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URANIUM OCCURRENCES IN CALCRETE AND 
ASSOCIATED SEDIMENTS IN WESTERN AUSTRALIA 

INTRODUCTION 

This report is a compilation of data pertaining to the occurrence and 
distribution of uranium mineralization in calcretes and associated sediments 
in Western. Australia, derived largely from unpublished sources. Exploration 
for uranium in this environment commenced in 1969-70, with considerable activity 
taking place in 1972-73 following Western Mining Corporation's announcement of 
the discovery of their deposit at Yeelirrie. After a lull in exploration 
during 1974-75, there was renewed activity in 1976 but it soon became apparent 
that few, if any, new occurrences were being located during this second phase 
of activity. The prime exploration method throughout has been radiometric 
surveying and clearly all those occurrences with any significant surface 
radiometric expression had been found. Obviously, therefore, a new 
exploration philosophy would have to be developed, based upon knowledge of 
the distribution and characteristics of the known occurrences. This prompted 
us to attempt to compile the known information about all the occurrences into 
a single document to provide background material for such a development. 

This report, therefore, contains brief descriptions of many of the 
'calcrete uranium" occurrences, including some of the most minor. Obviously, 
it has not been possible to document every occurrence, although we hope that 
we have covered the more significant ones: indeed, it is apparent that 
virtually all calcretes in the region are liable to contain traces of uranium 
mineralization, visible as coatings of carnotite, and it would be impossible 
to record them all. 

The locations of the uranium occurrences are shown on a map which 
features the distribution of calcrete. This map has been compiled from a 
variety of published and unpublished sources and upon our own observations. 
The individual occurrences are numbered, the numbers referring to the 
descriptions given in Appendix I. The descriptions themselves are based 
largely upon information derived from company reports, again supplemented by 
our own observations. Frequently, the same locality has been investigated 
by more than one company, or several companies have investigated different 
areas of a single occurrence; in such cases, the results have been amalgamated 
into a single description. Since the observations reported have been made by 
a considerable number of geologists, and are often qualitative in nature, there 
have bef>n obvious problems of terminology and comparability of information. 
Although, as far as possible, such inconsistencies have been eliminated, this 
proviso should be borne in mind when consulting the descriptions. 

The remainder of the report consists of descriptions of pertinent 
features of the terrain in which the uranium occurrences are found and our 
--assessment of those characteristics of the occurrences which indicate their 
mode of origin and which might be of significance in subsequent exploration. 

Incr-'asing interest is being expressed in the possibility of uranium 
bi-inci present in a reduced form in the drainage systems, especially in the 
[l.iya lakes. Det.iilea consideration of such accumulations is beyond the 
rcope of this report. 
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DKSCRIPTION OF THE MAPPED AREA 

Lc.'ation 

Most of the uranium occurrences lie within the area bounded by 
Longitude 115°30' and 124°00'E and latitudes 24°30' and 30°00'S. The 
location of this area is shown on Figure 1 and the basement geology, super-
vie ial geology (including the calcretes) and the uranium occurrences are 
!' 1 ictod on the l'.ap accompanying this report. 

Regional Geology 

The basement of the area covered by this report is predominantly formed 
by the central part of the Precambrian Western Shield, with minor areas of the 
Phanerozoic of the Officer Basin in the east and of the Carnarvon and Perth 
Bar. ins in the west. The Shield is here represented by the Archaean granitic-
greenstone terrain of the northern Yilgarn Block, the Proterozoic granite-gneiss 
terrain of the Gascoyne Province, which includes some Archaean remnants, and 
Proterozoic sediments of the Nabberu and Bangemall Basins. For detailed 
geological descriptions of the area, leference should be made to the Bibliography 
in Appendix II and the following sources: 

Yilgarn Block (Archaean): Williams (1975), de la Hunty (1975), Gee (1975), 
Gemuts 4 Theron (1975), Hallberg (1976), Williams (1976). 

Gascoyne Province (Proterozoic and Archaean): Daniels (1975), de Laeter (1976), 
Horwitz s Smith (in press). 

Protcrozoic: Barnett (1975), Horwitz (1975), Walter et al (1976), Allchurch S 
Bunting (1976), Hall & Goode (in prep.). 

Phanerozoic: Playford et al (1975). 

Quaternary: Jutson (1950), Mabbutt et al (1963), Sofoulis (1963), Daniels (1969), 
Sanders (1969), Sanders S Harley (1971), Bunting et al (1974), Bettenay & 
Churchward (1974), Churchward (1977). 

Known uranium mineralization in the basement is mainly restricted to minor 
quantities of radioactive minerals in pegmatites and pyritic veins. 

f_l_imate and Physiography 

The present climate of the area is semi-arid, with hot summers and mild 
winters. Rainfall is irregular, occurring mainly in the summer months, with 
annual mean of less than 250mm. 

On the ïilgarn Block, th2 landscape is undulating and of low relief, 
with elevations rarely exceeding 650m. Most of the terrain is between 150 
and 500m, forming the Great Plateau of Western Australia (Jutson, 1950). 
The relief is more marked in the northwest of the area, where the rivers 
have been rejuvenated and particularly where Proterozoic sediments occur. 

The drainage of much of the area is based on the chains of salt lakes, 
which appear to represent ancient river systems radiating from the broad 
iontinental divide (Figure 1). The systems drain towards the Nullarbor 
Plain iti the cast and to the Indian and Southern Oceans in the west. The 
'ir i ina<t. ., .ire frequently d i r-^ont j nuous and flow is intermittent, with laker; 
' >-i:r| •-• iinr :.. l-'e'p:viia t ••'], rormeef ed , drainage'; iy:<-\\r in the w :;( . 



Figure 1 
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Weathering History 

Most of the area has probabl/ been subjected to terrestrial conditions 
since at lea^t the early Mesozoic and the present salt lake chains may be 
disconnected remnants of a drainage system existing from this time. (Beard, 
1973; Johnstone et al, 1973). There has beer, a complex history of weathering 
during this period, with two main phases of particular importance -

1. Periods of lateritization, probably under warm, humid conditions, 
during the Oligocène and Miocene, causing the formation of deep 
weathering profiles (Johnstone et al, 1973). 

2. Subsequent periods of aridity and semi-aridity continuing to the present. 

During the arid phases, the previously formed deep weathering mantle has 
been gradually eroded. The erosion, mostly by scarp retreat, appears to have 
been the result of instability caused by changing climate, vegetation and 
hydrology rather than by dissection by drainage. The drainage under arid 
conditions has teoded to be discontinuous and incompetent, hence erosion 
products have not bîen removed but have tended to be retained in the landscape, 
accumulating, often to considerable thicknesses, in the valleys. The result 
cas been a continuation of peneplanation, forming a terrain of low relief. 

The rivers have only flowed intermittently and salt lakes - playas -
have formed sumps in which the fine, suspended load sediments and evaporites 
have been deposited. In addition, calcretes have formed in the major valleys 
and these, with associated sediments, have become important aquifers and hosts 
to uranium mineralization. 

Cal crêtes 

The distribution of calcrete has been of considerable importance in 
directing the search for uranium in the drainage systems, although it is not 
always the host to the uranium enrichments. Maps depicting calcrete 
distribution have been published by Sofoulis (1963) and Sanders and Harley 
(Ï971), but these do not cover the whole of the prospective area. The map 
acc-ompanying this report shows the distribution of calcrete throughout the 
area of importance, the only omission being that portion of the Gascoyne 
Province occurring on the Winning Pool 1:250,000 map sheet. The data for 
the map have been compiled from numerous published and unpublished sources, and 
our own observations. The sources are listed in the Bibliography to 
Appendix II. 

The term cal'Tete here is used to describe "those limestone deposits 
associated with valley-fill sediments that occur in both broad fossil valleys 
and existing trunk drainage systems" (Eofoulis, 1963). They are quite 
distinct frorr, the k.tnkars, the carbonate accumulations in soils which may 
occur in rr.a'iy landform situations further south. Many calcretes are probably 
formed as chemical precipitates of calcium and magnesium carbonates from 
carbonate containing groundwaters. In some cases, replacement of alluvial 
sediments may have occurred (Sanders and Harley, 1971) and remnants of such 
sr-.iimnntr. are visible in excavations, for example at Yeelirrie. Many 
calcretes in the northeast Yilgarn appear still to be forming1 but most of those 
in the western Yiigarn and in the Gascoyne and Ashburton are fossil and being 
dissected. The calcretos themselves are described more fully in a later 
section. 
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régional Zoning 

"alerct^s are found over much of the Precambrian Western Shield and 

the adj icent sedimentary basins. However, their development ceases in the 

south and southwest, the limit being a zonal boundary defined by a number of 

interrelated environmental characteristics. This boundary is herein defined 

• i'\ 'Th>- Menzies Line' and its approximate position marked on Figure 1 . The 

boundary, which is gradational, has been informally recognized by numerous 

workers for many years. It is essentially that shown by Bettenay et. .7Ï , 
(1 <~i~>) defining Landform zones 3 and 4 of southwestern Australia. 

• >::ii:k of the "eyizicx Line, soils are predominantly neutral to alkaline, 
orange to red, non-calcareous earths and earthy sands, with associated and 

often abundant saline and calcareous loams with kankar development. Ground

waters tend to be saline, and neutral to acid. Average annual rainfall 

generally exceeds 225mm, falling mainly in winter; annual evaporation is less 

than 2r)00mm and annual mean temperature below 19°C. Vegetation immediately 

south of the line is that of the Coolgardie Botanical District (Aplin, 1975) 

of open forests of salmon and gimlet gums (Eucalyptus salntonophloia and E. 
... ;'u:r :'.•; rind shrublands of mulga (kaacla spp) , GrevilAca spp, mallee eucalypts 

,i;i,! '.7.;.t ;/•:!>:.7 s p p . 

'l-jvth. -\*' the Menzies F.ir.p,, soils are predominantly neutral to acid, red, 

non-calcareous earths, sands and lithosols, with extensive development of hard-

pin. Calcretes are common in drainages. Groundwaters are less saline than 

to the south, especially in calcretes and are neutral to alkaline. Annual 

rainfall is generally less than 225mm, falling mainly in the summer, with annual 

evaporation exceeding 2500mm and annual mean temperatures exceeding 19°C. The 

vegetation is that of the Austin Botanical District, consisting of shrublands 

dominated by mulga, with eucalypts, such as the river red gum (E. oaraaldulensis) 
common only along watercourses and some calcretes. 

It is interesting to note that the Menzies Line appears to cross major 
lakes such as I,. Barlee and L. Moore. In L. Moore, the pH of waters north of 
the line generally exceed 7.0 but to the south can be below 4.0. 

.• j.l ' 'iv. in g the extensive development of calcrete, uplift has rejuvenated 

the riv . systems flowing to the west and south. As a result, valley fill 

sedi- .ts, including calcretes, are being eroded and, although the surface 

flo\. is intermittent, the drainage is essentially continuous. The upstream 

limit of rejuvenation is marked by the Meckering Line (Mulcahy, 1967). The 

term is used here to include the northward extension of the feature defined by 

Mulcahy which marks the western boundary of Jutson's (1950) Salinaland. The 

position of the Meckering Line is shown on Figure 1 and the Map and it can be 

defined as the boundary between rivers eroding to the base level of the ocean 

and those eroding to the base level of the playa lakes. The northward 

continuation of the Pilbara is shown by Horwitz and Hudson (1977). Downstream 

(west) from the Meckering Line, the calcretes are being destroyed and generally 

form terraces above the present river level; the height of the terracing 

irK-reasc" markedly downstream - in the Gascoyne it is about 2m at Three Rivers 

and ove- 30m near yinnietharra. Upstream from the Meckoring Line, the 

•a!'ret>s are intact and possibly still forming. 

Langford (1974) termed the southern boundary of calcrete distribution the 

'Sofoulis Line' following a reference to the paper by Sofoulis (1963) by one 

of us (RCH) in a lecture to the Geological Society of Australia in Perth, 

A; r ! ' , !ri7.>. However, a geographic t'.rpi n: preferred and 'Menzies Line' has 

i • • .• ommon u.'.-j ;> by We.-hern Austra i ; an work' r>; for several year:;. 
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The Henzies and Meckering Lines thus subdivide the mapped area into 
three zones -

1. South of Menzies Line, no calcrete developed. 

2. North of Menzies Line, east of Meckering Line, calcretes developed 
in drainages. 

3. North of Menzies Line, west of Meckering Line, calcretes developed in 
drainages, but most now being dissected. 

The zone boundaries are important in defining the nature and distribution 
of the uranium occurrences in calcretes and associated sediments. 

DISTRIBUTION OF URANIUM OCCURRENCES 

The occurrences are clustered into two areas : 

i. a large area in the northeastern Yilgarn Block (bounded by Meekatharra, 
Wiluna, Leonora, Menzies and Yalgoo). 

ii. a smaller area in the Gascoyne Province. 

There are relatively few occurrences elsewhere and they are rare outside 
the mapped area. Those at Pongo Pool (No. 62) and Landor are examples of 
several minor ones over granitic Proterozoic rocks to the northwest of the 
mapped area. Traces of carnotite are also known from calcretes from the 
Pilbara. An occurrence at L. Dundas, well to the southeast of the mapped 
area, is significant in that it is the most southerly record of carnotite in 
Western Australia known to the authors and also was probably one of the first 
discovered (de la Hunty 1956; Noldart 1958)/ recognized as uranium-vanadium 
ochre. Electron microprobe and X-ray diffraction data confirm carnotite 
mineralization occurring as thin films on voids, etc. in weathered granite and 
overlying carbonates. 

The distribution of the occurrences seems to be controlled by the 
following factors -

1. Uranium enrichment is in the form of oxidized uranium minerals, almost 
invariably carnotite, and suitable environments for the concentration 
of uranium in this form appear only to exist north of latitude 30°S. 
This is south of the Menzies Line, hence no calcrete is developed, and 
the southern occurrences are in playas. The Lake Dundas Locality is 
t-he only exception. Similarly there is a western limit of about 
115°30'E. 

?. All bat one of the occurrences are restricted to areas of granitic 
bedrock, hence the limits to the north, west and east imposed by the 
presence of sedimentary rocks of Proterozoic to Mesozoic ages. The 
only exception is the L. Teaguo locality (43). 

3. In the west and northwest, active erosion by major rivers, such as the 
Greenough, Murchison, Wooramel and Gascoyne, and their tributaries, has 
tended to destroy the calcretes and other sedimentary hosts to uranium 
nincr,i l.ization. West of the upstream limit of erosion, the Meck^ring 
Line, ar.v pre-existing uranium accumulations might have been destroyed 
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either mechanically, by erosion, or chemically, by leaching, following 
a change in the hydrogeochemical regime. The occurrences in the 
Gascoyne might be remnants of once much larger accumulations or, 
alternatively, be in much closer proximity to source rocks than is the 
jase elsewhere. 

BASEMENT GEOLOGY 

With only one exception, the calcrete uranium occurrences are restricted 
to areas where granitoids are the predominant rocks in the catchment. The 
exception is the occurrence at L. Teague (43) where only sediments of 
Proterozoic age are known. This distribution suggests a close genetic link 
between the granitic terrain and the uranium occurrences. 

The fresh granitoids usually contain 5-10 ppm U with a normal range of 
2-80 ppm (figures based on numerous determinations reported by exploration 
companies). These rocks, therefore, are an adequate source for the uranium, 
which is leached during weathering (perhaps from depths as great as 300m 
(Oversby, 1975, ppllll-1115)), concentrated in the drainage channels and 
precipitated, usually as carnotite, on calcrete and associated sediments. 
There is no evidence that the abundance of uranium in the source rocks has 
any influence over the distribution of calcrete uranium occurrences in the 
Yilgjrn. However, Davy (1976) reports that for the Leonora-Laverton-Rason 
area, the uranium contents of granitic rocks is 1-4 ppm, rather lower than 
that reported farther west, and this might explain the relative absence of 
occurrences east of Leonora. Exceptions are the granites in the Bailey 
Range - Mt. Venn area, which have higher maximum contents and may be source 
rocks for the Point Moore (60) and Thatcher Soak (61) localities. The critical 
factors are not absolute abundances above, perhaps, a minimum figure of about 
4 ppm U, bat whether the uranium is accessible for chemical weathering i.e. 
whether it is held in resistant minerals such as zircon or in 'weatherable' 
minerals such as biotite or in grain boundary sites. Assuming that a proportion 
of the uranium is accessible, then variations in absolute abundance become 
insignificant in comparison with the factors in the weathering environments 
which control the leaching, mobilization and precipitation of uranium, vanadium 
ind potassium. 

