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INTRODUCTION.

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 limited 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 information glven cannot be precise,

Table I on page 2 shows the estimated world uranium
and radium production to the end of 1842, Since that year
statistics have not been published, '
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TABLE I.

ESTIMATED JO?HD‘M“DIUM AND_URANIU] PRODUCTION .

TO THE END

OF 1942,

Couniry Radium|U30g |Misersls Remarks
‘ grams. [tons ¥ | Mised o
Belgian Congo (1,020 [3,720 |Uraninive, Radium productior 1923-1932
Cowbefnite, close wo 400 gm. = 1360 tons
wher second- |U30g If urasium ore eXpPoi .-
ary minerals |ed fwom (,owgo9 193342, con-
valined 65% UzOgy this would
give 2, 360 LoNnsg U308. Radium
as ulm&uec.
Canaca 520 |2,425 [Maialy Produciion koowa, 1933-38.
Uraninive Estimauzs 1939-42 based on
pla.:w capacliny, said wo be
working Tull ime.
United Steates 223 1,025 [Carnotlite Madis yﬂOdUCu¢Oﬁ 1907-23.
of America Believed wrelawlvely accurate
esuimave, maisly based oa
s.abisuics of U.S. Bureau of
Mines. Producuvion since
1930, 1-3 gm. of radium per
annuii.
Portugal 8071 270 |Mainly Difficul. Lo ayprive at figura,
. torbernite Early exporits Wer@ ore cons
ard aut- taining 1-3 per ceat U303,
unite with Ore pro“ucoion 1200 wons
a litile per capum 1913-14, Gouwal
pluchblende [1913-15 was 5,678 Lons. EsU-
imaned Ra coaxvent of owe
produced Lo 1826, 15 gm.
Ooutpun 1926-42 appvoxlmuuely
4 gm. 3a. per year. Imp-
erial Inastiiule records
expori of mirerals 1£20-37
conbalnig approximately
250 wons USO (estimaied).
Wo produciuio’ 1826, 1929-31,
1943.
Czechoslovakia 607 350 {Uraaliaite Produciion 46.8 gm. redium
Tol ond %0 end of 1&32. Since Lhen
of L9938, é-4 gm. per asnui. Imp-
erial Instiuuce rrcords
p&oducbicm 191 ons Ug0g
1926-37, 143 toos uraliuh
m~q”rala, 1920-25.
Medagescar 8 30 |Betafice, Estimaed, Production inler-
guxanite, mivbesu. Ouipus 1913-20,
aUuUJiu@, 142 tons of alneraly 1926.37
torberalle. | 25.6 5oas of miserdl exXporie 3!
England 6 20 | Mainly drac- ! rroluchion begen about 1890,
intwe, minow | Useaium ort produced up 1o
autunite and | 1929, bul quanivi.ies 0%
Lorberarye alweys publizhed. Reco*db
showed producuion 1913-25
of 135¢ ".oas uranium min-
 2pals.  Uranium convioal of
F ngrgls‘uof gavea. Ba lwayQ
gt gggog XK} éﬁphgii X d 2y




- 28

l’\
except vhere otherwisc statel

- S i
Ceuniry Redium| UgOg |Minerels Remarks
grepsalbons | Mised | -
Austiralia 1 3 |Torberaite Zeuinaied.
and ausunite
UsSeSeRe 7 25 |[Tyuyamuanive | Ferghana oaly. lay be
other deposits found during
racent years.
TOTAL 1,925 7,868 t
e e - L
» Tonnoges given Tn this reoort arc long tons (22L0 1b. )
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BELGIAN CONGO.

;ntroduction.

The uranium denosit et Shinkolobvie in the Belgian Congo
ves discovered in 1915 by an Englishuan, iejor Sharpy. Very 1littlu
information has been published regarding size and prade, the
operating company adopting a policy of secrecy rrom the outset,

In 1932 J. Thoreau and R. du Trieu de Terdonck published
a general account of the dcposits which is swnwsriscd by Hess (14 )

The main deposit & wears to be situated at Shinkolobwe
-aporoximately 100 miles northvest of Elizauwsthvillc and a few
miles west of the Hlizebevhville - Bukamma Railway line, IV is 10
miles south of the Keambove copner mine, It is proballe that
Shinkolobwe is now comnected by rail to Elizabethville,

