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BOTES ON WORLD RE§OURC:rr;S.J2L.L~RANIllii1. 

Report No.1946/ll. 
~zI 1_"""""-"" 

INTRODUCTION. 
1 , 

The following are brief descriptions and estimates of 
the size and grade of the more important known uranium. deposits 
in various parts of the world* Geological literature contains 
only ltmited information' concerning the vital factor of ore reser­
ves in the various deposits and this is particularly so With, 
regard to the important mines of the Belgian Congo. For this 
reason~ the i'i1i'ormat ion given cannot be prec ise. 

Table I on page 2 shows the est imated world uranium 
and radium prod.uction to the end of 1.942.. Since that year 
statistics have not been published. 
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TABLEl..1.· 

ESTTIv1ATED iiiORLD ::~~~.DIUM AND URAl\lIU"I PRODUCTION. 
~ •• -~~~. ~. -.,...~-...,..~~_~. , ... ......" •.. ~,-- ._ .... _-,.~ ..... -.,...: \..-.N!". ~ ........... ..,. •• ____ ........... ~.,.,.,........,._ ..... __ ..... ~ 

r ~ . ..,.-,- .... .,...., 

COu!'1:"~J:'y 

_ .~ .u . ..j.O- ' 

Belgiru.'l Congo 

C
"i -
arllacia 

United St2.t.e S 
of America 

Port.ugal 

Czechoslovakia 

Madagascar 

En.gland 

1,020 3,720 

520 2,125 

223 1,025 

SO? 270 

607 l 350 
To (mel 

oi' 938. 