Possible sources of the vanadium in the carnotite mineralization are 
either lateritic ironstones, which commonly contain up to 1000 ppm V, or 
magnetite and other mafic minerals in basic gneisses and in basic and ultra-
basic rocks of the greenstone belts. The formation of the ironstones is 
presumed to have occurred during the humid period of lateritization predating 
the continuing arid phase during which the carnotite has been precipitated. 
The vanadium, however, is held in iron oxides, particularly haematite and 
maghemite, which are not susceptible to leaching by the groundwater in this 
region (Mann and Deutscher in prep.). Greenstone belts, and/or intrusive 
basic complexes, are present in all catchments containing calcrete uranium 
occurrences, although the proximity of these potential vanadium sources to 
the mineralization varies. At Yeelirrie, for example, the greenstones of 
the Montague Range form the divide 30km west of the main ore zone. However, 
magnetic evidence (BMR 1272) suggests that greenstones from the Joyners Find 
belt may continue southward, perhaps partially assimilated by the granitic 
rocks, and underlie the Yeelirrie drainage just north of the mineralized zone. 
N<< greenstones were encountered during drilling - but this was widely spaced 
and usually not to bedrock. However, banded iron formation float has been 
found in the general area (E. Cameron, pers. comm., 1977). 
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In the Ga:>coyno region, Proterozoic qneisses and migmatites are the 
probable source of both uranium and vanadium. Biotite-rich augen gneisses are 
-•ommonly associated with the carnotite occurrences, and geologists from Samedan 
(Australia) Ltd. have evidence to suggest that in the Yinnietharra area peg
matites associated with a particular gneiss unit (informally named the Woolshed 
Gneiss) are involved. In addition, uranium and rare earth bearing pyritic 
veins are present. 

Allchurch and Bunting (1976) postulated that a now eroded cover of Lower 
Proterozoic sediments may be the immediate source of uranium in calcretes in 
the northern Yilgarn, although allowing the granitoids to be the ultimate source. 
This suggestion is based on the presence of carnotite mineralization in a con
glomerate, a presumed Proterozoic outlier, on the L. Mason-Depot Springs 
drainage. Appreciable areas of Proterozoic sediments occur in the catchments 
of some of the occurrences in the Gascoyne and at L. Teague (43) , Three Rivers 
(27) and Uramurdah (44), and smaller areas are tenuously associated with several 
others, including Yeelirrie (31). However, there are numerous other occurrences, 
admittedly not as significant as Yeelirrie or Uraraurdah, where no Proterozoic 
sediments occur and only one, L. Teague, where they predominate. If accumulation 
in the basal units of the Proterozoic was generally a precursor to uranium 
mineralization in calcretes, then many occurrences might be expected within the 
area of Proterozoic sediments, especially close to the unconformity. This is 
not the case, nor is there much evidence for uranium enrichment in these units. 

The L. Teague occurrence is interesting, however, since it must be presumed 
that here at least there is a sedimentary precursor acting as a uranium source. 
The area may, therefore, have some potential for sandstone uranium mineralization, 
although it is quite possible that the uranium content is no greater than in the 
granites, with the same leaching and concentration mechanism being responsible 
for tho ultimate uranium accumulation in calcrete. A minor enrichment of this 
type is described from elsehwere in the Nabberu Basin, at Malmac dome (Stanley, 
542E 333N), where up to 55 ppm U occur in basal sediments of the L. Proterozoic 
(Horwitz and Mann, 1976). Approximately 25 ppm U is distributed in the ground-
mass but the remainder is predominantly in detrital zircons containing 600-700 
ppm U (J.F. Lovering, pers. comm., 1976). 

CLASSIFICATION, GEOMORPHOLOGY AND REGOLITHS 

Classification 

The uranium occurrences can be classified according to their geomorpho-
logical situation. There appear to be three main types, each subdivisible 
into two groups, as follows -

Tyt.- I TRUNK VALLEY CALCRETES a. Channel 
b. Platforms and chemical deltas. 

Type TI PLAYA LAKES a. Surface enrichment 
b. Subsurface enrichment. 

Type lit DISSECTED CALCRETES a. Upper terrace 
b. Lower terrace. 

The individual occurrences are classified according to this scheme on 
Tab!e I. The classification is, to some extent, artificial in the sense that 
zorvji". of uranium enrichment can be continuous, particularly between Types I and 
11 and their subdivisions. There is, nevertheless, a geochemical-genetic 
distinction between them and this i3 discussed later. The main characteristics 
of these (jr.vironments and the associated regoliths are discussed below. 
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TABLE I 

Type I TR'JNK VALLEY CALCRETE 
Occurrence numbers 

(a) Channel 7, 14, 16, 17, 18, 20, 22, 28, 31, 32, 33, 36, 37, 

38, 39, 40, 43, 44, 46, 47, 49, 50, 52, 54, 55, 58, 
60, 62. 

(b) Platform delta (19), 21, 29, (34), (44), (46), (59). 

Type II PLAYA 

(a) Surface enrichment 19, (21), 23, 24, 25, 26, (29), 30, (32), 34, 35, 
41, 42, (48), 51, J3, 56, 57, 59. 

(b) Subsu r f ace 3 0 , ( 3 5 ) , 4 8 , ( 5 f ) . 
enrichment 

TYPE III DISSECTED CALCRETE 

(a) Upper terrace 1, 8, (9), (10), (11), 27, 62. 

(b) Lower terrace 2, 3, 4, 5, 6, 9, 10, 11, 12, 13, 15. 

TABLE: CLASSIFICATION OF URANIUM OCCURRENCES. Numbers refer to occurrences 
listed on Table III (Appendix I). 

Type I : Trunk Valley Calcretes 

Geomorphology. These occur in trunk valleys of major drainages north 
of latitude 29°30'S and east of the Meckering Line (calcretes west of the 
Meckering Line are very similar in nature, but are being dissected; they have 
a different hydrogeochemical regime and are considered later in Type III) . 
These calcretes - forming the Cunyu and Mileura land systems of Mabbutt et al 
(1963) - occur as elongate sheets occupying central tracts in trunk valleys 
and form important aquifers. They vary in width from a few hundred metres to 
l-5km or more and over 100km in length; thickness is usually 5-10m but often 
exceed 30m along the axis. They frequently lead to playa lakes where they 
broaden out to deltaic platforms; longitudinal gradients are generally less 
than 1:1000. 

The calcretes freguently form positive relief features in the valleys, 
being raised and mounded to 3m or more above the flanking alluvial plains. 
This is probably due to the precipitation of calcium carbonate at the water-
table - as a "groundwater evaporite" - with voids often infilled by sepiolite 
and other magnesian clays. The relief may be emphasised by erosion by 
creeks and washes flanking the calcrete body. However, particularly in upper 
sections of the valleys, the calcretes may be covered by hardpan, alluvium, 
clay pan sediments, aeolian sands, etc. Discontinuous beds of hardpan and 
alluvium also occur within the calcrete, appearing to have been engulfed by the 
precipitating carbonate. Calcrete precipitation is probably sti)l active and 
must have continued for an extensive time: the older parts of these profiles 
probably equate with the perched, terraced, calcretes west of the Meckering 
r,in", discussed later. 

The calcretes frequently exhibit karst features with evidence for 
slumpine; and caving duo to solution of carbonate. Elsewhere the calcrete 



can be mounded, suggesting upwelling of waters and active carbonate precipitation. 
A mound structure exposed at Yeelirrie is diapiric in form and fault bounded. 
Slickensided carnotite and carnotite on slickensides indicate a complex inter
mingling of periods of movement and uranium mineralization. The structure 
may be due- either to upward movement of the diapir or caving and collapse of 
the surrounding material. 

A factor possibly contributing to the location and development of the 
thickest and most extensive calcretes and, perhaps, independently, to uranium 
mineralization, is the occurrence of subsurface barriers restricting drainage 
flow and causing ponding of groundwaters. The effect of such a bar is 
probably twofold; firstly, to permit concentration of dissolved species by 
evaporation resulting in precipitation (of, for example, calcium carbonate) 
and secondly, to cause upwelling of water into a more oxidizing environment 
and in turn possibly to cause the precipitation of any dissolved uranium and 
vanadium as carnotite. Mounding is often taken as evidence of upwelling and 
hence the presence of a bar or other disturbance at depth is inferred. 
Certainly, mounds often give quite pronounced surface radiometric responses, 
but this is often due to better exposure and not necessarily to higher uranium 
enrichment. There appears to be a bar down drainage from the main minerali
zation at Yeelirrie and others are known or postulated for several of the 
uranium occurrences. There is a good example at Windimurra (40) where a 
calcrete broadens and becomes uranium enriched behind a narrow constriction, 
but down from it the calcrete is narrower and not enriched. 

There is insufficient mineralogical, chemical or structural data to 
determine whether calcrete bodies are subdivisible into distinctly separate 
units along their length. Many, however, tend to broaden out into platform-
like chemical deltas at the entry to playa lakes and this has been used 
herein for a somewhat arbitrary subdivision of the uranium occurrences. In 
the chemical deltas at Uramurdah (44) and Hinkler Well (46), there is evidence 
to suggest a faciès change, with the development of aragonite and sepiolite 
in the calcrete. These minerals are not restricted to this situation and 
may not be diagnostic. 

Regolith. Drilling and pitting in channel calcretes have shown that 
there is a general similarity in the regoliths in the sites of the uranium 
occurrences, though often a considerable variation in detail. The main unit 
IF. the calcrete, frequently overlain by a variety of surficial deposits and 
underlain by a clay-quartz unit. The latter may represent either alluvium 
or a lateritic profile usually over granitic rocks but occasionally over 
other lithologies, including ultramafics. 

Similar profiles seem to be present in deltaic platforms, although 
the amount, of surficial cover is often very much less. It is possible that 
the calcretefi are more dolomitic and, near the lakes, that sepiolite and 
aragonite are more abundant (Butt, Darragh and Mann, in prep.). 

In general, the uranium enrichments are not specifically associated 
wi<:h the calcretes but transgress into all the units present, with greatest 
concentration in the vicinity of the water-table. Since the calcretes are 
the principal aquifers, they are the most frequent hosts to the mineralization; 
nevertheless, in several occurrences, including Uramurdah, the main accumulation 
can be in subcalcrete clays and clay-quartz horizons. 
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TABLE II 

ïurficial Cover Either absent or alluvial-colluvial sediments or 
evaporites. Alluviunt-colluvium includes sandplain, 
hardpan and non-saline alluvial clay-quartz deposits, 
etc. Evaporite deposits in clay and salt pans 
consist of suspended load clays (mostly kaolin) and 
precipitates of gypsum, halite and, occasionally 
celestite. Up to 10m thick. 

Calcretes Authigenic carbonate deposits with considerable 
variations in texture, structure and mineralogy. 
Features vary from dense, massive, hard and 
porcellanous to soft, porous, perhaps chalky with 
nodules, botryoidal or cellular forms. Varying 
amounts of clay quartz may be present and relict 
sedimentary bands are quite common. Calcrete 
body can be structureless, or weakly bedded, with 
a variety of heave, mound, cave and collapse 
structures. Silicified horizons often present. 
Mostly l-20m thick; average approximately 5m. 
Mineralogy: calcite and/or dolomite; minor mont-
morillonite (including sepiolite) illite, kaolinite, 
quartz, aragonite. 

Transitional zone Calcretes having increasing clay-quartz content at 
base of calcrete. l-3m thick. 

Clay quartz Alluvial, especially at top, with occasional grit 
bands but at depth may represent kaolinized zones 
over granitic bedrock. Mineralogy: quartz, 
kaolinite and/or montmorillonite, illite. 

TABLE: PROFILE CHARACTERISTICS OF CALCRETES IN TYPE I URANIUM OCCURRENCES. 

Type II; Playa Lakes 

Geomorphology. The playa (i.e. salt) lake chains are probably some 
of the oldest landforms on the Yilgarn Shield. They appear to be disconnected 
remnants and modifications of a pre-existing drainage system which is still 
being followed, in the main by both surface and sub-surface drainage. 
Beard (1973) argues that the systems date from the Mesozoic whilst, on 
sedimentary evidence, Johnstone et al (1973) suggest more specifically, 
early Jurassic or even Triassic ages. 

The major playas north of latitude 29°S have calcretes as the principal 
supplying aquifers. Calcretes also appear to link some playa lakes - for 
oxamplo, Lakes Way and Maitland - but whether these are connected aquifers 
is uncortain. Lakes Way and Austin are probably drainage .sumps and some of the 
fit lier lakes may be also. In extremely wet seasons, there may be a connected 
surfjr-f: flow, but this is not necessarily a guide to the subsurface flow. 
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The playôs; mainly occur east of the Meckering Line and act as local 
base-levels for pros ion. Evaporite and suspended load sediments deposited 
in the laker, arc subject to deflation and the level is thereby retained. 
Sand and kopi dunes rinq the lakes, faoiny particularly abundant on the east 
and south sides as the lakes migrate westwards against the prevailing wind 
direction (Jutson, 1950). 

The uranium occurrences in the playa lakes north of the Menzies Line 
are usually closely associated with calcrete drainages which themselves have 
at least minor uranium enrichments in either the main channel or the chemical 
delta. South of the Menzies Line, however, calcretes are not present in 
the drainages ard the enrichments are less obviously associated with a 
applying aquifer. South of about 30°S no carnotite occurrences have been 
recorded. The occurrence at L. Dundas is in kankar, not calcrete or playa 
sediments. 

Regolith. Uranium enrichments in the playa lakes occur predominantly 
in the near surface sediments which consist of brown, orange or red saline 
clays and muds, up to 2m thick, overlying sandy and silty clays. The latter 
may have calcareous nodules and in some situations (e.g. L. Mason, 35) may be 
equated with calcareous clay quartz horizons beneath the calcretes. Gypsum, 
(ind occasionally celestite) is common, especially near the surface, with 
the development of crystals up to 15cm or more in length. Much of the clay 
is probably detrital in origin, but there may be authigenic material also. 
In L. Maitland (48) dark, perhaps carbonaceous, calcretes, nodular calcretes 
and opalina silica units occur between the surficial lagoonal sediments and 
the clay-quartz alluvium. The dark calcretes are one of the main hosts to 
the uranium mineralization in this lake. 

Type III: Dissected Calcretes 

Geomorphology. The dissected calcretes occur west of the Meckering 
Line. They are in drainages which are eroding to the general base level of 
the Indian Ocean and which have more or less connected channels. In the 
northern Murchison and the Gascoyne, the Meckering Line is close to or at 
the main divide and hence all calcretes in the drainages are at least 
partially eroded. The degree of dissection varies along the length of the 
river. In the Gascoyne, for example, close to the Meckering Line (and the 
divide) the river has cut about 2m into the calcrete, whereas farther west, 
near Yinnittharra in the West Gascoyne, the calcrete-capped terraces are 
30-3^m above river level. However, the calcretes are not necessarily single 
units, nor even of the same age. Indeed, whereas in the East Gascoyne, at Three 
Rivers , there appears to be one terrace level, in the West Gascoyne and its 
trib'itarios, including the Lyons River, there has been a complex history of 
erosion, with a number of terrace levels preserved, two of which are calcreted. 
Ir. the Yinnietharra area, the river is cut 3-5m into a lower terrace which has 
thin calcretes and calcareous soils overlying alluvium and colluvium; this 
terrace could be described as an etch plain, or alternatively, as a pediment 
to the upper terrace. The latter are frequently in the form of mesas 
(occasionally cuestas) flanked by escarpments up to 30m high and capped by 
silicifio? calcrete and silcrete (often opaline). There is no information 
available to determine the relationship between the terracing in the Upper 
and Lower Gascoyne. 

Two calcrete terrace levels are visible farther south in the Greenough 
Rjver valley at Nangcarrong Springs (15) . The difference in elevations is 
much lowi r '̂ m' than in the Gascoyne and the upper terrace is not silicified; 
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it is uncertain whether the situations can be equated. The different levels 
f calcrete west of the Meckering Line probably represent different stages in 
the change of base level in these valleys. 

Regolith. In the iqpev tePPaoes, silcrete and silicified calcretes 
3-5m thick overlie up to 8m of massive calcrete and variable thicknesses 
of alluvial and colluvial clay quartz resting (usually) on gneissic bedrock. 
In the lower Uirraaes, for example at Minindi Creek (12), relatively thin 
-alcretes (l-3m) and calcareous earths overlie and are transitional to clay-
quartz horizons and weathered gneissic bedrock. Both the clay-quartz 
horizons and the weathered bedrock can be highly calcareous. The thickness 
of this profile varies from about 2-10m at Minindi Creek up to 50m at 
Yinnietharra (9), although in the latter the distinction between alluvium 
and weathered bedrock was not clear. 

