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INTRODUCTION .

During July end part of August, 1955, visits of
inspection, of variable duration, were made to a number of
radioactive occurrences in the ¥t. Isa~Cloncurry district of
Queensland. The majority of the deposits had been examined
previously; by E.XK. Carter, Senior Geologist of the Bureau of
dineral Resources, in August and September, 1954; by K.R.
Livingston and J.H. Brooks, of the Queensland Geological Survey;
and by C.B. Campbell, Principal Geologist of the United Kingdom
Geologicel Survey, in October, 1954. Reports covering these
activities were subsequently issued by the respective Government
Departments. The aim of the enquiries under review was threefold,
namely to provide indepcndent appraisals of the properties
alrcady examincd; to carry out assessments of those deposits
which had not already becen inspected by reprcsentatives of the
fustrelian Ltomic Energy Commission; and to attompt an appraisal
of the potential of the Quccnsland uranium ficld as a whole,

Since several hundred uranium leases have becn pogged in
the aree during the past year, it wes impossible and unnccessary
to examinc them all., Consequently, only those propertics were
visited which werc considored, in the light of carlicr work, to be
the most significant or to represcnt a particular typc of deposite
Espccial attention was devoted to the deposits on the llary
Kathlccn and Countor lcascs and separate rcports have been
submittcd on thosc prospcets, which arc undoubtcdly thc most
promising in the district. In this rcport a brief scction is
conccrned with an attompted classification of thc scveral types
of dcposit, a longcr onc with obscrvations on the dcposits which
werc sclceted for inspcetion and a third with an appraisal of
the ficld. Rogilonal geology is deelt with morc authoritatively
then would bc possiblc here, by E.K. Cartcr (1955), whose rcport
also includos deotailcd mecasurcmenis of arcas and count ratcs of
the radioesctive anomalics. Exccept wherc it is considercd
nccessary, therceforc, this informmetion is not duplicatcd. Some
pctrographic and mincragraphic data are teken from kr. Carter's
rcport, as well as from C.B. Campbell's, which incorporates
rcsults of laboratory studics of spccimens conducted by R K.
Harrison and J.l. Millcer ot the Atomic Emergy Division of the
U.K. Gaological Survey in London.
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GLZSSIFICATION OF THE DEPOSITS

From thc ficld inspcctions and cvellablce minorographic
data it 1ls suggested that the uranium deposits of the Mt., Isa-
Cloncurry district moy be clessificd into six groups. They care
as follows:~ :

1. Fine-graincd wraninite disscminctions in basic rocks, €.3.
Flct Tyre, lMothors Day end Zester Ezg(?).

2. Branncrite on othcr complex urcnium minercls in minercliscd
frocture zoncs of altercd siliccous and calearcous scdiments
~and basic laves, c.ge Skel, Pilc, Hopeful, Counter, and
probebly Dukc, Batmen and Qucen's Gift.

3 nyomo%aéunatic deposits in calec~silicatc rocks. Ce.g. Mary
Keothleen and possibly Pclican.
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e Hydrothermel replacement deposits of uroninite in olterecd
scdiments, c.ge Tinboll and Hot Rocks. '

5« JUranifcerous ferruginous bodies of doubtful origin, some
with ossociated sccondary mineresl deposits. e.g. Meriposc,
Iiilo, Helafells.

6. Davidite in calc-silicate rocks. e€.g. Three Brunettos (not
inspected) and probably Elsinc Dorothy.

Although this clossification is bosed cssentially on
similarities of mimeralogicol ond structural fecaturces between
deposits which are groupcd togcther, plotting of their position
on the geological mep shows that there is on creal and, to a
lorgc extent, o stratigraphic grouping of the deposits. Thus,
£ll thosc deposits which can be referred to the first and sccond
groups, (which epart from the differcnce in the identity of tho
primery urcnium mineral have mineralogicel fecturcs in common)
occur in en arca to the north and north-west of Mt. Isa and in
rocks which are grouped together on the geological mep,
8imilerly, the deposits belonging to group five occur in the
eastern central pert of the district, although the stretigrephic
relationship is here not so spparents The rcason for this
spacial distribution is not obvious at this juncture, cs the
evidence suggests that the majority of the deposits examined
were introduccd by epigenetic processcs, and that deposition
was controlled by a conbinction of structure and lithologicel
or chemical composition of the host rockss. The answer may be
simply that the abundance of o favourable host rock in one
stratigraphic unit, c«ge. of basic rocks in the crca of the
Fleot Tyre ond Mother's Doy etc., has inereasecd the choneces of a
greater number of a porticular type of deposit being devecloped
within thet wit. It must be realised, however, that knowlcdge
of the minercl cssemblagcs in meny of the rodiocctive deposits
is incomplete (and in many ccses entirely lacking), cnd furthcr
that only a small proportion of the known occurrences has been
inspccted. The rough zoning, and cven the clessification, of
the deposits, as outlined above, might thereforc be drestically
modificd by prolonged studics in the district.

THE URANIUM PROSPECTS
FLAT

The Flat Tyre lcase, hcld by United Urcnium, N.L., is
located cbout 7 milcs northwcst of LIt. Isa. Redloactivity is
confined to an amphibolitc mcmber of o series of regionclly
mc temorphosed basic rocks which, in thc cnvirons of the

cniferous deposit, arc now reprcsented by micocecous schists.
The relationship of the amphibolitc to the enclosing schists is
rcgarded by C.B. Campbell as being that of a dyke or discordant
sill, end an intrusive relotionship mey well bc assumed in
view of the conformity bctwcen the dip of thc amphibolite and
that of the schistosity of thc adjacent mica schists.

Distribution of gomme rodizction ot the surfecc and in |
expl oratory opcnings (costeans, en inclined shaft and crossen*«
shows thot the urecniferous body, which is e¢longated roughly
north-south, hLas well-defincd boundaries on the henging- ond
foot-walls, clthough the highest radiometric valucs crc
concentrated ncor the hanging-wall, i.e. to the west, and the
transition from non-radioactive to radiocctive meterial clong
this mopgin is more sharply definede In the shallower crosscut
from the shaft (-35 ft. inclined depth) the hanging-well is
further marked by o small foult, gomme-ray intensity felling
off grcdunlly towards the ecst.s The field observetions suggest
that deposition of the radioactive mineral wes controlled by
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structural features within o host rock whosc lithology cnd
composition favoured precipitation.