Deposits occur in & number of localitieg includiné
Kalongiv'e and Shinkolobwe, but only those &t the latter place are
described,

G‘eOlogE I

At the surface the gShinkolobiie demosit presented the
general appearance of a silicified coprer outcroyp but frazuents of
yellow mineral attracted attention. Sysuvematic aining, begun in
1921, revealed extensive devogits of torbernite and other secondary
uranium minerals and also veins of crystalline uraninite,

The occurrence of uranium minerals ig 8o sporadic thet
an estimate of reserves can be made only by a netuork of shafts
and tunnels., st the time of publication of the guoted renort,
vorkings hed not yet gone below the oxidicud zones 4ll rork wao
under the observation of geologists: records were carefully kopt
and type specimens colliceled,

"The maps of the deposits show minercl deposits at
sixteen vlacen and a greal number of disgcontinuous uraniuvm-vcaring
veins in the workings". A »lan indicates that continuous under-
ground vorkings cxist over a length of 1350 feet and mining ap;cans
to have taken vlace over a maximum widih of about 17VH fect,.

The report by Thoreau and de Triocu de “erdonck does not
mention the outpui or give any figures for ore rC.Crves.

It is clear fron the Geseription that the individual
veins are short and irregular in form, It is rare that a vein
can be followed for more than a dozen metres (40 fect)s A vein
& few centimetres in widith way swell to a ucire and yicld masscs
of compact mineral weighing several tons. In mining, the eantire
mass of rock is removed to reduce losses to a mininum. Veins
form stockwerk-like masses; as they are followed dovnward they
coalesce and pinch out and new veins are found,

Disseminated minsrals are found -

(1) For a short distaence outward from uraninite veins, all
being now altered to secondary minerals,

(2) Distributed with no apparent relation to the veins
mostly as indiviadaual plates of torbernite, or lining
cavities in a cellular magnesian limectone at vearying
distances from the veins,

More than half of the weanivm in the oxidised zone ic 1u
the form of such cdisseminatcd torbernitc, There is no indformatiom
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o to whother the disceminacced ore has been mined, Kasolivge
(ochre, ysllow, 3Pb0. U0z 3.109,4Hs0) and sklodowskite {(#0de
vellow, HMzO. 2U03.20102) ore 2lso found us disvaainated mianerals,
the latter lining cavitics like torbernite, gmall gquantitics of
copper, cobalt and nickel sulphidces are found in the uvranlum veins,

Gold can bo panncd Irom uranium veinc and ic occagionally
coen In thom. A 1ittle pelladium and platimu are shown by assayoe

It is cleey that the deposite arc of wurmatic orizine
lyrite, linneeite, chalcopyrite and molybdenite tre avuvoclated vith
the ursninite, ifonczitc, tourmaline and apatite urce found in the
currcunding rocks., Copper sulphide depositsc, mainly distinet from
the uraninite deyosits, occur in tne district, Uranium in smaller
guentities has been found &t & lapge -umber of localities in the
Katango copper belt, Mitchblende, or minerals Tomacd by its
alteration, have been found in seven dewvozits from Ruashi in the
southeast to the extreme nortlhvvest of thoe couper 201 PALsing
through Luishia and Xsmbove, 1.€. OVer & digtance of arproximately
150 mileag,

Production,

Before the discovery and exploitation of the Canadian
deposits, radiwa from the Belgian Congo had a virtual ionopoly of
the world's markct, TFhe wreniua opc .ag forwarded to the refinery
ot 0olen, Belgium, aftcr initial concentration &t the mine in
Africe, Radiwn ac sold at sbout g60 a milligrem, By 1939 Canadian
comp.tition had forced the wvrice down to about 256 o milligram,

In 1932, the Qolen refinery was stated (Dllsvorth 1932)
to have a capacity of 6 mme., of radiwm per month, cquivalent to an
output of avproximatcly 245 long tons uranium trioxide per annum,
Further information concerning output is as follovs -

The mine 7as inoperative from 1957 to 1941 inclusive,
azxcarently owliag to the accumuletion of ore-~stockas. The Qolen
refinery vac caytured Ly the Gerrons in 1940 and "uraniuwm orge'
from the Relglon Congo vaec shinped to the United gtates of :auerled,

£

EXPORLS OF "URANIU.: ORE" “RO I BriLGIAN CONGO
1950 - 194Cc.

