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The Halls Creek Uranium Prospect is a Blind River 
type deposit consisting of radioactive quartz pebble 
conglomerate bands in less radioactive quartz greywacke. 
The rocks are cross bedded and contain heavy minerals such Ii 
as magnetite and rutile. They form part of a geosynclinal 
sequence of Lower Proterozoic sediments. ~, 

The radioactive sediments crop out on the north­
western shoulder of an overturned closSd anticline. The 
limbs of the structure dip at about 6o. Photo interpret­
ation indicates that they may extend around the structure 
for several miles beyond the prospect area. 

Surface radioactivity is low but the rocks have 
been highly leaehed. The grade of surface samples of 
conglomerate was about 0.3 lb. U308 per ton. The rocks have 
been shown to contain gummi te and clay ul'anophane - believed 
to be leach pro ducts of pit chblende - enclosed in shells of 
orthite. The high degree of leachine: suggests that the 
grade may improve below the · weathered zone. 

The rs.dioactive sediments average about 50 feet 
in thickness and crop out over an aggre'gate length of about 
10jOOO feet in the prospect area . This is probably only a 
small part of their actual extent and there is s orne reason 
to doubt that the prospect area is the most suitable locality 
for preliminary testing. 

The grade of the unweathered rock connot be 
estimated at the present stage of the investigation j but 
this can be readily tested by diamond drilling. 

Available evidence points to.the possibility of 
very large tonnages of low-grade uraniferous material. The 
prospect is of major importance and should be vigorously 
explored. 

An inspection of the Halls Creek Uranium Prospect 
was carried out from 3/9/58 to 6/9/58 9 on behalf of the 
Australian Atomic Energy Commission g by B.P. Walpole and 
C.E. Prichard of the Bureau of Mineral Resources j accompanied 
by P. Grenning of United Uranium N.L. 

L<l2,a'tion a.llLAccess 

The prospect is in the East Kimberley Mineral 
Field, approximately 23 miles north-east of the new 
township of Halls Creek in the Ord-Victoria region 
of Western Australia. It is covered by A.P. 1603 H9 
held by United Uranium N. L. (See Plate 1). 

Access to the prosp ect is by means of the Halls 
Creek-Wyndham road to a point about 14 miles nor~h of 
Halls Creek and thence east for 16 miles across country 
suitable only for 4-wheel-drive vehicles. 

The prospect area is rugged and consists of 
numerous sharp watercourses and steep ridges. Figs. 19 
3 and 4 illustrate the topography. Vegetation is mainly 
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spinifex and snal)py gum: there is no local timber suitable 
for use in mj,n~s. The climate is monsoonaL The average 
rainfall is 20 inches per annum, and domestic, stock~ and 
town water supplies in the surrounding area are obtained 
from bores. There is one small rockhole at the prospect 
containing about 80,000 gallons of water. The water is 
not potable but would suffice for a limited drilling 
operation. Dam construction would be requlred for large 
water supplies. 

The Halls Creek Prospect was discovered late in 
1954 by Messrs. Gordon and Coussins, two prosp0ctors 
employed at that time by United Uranium N.L. on a grubstc.ke 
basis. It was inspected by company representatives early 
in 1955 but was rejected as being of no economic importance. 
In 1957, as a result of publicity given to the discovery 
of uranium in the Westmoreland conglomerate of north-west 
Queensland, and of the aV8.ilabili ty of a number of public­
ations on the Canadian Blind River deposits, the company 
decided to reinvestigate the Halls Creek Prospect. 
A.P. 1603 H (for uranium only) was granted by the West 
Australian Government in April 1958. The A.P. expires in 
April 1959. 