Rough mecsurcments indicate that the radiocetive deposit
rersists over a distance of cbout 150 feets Its width ct the
surfoce varics from 6 to about 12 feet, but with o dip of 259°
to 30¢. Thc aversge truc width is probebly of thc order of 4
“eete The compeny hes cleimed that o true-width somple
asscying 0.3% eUz08 was obtained over 7 foet from the sheollow
crosscut; but meosurement of the zmetive zone exposed in the
gallery, using a B-rgy probe to delimit the minerslized rock,
gove o true width of g little over 3 fect. The grade of the
ureniferous zone ot this locality therofore probcbly exceeds
0.3% eU308. Rediometric inspection suggests that grede of
minerclisation does not vary cpprecicbly with depth and thet
leterally materiel having en everage grade in ocxccess of 0.2%
¢U308 over a true width of, scy, L4 foet, extends over a distance
of ecbout 120 feet. The deepcr crosscut from the shaft has not
been inspected, as it is now flooded, but it is cssumed from
company reports that the minerclisation lenses out between -35
end -5C fees inclined depth. Consequently it is estimeoted that
0% morc than 2,000 tons of ore, of o grade sbove 0.2% eU308,
couvlc be recovered from the deposit, which is therefore of little
significonce except possibly os o '"gouging' concern.

e L38 Tedlonctive meoterial from the Flat Tyre is a dark,
Prad-gorMed hornblende schist. Thin section examinction by

*“e Atomic Energy Division in London shows thet it is
impregnated with much mognetite and hematite end that it
consains subordinate sphenc. The hematite ond megnetite are
comnonly intergrown as triangular lemelle networks, suggesting
ex-solution. Radionctivity can be ettributed clmost entirely

to the presence of very fincly disseminated greoins of uraninite
which ocecur mainly in narrow discontinuous veinlets, aligned
along the schistosity, and which gre associcted with sphone

cnd moagnetite. The identity of the wraninite has been confirmed
by X~ray powder photogreph. The small grein-gize of the
urcninite would probebly preclude pre-concentration by grevity
treatment but, being in thc form of the primery oxide, the
ureniun should be recoverable by simple lecching from pulped
ore,

YOTHER'S DAY

8ituated about 6 miles north-west of Mt. Isa, the
Mother's Day rediocctive deposit has similer characteristics
to that at the Flat Tyre but it represents a smaller occurrence
of higher grade. Radloecctivity is again confined to o narrow
zone within amphibolitc, striking cbout 80° west of north, but,
towards its western cxtremity, vecring through cbout 300 towards
*he northes At the surfoce the cctive zone is well-defined by
sherp radiometric bounderies over o distance of cbout 60 fceet,
with o maxinu: width of five feet; and in the limited under-
grovnd workings (at -50 ft. inclined dcpth) the hanging wall
of the lode is moarked by o strong shear zone, cgntaining
micaceous ov chloritic schist and dipping ot 60° towards the
“soutii.

The sheoft workings expose uranium mineralisation over
a length of 1ittle more than 50 ft. and show that there is no
1r+e=n] devclopment of the lode in depth beyond that indicated
at the surface. In the drives the radioactive materinl is seen
to occur in discontinuous lonses which are frequently entlrely
flanked by fcults, some of the latter being represcnted by highly
sheared country rock and others being filled by colcite., Although
the latcst movement along these shears was undoubtedly post
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minerclisetion, the rigid control which they exercisc over the
distribution of uranium velues suggests that minorclisction was
controlled by structures following similor lincs. The averoge
width of the lode probably does not exceed 3 ft. and, although
locelly the grode of urenium minerdlisction may reach 1% eU308
or over, rediometric excminntion underground and over the
slumps of broken rock from the workings indicates en average
grede between 0,2 eond 0.3 percent eU308. Reserves of this
groede of meterial which could be confidently predicted as being
. contained in the IMother's Day lode do not exceed 1,000 tons,
and thgre would scem to be little justification for putting the
possible reserves ot morc then twice this cmount. Except as o
small-scale operation producing tribute ore, the property hos
therefore no economic significcnce.

Ycllow socondery urenium minerals occur neoar the
surface in the deposit, but the identity of the primary minerel,
which contributes the bulk of thc redioactivity, has not been
proved conclusively. Decllwitz end Roberts suggest thet the
minercl is davidite-like, of hydrothermol origin, or that there
maey be two mincrols present, one rescmbling davidite and the
other brenneritc (Carter 1955). From the similerity in
appearence and field rcletionships between this reodioactive rock
end thet from the nearer Flect Tyre Lode, however, it might be
supposcd that the urenium minerel would be the same in cach
cesc.  Consequently, the identity of the Mother's Day minercl
should be substenticted by moans of X-roy examination,

SKAL

The 8kal locsc covers onc of e group of rediocctive
deposits in the Pecroo Creek cree, coproximctely 25 miles by
roed north of Mt. Isc. It wes held under option by lt. Isa
Mincs Ltde end o competent eppraisel of the cconomic potential
of the property wes mcde by the geological department of the
mine. Conclusions rceched on the basis of costcening, ond
dicmond drilling to o depth of -200 feet, were that the grode
of the deposit was too low to support profitable mining of
rether more than 200,000 tons of orec at e grede of 0.18%
(feo.r, M, Ise) which was estimnted as being contezined in o
zonc of enrichment below thc surface. The value of inferrod
ore wes tlso regerded as being too low to justify the erection
of e trectment pleont. The property must therefore be relegeted
to the .gategory of those which could probebly produce o few
thousand tons of ore exceeding 0.25% U308 content, by samcll-
scele selective mining, ot lecst to a depth of -200 fect.