S 30 

6 20 

TO T}ili EiID OF 1942. 
~~~-:;-~ .... ~ .... ~-.~ 

Mi.)ersls. 
.... ~.,M L:.§.s1 __ ~,_, _ 

HC'anini 1..8, 
'Gorbern.ite" 
o-..~heI' SE:COD,d­
ary mLierals 

MaiD.1y 
Uranini\:.e 

C 
. ", ·n;rno G l'Ge 

:Mainly 
torb8rnit.~ 
a,:,d aut.':" 
uni'GE. iN H..;h 
a 1.i" .... '0le 
pi':::' chb laD.de 

Ur8':1.ii.1.it s 

Be'~afi·\:.e ? 

E;.uxenite, 
autu.:lH~e , 
tOl":berDi'i",s. 

¥a in1yU~ .. a,(;:.. 
J i""~ ., m" "0" .. j.. .~ .. \. \.1 c: , ...a..~ • .!~ J.. 

autuut.e 8i:1d 
'Gorbe r.n.1. ';;. e. 

-= -= '-"-- ----I 
Reme,:t:' ks I 

...... _ .... ~""~~-:a..",,_ .. ",_,c,;-~"""'''''''''''''~"T..-ft._ ... ....--a ______ -+ 

Radium productioi"l 1923-1932 
clos G '~o 400 gm. = 1360 tOD S 
U3080 If Lll"EL.1.ium ore expox",>­
ed from CO;'1g0 5 1933-42 ~ COD­
'~aL1(?d 65% U30S, this would 
gi vc 2,360 ·1..0~'l8 U308- Radium 
es\.imat.ed • 

Productio:J. k1OVVul, 1933-38. 
Es~im8:~ss 1939-.42 based on 
pla< .. capaci:,y, said 'vO be 
\ivol"'kLl.g full ';. .. ime. 

:MaLJi pI'oduc"l.ioD. 1907-23. 
Believed j,. ... ela·"'lvcly accura'l,"e 
es uirnCl.:.e, maL·.1y based 0 .. 1. 
s'::,st.is·,.,ics 0 f U. S _ Bure.au of 
ML16S. Produc\ • .J..on SL.").C6 
1930, 1-3 gm. of radium per 
aDl'lUm. 

Difficul, ... '\.-o 21;rive at. figu!'o 
Eal"ly export.s '\J\lc;J..~3 ore con ... 
taLli."g 1-3 per ca.nt U3G8. 
Ore production 1200 ~oas 
per <..:'.::mwn 1913-14, -;;:,ot,al 
1913-15 w~s 2~678 tons. EGt- , 
il11a';~(~d. Ra C o."):ti e . .:.'!.'t, of 01'6 
produced ';"0 1926, 15 gm. 
ou·t,pUG 1926-42 approxim3t,ely 
.4 gm. ~a. per year. Imp-
61."1301 L1s'Ci·; .. u\.G r€,cords 
export of mi.Jsrals 1£:'20 ... 37 
cO;J.t.ai ... ").L g Bpp!'oxilnc'lt.ely 
250 ··;:'0i.1S USOg (es·l:.imat,ed). 
No produc,: .... ~o, ... 1926" 19'29-31, 
1943. 

Produc'~io:,~,. 46 ~g gm. rc:.diwn 
·'~.o e,{l.d of 1E32. SiD.ce \ .. he"" 
2-4 gm., per' 8..CJ .• Quril. Imp_ 
erial In.stH .. ut.€ r?cords 
p:t"oduc·GieD. 191 ,,~,o~..,s U30S 
1926-37, 143 ·"I:,o~".s uraniWh 
min.::n"a1s, 1920-25 ~ 

Estima ... f:d .. P:roduct.iol1 L").'l,er­
ml\.t.G_l':... Om.pu';" 1913-20, 
L! ,-; .... ·0 ... 8 of "" "e-"'a 1. lC26 37 ., ;JOe.., \.I ., '. '.>.1. .• ~ -... .l. , ~ ... 

25.6;:'0.::1.8 of !TLL~, 6ra1 expori"s 

r:·Oi..~.'...:..c·'~,io;."). b0ge."'. about. 1890. 
U:"c:.1ium OJ:":' p~('oduced up to 
1929, bu:;" ·qua.;:lt.i',ies .nOl. 
alw,3.jTs pLlbl:~2hed. Records 
s:.lowed pl"'oduc::'ioD 1913-25 
of 13Oc~ '.,OD.S urani.um mLI.­
':'1"a1;;.;'. Uranil1.l'll CO,Y\,~- .• )~ of 
·IDj.Deralsii no~'S, d:l.vr',.J. B~li(~ . .v.,. 2d I l..J],;,§'t aqQX""... U' ·f;;Sr'E.~Ir.;.;l." .' Q 

: Ij.l ~r.'IC,o",,·).l?'i-+:] . loa.I:Jp'··'Ox~mc:\'~lY 
I,...l ~VJ.. vtj ....... u .~,& 



., .. _- --.---------------

_ 2a ... 

U308 IMi.aex'els Rem.arks 
.l-'=l:: _ ----;, ~t OD.S 

Aust.1'"'a1ia 1 3 I Torbernit.e 
and autU:.."1it,i.? I 

Es·~~imG~lted 0 

UaS.S.R. 

TOTAL 

7 

1,925 

25 I TyuyamuDi·u6 I 
1 

Fe:i'"'gha.:.1.a o':'1.1y. May be 
other' daposit.s fouad dll~"'iD.g 
recent yearso 

,~--. ........--..~"'.+-~ ... ,.- .. ~,.-~~~~-'-'-'>~-"---~~1 
7 ,868 I . \ J 

... -.....-~ ........... ,:...~':-"\" ... .."."""" ... -=---~~."'<I-...,,<:"T"_~~~...-.....--......... ,.-... .:=~-... ............ ---.. ~~......-.-... 

~ Tonne.gos given fn this rO~lo:ct '-11'"'0 long tons (2240 10.) 
excopt. v!hero OthOl .... wiso stcto·J.. 



BELGIAN CONGO. 

~ n t r o d u c t  ion, 

The uraniur,~ Cie:>:!osit a t  Shinko1o'o:-:e i n  tlic Relgiaiz Con@ 
was discovered i n  1915 by ail Znglishi:lan, :!frjor Ski2:~.  Vtlr3:- litt-7.~ 
inf'omnut ion has been publi  ~l1t.d regapding s i z o  cnd p ' E i ( k ,  t11c 
operat i.ng company a d o p t i x  a policy of' w c r o c g  >:Poi:; t i la 3ut set. 

I n  1932 J, Thorcau and R, du yr ieu  de 'I:elydoiicB i~ibl ishcd.  
&I general  account of the d ~ r , o a i t o  which is :;ui-~v;xrir;cd by ~assj(lB54.). 

Tho inain dapoait  u;-~eai-a t o  be ~ i t ~ a l e d  a t  $hinkolob.;.;.tl: 
appoximatoly 100 mile  c nor% :1;:a st 05 sli zs t$ thv i l l d  and a Tcv! 
mileo ~ s s t  ,of Lhe Clizubetl ivi l lc  - 3ukaina naj.l':~ay l ine ,  i c i  1" 
iniles ~ o u t h  of the Ka'i1b0~6 copger mine, It i a  pro'bal;lle t na t  
shinkolobvre is no13 oonnected by rail t o  El i rabethvi l lo .  

Deposits occur i n  E. number of  l o c a l i t i e o  inclu2i1ig 
Kalon@!e and Shinkolobne, but onlg those a t  t he  1atti .r  placo are  
ilascr ibed. 

A t  the  surf ace the  Ghinkolob':!e d q o ~ i t  L j i : ~ ~ ~ i ~ t e d  '%he 
general  appearance o f  a s i l i c i f i e d  cop;cr outcro:q but f2az1idnts of 
yel lo~. i  mineral a t t r a c t e d  at tent ion.  Sya-Least i c  ~ i n i n g ,  be,gun i n  
1921, revealed extensive d e r o s i t s  of torbeimi-ke and othei? ~ s c o n G a ~ y  
uranium n i n e r a l ~  and a l so  veins  of c r y s t s l l i n o  uranini'ce. 