Year Metric tons

1930 1296

1931 382

1952 130

1933 Nil

1034 212

1935 253

1936 Nil

1037 1052

1938 3
Mine - (1989 Unknown - Probably wmall
Clcsed - 1940 1070 - Exptde to UsdeAe Qolon

captured by Germans.
1941 24 '
1942 1021
5442

The output of the min¢ has apparcntly been governed
by refincry capacity and ultimately by the ability to sell radiun
ot the price demsnded.



Total production in 1942 is reported (Matthews,1943)
a8 1,021 metric tons of "uranium ore" ccntaining 695,6 metric
tons of U Og (68 ver cent UBOS)- It ig evident '%hat the tore!
is probab%y a rather high-gradé concentrate, though Lllsworth
(1932) reports. that the "extensive deposits at gshinkolobiwe run
50 per cent UgOg or better." Other reports susgest that much ore
averaging 30 to 40 per cent Uz0g has been won,

Summary.

Though few exact data about the Belgian Congo denosits
are available, it seems likely that they are very important. The
plan published by Thoreau and du Trieu de Terdonck in 1932, shows
a continuous network of uraninite veins over a length of 360
fest and width of up to 170 feet. An opcen cut 225 feet long by
approximately 150 feet wide has been excavated in the main shoot
mentioned above., Underground workings extend over & lenzth of
1850 feet (Hess, 1934).

The output of 695.5 metric tons of UzOg inm 1942 after
a lapse of production since 1937, is cqucl to more than 1.5 times
the normal Caradian production,

Thoreau and Re Qu Trieu de Terdonck state that the whole
of the rock is mined in order to avoid " astage and this is also
evident Irom the plan., (At this time, mining was confincd to the
oxidised zone,)

If it is assumed then, thmt the whole of the rock shown
4s developed by a network of workings and scamed by numerous
uraninite veinlets, is payable ore, then the ore available (in
the oxidised zone, which may be enriched) would be of the order
of 500,000 tone per 100 feet vertically, 8ome of this orc is
definitely very rich, but the average grade is not known. There
are apparently several other deposits about which little has been
published. There is too 1little evidence to form a definite
opinion, but it scems very likely that the Belgian Congo deposits
are more important than the Cgnadian depositsa.

It wag announced recently in the Australian oress that
American intcrests were equipping the RBelglan Congo deposits.
CANADA.,

Introduction.

In 1930 a prospector named Gilvert La Dine first noted
pitchblende and silver minerals on the shores of Great Beor Lake,
North Western Territories, Canada., Soon after discovery an
air service to the depusit was cgtablished and developmacnt began,
The deposits were taken over by wldorado Gold kines in 199

The mine is 800 wiles by airline north of the ncarest
railhecd., A concentrating »nlant capable of treating 50 tons daily
vas in operation in 1934 cnd was later enlarged to 100 tons
capacity. Concentration is by cobbing, gravity and flotation. In
1937, 107 men were employed on the mine., Pitchblende concentrates
are forvardcd by air, rail and boat a distance of about 2500
miles to the radium and uranium rce¢finery at port Iiope, Onvario,
which comunenced operations in 1939.

Geology.
According to D.F. zidd (1948) three main sub-parallel

zones filled with a stockverk of gquartz, occur on the Ildorado
property. Their lengths are approximebely 230 feet, 800 feet
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and 500 feet respectively, The widths of the fracturc zoncs
renge up to a maximum of 30 fcect.

Ore-shoots with

a maximum length of 200 feet and a width
of 4 feet occur mainly in
S

ne hangingwall of the breccilatcd zones,

A plan published by Kidd, shoved a total of scven shoots in the
three main zones. ALt the surface some of the ore~lenses were only
40 feet in length and are separated by barren zones from 100 to

550 fect in length. The best ore has been found in the No,2 or
central vein, and in 1937, cxplcration in this vein had reached a
depth of 590 feet where high=grade uranium and silver orc wvere
reported, - Crosscutg from the 500-foot level to the two sub-~parallel
veins are also reported to have intersected ore.

