. Though
these qualities meke Steep Rock ore & premium product, probably its most valuable quality is its physical
structure, which should meke it a good open-heerth lump ore, producing little minus 100-mesh fines and
reducing the percentage of screp normelly required. 3

There are no cfficial Cenedian price quotations for iron ore. Prices, f.o0.b. Lake Erie ports, a
long ton for Lake Superior, U.S.A., iron ore, 51 1/2 per cent iron ore are: Messabi, Non-Bessemer--$4.45,
Bessemer---$4.60; (Old Range, Non-Bessemer--$4.60, Bessemer--$4.75. The price of Brazilian ore, f.a.s.
Brazilien ports, 68 per ceut iron was 7 1/4 to 7 3/4 cents a long ton unit,.

Complete date on world production of iron ores have not been aveileble since the commencement of
the presert world war.

Table 20 - PRODUCTION OF IRON ORE(x) IN CANADA, 1939-1944

Year Short tons Value
$

1939 TERXEEXEEX NN ENR NN NI IEE AR BN I S I N I N NN A R A B I B B N 123.5% 341.594
BT e oha s oo0B30 00003609 00 00 00000000 000 COLDBO0 0 414,603 1,211,305
194)l sevvacsessensacccsersssetsscccsncosnssosssnssaves 516,037 1,426,057
1942 B2 RN AT LN ILPEBOEOCPEENLONININNSICEPNOOIEOEIEENEROOSE S 545,306 1,517,077
1943 EEE RN ENNE RN RN RN NN NN R N AN NN NI I S N BRI BN N ) 641’294 z.mz'uo
19“ S PO OR OO IP EROID QOO R N ERS RO GRS PN N BRI 555,252 1.909.6%

(x) Exclusive of titanium-bearing iron ores. #ll from Ontario with the exception of 187 tons fram
Quebec in 1942 and 145,062 tons from New Brunmswick in 1943.

Table 21 - IMPORTS AND EXPORTS OF IRON ORE, 1943 and 1944

1l 9 4 3 l 9 4 4
Short tons 3 ghort tons $
IMPOTEB secevrcvoscessscsssssecsns 3,906,425 9,056,389 3,126,648 7,393,926
EXports ccococesccssccssocsconns 374,677 1,450,985 308,424 1,153,166
Table 22 - ORES AND OTHER SPECIFIFD MATFRIALS USED IN CANADIAN STEEL FURNACES, 1942 eand 1943
1l 9 4 2 l 9 4 3
iy Net topp 3 Net tons 3
Crude Iron OTe .escesesccctscaceesossvesana 98,986 616,617 107,619 671,079
Calcined roasted, or treated Ore .......c.e 98,156 1,757,431 62,052 668,843
Manganiferouﬂ OF8 cseccccevococcsscsnssscne 32 1,600 - -
CHTOMB Or® .eoscesessssansoescccstsasnssnsnce 1,232 58,095 1,369 63,838
Calcium molybdate and molybdenum oxide
briquettos eecscessscsasnccesoccssassanse 1,145 1,167,579 522 813,861
NRcicer: #o), AN s S B ST SRS, U T 3,392 2,025,604 2,775 1,867,729
Forramengansse ..cscessarscsascecssvesessoses 19,190 2,484,783 19,086 2,356,754
S1l1COMEBNEANEHS +osessvrsccsssssavassenssons 8,065 918,774 9,568 1,094,239
ForroBilicon secesscsscncessscssanccnnasesns 12,150 841,900 11,545 757,911
Ferrochrome = High Carbon .s.ceccececscceace 3,666 724,819 4,669 702,817
Low: GaTbOn. « oo & .l0k0s Meraioleion o 1,965 720,270 1,828 714,398
Forrotungsten ..cecsoesovessccscncccsascscs 646 1,440,141 550 1,721,967
Forrovanadiul ciecesosssessscncscascsscance 203 524,007 204 558,717

Purchased tcrap iron oOr steel .ccesacesssce 962, 374 21,377,022 804,096 17,554,265
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Table 23 - MATERIALS CHARGED TC_IRCH BL.ST FURN..C.S, 1942 end 1949

1 9 4 2 1l « 94N
; A Cost at ) cost at
bMuterial uuntity Fupnace quantity Furnace
Net tons 3 Net tons 3
Iron ore-=Imported (crude) ...e.vsvecessssacs 3,383,439 13,726,346 2,955,671 12,247 784
Canadian (beneficiated) eeevessoss 229,253 798,974 198,244 737,276
Canadian (Crude} .e.oeceecncconcns SRl e 104,536 460,160
Mill cinder, roll scale, flue dust, etc. ... 177,343 386,730 125,477 315,483
e e B CRIE R R} s s o 1e e s isie oo ¢ o050 o0 030 o0 0 as sa 64,624 803,17 45,082 54%,9%0
Limestone -
From Canedian qUATTi6s ..ceeecevecnccaas T 301,145 447,107 464,497 867,146
From roreign sources ........ aliles specn-e F R 559,650 799,302 21,441 362,195
L i s e e e A R R KO 32,064 71,945
B e ST Eetalatots > s al's eiole's ¥ o wia/sie & s-s ¢ o a='s o s 1,795,875 13,402,828 1,646,191 13,989,052
Bher materialg +..c.ceovecvvosescssssonvssces Doc 163,675 soe 315,061
SO0 IR S RO R S R K coc 30,528,134 eee 29,910,032
Table 24 - IRCN CRE KINING IN CAN#Di (&), 1942-1944
LI grivas | 2 1% 9% 43 l 9 4 4
ELOEHYORTITINA aieio aatecesoocsvecnacsnccnsaccacnsa ? 14 8
BT T R B NEIoRoAR ele Lol o=+ "< 37aTo 0 ovs' o +7ala svaTals o avera"s a'6'e%4 ¢ ol 2,508,050 7,570,964 (b)
Employess ~- On 88lAYY .eccevsssscsscsvesccscnss 42 99 99
Wage-e&mers Becrsresccsscsnetene, 318 404 580
LOEENY B oo T L PR L) 48 360 503 679
Salaries end ages -- Salaries ....cecescscesed 93,484 205,857 242,271
BBZE8 cuoverevacanssensal 582,635 1,229,098 1,220,182
TOUEL .eio'alsisiaaioiolaisli’s aiBlotsia® 676,119 1,434,955 1,462,453
Gross value Of production seecececesesccesscced 15175077 2,032,240 1,909,608
Fuel and electricity used vooooooooo-ooovooovo’ 301,778 365,554 642,761
Proceas supplies used noo'lo--uooo.ooocc.o-.c-‘ 347'690 596,915 200,438
Fraight and treatment cherge®s sescececescecceed 236,307 222,013 276,653
Net value og.ooo.o.-o.ooco’ 631,302 1,049,958 789,756

(a) Does not include date relating to titaniferous iron ores, also data in this toble are included
in tebles 1-4. (b) data not recorded in 1944.

LITHIUM

{Bureau of Mines, Ottawsa)

Amblygonite, spodumene, and lepidolite are the chief lithium minerals of commerce: their ores
contain, respectively, about 8, 6, und 4 per cent of lithium oxide. Spodumene is in greatest supply, end
is the base raw moteriel for the menufacture of many lithium selts, lithium metal, and alloys. amblygonite
has similer uses, but is scarcer and more expensive. Lepidolite, or lithia mica, 18 employed mainly in the
naturel state as & batch ingredient in gless. The occurrence of all three minerals is confined to
pegmatite dykes of a definite type, which usually have & localized, regional distribution and often carry,
also, important amounts of beryl and tantalite-columbite. In some cuses, such dykes have been worked for
the recovery of all of these minersls.

There has been no recorded production of lithium minerals in Ceneda since 1937, when 32 tons of
emblygonite and spodumene velued at about $1,700 was shipped, and little if any lithium ore is known to be
used or required for any purpose in the Dominion. Thus, an outside market would have to be found for any
production., Considerable development work has been done in recent years, however, on deposits in the
Pointe du Bois ares in southeastern Manitoba; and in the three years ended 1944 increased intereat was
ghown in the commercial poseibilities of lithium deposita in other sections of thet province, though
sctivities have been confined to exploratory drilling. Some attention hee been given, also, to lithium-
bearing deposits in the Yellowknife-Besaulieu area in the Northwest Territories.
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Lithiwi ores and compounds sarly becwums of strategic importince in the present war, und to
conserve supply ror derence needs the United otates Government placed both under ulloeation control in
1942. Government assistence elso was given to the estublishment or two spodunene mills, one in North
Carolina, and the other in South Dakota. These meusures resulted in & considerable easing of the ganeral
supply situation in 1944.

41l of the smell Cenadien production of lithium minerals has come from the Fointe du Hols arcs
in Kenitoba., Idthium Corporation of Canede, 409 .venue Building, siinnipeg, is the coupuny thut has been
most actively interested in rurthering the development or the 1li thium-beuring pegnatites in the drea, and
it has carried out considereble work on its holdings, mainly on those at Bernic lake., It mined snd stock-
piled about 50 tons of mixea ore in 1941, but was insctive auring 1942-1944. The msterisl tuken out in
1941 comprised about equal amounts of cobbed amblygonite aund spodunene, end included elso a few tons of
triphylite, a phosphate or lithium and iron, containing, theoreticelly, sbout 9 per cent of lithium oxide.

Lithium is the lightest of the metals, having a specific gruvity of only 0.53. A wide range of
master alloys of lithium with celcium, silicon, brass, copper, menganese, zinc, lead, tin, mugnesium, and
alwiinium has been developed in the United States. The alloys are being used to an inereasing extent us
deoxidizing, degasifying, end desulphurizing egents in copper, brasses, bronzes, ete.; as scuvengers for
cest iron end in the refining of high-carbon steel; und for the hardening of lead and aluminium. idloys
of lithium with zinc, aluminium, and megnesium are strong and highly resistant to corrosion.

Prices of lithium minerals in 1944 showed little change from those of the previous year.
Amblygonite, 8 to 9 per cent Lip0, was quoted at $40 to $50 per ton; spodumene, 6 per cent grude, at $5 to
#6 per unit tor mill concentrates; and lepidolite, 3 per cent Li,0 at $25 per ton, all f.o.b. mines.
Lithiun metal was unchanged at {15 per pound.

There are no plants in Canasda for the chemical treatment of lithium ores. Most of the world
production marketed prior to the war was treated by a rew large chemicul firms speclalizing in the business,
the principal plants being in the United States, Great Britain, Germeny, and France, Such firms usually
purchased their requirements under individual contract, and thore has thue been little in the way of an
open market, price quotations given in trade journals being merely nominal., Some of the larger consumers
own and operate their own mines.

MAGNESTUM

(Bureau of Mines, Ottawa)

Magnesium, industry's lightest metal, is availuble from many sources in Canade and elsewhere. The
Present source of the metal produced in Cenadu is dolomite. Cther potentisl sources are megnesite, brucite,
serpentine, and seas-water.

Dolomite, the double cerbonate of calcium and megnesjum, end which conteins 13 per cent of magne-~
sium, is found in all provinces of Canada except Prince idweru Islund. It is purticulsrly sbundant in
Onterio and Manjtoba.