MINERALIZATION AND GEOCHEMISTRY 

The uranium occurrences have been classified on geomorphological 
qrounds into three main types, within each of which there are two subdivisions. 
The main types may represent differences in mode of origin, discussed later, 
but nevertheless they have several features in common: 

1. They occur in evaporite sequences within playa lakes or tributary 
calcretes; they are all relatively recent in origin, the host 
materials mostly being Quaternary or Recent in age. 

2. They are accumulations probably derived from very widely dispersed 
uranium and vanadium, rather than from discrete uranium deposits. 

3. The enrichments are highly erratic, with considerable variations in 
grade over very short intervals. 

•1. With only two known exceptions, the mineralization is in the form of 
carnotite K2(uo2>2V2°8-3H2°» This occurs as -

(a) coatings on void and fracture walls in calcretes and associated 
sediments, and on partings in salt lake sediments, and 

(b) as very finely disseminated carnotite in dolomites (e.g. in the 
chemical delta at Hinkler Well (44) and in clay-quartz units 
and salt lake sediments and calcretes at Uramurdah (47) and 
L. Maitland (48). 

Carnotite is usually yellow but can become olive green, probably due to 
reduction of vanadium (V) to vanadium (IV) (Mann & Deutscher in prep). 

The two exceptions are -

(i) the uraniferous enrichments associated with silica caprocks over 
the upper terrace calcretes in the Gascoyne valley (8) and in silica 
pans at Nangcarrong (15) and Narloo (13) . Opaline silica in these 
localities is highly fluorescent; a sample from Nangcarrong contains 
over 400 ppm U (P.J. Darragh, pers. comm. 1977) although the Gascoyne 
silcretes tend to have less than 100 ppm U. The uranium has 
probably been adsorbed or co-precipitated by the silica. 

(ii) An unnamed uranyl phosphate, possibly related to meta-ankoleite, has 
been discovered in a playa near Menzies. The mineral has a superficial 
resemblance to carnotite in its mode of occurrence, but it is a brighter 
yellow and is highly fluorescent. 
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Uranium minerals reselling carnotite can be found in weathering, 
exfoliating granitoids, especially in the Gascoyne Province. The minerals 
are difficult to characterize, but include phosphates and silicates, such 
as phosphurariylite (UO2) 3P2°8-É'»20 a n d weeksite K2 (UC>2)2 (si2°5'3-4H20, 

Type I: Valley Calcrete Occurrences 

The mineralization in these occurrences, typified by the Yeelirrie 
deposit, is predominantly in the calcrete, but is also present in the 
associated sediments, especially the clay quartz units. The enrichments 
are generally associated with present and past water tables. The carnotite 
always appears as a late stage precipitate on cavity walls and may be 
associated with either earlier or later coatings (usually only 10-50 microns 
thick) of calcite, dolomite, silica and/or sepiolite. Data from WMC (1975) 
indicate that the uranium is essentially in equilibrium. 

The calcrete carnotite system is dynamic and the site of uranium 
enrichment may vary with time. At Hinkler Well there is evidence that the 
carnotite is dissolving from the channel calcrete situation and reprecipitating 
in the chemical delta (Mann and Deutscher, in prep.). Precipitation of the 
carnctite can also be observed in the chemical delta at Uramurdah. 

The zone of uranium enrichment is often very large, and may extend 
for several kilometres along the drainage. However, the mean content is 
generally quite low (below 100 ppm U) with higher grade mineralization patchily 
distributed within the overall anomaly. The main enrichment is generally 
associated witn the present water table. With few exceptions, the available 
tonnaqes of exploitable material are too small to be economic. The cause of 
the location of the enrichment and the higher grade zones within them is 
uncertain but one may speculate that changes in the hydrology and hydro-
geochemistry brought about, for example, by a subsurface barrier may be of 
significance, with higher grade material concentrated in porous material, 
especially that close to channel ways caused by mounding and caving. 

Type II: Playa Lake Occurrences 

Surficial enrichments - Most uranium accumulations in playas are found 
in the gypseous and/or calcareous surficial sediments, i.e. in the top l-5m, 
frequently in the top metre, with the greatest enrichment in the water-table. 
Ttioac occurrences commonly have very high uranium contents near the surface 
(to 1000 ppm U) which decline very rapidly to below 100 ppm U within one or 
two metres. Such enrichments are very patchily distributed and may extend 
for only a few metres laterally. In some of the more significant occurrences, 
Austin Downs (19), L. Mason (35) and perhaps L. Maitland (48), the main 
enrichments are associated with embayments which may act as channels for water 
entering the lakes from the calcretes. At Austin Downs, abundant carnotite 
is visible, often with associated manganese oxides, but in other playas, the 
carnotite is very finely disseminated. The uranyl phosphate occurrence 
near Menries is in this environment. 

Subsurface enrichments - At L. Maitland, the uranium enrichment is 
predominantly associated with a dark carbonaceous calcrete horizon at 3-8m 
depth. Carnotite is rarely visible, but occurs as finely disseminated grains. 

Type III: Dissected Calcrete Occurrences 

Upper terraces - Minor enrichments of uranium - to 50 ppm - are found 
in silica caprocks over calcretes and are widespread in valleys in the Gascoyne. 
Province. Such occurrences are unlikely to be of economic significance. 
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Lower terraces - Carnotite is often abundant in calcareous soils and 
thin calcretes in the Gascoyne (9) and Lyons River (2-6) valleys and elsewhere 
m the Ga.scoyne Province. Moderately high grades of uranium - in excess of 
•'M>"; Ppm ~ - ln be found locally, but these enrichments, usually superficial, 
.tr- to<- small to have economic significance. Some, such as that at Minindi 
Jreek (12) have not, however, been tested fully. 

Many of these occurrences appear to be closely associated with 
I'roterozoir biotite augen gneisses and pegmatites, with radiometric responses 
2 to rs times those for gneisses in the Yilgarn. At Minindi Creek, for example, 
vpd in the Lyons River occurrences, carnotite occurs in calcareous soils, 
cal crêtes, calcareous clay quartz and in calcareous weathered gneiss. I'; has 
pe>n suggested (Samedan-Frio, 1974) that occurrences in the Gascoyne are always 
close to a pegmatitic zone associated with a particular gneiss unit (informally 
named The Woolshed Gneiss) and decrease in size and number downstream. 
Upstream, for example between Mt. Puckford and Mt. Steere on the Gascoyne, and 
west of Mt. Phillips H.S. on Five Mile Creek, the calcretes are barren of 
uranium mineralization. If this is correct, it implies that these calcrete 
uranium occurrences are linked to specific bedrock sources, a rather different 
.-onclusion from that probably applying for occurrences elsewhere. 

RADIOMETRIC SURVEYS 

Airborne surveys 

Most occurrences have a radiometric response detectable from the air 
and probably the majority of them have been detected by this means, with contrast 
t<> background exceeding xl.5. Radiometric anomalies are associated with all 
types of occurrences, including the silicified terrace calcretes. The 
regional surveys conducted by the BMR - for example Leonora, Sandstone and 
Youanmi 1:250,000 map sheets - have clearly delineated many of the occurrences 
in those areas, including Yeelirrie which gives one of the most prominent 
anomalies. Many of the anomalies on the maps are due to uranium or, more 
probably, thorium, accumulated over weathered (lateritized) granitoids but those 
m the drainages are frequently due to calcrete uranium occurrences. 

In areas outside those of the published BMR surveys and for follow-up 
within those areas, many companies have conducted airborne surveys from fixed 
wing aircraft and helicopters, especially along drainage channels; there has, 
of course, been considerable duplication of effort. Probably most of the 
occurrences with prominent radiometric responses have now been located, 
thoughi others with a weaker, more subtle, response may only become evident with 
'loser line «pacings and larger detectors. 

iround surveys 

Ground radiometric surveys have been used extensively to follow-up 
airborne surveys and to delineate areas of potential. In most cases, the zone 
of mineralization has been delineated by the area giving a ground response with 
a contrast to background of x2 or better. The absolute response depends on the 
thitknoss of barren overburden, although in some instances there is no radio
metric anomaly even where mineralized calurete is exposed. As discussed 
'•arlier, high responses are often associated with mounding in ealcretes, either 
ln'f.iuM' they ,iro more urarii ferous or because of better exposure. 

The ground response does not always indicate the distribution of 
mi Ti<-r-r» 1 izat i on very clearly. Thus, on the calcrete platform at Austin 
'•••*•• , t !-, •• surface anomaly indicates minor enrichment in the calcretes, 
•••.:* ''•:• !:•»'• ' vrj'1.! •; occur elsewhen in the sub-' alorete clays. 
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Down-hole logging 

Moderately .jtronq responses are given by down-hole 7-logging, although 
in som. • in:;(.mcr:i an apparent lack of equilibrium gives discrepancies between 
tin live! of the response and the analysed uranium content. An important 
,i:i['ivt of the results from Jown-hole radiometric surveys is that they can give 
a more realistic indication of the thickness of the mineralized zone, which is 
often overestimated - and perhaps downgraded - by the usual lm sampling 
interval and indicate cross-contamination by auger and conventional percussion 
drili ing. 

Radon ^manometry and alpha-track surveys 

Radon emanometry of soil gas and groundwater has been tested on a number 
of occurrences and the results indicate that, in general, the method gives a 
response comparable to that of ground radiometrics for deposits in calcretes and 
the surface horizons of playas. The method seems less satisfactory for the 
subsurrace accumulation at L. Maitland, presumably because it is below the water-
table and frequently overlain by sediments of low permeability. Experimental 
t-track surveys have been made in a few areas and appear to give satisfactory 
results. 

Both techniques could have application in the exploration of areas 
where thick but permeable overburden overlies prospective ground and would 
obscure any radiometric response. They probably have little advantage over 
radiometric surveying where this is applicable. 

HYDR0r.C-.1Y, HYDROGEOCHEMISTRY 

Analysis of waters from stock bores and wells has been used as a 
regional reconnaissance technique in the hope of obtaining indications of 
buried uranium occurrences which have no surface radiometric expression. 
Although most of the known occurrences are associated with uranium or vanadium 
rich waters, few additional discoveries appear to have been iiiade by these 
means. In general, the location of the bores and wells are biased away from 
the main zones of interest, since the latter tend to be the areas of high 
sal ini ty. 

Tt is possible that most bores and wells in the prospective regions 
have- been sampled. The work has been done by several companies, at different 
times, usinq different sampling and analytical techniques, and as a result the 
ria? i r-annot be usefully compiled and compared. Nevertheless, it is apparent 
Lh-ic waters from drainages containing uranium occurrences tend to have higher 
uranium contents (mostly 50-150 ppb) than barren drainages (<10 ppb). 
Nevertheless, high values do not necessarily infer that a calcrete uranium 
occurrence of significant size is present in the drainage. Analyses of 
our face waters, of course, can be highly unreliable, since the uranium may 
h.iv.. been concentrated by evaporation. 

A detailed study has been made of the hydrogeochemistry of the Dawson 
fcfi 1 -llinkler Well (4r>, 46) catchment (Mann and Deutsche, 1977; in prep.). 
The following général observations are made. 

1. Potassium contents increase from close to the divide (<20 ppm K) to 
the mirqins of L. Way (4000 ppm K) - parallelling the general increase in 
sal ini ty. 

ii. Uranium contents inrro.isc- from 15-40 ppb close to the divid" to over 
•'•'•• ppb at the upstream edoe of the calcretê, then appear to decline slowly 
•o ..lout K'fi ,-.; b Hoso to the lake. 

http://HYDR0r.C-.1Y
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iit. Vanadium contents are low (1-20 ppm) from the divide until reaching the 
n a m uranium accumulation in the calcrete at Hinkler Well. Downstream, vanadium 
ontrnts in ;re<ise to be approximately equivalent with uranium. 

This implies that there is either a vanadium source near the calcrete 
•r that carnotite is dissolving incongruently. Solubility index studies 
-ingest that throughout most of the catchment, carnotite is undersaturated 
.IMJ perhaps dissolving and that only in the chemical delta and the playa 
itot If is active precipitation occurring. 

These hydrogeochemical studies suggest that there are at least two types 
(.if carnotite deposit, namely those occurring 'upstream', predominantly in the 
calcretos, which formed under groundwater conditions different from those 
prevailing now, and a more recent playa-type. These data also imply that the 
presence of significant vanadium in water in these drainages is the best hydro-
jeu.-hemical indicator, since it may indicate dissolving carnotite updrainage. 

Tin.- hydrogeochemical data also indicate that, in both mineralized and 
anmineralized catchments, there can be considerable amounts of uranium in the 
groundwaters. East of the Meckering Line, these waters enter the playa 
lakes where the uranium may be concentrated further by evaporation. The 
possibility exists that in addition to the oxidized mi"->ralization already 
•.-inscribed, reduced uranium mineralization may occur at depth. The potential 
is perhaps greatest in those lakes which appear to act as drainage sumps. 
Such mineralization might be expected throughout the Yilgarn, especially perhaps 
south of the Mf-nzies Line. The great depth of barren overburden, and the 
disequilibrium between uranium and its daughter product in these southern areas, 
present a complex exploration problem. 

DTSTPTBUTION OF CARNOTITE MINERALIZATION AND ITS RELATIONSHIP TO ORE GENESIS 

Three factors are believed to be essential for the production of carnotite 

in the calcrete drainage systems of Western Australia (Mann and Deutscher, in 

prep. ). These are -

(a) The constriction of a large, slow-moving volume of water 
from an extensive granitoid catchment so that large amounts 
of uranium are available. 

(b) Partial evaporation of these waters to promote a high 
potassium and uranyl ion concentration. 

(c) Upwellinq of these war.ers, or mixing of them with deeper-

lying groundwaters which have had access to a source of 

vanadium. 

High uranium concentratiens in groundwater are a ubiquitous and 
essential feature of the carnotite-calcrete province. Evaporation, which 
produces high potassium and uranyl ion concentrations in solution (the latter 
because of a reduction in concentration of carbonate and uranyl carbonate 
•omplex ions) is probably vital to the production of carnotite in the playa-
], i k < • type deposits. In the Dawson Wcll-H inkier Well .system (4s, 46), 
remobi1i/at.ion of carnotite from a valley calcrete situation, and subsequent 
re-[ ref ieitation further downstream in a playa-lake type environment, is 
o|>served to be occurring at. present (Mann and Deutscher, in prep.), and 
this process could be a f ",jt ure of many other depos Vs. Redox processes, 
invoi-'inii the oxidation of vanadium (IV) to vanadium (V) ,\r<' believed to be 
,ui • ;s el lal feature of c.'irriot it" deposition in the drainage systems entering 
'.i''- Vi . mi!, I y analogy, many other e.irnot ite deposits in Western Australia 
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TTIJ'/ be rodox jontrcui-i. Thos<_ two principal factors, evaporation and redox 

I r'n-cr-.s'Ti, appear to apply at different significance levels for the valley 

••'.licrt-1«_- (Tyi>'- I) arid playa-lako (Type II) deposits. 

1. Trunk V,ilV<", ;".ili t<>t,> Deposits 

Veil ley cjicret.; deposits of carnotite, in general, occur in a semi-

sal m o groundwater regime in the elongated calcretes of major drainage channels. 

Groundwaters commonly have a salinity in the range 2,000 to 20,003 ppm TDS in 

the vicinity of these deposits. High bicarbonate ion concentrations (200 

to 400 ppm) are also observed, which combined with a neutral-alkaline pH, 

produces high carbonate ion concentrations ensuring that uranium is appreciably 

complexed as soluble uranyl carbonate complexes. Total uranium concentrations 

are of the order of 100 to 500 pph and vanadium concentrations of the order of 

20 to 70 ppb in these areas. These vanadium values reflect a source of vanadium 

beneath the calcrete and/or the presence of dissolving carnotite, since vanadium 

values in groundwaters in non-calcrete areas of the catchments are usually much 

lower than this. Oxidation of vanadium (IV) to vanadium (V) is probably the 

sinole most important factor promoting precipitation of carnotite in this type 

of deposit. 

2. Playa-lake Deposits 

In carnotite deposits on lake margins, although the presence of redox 

processes is not excluded, evaporation clearly plays a dominant part. The 

effect of increasing groundwater salinity is twofold. Firstly, potassium 

ion concentration increases concomitantly with chloride - this has a direct 

influence or. the capability of groundwater to precipitate carnotite from 

solution. Secondly, with increase in salinity above approximately 20,000 ppm 

TDS there is often observed a decrease in bicarbonate ion concentration. 

The amount of uranium complexed with carbonate is thus decreased, the 

concentration of uranyl species U02 and UC>20H+ in turn increases and this 

promotes precipitation of carnotite. There is a two order of magnitude 

increase in the uranyl ion concentration (at approximately constant total 

soluble uranium concentration) over a very short distance where the Dawson 

Well-Hinkler Well system enters L. Way (Mann and Deutscher, in prep.). Much 

of the carnotite observed in this vicinity, and at the northern end of L. Way, 

i?, bfiievod to be of very recent origin and contemporaneous with the carbonate 

matrix. 