Thc occurrence of uranium minepals i n  ao sporadic t:lz.t 
an eeltimdte of reserve6 can be inLide only by a not!?o2k or' char t s  
and tunnele, k'c the  thic of pnblica.l;ion c?2 tho  cy~o'tcd Te:;oi*t, 
?:orkings he.d not 2-et gone bclon thc  oxidi;;c;d zone. iill +!ark '::ai, 
under the  obnervat ion af gaologiut a: recards v~rci carefully kcpt 
and tyga specin-&na c o l l c c t ~ d ,  

"The i;mzc of t h e  de2osi ts  ai-rov7 mi;::aral depoait c a t  
c ix t  een >laces a;~d a g,~oaL i~unber of discont inuous uraniu~?l-hxr id2 
veins  i n  Lha sorkinga". alan indicate3 thu't conCfnuous u:z.Gor- 
ground *;.iorkings exist over a l3ngth of 1350 f e e t  2nd xinliig ti:).: . A? cni..s 
t o  have takec p l ~ c e  over a i-llaxk:lu ;;id'ih of about :ti;' i'cc'i;, 

It i a  c l ea r  P ~ o z  the  d o s c ~ ~ i p t i o n  '>k-ta'c t h e  iizdividual 
veina a20 short end i r r e g u l a r  i n  form, It i i ~  rare tha t  n veia 
can be folloq:fed f o r  iilore thaii a dozen r;ietras (40 f ee t ) ,  h vcin 
a few can t i zo t r e s  i n  tcid-iih i;lay swell t o  a i,:ctrci and 'y io ld  inasscs 
of compact mineral weighing. severa l  tom.  In ixining, t h o  e a t  i r e  
iilasa OF ?ock is removed t o  reduce lo s se s  t o  o. iainirtrur~~. Veins 
form stock~irerk-like masses; aa thoy are f o l l o ~ i e d  d~s:nlJard they 
coalesce aadl pinch out and new vein6 are found. 

Disseminated m i n a r a l ~  are Bound - 
(1) For a short  distance outward f'20iil u rnn in i ta  veino, a l l  

being now a l t e r e d  t o  secondary minerals, 

(2) Dist r ibuted With 33 apparent r e l a t i o n  t o  t h e  veiila 
mostly aa individubl  plakas of' to rbarn i tc ,  or lining 
cav i t  i a s  i n  a c e l l u l a r  magnesia11 l i i i~e~tonz:  at  varying 
dibtances f~oiii the  veins. 

%ore than half 02 t h e  uraniu.m i n  the axidiucd zone i c  i u  
the Form of such Zisscminatid to rbern i tc ,  ~ : I I B ~ C  i a  a0 ~ ~ ~ ~ ~ : : ~ j , ~ ~ ~  



i c e . -  r .  o l i . k  u q  t o  :;;hctlldr the dicc~i~ i l : , : t -~~d  o;~e baa bGeil milled, LLU 

( c , y 1 P 3 ~ b 0 ,  3~~03 .3 . ;  i O Z ,  4 ~ ~ 0 )  and zl.:louoi:r;kf t c ( -$r'.Xt:i . . -- y ~ l l o v i ,  > l!!gO. 2tiO3.23iO2) w e  tllao Pound u s  di:;;;ciiinat c.d :~i'i~ley;';ls, 
t h o  latter Lining c:ivitioc l i k e  toi-berni'tt., ,$$mil q ~ l l u n t i t ~ i ,  52 
c opyojr , cobalt  and riiclccl rjuljilidss are f oi?r~r; in the  u.r::niu!ii -wins. 

Gold onn bo 1;:;nnnud 2pos uraniui3 ve.j.i-:c and i c .  occacional.13/ 
ocon 1x1 'i;h~fil, l i t t l e  pnl!.adi.l;i~ and p1u'Li:lvi-,I ai:o ~;liiol::i.n 1.17 aooags. 

It i r j  c lecr  %hat .t;tle dcpos it arc of ixt::yaL i c ,  o=ii~:i.rl, 
l*zrftc, lirl;naeitc, cha!..col~:~yyi.b;; ulld yilolybdeilj,.tic r ; :o  :.:;:::.:,(scj.~.~id ;;il;h 
h e  J .  I<ozUzitc, L c.i~rmaline and it ti l::;.rc f'ouuii. i i ~  th6  
cuil~aou.nding rocke, Co*:i;Cp nul:?hirlu dcpoa i l  o , iauinly din-:  lnc.6 f P d ~  
'bhc u.ranir~i'l;e d..c;?o:;i t o , occilr in t ; ~ e  di strict , :srriniun i l l  cr.ial.i..~r 
q u u n t i t i o s  kcls been f ' o ~ i d  $:,B E: large , ~ i ~ b o ?  of loocali't l a 8  Yi: %:I<: 
ICctcrll~a coygsr b e l t ,  yi-Lch'ulendc, o r  1:;inorals i'~j:*i;(&d. by i t 3  
nltcprtt ion, havo bt?cn fonnd i n  sevon clc;>ozi$o frail Wushi i r r  the 
s o u t h o n ~ t  t o  the ext~rcme nor'i;li::rust of tt;h o@o~?e;~ zone pacc'rng 

a. ;::\A b c 3-y twough 1,uichia and Xai!l>cjvl;., i. e. over a d i e t  a:ica of nci~.,j.'oxi'.-'."- 
160 iinilecib 

Eot'ore t he  disco-wry and ox-loitat ion aF t h o  Canadian 
dcgositu,  radium fropi .the Belgian Cowo had a v i r t u a l  i?10i1050ly of 
-i;ilc;. c:lorldta mmrkct, Ifhe ul?o.niucl? OrC :,a2 f ' o ~ " V E ~ d c d  $0 t h e  r~f"il ldry 
2.t Oolen, Relgiuril, r f t z r  i n i t i a l  concc1ri;rat ion nl; tlzo Ailins in 
c Radiu~a ::CCi 80ld at  about $60 a mil l igrwie  3y 1939 Canadim~ 
coiq p..:tition ht:d forced the  ~ j r i c o  d3i;il t o  about $25 Cr ;i:ilLigl3~n, 

In 1932, tho 301cn psfinary ?.:!as sta'cod (~1 l s : i a r tk  1932) 
t o  have a ccpaci ty  of 6 &mzs, cf i6adiwn p ; ' r  month, cquivalc'nt t o  ELn 
output of a~,:,proxbilal; r ; ; l  245 long t ono urailimll t r ioxida gar aniiul, 
partller infori~~atiion conccr , r in~ outsul  is t ia folio-:!s - 

Tka mini: :'.'ac illoyera% ivo from 1937 t o  1941 irlcluuivc , 
a..;:;.:.j.'t~i~Cly o:.:!ing *i;o ' b l ~  accuiiiul~.tl.on of Opt--&-kocka, :i.Ihc Ooldn 
zc;f'iilery ca2tuped 1;y .bhe c+eyyil:~ns in 1940 allc uuraniui',l 0 2 ~ "  

fr cx,l ths 2,algis.il (;ango ;.'zG ~ h i ~ l s o a  $ o t h ~  Qlli-LC d $ti;$ GE of ;.,.rl~i;"L~ C:, 

YC ar 
I. 

f , fetr ic  tons 

253 
N i l  

105 2 
3 

ui?lcno1:!n - probably  mall 
1070 - x u .  o j .  3alon 

captured by c+erinanw, 
24 

1021 
