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have been overturned so that the olcest strata now overlie the younger
formations. . It is probzble that the Paleozoic sediments are also over-
turned, and that limestone fourd in the disbrict is probsbly of early
Paleozoic age, and fossils found in limestone lenses indicate that they
are not Devomian; Diller would svggest that they are Silurian rather than
Caxboniferous in azge.” PR

. Pennsylvania.- Cobalt is reported as a congtituent of the Cormwall iron
es. Tens of thousands of tons of cobalt element have been smelted in the iron
plast furnaces, the cobalf content, of course, teing partly lost in the slag and
prily retained in the pig irom, The copper conisnt of these ores has been
covered in recent yesrs, but no information ig availsble as to the possibility
saving the cobalt in a marletzble form. : -

IMPORTS AKD EXPORTS

1ittle cobalt, its fast growing

Since the United States has produced very b ogr
e velus of the cobald

o;ﬁsmption ig reflected in the imports. The aggregat
ported annually in the form of ore, metel, and oxide has increased from a pre-
tar’ average of only $26,080 (average of fiscal years, 1909-1913, ' inclusivé) to
1680,200 in 1929, The imports of oxide have increased substentially, but the
%narka'ble growth in imports under this general category is mainly attributable
he increased demend for cobalt metal. During the World War the demand for-
balt metal grew rapidly, but following the Armietice it dropped off ebruptly
th the result.that imports of the metal in 1919 amownted to only 60,511 pounds.

e X .
Hifter increasing to 143,603 pounds in the boom year of 1920 they slumped again .
the imports have increased fairly .

38,442 pounds in 1921. Since 1921, however,
adily. - The increase has been most marlked in the last few years, the imports

1929 being more than four times as great as these in 1925.

3

Bven before the World War some cobalt metal wag imporied, but the
antities were combined in the statistics with the imports of ore. Both cobalt
;Eéfal and cobzlt ore have remained free of duby, whereas cobzlt oxide has been
ittiable for many years. FErevious to the Tariff Act of 1913 the rate (25 cents
Per: pound under the asct of 1909) was sufficient to encourage the importation of
al% metal free of duty for manwacture back snto cobalt oxide. - This situation
- described by F. L. Merry of Swansea, England, in his testimony before. the
Mtario Niclkel Oommission: "The marketablé stuff is cobalt oxide.¥ * * * We
@,ecl to reduce it to the metallic state and rebhrn it to the oxide. The black

ride, reduced to metal, will burn back black and the prepared oxide, reduced %o

21, will burn back prepared.”
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Zeffre, the impure oxide of cobalt obteined by roasting ccbalt or ore -
speiss, also has been admitted fres of dubty. Under the Teriff Act of 19z,
cobelt and cobalt ore are provided for in Paragraph 1550 and zaffre in o
Faragraph 1710 of the free list, Under Parvagraph 29 of the same act, cobalt
oxide is dufizble at 20 cents per pound; the sulphate and linoleate at 10 cent
Per pound; and 212 other cobalt salts and compounds at 30 per cent ad valor

During end shortly efter thé Vorld War the imports of cobalt in ¥
forms were derived almest exclusively from Canada, but later Belgium became
éven greaisr importance as a source of supply, end since 1927 Australie has b
contributing a rapidly increasing quantity. Germany, in adéition to furnis
& bart of the imports of oxide, is & source of practically ell of %he 1inolé:
sulthate, and other salts, . .. ' PR o

Teble 2. - Cobslt ore. cobalt metsl, end oxide apd
zoffre imported for constmiion in the
United States, 190141339

