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SUMMARY.

Airborne radiometric anomalies in the Westmoreland
area of Northwest Queensland located within the Upper
Proterozoic Westmoreland Conglomerate, are due in some
cases to lenses of radioactive sediments. One of these,
Livingstones Prospect, is an eroded and leached remnant of
what may once have been a lens containing about 2,000,000
tons, of low grade ore.

Other anomalies in the area are due to a variety
of causes such as outcrops of slightly radioactive volcanic
rocks.,

Livingstones Prospect is the first known example in
Australia of the Blind River-Yitwatersrand type of urcnium
occurrence. As such, it should help to stimulate a search
for further occurrences of this type in the Upper Proterozoic
rocks of Northern Australia.

INTRODUCTION

This recport presents the results of an inspecction of
airborne radiometric anomalies in the “estmoreland area of
North~western Queensland.

The anomalies were located during the course of an
airborne survey of the Calvert Hills and Vestmorcecland areas
carried out during October and November 1956 by D. F. Living-
stone, Bureau of Mineral Resources, Gecology and Geophysics.

An Auster aircraft equipped with a modified M.L.L. scintillation
counter was used in the survey. The Westmoreland survey was on
ground covered by an Authority to Prospcct held by Mt. Isa

Mines Limited.

Some of these anomalies were examined by ground partics
from Mt., Isa Mines in 1956. Secondary uranium mineralization
was found at one anomaly (exposure No. 1, Livingstoncs Prospect).

An inspection of the area on bechalf of the Australian
Atomic Energy Commission was carried out in May 1957 by
J. H. Brooks of the Geological Survcy of Qucensland and
B. P. Walpole, C. E. Prichard and G. F. Clarke of the Bureau.
of Minerzl Resources. The areca where uranium mineralization
was located in 1956 by Mt. Ise Mines ground parties (Living-
stones Prospcct) and a represcntative selection of ot her
anomalies in the area were cxemined.

The inspection of thec arca was greatly assisted by
the efforts of a party of four prospcctors led by Mr. J. A.
Smith of Mt. Isa Mines Limitcd and by the facilitics provided
by and the courtesy of Mr. S. R. Cartcr, Chicf Gecologist of
that company.

Location and Access

The Westmoreland arca is about 100 miles west of
Burkctown in Northwestern Qucensland. Thc main area of
present interest is about 16 miles south-west of Westmoreland
Homestead and about 6 miles cast of the Northern Territory-
Queensland border. It lics in the region of monsoonal
climate and is inaccessible by roacd for long pcriods during
the summer wet scason, It is rcached by a track which turns
off the main Burketown-Wollogorang road about 2 milcs south
of Wcstmoreland Homestcad. Landing grounds for light air-
craft are locatcd at Corinda, 50 miles south-cast of
Westmoreland and a2t Cerolina, about 10 milcs west of the

ueensland-Northern Territory bordcr. Doomadgec Mission
plate 1) has a weekly service by DC3 aircraft from Cloncurry,
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The area is drained by Lagoon Creek. A number of
billabongs on this creek hold water for part of the year.
Permanent springs and waterholes ere found where this creek
and its tributaries cut through the Westmorelend Conglomerate.

GENERAL GEOLOGY

The area lies on the western part of the Vestmoreland
sheet of the Australian L-mile series. This sheet wes mapped
in 1953 during a geologicel reconnaissance conducted Jjointly
by the Bureau of Mineral Resources and the Queensland
Geologicel Survey. Some further reconnaissance work was
cargied out by the Bureau and by Mt. Isa Mines Limited in
1956.

The rock units present are interbedded sediments and
volcanic rocks of Upper Proterozoic (probably Upper Adelaidean)
age. They vere deposited on or near the north-castern margin
of a major Upper Proterozoic depositional basin. This basin
lies for the most part in the Northern Territory (Plate L) and
extends from the Daly River crea in the north probably to the
Jervois Range in the south.

The sediments in the VWestmoreland area were probably
derived from a land mass to the cast. They are merkedly
lenticular in character and lens out or change in facies to
the west. The rock units present arce listed below:

Cliffdale Volcanics

These are acid to intermediatc volcanics and porphyries
which includc rhyolites, dacites and quartz fclspar porphyry.
They form the basal unit of thec Upper Proterozolc sequence in
this area and crop out in the valley of the Cliffdalc and
Scrutton crecks (Plate 5). Minor occurrences of uranium and
coppcer mincerelizaetion are associated with shears in these rocks.

Westmoreland Conglomerate

This unit ovcrlies the Cliffdele Volcanics. It consists
of two .members in the arca cxamined. The basal mcmber is a
coarse conglomerate with rounded pcbbles and cobbles of quartz-
itc, reef quartz and acid volcanice, Thc cobbles range up to
1 foot in diameter. The seccond mcember consists of coarse

‘grained kaolinitic sandstone with conglomcrate pcbbles and

lenses of grit and conglomeratc. The kaolin has probably
resulted from the weathcring of fclspar.