r)- 

5442 
__I 

The out put of tha nini: he,s apgarontly bcen governed 
by ref incr l  capacity and ulti~nsto1.y by tllz a b i l i t y  t o  oell radiuii 
s t  the 2r ice dcii>.~nded. 
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Total production in 1942 is reported (Matthews,1943) 
as 1,021 metric tons of "uranium OI-e li cc'ntainiI1.g 695.6 motric 
tons of U308 (68 per cent U308). It is evident that the Hore H 
is probably 0. rather high-grade concentrate, though LJlls1ilorth 
(1932) reports that the !lextensiv(; cl.oposits at shinkolobivle run 
50 per cent U30S or better. \I Othb"" :ceports susgest that much ore 
averaging 30 to 40 per cent U30S hus been vion. 

Sumrnary~ ___ waazI.-.oi 

Though few' exact data about tl10 Delgia:i.1 Congo deJ)osit s 
nre available, it seems 'likely that they are very important. The 
plan published by ThoreD.ll and du Trieu de ~[1erdoncl;:: in 1932, shows 
0. continuous net'Hork of uranini'C(; veins OV8r a length of G60 
fet;t and width of up to 170 feet. An open cut 225 feet long by 
appl'oxLrnately 150 foet ",ii/ide has been excavated in the "j1[Lin shoot 
ment ioned above. Underground liJOrkings extend ovor 0. lcn2:th of 
1350 feet (Hess, 1934). 

The output of 696.5 metric tonG of U30S in 1942 after 
a lapse of production since 1937, is equ.::.l to mor'C) than 1.5 times 
the normal car~D.dian product ion. 

Thol'"'eau and R. du Trieu dtJ II8rdonck state tho.t the 'whole 
of the rock is minod in ordor to aVOl~ ~ astD.ge and this is also 
eVident from the plan. (l\t this time, minins vIas confine; d to the 
oxidised zone .. ) 

If it is assumed then, tlmt the Whole of the rock shown 
e.s developed by a netviOrk of workings CLl'ld seamed by nUE10rous 
uraninite v8inlets, is payable are, then tho o~e available (in 
the oxidised zone, i7hich may be enrj.ched)\:lould be of the order 
of 500,000 tons per 100 feet vertically, Some of this ore is 
definitely very rich, but the average gr'adeis not knO\7n. There 
are apparently several other' depOSits about 1iJl1ich little has been 
published. Irh8re is too little evidence to form a definite 
opinion, but it seems very likely that thG Belgian congo depOSits 
are more important than the Canadian deposits. 

It ':';as announced recently in the .i\.ustl"alian yrcss too t 
American interests 'I;7(;1"e equipping the Belgian congo del)Osits. 

0A~PJ)A • ..:::t ________ ... 

Introduct ion. - ........... ---..... _... ' 

In 1930 a prospector nrnned Gil~ort La Dine first noted 
pitchblende and silver miners.ls on the shoreD of GI'oat Bear Lalw $ 

North western Territori8s, canada. soon after discovury an 
air service to the depusit \vas 0stablished 8.~'ld devGlopj,l::JD:'G iJccan. 
The depoDits Viere taleen ove1" b~l J.:.:ldol"ado Gold 1\ii1'1Oo ii.1 1907. 

The mine is 800 1l"ilo 8 by airline north of th0 ::'1Gal"est 
railhec.d. A c oncentrat ing l)lant cap[,ble of trent ing 50 tonG daily 
Vias in operation in 193.:1 C_i1d \"Jas lett 01" enlarged to 100 tons 
capacity. concentration is by cobbi:ng, [jl"avity and flotation. In 
1937

9 
107 men Viere eml;10Y8d on the min8. Pitchblende concentrates 

are foruardcd by air, rail and boat 0. distance of about 2500 
miles to the l"adium and ul'anirun refinel"y at port Hope, Ql'l"cario, 
which co~nenced operations in 1933. 

~.£.~&. 

i~ccording to D.P. Yidd (1942) three main sub-parallel 
zones filled 1jJith a otockv:ex'k of quart z, occur on the Eldol""ado 
property. Their lengths arc approximstely 230 feet, SOO feet 
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and 500 feet respectively. 'l'nc '!.';idths of the fracture zones 
range up to a maximum of 30 feet .. 

Ore-shoots vJith 0. maximum length of 200 feet and a width 
of 4 feet occur LU8.inly in the ho.nging-\;o.ll of the bx'ecciatod zonos. 
JI. plan published by I~idd, shorIec1 a total of soven shoot s in the 
three E8.in zones" .l.t tho surface some of the oro-lenses were only 
40 feet in longth and are sep8.ro.ted by barren zones from 100 to 
350 feet in length" The beot ore h8.s been found in the NOe2 or 
,·entr8.1 vein,9 and in 1937.9 i:Jxplc\ration in this vein had reached a 
depth of 590 feet 1"here high-grad.e u;:oo.nium o.nd silver oro \:10re 
J.."'eported.. crosscuts from the 500-foot level to the tViO sub-parallel 
veins are also l'eported to have intersected ore. 

Kidd and Haycoclc (1935) state that there are t\VO main 
types of usef'D_l mineralisation -

(1) 

(2) 

,\olloform pitchblendo and hematite in quartz vEJins with 
minor cobalt-nickel-bismuth miner8.1isat ion. 

Silver-bearing rt1ineJ.."als ';.'ith Elo.nganifer::ms carbono.tEJs and 
!.-ho.lcedonic quartz with considEJrable copper-cobalt-nickel-

ismuth minerals and minor amounts of lead and zinc. The 
No"l group is the earlier of the two. SU"l?ergeno altex'o.tion 