Whether the two minerslized shoots et the Skel prospect
rctain cny economic possibilities ot greater depth mey depend
on the corrcct interprctation of the controlling fectors in
minerclisction. The rodiocctive deposits occur within o series
of mctomorphosed basic laves, fine-grained siliceous sediments
end celecercous scdiments in which evidence of structure is
masked by fracture cleavage cnd silicification. The deposits
appeer to be developed clong the flenks of zones of sheering
which have been heevily silicified. The uranium minerel,
clong with ebundent colcite and iron oxides, quartz, pyrite,
cholcopyrite and traces of galena,wes deposited in chemicelly
favourcble beds cdjecent to the mein silicified body. Thet
the mein introduction of quertz occurred prior to deposition
of celeite, iron oxides, uranium minerel, copper, lead cond iron
sulphidos, end leater quartz is well demonstrated by the
occurrencc of & breccis, which is well-exposcd ot the northern
end of the northern ore-shoot, in which vitreous vein quertz
is highly frogmented and rcccmented by o metrix of fine greined
ferruginous and calcereous matecrisl conteining sulphide
minercls and uraniume. There would geem to be no reasson why
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thesc frosture zoncs, which heve formed the loci of minorclisc-
tlon, shauld not persist in depth, but from the results of
expkarption et the 8kel lecsc 1tsclf%hand ot other prospects

nearty, it.seems more doubtful thet the grede of urcnium
mineraiig&tion over a minecble width will improve.

Exominetions of spccimens of radiocctive rock from the
surfcce, by the U.K. Atomic Energy Division, heve shown thet
the radigametivity at this lovel is due largely to o yellow-
brown secondary minerel occurring in veinlets end stringers
in close essocietion with megnetite, quertz, celcite ond
goethite. X-rey photogrephs heve failed to provide e positive
identification of this minerecl. The primery minerel hes been
identified by the C.S.I.R.0. (using X-rey mcthods) es brennerite,
end mecroscopic specimons of e rcfractory ureanium minerel, in
hemetitic, cealcareous rock containing chelcopyrite ere
deteinable in a shellow pit on the northern minerel shoot.
Apparcntly the meterial prcsents little difficulty in the
cxtroction of urenium as Mount Ise Mines record that 95%
recovery wes cbtained by using o cold ceid lcach to remove
celcite, followed by o hot ceid lcech to remove uranium.

SOPEETL

The radioactive deposit on the Hopeful lease is
probebly locetcd on tho samc streotigraphic horizon as thoso on
the Skel. As ot the Skel, the urcnifcrous formotion forms e
distinet ridge fecture. It consists of o fine-grained cclcercous
rock, heevily imprognated with hcemetite in which radiocctive
meteriel is sporeadicolly concentreted. Frecturc cleovege hes
cblitorated any evidonée of original structure in the
metemorphosed scdiments end there is 1ittlc indication of the
structive control scen at the Skel deposits, clthough the type
of mincrelisation is the samc,

Distribution and intensity of radiocctivity ot the
sur”ace shows thet the deposit could not be worked profitebly
because of the petchiness and low grede of wrenium minerclisa-~
tion. Few loecclities produce ratemcter readings which
indicete an cquivalent uranium content exceeding 0.1%.

EILE

The lease ls located in the someo general area as the

Skal and Hopeful but acbout 3 miles to the north-west, and,

like the deposits on these other leases, that on the Pilc forms
e small ridge of outeropping rediocctive rocks. Regionelly, the
occurmnze ig situsted on the western limits of the seme south-
Pi.ecn.ag snticline as that on which the S8kal, Hopeful cnd other
“3posits ocewr, and the local succession therefore includes
limestone, eelecarcous sandstone and quartzite (Carter, 1955).

"The redioactivity is epperently duc to disseminated
minerel in a finc-greined celcareous rock which contains
cbundent hematite. The overell grede as indicated by
radicnevric inspection is low, but higher<gradec zonos or
leases occur within the mineraliscd body. This observation
is borne out by sampling, o bulk samplc obtaincd by chip
sampling over the exposcd surfaces (carried out by M.I.k. Ltd.)
assaying only 0,06% eUz0g. Diemond drilling heos shown that the

rade docs not vary appreciably with depth and on the results
of the explorctory work the deposit must be reserded as being
sub-cconomic under.present conditions. It is doubtful even
whethor selective small-scale mining could produce more then
a few hundred tons of orc with o grade exceeding 0.2% eUz08.
Explanatory drilling carried out by Mt. Isa lMines hes also
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edequeatoly testcd the deposit and no further work could be
justificd. . \

Controlling fectors in the doposition of the mincrelised
bodics on thc Pile leasc remain obscurc ond orc probably =
combinetion of fracturing end chemicel or litholosicel control.
Thet trenseurrent structures heve played o pert is suggestcd
by thc prosence of cn offshoot of -thc minercliscd zonc which
cuts the chloritic schists on the south side of the main
deposite Yot within tho hometitic body, feirly sherp rediomctric
bouwidarics to high-grede metorisl cennot be related to structural
or lithologicael brecks. Studics of thin sections of urcniferous
rock in London, (A.E.D. Report No. 175) show thet metemorphism
of whet wes possibly an argillaccous sendstone hos produced o
rock containing sillimenite and chloritc but consisting mainly
of o -groundmess of quertz coloured by finely-divided hemetite
end containing microeclinc porphyroblasts. Celcite and
hemetitc have been ‘introduced into this rock, the former
roeplacing both quortz end microcline. Oligoclase and orthoclese
arc oalso recorded from the siliceous groundmass. The
radiocctive mineral in these specimens is entirely secondery,
belng tentatively identifiod as carnotite. Bronnerite has been
identified by MecAndrew end Edwards (Carter 1955) as the primery
ureniua minerel, cnd minerclogically the Pile dcposit con
thercforc be classified. with those of the Skal and Hopeful
leascs. .

DUKE

Two rediocctive deposits occur within the Duke lease
which is located in the Celton Hills crca sbout 47 miles N.N.E,
of ilts Isa. The morc southerly of the two bodies is developed
clong thoe southern flenk of o large quartz below trending acbout
1209 cest of north, o dircetion which is clmost normel to the
strike of bedding in the basic country rocks. Tho cltcred leves
generally exhibit blocky frecture cleavage., Uranium mineralisa~
tion is restricted largely to & zonc of sheecring in the besic
rock, which is also locally grouted by quartz, the most highly
radioactive meterial being o compect black rock in which the
urrnium minerael nmust be very finely disscmineted. No
-+nciragrephic work has been cerried out on this material
howocver, end the nature of the uranium minersl cecanot be
determined meceroscopically, but it is suggested thet the
primery mingrel is of thoe same type as that occurring in the
Skel ond Pille deposits i.c. brennerite type.

Dimensions of thc deposit haove been mcasured by J.H,
Brookss It is 82 feet long with a maximum width of 13 feet and
an avorage width of ocbout 5 feet. These surfece mecasuremcnts,
teken in eonjunction with the grade of urenium mincralisction
ns sugpgested by rotometer inspection, show that the deposit
nannot be eonsidercd os cn economic sourec of urenium ore.