Lagnesite, the carbonate of magnesium, containing 2€.7 per cent nugnesium, and hydromagnesite,
containing 26.5 per cent of magnesium, are available in British Columbiu. weposits of mugnesitic dolomite
consisting ct an intimate mixture of megnesite and dolomite occur in .rgenteuil county, (uebec, where they
are being worked for the production of basic refractories. The mugnesite deposits in British Columbia are
undeveloped, but magnesium haes been made from them on en experimentsl scale. Kagnesitic dolomite possesses
Lo edvantages over dolomite or magnesite as a source of nugnesium,

Brucite, in the form of granules 1 to 4 mm. in diumeter thickly disseminated throughout crystalline
limestone and rorming 20 to 35 per cent of the volums of the rock, occurs in large aeposits in (ntario and
‘mebec. DBrucite is the hydroxide of megnesium end contains 41.6 per cent of rugnesium. The Canadien
deposits are the largest known in the world. The brucite is bcing recovered in the form of cranules of
magnesia rron one of these deposits near Wakefield, wuebec, anu though the granular magnesiu so obtained is
being usea principally tor the menufacture of busic rerratorius auu as an ingredient ir chemicel
fertilizers, it is a very suitable raw material for the production of nugnesium metal,

Serpentine, the silicate of magnesium, contains 25.8 per ceunt or megnesium, and oceurs in many
deposits throughout Caneda. 4t is also avellable in huge waste aunps ogeregating probably 100,000,000 tons
in the esbestos-producing region of Quebec. The average ucgresiun content ol these dumps is about £3 per
cent. . process has been worked out for the recovery of megnesjwn from serpentine.

Sea-wuter, elthough it contains only 0.13 per cent magresiun, is a source of the metul in England
&nd the United States. Dolomitic lime is used to precipitete the magnesis rrou the sem~woter in the form
of hydroxide, and the magnesia from both is recovered in the process.
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Underground brines containing LigCls and residusl brines from salt-muking operations, containing
LgClp, are used in the United States as sources of magnesia and magnesium, but brines containing sufficient

MgCly to render them of value are not available in Canade.

Processes for the production of the metal fram the various rew materials may be divided into two
groups, namely, electrolytic, and thermal. The electrolytic process provides most of the magnesium mede,
except in Canuda where a thermel reduction process is used. The three thermal reduction processes in use
throughout the world involve reduction of mugnesiu with cerbon (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 Canaeda, the United States, and Italy).

The ferrosilicon reduction process in use in Canada involves the grinding und mixing together of
ferrosilicon, calcined dolomite, eand a catalyst, briquetting the mixture, and charging the briquettes to
externally heated retorts operating under a vacwmm. The mugnesium vapour is condensed on the sides of a
weter-cooled condenser und is removed as a ring or crown of pure, solid metel. These crowns are re-melted
and cast into ingots, with or without alloying elements.

Dominion Kagnesium, Limited, Heleys, Onterio, which began production in Auguest, 1942, is the only
producer of magnesium in Canada, The plant is operated by & private company under supervision of Wartime
Metals Corporation, & Crown company. Production in 1944 emounted to 5,290 tons valued at $2,575,695,
compared with 3,577 tone velued at $2,074,652 in 1943.

No dete are available for publication on exports and imports of magnesium, but most of the produc
tion is exported.

The three magnesium foundries in Canade are located at Toronto, Montreal and &t Renfrew, Ontario.
They are operated respectively by Aluminum Company of Cenada, Limited, Robert Mitchell Company, Limited,
and Light Alloys, Limited. A plent for the making of magnesium powder is operated at Trail, British
Columbia, by Consolidated Mining and Smelting Company of Canada, Limited,

The fleld of usefulness of magnesfum is steadily expanding. Magnesium was formerly used almost
exclusively in pyrotechnics, but it is used also &s & structural metal, particularly in the form of custings
and extruded ghapes. For structural use it is alloyed with various portions of other elements. It is used
as a constituent in many aluminium-base alloys.

The price guoted by EZngineering and Mining Journal for magnesium in ingot form in cerlosd lots
during 1944 was 20 1/2 cents per pound, U.S. currency, f.o.b. New York,

Complete data on »orld Production of magnesium are not available. Production of Primary magnesium
ingot in the United States in 1944 totalled 168,337 short tons; in Great Britain the production of ingot
in 1943 totalled 25,800 short tons.

Table 25 - PRODUCTION OF Y MAGHISTUM METAL CAN. 1916=-1918 and 1941-1944
Quebec Onterio British Columbia CANADA

R Pounds 3 Pounds $ Pounds $ Pounds §
1916-1918 ... (a) (a) 200,000(b)  (b)
e e s 10,905(c) 2,944 10,905 2,944
1942 v..,.... 141,081(4) 62,076 473,910 208,520 193,727 85,240 808,718 355,836
y = ee. 7,153,974 2,074,652 7,153,974 2,074,652
i MY «e. 10,579,778 2,575,695 ee. 10,579,778 2,575,695

(a) Magnesium metal produced in 1918 at Shawinigan Fells, Quebec by Shawinigen rlectro Metals Company
Iimited from imported magnesium chloride but data not available.
(b) Approxinmately 200,000 pounds produced at Trail from imported magnesium chloride; complete date not

available.
(c) Powder.
(d) Produced in Ontario from Quebec brucite,
Table 26 - C N OF MAGNES GOTS IN CAN. 939-194
1939 1940 1941 1942 1943
(pounds)
In non-ferrous mMeltArs .....eec.., 31,990 192,000 825,717 1,072,346 1,298,650
In white metal alloy foundries ... 774 7,770 9,515 9,850 16,821
In brass and bronze foundries .... 16 163 42,821 44,553 132,465
In aluminum products cecesecscesse ves 240 127 ees 89,523
In ammunition eseeescsscocscncases tee 404 eos eew cea
In phermaceutical® eeececesccsccnse 200 esg sse B -

TOTAL ACCOUNTED FOR +....... 32,980 200,577 878,180 1,126,749 1,537,459
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LANGANESE
(Buresu of kines, Ottawa)

All mangenese properties in Canude were inactive in 1944. The small Cenadien production in the
pust has come trom deposits in the Meritime Provinces.

The mangunese ores thet have been mined in Caneda are pyrolusite (knOp), psilomelane (HgMnOx),
manganite (kn,0.H,_0), and braunite (lnpOy4), ell of which are black or grey-black end comparatively hard;
bog mangunese, a soft earthy bleck oxide; and & small emount of rhodochrosite (MnCOz), & pink, fairly
sort mineral., Fyrolusite, the most common and most importent, conteins, when pure, 63 per cent manganese.
It is much sof'ter than the other herd rock ores and cun be distinguished in the field by the ease with
which it blackens the fingers. Loat of the hard rock deposits are replacements in limestone, but they
wlso occur in the form of accumuluted nodules end cementing material in siliceous sediments, and as veins
in metamcrphosed precarbonifercus rocks.

Most of the 200 deposits of munganese known in Cenede are in the Maritime Provinces. They ars
mostly lcw-graae replacement or bog deposits, and & smell amount of high quality ore has been mined in
only a few localities,

Since the ocutbreak of the war much attention has been given to the development of kmown deposits,
to the search for new sources or supply, and to the exploration of severel old properties. Little high-
grade ore remains in these old properties, though it is possivle thut a fair tonnage of medium-grads ore
is aveilable, Mo new depogits huve been found, however, und attempts to operate some of the better grade
old properties were discontinued after a few months' work. JFroduction ceased in the fall of 1943, im which
year & carlot wus shipped from Jorden Mountain, north of Sussex, New Brunswick. From 1939 until the fall
of 1943 there was & amall production in New Brunswick also from Gowland kountain near Elgin, southeast of
Susaex; Turtle Creek, near Berryton, and at Quaco Head, near St. kartin on the south coasat.

In Nova Scotia, the principal output came from New Ross, 45 mileas weat of Halifax, and there was .
a amall output from Bast Mountain, east of Truro.

From 1886 to the end of 1943, a total of sbout 18,600 short tons of manganese ore was produced in
Canada, close to half of it from 1887 to 1890 inclusive,.

Approximately 45 per cent of the imports of manganese ore in 1344 totalling 79,906 short tons,
valued at $2,213,396, came from Indie; about 40 per cent from the Gold Coast; end the remainder from
Egypt, Chile, and the United States. This was an increase of 56 per cent over the tonnage imported in 1943,
Consumpticn was 81,824 tons, & 36 per cent increcse over that of 1943,

world production of manganese ore is between six and seven million tons snnually, the leading
producing countries being Russie, British India, Gold Coast, United States, Union of South Africa, Brezil,
and Cuba.

It is estimated that over 90 per cent of the world consumption of mangenese ore is used in the
manufaecture of iron and steel, the ore so used being termed "Metallurgical®™, The renmainder is termed
"Chemical™. !Metallurgical ore is used for muking ferronangunese, silico-mengenese, and spiegeleisen, in
which forms it is added to the steel bath. Mangunese is beneficial meinly in improving the workability of
the steel and in improving the product by acting as & deoxidizer, a desulphurizer, and a re-carbonizer,
About 13 pounds of mengenese is used in each ton of steel, Ferromangenese, containing 75 to 82 per cent
manganese and 5 to 7 per cent carbon, is by far the most importent addition agent, and the highest "ferro”
&rade ore is used to make it. Such ore should contein at least 48 per cent of manganese and not more than
6 per cent iron, 10 per cent silica and alumina, and 0.18 per cent phosphorous; and the ratic of mangenese
to iron should not be leas than seven to cne, The ore should be hard and in lumps of less then 4 inches,
and not more than 12 per cent should pass a 20-mesh screen. Soft ores, such ss bog menganese, are objec-
tionable urleas they are briquetted. It takes about two tons of 48 per cent ore to meke one ton of
standard ferro,

The Cenesdian market for metellurgical ore is confined mainly to two manufacturers of manganese
ferro-alloys; numely, ulectro-letallurgical Company, welland, and Canadian Furnace, limited, Port Colborms,
both in Ontario.

Chemical grade ores are usged meinly in the manutacture of dry batteries. Specificutions call for
high-grude pyrolusite becuuse of its high available oxygen, which acts as a depolarizer. The ore ghould
contain not less then 75 per cent mangunese dioxide (MnO2). Most of the ore is ground to 200 mesh, but
same coarse ground ore of 8 to 12 mesh is alsc used. Ceanadiun requiren.nts of chemical ore range fram
3,000 to 4,000 tons & yeur, most of it being ore trom the Gold Coast. Neerly all of it is used by three
munutacturers of dry butteries in Cnturio, namely: Cenadien Nationul Carbon Compuny, loronto; Burgess
Battery Jompany, Miagera l'ells; and General Ury Batteries of Jansda, Limited, Toronto., Chemical ore is
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used also as colouring 8gents in the glass, ceramic, and paint industries; es pigments and dyeing materials;
as salts in photogrephy, rertilizers, disinfoctants, bleachers; and for other minor purposes.

Prices of ferro-grade ore depend upon the manganess content amd the amount of harmful impurities.
Imported ore is usuaslly quoted in cents per long ton unit of 22.4 pounds of contained menganese. United
States prices for metallurgicel oreas (based on a standard duty-free ore containing 48 per cent manganese
and within the specificutions outlined), are 85 cents per long unit of contained mengenese &t Gulf of
Mexico ports, and 90 cents at New York and other atlantic porta. The premiums and penelties for ores
varying trom the standard grade can be obtained from the Metals Controller, Ottawa, The prices paid in
1944 by the Government and Canedian consumers for approximately 48 per cent manganese ore were 346 for
Indian ore at ./ellend and 37 per long ton for Gold Coast ore at Canadian ports.

The delivered prices of chemical grade (bettery grade) manganese ores in Cenadian currency for
finely ground battery grade ore in begs imported into Canada rrom /ifrice or Montane, U.S.A., was $60 to
$85 a short ton depending upon mesh and origin.