_• Qisnectrrt Calcretc Occurrences 

Clearly, the present-day active drainage systems of the west Murchison 
and I'Liscoync are not favourable to the formation or retention of carnotite, 
although some isolated small deposits are known in this area (1 to 1 5 ) . The 
formation of somo of these is possibly attributable to localized weathering 
and r?-;rpcipit<?tion phenomena, of the type also responsible for the appearance 
of ';n.ill "bloo.ns" of uranium-containing minerals in the proximity of breakaways. 
-ji,'' carnotite could also remain as a "fossil" deposit from the original 
inactive drainage syntem. Terraced calcretes of the active westward-draining 
river systems of thf Murchison, Gascoyne and Ashburton are, however, generally 
mure poorly mineralized than are the trunk valley calcretes of the internal 
drainage system;: to the south and east. There are several possible reasons 
t >v this. It i;; clearly evident that carnotite formation post-dates calcrete 
formation in most of the trunk valley type deposits. If river capture of a 
trunk valley typo calcrot^ occurred prior to the time of carnotite formation 
i' would remain unmineralized. Alternately, dissection of a mineralized 
:''!!'i>t'i: with i subsequent drop in water table ar.d exposure of calcrete to 
•- "v .-oiar ing n Lnwate-r, would give rise to a oreatly accelerated n t o of <:hoi>i: vil 
'•'• •• ••!<itio:i •!.•.! -i: r; i-r.r-ion of cari'Otlt.e. 
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A primary requirement for the three types of carnotite formation is 
the presence of a uranium-bearing host rock undergoing active weathering. 
As pointed out earlier, most of the carnotite deposits considered appear to 
have granitoid rocks within the catchments, and the known carnotite deposits 
ar>- restricted to the Yilgarn Block and the Gascoyne Province immediately to 
the north. However, the Yilgarn Block, despite similarities in underlying 
geology from north to south, does not everywhere provide conditions 
conducive to carnotite formation. There are several reasons for this. 
Firstly, catchments are, in general, larger and have lower hydraulic 
gradients in the north than in the south. This, combined with a lower 
and more erratic rainfall, means that the northern drainage systems have 
less surface runoff, greater infiltration, are slower moving, and provide 
much greater contact-time for the development of solution-rock chemical 
reactions. The boundary marking this distinction in groundwater patterns 
is approximately latitude 29°30'S - the Menzies Line referred to earlier. 
Groundwater systems north of the Menzies Line are in fact much more 
extensive and well developed. It is not, however, correct to infer that 
groundwaters are necessarily more saline in these slower-moving systems. 
The reverse of this could well be true - saline areas appear to extend 
further "upstream" from salt-lakes in the higher rainfall systems in the 
south, possibly due to the greater salt loads to which these catchments 
an1 subjected (Hingjton and Gailitis, 1976). Potassium is, however, 
noticeably less concentrated in the waters of these southern drainage systems 
than it is in the groundwaters further north, possibly indicating less active 
chemical weathering of bedrock. This could be a key factor which strongly 
affects carnotite distribution, since it is not only relevant to Type I, the Trunk 
Valley Calcretes, but to Type II, Playa Lake deposits, as well. Geomor-
phologically, the playa lakes in the south hold many similarities to those in 
the northern half of the Yilgarn Block. Apparently these subtle differences 
in groundwater geochemically are sufficient to preclude the formation of 
camotite in the playa-lake systems of the southern Yilgarn. 

In summary, carnotite in calcrete drainage systems is restricted to 
the sluggish, internal drainage systems of the Yilgarn Block and their remnants 
in the now-active drainage systems to the west and north of these areas. 
Carnotite distribution is limited to the west and north by the presence of 
active drainage systems and/or the absence of granitoid source rocks. To 
the northeast and east, the distribution of carnotite is delimited approximately 
by the margin of the Yilgarn Block, and hence the source of supply of uranium. 
To the south, both calcrete and its associated carnotite in trunk valleys 
appears to be limited to north of approximately latitude 30°S by the ground
water geochemistry, which undergoes subtle but important changes at around 
this latitude. This is not to say that carnotite does not occur, or will 
not be found, south of the Menzies Line (e.g. at Lake Dundas) - merely that 
the genesis and distribution in this southern region is, and will be, at 
least subtly different to that of the majority of carnotite deposits 
uc-scribed and discussed herein. 

EXPLORATION FOR CALCRETE URANIUM DEPOSITS 

Radiometric Technigues 

To date, the prime exploration technique for calcrete uranium deposits 
lias been radiometric surveying, initially by air and followed up by more 
detailed qround surveys. It is probable that most occurrences with a 
surface radiometric expression have been located, although clearly systematic 
aeroradioirv'tr i c surveys at a much closer line spacing and larger crystal 
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detector volumes than used for the production of the BMR regionai maps are 
rtauired to give a thorouqh coverage. As to whether all the smaller air 
and surface radiometric anomalies have been correctly assessed is uncertain 
arid a number, including some documented herein, may deserve closer inspection. 
In areas where th:> calcretes or other potential hosts are obscured by 
considerable thicknesses of barren overburden, a small radiometric anomaly 
may be the only indication of a much more extensive uranium enrichment - and 
perhaps displaced fron it - and such anomalies can only be evaluated with 
certainty by other techniques, including drilling. Thus, whilst radio
metric surveying has continued application, supplementary reconnaissance 
and follow-up methods techniques are required and some of these are 
discussed below. 

Hydrogeochemistry 

Detailed studies of the Dawson Well-Hinkler Well catchment, and 
related studies elsewhere, have shown that the analysis of waters may be a 
valuable guide to the presence of uranium in a calcrete. However, the 
interpretation of water analyses in this environment differs from conven
tional hydrogeochemical prospecting for sulphide ores. In conventional 
situations, the ores are weathering and breaking down, and high metal 
contents in waters may reflect this. In calcrete-playa environments, 
however, ore -jsries''.e as well as disintegration is occurring, and modes of 
interpretation must differ accordingly. 

Water sampled from existing stock bores can indicate the present input 
of uranium into the catchments but give little information about the potentially 
mineralized sites in the centres of the trunk valleys, owing to the high 
salinity of the waters. For adequate sample coverage, waters must be 
collectée from such drainages and wide interval drilling along drainage 
mid-lines i.- necessary. Waters should be analysed for uranium, vanadium, 
f.otassium, bicarbonate and total dissolved solids, and pH and Eh measured. 

Th.? individual element concentrations will indicate present mobilities 
:r. the w-iters of the catchment but variations in concentration are difficult 
to interpret in terms of the presence of uranium mineralization. The most 
important results are probably those of vanadium, high concentrations of which 
may indicate incongruent dissolution of carnotite. However, by combining the 
results and relating them to the solubilit/ of carnotite by means of a 
solubility index, the data can yield information as to whether carnotite is 
currently precipitatinq or dissolving. The means of calculating the index 
-nd results for the Dawson Well-Hinkler Well catchment are given by Mann and 
Eeutschei (in prep.). 

Hadon 

Radiometric surveys based on the emission of gamma radiation by the 
let-ay of unnium-2 30 and its daughter products are limited, essentially, to 
art-is of outcropping mineralization. However, radon-222, the only gaseous 
daughter product of 238u, is abi e to disperse from its point of formation 
either in air or groundwater solution for distances between a few centimetres 
to hundreds of metres, depending upon local conditions. It is chemically 
inert and breaks down with the emission of an alpha particle, the half life 
being '.«;> r!,yr.. in 23 days - i.e. after six half lives - only about 1.5% 
of the original radon survives, hence detectable anomalies in material 
b~.rrer. ,i 22fJRa or 238fj m u st be within a relatively short distance of source. 
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22'JRn, derived from 232Th, has a half life of 54.5 seconds and can be a 
significant contributor to alpha detectors only where instantaneous readings; 
.ire bem.-T taken in thorium rich materials. Radon determinations are less 

222 applicable where uranium is not in equilibrium, since Rn is derived from 
the decay of 22"Ra, which may have become separated from its parent *3BU. 

In the near surface environment, radon is sought in either the over
burden atmosphere or groundwater, using the following alpha detection systems. 

1. An alpha-probe, which measures the radon content of soil air in 
a shallow hole (up to 2m deep) in which the probe is inserted. 

2. A pump monitor, in which a sample of air or water is introduced into 
a measuring chamber. By waiting for over 10 seconds, «-emission due 
to 220Rn derived from 2"Th is negligible. 

3. An alpha track film, placed in sample cups, which records the 
u-emission over a period of time. 

3oth the a-probe and a-film techniques are prone to contamination by 
decay of 220Rn. The probe and monitor systems have the advantage of rapid 
availability of results, but are subject to the very considerable short term 
fluctuations in radon content due to pressure and temperature changes. The 
i-track films 'sample' over a period of 30 days or so and hence tend to 
eliminate short term fluctuation effects, but have the disadvantages of 
having to place and collect the sample cups and of needing specialized 
(proprietary) laboratory analysis. 

The calcrete uranium environment is quite favourable for radon 
detection, with a generally dry climate and relatively shallow, often porous 
overburden, enable extensive diffusion of radon. Since, in calcretes, the 
water table is often fairly shallow, and the calcretes themselves act as 
major aquifers, radon anomalies may tend to be displaced down drainage by an 
amount proportional to the rate of flow of the water in the aquifer. For 
ease of sampling, soil gas analysis is the most satisfactory and good responses 
have been obtained by this method over a number of occurrences, including 
Yeelirrie. 

Determination of radon in waters probably gives more consistent 
results and may be more satisfactory in playa lakes, where the saturated zone 
is close to the surface. However, for deeper uranium enrichments, the radon 
anomaly will depend on the rate of diffusion of radon in water. 

Alpha track film detectors should be applicable in this environment 
but will be no great advantage, except where the radon flux is expected to 
be low, for example where there is a great depth of barren overburden. 

The results of radon surveys do, of course, have a number of inter-
pretational problems, in common with all other exploration techniques, but 
they do offer the possibility of prospectinq in terrain where radiometric 
.•surveys are inapplicable and/or where the cost of exploratory drilling is 
not justified. 

Further details regarding the use of radon in uranium exploration are 
«liven by Steven:; et al, (1971), Dyck (1972), Miller and Loosemore (1972) and 
<;i:ictri.t, (1975). 
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Whilst radiometric surveys are still of considerable- value, additional 
Techniques are available which can be usefully considered where barren outcrop 
objures the uran'um mineralization. The most fully tested and specific 
technique is the hydrogeochemical procedure involving the determination of 
uranium, vanadium potassium, bicarbonate ion and pH, and the calculation of a 
s.iuDility index for carnotite, by means of which the presence and stability 
of carnotite mineralization can be estimated. If waters are being sampled 
for this purpose, there is also considerable additional value in determining 
radon. The determination of radon contents of waters may have particular 
application IT. the playa lake environments including th<î search of possible 
induced mineralization, but further detailed testing is required. 

Radon in soil gases has an auvantage over water sampling in that no 
deep drilling is required but again further detailed evaluation is required. 
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APPKNUIX I. Compiled by C.R.M. Butt. 

DESCRIPTIONS OF URANIUM OCCURRENCES 

The individual occurrences, listed on Table III, are described in 
:i unis ri cal order, the numbers referring to those shown on the map. The 
information has been derived from numerous sources; its quality and detail 
vary from entry to entry. Comparisons can be difficult to make for qualitative 
and quantitative data. Descriptions of regolith materials, for example, are 
often highly subjective and analyses, particularly of waters, are of varying 
accuracy even if precisions are reasonable. Attempts have been made to 
standardize descriptions using our own observations but this has not always 
been possible. The descriptions are merely precis of much longer reports 
but have been checked for correctness by the companies concerned. For 
convenience of reference, descriptions are written in a set format, as follows:-

OCCURRENCE NUMBER AND NAME 

Maj sheet (1:250,000 series), ATM grid reference; longitude and latitude. 
Distance and direction from a named, mapped point. 

The grid references should be sufficiently accurate for most occ'rrences to be 
located on the ground; longitude and latitude are to the nearest minute of arc. 

GEOLOGY. Predominant basement rocks in catchment. 

GEOMORPHOLOGY. Geomorphic situation of the occurrence in the landscape and 
within the drainage system. 

REGOLITH. Description of profiles from drilling, pits, etc; nature of unit(s) 
hosting uranium enrichment and mineralization. 

MINERALIZATION. Geochemical characteristics of occurrence. Distribution and 
ctpth of enrichment; areal extent, thickness, average grade; analytical results, 
mineralogy. 

NB. The problems of sampling this type of uranium occurrence are very considerable 
(Haycraft, 1976) and figures for the grades and thickness of uranium enrichment can 
be very misleading unless obtained by core - or reverse cycle percussion - drilling, 
or, preferably, by bulk channel sampling from excavations. The selection of 
"grab .-samples" is usually non-random, being biased by the visible presence of 
carnotite, a high radiometric response, etc. and therefore frequently overestimates 
grades. 

RADIOMETRICS. Results of airborne, ground and down-hole surveys; areal extent 
and magnitude of anomalies (e.g. contrast against background). Radon emanometry; 
i-track surveys. 

HYDROLOGY. Hydrology and hydrogeochemistry; results of water sampling, etc. 

".'B. Sampjing techniques vary considerably; waters may be filtered or unfiltered, 
i••idified or not acidified, hence stated concentrations are a guide only. 

i^ATA_S0URCE. Principal source(s) of information summarized above. Frequently 
.u|>;>l '.'mcrit-cd by observations of other explorers and ourselves. 
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TABLE 1 II. LIST OK CALCRETE CRANIUM OCCURRENCES 

Number 

9 
10 
11 
12 
11 
14 
15 
16 
17 
li-
19 
>0 
21 
22 
23 
24 
25 
26 
? "J 

2<; 
20 

"12 

54 

37 
1H 
39 

•in 

4i 
4 2 
4.5 
44 
4r» 
46 
4 7 

rtr J 

Name Longitude 

Middle Well 115°56 
Poorinoo Well 115°15' 
Alma Well 115°50' 
Gif ford Ore.?k llfi0^' 
Fraser Creek 116°14' 
Winmar-Minnie Creeks 116°U0' 
Jamieson Well 116°32' 
Gascoyne River 1!6°00' 

ii6"3o' 
Yinnietharra 116°13' 
Murrumburra li&031' 
Chalba Creek 115037' 
Minindi Creek 116°14' 
Narloo 116°17' 
Dudoorow 116°51' 
Nangcarrong Spring llfe°10' 
Cagacaroon 116°27' 
Nallan 117°S3' 
Taincrow 118C10' 
Austin Downs 117"42 * 
Lakeside 117°29' 
Wondinong 118°19' 
Nalbarra 117°30' 
Burnabinmah 117°21' 
Maranalgo 117°48' 
Warrdagqa Creek 117031' 
Currone-Bimbijy 117°55' 
Three Rivers 119°10' 
Hill View-Murchison Downs 118°55' 
Nowthanna Hill 118°41' 
Yarrabubba 118°51' 
Veciirrio 119°55' 
Cog la Down-Scotties 118°54' 
Cogla Downs-Homestead 118e55' 
Schwartz Well 119°30' 
!.. Mason SW 119°23' 
Christmas Bore 119°19' 
;<ocky Dump Well 118°32' 
Hulyorcamyer 118032' 
Ankotell llS*^* 
Windimurra 118o30' 
L. Youinmery 119<,06' 
L. Earlt-e 119°57' 
L. league 120054' 
Uranurdah Creek 120°21' 
Dawson Well 120°08' 
Hinkli-r Well 120*12' 
Mt. Keith East 120°47' 
I,. Ma it land 121°05* 
Lttle Well 120° 12' 
Kaluwiri 120°02' 
Boundary Well 121°04' 
Friday Well 120*>04' 
Moornong Well 120*23' 
Ida v.ai.-y-Gum Well 120°21< 
r.r-ad camr-1 Hill 120°31' 
i,. P.aesido Wf..Kt 120°38' 
W.ilJiny Rock 120°17' 
', iionc,dong Woll 122°21' 
ban ji. warn 121036' 
1-iat 'ht r Soak 123°3V 
:wiit Moor- 123°28' 
porujo !'')(• 1 11?"22' 

Lati 

23° 
23« 
23° 
23« 
23" 
24e 

24e 

24« 
24' 
24e 

24e 

24' 
24e 

27e 

27e 

27« 

tuile 

49' 
15' 
53' 
59' 
58' 
06* 
08' 
36' 
55' 
40' 
37' 
50' 
49' 
52' 
53' 
59* 

28°40' 
27°17' 

27°16' 
27<,26* 

27°36' 

27°49' 
28°40' 
28°47' 
29°22' 
29°27' 
29°40' 

2S°16' 

26 051 , 

27°05' 
27°06' 
27°11' 
?7 
27 
27 
27 
27 
27 
27 
28 
27 
28 
29 
25 
26 
26 
20 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
29 
27 
27 
28 
28 
2 3 

'19' 
'29' 
»42' 
'46' 
'49' 
'49' 
»57' 
'00' 
'30' 
»34. 
"02 ' 
6 42' 

"42 ' 
'54' 
'52* 
"OB' 

•10' 
»19* 
'41' 
-46' 
'05' 
'19' 
'47' 
°46' 
'47' 
'25' 
'23' 
'45' 
'01' 
»17' 
'16' 

Classi fication 

Ilia 
Illb 
Illb 
Illb 
Illb 
Illb 
la 
Ilia 

Illb (Ilia) 
Ilia 
Illb (Ilia) 
Illb 
Illb 
la 
Illb 
la 
la 
la 
H a (Ib) 
la 
Ib (Ha) 
la 
H a 
H a 
H a 
H a 
Illb 
la 
Ib (lia) 
lia (la) 
la 
la (lia) 
la 
lia (Ib) 
lia 
la 
la 
la 
la 
la 
H a 
H a 
la 
la (Ib) 
la 
la (Ib) 
la 
lib 
la 
la 
H a 
la 
lia 
la 
la 
lia (lib) 
lia 
la 
II-i (Ib) 
la 
l-i 
THa (Illb) 
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1. MIDDLE WELL 

F.dnund: 393E 034N 
2 km W of Middle Well 

115056'E, 23°49'S 

:,F.CLOGY: L. Proterozoic granite and gneiss; schists of the Ashburton 

Formation. Biotitic augen gneiss outcropping near calcrete 

has strong radiometric response (approximately x5 normal 

background). 