Qre [ -2 Gobalt. | _Oxide-

1919 ,045% $2,832 | 60,511 | - 141,450 121,424 118477511 208,980
19201 18,089 | 4,794 | 143,603, - 226,864 | 202,724 399,605|.4/359,586
1921.4 7,657|.'8,325 128,443) . 105.539 |.164,003 | 342,428 . 210,102
1922 1 5,195| 7,075 126,364 | 221,396 | 217,550 | 4%5, 895 . 349,089
1923") B8,719| 56,825 225,639 | - 552,434 | 258 B4 [ 511.903| | B4z, 952
1924 | 28,7861 87,273 1181952 . 264,935 | 526,703 | 240'£98| . Bra adll
1925 .| 34,782 31,320 198,669 | ' 422,185 |07, 265 | 543,292, 520716
1926- 1154, 468 | .55,820.] 387,076 .- 820,873 |-333,132 { 652,478 4/874,788
1927.].60,382 . 3,019 | 407,195 . 841,442 280,747 |,705.608] — 857, 527
1928 107,498 25,932 | 535,817 1,127,574 364,154 | 692,753 1,007,459 1,861
1929 l434’445! E1'865 | 06,6201 1,743,465 | 475,926 : £64,873! 3,717, 011] 2,680:%
I Cobelt oxide, ore, and zaffre imported for the years 1901 to 1905, incliisd
The imports for 1506, inecluded 12,850 pounds of ore ard zaffre.
3 Org included with ecobalt not seperately recorded uwn$il July 1, 1918, ZFrom
"Ulydl to .Decé 31, 1618, imports are recorded =g followais. Ore, 220,115
Pounds, valued at $55,188: met 250,920 pounds, $498,316. ' ;
Includes 220 pounds gf zaffie, vﬁﬁea P lé‘foin 1928, and 110 pounds, valugh:
at $40, in 1928, Imports of zaffre not separately recorded for 1918,
none imported in 1919, 1921, 1922, 1923, 1924, 1925, 1927, 1928, and 192
7926 . - 14 - .

Tear | Pounds! Valus| Pounds . Velue i Pounds i. Value|  Poundd .0
0L | - -l - T T SR DT LI e D I 069 0
1802 § -~ -1 LT L2 — e 2o 19,984 1/
1903 | - - o] - - - SR oo - .- - | 1/ wa,350 1/
1904 |~ o) Lt L e e TR R
1905 |~ - -} o - o L - - 2T vl ) T v0,048 1) 1
1906° 1« -} e oo Loz oo Z Do - —=| 2f 41,0842]
1907 - - - - - ] B,2190 8. 1,821 | 42,794 | $73,028| . 48,013
19080 - -~ -~ -y217,548( " 13,982 1.550. 35,0951 . 219,098
1909 | - - -1 -] T2l T B3 30818 11,0651 77 12,139
W04 - - -} - - oy glgi1] . 1,646'1 76,124 4,808] ° 14,9535
oLl - -~ e - - 579,520 48,102 |, 220932 | 11.047| . 602,454
912 - - -1 == o | vBoiBoa| . | g7.048 31,848 { '15,132| = 791,242
1918 | - - -] - - -1164,119|  “69.581| 45,277 | 25.154] 209,396
1944 - - -1 - - -1 106,670[ " ‘53,945 | 207,865 | 220,593 | - 334’ 556
1915 | w - -] - - | "BzlzTs 70,283 | 154,672 | 148,828| - 208,047
1316 | == -l - - -1186,7%0| - 175,036 | 206,650 | 192,005 | . 343,409
1917 == ~| -~ 21223,794] 369,950 | 276,406 "275,821] 500,200
1918 ,é{; -~ @/ -~ | 504,391 | 628,099 | 208,595 | 291,6991 712,987
1
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-

: T'a'lglé_ 3, .= chalt compounds (oth\.r t’nan cobalt oxlde)
SRR imoorted for consum’ptlon in the Um.ted
'.;istates, 1922- 19?01 RN

%lendar Linoleate Sulphate ! Other salts oTobal .. s

Pounds ‘:Value‘- Pounds | Value | Pounds | Value | Pounds | Value
e R Pt S RNl P Rt S - SR BT O =T

8,617 | $1,140 - $24,597g:j32f336;;ﬂ$1;519:1;45 844 | ‘27,356

T N YR IR LASEOR BT T O 9T 1 BEE
3,258 |0 1,196:1 19,780 | 5.951;f-1 L2i8 i, i i13 256 “1. 7,894
2,522 952 | Ba,456 | 20,163 | . 854 [ 37,342, | _1,847-
- == |+ ==~ 1855045 | 28,817 S g | 55; 187 ©28,68%:
-~ - =] - - -.1-68,150 -} 39,791 ., 131 65,281 29,993

==t - - - 160,595 34,893f'. 4,186 " 0,658 ’64.782’ " 37,548
Figures on imports. compiled by J. A. Dorsey,.of. the Bureald of. Mme‘ Ffrom -~ &7
records of the Bureau of Foreiga and Comestz_c Cotmierce. PR '
Cobalt compounds, other than linoleate and sulphate;: Imported” Se‘ﬁ’c 22 to 2
Dec. 31, 1922.: lTot ,separa‘qgly _cl_e,ss‘;f1efi,prlot. to__g:na__zuge: in tariff. -

' a”HE IWDUSTRY IT FOREICN COUNT

[ The DEIOI‘O Smel’tlng and Ref 1_11nc, Co.” (Ltﬂ..), rec‘.overmg cobalt metal o
x1des, and salts from arsemcal sllver-—co’aa}.t nlc el regidues from the Ontario -
ilver mines, end the Union I\Imlére an He.u’c—T{a’caxwa, in Belglum, Prod.uclng co'balti_;
"its oxides as a 'by—product from 1ts copper ores mlnee_ in- the belgla.n Congoy .