Kidd and Haycock (1935) state that there are two main
types of useful mineralisation -

(L) .olloform pitchblendc and hematite in guartz veins with
minor cobalt-nickel-bismuth mineralisation.

(2) 8ilver-bearing minerals with manganiferous carbonates and
chalcedonic quartz with considerable copper-cobalt-nickel-
ismuth minerals and minor amounts of lead and zinc. The
No,1l group is the earlier of the two. Supergenc aiteration
is quantitatively unimportant but torbernite etc, were
rresent in the outcrop.

Production and QOre ReSEervess

An indication of the naturce and grade of the orc may be
gained from the following production figures for 1837 (Tyler, 1939)

Tons of 2000 lbs,

Pitchblende— Silvepr- Cobalt Total
ore Silver Copper
— CONC, E}ot.ggggn conec. cobhed cone,
25,486 475,3 - 193.3 549 67445

The pitchblende-silver concentrate amounts to 1.86 per
cent of the ore. Assuming this concentrate contains 85 per cent
Uz0g8, .. the uranium content of the ore is equivalent to 1.58 per
cent Uz0g. '

It i estimated from figures given by Tyler (1939) thet
the average value of ore raised during 1937 vwas approximately Z55
per ton. At June 1938, ore reserves were valued at g7,000,000
which at #55 per ton is equivalent to approximately 127,000 tons.
However Engineering and Mining Journal (1945), reports that ore
reserves in 1938 were 60,000 tons containing 1 per cent UzOg.

Production has to some extent been governed by refin-
ery capacity and the ability to sell radiume. The mine was closed
from June 1940 until August 1942, The refinery continued full-
time operation throughout this period, working on accumulated ore-
stocks.

The initial output of uranium salts was 15.4 tons in
1933, '

Tt har been stated by the Comp.ny that 5.2 short tons
of uraniuwm salts are produced for each gram of radium. On this
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basis the output of uranium salts for the vears 1936 to 1938 are -

QUTPUT OF PORT HOPL REFINBRY 136 to 1938,

Ra, Uranium
Year salts
R G e Long tons
19364 15,54 84
19374 2087 24.2
1938 ' 70 320

(# The liineral Industry, 1941)

In 1942, the plant was stated to have a monthly capacity of 8 to
9 grams of radium and 40 short tons or uranium salts. This is
equivalent to an annual outpubt of about 420 long tone of uranium
salts.

The total value of Cgnadian refinery vroduction of
pitchblende products from the comencement of operations in 1933
up to 1941, after which statistics ceased to be published
amounted to #5,805,423 which at g45 per ton (alloving 10 per ton
for ., silver cobalt, nickel, ete,) is equivalent to approxim-
ately 130,000 short tons of ore, which, at the estii.ated grade of
1.58 per cent UgOg, i3 egquivalent to approximately 1800 long tons
of Uz0ge. This is approximately the figure obtained by calculat-
ing the tonnage of uraniwa salts vhich would have been obtained
Yrom the recorded production of radiums,

s

The agsets of the coanpany rcre taken over by the
Canadian Government in January 1944, dut recent reports indicate
that the property has becn returncd to private ownership (F.and
I"IJT.O Jl 9 1945)0

e h'\

The scale of operations after the taking over of the
n government i1s not knowne
The Government paid 1,85 a sharce for the 3,905,048 shares or
approzximately #5,250,000 for the whole of the company's assets,
If it is assumed that the plant, including the refinery, mining
and concentrating plant, aircraft etc, is valued at 1,000,000
and that g20 per ton profit can be made on the ore worth g55
per short ton, it would appear that the Cenfdian Government
considers that ore reserves are of the order of 200,000 short
tons, This figure is obvicusly a rcugh estimate but, in view
of the increased value of uranium, the nrice paid doec indicate
that ore reserves werc not considered to be very large.

Pitchblende deposits describved as 'smalll have been
discovered at points 12 miles north and 110 miles south respec-
tively from the Eldorado mine, In 1943, geclogilcal and geophys-—
ical methods were being used in the search for new orebodies.
From February 1943, all future discoveries of pitchblende were
reserved to the Crown,

UNITED STATES OF AWMERICA.