The northern deposit, which is situated o fow yords
from thc northern limit of the guartz blow, is clongated in ¢
dircection about L0° cest of north i.e. at o wide engle to the
trend of the southern deposit. It hes a length of 4O feet and
swells t0 o moximum width of 1L fecet, though generally it has
o width of betwcen 6 and 10 feet. It haos been partly explored
by mcans of costeacns and two shollow pits.e Radiometric examinge.
tion shows that this deposit, nlthough smoller, is of higher
grade than the southern body and that the uranium occurs within
a more compact end well-defined structure, dipping steeply to
the south~cast ond bounded on the footwall side by a strong
shear. The dsgree of uranium mineralisation is not consistent
namnas the atwigtnpe. hnt n »anc 2= lcone of high-grade meterial
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(probably exceeding O.4% eUz0g over 3 or L feet) appears to
persist for more than 20 feet along the hanging-wall side of the
lode. 4 lens of radiosmctive material of similar srade occurs
on the footwall in the northern pit but it does not persist to
the southern pit. From surface evidence therefore, there is no
reason to suppose that this deposit could ovroduce more than

two or three thousand tons of ore exceeding a grade of 0.25%
eU308, while its remoteness from Mt. Isa must seriously detract
from its value as a small gouging prospect.

The most intensely radioactive rock within the
mineralised structure is a fine-arained, strongly hematised
silic->us and calcareous material which is grouted by numerous
fine calcite veinlets and dark dolomitic material along
fractures. Of different aspect is the active zone along the
hanging well, which is composed of a dark grey massive rock of
indeterminate composition which grades into a more schistose
variety, paler in colour and of lower radioesctivity, in the
cgntral zone of the lode. 8Small emounts of secondary uranium
minerals arc present as coatings on fracture surfaces of the
hematite rock, but the principal source of radioactivity must
e a very rinely disseminated primary minersl, probably of a
refractory nature., The deposit would appear to have been
develcned along e line of shearing in the basic country rocks,
since where i3 no apparent lithological control of mineralisation.
The sircngth of this shear zone would be the only factor on
which further exnloration of the deposit in denth could be
recommended but the records of other similar deposits in the
area show that their limited extent is quite general.

BATHAN

Situated close to the Duke lcase, the radiocactive denosit
on the Batman is similar in most rcsnects to those described
above. Urenium mineralisation is intimately associated with
caloarsous and siliceous hematised lode materiel develoned along
structural breaks in metamorphosed lavas., Radioactivity of
variable intensity can be traced ovcer a distence of about 160
ft. and over widths ranging from 1.5 £t. at the south-eastern
extremity to a maximum of 10 or 12 feet in the region of the
prospect shaft ebout 110 f£t. further to the north-west.
Ratcreter readings indicete that locally, and over widths not
exceeding 2 feet, the grade rcachecs valuecs between 0.5 and 1,0%
eU308 but that the eguivalent -urania content of the major part
of the exposed lode is less than 0.2%. 4 chip samplc taken by
J. Brooks, over what hc cosidered to be thc highest grade
material, gavc an assay of 0,1lL4% eUz(Bover a lode width of 10
feet. The deposit therefore lacks the requirements of grade and
tonmage necessary for extraction of urania ore to be profitable,
as well as suffering from the seme disadvantages as the Duke
dcposits, namely remotcness end the improbability of bcing ablec
to produce a higher grade orc by preconccantration.

The uranifcrous zonc is less well-defincd than that of
the northern deposit on thc Duke lease. Thoe average strike of
the redioactive anomalies exposed in costcans is about 700 west
of north, but local trends mey indicate that the deposit is
made up of & number of leanscs arrangcd en echeclon along & line
with this cast-north-easterly trcnd. Exploratory work in the
form of costcaning and shaft sinking hasg been indifferently
directed towards elucidetion of the structure, but no further
work could bc rcecommended on the strength of %he grade of
uranium mineralisation or the arcel extent of the deposit.

QUEEN'S GIFT AND QUEEN'S GIFT NO.2.

The Queen's Gift radioactive deposits arc located about
L5 miles north-north-west of Mt. Ise within the succession of
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volcanic end sedimentary rocks which erc known es the Eestern
Creck Volcanics. Sevceral snomelously radioective arces occur
on the Queen's Gift lecse (of which onc was cxamined) while one
deposit of lergor dimensions wes inspectcd on Queen's Gift No.2.

The radioactive zones on the Quecn's Gift lcases arc very
similer to those on the Dukc and Batman, with which they can no
doubt be related genetically. Uranium minerslisation is for
the most part restricted to strongly hematitic, siliceous, aond
to some extent calcarecous, bodies distributed along the flanks
of quartz blows which form thc crcsts of ridges. This
hematitc rock is rather more siliceous than that from the Duke
but it is similarly cut by numerous finc calcite veinlets.

Traces of chalcopyrite occur 2lso in the fractures in the
hematitic matter from the Queen's Gift.

In the deposit which was inspected on the Queen's Gift
lease the uranifcerous hemetite rock occurs in irregular bodiecs-
on lenses which have a general alignment of about 11° east of
north. This direction is tronscurrent to the very merked
cleavage direction of the volcanic country rock, although the
irregular outline of the minerelised earcec may be duc to subsidi-
ery control exercised by the cleovage. The overall trend of the
mincrelised zone is attributecd to the influcnce of mojor
fractures during deposition end onc such line of shearing cen
be seen at outerop with narrow zonc of uraniferous hemetite
along cech side of it. ‘

The larger radioactivc deposit on Quecn's Gift No.2
occurs in closc .associetion with o siliceous reef which is
agaln flenked by o hematite zone in which the uranium occurs.
This occurrence is situated ecbout 1000 feet southwards from the
deposit inspected on the Queen's Gift. It has a length of
rother more then 100 feet and en average width of about 10
feet, the aligmment cgoin being slightly trensgressive to the
cleerage direction of the basic country rock. The core of the
siliceous formetion is of white or pinkish quertz which, unlike
the quartz blow on the Duke lecase or furthcr north on the Queen's
Gift, contains uranium values. There is covidencc of brecciation
and reccmenting of this siliceous material, sugzesting that
therc have bcen two generations of mineralisation, iron, uranium
and possibly traces of copper having been introduced during the
second phese, as is cpparently the case at the Skol deposit
already described.