‘e the dominant factors in the world's supply of Bobalt in its ‘various formsi’..
H England, Henry Wiggin and Co. are :Lmoortant facbors 14, the 1nc1ustry, and - con—--f_f:
idera'ble cobalt ig produced in . Gez'man;y' from residuss and other bv—producus ST
ter:i.al. Other countries, notsbly Australia, have come forward in recent’ years
3 sources of cobalt ores, and cobalt oCCUrYences- of varying degrees of - J.mportanc:e_
e been reported in many parts of the world, Since. the advent of the Belgla.n
20 into.the race, Canada's. 1ea&ersh1p in. the 1nd.us’cry cupturee. fi'om Nevi' _
alea.onla more than two.decades 2g0 hag rot been succesafull s challenged. , The
elgleal compamy g outmt though a close second ta. uhao of . the Canadlan )

TS nevel yet ‘Bx ceeded_ the outpub of the smelter in Ona.arlo. - ’ -

Before ri:r.scussmg the: 1ndustrJ in the more mnortant producmg, countr:.eS,
rief mentlon may be made of a few of the minor occurrences. In South .Amer:.ca

alt is found in two coumtries, Chile and .Arg,entlna, bud- procamtlon iso o
Pasmodic and of no gresat 1m'oortance:!-5 In the. Chllean l“rov:.noe, Atacoma,
xidized grsenical. ore averaging 4 ver cent ¢obalt he,s béen. worked.. : The ch:Lef
Mnes are about 30 miles from the Port of Qvasco, although velins of.’ cobalt are
Oimd in the silver mineg of this provwnce as well ag in Goqu_lm'bor ané. Santlago.
e Argentme depomts are in Lar Rloaa and. Gatama:c'ca. S

3 Win. Ind., 1921, vol. 20, p. 142, . T
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_ Cobalt minerals have been reported from various Mexican localities, chig:
ag accedgory minerals Present in minor amounts., No importeant Production has baj
reported, Ery'bhrite'has‘been fourd in. Chihuvshua and Jalisco, .and wad contaii'ziﬁg
cobalt hes been reported in several Siates, Cecurrences of cobaltite have beer
mentloned in {hihushua, Durango, Jalisco, end Sinaloa. The arsenide, amaltite;
is a constitutent of the ores of the Esmeralde mine in Jalisco, and the Pitmapg
mine in Hidalgo. ' 3 e e in

_ In the British Isles cobalt minersls Have been noted in the tin and coppe
lodes of Cornwall and, associabed with arsenie,. cobal? occurs in. small emountsis;
~ the Peak district of Derbyshire, Enzland.. A smsll shipment of cobalt ore iz’
- to have been made from the Muckross mine, Xillarney, Ireland, linnaeite is ..
- reported in the cosl measures of South Wales, and niclkel’ cobslt oie has.been
fownd ‘at Talnotry, Kirleuwdbrightenire, Scotland. . . = ' .

Iz Czechoslovalkia there are fwo areas, both in Bohemia. = The metal-bearins
veins of Pribram contain copper, lesd) silver, -ersenic, and antimony, and 166
cobalt and nickel.l4 GCobalt, with nickel, tungsten, snd uranium, is found i
Kaiserwald, in northwest Bohemia,l5 o o - SN

During the latter part of 1927, discovery of cobalt in France, at '! b
’-Plombit'ares,‘ on the Arpen Flatean, was arnounced., A semple from the Plombieres
deposit showed 20 per cent cobait.l6 Sexony was once an important producer of
cobalt; now the small SUPPly mined in that district is officiaily recorded as
u cdbalt—bismuth—nicl;el ores. 417 Sulitjelma, Norway, has ,yieldad_arsenopyritgw
crystals that comteined from 0,98 0 1,32 per cent cobalt.. Many years ago cobalt
ore was mined for smelt (arsenic being a by-product) at the old emalt worles o
¥odum, :southern Norway. The ore Fforms fehlbands and is too poor to be mined: Wi
profit.  Soil analyses from Pantchevo, near Belgrade, gave 0.0028 gram of cobal
end 0.0136 grem of. mickel in a kilogram of earth.18 T, Fehlmann, ir the .
"Volkwirtschaftsdepartment Abteilung fhr industrielle Kriegswirtschafy = %%
Bergbavbureau, Bern, 1919, describes emall deposi_té of cobalt at several place
in Switzerland. . T ‘