Known deposits of high-grade manganese ore in Canada are amall, and are elmost exheusted. No
commercial grede deposits have been tound and future production appears to be unlikely unlesa
sufficient manganese is discovered during the operation of the Steep Rock iron deposits to warrant its
recovery as & by-product.

Table 27 - PRODUCTION (SALNS) OF MANGANZSE CRE Il CANADA FOR YEARS SPECIFIED

Year Tons Value Yeoar Tons Value

$ $
1915.cccssscncacnns 201 9,360 1936 secccecssccscns 221 1,596
1916 cessesacoacan 957 89,544 1937 ececsccscccsnnn 85 817
1917 LRI R LI ) 158 14,836 lgw SO 2 28000000082 L RN ]
B L. lbieees 440 6,230 1939 everevcrensee. 396 3,688
A St Weoeavons 564 4,088 B ave s anands. || B62 4,315
19251929 cacccces vee cee 1941 c.secccccscccee (I) (x)
T P Ures 273 1,356 TOE Bl oan.sidoee | S 8,932
1951 SN OOOBIENISTERLES 117 2'8” 1943 L KR R LR ‘8 985
1932‘19“ LR ) LR J s 1944 Qe e et nesndosnnse L RS LN
1935 cecsscsnceoss 100 800

{x) 7,500 pounds manganese metal produced at the mine from Nova Scotia manganese ore.

Table 28 - CONSUMPTIMN (F MANGANIFEROUS CORE AND MANGANESE COMPOUNDS IN SPECIFIED CANADIAN INDUSTRIES,
1942 and 1943

Industry Items Quantity Value
$
1l 9 4 2
Electrical apperatus and supplies Mangenese dioxide ............ pound 5,377,595 202,273
Paints, pigments end vernishes .. Mengenese naphthenate ........ pound 68,676 4,748
Steel ingots and cestings ....... Ore, menganiferous (foreign) . pound 64, 000 1,600
5piegelelBsn ....ecveeceeseeaes ShOrt ton 2,911 153,054
FOrramangeness .......ssese..0+ short ton 19,190 2,484,783
S111COMENGENSSE seevssecsesecss ShOTt tonm 8,065 918,774
dhite metal 8l10Y¥8 eescevcvssaces Manganese metl8l s..ceecesess.. pound 38,267 19,508
l 9 4 3
Flectrical apparatus and supplies Manganese dioxide ............ pound 6,105,401 215,613
Paints, pigments end varnishes .. Mangenese naphthenate ........ pound 70,271 12,880
Steel ingots end castings ....... Ore, menganirerous (foreign) . pound ot cee
Splegeleisen ¢.cceececeecssc.-co ShOrt ton 367 31,474
Ferramanganese «..ccseceeeee0.. ShOrt ton 19,096 2,356,754
8111cOMANZENESe «cesasecsvse.. ShOrt ton 9,568 1,094,239
Jhite metal ﬂlloys Cecsecnscrence Mangﬂnese mMet8l ceccacsccccses pOlmd 9,431 4,704

NOTE: 1In eddition to the consumption reccrded in the table above, a considerable quantity of mangeniferous
ore 1s employed in the menufacture of ferro-alloys.
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MERCURY
(Bureau of kines, Ottawa)

At the outbresk of the wer the illies were seriously deficient in mercury, as the bulk of world
output came trom Italy and spain. Prices rose to nearly three times the pre-war level, but within two
years, owing to the greatly increased production from the United States and from the Pinchi mine in British
Columbia, supplies becume sufficient to enable the export of mercury to the other Allied countries. Early
in 1944 meny of the activities in the United States and some in Cenada were suspended as the supply was
much greater than the demend, and prices declined. The Pinchi mine was closed down in July and at present
(April, 1945) no mercury is being produced in Canada. Late in the summer, however, a camplete reversal
took plece, mainly due to unforeseen requirements for a new epplicution, end prices increased appreciably.
Towards the close of the year, stocks in the United States were at their lowest level and some of the mines
in that country were recpened.

Cinnabar (HgS), the principal ore of mercury, is & heavy (s.g.=8.l1) mineral with a deep cochineal-
red colour and scarlet streak, and contains 86 per cent mercury. In Cenada, the ore occurs in porous rocks
such as altered limestones (enkerite), volcanic breccias or greenstones, and green and purple andesitic
lavas. The cinnabar often occurs in veins and stringers of calcite or dolomite within these rocks and may
be associated with stibnite (antimony sulphide) and accampanied by globules of metallic mercury. The
presence of mercury cen be readily detected by heating a small piece of rock to about 300°C and placing it
between &an ultra-vioclet ray lamp with purple filter end & screen coated with powdered willemite (2inc
silicate). If mercury is present & fume ahadow will be cast on the screen. As little as 0,02 per cent
mercury cen be detected in this manner, but better results are echieved with a powdered sample.

The only known deposits of cinnabar in Cenada are in British Columbia, by far the most important
development being that on the northwest side of Pinchi Leke, (Umineca mining division, about 40 miles north
of Venderhocof stetion on the Canadien Netional Railway. The ore-bodies are on e steep mountainside and
consist of large cinnebar-bearing areess in veins and a3 imprégnations, mainly in dolomitized and brecciated
limestone along zones of frecturing and shearing. The deposit was discovered in the summer of 1937 and was
optioned late in 1938 to Consolidated Mining end Smelting Campany. Production was started in June, 1940.
The mine has veen developed by & glory hole and by levels for 400 feet above the main 200-foot haulage
level fram which a 200-foot deep shaft was sunk early in 1944, giving a vertical distance of about 800 feet.
Exploration and diemond drilling revealed orse all the way down to the bottom of the shaft, and et this
depth the grade is better than the uverage (0.4 per cent mercury) of the milling ore. A number of cinnebar
claims were staked and prospected in 1942 and 1943 elong the so-culled "Pinchi fault", which runas in a
northwesterly direction tor at least 100 miles fram Pinchd Lake, Of chief importance is the Takle property,
east of the aeadwater of Silver Creek, 85 miles northwest of the Pinchi mine.

During the poeriod 1939 to 1943 scme prospecting was also carried out and a few flasks were pro-
duced rrom daposits north of Kamloops Leke; from the Yalekam River, 30 miles northwest of Iillooet; fram
Relay COreek und 16 miles north of Minto City, both north of Bridge River. Part of the Bmpire Mercury Mines
plant, north of Minto City, was removed to Copper Creek, Kamloops Lake, in the autumn of 1942, but apperent-
ly was not re-erected.

Canadien production in 1944 wes 9,683 tlasks (of 76 pounds each) valued at $1,210,375, as compared
with 22,240 tlasks valued at $4,559,200 in 1943, Since the outbreek of the war Ceneda has produced 54,641
flasks or about 2,076 tons,

axports emounted to 4,682 flasks, & decrease of 70 per cent comparea with 1943, They were valued
at 3959,810 and were shipped to India, United States, and sustralia. Imports were 466 flasks valued at
$44,182, and were nearly all from Mexico. Producers and consumers stocks at the end of the year were
8,315 flasks.

The plent at the Pinchi mine, consisting of .edge roasters, kilns, and condensers, is capable of
treating about 1,200 tons of ore dally, but was treating only 400 tons dajily before it was closed down in
July because of the lack of & merket end of en accumulation of stocks. The Pinchi mine was the largest
single producer of mercury in the Jestern hemisphere, its output during its four years of operation being
ovar 2,000 tons of refined mercury,

The Takla property was operated by Bralorne kinesg, Limited, a production from the 100-ton plant
was started in November, 1943, ..8 the aeposit is in comparatively flat country the mine is developed by
shaft, mainly from the 100-foot level. Operations ceased in September, 1944, after the Metal Reserve
Campeny (U.S.) cancelled the contract., Procduction during the period amounted to about 66 tons of mercury.
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dorld production just prior to the war was estimated to be slightly in exceass of 5,500 metric
tons a yeer. For many yeers Italy and Spain have shured honours as the lesding producer, and prior to the
wer they accounted jointly for 75 per cent of the world output, and the United States contributed about 11
per cent. The pre-wer output from Russia, then the fourth lurgest producer, wes about 300 metric tons &
year. Production from Nexico in 1944 was reported to be about 900 tons. Czechoslovakis, Chine, Jupen,
chile, and Feru are alsoc producers of mercury. In the Union of South africa, production was sterted at

Monarch Kop in 1940 and its output has increused substantially each yeer since then., In 1944 it was nearly
1,200 tlasks (45.3 tona),

Production in the United States in 1944 was about 37,500 tlasks, compared with 51,929 in 1943,
which was the highest since 1851, Culitrornie contributed about 75 per cent of the output. The New Idria
mine in San Benito county, valifornia, continued to be the leading producing mine.,

Canadu uses sbout 3,000 tlasks Of mercury a year, about 75 per cent of it for medicinal and
phermaceutical purposes, and in heavy chemical industries. The consumption of mercury in Canadien gold
mines, which is now about 7 per cent of the total, has decreased owing to wider use of cyanidetion and to

improvements in the recovery of the mercury after emalgamation.

In the United States the main cause for the recent marked increese in consumption was the large
demand for mercury for use in the Ruben dry battery. This small cell, about 3/8-inch high, containing
mercuric oxide and layers of zinc and paper in the form of a spiral, will last five times as long as the
standard flash lamp battery. It is being used widely in &ll branches of the armed forces; in small portable
redios (walkie-telkle), etc,; and large peacetime markets are forecast. Other uses for mercury are: as a
catalyst or in the electrolytic preparation of chlorine, caustic soda, acetic acid, and ecetone, In the
past an appreciable smount of the metal was consumed as fulminate of mercury, & powerful detonator, but thia
has been replaced by other compounds such as lead azide, and only e smell quantity of mercury is now used
for a special type of detonator. Mercury is used in the manufacture of mercury salts, thermometers, medical
supplies, mirrors, mercury vapour, and fluorescent lamps; in the menufacture of electrical and chemical
appuratus; for autamatic electrical contacts; in electric rectifiers; as cathcdes in electrolytic chemical
processes; in the munufucture of telt; in bpiler compounds; in especially designed mercury boilers to re-
place steam in power production; in cosmetics; and for anti-fouling paint.

In the first quarter of 1944 the contirolled United States price of mercury was $176 per flask, but
by July the price had dropped to §96. It rose to $140 in December and to $170 in Februaery, 1945. In 1938
the average price was $75.
-

Imports of mercury into Caneda from the Unjted States are not subject to duty, but are subject to
& sales and war tex amounting to 18 per cent of the value in Cansdian funds. ‘The present price of Canadien
mercury 1s largely governed by that of the United States. Cenadian imports into the United States are
subject to a turirr of 25 cents per pound, or $19 per flask in United States currency. Specifications call
for a minimum of 99.5 per cent mercury and a mexima of 0.3 per cent entimony end 0.1 per cent arsenic.