GEOMORPHOLOGÏ: Calcrete terrace in tributary of Lyons R. Three terrace 

levels present: 

alluvium, 2-5m above creek; 

fresh and weathered gneiss, 3-5m above alluvium; 

calcrete, 3-5m above gneiss. 

REGOLITH: Calcrete, strongly silicified at surface, overlying clay-quartz 

and weathered biotitic augen gneiss. 

MINERALIZATION: 

RADIOMETRICS: 

Area of 100 x 50m has average >300 ppm U over thickness of 1.5m. 

Maximum value 350 ppm from drilling. Carnotite visible in pits; 

grab samples to 1500 ppm U. 

Ground. Contrast x4-x6 background over area of 150 x 2 50m. 

Ground anomaly most pronounced on pediment of eroding calcrete 

terrace. 

HYDROLOGY: Wells contain 15-90 ppb U, 500-5000 ppm TDS. 

anomalous : 5-20 emans, background <2. 

Radon in water 

DATA SOURCE: Amax 

2. POORINOO WELL 

Edmund: 382E 031N 

2km S uf Poorinoo Well, named on Edmund Geological Map. 

115°15'E, 23°15'S 

GEOLOGY: Lower Proterozoic granites and gneisses; schists of the 

Ashburton Formation. 

JEOMORPHOLOGY: Calcrete terrace and alluvial plains adjacent to Alma R. and 

tributaries. Calcrete now forms a ridge, incised by creeks. 

REGOLITH: White-buff sandy, calcrete, l-8m thick, overlying 

unconsolidated clay-quartz-sericite alluvium. Calcrete 

silicified in top few centimetres and at base. 

MINERALIZATION: Patchily distributed uranium enrichment, often associated 

with thinnest calcrete, rarely exceeding lm in thickness. 

Carnotite occurs disseminated as coatings, infillings, etc. 

Grab samples (mineralized) contain 500-700 ppm U (maximum 

]500 ppm U) but drilling generally shows 50-300 ppm U. 
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2. POORINOO WELL contd. 

RADIOMETRICS: Airborne: x2 contrast. 
Ground: x2 contrast delineates three small anomalies, 
about 250 x 120m maximum. 
Down hole: xl̂ i to x3 indicate zones of uranium enrichment. 
High radon anomaly. 

HYDROLOGY : Wells in Alma R., Mangaroon Creek mostly: 40-145 ppb U; 
1400-6000 ppm TDS. Poorinoo Well: 90 ppb U; 
Alma Well 10 ppb. Radon in water anomalous. 

DATA SOURCE: Amax. 

ALMA WELL 

Edmund: 381E 02 5N 
2km N of Alma Well, on E bank of Alma R. 

115°50'E, 23°53'S 

GEOLOGY : Lower Proterozoic granites and gneisses; schists of the 
Ashburton Formation. Sediments of the Bangemall Group. 

GEOM0RPHOLOGY: Calcrete terraces and alluvial flats adjacent to Alma R. 
River incised approximately 3m into narrow flood plain of 
sandy alluvial sediments; calcrete terrace 5-7m above this. 
Outcrop and stone plain form terrace on W bank. 

REG0I.ITH: Calcretes and calcareous earths. Calcrete silicified on 
terrace. Scout drilling in main Lyons R. valley shows 
over 30m calcrete and alluvial sands and clays. Calcrete 
itself averages 10m thick, silicified in top 3m. 

MINERALIZATION: Patchy uranium mineralization, minor carnotite. Grab 
sample from pit: 320 ppm U; drill maximum: 100 ppm U. 

RADIOMETRICS: Airborne: xl.8 contrast. 
Ground: to x4 contrast, with peak over sandy calcareous 
sediments and hummocky calcrete. 

HYDS0LOGY: 

DATA .SOURCE: 

Wells in Alma R., Mangaroon Creek mostly: 40-145 ppb 0, 
1400-6000 ppm TDS. Alma Well: 10 ppb U; Poorinoo Well 90 ppb U. 

Amax, Pechinev. 

GIFFORD CREEK 

Kdmund: 422E 015N 
tic<\r confluence of Gifford Creek and Lyons R. 
7km N of Gifford Creek H.S. 

116°12,E 23-59'S 

GEOLOGY : Lower Proterozoic schists, gneisses and granites; 
sediments of the Bangemall Group. 
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GIFFORD CREEK contd. 

SOMORFHOLOGY: Calcrete terraces on S bank of Lyons R. River incised 
4-5m into flood plain of well bedded alluvium. Hummocky 
calcrete 'terrace' approximately 5m above alluvium, with 
silicified calcrete terrace approximately 10m above this-

REG0L1TH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY: 

DATA SOURCE: 

Calcrete, occasionally silicified, 4.5-9.0m thick overlying 
sandy clays over 40m thick. Surface blocky, friable at 
depth; fractured and recemented. 

Carnotite in one hole; samples contain 10-40 ppm U. 

Airborne: low order anomaly. 

oround: anomaly xl*s over 400 x 100m; maximum x8. 

No data. 

Amax. 

FRASER CREEK 

Edmund: 426-428E, 015N 
About 4km S of Fraser Well 

116°14 , E, 23°58 'S 

GEOLOGY : 

GE0M0RPHOLOGY: 

REGOLITH: 

MINERALIZATION : 

RADIOMETRICS: 

HYDROLOGY: 

DATA SOURCE: 

Lower Proterozoic granites, gneisses, mica schists of the 
Ashburton Formation. Outcropping gneisses have radiometric 
response x2 normal background, peaking to x6 in biotite. 
rich unit. 

Near confluence of Fraser Creek and Lyons R. on pedimented 
calcrete terrace 1.5km N of Lyons R. Terrace level 10-15m 
above river. Well bedded alluvium forms banks to river. 

Red soils to 15cm, overlying calcareous earths with calcrete 
nodules and calcretes (l-3m thick). 

Uranium mineralization patchily distributed. Carnotite 
visible in pits - for example in soft, damp calcareous 
earths; grab samples - to 500 ppm U. Carnotite in several 
drill holes, assaying to 175 ppm U. 

Airborne: contrast x2-4. 
Ground: x2-3 contrast over wide area on pedimented 
calcretes, with x3-x6 contrast in main zone of uranium 
enrichment. Contrast to x20 in pits. 

Fraser Well: 45 ppb U. 

Amax. 



WINMAR-MINNIE CREEKS 

Mt. Phillips: 399E, 999N: 401E, 007N. 
Alonq Winmar Creek and at Seventeen Mile 
Outc^mp Well, Minnie Creek. 

116°00'E, 24°06'S 

GEOLOGY : 

GEOM0RPH0LOGY: 

REGOLITH: 

Proterozoic granites and gneisses. 

In valleys of minor tributaries. 

Calcareous, halite-gypsum horizons below red silts; 
over weathered gneiss, etc. Usually below lm, up to 3m 
thick. 

MINERALIZATION: 

RADIOMETRICS: 

Calcrete samples contain up to 140 ppm U. 

Cround: anomalies usually x3 (max. xlO). Areas of 
500 x 50Om at 17 Mile Well; wider area at Winmar Creek. 

HYDROLOGY : 

CATA SOURCE: 

No data, 

pechiney. 

JAMIESON WELL 

Mt. Phillips: 459E 996N 
On Lyons R., 10km NW of Cobra U.S. 

116032'E; 24°08,S 

GEOLOGY : 

GEOMORPHOLOGY: 

RECOLITH: 

Lower Proterozoic sediments (Bangemall Group), gneisses 
and granites. 

Calcrete in Lyons R. valley, mostly buried beneath recent 
soil and alluvium. Calcrete up to 6km wide. 

Calcretes, some with gypsum, occasionally silicified; to 
10m thick, overlying clays (to 10m) and sands. Water 
table 6-10m; - weathered rock encountered 3->25m. 

MINERALIZATION: 

RADIOMETRICS: 

Up to 45 ppm U in clays, where ground radiometric anomaly 
occurs. Similar situation occurs at Spring Creek, 13km 
NE (452E, 005N), where carnotite traces visible in calcrete 
- maximum assay 40 ppm U. 

Ground: minor response, to x2-3 contrast. 
Down hole: to x5 in 2 holes. 

HYDROLOGY: 

DATA .-.Ol'RCE: 

No data. 

Amax. 
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8. GASCOYNE RIVER (Yinnietharra-Mt. James) 

Mt. Phillips: 400E, 940N to 450E, 900S. 116°00,E, 24°36'S to 
116°30,E, 24°55*S. 

4̂'̂ norous :ninor occurrences along Gascoyne R. and its tributaries, including 
Corktree Well, (403E 939N), Victory Bore (413E. 941N) , Doug Bore (419E, 935N), 
Daly Bore (439E, 910N), Madonga Creek (446-451E, 904N), Wabli Creek (432E, 905N), 
Thirty Three R (432E, 946N). See also separate entries for Yinnietharra, 
Minindi Creek, Murramburra. 

JEOLOGY: Proterozoic granites, gneisses and migmatites; sediments 
of the Bangemall Group. Some primary U mineralization in 
euxenite-bearing pyritic tenses in mica schists. 

GEOMORPHOLOGY: Silcrete-calcrete terraces flanking gently sloping coiluvial 
valley of Gascoyne P. and its tributaries. Terraces are 
mesa or cuesta-like, approximately 30m above valley floor. 
Valley floor itself is a terrace, now being 3-5m above river 
level. 

REGOLITH: Silicified calcretes, often with opaline silica, form 
resistant cappings to mesas, and overlie hard calcrete, 
soft calcrete, sandy clays with calcrete nodules, and 
weathered bedrock. Calcrete thickness: 8m or more. 
In valleys, calcreteis and calcareous soils overlie 
coiluvial or alluvial clay-quartz horizons and weathered 
bedrock. 

MINERALIZATION: In terraces, e.g. at Corktree Well, Victory Bore, Doug Bore, 
Daly Bore, minor uranium enrichment associated with 
silcrete caprock; uranium contents up to 100 ppm U are 
known. Opaline silica often strongly fluorescent. 
Drilling at Corktree Well showed only 35-50 ppm U in sands 
and clays at 8-13m depth, beneath calcrete. In valleys, 
e.g. Madonga Creek, Wabli Creek, patchy carnotite minera
lization visible in shallow pits in thin calcretes and 
calcareous earths. Grab samples: 130-500 ppm U. 

RADIOMETRICS: Airborne: many anomalies with contrast to x2-x7, 
associated especially with silcrete caprocks. 
Ground: anomalies x5-xl5 associated with areas of calcrete 
outcrop in valleys. 

HYDROLOGY: Bore waters contain 5-350 ppb U; the maxima at Shallow 
Well and Minniritchie Well, but these may be due to 
suspended solids. 

DATA SOURCE: Amax; Samedan-Frio. 

9. YINNIETHARRA - Doweranin Well 

Mt. Phillips: 419E 935N to 431E 925N. 
NE .side of Gascoyne River, for 14km SE from 
Yinni*;tharra U.S. 

116°13 'E , 24°40 'S 

x ,Y : Pr ut.crozoi c qranit.t;r; , qnei.'-îscs , miqmatitr-s cind spdimcTits. 
P y r i t i - - v.-in-; with cux'-n i t-<- occur rif-ir M i n n i r i t c h i e Well . 
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'.'1NNIETHARRA - Doweranin Well contd. 

';EOMO WHO LOGY: Calcretc-siLcrott- terraces \30ro high) flanking cjently 
sloping colluvial-alluviai valioy of Gascoyne River; 
main valley floor is a lower terrace, 3m above river 
level. 

REGOLITH: 

MINERALIZATION: 

On terraces, thin soil overlies dense white-grey silcrete 
merging to slightly siliceous calcretes, in turn overlyinq 
fluviatile sediments and weathered gneissic bedrock; 
profile locally >50m thick. In valley, calcareous 
alluvial soils and calcrete overlie unconsolidated 
fluviatile sediments and/or gneissic bedrock. 
Calcrete, porous to dense, pale coloured, to 2.5m thick. 
Sediments calcareous in top few metres, are red-brown -
grey-green clays, silts and sands, to 65m thick. 

Grab samples: 200-6000 PP"> in pits; to over 1% U 
from hand picked siliceous material in valleys. 
Carnotite abundant locally in surficial materials in 
valley and terraces, usually as coatings on cracks and in 
cavities. Drilling indicates no significant enrichment. 
Samples from only 3 holes analysed - contain 130-700 ppm U 
between 2-4 or l-3m depth (location 2-3km E of Police 
Station woolshed, 431E 924N). Mineralization only 
surficial, patchy, insignificant. 

RADIOMETRICS: Airborne: several airborne anomalies to x3-x7 contrast 
(principally at 419E 935N, 423E 931N, 424E 927N, 426E 929N, 
431E 924M) . 
Ground: anomalies with contrast x2 to maximum xl8 
(54,000 cpm). In valley, at 424E, 927N, anomaly 2800 x 650m. 
Down hole: anomalies to x4-x8 (i.e. to 180 cps) in top 
10m, over l-2m (no assays, probably 20-80 ppm U). 
At 431E 924N, anomalies x5 to xlO represent 130-700 ppm U, 

HYDROLOGY : 35 ppb U in Doweranin Well: 
Well. 

350 ppb near Minniritchie 

DATA SOURCE: Samedan-Frio; Amax. 

10. MURRUMBURRA 

Mt. Phillips: 457E 937N 
On Thomas R. (S bank), 3km NE of Murrumburra Pool. 

116°31'E, 24°37'S 

GEOLOGY : 

' -.EOMORPHOLOGY : 

Proterozoic gneisses; sediments of Bangemall group. 

Domed mesa terrace, on S bank of Thomas R. Mesa stands 
approximately 30m above lower terrace levé; lower terrace 
now incised by tributaries of Thomas R. 

file:///30ro


30. 

10. MURRUMBURRA contd. 

PEGOLITH : 

MINERALIZATION: 

On mesa scarp -
Fil?ï'£te (2m): black/translucent/white: porcellanous, 
chalcedonic, opaline, etc. 
•. ".' r- ."..•>:<.' (a) (5-7m) white clays, chalcedonic veins near 
surface, some iron staining. (b) (25-35m) green-grey 
cracking clays, with quartz, gypsum, ilmenite and 
occasionally blocky white clays. 
Kao I iyiized gneiss : 
On lower terrace, white and green gyps.iferous clays, 
locally with surface calcrete to l-5m thick, overlying 
kaolinized gneiss. 

Surface samples contain 200-1000 ppm U in irregularly 
shaped zone, approximately 100 x 200m on lower terrace. 
Carnotite visible on partings in calcrete clays and 
weathered gneiss, some visible in white silcrete. 
Drilling indicates 70-330 ppm U (average 180 ppm U) 
over apparently continuous lm interval, either at surface 
(in calcrete) or within top 6m (in clays). Mineralized 
horizon more extensive than indicated by surface expression, 
not defined by drilling. 

RADIOMETRICS: Ground: anomalous readings distributed through an area 
1.2 x 0.6km; on N side of mesa. Anomaly contrast x2-xl0 
over 5000m2. 