Belgivm, in addition to producing cobalt from the Congo ores, contging’d
deposit of technical interest near Brussels where send blackened in'some plact
ranganese also ‘contains cobalt in smell amounts.}9  In Spain the Aremo fying Rz
Pola de Lena, at La Saterrama, Asturias, snd the Profunda mine, nsar Villamanin
Leon, have both produced cobalt. The former mine belonged at ore time to the’

14 Slavik, P,, The minersls of Pribram, Am. Mineralogis$, wvol. 12, Wo. 9; - .

i Sept., 1927, pp. Z45-350. S ' Lo i
15 Friesery;, Anton, Erzvorkommen im Kaiserwaldgerbirge: Gluckauf, Baud 64,

Heft 2, Vienns, 1918, pp. B2-120. . Lo . - oo

16 Eng. and Min. Jour., vol. 125, Jan. 7, 1928, p, Bl. .. . | o ,

17 Hess, Frank L., Rare metals: Mineral Resources of the United States, 1927

Pt. II, Bureau of Mines, 1929, p. 394, .. ., . . o S

18 Bertrand, Gebriel, and Mokragnatz, ‘Sur 1a ;P,I"ésex_lce dd’cobalt et qu nickel

. dans la terre arable: Compt. rend,, vol. 175, 1922, pp. 112-114.

19 Cobalt in the sands of Wolume-Saint-Lembers: dJout. -Chem; Soe.,.vol. 70, o

Pt 2, London, 1856, p. 434, C
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rica de Mleres and the Profunda mine to the heirs of D. Ruper’co Sanchez, 'but in
ent years there have been rumors. to the effect that one or ‘both of these. mmes !
d be reopened by an English éompa_,sr. Russia has produced small amounts of
alt. The chief deposit is in the neighborheed of the Eedabek copper mines,
Dashkessan, in the Govermment of Elizsbethpel. Arsenical ore ig here found
: irregular pocLeus with epidote, garnet, and horablende in a porphyr:.tlc roc_z,
compznied by magnetic iron ore and. occasionallg galena and zing blende. An

ysis of the mineral gave 18 Per cent cobalt. 07 wyickel and, co'ba.lt ores a.re _
d in Transbailzal territory, almosi; exclusively in sﬂver—lead m:i.nes.;- There
unverified reporis. . .of occurrences of cobalt in the! s:.lver—-‘lead mines of -
opavlovski, Blagodats&i Chalbuchins'ci, Miknailovski, and Kultun,Mel  Cdbelt
ne of the elements included in tné rmonopely grented the rare elements cartel
dky Elementy.

: In the Par East China ha.s bean produc:.ng co'ba}.t for centurles for use .
a.lly in ceramic glazes. Ab present the outiut, amounting to 200 1o 300 tons o
ually, is shipped 1argely to the. potterles in Kiangsi rrov:.rc:e. . It ig m:.ned. in
mnan in various: localities, notszbly. Plr‘gl, Fuming, Sungmlng, Suntlen, Chanyi, .
”’ing, Iunan, Luchuan, Wanshasn, a.nd. L:.ushu:!..‘ India, likewise, hag cobalt =
posits, and cobal$-nickel spe:.ss is produced in Burma in small amounts._ Accord—
iz to a British fo101al repcrt - cobalt ore, locally kmown as "sehta," carrying'
i per cent of cobalt, has long been Imown to gccur in thé copper mines of Beshai
Bagor, in the ne:l.ghborhood of ‘Khetri, Rajputana; Cobzltiferocus matte (11 to 14
cent cobalt) was reported from the copper m:l.nes of Kachlpntar Argah, in Nepal,

; balt has heen detected in the sulphide ores that ocecur near Arumanallur, in .
‘avancore; a cobaltlferous wad . from-Olatura, in the Zalahandi State, yielded 0\82
T cent of cobalt oxide; . 11nnae:.te bas been fou.ncl in the copper ore of Sikicim; -
erythrite oceurs zs 2 pinkish encrustation on the zinc-lead sulphlde ore o:f‘
Bawdwin mines, in Burma. o