Apart from direct war uses, it is possible that the demand for mercury will continue to rise, due
to 1ts new use in the manufacture of miniature dry batteries. In the event of an increused demand for this
and other uses, Caneda's output could be readily meintained at the record rate of 1943, when 22,240 flasks
were produced, and, if necessary, this rate could be substentially increased,

Table 29 - PRODUCTION OF LERCURY IN CANADA

Year Pounds 3 Year Pounds 3
T T WA A TN 5,396 2,343 R AR T e d A 153,830 369,317
e ™. Tl 4,408 1,940 POTM- arnd saatite 18 5 536,304 1,335,697
B e eh e s 684 324 flons e, . . L0 1,035,914 2,943,807
1924-1927 (X) eess 380 (x) 1538 S| . 1,690,240 4,559,200
1 SR 760 760 TREL s steree v o5 75,908 1,210,375
1939 [ EEA RN NN ENERREN] 436 - 1'226

(x) Data from & report issued by Bureau of lines, Ottewa; velue nor recorded,
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Table 40 — CUNSUMPTIN OF NFRCURY IN SPECIFIED CANAUIAN INDUSTRIES, 1939-1943

1939 1940 1941 1942 1943
(Pourds )
Ledicinals and phermaceuticals ........ 20,473 30,246 67,607 78,362 79,786
Heavy chemicals (catalyst) «cccoeec-... 58,954 30,904 35,319 50,958 72,531
klectrical apparatus e.ceecceccsscescess 2,161 1,899 25,738 42,313 28,786
Non=ferrous gmelters s..icecceesvescvses 857 1,636 4,635 1,201 1,838
Petroleum refineriss ceececcsscccceaass 359 328 920 684 372
GOld MINGB s.ceessvecasscsscsaccsscscnse 6,313 6,000 11,091 10,000 eve
AMMUNI tION ceceeocvoscsvssccscccssncnnes eesn 4,630 8,217 ev e ene
Other industTies se.eescscsscsscccccssns 500 ces 2,591 1,650 5,752
TOTAL ACCUUNTED FOR ee-ee..... 89,617 75,643 156,118 185,178 109,279
MOLTRDENTM

(Bureau of Mines, Ottawa)

Molybdenum concentrutes produced in Canada are shipped to Climax Molybdenum Company, Langeloth,
Pennsylvanie, for conversion into oxide or ferramolybdenun, and equivalent amounts of these products are
shipped by that company to Reilwey and Power Compeny, Montreal, the distributor for Cenada. The supply
situation had improved to such an extent that in .pril, 1944, it was decided to discontinue operations at the
Indien biolybdenur mine (Dome Minee, Limited) in Preissac township, wuebec, as the output from the IaCorne
mine in lajorne township, wuebec, would be sufficient to rmeet the Cenedian requirements. In May, 1944,
cperations at the uyon Molybdenite property neasr .uyon, .uebec, .ere ulso discontinued.

lolybdenite, the chiet ore of molybdenws, is a sort ana shiny sveel blue-grey sulphide contelning
60 per cent of the metel. In Eastern Canada it is usually found in pegnetite dykes or along the contacts of
limestone und gneiss, commonly assoclated with greenish grey pyroxenites in which other metsllic minerals
such as pyrite and pyrrhotite often occur. In porthern and western ntario, Quebec, and in British Columbia,
molybdenits ususlly occurs in quartz or in quartz veins, slong the contacts of, or intruded into grenites,
or diorites. It generally occurs in the form of soft, plieble flakes or leaves, but is sometimes semi-
emorphous, filling cracks and amearing the rock surface, It can be readily distinguished in the field by
the olive gzrey-green smear it leaves when rubbed on glazed white porcelain or enamel. Graphite, for which it
is often mistaken, leaves a grey-black smeer.

All of the production in 1944 came fram the LaCorne and Indian Molybdenum mines in the Abitibi
area and the Quyon Molybdenite mine near Quyon, Quebec, 35 miles northwest of Ottawa.

Fram the 187,130 tons of ore treated in 1944 by the three producers, about 1,097 tons of high~
grade concentrate was produced and 1,064 tons of comcentrate and molybdenum trioxide were shipped, the 561
tons of conteined molybdenum being velued at $1,079,698. In 1943, 192 tons of contained molybdenum was
shipped.

Jartime Metule Corporation tock over the LeCorne property in July, 1942, and made arrangements for
Siscoe Gold lines, Limited, to operate the mine. Production at the enlarged mill was started in May, 1943,
and by the end of December, 1944, neerly 150,000 tons of ore containicg between 0.6 exd 0.7 per cent Ko8p
had been treated, the uverage during 1944 being sbout 270 tons aaily. The mine is producing over 30 tons
of molybdenum (contained in high-grade concentrates) a month.

Indian Molybdenum's 600-ton mill entered production in September, 1943, and by april 30, 1944,
when it was closed, it had treated a totul of about 93,000 tons of ore.

yuyon kiolybdenite Compeny treated about 150 tons of ore aaily, which averaged 0.2 per cent kKoSa,
The concentrate was converted to molybdic oxide in a smull roasting plant on the property, and was then
briquetted and shipped to steel manufucturers in Canude, During the last war this mine was the world's
largest producer of molybdenwn and it contributed nearly 80 per cent of Canada's output before 1939. The
compeny was acquired by J. J. Gray, of Toronto, in Luy, 1944.

Prior to the war, 91 per cent of the world production, estimated at 16,500 tons of metallic molyb-
denum, cume from the United States, Climax Molybdenum Company, Climex, Colorado, the world's largest pro-
ducer, reduced its tonnage and is treating sbout 10,000 tons of ore daily corntaining about 0.5 per cent
LoSs. The company probubly contributed about 60 per cent of United Stutes totsl output of conteined molyb-
denum in 1944, This total amounted to 19,267 tons, compared with 30,833 tons in 1943. Nost of the remain-
der is obtuined as a by-product of some of the large copper producers in Uteh, New Kexico, and Arizona.

Other producing countries are Norway, Mexico, Chile, Peru, French Morocco, Korea, Greece, Turkey, Yugoslavia,
sustralia, and recently Menchuria,
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Lolybdenite concentrate is converted into an addition agent that is introduced intoc steel as
molybdenwn trioxide, terramolybdenum, or to & smell extent as calcium molybdate. The oxide is usually
moulded into briquettes.

Molybdenum has a widening range of uses, but by fur the greater part of the output is used in
steel to intensify the ettect of other alloying metals, perticularly nickel, chromjum, and vanadium. These
stesls usually contain trom 0.15 to 0.4 per cent molybdenum, but in some instances the percentage 1s con~
siderably higher.

The Metals Controller's contract to purchese all domestic molybdenum products at & oonus price of
not less than B85 cents a pound of contained sulphide in concentrate, f.o.b. Ottawa, was terminated on
December 31, 1943, owing to churnged conditions. New producers will have to sell in the open market at the
normal price which is about 50 cents (Cunadian tunds).

The price u pouna ot contained molybdenum, f.0.t, Toronto, in Canadian funds, for the following
imported compounds is upyroximately: Calcium molybdate (42 per cent Mo), 98 cents; ferromolybdenum (60 per
cent ko), $1.15; «nd molybuic oxide (52 per cent Mo), 98 cents. The celcium molybdate is sold in bags of
about 12 1/2 pounds contuining exuctly 5 pounds of molybdenum. The molybdic oxide briquettes weigh 5 pounds
each and contain 2 1/2 pounas of molybdenun.

Canadian ore snd concentrate shipped to the United States is subject to a duty of 17 1/2 cents a
pound ot containea molybuenum,

Imports of calcium molybdate into Canada during 1944 totalled 3,960 pounds valued at $3,596. In
1944 the quantity of celecium molybdate and molybdenum oxide used in Canadian steel furnaces totalled 522
short tons valued at ;;813,8b6l.

Table 31 - MOLYBDENITE MIMING IN CANADA, 1942, 19435 and 1944

———— e T e e R e S

2 1942 1943 1944

ACtive 1'Irms seescesevsssccsesveccscsc.e NOo 16 12 4
B S Bowes e o+ T3, MoeieTe oke, ¢ co 1% o6 rola] lors s elan, "0 237,044 3,672,813 (x)

Employees -- (n 88l8YY .cccoveesvcasacse NO, 43 38 St

HBRE=GAITIOT'S teesceccccacss NO. 127 221 148

ROTEN NS, RS NG, 170 259 179

Salaries end weges -- S8lEric8 .e..ceeen. B 29,482 82,319 62,954

ERIEES 12 - +1a .o Ao A48 Sl 190,249 394 952 332,512

E R BBk So S ok ok o $ 219,731 477,271 395,466

Gross value of production ..e.veevceesse . B 134,963 549,515 1,079,698

Fugl and electricity used ..cceecececvens ] 30,965 73,961 54,614

Process supplies used s.ecececssessscces @ 21,124 81,07= 103,774

Freight and treatment charges ..sseesees @ 34,243 3,249 72,681

Net value or production § 48,631 391,219 848,629

{x) Data not recorded in 1944,

Teble 32 - PRODUCTIQ COF LCLYBDIZITITE IN UAllAD:, 1902-1944

. Ores and concentrates Total MoSy content

Year Ores milled ghipped or used of shipments

Tonsg Tons Value (a) Pounds

¥

DCE. BT ore5is + sineloialone oe be) « 3 Blegs 400 (v)
1903 cceaceacsacocscsssssne {e) 600 85.0 1,275 (v)
1904-1913 CE RN N NI S A vee oo s e s se
B et eRekuis *¥5ia) i) sioteioiei=ototots (¢) 166 16.5 2,063 3,814
TN LS SR A H s - S S FAY-) 39.0 28,920 29,210
1916 cvceccsesnssscacecanse 9,100 610.0 188,316 156,461
1917 cevvevsccesscccccnncos 22,605 1,554.38 320,006 330,816
lyls eecsesssenssoenasnttae 3-5,935 461.3 428,807 578,482
1919 .cecrcerccsvocvesananes 6,783 46.0 69,203 83,002
1920-1923 IEEE RN RN X NN R RR N NN e e RN *eve
1924 .eiccceccccccscscsosen 668 10.0 9,370 18,739
1925 seessevssnsccsscacscse 2,779 15.3 11,176 22,350
1926 cseesesescvcscenseccse 4,490 12.6 10,472 20,943
192" E I BN I B IR AL I L LN ] eew LR N ] LR ]
lgw PO OOV OGP ROINANS I an e LR N LN L) e

1929 .eecvscsssscrasccsnsas 2,900 9.5 6,400 16,150
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Table 32 - PRODUCTIGN OF MOLYBDENITE IN CANADA, 1902-1944 {concluded )

Ores and concentrates Total MaS8p content
Yoar Ores milled shipped or used of ahizgentl
Tons _Tons _ Value (a) Pounds
T
19:)0 setessosssensEmEnnenY cee see eee (XX
1931 IR R RN R NN NN NN NN AN 12 0061 %o 1.8“
1932-1936 PP OB NN RNEes "0 LN LR ] Se
1937 IR B N I B R A B I A A B 5’307 8.25 8'147 (b)
L p R e (v) 6.5 4,500 (v)
LT g AR Ll EC 1,492 1.3 816 (v)
1940 P R N R R 3.936 1l.1 10'280 (b)
1941 IR R RN N NEE N RN BN RN 28’100 98.3 88'470 173’991
1942 ceveveccsncascosnnsrene 39,708 113.7 134,963 158,780
1943 cescesessees sasssscce 120,576 392.4 549,515 653,200
T P 187,130 1064.0 1,079,698 1,870,132
{a) Value as given by the operators 1902 to 1939; 1940-1944 value estimated using market or Government
prices.
{b) Not known.
(c) Mines.

PITCHBLENDE - Pitchblende, the ore from which radium end uranium products are made, is mined in
Canuda only in the Great Bear district of the Northwest Territories.