HYDROLOGY: 

DATA SOURCE: 

No data. 

Noranda. 

11. CHALBA CREEK 

Mt. Phillips: 395E 912N 
Near Frog Well, 35km SW of Yinnietharra H.S. 

115057'E, 24°50S 

GEOLOGY : 

GKMORPHOLOGY: 

REGOLITH: 

Proterozoic granite-gneiss. 

Calcrete: terrace and valley. 

Calcretes and calcareous earths; silicified calcrete on 
mesas. 

MINERALIZATION: Carnotite on coatings in calcrete. 
Grab sample 215 ppm U; 100 ppm V. 
Basement: 13 ppm U; 50 ppm V. 

RADIOMETRICS: 

HYDROLOGY: 

DATA r.OURC'lï: 

Ground scintillometer: x5 contrast. 

No data 

Urdnerz. 
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MININDI CREEK 

Mt. Phillips: 425E 913N. 
20km SSE of Yinnietharra H.S. 

116°14'E, 24°49'S. 

GEOLOGY : 

GEOMORPHOLOGY: 

Proterozoic granites, gneisses, migtnatites and schists 

Flat plain situated in the main valley of the Gascoyne 
River now being incised by the river and tributaries 
such as Minindi Creek. Terrace level approximately 
5-8m above creek, and probably 30m below silcrete terrace 
level, e.g. at Mutherbukin Pool, 5km N. Outcropping 
calcretes flank creek; eroded by creek and not present 
0.5km back from it. 

REGOLITH: 

MINERALIZATION : 

RADIOMETRICS : 

Profile in pit in area of calcrete outcrop: 
Calcrete (0-1.5m), containing detrital quartz; weakly 
bedded at surface. 
Yellow grey sand (1.5-2.0m), gypseous, cobbly and often 
ironstained. 
Light broun-grey silty sand (2.0—4.0m), with rounded 
quartz-bearing calcrete blocks to 30cm diameter. 
Grey-green sandy clays (>4.0m); calcareous, gypseous. 
Quoted thicknesses of the various horizons differ elsewhere; 
calcrete thickness may be greater. By creek, 40cm 
calcareous gypseous earths overlie highly calcareous 
weathered biotite rich augen gneiss. Elsewhere calcareous 
red earths, up to 1.0m thick, with carbonate nodules to 2cm 
below 20cm, overlie calcareous gypseous grey sandy clays. 

Disseminated carnotite common, predominantly in calcrete 
but also in underlying clay-quartz horizons and, rarely, in 
weathered gneiss. Mineralization occurs in an irregularly 
shaped area, up to 1800 x 200m on north bank of creek and 
over 300 x 150m on S bank; thickness 0.5-3.5 metres. 
Grab and channel samples: mostly 35-350 ppm U with some 
exceeding 1000 ppm. 

Ground: xl^-2 contrast over 900 x 100-300m, with peaks 
to x20. In pits, anomaly x3 to xlO, locally much higher. 
In deep pit, peak xl5 from 0.5-2m, declining to below x8 
at 4m. 

HYDROLOGY : No data. 

DATA SOURCE: Toledo Minerals. 



13. NARLOO 

.Vurgoo: 431E 544N 
In Greenough R., 4km SE of Narloo H.S. 

116°17'E, 27°52'S 

^•OKORPHOLOGY : 

RLGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY: 

Archaean granite - gneisses and minor greenstones. 

Channels and banks of Greenough R. 

Some outcrops of silcrete and calCrete bands in bank and bed 
of river, especially S of Shepherd W. Elsewhere 3m 
alluvium overlying red clay and quartz grit, 2-22m thick. 

Grab samples: silcrete 185 ppm U, calcrete 115 ppm U, 
quartz clay at 25m in DDH: 5-15 ppm U. Granites, 
pegmatites in region contain 5-15 ppm U- Adamellites 
of Nangcarrong Range: 10-20 ppm U. 

Ground: x3 contrast in areas with calcrete bands. 

Water contents vary 10-15 ppb U in SW to over 600 ppb U 
in E. DDH in Greenough R: 40-60 ppb U; Red Hill W: 
650 ppb U. Pools in river can contain up to 950 ppb U, 
due to evaporation. 

DATA SOURCE: Uranerz. 

14. DUDOOROW (Pindathuna Creek) 

Murgoo: 439E 538N - 492E 542N 
From 10km SSW of Melangata H.S. 

116°51'E, 27°53'S 

GEOLOGY : 

GEOMORPHOLOGY: 

Archaean granites, gneisses and greenstones. 

Raised calcrete and calcrete beneath clay pan in 
Pindathuna Creek. 

REG0LITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY: 

Calcrete (5-10m) often poorly consolidated overlying quartz 
grits, grey-green clays or latérite. Calcrete often with 
abundant opaline silica. 

Patchy, minor enrichments of uranium (100-250 ppm U) occur 
over distance of 3.5km, usually more or less evenly 
distributed throughout the 10m thickness of calcrete. All 
U-enriched calcrete has abundant opaline silica. 

Airborne: x2 anomaly (BMR) 
Ground: x2-3 anomaly associated with pits, excavations 
and mounds. Drilling indicates anomaly 3.5 x 200m to 
x3-x5 at depth varying from 1.5-8m. 

300 ppb U dt Baking Powder Well, 22km down drainage. 
Usually <i.O ppb U elsewhere. 

LATA TI"'H T'ricmin'-x. 
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NANGCARKONG SPRINGS 

Murgoo: 418E 538N 
15km E of Yuiii H.S. N of confluence of Greenough R. and 
Swan Crook. 

116°10'E, 27°59'S. 

GEOLOGY : 

GE0M0RPH0LOGY: 

REGOLITH: 

Archaean granite gneiss; minor greenstones. 

Flat lying calcretes forming bed and banks of Greenough R. 
and as terraces 5-10m above this. Flat ponded plain 
of calcrete, calcrete rubble, alluvial and gypseous 
sediments N of Springs. 

Calcretes as units 3-4m to 15m thick overlying sandy clays 
and lateritized bedrock. In river bank 3m of soft caxcrete 
and calcareous earths overlying approximately 30cm of white 
opaline silica and silicified calcrete; soft or weakly 
silicified sandy clays beneath silcrete. Away from bank 
calcrete can be overlain by 4m of ferruginous sands and 
alluvium. 

MINERALIZATION: Uranium enrichment in outcrop and bank of river, without 
lateral extent. Grab samples contain 5-830 ppm U; 
drilling gives weak anomalies (25 ppm U) in top 7m. Highest 
assays and strongest radiometric response given by silicified 
zone in river. Opaline silica strongly fluorescent. 

RADIOMETRICS: Anomalies over both sides of river, x2-x8 contrast over 
300 x 300m area. Contrast to x20 over 150 x 150m area. 
Weak anomaly in calcrete rubble of approximately 30 sq.km. 
Down hole: x4 contrast at 6m in calcareous clays. 

HYDROLOGY: Waters in bores and DDH: 35-115 ppb U; 2700-9500 ppm TDS. 
pH 6.2-7.0. Nangcarrong Springs 35-50 ppb U. 
Catchment area: 800km2. 

DATA SOURCE: Newmont, Uranerz. 

16. CAGACAROON 

Yalqoo 448E 447N 
Near Broad Old Well, 14km east of Gullewa. 

116°27 'E , 28°40 'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

Archaean granite-gneiss, greenstones. 

Calcrete drainage, below junction of calcretes from 
Bunnawarra (12tan NE) and Yalgoo and Pindathuna (50km and 
7Skm NNE). Calcrete body mostly 2-3km wide. 

Calcrete. 

Pi t s contain 70-225 ppm U. One of few places on whole 
ca lc re te body where U i s known to be concentrated. 
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16. CAGACAROON contd. 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Ground: x3 contrast, associated with calcrete. 
Broad Old Well - anomaly x5 over l.F'-n2. 

At 

Catchment area 2250km (to Pindathuna Creek). Many wells 
in drainage have 10-150 ppb U in water. 

Derry, Michener & Booth. 

17. NALLAN 

Cue: 605E 611N - 618E 615N. 
For 10km along drainage WSW from Limestone W, 
2.5km E of Nallan. 

l i y W E , 2 7 ° 1 7 ' S 

GEOLOGY : 

GEOM0RPH0LOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROI/DGY : 

Archaean granite gneiss and greenstones. 

Raised calcrete, draining WSW to L. Austin. 

White, grey, tan or red-brown calcrete, usually with 
siliceous cherty lower horizon; overlies red-brown silty 
clay muds and/or weathered granite or latérite. Some 
alluvial cover locally to 2m maximum. Calcrete thickest 
in E, to 15m, including a silicified zone of up to 8m. 
To W of Webb Well (approximately along 610E), calcrete 
averages 7m thick, whilst at approximately 607E, average 
thickness is 4m. Water table 3-5m. 

Minor enrichment (30-70 ppm U) widespread, usually over 
zone just below water table; zone l-2m thick in thin 
calcrete (4m), 2->6m in thick calcrete; often associated 
with cherty horizon. Carnotite occasionally visible, 
especially in pits near Nallan Well and Webb Well. 
Values 150-160 ppm U over l-2m occur patchily 2.5kir W of 
Webb Well in area of surface carnotite mineralization. 

Down hole: xlO-30 where maximum enrichment found 
(i.e. 200-500 ppm); x3-4 on hand scintillometer on samples. 
No surface anomaly at Webb Well even though carnotite 
visible in pits. xl5 anomaly at 4m associated with 
250-300 ppm U at water table. 

No data. 

DATA SOURCE: Australian Silicates, Pyrophyllite Corporation Limited, 
Uranerz. 
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18. TAINCROW 

Cue: G34E 6J4N - 642E 617N. 
For 5.5km ENE from Taincrow H.S. 

llS'lO'E, 27°16'S. 

GEOLOGY : 

GEOMORFHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

Archaean granites, gneisses and greenstones. 

Calcrete draining WSW towards Lake Austin. 

Calcrete, to 12m thick; average approximately 5m. 
Locally overlain by sands. Underlain by quartz clay grit. 

Minor uranium enrichment mostly in lower part of calcrete. 
Usually less than 50 ppm V, but maximum assay = 250 ppm U 
over lm. Disseminated carnotite locally present. 

Ground: >x2 anomaly over area 4.5 x 1.5km, W from 
640E 617N. 

HYDROLOGY : 

DATA SOURCE: 

Maximum 65 ppb U. 

Esse 

19, AUSTIN DOWNS 

Cue: 585E 598N to 584E 595N. 
From near Lakeside Well 4.5km WSW of 
Austin Downs H.S. to L. Austin. 

117»42'E, 27°26'S. 

GEOLOGY : 

GEOMORPHOLOGY: 

Archaean granites, gneisses and greenstones, 
to h has 70 ppm U. 

Adamellite 

Calcrete over 50km2 in area, as prominent flat lying 
platform approximately 2-3m above surrounding alluvial-
colluvial plains entering L. Austin to the S. Narrow 
channel from lake at 584E 595N is main zone of enrichment. 

fcHOGLITH: 

MINERALIZATION: 

In c a l c r e t e p l a i n , c a l c r e t e o v e r l i e s o range brown c l a y . 
Calcvete: 10-14m t h i c k i n N, 3-4m i n S. Predominant ly 
d o l o m i t i c where most r a d i o a c t i v e . Cha lcedon ic t o N. 
Some g y p s i f e r o u s . Orange broim alay: 3-5m t h i c k , 
ca rbona te r i c h , w i th q u a r t z and m a g n e t i t e . 
In p l a y a , up t o 10m s a l i n e o range red c l a y s c a r b o n a t e 
and gypsum r i c h w i th c a l c r e t e n o d u l e s , o v e r l i e 
up t o 30m red-brown c l a y s , w i th g reen c l a y o r bedrock a t 
d e p t h . The o r a n g e brown c l a y u n i t i s t h e u s u a l uranium 
h o s t . 

Uranium mostly in calcrete nodule bearing clays, either 
beneath calcrete or in playa. In calcrete area, carnotite 
occurs as coatings; grab samples from calcrete have up to 
1200 ppm U, but drilling showed contents rarely exceeding 
SO ppm (maximum 250 ppm). In playa, carnotite occurs as 
disseminated patches and coatings in clay, often associated 
with Mn oxides, usually at water table (0.4m). Uranium 
contents exceeding 450 pptn occur in area 1.5 x 0.5km, in 
top 5m. Maximum values exceed 2000 ppm U. Anomaly 
associated with 2 channels entering lake. 
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19. AUSTIN DOWNS contd. 

MINERALIZATION V-U have sympathetic relationship in calcrete and near 
contd. surface in lake mud» unrelated at depth. 

RADIOMETRICS: Ground: anomaly x2-x5 contrast. In lake, anomaly is 
1.9km x 0.10km. 
Down hole: only relates to ground radiometrics when 
within 2m of surface. Contrast x4-xl0. 

HYDROLOGY: Waters: 10-25 ppb U, maximum 55 ppb. TDS: 2.3-3%; 
HCO3-: 200 ppm at calcrete-lake interface, <100 ppm 
in lake >300 ppm in calcrete; S0 4

- -: 18000-19000 
ppm in and near lake; pH 7.0-7.4. 

TATA SOURCE: BHP, Australian Silicates. 

20. LAKESIDE 

Cue: 560E 570N - 564E 581N. 117°29'E, 27°36'S. 
Calcrete along Casuarina Creek, draining N for 11km 
through Lakeside H.S. 

GEOLOGY: Archaean granites, gneisses and greenstones. 

GEOMORPHOLOGY: Calcrete body, draining N to L. Austin. Mounded (3m) 
near Lakeside H.S. and near Killarney W. 

RECOI.ITH: Well consolidated, silicified calcrete. Often covered 
by alluvium N of H.S. 

MINERALIZATION: Grab samples, from radiometric highs, give 115-300 ppm U. 
At Party Well, grab samples contain 40 ppm - 280 ppm U. 

RADIOMETRICS: Ground: all exposed calcrete: x2 regional background 
locally, readings xlO near Lakeside H.S. to x4 near 
Killarnev W. 

HYDROLOGY: In Sanford River valley, 15-70 ppb U; elsewhere low. 
Water at Party Well: 10 ppb U. 

DATA SOURCE: G.R. Dale (Mogul), Uranerz. 

21. WONDINONG 

Cue: 644-665E, 540-552N. 118°19'E, 27°49'S. 
Drainage entering SE of Lake Austin by Wondinong H.S. 

GEOLOGY : Archaean granite gneiss, greenstones and basic intrusives. 



WwNDINOrtG contd. 

GE0MORTHOL0GY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY: 

DATA SOURCE: 

Extensive- >;alcri'ted drainage entcri.-iq Lake Austin from SE. 
Calcrtt'.-. body over 4km wide, E of Wondinoncj H.S. ; ovpr 
8km wide near lake, mostly over 3m thick, forming nearly 
flat plain. Gypsum-quartz (kopi) plain and dunes on 
E margin oi lake. 

Calcrete and gypseous lake sediments. 

Narrow zone of U enrichment 4km lono in centre of calcrete, 
E of H.S. Rather extensive zone, within 15 x 5km area, 
W from H.S., in calcretes, and lake sediments within 
playa itself. Camotite in pits, etc: grab sample -
860 ppm U. 

Calcrete area defined by BMR airborne 50 cps contour; 
higher response (100 cps) and spot anomaly near lake. 
Anomalous radon over spot radiometric anomaly. 

Catchment area 2900km2. Waters 10-200 ppb V. 

Western Mining Corporation. 

22. NALBARRA 

Kirkalockd 570E 447N to 547E 437N 
Drainage extending over 22km WSW from Nalbarra H.S. 

117°30'E, 28°40'S 

GEOLOGY : 

GE0MORPHOL0GY: 

Archaean granites, gneisses and minor greenstones. 

Series of claypans with calcrete developed to W and S; 
drainage enters L. Monger near Burnabinmah H.S. 

REGOLITH: Alluvium and calcrete; to W and S, caicretes are 2-7m 
thick over clays and sands. 

XTNERAUZATION: Grab samples in pit 4km WSW of H.S. (at 568E 446N) 
10-50 ppm U. Drilling in calcrete: 4-10 ppm U 
(at 550E 440N). 

RADIOMETRICS: Ground: minor anomalies ^ to x2 contrast - in pans and 
calcrrte. 

HYDROLOGY : Wells in drainage near H.S: 5-35 ppb (J; wells elsewhere 
in catchment <5 ppb U. Catchment: 1170km2, 

DATA SOURCE: Carpentaria; Derry, Michener & Booth; Uranerz. 
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23. BURNABINMAH 

Kirkalocka 542E 431N. 
Margins of Mongers L., 2km SW of 
Burnabinmah H.S. 

117°21,E, 2H°47'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Archaean granite gnt iss and greenstones. 