Austral ia

Before the discovery of the Canadian deposits, Australia was decond only
ew Caledonla in the supply of cobalt. A% that time the production came from
8 deposits at Port Macquarie which are similar to those of New Caledonia. 48 a
sult of* the development of the cobalt—sﬂver mines in Ontario proc.uctlon from
is area, virtually ceased, but in 1821 Augtralia sgain began to produce’ cobalt
13}1,51gn1f10ant quantities from Queensland, After 1924 the oubtput from this State
Opped off rapldly and in 1927 there was no.production recorded in Queensland,
ortly thereaf ter, however, Australi ia gain ceme forvard as a mlnor factnr An
Tly. - _ C s

Small shipments of arsenical gold ore containing cobalt have been made
Om British Columbia to Australia, and vndoubtedly ore ard concentrates produced
ew Caledonia are treated in Aus uralla.n worlks fiom time to tlme

The M¥ineral Industry during 1919, vol 28, p. 137. . . :
Baievsky, Boris, Iron and Alloy Metals in Siberia:’ Burea.u of ;H'oren.gn and
Domestic Commerce. Trade Information Bull. 359, 1925, p. 27.

- Imperial Mineral Resources Bureau, Cobalt- (1915«1919) The Mi-nng Industry,
*  British ¥mpire and Foreign Coumtries, War Period, 1921, p. 16.
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Hew South Woles.- At Port Macouarie cobzli-bsaring wad assoclated wit
loosely cemented grains of chromite and containing as much as 7.48 per cent o
cb‘og,lt oxide, occurs in derventine and in the iron-bearing claims resulting fy

& decomposition of ths seme Yock which intrudss the sedlrﬂenuarv for'ﬂatlons, chigey
cazbomfe?‘ou.a sandatones. ;

Other deposits in Wew South VWales dre at Carcoar, where the ore is g1
dot, or co’oalt—bearlng nmispickel, containing 28 per cend cobalt oxide; atb
Bu:agonla, where the ore is. cobalt bearing menganese oxide, found as.concretid
nodules and as the cementing materlal of a grit, which contains 3.25 per cent
cobalt and 0.38 per cénd of nickel: and at Cobalt (near .Lormnbuon) where’ th :
has been trea.ted privcipally for bismuth end wolfram, and where the talllnb Noye
.resultlr from t‘us treatmenu contaln about - 6. 15 per cent of co'balt -"3

_deensland. - The p’"lnclpal mines are at Mount Cobalt in tne Gloncurry
district, 19 miles south of Selwyn, tne ne arest ra'!lroad etaﬁlon, which is 71
mlles from Gbrcurry.

The vein mznerals are’ cobaltite a.nd varidus Ox 1dat,.on products 1nc1urle erytf
and zlso somé as'bollte (coba_t-beamng powdery manganese - dloyzde) Analyse

small amounte of gc"c'i and mlver, and’ Vhat is worthy of specla.l comment no
or copper ”he arsenlc content ra.mges from 9 to 28 3 per cent. :

47

mire in 1025
goundant wﬂter 1s ‘available in Gaboage-tree Croe}c .2 miles nor'bh J.:.m'ber for
shafte is witlin easy distance. The cobalt ‘occwsgf’:‘ in lenses. of. black’ oxid:l.%
cre; assays as high as 2B per cent of cobalt have been o'bt;.ll_ed. . The ore i
assoclated with sulphides but is free from ma.nganESe and nickel. '

E C Salm.—Smlth Gove;nment Geolo»'rls”a of Qusensland says:<6

_ "The ore-bearing J:ormatlon consists of a narrow ’Delt of quartz
sch:.st quaz'uz:i.te, and. limestone (Qloncurry series) lying. 'v"lthin an extel
sive mags of _nurhstlve (73 hlgh.».y schistose dlorite apparently «t; 1}':.Lng

Vnorthwest-eo heust parallel wi \.h uhe ore body. BT -

" Occasa.onsl ‘occurrence of an earth;v blue mizn er'—nl sirmdating
azurite through the ore 1s of intersst; from tests of Geol cgicsl Survey,
there can be little cdovbkt tut that it :Ls an unusus! form of the ordlnary
Flnk hydrous arseniate (erythrlne) G_reez;isl‘g—yellow iron silicate is

- -preseat in emall oua,ntlty IR S

23 Depi. of Mines !Ne«r South Wa.les} GeoI Sarv. Bull 12, 1925, p 11.,,,., 3

24 Reid, &. H., Goba...t in the Cloncurry. Blstrlct' Queqnsland Gotvt. N1n. Jo
vol, 22, dan. 15, 1821, pp. 12-34, T I '

25 -Min, Ind., 1925, vol, 34, IO W

26 qalnt Smith, E. ., Queen Sglly. Gooalt Mlne Koolamarra, Cloncurry M:Lnera]a
CFidlasl Queenqla:ﬂd Gﬂv’c ‘Min. Jour,, vol, 26 July 15 1925, p. 281
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A Promising prospect ab D_@s{ld River, B0 mi_lé'é' n‘éfth of ‘G_ioncurry,'- was
ounced by the Queensland Govermment Hining ‘Journal, vol. B4, ». 2, 1828; which

924), cobalt was discovered in an old ‘copper dump at Hedcap, Chillagoe field..