A report prepered by the Bureau of Mines, Ottewa, states:

"Most of the world production of radium end uranium ores has came from the Belgian Congo, Cansda,
and the United States. The americen material consists mainly of low-uranium carnotite, found mainly in
Colorado and Utah, and now mined chiefly for its vanadium content, the present recovery of uranium and
radium being smull. Ores of the Belgian Congo are mainly a complex assemblage of secondary uranium minerals
resulting from the weathering of original pitchblende. The remainder of the world production has come
mostly from Czechoslovakia, Portugal, England, Australia, end Russia, but the deposits in most of these
countries are small and low-grade and are of minor importance at present.” (1941)

"1 and h J Metel Markets", New York, quoted radium at $25 to $30 per Mg of radium content, depend-
ing on guantity; September, 1945.

SELENTUM
{Bureau of Mines, Ottawa)

Selenium is rairly widely distributed, but is not abundent in pature. It occurs in associatiocn
with sulphur and rrequently accompanies the sulphides of heavy metals in the I orm of selenides. In no case
does 1t occur in gquantity lurge enovugh to be mined tor itself alone.

Commercial scleuiun is recovered in ussociation with tellurium from the slime or residus produced
in the refining ot copper. In Canuda it is recovered during the refining of blister copper produced in
Munitobe, Onterio, und uebec, and was first produced in the Uominion in 1931 in the copper refinery of
Internutional Nickel Company of Canada ut Copper Cliff, Ontario. The only other producer in Canada is
Cenudian Copper Lefiners, Limited, with refinery at Montreal rast, Quebec, where production was commenced in
November, 1934. Tho Copper Cliff product is derived from the treatment of the copper-nickel ore of the
Sudbury distriet, and that ut hontreul -ast is obtained from the treatment of the gold-copper ore of Norands,
wuebec, and the gold-copper-zinc ore of the Flin ¥lon mine on the boundary line between Manitoba and
Sasketchewan.,

sanadian production of selenium in 1944 wos 298,592 pounds valued at $537,466, compared with
374,015 pounds valued at 4,654,525 in 1943, The meximum production of 495,365 pounds was reached in 1942,
Wuebec 18 the source of about 58 per cent of the total output of the metal, Onterio about 18 per cent, and
Manitoba and saskatchewun the remainder,

wxports of gselenium and selenium salts in 1944 were 250,404 pounds valued at $445,768, compared
with 211,530 pounds vulued at $380,493 in 1943,

Jorld production of seleniwa is believed to approximete 600 to 700 short tons a year, the United
Stutes and Canads being the principul sources of supply. Small guantities are produced by several countries,
including Russiz, Rhodesia, und kexico.
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A plant for the manufacture of selenium compounds was erected in 1944 at Montreal Rest by Canedian
Copper Refiners, Limited.

Selenium i1s marketed as a black to steel-grey amorphous powder, but cakes and sticks are also
obtainable. Among the other products marketed are ferrc-selenium, sodium selenite, selenious acid, and
selenium diocxide,

The greatest single development in the utilization of selenium since the camencement of war hase
been its use in electrical rectifiers thet have pleyed such en important role in comnection with radar end
with generators for eeroplenes and army field equipment. Consideruble quentities are being used as
accelerators in the vulcenization of synthetic rubber. It 1s alsc being used to develop free mechining
qualities in steinless metal. Selenium is used &s an ingredient of austenitic chromium steels. For thia
purpose 1t is supplied in bers Of selenium~bearing stainless metal. The Battelle Ingtitute has discovered
that selenjum is useful in producing good ruby glass; is & quality-improver in lubriceting oil; and is &
potent ingredient of anti-fouling paints for ship bottoms.

Since august, 1938, the nominal price for selenium, black powdered, 99.5 per cent pure at New

York has been $1.75 & pound. "Glass Industry” gives the following quotations for selenium salte in 1943:
(1944 not available) barium selenite, $1.40 to $1.60 a pound, and sodium selenite, $1.50 to $1.65 a pound.

Table 33 - PRODUCTION OF S’ELB\‘IUN IN CANADA, 1931-]1944

Year Pounds $ Year Pounds $

el (%) ....... 21,500 40,850 b1 - R S, 358,929 622,742
1932 s Onosssase s e LR ] 1939 eS8 ®s e et 150'771 z66.714
1938 cccccasncecs 48,221 70,345 LD o oreTelehs Si= 179,880 343,533
MEBL . .eveacens 104,924 171,311 TS, e 406,930 777,236
TS SAAGE S e 366,425 703,536 pLeT ) A AP 495,369 951,108
BIGBELs e sialsld s oo e 350,857 621,017 [ C7 T I RS, S 374,013 654,523
BB N Rl o aie'sslde o 397,227 687,203 A 5o R R 298,592 537,466

(x) Piret commercial production in Canads.

Consumption of selenium in the manufecture of gless in Canada during 1943 was estimated at 1,687
pounds campared with 3,647 pounde in 1942,

General stetistics on employment, etc., as relating to the production of both selenium and
tellurium are included with those campiled for the Canadian non-ferrocus smelting and refining industry.

TANTALITE-C OLUMBITE - Canade produces no tantalite or columbite and according to the Bureau of
Mines, Ottewa, the known Canadien occurrences of these minerals are scarce and of undetermined economic
interest, The minerals tantalite and columbite are the tantalate and columbate, respectively, of iron and
mangenese, with the generel formule (Fe,Mn) (Ta,Cb)20g. They grede ome into the other according as whether
tentalum or columbium predominates. Both tantalite and columbite were of increasing importance in the
war effort end tentalite was placed in the group of "strategic™ minerals having the highest priority rating.
The occurrence of all tantalum-columhien minerals is restricted to sranite-pegmetites, or to residual or
alluvial deposits derived fram such rock. The chief world sources of tantalite proper have been Western
hustralia, Belgian Congo, Southern Rhodesia, Uganda, United States and Brezil. The supply of columbite has
come mainly fram Nigeria, Belglen Congo, Southwest Africa, Argentina and Brazil. The annual world output
of tantalite~columbjite is smell and complete date on same are not available at present. Tantelum metal is
highly resistent to corrosion and possesses remarkable conductivity for heat; one of its important uses 1s
in equipment, such as stills, condensers, tubes and heeaters 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 varicus speciel-purpose steels, end also in copper, aluminum and other metals.

There are no users of tantalum or columbium ores in Canade, the chief world market being in the
United States. The principal .merican consumer-buyer of tantalite is Fansteel Metallurgical Corporation,
North Chicego, Illinois, and of columbite, Electro-Metallurgical Company, 30 LEast 42nd Street, New York
City. These companies have been pioneers in the fields of industrial applications for tentelum and colum-
bium metals, alloys, and products, respectively, and are the leeding campanies engaged in treating the ores.

United States quotations for tantalum ore, srugust, 1945 were, per pound Tazls, §2 to 33 for 60
per cent concentrete, the price depending on the sourze. Columbjum metul, per kilo, base prices: rod $560;
sheet §500. Tentalum metal, per kilo, base prices, $160.60 for C.P. rod; sheet $143; discounts on volume
business,
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TELLURIUM - Tellurium occurs native and as an essential constituent of several minerals, none of
which has been found in commercial quantities. Tellurium-bearing minerals also occur in minute quantities
in association with other metallic ores, und the element may be recovered tram residues in the rerining of
copper or lead, &and also when sulphuric acid is manufactured from certain varieties of pyrites. The
potential recovery and production of tellurium are great, but the demand remains small so that the quantity
of rerined metal produced is small. Ores containing tellurium occur in British Columbia, Beskatchewan,
Manitoba, Onterio, and Quebec.

The electrolytic copper refineries operating in Caneda have plants for the recovery of tellurium
from their sludges, and for the production ot the refined metal. Tellurium wes first produced in Canada in
1934 at Ccpper Cliff, Onterio by International Nickel Company ot Canade, Limited. The anly other producer,
Canadian Copper Refiners, Limited, sterted production in 1935 et its plant in Mootreal East, Quebec. The
former plent treats the slime from the retining ot the blister copper produced by International Nickel
Company et Copper Clirt; and the latter, the slime from the refining ot the anode copper ot Noranda Mines,
Limited, Noranda, Quebec, and the blister copper of Hudson Bay Mining and Smelting Company, Flin Flon,
Manitoba. There has been no recovery in Canada from the sludge ot sulphuric acid chembers.

Canadian production of tellurium in 1944 was 10,661 pounds valued at $18,657, compaered with 8,600
pounds valued at $15,050 in 1943 and 11,084 pounds valued at $17,735 in 1942, Exports of tellurium are not
recorded mseparately.

dorld production is estimated at 150 short tons a year, or about double the pre-war figure, and
Caneda and the United Statee esppear to be the main sources of supply.

Metallic tellurium, until & few years ago, was of little industrial importance, Formerly it was
uged to a small extent in some radio work and elso in the photographic arts and for blackening art-silver-
ware. Small quantities are used as a colouring agent in the cereamic industry. ithen alloyed with lead, the
tensile strength and toughness of the lead is increased greatly. Lead alloys containing fram 0.1 to 0.5
per cent tallurium have been in use for some time in applications requiring resistance to vibration and
corrosion. The use of small quentities of tellurium as & subetitute for tin in the lead used for sheathing
electric wire cables is reported to improve the resistance of the caebles to heat and corrosion. It has
also been used for improving the machining qualities of certain steels. Very finely powdered tellurium is
used as rubber-compounding material. Its presence is stated to shorten the time of curing and to greatly
improve the resisting quelities of the product. A new use for tellurium is as a carbon stabilizer in cast
iron in which case it is used in the torm of a ferrotellurium,

A nominal price for tellurium of $1.75 per pound at New York has prevailed since 1938 and through-
out 1944, (Bureau of Mines, Ottewa)

ble 34 - OQDUCTIA OF TELILUR CANADA, 1934-1944

Year Pounds 13 Year Pounds E ]
OB (B6s) . ote v ais 0 000 5,150 25,599 LOTUR Jrae slaislarareisis 3,491 5,607
HIBRE S tateisioiaiaiaio ois o o/v 16,425 32,850 3L ) (IR R 11,453 18,394
1 R AR 35,591 62,997 1L o7 S » o 11,084 17,735
T I e S 41,490 71,777 o1y T S 8,600 15,050
LG e olote o alsfoiafase. o0 o 48,237 82,967 B O DL 10,661 18,657
e I A S, 2,940 4,769

(x) First commercial production in Caneada.

Table 35 -~ C 10N OF TELLUR IUM SEL AND WHITE MiTAL FOUNDRIES, 1940-1943

Year Steel Foundries White Metal Foundries
{Pounds)

1940 teeceonenccnsnescectcncsstnansssanns 400 629

1941 ceeccnrerctcerercetncttaresanrencns 185 492

1942 siceceveveocsrctesnratsenveccasncnn 30 612

1943 cecocvrsrccstcrrvosssenceesscsanans 135 453

THALLIUM - Thallium wae produced commercially for the first time in Canada in 1944. The output
totalling 128 pounds valued at $1,690 represented the metal contained in residues, produced by the Hudson
Bay Mining and Smelting Company, Limited at the Flin Flon emelter, Manitoba, These residues were exported
for treatment in foreign plants. Thallium metal was quoted in the United States at $12.50 per pound,
nominal, September, 1945. The element hue an atomic weight of 204 and hes been used in alloys end glass-
making.
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IV
(Bureau of Mines, Ottawa)

Tin is widely distributed, but in only a few countries are the deposits sufficiently large for
commeroial development. Cassiterite (Sn0Op) is the only important ore of tin eand in the pure state it
contains 78.6 per cent of the metal. Stannite, a sulphide of copper, iron, and tin, has little importance
a8 an ore.