Narrow playa channel entering Mongers I,; draining through 
calcretes SW of Nalbarra. 

Orange-red saline muds over calcareous muds. 

5-110 ppm U in top 20-50cm of muds. 

Ground: contrast to x2. Contrast x4 in E channel 
entering Mongers L., S of Pinyalling Hill (Ninghan 
537E 389N). 

Wells mostly <5 ppb U; lake brines: 80 and 150 ppb U. 
Wells E of Nalbarra 5-10 ppb U. Calcareous sites in 
E channel contain 5 ppb U. 

Uranerz. 

24. MARANALGO 

Ninghan 590E 363N. 
5km NW of Maranalgo H.S. 

117°48'E, 29°?2'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

Archaean granite, gneiss and greenstone. 

Calcretes associated with Warne R. entering NE arm of 
L. Moore. L. Moore is a playa lake with sand and kopi 
dunes on margins. Spring, probably permanent, where 
Warne R. enters playa, depositing carbonate. 

Red saline muds as playa surface. Not gypseous within 
500m of shore. 

Muds contain 30-150 ppm U in top 30cm; enrichment in 
crescentic zone up to 300m wide between Goodingnow and 
Maranalgo HiJl. 

Airborne: Gradient anomaly extending for up to 10km, 
reaching maximum of x3-4 close to shore, with sharp 
cut-off to N, at shoreline. 
Ground: Shoreline between Goodingnow and Maranalqo Hill 
anomalous (x2-x4 contrast). 
Down-hole: Surface enrichment indicated by pronounced 
anomalies. 
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24. HAR1MALG0 contd. 

HYDROLOGY: 

DATA SOURCE: 

Waters alone Warne River increase down drainage from 
<10-35 ppb in NE to up to 270 ppb by lake - except 
one well at Pindabunna has 140 ppb U. Surfaco pools 
in creek: to 700 ppbU. Later analyses show ground
waters have 40 ppb U by spring, 80 ppb U in lake. 
pH of lake waters declines from over 7.0 at spring to 
below 4.0, 50km. 

F. Trask 

25. WARRDAGGA CREEK 

Ninghan: 561E 3 SON 
23km ESE of Ninghan H.S. 

117°31'E 29°27'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGCLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Archaean granites, gneisses and greenstones. 

Entry of creek in L. Moore (Base of sand and kopi dunes 
around channel). 

Muds in lake, sand on shore. 

15-130 ppra U; peaks at approximately 50-80cm down hole. 

Anomalies x2-xl0 around sand dunes, approximately 10-25 x 600m. 

Creek waters: 60ppb U. 

Uranerz. 

2 6 . CURRONE-BIMBIJY 

N i n g h a n : 607E 334N; 605E 328N; 604E 315N; 
c.0rjE 31.3N. 

M a r g i n o f unnamed p l a y a , E o f Lake M o o r e . 

GEOLOGY : 

CKOMORPHOLOGY: 

KEGOMTH: 

MINERALIZATION: 

117055'E, 29°35-45'S. 

Archaean granite and gneiss. 

E margin of playa, with kopi dunes and aeolian sands. 

In playa, gypsiferous orange red muds, to 40cm over 
green grey clay. In dune swales environment, brown 
qypsiferous soil over brown grey clays. 

Surface enrichments in piaya to >35 ppm U, usually in 
oranyô muds. On margins, enrichments 150-700 ppm U 
occur usually near interface of soil and underlying 
clay at 15-50cm, declining markedly with depth. 
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26. CURRONE-BIMBIJY contd. 

RADIOMETRICS: Several low order ground anomalies, contrast x2-x4, 
usually less than 50 x 150m. Down hole anomalies 
peak at 40-50cm. 

HYDROLOGY : Waters mostly < 15 ppb; well at (601E 335N) has 250 ppb 
U. Brines on playa - up to 150 ppb U. 

DATA SOURCE: Uranerz, Newmont. 

2 7 . THREE RIVERS 

P e a k H i l l : 199E 854N - 198E 859N 
N from L i m e s t o n e W, 14km SSE o f T h r e e R i v e r s H . S . 

1 1 9 o 1 0 ' E , 2 5 ° 1 6 ' S 

GEOLOGY : 

GEOMORPHOLOGY: 

Proterozoi" sediments of Bangemall Group, Archaean and/or 
Proterozoic granites. 

Low calcrete terraces (to 4m) in Gascoyne River (S branch) 
flood plain in basin between ridges of Bangemall sediments. 

REGOLITH Cavernous and mounded calcretes, average 7.5m thick, 
extending beneath alluvium. Sediment thickness over 25m 
in places. Calcrete formed in narrow, N trending 
channel 5m deep. Gypsum developed in calcrete. 

MINERALIZATION: 

RADIOMETRICS : 

Patchy carnotite. U as thin (0.5m) zones; average 
maximum value 65 ppm (range 5-230 ppm). Maximum value 
encountered (360 ppm) in sediments beneath calcrete. 

Down hole: x2 anomaly over 4 x 0.5km, locally >x5 at 
depths varying from 2 to 14m thickness l-4m. Highest 
values on calcrete currently being dissected. 

HYDROLOGY : Waters vary 2500-18000 ppm TDS, pH 7.5-8.3, 100-150 ppb U, 
80 ppb V. More saline waters associated with higher U 
values in solids. 

DATA SOURCE: Chevron. 

28. HILL VIEW - MURCHISON DOWNS 

Glengarry 162E 650N - 194E 667N. 
Drainage extending 40km from about 12km ESE of 
Murchison Downs H.S. down to Comet Well, 8km 
SSE of Hill View H.S. 

11B°55'E, 26<>51,S 

GEOLOGY: Archaean granite gneiss and greenstones. Possibly 
soirif Proterozoic sandstones. 
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GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

28. HILL VIEW - MURCHISON DOWNS contd. 

Calcrete drainage, mostly 0.6-1.5km wide, increasing to over 
2km S of Hill View. Thickness 1.5-12m with nearly continuous 
central zone over 6m thick down from Murchison Downs H.S. 

Calcrete 

One longer and two short uranium anomalies, totalling 32km , 
generally less than 1km wide, aligned along drainage from 
lkm S of Comet Well to 3km S of Centre East Well. Uranium 
enrichment closely associated with calcretes over 3m thick 
in centre of channel. Calcretes near Little Alston W: 
66-170 ppm U. 

Airborne: x7 contact in calcrete N of Comet Well; 
elsewhere little response. 
Ground: traverses show contrast x2->xl0 over U enriched 
zones. 

Catchment area 2100km . Water in wells up from Hill View 
H.S: 20-40 ppb U. 

Western Mining Corporation. 

29. N0WTHANNA HILL 

Sandstone: 145-155E, 632-642N 
10km WNW of Yarrabubba H.S. 

1 1 8 ° 4 1 ' E , 2 7 ° 0 5 ' S 

GEOLOGY : 

GE0M0RFH0L0GY: 

KEGOLITH: 

MINERALIZATION: 

KALjIOMETRICS: 

HYDROLOGY: 

Archaean granite-gneiss and greenstones. 

Drainages from Cogla Downs (SE) and Hill View - Murchison 
Downs (NE) ponded by greenstones at Nowthanna Hill. 
Playa lake, with extensive flat lying calcrete platform on 
eastern margin. 

Calcrete, mostly over 1.5m thick and locally exceeding 6m. 
Basement depth mostly over 60m. Gypseous red muds in 
playa. 

Fairly widespread zones of uranium enrichment, approximately 
9 x 5km, mostly in areas of calcrete and particularly where 
calcrete is thickest. Some enrichment in playa not 
associated with calcrete. 

Airborne: high anomalies at 148E 637N (x4 contrast, 
400 cps) and 149E 633N (150 cps) correspond to main areas 
of uranium enrichment over calcrete. 100 cps contour 
approximately defined extent of U enrichment in area E of 
lake. 
Ground: traverses indicate uranium enrichment shown by 
contrast xl^-2. Contrasts exceed xlO, especially where 
calcrete mounded. 
a-track cups: background 25T/min., anomaly 100 and 900 T/min. 

2 
Catchment area >72S0km . 

PAT A SOURCE: Western Mining Corporation. 
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30. YARRABUBBA - Bedan Well 

Sandstone: 168E 
Drainage area NW 
Yarrabubba H.S. 

633N to 162E 637N 
from Bedan Well, 9km E of 

118051'E, 27°06*S 

GEOLOGY : 

GEOMORPHOLOGY: 

Archaean granite-gneiss, greenstones and basic intrusives. 

Close to down-drainage end of calcrete aquifer and 
associated playas and clay pans commencinq near Cogla 
Downs. Calcrete up to 2km wide, 6-9m thick at Bedan 
Well, becoming narrower and shallower to NK, terminating 
after 8km. Calcrete is E of playa system, which turns 
W towards Nowthanna Hill. 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY : 

DATA SOURCE: 

Sediments, some calcrete. 

Uranium anomaly in alluvial sediments between calcrete and 
playa system. Extends 1 x 7km NW of Bedan Well. 

Airborne: x2 anomaly (200 cps) in centre of U enriched 
zone. 

Catchment area 5150km2. 

Western Mining Corporation. 

31. YEELIRRIE 

Sandstone: 277E 628N - 2B7E 625N 
At Twelve Mile Bore, 20km NW of Yeelirrie H.S. 

119°55'E, 27"11*S 

GEOLOGY : Archaean granite-gneiss; greenstone on W margin of 
catchment. Possibly some Proterozoic sediments. 
Sub-outcropping greenstone may occur about 3km up 
drainage from Twelve Mile Bore. 

GE0M0RPK0LOGY: 

REGOLITH: 

Raised calcrete with associated claypans, central drainage 
of Albion Downs basin. Probable granite bar across 
drainage down from mineralization. 

Porcellenous and earthy calcrete, average thickness 4-7m, 
exceptionally to 20m; overlain by soil and/or hardpan 
(0-3m) and underlain by clay-quartz alluvium. Depth to 
bedrock; generally 18-20m (over 80m elsewhere in basin). 
Soil/hardpan: quartz, montmorillonite, calcite, kaolinite. 
Calcrete - porcellenous: dolomite t calcite; minor 
montmorillonite, sepiolite; quartz. 

- earthy: dolomite, calcite, montmorillonitc; 
minor quartz. 
Alluvium - kaolinite, quartz; minor montmori]lonite, i11i tri, 
feldspar. Gypsum, colestite and halite locally common. 
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3 1 . YEF.LIRRIE c o n t d . 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

Carnotite as coatings to cracks and voids, in calcrete 
and transition to clay-quartz alluvium. Anomalous 
uranium values occur over a distance of 45km, in belt up 
to 3km wide along drainage. Main mineralization 10km 
length; orebody 6km x 0.5km to average depth of 8m. 
Reserves 46,000 tonnes contained U3O8; half in ore with 
grade over 0.36% U3OQ. 

BMR airborne radiometrics define channel, with prominent 
anomaly (over x2 contrast, i.e. >300 cps) over main 
mineralization. Ground radiometrics define much of 
anomalous calcrete by 250 cpm contour; orebody gives x2 
contrast (400 cpm, maximum >1000 cpm). Radon response: 
x8 contrast (10,000 cpm) over near-surface ore. Grade 
not related to anomaly strength. 

Catchment area 3100km2. Salinity within ore zone 
20,000 ppm TDS. Bores 10-300 ppb U, locally exceeding 
700 ppb V. 

DATA SOURCE: Western Mining Corporation - "A General Account of the 
Yeelirrie Uranium Deposit" Exploration Division, 
Western Mining Corporation, April, 1975. 

32. COGLA DOWNS - Scottie Well 

Sandstone: 173-175E, 598-614N 
Drainage extending 19km, from No. 1 Well 
4km NW of Cogla Downs H.S. 

1 1 8 ° 5 4 ' E , 2 7 ° 1 9 ' S 

GEOLOGY : 

GE0MORPHOL0GY: 

REGOLITH: 

Archaean granite-gneiss, greenstones and basic intrusives. 

Central section of calcrete extending 50km from Wotan Bore, 
S of Cogla Downs. Here along E margin of chain of claypans 
and playas. Calcrete mostly l-2km wide, 1.5-6m thick. 

Calcrete and alluvial, aeolian and evaporitic playa 
sediments. 

MINERALIZATION: For 5km N of No. 1 Well; discontinuous elongate zone of 
anomalous uranium content, mostly associated with calcretes 
over 3m thick. Zone for 6km north from near Scotties Well, 
uranium mostly associated with alluvium and lake sediments. 
In pits, carnotite visible in calcrete and calcareous soil. 

RADIOMETRICS: Airborne: 100 cps contour and 6 spot anomalies define 
area where U enrichment occurs. (BMR data). 
Ground: traverse shows x2-x8 anomaly over enriched zones. 
Radon also anomalous in these zones. 

HYDROLOGY: Catchment area 1600km2. 

DATA SOURCE: Western Mining Corporation. 
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33. COGLA DOWNS - Homestead 

Sandstone: 170-174E 586-593N 

From 2 to 9km SSE of Cogla Downs H.S. 

118°5S'E, 27°29'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Archaean granite-gneiss, greenstones and basic intrusives. 

Upper section of raised calcrete, draining N, with associated 

clay pans and playas. Calcrete body terminates at Wotan 

Bore; body is 1-2.5km wide, 1.5-12m thick. 

Calcrcte. 

Uranium enrichment confined to 3 narrow elongate zones 

within 8km section of calcrete, generally whore calcrete 

thickness exceeds 6m. 

Airborne: no anomaly on BMR map. 

2 
Catchment area 1600km . 

Western Mining Corporation. 

34. SCHWARTZ WELL, L. MASON 

Sandstone: 237E 564N. 

12km SSW of L. Mason H.S. i.Skm E of Schwartz Well. 

119°30'E 27°42'S 

GEOLOGY : 

GE0MORPH0LOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

Archaean granites, gneisses and greenstones. 

Calcrete "isthmus and deltaic flata", and associated playa 

in L. Mason, derived from tributary drainage from S. 

Calcrete has dolines and karst features. Kopi and sand 

dunes flank playa. 

Calcareous sandy loams overlie calcretes (up to 6.3m, 

average 3.2m), these overlying sandy silty clays (to 

>15m thick). Calcrete "chalky" at top, becomes siliceous 

and porcellanous at depth. Sub-calcrete sediments tend to 

be indurated and calcareous in top 2.5m. In playa, 

gypseous clays (average 0.7:0 overlie sandy clays, 

occasionally calcareous (3.3m), and dark silty sandy clays. 

Uranium enrichment in calcareous sandy clay and silty sandy 
clays. From 53 holes, only 8 samples contain >100 ppm U; 
best interval lm with 400 ppm U, 300 ppm V. Others mostly 
50-60 ppm U, 2 50-280 ppm V 

Airborne: BMR spot anomaly at 2 38E 563N associated with 
0.3km clay pan. 

Ground: several small anomalies - x<?-xr> conl r.ist most ly 

associated with clay |MIIS in calcrete. 

Down hole: Anomalies mostly .'iwmj iated w i t li IK>I • :< • 1 1 .i:iou:; 
calcrete and underlying calcareous .sédiments and 
calcareous sediments in playa. 
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34. SCHWARTZ WELL, L. MASON contd. 

HYDROLOGY : 

DATA SOURCE: 

Most bore waters have <5 ppb U; Granite Bore 25 ppb, 
Samaria Bore 160 ppb. 3 holes in lake gave 250-600 
ppb (possibly solids contamination). 

AGIP - Mclntyre - Canadian Superior. 

35. LAKE MASON S.W. 

Sandstone: 224E 544N, 229E 557N 
26km NNE of Sandstone. 

119°23'E, 27°46'S 

GEOLOGY : 

GE0MORPH0LOGY: 

Archaean granites, gneisses and greenstones. 

Playas, clay pans and associated dunes and calcretes, 
SW extremity of L. Mason,- at entry of calcrete from 
Christmas Bore from SW. 

REGOLITH: 

MINERALIZATION: 

Playas have brown-buff gypseous clay (average 0.7m), 
brown sandy clays, calcareous near shore (0-6m, average 3.3) 
and silty sandy clays, occasionally possibly organic, to 
>8m deep. Clay pans have calcareous gypseous clay 
(1.25m) over clay alluvium with calcrete nodules (3m) 
over silty sandy clay. 

Uranium enrichment occurs predominantly in calcareous 
sandy clays usually between 1 and 5m depth, associated 
with water table in area of high salinity. Main zone in 
narrow channel lake embayment, and beneath calcretes 
marginal to lake. Main zone 150-700 ppm U, 180-350 ppm V 
over 2-5m (best grades 210-1050 ppm over lm intervals) from 
17 holes. Elsewhere <80 ppm U. BP quote at least 6 
pods, best grade 0.074* U over lm within anomalous area 
4.9 x 0.25-0.7km. 