South Australis.- Cobalt ove, containing emaltite and other minerals, is
ound 2% Binbowrie, nésr Olary, on the Broken Nill line. ‘According t6 L. . B.
ee,“‘ who quotes Government geologists, "rich ‘cobali ores in considerable variety

found; a lot of shallow shaft and eosfeening worle has been done, ") ; .This
imba #ill locality is, indesd, a curious J#nd“irteresting orie in thé Way of metals
d minerals. Copper, cobalt, nictel, and ‘sifver-lead occur. . . .These deposits
cerrying cobalt are worthy of special attention from prospectors, for the reason

t coball is a cormon associaste 9f rich silver ores." T, Y. L. Brown®® says:
Cobalt ores occur in crystalline limestore near granite dikes snd schists, alonz
¢ bedding planes in seams and poclets: erythrite, smalsite, cobeltite, and
arthy cobalt (oxide-inOg and Fe oxides). Assays run to 22 per cent cobalt.”

. Western Australia.- Cobaltiferous epsomite was discovered®? diring 1918-19
Farlzerville, in an efflorescence is the form of a soft, loose white powder (3
25 mm, thick), on the western wall 6f the mmicipel quarry.  An analysis o
icates that the efflorescence is essentially epsomite mixed with a emall per-
tage of gypsum. The presence of apprecisble amounis of. cobalt, nickel, and

ver sulphates co-crystallized with the megnesium swlthate is wnique, the only
her occurrence lmown to literature being that of Neusohl (Hungary).Z0. -

v - Parkerville is situated ih the midst of the immense granite massif of the-’
ling Ranges; the granite is transversed by a network of large -epldorite dikes -
d, by, pezmatite and quartz veins, with cccasionsl narrow greenstone dikes of later

. - Yhe quarry has exposed large faces of epicorite and granite, both ¥a0l iniz:%éd
Sar the surface.. ‘ : B L

Belgian- Co'rg,o

The largest Xmown deposits of cobalt, at least oubtside of Cailala, are ab: "
dvanga near Elissbethville, Belgian Congo., The oberating company, the Union
alere du Haut-Katanga, which was formed in 1908 to exploit a 60, 000-square-miles
is a joint corporaticn representing the Comite Specie}cga du Katanga and the.'- :
~anganyiks Concessions (Ltd.), a British compeny. The fomite Speciale is a eombi-
iation of big banking houses and the Belgian Government; it is saild to- control 40

Reports by the Chisf Registrar of Mines; a review of mining operations in the -
State of South Australia during the half yesr ended Déec. 31, 1914, Fo. 21,

1915, pp. 27-29. : R

‘Brown, H.” Y. L., Record of the Mines of South Avgtralia: . 4%h ed., Adelaide,

1908, pp. 53,353, and 354, L _

Simpson, Dr. Edward S., Cobaltiferous Hpsomite at Parkerville, Jour. and Proc,
of the Royal Soc. of Western Australia, vol, 6, Pt. II, Perth, 1919-20, :

Pp. 88-89.. o I Lo T T :

Dana, E. D., 1889 ed., p. 644

) I P . 4.

26 ‘ AT -_‘j_'g;_;"

ported also & lode carrying 4C Der cen’ of copper and 17 to 18 per ceént of cobalt
Loongana, 20 miles south of Cloncurry. Accdrding to the seme journzl (April 15,
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Per cent of the stock of the Union Miniére. The copper smelting works of the
company are situsted about 2 miles from Elissbethville on the Lufria River, At
this plant there is a cobalt furnace: in/which*the rcobalt is "slagzed off .0 -,
slag ig then treated in electric furnmaces &% Panda, 80 miles awey, producing
copper-cobalt-iron slloy which is sent- to Colen, near ‘Antwerp, for refining.
production of cobalt by the Union Miniére -in 1928 rose to 400 tons, an increass
of 50 tons as compared with the previous year. The company proposed Lo dovhls
output;in 1929.%1 The Union Miniére began o sell cobalt, -at least on an exte
scale; only siiice the completion of its refinery in 1825. Frevious to that,
ever, considerable cobalt was recovered in the electrolvtic refining of itg b1
copper. Formerly.this crude copper contained from 2 to 4 per cent .cobalt
previovs to 1934.much of it was refined at Hemburg. After the outbresX of the
in Furope, it went to.the United Staies (first to the Auerican Smeilting am
Refining Co. and later to the Nichols .Copper Co.) bub in recent years the cobay
content of this blister copper has declined to 0,10 or 0,12 per cent, -