Rediometric velues obtained over the surface of the
Queen's Gift deposits indicate an average grade of less than
0.1% eU308 while the highest resding recorded rcprcsents s
urania content of only about 0.2%, over o very smell arec. dJ.
Brooks has taken chip semples from the deposits, £ll of which
agceyed less thean 0,15% eU308. This grade is, of course, too
low to support cconomic mining of the Qucen's Gift deposits
and there are no high-gredc zoncs on which selective minging
could be nractised. As the deposits are naturally well cxposed,
no further information cen bc obtsined by surfacc prospecting,
and explorntion in depth is not warranted.

TI'BOLL

The principal minerclised formation which occurs on the
Tinboll leases hes a strikc length of ebout 2,500 fecet and a
width varying from 6 to 25 feet, and it exhibits remarkably
persistent radiometric anomalies along thc whole of the
cxposed lcngth. The low levcl of gemme-rey intensity recorded
et thc surface was originally cssumed to be due to leaching of
uranium by ground weters and thc possibility of an improvement
of gradc in depth made this deposit an extremely promising one.
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Shaft finking and diemoné drilling, however, proved thot velucs
beclow the surface werc not appreciably hizher then those at out-
crop and it could only bc supnoscd that, apart from local
h}ghor-gradc concentrations of sccondery mincrals, uranium hed
cither boecome "fixed" in the Perruginous material of the
gossanous outcrop, a phcnomenon not unknown in the writer's
expcericunce, oxr that the uranium minerdl was refractory.
Exeminotion of o specimon of rodiocctive material from the
surface (4.Z.D. Roport No.175) has confirmed that the activity
i1s duc partly to meta~torbernitc cnd partly to radioactive
¢lements cdsorbed by the sccondery iron minersls. IMovement of
urenium within the zonc of oxidation appears to have boen gquite
restricted thorcforc, an observetion which laboratory studics
have substontiated insofar as they suggest that meta-torbernite
mey have been derived in situ from primery urcninitee. Thus, it
can be assuwicd thet grede ot the surfacc is o rcasonebly zood
indication of probeblc gredc in depth, ond considering the great
strike lcagth over which no matcrial of possiblc orc grade occurs,
1t scems foirly certein thot decper drilling then has been
corricd out already will be unlikcly to discover similer grodc
orc. Except wherc local small deposits of secondary minerals
occur, rotemeter rcadings over the outerop of the mincreliscd
formeation and over broken rock from the 90 foot shaft, indicate
thaet the equivalent ursnia content is consistently lower than
0.1% ond frequently less than 0.05%.

It has been pointed out slrcedy (Certor, 1955) that
movement has occurred eclong the strike of the intcrbedded lavas
cnd sediments, which form the country rocks neer the deposit,
resulting in smell-gcele droag folding. Thet this drag folding
hos had some influencc on both uranium cnd copper mineralisation
is indiceated by the fact that the highest uranium volues occur
cbout the shaft whore dreg folding is apnarently most intensc.

. 8pecimens from the shaft show marked concentration of sulphide
minerels in the smell folds.

Microscopic cxeaminction of radioactive specimens
(A.Z.D, Roport No. 175) shows thet the mineralised rock is o
hydrothermally altered sediment which has been further
metomorphoscd. until the originel rock has been complctely ¥
rertr~ced. One specimcn consists ehiefly of baritc and megnetite,
with sphalerite, pyritc and subordinote chalcopyrite ond rarc
covellitc. Crystels of albitec arc also recorded. Fluorite
rcploces berite and tekes on o deep purple colouration around
minute inclusions of on opague mineral which appcars to be cube-
sheped and has o refleetivity similar to that of uraninite. It
scems rcagonable to suppose, therefore, that the deposit weas
formed by hydrothermal minerelisction of o lithologically
fevourable host rock clong o line of shearing and intra-formefion-
al contortion in what must hove been o slightly incompetent bed
lying between more competent formations.

H4RIPOSA

Radiocctive deposits on the iariposa leases, which arc
locatcd about 64 miles south of Cloncurry in the Mt. Cobelt cores,
arc amongst those of most recent discovery in the iit, Isa-
Cloncurry field. They hove caused what eppears to be unworranted
enthusicsm cmongzst local mining interests, probably becousec of
the small but high-grade concentrotion of secondary minerals
which occurs at one of the two prospects on the property. To
date, however, only smell-scels cxploration in the form of
costeaning hes been carried out.

The two deposits occur within the sgme horizon of &
series of fine-greined siliceous rocks and carbenaceous slate.
A band of homatitc rock which forms an outeropping fcatwre o



- 10 -

the west of the minereliscd formation constitutcs o zood morker
bcd from which it can be scen that o flexurc ocecurs betwecn the
deposits which offscts the southern onc to thc cast. The
gencrel trend of the bedding is about N. 300E. but in the
vicinity of thc southcrn occurrcncc thce bods are striking cbout
259 west of north.

The southern anomaly is due to the proscnec of green
sccondery uranium minerel distributed throughout fine-groincd
banded gquartzitc end carbonacecous shale, over o width of asbout
8 £t. Marked concentration of meta-torbernitc occurs locslly
elong the shearcd contact bctwcen the siliccous rock and the
dates, which has o &ip of 60° to the eest, wherc the surfaccs of
fragmented quertzite arc liberally costed with thc sccondary
mincral. Rotemoter rcadings taken along the sheaved zone
indicate thet equivelcnt urcnia content spproached 1 percent
over ¢ few inches latorolly and vertically. Values fell off
repidly to the west into the siliceous rock but they are
meintained, at e levcl probably of the order of 0.2% ¢U308, over
o width of 5 or 6 feet into the fate on the ecastern or hanging
wall of the shear. This disposition of wranium mincral shows
falirly conclusively that deposition has been effocted by
circulating ground waters, thc opon structure of the frecture,
along which they werc introduccd, and of the slotes, being more
fevourable for precipitation of urcniun minerals then the messive,
compact cquartzitic rock. IExploratory work aimed at location of
the primary sourcce of the urenium in the cavirons of this deposit
is not considered to be warranbtecd and it is probablc that the
deposit could producc only & few tons of seccondery ore
averaging cbove 0.25% ¢Uz08. Along the strike to the north and
south of this pocket of mincralisation no indications of similer
deposits is evident, although they may occur in the sub-surface
zone of oxideation. To locate cnd mine them would be cconomically
impracticable.