In British Columbim the small cassiterite content of the silver-lead-zinc ore of the Sullivan mine
at Kimberley now being recovered from the zinc tailing is the source of Cenada's production of tin., Stannite
is present in the ore of the Snowflake property near Revelstoke, and cassiterite end stannite have been
noted at several other places in the province. Cassiterite occurs elsc in many other places in Canada, but
no commercial deposits have been found. In the unglaciated parts of Yukon, stream tin has been found in
small quantities, but no meriocus attempt seems to have been made to test the gravels thoroughly for tin.
During the pest few years it has become apparent that the gold-bearing placers in many creeks in the Mayo
district contain some crystalline cassiterite. Some evidence has been gathered showing the likelihood of
there being from 200 to 300 tons of tin available as cassiterite in the placers of Dublin Gulch and Heggart
Creek. In August, 1943, a lode source of this tin was found on the north side of Dublin Gulch asseying
from 3/4 to 1 1/2 per cent tin across an approximate width of 3 feet.

The tin concentration plant of Consolidated Mining and Smelting Company at Kimberley commenced
operation on March 1, 1941, and has been functioning very satisfactorily. The plant for the production of
refined tin also at Kimberley was brought into commercial operaiion in April, 1942. The tin content of the
ore is small and the recovery is proportionately small.

Production of tin in 1944 was 516,626 pounds valued at $299,643, compared with 776,937 pounds
valued at $450,623 in 1943. Imports of tin in the form of blocks, pigs, tin foil, and collapsible tubes in
1944 were valued at $2,178,118, compared with $1,766,334 in 1943.

The tin produced at Kimberley and the small domestic recovery of secondary tin are far from
putficient to meet the Canadian requirements, which in peacetime amounted to about 3,000 tons a year and are
now much larger. These requirements were formerly obtained mostly from smelters in the Straits Settlements.
The position of the illied countries in respect to tin became criticel with the capture by Japan of these
emelters end of the Malayan tin mines, and the civilien use of the metal has been greutly curtailed. The
gearch tor commercial deposits of tin in Canade was continued and some occurrences of possible economic
interest were found by & Geological Survey party in the Yellowknife area, Northwest Territcries. Elsewhere,
the results were not encoureging.

The world smelter production of tin in 1939 (data for war years incomplete) was 175,500 long tons.

Beceuse of changing conditions and the wide renge in the market value of the metal, no definite
statement can be made as to what constitutes payable ore. Under wartime conditions, however, provided the
deposit is reusonsbly large, it is worthy of attention even though the grade of the material is lower then
would ordinarily be regerded as guitable for commercial development. Most tin ores are too low in grade to
be treated directly end accordingly must be concentrated. Concentrates ere in most cases purchased on a 60
per cent tin basis and for each unit or fraction above or below 60 per cent the returning cherge is reduced
or increased. They are subject to penalties if they contain more than one per cent sulphur end 5 per cent
iron. Antimony, ersenic, bismuth, copper, lead, and other impurities are not penalized. Consolidated
Mining and Smelting Compeny is prepared to treat tin concentrate at its new smelter at Kimberley to the
1imit of its relatively smell capacity.

The only ofther tin smelter on the North Americen Continemnt {8 at Texms City, Texas. This
Govermeent-spansored smelter was built by Tin Processing Corporetion of New York and had originally a capa-
eity of 50,000 long tons of eoncemtrate or 18,000 long tons of tin & year. Built to treat the portion of
Bolivien ores made available to the United States (50,000 long tons of concentrate), i1t was ready for
operation in April, 1942, Subsequent enlargements ralsed the capacity of the smelter to 90,000 long tons a
year. In 1944 it was producing at the rate of 30,000 long tons of metal s year. Following its entry into
the war, the United States took over all the supplies of the metal in that country and specific allocation
of tin was takem over by the Director of Priorities.

Tin is used chiefly in the manufacture of tin plate, mainly for use in the meking of tin cans and
of containers of all kinds. It is a necessary ingredient of solder and is & component part of most babtitt
and other anti-friction metals, without which manufacturing and transportation would be impossible. Smaller
quantities are used in foil, which in turn 1s used for wrapping food, tobacco, etec.; in terne-plate, pipe
and tubing; type metel; bronze; gelvenizing; and in bar tin,

The price of tin in New York was fixed in August, 1941, at 52 cents a pound and there has been no
change gince then,
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Teble 36 - PRODUCTION OF NEW TIN IN CANADA, 1941-1944

Year Pounds $

MIGESNN(EXS)) WaXatets & o (s o o) v/s/6 s1slo ko +[o/Ta s & ¢ ojals & 64,744 33,667
o R e L P 1,237,863 643, 689
PRI s KA o i o ool oo B i e 776,937 450,623
o A AR RO SN TR 516,626 299,643

(x) First commercial production.

Table 37 = COLSUMFTION OF TIN IN CANADA BY INDUSTRIES, 1939-1943

1939 1940 1941 1942 1943
{short tons)

Brass and bronze foundries s.sessececcoace 129 277 437 217 357
fhite metal Foundries sesssessssasessssess 1,640 2,087 3,141 1,530 1,106
Steel foundries (chiefly for tin plate) . 810 1,207 2,346 1,428 1,148
Tron foundries scecscssossccaccsoscsosanss 52 84 224 49 88
Galvanizing plants c.sssesesescesscccncse O 90 50 226 28
Jewellery and silverware plants s.eeesses 45 64 146 15 oo
Electrical apparatus plants secececescces 34 43 56 6 42
Miscellaneous industries s.eveecccscesses 7 16 36 30 10

TOTAL ACCOUNTED FUR eeevecoscsscases 2,787 3,868 6,436 3,501 2,779

Production of secondary tin in Canadien planta in 1943 was estimated at 16,560 pounds campared
with 64,511 pounds in 1942,

Teble 38 - IMPCRTS INTC CANADA AND EXPORTS OF TIN AND TIN PRODUCTS, 1943 and 1944

IFN 9T 13 1 9 4 4
L Pounds N Pounds 3
IMPORTS

Tin in blocks, pigs Or DAYB .eisceecerssess 2,631,100 1,504,438 2,682,300 1,767,779
I TTIRGIRLN ¥ ve == is 5o =01 dlere 3]0 sle s 010 410 s soTsssnnase 829,394 106,174 1,625,265 217,978
Collapmsible LUDEB eccescocrccosssoscnscacns ces 155,722 soe 192,361
Tin bichloride and tin crystals .seececeesces 11,054 5,031 10,139 4,807
Oxide Of tin 8nd COPPEY sesecccsrassesssons 142,986 30,274 168,462 38,954
Phosphor tin and phosphor bronze in blocks,

bars, plates, eLC. ceeccen.trescacescones 708, 624 321,408 735,419 361,916
Tin plate food contalners .cceeeceecreccase eee 258,084 coso 244,780
Tin plate containers, Ii.0.Pe seseessesccnas sas 84,721 ces 116,370
Sheets, tin and leed coated ..ciecvssecasss 20,230,500 877,446 35,589,700 1,582,839
Manufactures of tin plate painted, etc.,

manufactures of tin, N.0.P. cesscrsoscres cee 498,633 one 426,833
Kitchen or dairy holloware of iron or

steel coated with tin .eveecececcrcccscnes et 82,892 ase 75,757
Arseniate, biarsentate and stannate of

B008 ..0svvensccvenssscssarsescscssansssna 83'529 18,712 86.475 24,&38
Tin pl&tii BCTED eevccscsncevsssnsccasnonnssscs 2,354,000 21,285 o ee e
Tin plate, N.0.Ds sscesessseccctasassacncss 64,485,400 3,679,160 44,332,300 2,496,682

EXPORTS

TINWAT® o0vceoosessavsacssnensasosacncsncncse cee 10,236 PP 66,500
Tin plate BCIBP crecesovscsssscacscsvanssne 26,799,600 135,557 31,914,500 145,624

TITANIUM - 41] known occurrences of titanium in Cenade of possible econcmic interest are in Quebec
and Ontario, Ilmenite or titanie irom (FeTiOs), in commercial quantities and containing from 18 to 25 per
cent of titanium 48 founa at St. Urbain in Charlevoix county, end st Ivry in Terrebonne county, Quebec.
Rutile (Tiug), which usually contains 54 to 59 per cent titanium, is found mixed with the ilmenite in parts
of one of the st, Urbasin occurrences end in sufficient quantities to make it of possible importance for the
rutile alone, this being the only known workeble deposit of rutile in Canada. Titaniferous magnetite
{magnetite containing 3 to 1o per cent titanium) deposits occur on the oaguenuy River, near Lake St. John,
apd at Bay of Seven Islands, both in Luebec, and on the shores of Seine Bay and Bad Vermilion Lake in
Western (ntario.



Toe Ceftadian outpat #f ilmendite is shipped annually from the St. Urbain deposits, part of 1t to
Wiagara Falls, hew York, presumably for use in the manufacture of ferrotitanium, and part of it to plants
of the General Zlectric Company in the United States. No shipments irom the Ivry deposits have been report-
ad for several years.

The production of titanium ore (ilmenite) in 1944 was 33,973 tons valued at $165,195, compared
with 69,437 tons valued at $308,290 in 1948. Imports of titanium, which are in form of the oxide, are not
recorded Bseparately.

The world production of titanium ore is estimated ut about 300,000 tons of ilmenite and 9,000 tons
of rutile. India 18 the principal producer of ilmenite, the other importunt producers being Norwey, Malaya,
Portugal, Australie, United Stetes, and Cansau. The principel producers of rutile are Brazil, New South
Wairg (Australia), and the United States.

The United States became virtuslly self-sufficient in supplies of ilmenite with the completion of
the nlan to explolt the aAdirondack titanirerous iron ores., This deposit, known as the Maclntyre Development,
is at Newcamb, tssex county, in northeastern lNew York Stete, Development cf the property wasg started in 1941
by the Titanium Division of the National Leaed Company, and the property was put inte production in August,
1948, The progrem of operationa called for a daily mine output of 5,500 long tons of ore anelysing 16 per
cent Ti02, from which were to be produced 800 long tons of ilmenite concentrate containing about 48 per cent
1102, Titanium ore 1s also produced in the United States in Arkansas, Carolina, Florida, end Virginie. The
ilmenite concentrates shipped run from 42 to 54 per cent TiO2, and rutile contentrates from 92 to 95 per
cent Ti0z.

Commercial uses for titanium in recent years have continued to increase independently of the trend
of general business. Ilmenite continues to be uged chiefly in the manufacture of white pigment, end it is
used to & smaller extent for making ferro-elloys. In metallurgy, titenium is not only an effective deoxidi-
zer and cleansing agent, but also an alloying element. By addition of titanium, chrome-nickel steels are
uade more resistant to corrosion and chrame-molybdenum steels become easler to weld, In aluminium and
sundry non-ferrous alloys, titanium refines the grain and othorwise contributes to better structure. A
variety of caerbontitanium alloys are now avkilable. Titanium-treated rails are said to be superior to those
treated with silicon. In other industries titanium compounds heve meny different uses. Rutile is used
chiefly in welding-rod coatings, in steel manufacture, and in the ceramic industry.

The situation with respect to titenium dioxide pigments hes remained unchanged during 1944. All
of Canada's requirements were imported from the United States and the expanding demund continued to be met.