Little infdrmation has teen furnished as to the nature or extent of th
cobalt-deposits.r_ltfis mown, however, that deposits are extensive and that 'ih
cobalt oceurs principelly as linnaeite, together with hetercgenite and possid
cobaltite.  The cobalil is always associated with-copper; at the Luishs mins th
ore contains 9 per cent of copper and 9 per cent .of eobalt. Ore containing le
than 6 per cent of cobalt is mechanicelly concentrated previous to smelting,

.- Canadsa . S

Most of the cobalt produced in Canads is obtained by treating the compls
arsenlcal ores from the Cobalt, South Lorrain, and Gowgenda silver-mining -di
In addition to by-product cobalt,. however, a certain amount of low-gilver, hi
cobalt ore is mined primarily for its cobalt content. The nickel-copper ore
the-Sudbury district contain small smounts of cobalt, and the nickel Produced :
therefrom in Canads is sald to carry on the averasge 0.5 per cent cobalt. Sinc
this cobalt is mot deleterious for most Purposes it is not necessary to removeil
Nickel produced in Wales by the Mond Frocess ig practically cobalt-free, bubt o
figures are available showing the recovery of cobalt from the residues of this
Process. Cobalt has also been identified in the Michipicoten district in Ont
The Pas Mineral helt, Manitoba, where cobali minerals {chiefly smaltite snd’ i
erythrite) occur with gold, lead, silver, and antimomy; the property of the Ne
Hazleton Cobalt Mines (Ltd.) on the west side of the Eocher de Boule Mountai
more recently (1928) on Boulder Cresk, in the Cowichan district, British Colum

Cobalt ore was.firet discovered in Conada in 19383 on $he line of the
Temiskaming and Northern Omtario Railway, about 100 miles north of North Bay.wdn
name "Cobalt" was given to the district which has subsequently furnished by fary
greater part of the world's upply of cobalt in addition to being the greates
silver producing area 0f the world for some 20 years, Geology of the Cobalf_@ =
trice has often been described; snd for imformation sg to the general charachbl

-origin of the vein formations the reader is referred 1o a report by Willet G. .
Miller.%2 , o

31 TUnion Miniere 0ut¥u$s: South African Min. and BEng. Jour., vol. 40, Ko, .1954
pt. 1, Mar, 9, 1929, p. 45. S Y5 . ; .

Se Miller, W, G., The Cobalt-Nigkel Arsenides and_Silver Deposits of Temiskami
Rept. of Canadiar Burceu of Mineg, wvol., 19, Pt. 1I, 1813 :
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Froduetion flgures for Cenada include the cobal®’ content of the various.
a}t Products sold by tke south Ontario smelters added to the cobalt content of
oreg and residues’ exported for treaﬁnent-ln.forelgn smelters; the value given
He net amount received by the ship pers. *In the earlier years cobalt«bearlng
low in silver wereg 1eft in the minsg or throtm: on the dwmp, as the cobalt
ntEnts were of 1little or no value, In recent years, on thé othér hand, as the:

e of silver has declined and the demand for cobalt increased, the situation -
eglnnlng to change. BEarly in 1930, in fact, i1t was proposed to resume Work at-
‘0ld La Rose mine, & worked-oub silver mine wrich is sald to contain quantities
_obaln ore. Although at present the smelter =t Doloro, tario, is.the only

it in North Americe prdéducing cobalt, cobalit oxides, and other: compounds,.cobalt |
,alqo been recovered by the Conlagas Reduciion Co. of Thorold: by the Canadian _
ning and Smelting Co. ab Orilliay by the Canadian Copper Co. {International

cel) at Copper Cliff; end the Metals Chemicall Co, at Welland. The last of these
ler plants (ThOrqld) ceased opersations in 1926. S o

From 1907 vuntil April, 1917, the. lietal. Pefining Bounty Act was in opera~
on, Under -this =zct, boumbies were paild. to refineries on cobalt metal, cobalt
e, and salts of cobalt, and also cn ni ickel oxide and salts of nickel. The
ity was at the raté of 5 cents per pound on the metallic content o

Table 4, ~ Total shimrents from Ontario silver mines,
smeliers, and refineries, 1904 to 1929/ = —/