A second radioactive deposit is located five or six
hundred yards north of the first and mey well bc a representative
of th¢ source of uranium which gove rise to the sccondary deposit
at the leatter., It forms a small cliff outerop below the crest
of a ridge, trending cbout N. 25°E, i.c. parellcl to the bedding,
and with a length of 125 f£t. (nd o meximum width of 20 ft.

Radioactivity is confined leorgely to o wide, apparcntly
lenticuler, ferruginous body of doubtful origin. E.K, Corter has
suggested (personal communicetion) thet such structures mey be
due to local overthrusting caused by adjustment along the limb
of en overturned anticline. That movement of thig nature has in
Tact token plece is indicated by the presence in the ferruginous
body of lorge fregments of banded siltstonc or fine-grained
sandstonc similar to the sediments adjacent to it, and by
cxtensive slickensiding within the structure. For thc most part,
however, and porticularly on the footwall, structure is masked
by the ebundant ferruginous mattcr, which appears to form the
metrix of the formation. Locally, brecciated quartzitic
material is seen to be recemented by homatitc which is regarded
as having bcen introduccd alons with ursnium and copper of which
traccs occur in the form of malachite staining. Radioactivity
is associatcd with the iron mincrals, ratemeter rcedings being
rather constant over much of the outcrop and sugtesting a grade
ranging between 0.05 and 0.1% cU308. 1Ilo discrete uranium
minerals were locatcd, however, and it is suggcsted that a large
proportion of the radiocactivity is due to adsorption of
radioactivc elements by the iron mincrals. Althoush some leach-
ing of uranium heas probably occurred, it is not to bc cxpected
that the grode in depth will be epprcciably hicgher than that
at the surfacc, in vicw of the formeotion of redioactive clements
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in the iron-rich outerop, whether such clemonts include uranitm
or whother they arc entircly daugter products from which
urenium hes beon lcached. Considering its smell arcel extent,
elso, the radiocsctive structurc probably docs not persist to
any grcat depthe. The gradc and tonnagce arc thorefore not
sufficiently high to constitutc an cconomic uranium deposits
The Helafclls lcascs, and the nearby Sicrra Rada lcasc,
arc situated cbout 20 miles south of Cloncurry, in hilly country
which makcs them difficult of acccss by motor vchicle. In the
abscnec of a r~uldc, somc difficulty was oxpericncc in locating
the lcascs and only onc radioasctive occurrcncc on the Helefells
lease wes cxomined bricfly. It is belicved to be the most signi-
ficant deposit, howcvcr.

This anomely occurs near the crest of a ridse, in a
ferruginous body markcdly similer to that described above on the
ifariposa lcasc, and devoloped in slaty, siliccous scdiments which
on the rcgional stretisraphic mep arc referrcd to the same group
of undiffcercntiatcd rocks cs those of the HMariposa succossion.
The radioactive body haes o longth of 60 f£%., a truc width of
sbout 8 f£t, o strikc of aporoximately M. 200W. and an apparcntly
shallow dip to the cast. Coarsc fregmonts of slatc arc coemonted
by o hcemetitic matrix which mey be highly siliccovs. Grouting
by quertz is common and boxworks of indctcorminate origin (not
from sulphides) occur in the iron-rich matcricl. 4s at the
Mariposa occurrence, redioactivity of low intcasity is ,
associated with the hemetitic mattcr, being conccntrated slightly
towerds the footwall. Herc, however, small amounts of sccondary
mincrel (probably metae-torboranitc) occur in cavitics and along
fr-eturcs. The highest ratemctcer rcading rccorded is indicative
of & grade of about 0.1% cUz0g, but the overell grade is much
lower than this.

The officials of the company holding the Helafclls
lecascs (Metels Exploration N.IL.) arc optimistic of the
possibilitics of finding workeblc uranium deposits thorc, and
they intend to drill the structurcs. The writer docs not
regard them as having eny supply significance, howcver, and
belicves that the only veluc of diemond drilling will be to
furanish uscful informetion rcgarding the structure, composition
and origin of the unusual typc of uranium deposite.

HILO

Because they werc discovercd towards the end of the
Quecnslend uranium "rush" in 1954, the radioactive occurrcnecs
on the Milo leascs have not bcen cxplored to the seame extent as
others which show less favourable fcaturcs. t. Isa lincs Ltd.
undcrtook a limited amount of costcaning and shallow shaft-
sinking on a deposit of secondery uranium mincral, but, although
the company rclinguishced its option on the bosis of rcsults from
these necar-surfacce cxcevations, the potenticl of the lcascs
cannot be said to have been adegquately tested.

iy ‘

The 1ilo. lcescs 1lic about 22 milcs -west of Cloncurry
and 10 milcs ©&st of the llary Kathlcen rarc carth-uranium
occurrcnecs. Country rocks arce of black corbonaccous shalcs
belonging to the Corella Group and thceir strike in this localtiy
is roughly cast-west. Dips erc stcep to vertical. So far as
can be scen without deteiled mapping, the shalcs are cut by
faults which have o general north-casterly trend, and onc which
occurs closc to thoe castern side of the main body of sccondary
mincral on the leasc appcoars to have offset the castern block
to the south.
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Exploretory work hes been restricted largely to o
deposlt of metatorbeornitc which is developed within o sill-like
formetion of highly keoliniscd rock, epparcntly of igncous origin,
striking north-cast end dipping at aboub 45° %o the south-cast.
The urenium mincral is disscminatcd throughout the porous kaolin-
itc ond conccntroted along frocturcs and in cavitics as well-
formed bright grecn crystels. Thin-scetion cxamination of the
host rock (carricd out by il I.if. Ltd) show that it is o ~ritty
clay contoining very littlce iron, the clay mincrol probably being
the waricty of kcolinitc, noeritc. Felspors arc mostly
kaoliniscd but undccomposcd crystels have boen identificd os
albitc-oligoclease. The micro-tcxturc is reported as being thet
of a fclspar porphyry. The koolinised formation is cut by
numcrous shoars, some of thom imporsistont, which have dips reong-
ing between about 20° and 60° to the south-cast.