The pebbles and boulders of volcanic rocks in the basal
member may have been derived from the underlying Cliffdele
Volcanics. These would have becn in a solid state very shortly
after extrusion and thus available as o source matecrial for
later sediments. Their prescnce as -pebblcs in the ‘iestmorcland
Conglomecrate docs not nccessarily indicate an unconformity
between these two units, :

The known uranium mineralization in the Westmorecland
arca is in the uppcr member of the Westmorcland Conglomercte.

Eeters Creek Volcanics
Thesc are intermediate to basic lavas which overlic

the Westmoreland Conglomeratec. In places, the ""estmorcland

Conglomerate is intrudcd by dykcs which acted as fcecders to

the Peters Creck Volcanics, Uranium and coppcr mincrolization

is associated with thesc¢ rocks, moinly in the form of smcll

fissurc lodces in shears ot or ncor the contoct of the Peters

Creck Volcanics and the undcrlying -‘cstmoreland Conglomcrate,
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This consists mainly of thin bcdded dolomite, dolomitic
siltstone and sandstone. In some nlaces the dolomite contains
algal fossils,

Constance Sandstong

This unit is composed of zrcnoceous rocks ranging
from micaceous, shaly and flaggy fine sandstone to coarse
grained poorly ccmented sandstone.

Golden Creek Volceanics

These are mainly basic leves with volcanic breccia,
tuff and tuffaceous sedimcnts and with minor lenses of thin
bedded dolomite and dolomitic siltstone. Covnper mincral-
izotion occurs in thesc rocks at Redbank and ncar Wollogorang
Homgcstcad in the Northern Territory. Minor radioactivity
occurs with wezk copper mineralization in a2 small lens of
slumped and brecciatcd, thin-bedded dolomite six cnd a half
miles north of VWollogorang Homestead.

Nicholson Granite

This is 2 red colourcd microline-granitc which crops
out in the Cliffdale Vallcy (Platec 1). It is not known
definitely to intrudc thc Upper Proterozoic scdiments and
could possibly reprcsent an cxposced basemcnt high, Its
position in thc gcological column has yct to be dctermined.

The rocks in the YWestmoreland crca have been only
gently folded and most of the fold structures present can
be attributed to slightly modificd depositional fcatures,
Dips arc commonly shollow ond do not c¢xcced 10 degrees
except 2djacent to faults,

In the main area of intcerest, the "cstmorcland
Conglomcrate strikes at approximatcly €0 degrees mognetic
and dips’at 2--3 dcgrecs to thc north. It is cut by a system
of south-cast trcecnding foults but little verticol or lateral
displacement of thc beds has tokcen place, Vertical jointing
is well developcd. Threc mein scts arc prescnt; a major set
trending about south-cast and subsidiary scts trending north-
west and 350 dcgreces to the north. :

RADIOACTIVITY

General

The low level scintillograph survcey of the areo
resulted in the location of several radiomctric anomalies
and broad plateaux of radiocctivity. Ground inspection
showed thot the gencral lcecvel of radioactivity was highest
in the Cliffdalc Volcanics. Thc Westmorcland Conglomerate
was not noticcably radioactive away from thc lenses of
radioactive scdiments. Some anomalies arc due to uranium
mincralization; others arc duc to 2 varicety of causes such
as outcrops of radioactive volcanic rocks surroundcd by
non~-radioactive alluvium and to topographic cffects.

Livingstones Prospcct

This prospect is situated 16 miles on a bearing of
220 degreces magnetic from Yestmorecland Homesteod ond is
shown by thc airbornc survey os o numbcr of shorp acnomalics
within a2 broaod pletcau (Platc 5).
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Thc prospect lies in the upper sandstone member of
the Westmoreland Conglomeratc. The prospect area is cut
by o gorge betwecn 50 and 100 fcet deep, eroded along o mejor
joint striking at ebout 50 degrcce magnctic. Thc sediments
on both sides of this gorge dip north at 2-3 degrces. They
have been croded into rough terraces and arc dissected by
gullics cut =2long north trending joints.

Mincralization.

Urenium minerclization was found in four sepercte
localitics in thc prospect arca during the course of the
inspection end other occurrences may bc present, TFor
convenience the four localitics are numbered os shown on
Plate 2.

Exposurcs No. 1 and No. 2 arc isolated pctches of high
grade secondory uranium mincralizoation on or ncear the floor
of thec gorge. What orc is proscnt at No. 2 Lxnosure appceors
to follow thc bedding but somc excavaotion will be necessary
&t both exposurcs to determine if they have sny cconomic
significaence. Renardite, soddyeite and phosphouranylite have
been identified from No. 2 exposure.