Geology and production -

From 1907 to about 1923, tihe Unitcd gtates of Amsrica
yielded most of the world's radium si,.uly, but from about 1923
onwards the market was dominated hy radiunm derived from Relgian
gongo and Canadian ores, The United States production vas
obtained mainly from uranium-~vanadium orcs of sedimentary origin,
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occurring in carbonaceocus beds of the iorrison (Upper Juragsic)

gandstone of Western Colorado and Utah, The main ﬁranium.mineral

- 1s carnotite. (Hous, 1935B).  Ore production roached nearly
42,000 tons in 1915,

The uranium-vanadium deposits occurrcd in relatively
flat-lying sheets, one of which was mined fairly continuously over
a length of 3,000 feet, From thege workings 19,000 tons of ore
were reported to average 1.46 por cent UzOg and 4,32 per cent V205 e
% gurther 29,000 tons averaged 1,25 per cent Us0g and 3,5 per cent

2UD e

A second deposit wos exploited for 700 feet down the dip
over a maximum width of 60C feet and an avorage thickness of 2
feet,

Total production from the Morrison formation of the
Colorado plateau to the cnd of 1932 when mining cecscd, is estim-
ated at 202 grams of radium, equivalent to approximately 900 tons
Uz0ge In addition, some 330 tons of vanadium were recovered
meinly as a by-product, but soms orec vas treated for vanadium

alone, The total vanadium content of the orce itreated was cstimated
at 1300 tons,

The production of radiwna from domegtic ores was only
2.6 grams in 1942, corresponding to about 13,5 tons of Ux08,.

Ore Reserves., (iorrison Formation)

It was estimated in 1919 (4 years before uraniwn mining
ceased) that 500 grams of radium could be produced from carnotite
ore averaging not less than 1,25 per cent U308 and 3.5 per cent
Vo0g5e The radium recovery was about 70 per cent and this corres-
ponded to about 700 grams of radium in the grounds Hess (1938B)
estimated that including lean ores, the deposits might still
contain 800 grems of radium, 2700 tons of Uglg and 5000 tons of

vanadiumn,

Ab East Rifle Creek, Colorado, rosceolite-bearing sand-
stone containing 2.25 per cent V05 was mined up to 1932+ The
sandstone was up to 30 feet thick, 700 feet or more long and 600
feet wide, No attempt was made to recover uranium, but carnotite
stains were vpresent and the ore wag said to contain 0.2 per cent
Uz08e. Some 400,000 tons of ore were mined and produced 4,256,000
1be: of vanadium. (Hess, 1933B).

Other Iocalities,

Temple Rock, Utah - At thic locality asphaltic sandstones of
Triassic Age contain shoots of uranium—vanadium ore which have
maximum dimensions of 100 feet long by 15 to 20 feet broad by 7
feet thicke J considerable tonnage of the ore shirped during
forld Viar I, averaged about 1,75 per cent UzOg and 4 per cent Vglge

It was stated (E. and Lie«J., 1945) that the United States
Vanadiuvm Corporation, which controls deposits similar to the above,
had built two plants of 50 and 100 tons daily capacity respectively
to recover uranium. Three other plants of 200 tons, 250 tons and
85 tons daily capacity resctectively were treating venadium ore
containing some uraniun, Some of these plants have been bullt in
the last two or three years., The anticipated output of uranium
is not stated. -

-

Geophysical methods are being used to prospecet for
uranium ores in the Western United states.s It seems likely that
if the demend is sufficient a very apguvreciable production of
uranium is possible from the Colorado-Utah-Arizona-New Mexico
region,

L

b
e



CZLECHOSLOVAKTA,

The first radium produced by Mme., Curie was derived
from pitchblende produced at Jachymov (Joachiastahl), Bohemia,
Czechoslovakias The Czechoslovak government operated the
mine for a considerable number of ycars, sometines at a loss.
Annual production vas normally 2 to 4 grams of radium, bubt
during 1913-15 for example, only 10 to 20 tons of ore were mined
annually and up to 1932, Czechoslovakia wag cstimated to have
produced 46.8 grams of radlum, In 1926 it wag reportcd to be the
third largcst producer in the "orld.