The lNew York quotation for ilmenite remained at $28 to $30 per gross ton of 60 per cent T102
f.0.b. Atlantic seaboard. The price for rutile 94 per cent Ti02 remained at 8 to 10 cents per pound of
concentrate. The price of ferro-carbontitenium f.o.b. plent remeined at $142.50 a ton, and metellic titanium
at §5 to 35.50 a pound throughout 1944. (Bureau of Mines, Ottawa)

Table 39 - PRODUCTION QF'TIEAEIUM ORE IN CANADA (x), 1927-1944

Yoar ghort ton $ Yoar Short ton $

B R, S e atois o o5 0 2,029 8,980 1936 eocecssesase 2,566 18,318
AR . cioseaions 2,244 6,732 YRR R L aluthes. 4 4,229 26,432
RN ...... 2,748 7,359 T A 207 1,449
BAGN Jaieisl s ensoen 412 1,239 Bk WL ¥ CLER - 3,694 21,267
1931 eescsesscoss 1,509 10,261 1940 coevceoesves 4,535 24,510
1932 ceseccsescse ces ans 1941 ci0co0cavean 12,651 49,110
asav. 1Y ....... 2 WL, 10,031 50,906
BT e leeeonnis 2,023 14,161 1998 o8 s maa s 36 69,437 308,290
oSet, S odall, . o5 2,288 16,400 1 IR A IS L 33,973 165,195

{x} All from Quebec.

Table 40 - CONSUMPTION OF TITANIUM PIGMENTS IN CANADIAN PAINT INDUSTRY, 1937-1943

-] Reduced Titanjum Pigments (x) Titanium White
3 Pounds Cost Pounds Cost
at works at works
Ly $
Bear s asiaic. s 32760 .. 3,748,341 362,869 1,299,857 193,107
B 5 e 3,903,337 378,548 1,341,359 200,552
B Lo s 2 s e e o 5,088,234 494,914 1,855,288 275,103
B o i 6,138,760 616,360 2,297,248 344,945
1 S 8,971,865 1,004,591 3,076,490 560,621
R k. hibats oo 7,034,376 578894 4,168,097 820, 990
1943 ,.0c00s00s0020 9.558 617 769,909 4.436,3682 811,086

{x) Containing titanium oxide.
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ble 41 - CONSUMPTION QOF FERROTITAN IN ACTURE OF 1939-1943
Tons
NI M oond R o B0 o R 3 E o aoon 118 23,498
1 A 5B a0 o0 0 07 G0 a0 G700 a0 atD D0 118 24,233
LEAIL T TG 0 an 0B On0 oo A i OB 8 e 181 52,128
1942 .eei-ceraaccaoveasasnecrrrnae 439 66,555
S S G hed 60 B0 00000 A0 0CO 08T o0 614 118,416
TUNGSTEN

(Bureau of Mines, Ottawa)

The supply of tungsten, which was critically short during 1943, is now in excess of the demand.
Consequently, the output of Canadian concentrates ceased at the emd of 1943, but stocks at the mines were
shipped during 1944. In the firat quarter of 1945 consumption increased for & special war uss, but by the
end of April orders were cancelled, end at the present rate of consumption Canada has nearly two years'
supply of tungsten. Resumption of mining operations thus appears unlikely, but if an urgent demand agein
arises, Caneda's requirements cen be adequately supplied from the Emerald property in southern British
Columbia,

Wolfremite, (Fe, Mn)WO4, 18 the principal ore of tungsten; the next in importance being scheelite
(CaWO4), a calcium tungstate. The tormer is & dark brown to black, heavy mineral, which conteins 76.4 per
cent WO3 (tungstic oxide) when pure, and is not common in Canada. Scheelite, the chief Canadian ore of
tungsten, is & heavy, fairly soft, usually buff, but sometimes white mineral with a dull lustre, which
contains 80.6 per cant WOz when pure., It is commonly associuted with quartz and frequently occurs in gold-
bearing veins and in certain contect metemorphic deposits. It can be detected readily in the dark by ita
brillient, pale bluish-white fluorescence under ultra-violet light and purple filter.

Intensive prospecting in 1941 and 1942 by means of the ultra-violet lemp revealed several hundred
occurrences of scheelite distributed in every province except Alberta, the majority as well as the largest
deposits being in British Columbie. All, except three or four, of the deposits are small and in many of
them the scheelite is associated with gold ocres and was recovered as a by-product of gold mining operations.

In Nova Scotia, the production came from the Indian Path mine near Lunenburg on the south coast,
and from the Moose River property 35 miles northeast of Halifex.

The production from Quebec was hand-picked ore from & number of gold mining operations.

In Ontario, over 90 per cent of the output ceme from Hollinger Congolidated Gold Mines, Timmics,
and most of the remainder came from Iittle Long lac and Kerr Addison gold mines. Fairly massive scheelite
occurs in the Hollinger mine in zones or bodies in quartz close to the porphyry, from the surface down to the
5,150=foot level.

In British Columbie, which was the leading producer of scheelite, the chief source of output was
Congolidated Mining and Smelting Company's Red Rose mine, south of Hazelton. The remainder of the produc-
tion came from the Emerald deposit, 6 miles southeast of Selmo in southern British Columbia, and from
several producers in the Bridge River area. The Emerald ore is rather finely disseminated, usually in
impure limestone with garnetite, and occurs in several contact metemorphic zones, mainly between granite
and argillite.

In the Yukon, the output ceme from placer operations, and in the Northwest Territories it came
mainly from Outpost Island in Great Slave Leke,

As noted, there was no production in 1944. Shipments consisted of concentrates on hand at mines
and mills and comprised, in the main, the 1943 output from the Kmerald property. The shipments amounted to
443.4 tons of high-grade and low-grade concentrates which conteined 142.5 tons of W03 (114 tons of tungsten)
valued at $245,780, They included 310 tons of low-grade concentrate (48 tons of WOz) that was shipped to
the United Etutes for treatment.

Shipments in 1943 reached a record of 754 tons of concentrate (327 tons of tungsten) valued at
$1,083,538, and from the sturt of the war to the end of 1944 they amounted to 1,510 tons of concentrate
containing 742 tons of W0z (594 tons of tungstem) valued at §1,786,525. Most of this was 70 to 75 per cent
WOz concentrate which was shipped to ntlas Steels, Limited, Welland, Ontario. The remainder consisted of
low-grade (10 to 15 per cent W0Oz) concentrate and was shipped to the United States for further treatment.
All concentrutes in stock at January 1, 1944, have now been shipped with the exception of about 33 tons of
very low-grade material at the Val d'Ur plant. 8tocks et Welland end in storage at Niegare Falls at end of
1944 amounted to 515 tons of contained tungsten.
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Consumption was about 232 tons of tungsten contained in scheelite and ferrotungsten, campered with
390 tons in 1943, No tungsten ore wes imported in 1944.

In Nove Scotia, production of tungsten ore was discontinued late in 1942,

In Quebec, the output wes shipped to the Val d'Or plant of the Quebec Department of Mines for
treatment until November, 1943, when this service was discontinued.

In Cntario, the ascheelite mill at the Hollinger mine entered production early in 1942 and was
closed in September, 1943, during which period it produced about 275 tons of high-grade concentrate, which
contained about 195 tons of WO3. The ore averaged 0.37 per cemnt WO3,

In British Columbie, production at the Red Rose property was started in January, 1942, and was
digoontinued in October, 1943, during which period 600 tons of high- (73.8 per cent) end low- (14 per cent)
grade concentrates (344 tons of WOz) were shipped, the everage grade of the ore treated being l.64 per cent

W0gz).

The Fmerald deposit was discovered early in 1942 and production from the 300-ton mill was sterted
in July, 1943. The property, which was operated by e Crown company, was closed in October, 1943, as &
result of the marked improvement in the tungsten aituation. During the short period of operations high~-
(72 per cent) and low~ (15 per cent) grade concentrates containing 137 tons of W03 were produced, the
average grade of ore treated being 1.7 per cent WOz, FEstimates of reserves are 250,000 tons of 1.25 per
cent WOy ore, apert from the ore in numerous minor bodies. The output from properties in the Bridge River
area amounted to about 12 tons of WOz,

The total output from the Yukon and the Northwest Territories amounted to about 21 tons of
contained WOz,

From 193% to May, 1944, when shipments ceased, the Bureau of Mines, Ottawa, received about 210
tons of ore from about 60 producers aecross the Dominion for treatment. From this ore ebout 63 tons of
concentrate which conteined 40 tons of WOz was recovered and shipped.

Canade has no plants for the menufacture of ferrotungsten or other tungstem eddition agents and
the only company making tungsten steels is Atlas Steels, Welland, Onturio. Only ascheelite is used by the
coampany et present, end the high-grade (not less than 70 per cent WO3) concentrate is added directly to
the stesl bath, This is possible becauss of the comparative eese with which the calcium forms e slag.

World production of tungsten ore and concentrate in 1939, on & basis of 60 per cent W03, was
asbout 40,000 metric tons, and the principel producers were China, Burma, United States, Bolivie, Malaya,
Spain, Portugal, Korea, Japanese-controlled areas in south China, Australia, Argentina, Brazil, and South
Africa, China was the chief source of tungsten for 20 years prior to 1939, the record production being
16,257 metric tons of 60 per cent WOz in 1937. The ore meinly occurs as wolframite. Most of the mines in
Kiangsi Province, where the largest deposits occur, are still under Chinese control. In Burma, the Mawchi
tin~-tungsten mine, 170 miles northemst of Rangoon, was the principal producer. Bolivia is the principal
producer in South Americe, In Europe the most extemsive tungsten deposits occur in Trasos-Montes in north-
sastern Portugal.

In the United Stetes, output in 1944 is estimated at 10,500 tons of 60 per cent WOz, compared
with the record of 12,045 tons in 1943. Most of the output came from Idaho, Celifornis, and Nevada, Ap~-
proximately half the United States 1944 production came from the Bradley Mining Company's operations at
Yollow Pine, near Stibnite, Idaho., The tungsten plant et Selt Leke City, operated by the U.S. Venedium
Corporation for the Metal Reserve Company, closed down in April, 1944. Most of the Canadian low-grade
concentrate was shipped in the past to this plant for chemical treatment. Most of the ore mined in the
United States is scheelite which occurs mainly in contact metamorphic deposits of tactite or skarn (garmet-
epidote-diopside~calcite-quartz-camplex} end is somewhzt similar to the deposits in southern British Columbia.

As an alloying metal in steel, tungsten (usually as ferrotungsten, but sometimes as calcium
tungatate or scheelite concentrate) is used sssentially to impart hardness and toughness, which ere main-
teined 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 steela for cutting tools, in which
the tungsten content is 1% to 20 per cent. Alloy steels conteining tungsten are being used extensively in
making ermour plate, armour-piercing projectiles, and other military equipment., The use of tungsten in
hard facing compounds is growing, Minor amounts of tungsten are used in steels for dies, valves, and valve
seate for internal combustion engines, end for permenent magnets. Stellite, the best known non-ferrous
alloy, conteins 10 to 15 per cent tungsten with higher percentages of chromium and cobalt, and accounts for
ebout 2 per cent of the tungsten consumed. Tungsten carbide is widely used as an extra hard cutting tool
and for projectiles. Pure tungsten is used in lamp filaments (about 1.5 per cent of the total tungsten
consumption), in redio tubes, contact points, etc.
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Until production ceased late in 1943, all seles of Caradian concentrate were made through the
Letuls Controller, Uttews, at a price of 326.50 a short unit (20 pounda) of WOs for concentrate containing
70 per cent WOy (within specificetions), delivered at Wellend, Ontario. Since then the price has fluctus-
ted downward and is unstable,

Teble 42 - PRCDUCTION (CCMMARCIAL SHIPMANTS) CF CRUDE TUNGSTEN CONCKNTRATZES IN CANADA, 1912-1944

Average
Year . Pounds ¢ par.sant Hos
L O R SRR 28,000 (a) 72
1917 eivecnnereceenasncanronnanne 580 234 69,41
1918 sescvvecanreareccscorancanes 27,000(c) 11,700 73.8
BER L. MR o 4% T T 8 8,825 4,917 (a)
1940 SO NI I NP POEPNNNeEP Ottt 12,002 ",303 70’75
e« T4 T RCRDE 0 BT T | 8z2,846(b) 38,712 51.1
RGUOIINL | o oot ae oL o ofoleit & 6 v o oTal5 520,981 406,275 61.8
1o T L e 1,508,621 1,083,538 54,2
1944 casiereceescssecscsncecasans 886,745 245,780 31.9

(a) Not recorded, -

(b) Includes export of considerable low-grude materiel to U.S.h.