Exposurc No., 3 consists of & partly eroded lens of
radioactive sandstone and grit which was traced azlong the
strikec for about 2,500 fect. Thc western limitof this lens
appears to be a facics change to conglomeratec. The reason
for the eastern limit is not yct known. The lens is irregularly
exposed in cross scction over a width renging up to 550 feet.
The thickness of the lens, in its present stotce of crosions
ranges from 5 to 25 feet, The present limits of the lens
up dip and down dip arc probably mainly duc to crosion.

The general level of rodioactivity is high end in most
places is over 10 counts per sccond and ranging up to 30-50
counts pcr sccond on a Phillips Monitor Geiger Countcer.
Secondory uranium mincrals werce found ot o number of places
in this cxposurec,

Torbernitc was found ncer the cestern end (Scetion B,
Plate 3). A few small, scusacgc-shapcd pods of very high grade
secondory urcnium mineral werc olso observed in this arco.
These are uvp to an inch and a half in lcength and onc holf inch
in diamctcer. The material from onc such pod gave a radiometric
assay of 57.2% cU Og. The mineral gives an X-ray pattern '
similar to carnotite.

A woxy ycllow mineral, not yct identificd, is commonly
associnrtced with counts of grcecater then 10 per sccond in this
cxposurc. This mincrcl in genceral is confinced to the section
within two inchcs or lcss of the surfecc. BSpcceincens containing
this mincrol woere taken from outcrons giving up to 50 counts
per sccond., They werc only wenkly radioactive cnd gave rrndio-
metric cssays as low asg 0,02% cU308. Thcese specimens had a
low equilibrium factor indicating leaching of urcnium. The
semc mincral gives a very strong, positive sodium fluoridce
beed test for uranium. Results of chemical assay of a
typicel specimcn arc not yet available, The scediments in
this exposure consist of mainly porous, coarsc groined
sandstonc., Mangenese stainecd quortz grains arec common.

The rocks have obviously becn subjcctced to scverc leaching
and most of the uranium content has been rcemoved. The
weetern limit appcaers to be a focics change to a lcns of
conglomerate.

Exposure No.l4is again characterized by the mr cscnce
of thc unidentificd waxy ycllow mincral. In general the
radiocactivity in this cxposurc is higher than at No. 3.

High gredc sccondery ore wics found in two ploccs (scetion A,
Platc 3) but the amount which could bec secn on the surface
was not large. Carnotite has been identified from this
exposure.
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Preliminary sections constructed with Abncy Level
and tapc, and for which no grcat accurrcy is cloimed,
indicate that Exposurcs 3 and L may lie on the samc horizon.
If this is so, two possibilitics may be considered: the
exposurcs arc separate lecnsces in thce samc horizon, or they
were originally part of the same lens, the middle section of
which is now eroded away. Small patches of radioactive
gsediment in section line A, Plate 2, support the hynothesis
that they belong to the same lens. Gn this assumption,
the originasl denosit took the form of a lens dinping 2-3
degrees north and with a spread of at least 1,000 feet in
cross section by 2,500 fect in long section. The plan view
of the original lens would be most irregular and the dimensions
given ebove may represent the maxima in both cases. TFor
example, exnosure l may represent a narrow prolongation up
dip of the lens.

It is not possible to estimete the .original extension
down dip of the lens beyond Exposure 3.

The sections also indicate the possibility that
Exnosure 1 is on the same horizon as 3 and L. They show that
exposure 2, although on strike with 3, is on a lower horizon,
probably about 100 feect below that on which FNos. 1, 3 and 4
are situated.

Economic Possibilities
Livingstones Prospect can be summed up as follows:

l., Some secondary ore is present in all four known exposures
but the amount which can bc seen at surfoce is too small
to be of immediatc economic significance.

2., The outcropping radiocactive sediments are highly leached
and most of the original uranium content has been removed.
No accurate cstimatec of the original grade can be made.
The writer's guess is thot it was less than L 1b. per ton.
The ore was probably patchy with small scctions of high-
grade material in gencrally low~gradc rock.

3. An optimistic rcconstruction of the original denozit
shows that it mey have contained about 2,000,000 tons of
. low grade ore. This assumes that cxoosures 3 and l. were
connected and that exposure L continues up dip for at
least part of the scction between 4 and 1. The presence
of a body of this size (beforc the present erosion cycle)
enhances the chances of other large bodies being present,
e.8. on a lower horizon such as at exposure No. 2.

If; however, thc cxposures rcpresent separate small
lenses,; the chances of finding = body of economic
dimensions must be considerably reduced.

L, There is a possibility of ore¢ being located in the
sections betwecn exposures 1 and L, up dip from 1 and
up dip and down dip from exnosurc 2.