The pitchblende occurs in gquartz or carbonate veins,
associated with cobalt, nickcl, arsenic, silver and bismuth.
Mining was being conducted 1in this area as early as 1237, but
it was only in the late 19th century, vhen uranium began to be
used for colouring glags, that an attompt was made to save
pitchblende, Trom 1926 to 1937, the deposits are reported
(Imper. Inst, 1926-1937) to have produced 190.6 tons of U308,
an average of approximavtely 16 tongs per year, It vias stated
(E. and M.Je. 1945) that thc annual production of ore was
180-190 tons, wWhen Germany invaded Czechoslovekia in 1938,

It is estimated that thege mineg may have produced
approximately 60 grams of radium and 350 tons of UgOg up to
1938,

PORTUGAL.

Small devnosits situated in the Guarado region of North-
ern Portugal, are now owned by British-controlled Urgeirica
Radium Consolidated though for many yearsc wmost of the ore was
shipped to France, In the oxidised zonc autunite and torbernite
were found, These minerals are stated to have been derived by
weathering from primary uranium minerals occurring in small
guartz veins and pegmotite dykes, The gecondary minerals
usually impregnate the granite surrcunding the upwer norts of
the veins and dykes. The autunite and worbernite were confined
to a zone 15 to 20 metres deep. DRelow this was a leached,
barren zone, Below the barren zone scme patches of orce carrying
a black uranium-bearing mincral, presuncdly pitchblende, were
encountered. The average gradce wag stated to be 0.5 to 1.5 per
cent Uz0g. One mine had reache
early 1920's,

G a depth of 100 metres in the

Production has come I'rom a considerable number of
small veins and ore rescerves are belicved to be small,

Qutput in 1941 was -

ore, ¢rade U308 content
Metric Tons. L N
330 1 to 1.8 »per cent UgzOg 33 to 59,5 tons UgOg

The recovery from the @bove orc was 5,8 grams of radium equival-
ent to approximately 20 tons of uranium trioxide.

In 1942, the output wes 4.5 grams radium squivalent to
approximately 15 long tons uranium salts.

Matthews (1945), sta
during 1943, laximum produc
DER annuii,

ed that there was no production
as 1,000 to 2,000 tons of ore

The total production of radium fron Dortuguese ores to
ot

the end of 1926 was estimated (Hess 1929) at 15 grams.
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Production appears to have been at the rate of about 4 grams. per
year since that time, making o teotal of approximately 80 grams to
the end of 1942. This is probably a maximum figure and is
gquivalent to approximately 270 tons of Uylge

ENGL:ND.

In the tin and coprer mines of Cornwall, minor veins
containing pitchblende cut the tin-bearing rebfs¢ Production has
‘been recorded from seven mines, Iq the oxidised zones, autunite
and torbernite result from the weathering of the pitchblende and
small gquantities of the secondary nlneralw have been mined
(Bllsworth, 1932),

The total yroduction of radium up to 1926 from Cornwall
pitchblende was estimated at b grams uqulvalunt to about 17 tons
of UzOg but may have been considerably greater., (Hess, LJQC)
For some years two comptnies, one PFrench and the other ~ritish,
each operated Cornish mines for the production of radium ores.
Considerable gquantities of wmitchblende are reported to have been
discarded in tin and cogpper mining operations during the 19th
century, when the presence of uranium in concentrates vas penalised.

The two main producers were the Trenwith mine near St,.
Ives, with an output of 500 tons of uraniwn-beering ore between
1889 and 1907 and the St. Austell Cconsols mine which produced
576 tons of uraniuma-bearing ore from intermittent production
between 1854 and 1906, The mines continued production after
these dates and there was some output from Cornvall as late asg
1929 but precise figures are difficult to obtain. The Imperial
Institute reports that from 1921 to 1925, 607 tons of "uranium
mimerals" were produced. It seems more likely that this would be
uranium-bearing ore containing perheps 2 per cent UzOg.

. It is likely that if the need were urgent, Cornwall
might still produce appreciable quantities of ura nlum.

BULGARTA.