(c) Included 11 tons produced at Burnt Hill, N.B., with smaller shipments rrom Yukon, Nova Scotie and
Manitoba.

Table 43 -~ TUNGSTIN CONSUMED IN SPECIFIED INDUSTRIES, 1938-1943

Tungsten wire used Ferro-tungsten consumed Tungsten metal consumed
in manufacturs of in Canada in the manu- in Cenada in the manu-
Year Cenadian electrical facture of steel facture of stesl and
apparatus and gsupplies (x) alloys (x)
Value Long tons Value Pounds
¢ $
HIOBE L o o's cieioe s o0 0 Bisine 50,594 30 69,806 v
1939 ceaceccesccaces 52,207 95 173,250 13,089
1940 c.eevccsoncnnes 62,175 336 829,859 15,474
1941 ..escsosasanens 82,696 482 1,003,314 29,729
1942 .icsncoscecaves 129,265 577 1,440,141 36,882
1943 seccevoscesenns 93,862 491 1,721,967 23,000

(x) Other than tungsten-chromjium.

VANADIUM - Some of the magnetites of the Rainy River district in Ontario are known to contain
relatively small quantities of vanedium and some research has been conducted as to its economic recovery.
There i8 no production of either the metel or its ores in Canada at the present time.

The principel occurrences of vanedium are in srizona, Colorcdo and Utah in the United States;
Minasragra in Peru; Broken Hill in Northern Rhodesia; and Grootfontein district in South West Africa.

The metal is employed chiefly in the manufsascture of alloy steels and irons. It is alsoc used in
the form of ammonia meta-vanadute as a catalyst in the manufacture of sulphuric ecid and in the non=-ferrous,
glass, ceramic and cclor industries.

The United States Bureau of Mines reports that vanadium has been and is now being obtained by
some countries fram other than vantdium ores, including petroleum, bauxite, phosphate rock and titaniferous
magnetites; the ever-increasing demand for vanedium directs attention to all posaible vanadium gources, as
well as to efforts to extend known deposits. In the United Stutes the principal ores are roscoslite and
carnotite in sundstones, dissemin: ted or in spots, bunches, lenses and scams. Vanadium was among the
metuals included in the inventory control provided by General Metals Urder 1, Mey 1, 1941, issued by the
United Statas Office of Production Manigement.

Data releting to possible imports of vanadium ores or vanadium compounds or alloys are not shown
separately in Canadien trade reports. In 1943 there were 204 tons of ferrovanedium valued at $558,717
consumed in Canade in the manufucture of asteel.

Vanadium ore was quoted September, 1945: 27 1/2 cents per pound contained V20s, f.o,b. shipping
point, by "L & M J Metal and Mineral Markets", MNew York.



ZIRCONIUM - The metal is not produced in Canada; zircon is the most common ziroonium mineral and
the Department of Mines end Resources, Ottawa, states that it, or cyrtolite, commonly occurs in greater or
less amount in Cenadian Precembrian pegmatites, alsc in the pegmatitic apatite-phlogopite deposits of the
Grenville areas in Ontario and Quebec.

%iroon is used to a steadily growing extent in refractories, specimlized porcelains end heat-
resisting gless.

Zircon is recovered from the beach sande near Melbourne, Florida, by the Riz Mineral Company, as
an accegsory of titenium ore and from the gravels near Lincoln, Californie, as a by-product of gold dredging.
Zirconjum metal purifies, hardens, and strengthens ateels and acts with aluminum to harden cupronickel,
Metallic zircanium es powder or ductile metal is used in photoflash bulbs, radio tubes, ammunition primers
and welding rods. In 1941 (Jenuary-September) there were 20,101 short tons of zirconium ore valued at
$446,286 imported into the United States; of these 73 per cent came from Austrslia, 24 per cent from Brazil
and 3 per cent rrom British Indis., Canasdian consumption of ferrozirconium in the manufacture of steel
totalled 51 short tons valued at $7,337 in 1943,

Zircon ore was quoted in September, 1945 by "E & M J Metal and Mineral Marketa", New York: per ton
f.0.b, Atlantic seaboard, minimm 55 per cent ZrOp, $65 to $75 nominal. Zirconium alloy, 12 to 15 per cent
Zr, 39 to 43 per cemt Si, $102.50 to $107,50 per gross ton; 35 to 40 per cent Zr, 47 to 52 per cent si,
14 to 16 cents per pound.



sl

DIRECTCRY OF FIRMS IN THE MISCELLANEOUS METAL MINING INDUSTRY IN CANADA, 1944

(x) Active but not producing.

Name of Firm and Product

Head Office Address

Location of Mine

or Flant
Aluwajinum -
Aluminum Company of Canada Limited 1700 Sun Life Bldg., Montreal, Que. Arvida, Que,

Antimony -
Consolidated Mining & Smelting Company
ot Cenade Ltd,

Beryl -
Canudien Beryllium kines & Alloye Ltd.(x)

Bismuth -

Deloro Smelting & Refining Co. Ltd. (x)

Consolidated Mining & Smelting Company
of Canada Ltd.

Cadmjum -
Congoliaated Mining & Smelting Campany
of Cunada Ltd.
Hudson Bay Mining & Smelting Co. Ltd.

Chronite -

Chrome isnsociation

Chromore Ltd.

Chromite Ltd.

Metivier, .iillis B,

Paré, (ral

viartime lietels Corp.
(Chromeraine Project)

Iron Ore -

Coyette, h. E. (x)

Hollinger North Shore ixploration
o Tibile J(x)

labredor Mining & Exploration Co.
Ltd., (x)

Titen Stael Corp.

nAlgoma Ore Properties Ltd.

Michipicoten Iron Mines Ltd. (x)

Rebair Gold lLiines Ltd. (x)

Sarpedon Iron Mines Ltd. (x)

Steep Rock Iron Mines Ltd.

Tomehewk Iron Mines Ltd. (x)

Indium -
Consolidated Mining & Smelting Company
of Canade Ltd.

Lithium Ure =
Hudson Bay Mining & Smelting Co. Ltd., (x)
Lithium Jorporation of Canada Ltd. (x)

Sherritt Gordon dines Ltd. (x)

kagnesium -
Congolidated Mining & Smelting Company
of Cenada Ltd, {x)
Daninion Megnesiwa Ltd,

215 St. Jémes St., Montreal, Que,

room 401 .. 100 Adelaide St. W.,
Toronto, Ont.

900 Victoria Bldg., Ottawa, Ont.

215 St. Jumes St,, Montreal, Que.

215 St. James St., Montreal, Qus,
500 Royal Benk Bldg., Winnipeg, Men.

342 Notre vume St,, Black lLake, Que.
399 Notre Dame St., Thetford Mines,Que.
404 Notre Dame St. il., Montreal, Que,
Black Leke, Que.

Black Lake, Que,

637 Craig St. /., Montreel, Que.

4295 St, Hubert St,, Montreal, Que,
721 Royal Bank Bldg., Montreal, Que.

721 Royal Bank Bldg., Montresl, Que,
80 St. Peter St., Quebec

Cornwall Bldg., Ssult Ste. Marie, Ont.
25 King St. W., Toronto, Ont.

9 adeluide St., E., Toronto, Ont,

1101 Federal Bldg., Toronto, Ont.

25 King st. W., Toronto, Ont,

suite 405 ,. 67 Yonge St., Toronto,Ont.

215 St. Jemes St., Montreal, Que.

500 Roysl Bank Bldg., Winnipeg, Mean.
403 avenue Bldg., «Jinnipeg, Men.

25 King St. W., Toronto, Ont.

215 St, James St., Montreal, Que,
room 1107 .. 67 Yonge St., Toronto,Ont.

Shawinigen Falls, Que.
La Tuque, Que.

Isle Meligne, Que.
Beaubharnois, Que.

Trail, B.C.

Renfrew Co,, O(nt.

Deloro, Omt,

Treil, B.C,

Trail, B.C.
Flin Flon, Man.

Black Lake, Que.

Caleraine Twp., Que,
Cleveland Twp., Que,
Caleraine Twp., Que,
Caleraine Twp., Que.

Calersine Twp. Que.

Arthabaska Co., Que.
N. E. Quebec, Que,

Labrador, Quse,

Moisie Bay, Que.
Algoma dist., Ont,
Algoms dist., Ont.
Atikoken, (nt.

Reiny River dist.,Ont.
Reiny River dist. Gat.
Hastings Co., (nt.

Trail, B.C.

Cat Leke, Kan.

Bernic and Cat lakes,
Kan.

Crowduck Bay, Man.

East Braintree, kKan.

Trail, B.C.
Haley, Ont.



- 38 -

DIRKCTCRY OF FIRMS IN THE LISCELLANECUS METAL MINING LiDUSITRY Iii CANADA, 1944 (Conel)

Name of Firm end Product

Head Office address

Location of Mine
or Plant

Meroury -
Bralorne Mines Ltd.

Consolidated Mining & Smelting Coupany
of Canada Ltd,

Molybdenjte -
Indien Molybdenum Ltd.
Quyon Molybdenite Co. Ltd.
dartime Metals Corp.
{(LaCorne Project)

Selenjum-Tellurium -
Internationel Nickel Co. of Ceneda Ltd.
Canadian Copper Refiners Ltd,

Thellium -
Hudson Bay Mining & Smelting Co. Ltd.

Tin - .
Consolidated Mining & Smelting Company
of Canada Ltd.

Titanjium Ore -

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

Simack Ulmenite Co. Ltd,

Tunggten Concentrates -
A.C. dar Metala Research Board (a)

Hollinger Cong. Gold Mines Ltd.
dartime Metals Corp.
(imerald Tungsten Project)

555 Durrard St., Vancouver, B.C.
215 St, Jumes St.,, Montresl, ‘mue.
Bourlamaque, Que.

Quyon, Que,

637 Craig St. W., hontreal, Que,

Copper Cliff, Ont.
1600 Royal 3ank Sldg., Toronto, (mt,

500 Royal Bank Bldg., Wincipeg, Man,

215 St. James St., Montreal, Gue.

Baile St. Paul, Que.
71 ave., Royal Monument, Quebec, Que.
e/o C. N. Knowles & Co.,

360 St. Jemes St. W., Montreal,iue,

University of British Columbia,
Vancouver, B,C.
Timuina, Ont.

637 Craig s5t. W., Montreal, Gue,

(a) treated alluvial material tror Yukon.

Gminece District, B.C.
Pinchl lake, B.C,.

Preigsuc Twp., Que.
Quyon, Que.

Abitivi Co., Que.

Copper Cliff, Ont.
Montreal taast, Que,

Flin Flon, Man.

Trail, B.C.
8t. Urbain, Que.
St, Urbain, Que,

Romaine River Dist. Que.

Vancouver, B.C,
Timnins, Ont.

Salmon, B.Cs
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