5. One of the most important features of Livingstones Prospcct
is that it is thc¢ first deposit of the Blind River-
Witwatcrsrand type to be found in Australia. As such it
should promote the sesrch for similar occurrences clsewhere
in Austrelia, particularly in thc Upper Proterozoic rocks
of Northern Australia,

Qther Airborne Anomalics
.Other airborne anomalics insnccted arc shown on

Plate 5, Somec of these arc within the “estmorclend
Conglomerate, Thc rcemainder are located in the Cliffdale



Volcanics.

Each of these anomalies is the subject of o scparate
inspection report and the details need not be considered here.
In general, no reason for the broad plateauvx shovm on the
anomaly map could be determined from the gr gg& inspection.
This could be duc to the type of instrument/-~"Phillips Monitor -
as ground traversing with such an instrument is not precise.
Howecver, no evidence was found to suggest thot such of these
as wverc examined are important.

Point source anomalies plotted on the anomaly map were
very eccurately loczted by the airborne team. No difficulty
was cxpericnced in finding these anomalies on the ground. All
were due to small patches of radioactive sediments but in only
one case was any urcnium mineralization noted. This was on an
anomely adjacent to a basalt dyke (Plate 5) where a few specks
of torbernite werc found in a lcns of radioactive scecdiment
about 50 squarce yards in srea. The anomely hos no meterial
of ore grode, It does, however, confirm the bedded character
of the radioactivce deposits in this arca.

The anomalics examined on the Cliffdele Volcanics are
due to outcrops of slightly rcdiocactive rhyolite and quartz
felspar prophyry surrounded by non-rcdioactive soil and
alluvium., These have no cconomic significance. It is
pocsible thet other anomalies in thesc rocks moy be due to
small deposits of rodioactive minerels locatcd on shears
such as thosc in thc¢ ncarby Pandanus Creck creca (Lord, 1955).

REGIONAL CONS IDERATIONS

The ‘/cstmorcland area lics within o mincrel province
vhich includes the Pandanus Crcecck Milestone Wollogorang-Redbank
and Mullera Creck arcas of North-vestcrn Queensland and the
north-castcrn part of the Northern Territory. TFour main types
of minecrsl occurrcnce heve been found in this province. These
are: 4 :

1. Copper and uranium occurrcnces localized on shears in
volecanic rocks: Examplces of thesc arc Norris' prospects

in the Pandanus Creck area and Blackwell's and Il Huscin
prospcct in the Milcestone arca. Blockirell's and 1 Huscin
arc localized on shecars on or ncar the contact of the Pcters
Creeks Volcanics and thc ¥Westmorcland Conglomerate.

_ The known occurrences of this typc arc not likely
to be important cven though small amounts of high grode
pitchblcnde orc hoave been found at Blackwell's and &1 Husein.

2. Copper dcposits in volcanic rocks: In this group arc the
Redbank mines, the recently discovecred (by Mt. Ise Mines
Limited) Vulcan prospcct; and scvernl small showings of
copper in the Goldcen Creck Volcanicsa Of thesc the Rcdbank
mines and the Vulcan prospect arc worthy of detailcd
investigation.

3., Bcdded iron orc deposits in the Mullcrae Creck Formetion.
Thecse arc now being investigatced by Broken Hill Proprietary
Ltd.

L. Bedded uranium deposits such as Livingstoncs Prospcct.
The first two groups arc mineral deposits of undoubtced

hydrothcrmal origin and arc probobly gencticolly ossociated
with the volcanic rocks of thc rcgion. The iron orc deposits
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and the bedded uranium dcposits are considered on present
evidence to be probably of syngenetic origin.

This mineral province lies on the north-castern
margin of what is considered by the writer to be a major
besin structure in which rocks of Upper Proterozoic age
werc deposited. The approximate outline of this baegin is
shovn on Plote L. A similer ond smeller basin is present
in the Kimberley ares of Western Australia,

NS

RECOMMENDATIO,

The bedded uranium deposits in the Westmorcland
area arc in coarse clastic rocks of Upper Protcrozoic age
and orc associatced - in o rcgional sense - with beddced iron
orc deposits. Thcy lic near thce margin of the dcpositional
basin. It would appcar tlicreforc thot other clagtic rocks
near the margins of this basin or other basins, warront
investigation. These should include:

(i) Constrnce Sandstonec, south of the lNicholzon River
in Quecnsland;

(ii) thc Upper Protcrozoic clastic scdiments in the
Roper River crec, Northern Territory;

(iii) the Uppcr Protcrozoic scdiments in the Jervois
Rangc arca; ond

(iv) thc Upper Protcpozoic scdimentz on the margins
of the Kimbcrlcy Basin,
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