In recent years, o deposit of autunite, torbernite and
meta-torbernite, has becn opened up at Goten, about 20 kilometres
northeast of gofia, Bulgaria, The sccondary mlnbral have regulted
from the weathering of priuory minerals in a crushed negmatite dyke.
The geology is stated to be similar to that at Guarcdo, Korthern
Portugal-

The ore¢c occurs in o crush zone 80 to 70 ¥ tres long and
4 to 15 metres wide., 4 ton of hand-pickced ore wag su ted to have
contained 2 per cent urenium. It woo stated (Kestov 45) that
exploration had rever led the Dresence of 25,000 tong of ore. The
uranium minerals are cgsociated with llMOﬂlub. There 1s probably
a similarity of origin between uhc pulgarian and Tor tuguoup deposits
and those occurring at Mount Painter, South Australil

MADLGLAGCLR,

Autunite and uranocircite (sccondary nhydrous, bariwm,
ranium phosphute) occur in ppot muds in old lake beds in
mqoqoascar. It has been ubilised as ore. Tt wos reported by
e Lacroix, 1920, that autunite is scattercd through the peaty
ved over a thickness of 1 wetre. The gquantity present "herdly
exceeds 1l.,Bb per cent", Betveen 1909 and 1923, 35,0 metric tons

of these minercls were exported.



Secondary uranium and vanadiwi ores have also been
found associated with hydrocarbons in sediments., They appcar to
be of syngenetic origin,

gmall quantities of betafite and euxenite nave been
mined from pegmatites,

Production,

Bight groms of radium o¢rresponding to approximctely
27 tons of UzOg werc reported to have been produced from
Madagascan ores up to 1926,

During the period 1926 to 1937 285.6 tons ¢f betalite
md cuxenite were exported o 'rance, vhere tvwo companics were
cngeged in the extraction of radium from the oreo.

general,.

Tlhe uranium-bearing minerels of the pegmatite aykes
are normally unsatisfoctory sources of uraniuwn on account of
their smarcc daistribution and complex :hapacter., fhe
Lhtdagescan depcoits are hovever, intervsting, as they show how
sceondary deposits moy be formed by the weathering of wranium-
veoring mincrols occurring in small guantity in pegmatitic and
grenitic arcas., In some inotances uraniuviz hog been tronsierted
considerable distences in colution in micteoric ater. This
fact helps to explain the formation of the Colorado-iivah
cornotite ores and alsco throvs light on the origin of such
acterials s the uroniuwa-bearing koln ¢f 3§ cden.

U:8.8.R+

It uas estimated in 1636 that vy to that time The
uraniwi-vanadivm dewosit in the Tyuya phwgyun mountalins,
rerghana, Russian furlesten, had yielded a totul of & grame
ol radiwa corresponding to tbout 20 tons of UzOge Lhe miucrals
uxploited are of secondupry origin, the most importont being
tyuyammunite, o caleiuwin cernotite. In 1926, this was the only
Cepoeit being oxploited in the U.GeGeRe In 1941, e¢xperiments vere
copried out on the solubility of the veconlary uraniwa minerals
in this deposit in order to throw light on the origin, It wos
found that the mincrals vere very insoluble - legs soluble than
Bag04,

A radium extraction plant vag in operation in the
UeSe3sR. in 19352,

In 1943 it was announced thot the work of the Radium
Institute of the scademy of Science of the U.S.8.R. "led to the
discovery of new deposits of radioactive substances in the
soviet Union and laid the foundotion for an extensive radiwm
industry in that country". The above academy built the firct
cyclotron in Europe in 1937, (latthews, 1945)

" INDO-CHINA.

small quantities of autunite-bearing ore vere
exported to France but no systemetic exploitation of the
deposits is reported.

SVEDEN,

The state~-omed shale-oil plant at Kverntorp, Province
of Narke, Gweden, yields an agh containing uraniun ané other
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metals, which may be exiracted in the future (jlatthews, 1945),

4 black carbonaceous rock, known as koln contains up to 0,5 per
cent uranium vhich is apparently of syngenctic origin. The koln
resembles caennel coal and containg a high proportion of hydro-
carbons, The denosits wmay be similar in origin to the Colorado
carnotite uranium-vanadium ores, where these metals have been
precipitated by carboncceous material and by hydrocarbons, It
viag announced in Sweden that the deposits of the scouthern and
castern parts of the province had & very high uranium contont
and would become ore of the world's principal gources oI uranium
and vanadiwa,

Uraninite occurs in pugmctite dykes in Sveden,
but hes ot been utilised vs on ore,

(Ceds sullivan)
Geologlist,

CANBERRA,

28/2/46.,
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