The prospect occurs within geosynclinal sediments 
of Lower Proterozoic age, which have been called by Traves 
(1955) the Halls Creek Metamorphics. These rocks conSist 
of two facies assemblages: a greywacke assemblage, in 
which the prospect is located, and an assemblage marked by 
carbonate rocks. The greywacke assemblage consists of 
greywacke, greywacke Siltstone, green calcareous greywacke, 
quartz gre~vacke, in places with· thin lenses and bands of 
pebble conglomerate, Siltstone, and minor lenses of thin 
bedded dolomite and siltstone. It crops out for about 18 
miles east of the prospect area and is overlain unconform­
ably to the east by Upper Proterozoic rocks. The carbonate 
assemblage crops out to the west of the prospect area. It 
includes Siltstone, thin bedded dblomite and Siltstone, 
carbonaceous Siltstone, numerous small lenses of coarse 
marble, and minor greywacke. In places these rocks have 
been contact metamorphosed to calc-silicate hornfels. 

Th0 relationship between the two as·semblages waS 
not investigated in detaiL However, the carbonate rocks 
do not appear to be repeated on the east limbs of any of 
the nmjor fold structures east of the prospect. They 
probably interfinger with and underlie the greywacke 
sequence. 

The sediments are intruded by the igneous rocks 
of the Lamboo Complex (Matheson and Guppy, 1949). In the 
area shown on Plate 1, this complex can be tentatively 
subdivided into basic and granitiC rocks. The baSic rocks 
were emplaced first and now contain numerous small tongues 
and apophyses of contaminated granite rich in baSic xenoliths. 
Contact metamorphism by either or both of these intrusions 
has resulted in the formation of calc-silicate hornfels 
in the carbonate rocks in some places; some of the carbonate 
rocks appear to have been altered to amphibolite. An 
epidote-rich rock probably altered calcareous grewyacke -
crops out in the prospect area. 
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The sediments have been tightly folded and very 
strongly faulted. The axia l trend of the major fold 
structures i s about 200 magnetic. Most of the faults 
strike north. Regional metamorphism is commonly low-grade. 

Q.£neral 

The fold and fault pattern of the area shown on 
Plate I was determined by photo interpretation: no great 
accuracy of detail is claimed for this work. However ,the 
major elements are reasonably clear, and show tha t the 
prospect is located on the north-western shoulder of a 
closed anticline. The fold is overturned to the east and 
strongly fault ed on the east limb and obliquely across the 
northern nose. The limbs of the structure dip at about 
600 to the west, the plunge north and south is . about 350 • 

The prospect consists of a formation composed 
of radioactive quartz greywacke with pebble conglomerate 
bands. It is overlain by greywacke and underlain by phyllite. 
The quartz greywacke .is medium to coarse; in hand specimen 
it consists of subangular grains of quartz and feldspar in 
a matrix of fine quartz sericite and feldspar. The rock 
has a mark ed heavy mineral content composed mainly of 
nIagneti te... The quartz greywa cke is cross-bedded in 
~ome places thin bands of heavy mineral pick out the 
cusp·-shaped current-bedding planes. (Fig. 6). In some 
places the heavy mineral bands are markedly radioactive. 
The conglomerate occurs as bands within the greywacke -
some clearly def"ined and some grading raggedly into greylilfacke 
(see Figs. 5 and 6). Where the conglomer8te grades into the 
quartz greywacke, the percentage of heavy mineral in the 
formation as a whole appears to be appreciably higher. 
Individual well-defined conglomerate bands do not exceed 
12 inches in width. 

The conglomerate contains rounded pebbles of 
quartz with min~r fragments of feldspar and schist. Some 
rounded pebbles of sugary quartz - possibly originally 
silicified dolomite - were also noted. The pebbles range 
from about ~ inch to 1 inch in diameter. The matrix is 
fine quartz, s eriCite, chlorite, and he2.vy mineraL Some 
boxwork after pyrite(?) was noted. 

The formation averages between 50 and 55 feet in 
thickness. In those out crops where the conglomerate bandS 
are well defined, the aggreg8. te thickness of the conglomerate 
is about 7 feet. 