Radiometric troversing along costcans which have been
cut normel to the strike of the sill shows the prescace of
lenses of high grade mincrelisstion within o roughly lcnticuler
ercva of lower grade. Highcst grede meotcricl is most sbundant
towerds, but not on, the heanging well of the keolinised
structurc, and ratomector rcadings teken from o shallow adit
drive in one of thcsc high zoncs indicetc locel conccntrations
cxeccding o urconie contont of 1% and widths of up to thrce fect
carrying matcricl of between 0.5 and 1 percent c¢Uz08. In
spite of the locally spectacular display of sccondery minerals,
however, sempling by L. I.M. has chown thet the overall grade
of the urenifcrous keolinite is not hish. The company estimoatcs
thet the deposit containg 350 tons pecr verticel foot of material
¢f average grede 0.05% eU308, or 90 tons per foot ot a grede of
0.16% eU 0 ., High-grade matcrial is currently being 'gouged!
by the owners of the propcerty, who arc attcompting to hand-pick
o concentrote asseying ebove 1% U308 cquivaleat, for shipment
to Rum Jungle. It was sugrested that mining should be continucd
down the undcrlic of the keoliniscd body, in order thet inform-
ation regarding the coxtonsion in depth of the sccondary deposit
could bc obtaincd.

For leck of cvidcncec to the contrary, it mey bc assumcd
that this uranium dcposit has boon formcd by deposition of
sccondary mincrel in the keolinitc by ground watcrs cnriched
in urenium ion, since thc porous rock foirms o most favourable
mediun for such & proccss. It is sugrcsted that the sourcc
of the urenium ion is in the ferruginous mattcr, of somcwhat
similar aspcct to thet on the Mariposc end Helafells leaoses,
which is cxtensively developed in the shales to the cast of the
meta~torbernitc occurrcnce. Thet this moy be truc is further
indicated by the occurrence, somc 150 f£t. to thc north-cest,
of o scporatc body of limonitic rock on the footwall (and down-
hill) side of which sccondery uranium mincrel hos been deposited
both in keolinitic rock and in the ferruvginous body itself.
Patchy uvrenium mineralisation is also prcscent in association
with the limonitic formation which porsists for several hundred
fect along the hillsidc cestwards from the Foolinised sill.
Along the ridge wrst of the sill, therc is a norrower but morc
defined limonitic gnssan which apporently represcnts the outcrop
of a steeply-dipping mineralised bed within the shales., Well
developed boxworks occur within this horizon, which in placées
i1s flanked by hematised shales, whilc slight redioactivity is
assocleted with it. Leaching has obviously becn intense from
these extensive ferruginous deposits and, as stated, they mey.
well havc bcen the source of the uranium subscgucontly redeposited
es secondaries. There are also indicotions of copper, lcad and
zine from these Geposits.

Prom the rbove considcrations it is apparent thot
several hich-grade, but probebly smell, deposits of sccondary
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uranium minerals mey occur along the flanks of the ridges cast
and west of the known deposit, but this typc of deposit is not
alweys roodily detected from the surfocc. IFf the source of the
sccondary uranium is in fact the limonitic formations, then
drilling to determine the r~rade of those deposits below the
lecached zonc might be warrented. In any casc, dcotoilcd
gcologicel mapping ond rodiometric gridding would cstablish the
distribution of uracniwm in relation to existing structurc and
provide o besis on which further cxploretion could be planned,
should finencc becomc available for such a projccte.

ZELICAN

Thils propecrty is located cbout 25 miles south-south-cagt
of the lary Kathlecen deposits, the host rocks being cale-silicate
types end sandy and carbonaccous ribbon sheles which arc highly
contorted eageoinst the flanks of o rcgional fault which is
quartz-rilled, forming a prominent ridsc. The fault is reputed
to be traceable over o distance of 15 milcs.

The bulk of the radioactivity is restrictcd to the
western side of the fault (hangingwall side) and is duc to
dispersions of sccondary mineral, mainly in calc-silicatc rocks,
frequently just west of, or ot, their junction with the

erboneoccous slotcs. One small anomaly occupics the crestal
region of o small anticline but therc is generally no evidence
of a structural control of the secondary mineralisation,
deposition of which has probably bcen cffceted merely because
of the greceter porosity of the cele-gilicate formation. Sccondarv
~~uper steining is also widcsprecd on the west side of the £~
put its distribution is not apparcntly sympethetic with thav
of thc uvranium mineralss Uranium mincralisation is of trace
grade .cxcept for small, scattered concentrations, one of which
containg smell veinlets of a yellow mineral which heos been iden-
tified by X-ray nethods as uranophane. Although the primary
source of the uranium is not apparent, this uvranium prospect

is regarded as having no econorlic potential,

OTHLY PROPERTILS

Numerous smell end low-intensity rediometric anomelies
occur within the property, which is loceted about the nosc of
the overturncd syncline. alons the westecrn limits of which the
Mary Kathleen dcposits occur. Some of thc anomalics are
associeted with o folded bond of parnctite which outcrops round
the shoulder of a bill ond which hes bcon prospected by ot lecs:t
*mrce diemond drill holes, with indiffercnt rosulis. . Inspection
of core from one radioasctive intersection showed the proscnce
of o few coorsc grains of o black minerel which resembles
davidite. Urcninite has also becn reported. Drilling of a
folded structure further north has also intersected discontinuous
radioactive zones, the hisghest gradc material conteining 0.31%
eUz08 over 5 £t. A nearby hole cut material assoying 0.19%
eUz0g8 over a small width, while a furthor onc close by feailed
to  intersect urenium minerslisaction. Drilling is being contlinucd
on the property but thers is no indicotion of the prescncc of a
large body of radioactive rock; and if laboratory tests confirm
thot the urenium minersl is davidite, it would scem unlikely that
more than patchy mineralisation will bc discovcred. Its
proximity to the Mary Kathleen deposits misht seom to enhance
the prospects at the Zlaine Dorothy, but the strretvres which
the writer belicves o have influcnccd minera’ sotion at the
former arc nowhere in cvidence over theoo _arts of the Elainc
Damcthr Taa '..ch were exomincd.
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This lcase contoins ¢ smell radioactive deposit, of no
Geonomic sisuificence, which occurs in sltcred basic rocks eand
doposition of which may have bcon coantrollcd by frecturing.

The grade is such that the fow tons of rediocetive rock containcd
by the deposit could not be extractcd profitebly, cven by small-
scelc sclective mining methods.