Short tons - Value Year -~ - ~Short tong - 7  Value , .. .
© 16 $ 19,960 |- 1918 - |- 3BO 17 $1,640,310
118 © 100,000 | - 1919 - 298 1,019,479
el , 80,904 | 1920 . 283. _"16&hﬁ5
739 . 104,426 .| 1921 o - 126 -l 616,235
1,224 111,118 1922 - - |- Bfve o | 1,333,676
1,533 94,965 1923 380 1,803,872
1,093 " 54,699 1524 476 _ 1,662,526
852 - 170,890 1925 : 568 - ¢ 2,328,517
934 314,381 .| 1926 332 1 1,136,014
821 420,386 |. 1927 C420 " 1,764,534

351, 590,408 1928 Coavy : 1,671,900
206 '} 383,261 1929 465 ' 1,801,915
400 1 805,012 Total_/? | 18,041 - $22 772; 743
337 . 1,138,180 S :

obalt metal and, meualllc contenus of all cobalt cowpounds and cobalt’ 1n ores
and speiss residuss exported.

acludes 460 jous of speiss resldues worth $153 116.
reliminary.

R - .
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- Tgvle 5. - Cobalt products marketed by Ontarie
refinsries, 1923-1025%

: ' R 1924
Cobalt oxi0e~DOUNES vovrrrueervnrnnns 454,772 | - 450,038 -
Cobalt in residues v.......... 88;090 | (3)
Cobalt salbs wviveancn... e .. 71,093 1 61,908
Cobalt-nickel o6xides, . lmseparated .ol 226,828 |- 7. 271,179
Cobalt, metallic .uviveleiveiesee. s 227,995 1 -, 174,349
Total value ........ AU R $1 928,562 - _/$1 421,826

1 Annual Reporus of the Cntario Dept of Mlnes, Toronto. . (After 1925 ‘uhaq,:ar'
products aré not’ eegregated)

2 In1923 the Values of the various proaucts are g:wen separa,telv E‘he averag
value per ‘pound for the regpective items were ams follows: Ox1de=, $1, 94;
residuts (cobalt contents) $2.50, salts, $G. 88; unsepa“atad omdes, $O B
and metal, $2.52.

& Mot listed separately. -

4 Exclusive of value of cobalt in 60,04% pounds of base dbuilion, speis‘s',. a,n
blast furnace cleanings valued at $87,263, '

5

Exclusive of ¥alue of cobalt in 1,239,476 pouna.s of oase bull:.on and spe
residues’ va.'].ued at. $54'? 824, : : : o

o - Wew Cel edonia L

--There is no accurzbe sccount of the history of cobalt m1n1ng in the i
of I\Tew Caledoma, but tHe flrst ¢laim was taken ip in 1876, and- ‘the first off
export figures ate for the vear 1888, Thenceforth the 1sland was the chiefpr
ducer of cobalt watil the discovery of the Canadian minas; ‘after wnich the in
langulshed Eroauctlon in recent years h.:.s been small-.and very irregular, i8i
1909 no ‘ine of 1mporuance has been worked,. only small 6.&"00511‘.3 unaer sbeczal
condn.tlons.- : : :
Co‘balt 11‘1 the form of asbolzte occurs in blulsh—bla.c& hoclu_es 1n :
ferruglnous clavr ‘derived from the weatherlng of serpnntlne forma}icns whlch o
lie a la:t'ge part of the islard; Ihe cobalt de’ocslts though IUMerous are’ neve
large, =nd they are dlstrlbu{:ed very irregulsrly. The.cobalt oxide content a
ages between 4 ‘end 6 per cent, but production costs are. apbarentlJ too high' t
permit. prod.uct:.on $0.be maln“‘alned in conpetltlon with. Gana.da and the Bel g:Lan
Congo. TFormer eenters of exploita""lon, méet of which mxglnt a2gain produce cobal
if prices rose sufficiently, are the, i‘ollowmg.“. Oimia, Boandy, I\Iemem, Bogot‘
Cenala, Moneo, Mou Wagap, Geyeto Voh Gatop Th:te hagol Vande, Pam, and "Bel

South .A:trlca R

Cobalt mines have heen won,.ed from t:.me to time in verious parts of BI'
‘Africa. Work bas recently been resumed at the Truls River mine, vwhich was oper
about 1875 by a German, Carl Maunch, who is szid to have sold 125,010 worth ¢
hand-picked ore, As 2 regult of the Secocoeni it ‘was not reopsned. Developmeiib
in 1929 were éescrived .as follows:
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