Grenning (1958) quotes a description of the 
conglomerate by Whittle of the South Australian Mines 
Department as follows: 

"The conglomerates consist of rounded pebbles of 
quartz with occaSional fragments of highly fissile 
chloritic schist and felspar. All pebble components 
are highly stressed. Pebble size is very uniform 
wi thin individual bEwds but varies from ~ inch up to 
1 inch diameter, over the aggregate. The rock 
matrix consist of fine qua rtz and subordinate 
sericite and chlorite • . Metallic minera ls occur 
exclusively within the rocle matrix. Euhedral crystals 
of magnetite constitute the bulk of the heavy mineral 
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wi th subordinate amounts of hemE'. t i te, rutile, zircon, 
orthite and leached pseudomorphs of pitchblende. The 
pitchblende pseudomorphs 6.re of nn oV8. t e form usually 
about 0.2 mm. in length. They 2re closely asso ci&ted 
with orthite gr a. ins within the mat.rix 2nd in gener 8. 1 
have an extcrnnl c0 2ting of orthite some 10-20 microns 
thick concentr ic with the internal layers of secondF~ry 
uranium minera l. No primar y miner21 exists? and only 
portion of the secondary ur8. niferous mineral re~ins. 
The ovoids are, in fact, shells of orthite enclosing 
ul tra fine grained yellow mEl.sses consisting of clay 
uranophane and gummi te. From thi s structur,e, it is 
deduced that pitchblende once occupied the centres of 
the ovoidS, probably as inclusions of orthite gr2nules. 
Weathering and leaching has reduced the uranium values 
in these rocks to the order of 001-.02% U308. Ii 

The outcrops of the formation are strongly leached. 
Radioactivity is fairly uniform but is low, r8.nging from 
5 to 7 counts per second~( for the conglomerate and from 2 
to 3 counts per second for the quartz graywa cke. The 
conglomerate and the quartz greywacke both contain a number 
of local hot spots, but these are not considered to be 
important. 

The weathered character of the outcrops nnd the 
lack of good exposures of the full width of tho formation 
does not allow systematic surface sampling.. In the writers' 
opinion, surface sampling of this deposit serves ~o real 
practical value; the results of sampling of a particulo.r 
type of deposit such as this can be quite misleading (as 
waS certainly the case at Blind River) if they are not 
interpreted in the light of the strong leaching which has 
obviously taken place. 

Grenning (1958) collected random surface samples 
from the conglomerf;l te 2.t the three anomalies shown on 
Plate 20 The average assay quoted by Grenning for those 
s amples waS low - about 0.3 lb. eU308 per ton. No samples 
for assay were collected during the present inspection but 
the average reaqing of about 5 to 7 counts per second 
agrees fairly well with the radiometric assay of the random 
samples (based on a rough calibration used by most field , 
geologists and prospectors of 13-15 counts per second = 

. 1 lb. eU308 per ton). 

The importcmt fe 8. tures of the deposit other than 
its size, are the fairly uniform level of r 8dio8.ctivity 
in the conglomerate bands, the lower radioactivity of the 
quartz graywacke, a nd the strongly leached appe E'. rance of 
the surface outcrops. These indicate that no assessment 
of primary grade can be made from the surf8ce rocks. 

Three main outcrops of the formation occur , at the 
prospect. They are referred to here as the Northern Anomaly, 
CentrE'.l Anomaly, and Southern Anomaly (see Plate 2). 

, , 
~ ... ___ ~ . ...... u.. --...-.~~.,~_-.".-=o. • . ~ ..... ___ ~ .. ... _:... (" ..... _~ ... -=-~ '_'~ __ ~_'_~_' _ _ ""'''''-'''' ........ . _____ ...,.".--...-:::a . ..-.. __ 

>:.: All radiometriC readings quoted were taken with a 

Philips Monitor Geiger Counter. 
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Nort~ Anomaly 

At the Northern Anomaly, the formation has becn 
folded into a small overturned dome, strongly faulted on 
the eastern limb. The limbs of the structure dip at 
angles ranging between 60 0 and 700 (Plate 2). The fold 
structure may be due to drag on a major fault which cuts 
obliquely across the nose of the major anticline shown on 
Plate I. The crest of the dome has been eroded by the 
east-flowing Saunders Creek, leaving the formation outcropping 
2S a rim around the hills immediQtely north and south of 
the Creek (Figo 1). 