is quantitatively unimportant but torbex'nite etc. 1ilere 
present in the outcrop .. 

production and Ore Reserves. ,,---"!-...I_o _____ --..j-...oll .. _ ............ ~ 

An indico.t ion of the nature and grade of the ore may be 
gained from the folloiJJing production figures for 1937 (,I'yler,9 1939). 

ore 

25,9486 

pi tchblende­
Silver 
conc o _ .. _-------------
475,,3 

Tons of 2000 Ibs. 
-~~-~~ .. ,~-

Silver­
copper 

Flot.conc~ 
------~ 

193.3 

cobalt 

conc. cobbed 
-~--..j--

5.9 

Total 

conca --
674.5 

The pitchblende-silver concentrate amounts to 1.86 per 
cent of the ore~ Assurning this concentro.te contains 85 per cent 
U308!l .. the uraniuIn content of the ore is equivo.lent to 1.58 per 
cent U308a 

It is estirt1ated from figure£.: given by Tyler (1939) that 
the average value of ore re.ised during 1937 'aas allproxii:1ately 1655 
per -I.:.on" At June 1938, ore reserves ';18re valued at ~7 ,000,000 
which at {t55 per ton is equivalent to approximo.tely 127,000 tons • 

. HOVlever Engineering and Mining Journo.l, (1945)9 reports that ore 
reserves in 1938 Viere 60,000 tons containing 1 per cent U3 08. 

production has to some extent been governed by refin­
e1";;r co.pacity and the ability to sell radiur,l~ The mine vias closed 
from June 1940 unt il August 1942,. The refinex:y cont inued full­
time operat ion throughout thin :.:;eriod,9 v!orking on accurllUlat ed ore­
s-G ockso 

The initial output of uraniura salts V'las 15.4 tons in 
1933" 

It ho.: been stated by the comp~ny that 5.2 8ho~t tons 
of uranium salts ..11'e produced for each gJ.."c.m of ro.dhun. On this 
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basis the output of uranium salts for the years 1936 to 1938 are _ 

year 

----< 

1936/ 
1937,L 
1938' 

Gm, " ---
15 p 5<1-
23 0 7? 
70 

Uranium 
83.1 t s 

Long tons -.. -... -~~-~ 

84 
242 
320 

(f The Liineral Industry, 1941) 

In 1942, the plant VIas stated to ho.ve a monthly ca:-pacit;y- of S to 
9 grams of ro.dium and 40 short tons 0):' ul'an1um salts. This is 
equivo.lent to o.n annual out}?ut of about 1.120 1011[;, tons of u):.'anium 
salts. 

The total value of' Canadian refinery production of 
pitchblende products from the COlillllEm.c.:ement of opera.tions in 1933 
up to 1941~ after rrhich st,a-cistj.cs ceased "GO be:; "Dublished 
amountecl to ,35,805$423 1jJhich at $,.:'J:5 per ton (allo1,Jing 0'10 per ton 
for .. silver cobalt s nickel~ etc,) is equivalent to aplJroxim­
at ely 130 9 000 short tons of oro ~ ,,;hich, at t he est ii:ated grade of 
1.58 JlGr cent U30S, is equivalent to approxirllately 1800 long tons 
of U30S. 1'his is approxim3.t ely the figul""'C obt ained by calculat­
ing the tonnage of Uro.niUlll ;J8.1ts '-Thich i.7011.1d ho.vG b0en obtained 
from the recorded product iOE of radi"llln" 

The a8sets of the compm1Y '.(;1'13 taken over by the 
canadian Goverm,lent in Janual'y ·1£14L.1:, lJut l"ccent re1)Ort s indicate 
that the property has beGn l."otur'ned to j;J1."'ivate ownership (E.and 
hI. J. $ 1945). 

The scale of operat ions af·c 81" the taking over of the 
mine and l"efinery by the Can8.dian GOVG1"nmcnt is not l-;:no'Nn. 
The Goverl1.iuen"G paid 0'1035 0. sho.:"""'G fox' the 3,905,046 shares or 
alJproximately 135,250,000 for the \iholo of the COTll1)any's assets. 
If it is asm.IT11ed -Chat the plant ~ incl1..cLing -ch8 refinerys mining 
and concentro.t ing plant!' aircraft etc ~ is vc.llued at $1~ 000,000 
and that 0'20 per to .. !. profit can be l"tlELc.le on the ore wo:c'th ;355 
per ShOl"'t ton, it woulcl appecl;L' that .Ichti Calia.dial1 Government 
considers tho.t are reserves CL:L'e of tIw order of 200,000 short 
tons. This figure is obviously a rcugh estimate but s in vie',-; 
of the increased value of u:raniur,1 9 the }.:i!'ice paid doee indicate 
that are reserves 'il10ro not conside;:Qo. to be ver;;~ large .. 

Pitchblende deposits descl""'ibec1 as IIsmall ll havo been 
discovered at points 12 miles no:,th and. 110 milos south respec­
t ively from the Eldorado mine." In 1943 ~ geological and geOI)hys­
ical methods were being used in. tho seal"ch for neVI orebodies .. 
From February 1943, all future c.Uscoverie.s of pitchblende were 
reserved to the crow11~ 

UNITBD srrA'rES OF .AMERICA. ___ ' ... _'.---..._ ......... _ ....... ' .-.J ____ _ 

From 1907 to about 1923~ tll':; unHod states of il.msrica 
yielded most of the 1iwrld's radiUl"D. St .. t.'yly·, but from about 1923 
onwards the market was domim-lted b;7 radiun del .... ivod from Belgian 
congo and canadian 0;."e8" ~~he united states product ion VIas 
obtained mainly from uranium-vanac:1.ium oros of sedimentary origin$ 
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occurring in carbonaceous beds of the l',lOl'rison (UP:;.Jer Jure:.oGic) 
sandstone of We stern Color8.do and utah., Th.e l:laJ.n uraniud mineral 