EASTER EGG

A cursory exemination of the radiocactive occurrenccs on
the Easter Egg locasc was sufficicnt to indicate that they do
not constitute e workable sowrce of uranium orc. High prade
meterial (up to an indicated grade of about 0.5% eU308) is
erratically distributed but the overall grade of the radioactive
lenscs is probably well below 0.2 percent. Erplaccment of the
deposit appears to be controlled by o systom of intersecting
frocturcss A specimen examined by the Ltomic Encrgy Division
in London was of a very fine-groined schistose rock consisting of
guertz and hornblcndc with sbundant caleitc, apatitc, magnctite,
hematite and sphoene, ond minor quentities of folspar and
allenitc. 2Redioactivity wes due almost entircly to small,
discrcte spherical cavities conteining o ycllow sccondeory mincrel
belicved to be guwmite.. Similarities between the mincrel
asscmblages and mode of occurrcnce suggest thet the Eastcr Egg
deposit is goncticelly rcloated to thosc of the Flat Tyrc ond
liother's Deay lcascs, and the primary urenium minerel may
thereforc be uraninitec.

H0T_ROCKS

Becausc of its marked similearity to the Tinboll dennsis,
that occurring on the Hot Rocks loasc can be confidently
asscssed as being of too low grede to support cxtraction of
vrenlum, since the grade ot the surface is very probably a
good indication of that in depth.

APPRATISAL, OF THE FIELD

0f comsiderable adventanc in an assessment of the
supply potential of the Mt. Isa-Cloncurry uranium ficld 1s the
fact thet a larse mojority of the redioactive deposits outcrop
and in fect frequently producce promincat topographic foatures.
L furthcr unusual cheracteristic is thot the grade of uranium
mincralisation ot the surfacc is froguently on cxcellent guide
to the probeble order of grade in depth. Exceptions to these
rulcs are thc deposits of sccondary mincral ot the kilo and
Keoriposa leascs and possibly thc gosscnous formations on the
former. Allowing somc assumptions regarding the proboble
extension of mincralisation in depth, thcrefore, it would be
possiblec, by a programmc of mcasuring and sampling on tho
surfoce, to obtain o reasonably cccurate cstimatc of the
‘minimum tonnages and grade of radiocactive matceriel contained in
any or all of the deposits. From cvidencc provided by
cxplorctory opcretions on several of the deposits it would appeor
safc to cssume ¢ continuation in depth of at loast half the
strikc longth of tabulor deposits such os those which occur in
the western part of the district, clthoush 1littlc is os yet
kanown of the habits of the "forruginous deposits' in thc ecst.

A detailed assessment such as thc above could not be
mede during a comparatively bricf inspection of only o fcw de-
posits, but much relevant information, from which estimates
could be made, must be on rcecord at the Quecnsland Geologicali
Survey Headgqucrters, as a result of cxaminations corricd out in
respect of rcward claims.
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Considering that the propertics which werc cxamincd
during the pcoriod under rcview arc bolieved to be the most
lmportant in the areca, it appcars to bs cortoin that, with the
possible cxceptions of the ilary Kathleen and the Counter, no
dcposit hes yet boen discovorcd which, alone, conteins
sufficient tonnage of hirh-grade material to justify the
crection of a treotmoent plent. Lt. Ise Mines investisotions
at the Skal loasc show conclusively that, although this deposit
contains comparetively larsc tonnages of mincraliscd rock, the
overall gradc is too low to support mining and haoulege to Hi.
Isa, yot thc property is reasoncbly well situated comparcd to
meny othcrs.

There rcmeins the possible olternative, thoreforc, of a
nunber of proportics becing operated on a small scalc for the
cxtraction of higher-grede ore to supply o ccentral treatment
plant. Prcconcentration of ore beforc its removal from a
property would scem to bc impossible because of the finely
disseminatcd nature of the uranium mineral in most deposits;
thereforc the success of such a plant would depcnd entirely on

the emount of ore of high grade, say 0.2% Uz0g, which could bo
won from the deposits. The variablc naturc of thc uranium
mincrelisation throughout the district would slso constitute
o difficulty but, on thc othcr hand, the principal occurrcnccs
of matorial which excceds 0.2% eU308 arc those in the western
part of thc field, at lecast until further informetion is
availeble on the ferrusinous typce of deposit in the cast. The
types of mineralisetion in the deposits north and north-wcst of
Mt. Isa arc probebly sufficicntly alike for thc devclopment of
a trecatment method to trcat them o2ll. The main varisble
appcars to bc caleitec. If a satisfactory and incxpensive methnA
of trcatment can be found for the orc in the Counter deposit, it
might bc possible to trcat orc from the other propertics in this
arca along with it, after pre-trecatment to »omove carbonate,
which is elmost lecking from Counter orc, in which casc a
significent tonnage might be aveilable. The writer is not
qualificd to give cn opinion on thesc trertment possibilitics,
however, but cxtroction rcscarch now being underteken by Professor
Whitc's depertment at the University of Qucensland should
provide the necessary information. If a suitable oxtrection
method is evolved for treatment of ore from this "westorn'
sroup of dcposits, collation of all available informetion to
provide estimates of probablec tonnages end gredes should
preseint no difficulty.

CONGL USIONS

Uranium deposits in the IIte Isa~-Cloncurry district may
be classificd on mineralogicel evidence into six groups. When
they are plotted on the geoclogicel map & roush spa@ial and E
stratigraphic grouping is also sugrested.

With the exception of the Mary Kethleen and possibly of
the Counter deposits, the averansc grede of the deposits 1s too
low to support mining and trecatment., In the group of deposit~
located to the north and north-west of Mt. Isa, however, small
tonnages of material containing more than 0.2% eUz0g misht be
recoverablc by selective mining if o mcthod could be cvolved fc
treatment of this type of ore in conjunction with that of the
Counter at a contrelly situated trcatment plant. Without o large
assurcd sup-ly of ore from the Counter, installation of such &
plant would probebly not be feasible on the strength of indicated
rcgerves of mineable ore at the othcr propertics. Further
treatment research is thereforc necessary, os well as an attompt
to estimate the minimum tonnase of hi~her-grade ore which could
be obtained from the westorn group of depositse. The latter
undertaking should be fecilitated by the fact that surfacc . grade
of most of the decposits appcars to be an indication of the
gradc in depth.
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