The conglomerate bands ~re welldefined on the 
Yvestern limb of the structure, where their D.ggregatc 
thickness is about 7 feet. The form.:~tion seems to rove 
undergone a facies change on the eastern limb of the dome 
south of the creek, and very little conglomerate is present 
in that locality. The radioactivity is also appreciably 
lower. 

Grenning quotes a total strike length of 3,000 
feet and an average thickness of 45 feet for the outcrop 
of the form2.tion ;::~t the Northern Anomaly. If that part of 
the eastern limb severely affected by faulting and by facies 
change is excluded, the strikc length of the undisturbed 
and more highly radioactive section should be reduced by 
obout 1/3rd. 

The formation crops out on the creek bank a few 
hundred yards downstre2m from the domal structure and on 
the e:; stern Side of a major north-trending fnult. This 
outcrop is probably part of the faulted eastern limb of 
the closed overturned anticline indicated on Plate I. 

Grenning notes th8t the ~orm2tion has been 
intruded by tla green baSic igneous rock ll 2t the Northcrn 
Anomaly. The rock type seen during the inspection was an 
epidote-rich fine calcareous greywacke which crops out el.lst 
of the nnomnly • 

. Q.~ntral Morrull:t 

The outcrop of the formation nt the Central Anomaly 
is on the eastern slope of a sharp ridge and is mostly 
covered by scree and rubble. The dip is west at 550

• 
The formation cnn be traced for only about 600 feet; the 
width could not be determined. Photo interpret2tion suggests 
that the outcrop is a small wedge separated from the 
northern and southern anomalies by two north trending 
faults. On the ground, a strong zone of shearing is marked 
by fissile slates between the Central c:tnd Southern Anomnlies, 
but the structure to the north is not clear • 

.§.9U~h~nJll~m~ 

The forrrBtion has an exposed strike length of 
about 6,000 feet at the Southern Anomaly. The rocks 
differ from those of the Northern Anomaly in that the 
conglomerate pebbles are in places more dispersed and are 
not confined only to well-defined bands in the quartz 
greywacke; both rocks appear to have an appreciably 
higher heavy mineral content. The formation crops out 
as a sharp ridge (Fig. 3) which strikes at about 20 0 

macnetic. The beds dip between 550 and 700 west and 
range from 50 to about 80,feet in thickness. The ridge 
rises to about 400-500 feet above the plain level. 
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POSSIBILITY OF OTHER OCCURRENCES ._ ........................ ~::IIr...!I:O.~~~=-- .. ~ . ..-~.V'~ • . ~ ~ __ .. ~_~._~._ 

The photo-geological map (Plate 1) shows th8t 
the radioactive formation may extend for a considerable 
distance beyond the prospect area. This fe,-1ture was 
apparently not recognized by United Uranium when the 
company's A.P. was pegged, and, in fact? if the photo 
interpretation is correct, it would appear that the A.Po 
covers probably the most inaccessible and most disturbed 
section of the formation. 

'rhe possible extensions shown on Plate 1 are 
tent2tive only. The existence of a Simple cross fault as 
shovm at the southern end of the southern anomaly is 
doubtful, but the interpretation of the major structure as 
a closed overturned anticline is believed to be correct. 

The Southern Anomaly is pin-pointed by nnomaly 
~-3(b), Sheet 2 of the Wyndham-Halls Creek region DC3 anomaly 
map issued by the Bureau of Minere,l Resources in 1955. It 
is significant that anomalies 44 and 43(a) both lie directly 
on the predicted extensions of the rad.ioElctive formation. 
Other anomalies detected during a recent reconnaissance of 
the area by the Bure2u VH-MIN group also lie on these possible 
extensions. 