iD carnot it 8. (HOGS, 1933B). 01'0 production l'oD.chocl nearly 
42,000 tons in 1915. 

The m"'anium-vanadiur,l deposits occurred in relatively 
flat-lying sheet s, one of -Hhich \'/8.S mined fairly c::.mt inuously over 
a length of 3,000 feet. From these workings 19,000 -Cons of ore 
were reported to D.verage 1."16 pur cent U30S and <1:.08 pOI' cent V20Q­
il further 29 9 000 tons averaged 1 .. 25 pel' cent Uo08 and 3.5 :-per cene 
V205· 

J~ second deposit 'Jas exploitec.l. for 700 feet d01ivn the dip 
over a Elaximum width of 600 feet and an aV0l"c.'1.ge thicl~ness of 2 
feet. 

Total production from the 1.10;:'1"'ioon formation of the 
colorado Plateau to the cnd of 1932 uh8n mining c0Gucd, is'estim­
nted at 202 grm,,,8 of radiulil, equivalent to alJproximately 900 tons 
U30S. In addition, some 330 tons of vCLnadiUlil were x'ecovered 
mainly as a by-product, but DOmE: oro \-'as trcat8d for vano.dium 
alone. The total vanadium content of the oro treatGd ,"vas Got imated 
at 1300 tons. 

The production of radium frOI'l d0n18stic 01'es was only 
2.6 grams in 1942, corresponding to about 13.5 tons of U30S. 

ore Reserves. (Morrison Form~tion) ...... __ _.....-.1.._.... 

It VJas estimated in 1919 (Ll years before uranium mining 
ceased) that 500 grams of radium could be pl"oduced fror.1 carnotite 
ore averaging not leso than 1.25 pel .... cent U30S ai.1d 3.5 per cent 
V205. 'The radium recovery was about 70 ";.)Ol'" cent and this corres­
ponded to about 700 grams of radiUlH in the; grounc1. Hess (1933B) 
estimated that including lean ores~ the cleposits might still 
contain 800 grafl1s of radium, 2700 tons of U30S and 5000 tons of 
vanadium • 

.At East Rifle creel{, colorado, :'-'oDceolite-boaring sand­
stone cont aining 2.25 per cent V205 was mined up to 1932. The 
sandstone V!8.S up to 30 feet thicks 700 feet or more long and 600 
feet vlide. NO attempt ','las made to recover uraahUil, but carnot it e 
stains Vlere present anc1· the ore '.!I8.S said to contain 0.2 per co:at 
U308- Some 400,000 tons of' ore r!e:::'e mined and lJ;i."oduced 4,256 9 000 
lb •• of vanadimTI. (Hess, 1933B). 

other Localities. - ------~--

lemp~.....E~~ utah - At this localit::( a,sphal-~~c sandstor:es ,of 
Triass ic Age contain shoot s of uranJ.UJI1-Vano.dJ.Uii.l ore vlhJ.ch nave 
maxirnmil dimensiono of 100 feet long by 15 to 20 feet broad by 7 
feet thick. J.\ considerable tonnage of the 01'e ohi:1Jod during 
World YIar I, averaged about 1.75 per cent U30S and 4 per cent V205. 

It 'was stated (E .. anG IvI.J., 1945) that the united states 
vanadium corporation, Hhich controls deposits similar to the o.bove, 
had built two plants of 50 o.n(.l 100 -Cons do.ily capacity respect ively 
to recover uranium. Three other plants of 200 tons, 250 tons and 
S5 tons daily capacity res~ect i vely 'iVeI'e treat ing vo.no.c.l.iU1l1 o).:'e 
containing some Urani1Lil. Sorlle of these plant s have been built in 
t he last t"rIO or three ~/e 0.1"'8 0 ~L'he ant ic ipated output of ul .... o.niUlTI 
is not stated. 

Geophys ical methods 8.l"e be i:i.1g uoed to prospo ct for 
uranium ores in the VJestern united states. It seems likely that 
if the demal'1,d is sufficient a very ap~;recio.ble production of 
uranium is possible froll".. t118 colorado-utah-Arizol'ia-New fi1 0 xico 
region. 
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CZBCH03LOVAKI.A _~ ____ ..... ...-.....!-....- 4t 

The first ro.dil.llil produced b;y- Ivlrile. curie 1iio..S derived 
fx'om pitchblende produced at Jachymov (JoachLilst8.hl), Bohemio., 
Czechoslovakia. Tho czechoslovak Goverrununt 0"08j:'C,toc1. the 
mine for a considerable number of ;;'~Gars ~ Gomet jj;:tes at 0. loss. 
Annual production lias 110x'mnlly 2 to <1 groms of radium, but 
during 1913-15 for exnmple~ only 10 to 20 tons of ore were mined 
annually o.nd up to 1932, Czechoslovakia ~"jno cst i:iuatcd to have 
produced 46.8 grams of rad.ium. In 1926 it "v:ac: reported to be the 
third 1argost producer in the '-,orld. 

The r::itchb1ende OCCUI'8 in g:uartz or carbonate veins, 
associated vlith cobalt, nickol, a:c'senic, silvl3r o.ncl bismu:ch. 
Mining YiaS being conducted in this area as early a's 1237, but 
it WEtS only in the late 19th century, \[hen uX'fmium began to be 
used for colouring glaos, that an attompt Ims mc:.cle to save 
pitchblende. J:ilrom 1926 to 1937 ~ the: c'.LepOiJits are reported 
(Imper. Inst. 1926-1937) to hnve produce.d 190.6 tOT-iS of U30S, 
an average of approximat 13131 16 tonG pE.;r year. It '\jjo.s stated 
(E. and M.J. 1945) tho.t tho annual product ion of are vms 
180-190 tons, \then Germany invaded Czechoslovo..kia in 1938. 

It L:J GGtimo.ted that theoe ininec: lllay have produced 
approximately 60 groIns of padium ancL 350 tODS of U308 up to 
1938. 

RORTQQM· 