The photo-interpretation covers only part of the 
Halls Creek one mile area and it is reasonable to expect 
that the radioactive rocks or similar formations may occur 
in the Elreas north and east of the Halls Creek sheet. 

The Halls Creek prospect is or very similar type 
to the Blind River depOSits of Canada. The main point of 
difference is that the radioactive formation at Halls Creele 
is within a geosynclinal sequence and is not a basal unit 
as at Blind River. Further, the conglomerate bands are not 
as thick individually or in aggregate. 

At Blind River the uranium content of the prim2ry 
ore averages between 2.0 [~nd 2.5 lb. eU308 per ton. The 
surface rocks are reported as having been strongly leached. 
The uranium content of the outcrops was negligible. 

Evidence of leaching of the surface rocks at 
Halls Creek such as the presenle of pyrite boxwork and minor 
gummite and uranophane as leach products of primary uranium 
minerals strongly suggests that the grade of surface rock 
indicated by surface grab sampling (0.3 lb. eU308 per ton) 
could be quite misleading as to the grade of any primary 
ore. 

The quartz greywacke at the Halls Creek prospect 
would need to be mineable, as the conglomerate bands are 
individually too narrow and are too dispersed to be mined 
selectively. 

The writers were informed that United Uranium N.L. 
have laid out a drilling prograrrnne of three holes, which 
is to be carried out early in 1959. - If the photo interpret­
ation -of the region is correct in the major features presented, 
there is no certainty that the known prospect area offers 
the best target fur preliminary testing. Most of the _ 
possible extensions of the radioactive formation lie outside 
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the Authority to Prospect held by Uni ted Uranium. These 
extensions should be investigated. 

The geology of the Halls Creek and Springvalc 
I-mile sheets and part of the Antrim I-mil e sheet should 
be mapped at photo scale. 

The ar ea covered by the VH-BUR airborne 
reconnaissance of the Kimberley region £n 1954 should be 
reflown by light aircraft. TheDC3 reconna issance was 
certaintly successful in pin-pointing the Halls Creek 
Prospect: but the DC3 anomalies could best be inspected 
concurrently with the proposed light aircraft survey. 
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Looking south across Saunders Cr eek from northern 
nose of dome at Northern Anomaly. Showing s outhern 
flank of dome e Centr a l a noma l y is situated on the 
east slope of the sharp peak in the l eft - middle 
b a ckgrounde 

Exposure of radioactive formation in creek bed 9 

Southern Anomaly( looking south). The top of the 
forma tion is on the extreme top ri ght of photo; 
the base of th e forma tion in the extr eme bottom 
left . The roclm dip at 70 0 to the west. 
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Fig. 3. outcrop of radioactive formation 9 Southern AnomalY9 
looking south. The outcrop forms the prominent 
spur in the centre of the photograph. 

Fig. 4. Photograph looking south from the high point shown 
on Fig. 3, showing continuation of radioactive 
forma tion to south. The sharp hills in the left 
background a re on the eRst limb of the overturned 
anticline (Plate 1) and may r epresent the 
continua tion of the formation a round the structure . 



Fig. 5 

(Note: 
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Well def ined conglomerate band in qU2~rtz greywElcke. 
Northern Anomaly. 

Poorly defined conglomerate b ands grading into 
quartz greyvvacke ~ Southern Anomaly. Note a lso 
increased heavy mineral content of rock as 
compared to Fig. 5. 

Compare Fig. 5 and Fig. 6 above with Fig. 1 and 
Fig. 2 p.1079 Holmes 1958). 
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Festoon current bedding picked out by 
heavy mineral layers in quar tz greywacke 9 

Southern Anomaly. 
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PHOTO-GEOLOGICAL SKETCH MAP 

PART OF HALLS CREEK ONE MILE AREA 

WESTERN AUSTRALIA 

Showing major structural elements and possible extensions 
of radioactive horizon, Halls Creek Uranium Prospect. 
(Note: All detail shown on this map is from photo interpretstion only) 

Scale: I inch = 1 mile (approx.) 
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