small deposits situated L~ the Guo..rndo ;cogion of North­
ern portugal, are n01H o\~fn(,c1 by Bl'i t ish-co':.1"c:L"'o11ed urgeir ica 
Radi'L'L111 consolidat8d though for mony yeo.ro most of the ore Was 
shipped to France. In the oxidised zono autunite o.nd torbernite 
YJere found. These mi:i.1ero.ls are sto.ted to hnve been derived by 
weathering frOln primar;),- uranium mil1el.~nls OCC'L1"i..'ring in 8;:,10.11 
quartz veins o.nd IJegrno.Jeite dyl{es. The Dt)COna<:-~ry mine:i."'als 
usually impl"egnat e the grnnit e SU1 .... ro undin£:; t h8 UPPu{ :~)<:.~r·t s of 
the veins o.nd d;ykcs. '1'he o.utunite nncl -ccl'"iJcrnite 1iiC).'"'O confined 
to a zono 15 to 20 metrcc cleep_ Belo"a this wns a leached, 
barren zone. Below the bL1.l,'"' .ron zono SCElC J..)at che8 of' OJ:' Q carrying 
a black ,lraniurn-bearing l'nine;co.l, Pr't;:sUlHc,bly pitchblenc-:'u~ were 
encountered. ':['h8 o.verage; grade was stated to btl 0.5 to 1.5 1)8r 
cent U308. one mine had X'8aclloCt. 0. depth of 100 net).."os in the 
early 1920 t s. 

Product ion he,s COllIE:' from a conoidero.ble number of , 
small veins [md orE; X'GG8rVeS 8.). .... 0 believed to be small. 

output in 19L.11 VIas 

ore, 
Metric Tons. 
~----=-----"---": 

330 

Gro.de 

....--
U308 cont ent 

The i.."'ecovery from the w..bove oro V!ClS 5 _ 8 ~riJ.l:ns of radium eQ.uival­
ent to aj;lpl'oximat ely, 20 tons of uI'Rniurn trioxide. 

In 1942, the output 1;![,8 4.5 grmlls ro.diul"ll 6Q.uivalent to 
aj,Jproximo.te1y 15 long tonG uraniuIil SG1ts. 

Mo.ttheYvs (1945), s-co.ted that there YWS no produc!ion 
during 1943. j':laximum llroduction ,,"inS 1,000 to 2,000 tons 0:[' ore 
per annum. 

The, total production of radium fro,~·!. l'ortuguEGe ores to 
the end of 1926 ',28 estimc.ted (Hess 1929) o.t 15 gl'o..ms. 
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product ion appenrs t8 have been at tho rat e of about 4 gx'ams, per 
yeo.l" since that time~ l'l1aking a total of approxtmately SO grams to 
the end of 1942 8 This is probo.bly a mo.ximuw figure and is 
equivalent to apprOXilnc.tely 270 tons of UoOS" 

ENGL~~ND~ .-.I __ ..001~_ 

In the tin and cOPlier mines of cormJD.ll, minor veins 
cont o.ining pit chblcmde cut the tin-bear ing reefs. product ion has 
been recorded from seven mines" In the oxidised zones, autunite 
and t orberni t e result from the Yioat horing of the pit cllblende and 
small quant it ies of thu sGcondo.r;y- minerals ho.ve butm mined 
(Bllsworth~ 1932)0 

Tho total IIJ:.1oduct ion of l'adium up to 1926 from Co1"n\70.11 
pitchblGnde ':I[',S estimated at 5 g11CLlns uquivalont to o.bout 17 tons 
of U30S but may ho.ve boen consj_dero.bly greater. (Hess, 19~~9). 
For some yeo.rs trIO cOLlljc.ni8s~ on(; FrenlJh nnd the otl1(;r .,·ritish, 
each operatecL Cornish mines for the pr'orluction of rudium ores. 
Considero.ble quantities of l)i-cchblenc1e are reported to have been 
cLisco.rdecl in tin 8rld COP:C)8l" minj.ng ope~'2.t ions dur ing tho 19th 
century, when the .JTesence of uranium j_n conc ontro.-cl;:)s \"0.8 llEm.o.lis8d. 

The -G'jiQ main producers were the Trenwith mine ne8r st. 
Ives, vdth an O1.1"Gl)ut or 500 tons of Uro.niulll-beo.ring ore betvJeen 
lSS9 and 1907 and the st,. Austell consols mil"le \7hich produced 
576 tons of uraniuIll-bearing ore fl"om intermittent production 
between lS54 anc1 1906 ~ 'rhe Ii.lines continued production o.fter 
these dates o.nd there wns some output fr,:)m C~)rn';ro.ll ns Inte as 
1929 but precise figures are difficult to obtain. The rrnperio.l 
Institute reports that fr:JID 1921 to 1925, 607 tons oflfuranium 
minerals" Viere produced. It seems morG likely thcLt this '.!vould be 

. uro.nium-bearing ore c')nto.tning l)orhaps 2 per cent U30S. 

It is likely that if the need were urgent 9 cornvJall 
might st ill produce npprec io.ble 'l1..1..ant i tie s of uraniurl1. 

In recent YEH::'X' S ~ 0. cleposi t of autunite ~ tor'bernit e o.nd 
llleto.-tor'bernite, has beon opened up at Goten~ o.'bout 20 kj_lometr'es 
northeast of sofin~ Bulgnrio." frhE; secondflr~r mj_nel~a18 ho.ve l'esulted 
from the weo.thering of pr:iJ,lO.ry lllinercls in 0. crushed ::?eglilo.tite dj-ke. 
The geology is stat ed to lJO s i.mj_la:;." to thc.t at Gual"c.Qo, Nort horn 
portugal. ' 

The or'8 occurs in ~~ cn.wh zone 50 t u 70 111etrt; 8 1::'\11.8 and 
4 to 15 metrt;s \-;iclo" .1\ ton of hand-picked 01"'0 '.'!as stnted to have 
contained 2 per cent uranium.. It \.c~;:; stcted (Kostov 1943) thCLt 
exploro.t ion 1'10.(1 revealed t h0 presenc e of 25,000 tono of ore. The 
uranium mineral::; 0.1"0 c'8socic:.~tccl with limonite. There is probnbly 
0. similarity of origin bet'.7C8:i."l the BulgD.1'ian Llnd IJortugueoo deposits 
and those occurring at Mount pc.inter 5 south AU8tro.liCt~ 

M.iiDi'.GLGC1R. ___ .. 1...1 l' 

J\utuni t e and ul'o.nocil"cit e (sccvnllo.qr ilydrOUS ~ bariuri1~ 
uranium phospho.t e) OCCU1" in peo:ty muc"'cs tn old lalce beds in 
Mado.gascar. It ho.s been utilised 0.8 o}:'e" It k8.S reported by 
.:."'-. Lacroix~ 1920 ~ tho:t o.utuntt e is scatter {;;u through the peaty 
bed over 8. thicknes8 of 1 ln8tre.. 'rhe qm.mti ty present "h[;rdly 
exceeds 1.5 per cent n. Bet':.;een 1909 Ctnd 1923, 36.9 metr ic tons 
of the se minerals weI' e export ed" 
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Secondary uraniuIll and vanuc1iUlu ores have also been 
found D.saocio.ted \iith hYdrocHrbons in sediments. Ifhcy appear to 
be of syngenetic origin. 

smull quantities of betnfite and euxenitt: t1.'::lve been 
mined from pegmutites. 

I:'roduct ion. 

Eight grmas of vadimn o~rreaponding to apprQx~nctely 
27 tons of U308 were reported to hc.ve been pro<luced from 
l\ladagascun orea up to 1926. 

DUl:" ing tIlt:; l)orioQ H)26 to 1937 25.6 tOllS of' buts:i'ite 
und 0uxcnite ,vere (;;xportt)(l .~:) ~"'ro.nco, ':Jhcrc t"'~iO cOl1l};luni~n were 
ongc..ged in the extraction of rndiu..'i1 fron th", or(;o. 

Gonernl. --
Tlw urnuimn-beuring :mint';r[.l~ Jf tho P0~¥lKl:tite elyIres 

ere normally unDat iaft:ctol";Y~ sources of uranium un account of 
their sJ}oro(; distribution rtllcl cOHiplex : -lmracter. ILl he 
l-it'.ctnge.ocan depooits are hov;ever, intert;sting, us they sho\} how 
socondc.ry dO}iosits raD.y be formed by tho wenthuril1{~ of Lu~onium­
bearing mincr:::lo occurring in small quantity in pogmc,titic and 
granitic aretJ.s. In Dome inotc..nceo uruniuu h!'.1:! been tr~.n8~?c;:,·ted 
cons i<.1ernble distc.nues in colut ion in !.llDteoric ·;('.tcl.~. ~rhif, 
tact hulpo to cxplf.in the i\Jr'f;lution of the Col-,)l""UcJ.c>-\Jtl?-h 
cc,rnotitc o:e0S and also thl"o'ilo light on tll\;; origin of Euch 
auterials ['.8 the uro.niur,l-bcurinf! lcoll:l of ij' oCl.on. 

U 8 ,... n 
• • ~.l\". --......... ~ ... 

It ~mf.i eot ii'nnted in 1936 thut Ui~ to thEit time t.he 
urfl.l1iWi1-Vftnadiur:l c.11.):)oiJit it! the 'fY\lyn l',IU~lUl1 mountni nu, 
."t,~nr.·ll""Y"" R"""<'l'~n 'l'IUX,l,-,'''-tf'I''\ "1"';' Yl.·""l(~·'t: U ';"0+.- 1 ,)"r.- ':: ~"''''''C' J..f 'V~ ~ t,:.~A..a.(..'~, _ \olo""'J.,.J (.,,~ ... t~"",,U ", •. .1., I, t .... \...t. "" .. t.'\.,.4. .... y;.... ... \.,..J.. U l'}J.. c.;.u.UL.I 

of radium cOl.:>ros1,onc.irl.g to nbout 20 ton£:. vf U30a. ':';:~'10 iilii:Oj;'[~ls 
ux;>loited arc of' secoj,1G.ury origin, thv :;'11UIi:.i'~ iIi1lloJ. .. ·t[~nt being 
-i;;YU.Y:::U;'lunite, a. cc..lciul':l cC.).?not ita. In 1926, this ~ieU3 the only 
c:'ejosit bei·'.lS (;xploitocl i:1 the U.G.5.R. In 19~1, 0x::;erir.1t)nts 'd0r8 
cl'.'.l'ried out on the solu'bility of ttl(; Ut;;cunl!.tu"y u;''''8.nitu'tl minorals 
in this <It::posit in ordor to thro1;I light on the origin. It l(!(W 

found tho.t the riline;ro.ls \iore very insuluble - less soluble than 
BaS04. 

-i. radium extraction plant vIllS in operation in the 
U.S.S.R. in 1932. 

In 1943 it ',"as announced that the vJOrk of the Rad.iur'il 
Institute of the ,,'lcaderny of Scienoe of the U.S.S.R. "leG. to the 
<..'!.iscovery of neVI depOSits of radioactive substances in the 
soviet Union an~ laid the foundation f~r en extensive rad1ura 
industry in that country". The above ncndel1lY built the firot 
cyclotron in Europe in 1937. (I;jatthews.9 1945) 

I.NDO-CHINA. 

Small quantities of autunite-berH'ing ore Viere 
exported to France but no systematic exploitation of the 
deposits is reported. 

The state-o t1ned shnle-oil plant at Kval"'nt oj."r>, p:':'vv1nce 
of Nal-'ko, Gweden, yieltls an ash cant aining uraniW"·,l an& (Itl1el" 
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metnls, 'lilhich may be ex';;racteCl. in the future (lIatthews, 1945). 
J.\ black carbonaceous rock, knO'itn as ko1n c~ntains u]! toO. 5 per 
cent uraniW11 ~!hich is ap:f1arent1y ~f sJtngenetic origin. The 1coln 
resembles cannel coo.l and containEi a high prOl)Ortion of hydro­
carbons. Tht.i do:?osits 111C.Y be similar in origin to tho Colo1'o.(10 
carnotite uro.niuri1-vano.c:'iulil 0:":'06., where these meto.ls have beun 
precipitated by cal-'bol1GcooUS mf.terial a.nd by hytirocarbons. It 
'.ias announced in SVleclen tho.t the deposits of the southern anci. 
eo.stern parte of the province had t:l vory high ul'"'o.nium conton~1i 
::mcl \;ould becone ora ~f the vorlc. t s principa.l oourcos ::,:: u1."2nium 
and vunadiura. 

Uraninite OcCUl.~S in pt...:£;;m;::.t ito C:.yl(~s in (p: oC:.Cl1t 
but has not been ut iliGed us o:a O!,O. 

(c •. ::r. GulliVlLi.l) 
n .. 9£!.9.Kill. 

:iII. and r,1.J., 19~5. ux'o.nium SUP1)ly ".,ill be Dif'fil.,;ult to cont-rol .. 
::;nginot::ring end Uinin.g <JlJiu'rlc.l. 26,. (4.S5). , 
p .. 80. 

r:113;::orth, II. V., 1932. Iu'u"e-E1omcnt l\;in6rc,ls :.1f canada, cnn.Dept. 
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