RADIOMETRICS: 

HYDROLOGY: 

Airborne: J::R spot it 225E 553N 
Ground: traverses show x5-xl0 contrast at lake margins 
and clay pans in calcretes. Several areas in lake with x4 
contrast (largest 400 x 600m) especially in channel over 
distance of 2 x 0.4km - near spot anomaly. 
Down hole: x4-xl0, especially near water table. Some 
peaks also near surface of similar magnitude. 

In lake, water >400 ppb U (rangi? 100-1300); pH, 7.4-7.7; 
TDS -3.5%; HCO3", 100-350 ppm; S 0 4 " , 3000 ppm (possibly 
contaminated by solids in suspension). 

DATA SOURCE: AGIP - Mclntyre - Canadian Superior; BP. 
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36. CHRISTMAS BORE - LAKE MASON 

Sandstone: 213E 544N - 224E 553N 
Drainage from 15km NNW of Sandstone. 

1.190 .19'E, 2 7 ° 4 9 ' S . 

GEOLOGY : 

GEOM0RPH0LOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

Archaean granites, gneisses and greenstones. 

Broad calcrete drainage to NE, into Lake Mason. Minor 
clay pans and playas; kopi dunes on lake margin. Karst 
features on calcrete. 

Calcareous/gypseous soil (average 0.8m) overlying calcretes 
- generally 3-8m, average 4m. Underlain by sandy silts 
and clays, often carbonate indurated in top l-2m; darker, 
perhaps carbonaceous, at depth. Total sediment thickness 
3->28ra. Calcretes massive, earthy becoming siliceous at 
depth, with porcellanous, opaline lower horizon. 

Minor U enrichment - to 80 ppm - either in top l-3m of 
calcrete, or in sediments beneath. This enrichment found 
in all holes for 9km down drainage from Christmas Bore and 
probably farther (not fully tested); usually associated 
with water table. On playa, sub-calcrete silts have 
contents: 200-1100 ppm U (see L. Mason SW, No. 35). 

Airborne: no indication on BMR map. 
Ground: only minor radiometric response located in area 
down from Limekiln Bore, no data above; peaks associated 
with clay pans and lake margins (see L. Mason SW). 
Down hole: anomaly x2-x5 (background approximately 
1000 cpm) for 8 x 0.5km up drainage from Limekiln Bore; 
best average normally in sub-calcrete silts, i.e. not always 
associated with U enrichment. Anomalies >x5 at surface 
in areas of increased salinity (Christmas Bore) or below 
calcrete (at lake margins). 

Near Christmas Bore: 5-600O ppTi TDS; 50-150 ppb U; 
90-100 ppb V. Christmas Bore: 55 ppb U; Limekiln b.d.l. 

DATA SOURCE: Chevron, AGIP-Mclntyre-Canadian Superior. 

37. ROCKY DUMP WELL 

Sandstone: 135E 547N 
23km WSW of Inglewood H.S. 

1 1 8 ° 3 2 ' E , 2 7 ° 4 9 ' S 

GEOLOGY : 

GKOM0RPH0LOGY: 

REGOLITH: 

Archaean granites and gneisses; minor basics. 

Tributary valley draining SSW towards Lake Austin; 
possibly basinal in form. Calcretes with somo clay pans. 

Sediments 2.5-15m thick. Calcretes .wcraqc 4.7m, with 
base at depths from 1 to 9m below surface; usually 
cavernous with opaline siliivi. 
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Î7. ROCKY DUMP WELL contd. 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Minor U enrichment to S - 20-60 ppm; <20 ppm N of well. 

Downhole: zones mostly 1m thick give x4 anomalies; 
usually at surface in calcrete to S but below 2-3m in N, 
often below calcrete. 

Salinities 4000-5000 ppm TDS: pH 6.5-7.5; 30-200 ppb U; 
100-150 ppb V. Water table 4.5m. 

Chevron. 

38. NULYERCAMYER 

Sandstone: 134E 526N to 134E 533N. 
Approximately 33km SW of Inglewood H.S. from 
Nyuing W to 1km N of Nulyercamyer W. 

118°32'Er 27°57'S 

GEOLOGY : 

GE0H0RPHCLOGY: 

Archaean granites, gneisses, greenstones and basic intrusives. 

Sediment filled valley, east of present drainage, flowing N 
and W to L. Austin; partly basinal in form, with restriction 
to N. 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Sediments 7->45m thick; extensive calcrete outcrops. 
Calcrete base 2 to 14m below surface, average thickness 
5.6m. In N deep calcretes occur at 29-34m. Calcrete 
opaline, silicified. 

Minor U enrichment (average 57 ppm) in N part of prospect 
area only, associated with calcretes 6-12m thick. 

Airborne: BMR spot anomaly. 
Ground: narrow N trending zone to E; contrast to x7. 
Down hole: Contrast x3 to >xl5 in silicified calcretes 
up to 4m thick, over area of 3.5 x 0.5km. Peak usually 
within 5m of surface. 

Water table: 2-5m. Salinity range approximately 
1,100-3,700 ppm TDS pH 7.5-8.1. (High Ca++ and 
HC03", low SO4 ). U content 13-200 ppb, lower 
values tending to be in H, V content 80-200 ppb. 

Chevron, Western Mining Corporation. 

39. ANKETELL 

Y m.miri : lr.7E 519N t o Sands tone 152N 527N. 
H. twtjcn Yalqoo Wn 1 1 and Nedney Well , 10km W of 
• i s k f t . ' J Ï i l . S . 

118°42*E, 28°00 'S 

",;:of/ic;Y Archaean qranite-gnei :;r, and greenstones. 
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3 9 . ANKETELL 

JEOMORPHCLOGY: 

KEGCLHH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY : 

DATA SOURCE: 

Upper section of calcrete draining NNW to W through 
Wondinong to L. Austin. Calcrete here 1.5-12m thick 
l-2km wide. Depth to bedrock mostly over 12m. 

Calcrete. 

Uranium anomaly broadly follows calcrete from 2km SSE 
of Yalgoo Well to main road in zone 1.5km wide,-
bifurcates N of road. Not associated with thickest 
calcretes. Calcrete barren NW from Nedney Well. 

Airborne: BMR anomalies at Yalgoo Well. 
100 cps contour follows E boundary of U enrichment. 

2 
Catchment area 650km . 

Western Mining Corporation. 

40. WINDIMURRA 

Kirkalocka: 665E 498N to Youanmi 140E 490N. 
Drainage extending NW from 5km NE of Windimurra H.S. 

118°30'E, 27°30'S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

Archaean granite gneiss, greenstones and basic intrusives. 

Raised calcrete drainage from SE and E, ponded by bar to W, 
at 660E 497N. Calcrete body 14 x 3km, mostly over 1.5m 
thick, though thinner on NE margin. Ponded by bar at 6(S1E 498N. 

Calcrete 

Zone of U enrichment, mostly with thicker (3m) calcretes, for 
12 x 1.5km along calcrete body. Tendinq towards W margin 
of body and in latérites and associated sediments. Grab 
samples give 200 ppm U in calcrete, <40 ppm in latérite. 
Carnotite visible in pits, etc. 

Airborne: anomalies over both calcretes and latérites. 
100 cps contour in NW defines part of anomaly. 
Ground: Zone of uranium enrichment generally shown by 
x2->xl0 contrast. 

HYDROLOGY : 

DATA SOURCE: 

Catchment area 1500km . 
Water anomalous in well 667E 499N; wells to E and S 
mostly contain 15-40 ppb U. 

Western Mining Corporation, Carpentaria. 
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LAKE YOUINMERY 

Yoaanrai: 192E 4SJN to 199E 460N. 

9kn E of Youir.mery H.5. 

119°0t.'E, 28°34"S 

GEOLOGY : 

' ;EOMORPHOLOGY: 

BEGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOCY: 

DATA SOURCE: 

Archaean granite-gneiss and greenstones. 

Flaya lake and margins: salt flats and gypsum mcunds. 
Calcrete occurs around lake margins, with drainages 
entering from N and SW. 

Lake sediments - red brown clays and gypsum. Calcrete-
dolomitic + quartz. Calcretes from N, 5-8m thick, 
mostly poorly exposed. 

Minor enrichment in surface horizons of lake sediments, 
especially near N shore, 197E 457N. Grab samples of 
calcrete: 6-195 ppm U; soils over calcrete: 145 ppm. 
Drilling 'n calcrete 8km NNW indicates occasional minor 
enrichments (60 ppm 0). 

Airborne radiometric anomaly: 100 cps contour over playa 
and calcretes. 300 cps contour associated with depression 
along lake boundary, with surface U enrichment. Radon 
(gas) anomaly 30-40 emans (background 2-10) correlates 
with air and ground radiometrics. 

Waters entering from N have 60 ppb U, 5600 ppm TDS, at 
New Well. Catchment area 2700km2. 

Asarco, Carpentaria, C.R.A. 

42. LAKE BARLEE - BROOKING HILLS 

:*arle": 2B0E 401N 
9km WSW of Porrinvale O.C. 

119°57'E 29°02'S 

.'iEOI.O'.-.Y: 

GEOMORPHOLOGY: 

:•<.-/ iOLITIi: 

MINERALIZATION: 

RADIOMETRICS : 

Archaean granite-gneiss and greenstones. 

Playa lake, arm of Lake Barlee, receiving drainage from 
granitic terrain to S; catchment defined by greenstone 
hills E and W. Gypsum dunes common in lake and on 
margins. Calcretes on SE margin of lake. 

Red gypsum rich clays, in lake. 

Near surface enrichment probably extensive in lake; mostly 
less than 40 ppm V, declining below 5m. One grab sample: 
1000 ppm U. 

Airborne: 6 point anomalies, associated with depression?; 
amid dunes. 
Ground: confirms trends, with contrast to xlO. 
Radon qar,: anomalies with x5-xl0 contrast confirm 
radiometric results. 
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42. LAKE BARLEE - BROOKING HILLS contd. 

2 
HYDROLOGY: Catcliment area 860km . Waters can contain up to 400 ppb U. 

DATA SOURCE: Asarco, Carpentaria. 

43. LAKE TEAGUE - Fyfe Well 

Nabberu: 389E 806N 
Area 3km W of Long Creek, 3km N of Lake Teague. 

12r;°54'E 25°42'S 

GEOLOGY : Proterozoic sediments, including carbonates, shall. , and 
sandstone of the Windidda Formation (Hall and Goodc, 1975) 

GE0M0RPHOL0GY: Valley with calcrete and colluvium, with disconnected 
playas towards S; playas flanked by dunes and gypseous 
earth. 

REGOLITH : 

MINERALIZATION: 

Calcrete 12-15m thick overlying bedrock or sands and 
gravels; hard white, occasionally silicified in lm 
bands. Water table 9m; where water table l.Sm in S 
calcrete clayey, softer. Near playa, calcrete overlain 
by calcareous gypseous earths; to N, ijm rise with 
calcrete overlain by ferruginous sand. Light gypseous 
clays in lake. 

Drilling and trenching show disseminated carnotite 
in calcrete, on grain boundaries, voids, etc. 
Enriched zone usually at about 0.7m depth, average 
thickness 1.5m contain 10-700 ppm U, average 4D pp„i. 
Other enrichments associated with claypans 10-15km W and to 
S, west of Morans Well on lake shore. 

RADIOMETRICS: Ground: 3 areas totalling 1.2km , contrast to xlO. 
Down hole: to x2-x4 in enriched zone. 

HYDROLOGY : Catchment area: 500 km 

DATA SOURCE: Esso. 

44. URAMURDAH CREEK 

Wiluna 329E 689N to 328E 684N. 
From Uramurdah Well to Lake Way, 17km SW of Wiluna. 

120°2l'E 26°42'S 

GEOLOGY : Archaean gran i te -gne iss and greenstones; Proterozoit 
sediments in headwaters of Uramnrdah Crri'k. 

GKOMOMIIOLOGY: Raised en I cre t" 1 , e n t e r i n g L. Way through "<'h<<tii i..M 1 .•.•It . i ' 
forming a p l a t f o r m J-2m above p laya s u r f a c e . Sori'l <iml 
kopi dunes around lake margins. 
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44. URAMURDAH CREEK contd. 

REGOLITH: Calcretes dominantly dolomitic, mostly over 12m thick, 
overlying silty clays (lllite, montmorillonite, kaolinite). 
In chemical delta, calcrete consists of massive and nodular 
dolomice and aragonite, cemented by sepiolite. Celestite 
locally common. 

MINERALIZATION: 

RADIOMETRICS : 

Area of anomalous U contents approximately 1 x 5km, 
associated with thickest calcrete. Most enrichment occurs 
at base of calcrete and in mottled sub-calcrete clays, 
location being closely related to present water table at 
depth of approximately 10m. Vam-Delhi-Westinghouse joint 
venture have announced reserves of >5000 tonnes U3O8 
occurring as carnotite, in material grading 1.6 lb 
(800 ppm) 03°8 Per tonne using a cut off grade of 0.51b 
(250 ppm) U3OS3 per tonne found in 5 lenses. Mean U/V 
ratio =0.5%. In chemical delta, carnotite actively 
precipitating on sepiolite-aragonite and dolomite, 
particularly close to water table. 

Airborne: some anomalous areas indicated by contrast xl-î-x2. 
Ground: outcropping mineralization indicated by x2-x5 contrast 
but several mineralized areas overlain by barren overburden and 
no surface radiometric response. Down hole: logging indicates 
main enriched zones contrast x3-xl0. 

HYDROLOGY : Catchment area 1700km- Waters contain 17-60 ppb U, 
9-50 ppb V. Some stock bores contain over 100 ppb U. 
pH of waters 6.6-7.0 

DATA SOURCE: Amax, Delhi-Vam-Westinghouse, Western Mining Corporation. 

45. DAWSON WELL 

W i l u n a : 297E 665N t o 309E 663N 
P r o s p u c t a r e a e x t e n d s 15km WSW o f Dawson W e l l . 

1 2 0 ° 0 8 ' E 2 f S ° 5 4 ' S 

GEOLOGY: Archaean granite gneiss and minor greenstones, 
encountered in drilling close to calcrete. 

Granite 

;EOMORPHOLOGY: Upstream section of raised .alcrete aquifer which drains 
KNE into Lake Way via Hink r Well and Abercromby Well. 
Calcrete body 33km long. Here, mostly 2 to 3.5km wide, 
1.5m thick near margins and ov^r 12m thick in centre. 

KEGOl.TTH : Calcrete. 

MINK-KALTZATION: Uranium enrichment generally associated with calcrete over 
6m thick. No uranium enrichment noted outside area of 
calcrete. Appears to be concentrated locally with 
thickest calcrete. Overall anomaly 15 x 1.5-2.5km, 
continuing E to Hinkler Well. Some carnotite 
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"» j • ivAvtoi/N nEijL con tel. 

RADIOMETRICS: No data. 

2 
HYDROLOGY: Catchment area 960km : calcrete waters contain 1HO-450 ppb U. 

DATA SOURCE: Western Mining Corporation. 

46. HINKLER WELL 

Wiluna: 313E 664N 
35km S of Wiluna. Prospect area extends from 
Dawson Well to Abercromby Well. 

12o°12'E 26°52'S 

GEOLOGY : 

GEOM0RPH0LOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY: 

Archaean granite gneiss and some greenstones. 

Raised calcrete aquifer draining ENE into Lake Way. 
Calcrete body 33km long; 2-2.5km wide at WSW end, 
narrowing 0.5km down drainage near Abercromby Well, then 
widening as chemical delta entering Lake Way. Calcrete 
up to 15m thick in WSW, thinning to 5m down drainage. 
Sepiolite-aragonite facies occurs near chemical delta 
into Lake Way. 

Calcrete, white or grey, consisting of calcite and/or 
dolomite. Can be overlain by clay-silt alluvium and 
itself overlie 'latérite' or kaolin-quartz alluvium or 
colluvium after granite. 

Carnotite in voids, etc. widespread but weakly disseminated. 
Anomalous uranium (>20 ppm U) occurs in one main and 3 
minor zones within calcrete body, usually in top 1 to 3m. 
Main zone approximately 1 x 3km, associated with carbonate-
rich weathered granite. Maximum assays >700 ppm U. 

Ground radiometrics indicate most uranium anomalous zones, 
using 40 cps contour, even where alluvium thicker than lm 
occurs. Down-hole logging shows near surface anomaly. 
Radon in soil gas shows several elongate anomalies 
(30 eman contour; background <10). 60 <man contour 
indicates uranium anomalous zones. Radon in ground
waters: 10 eman contour defines uranium anomalous zones. 

2 
Catchment area: 1160km . Waters in catchment contain 
10-440 ppb U, 3-55 ppb V, 10-145 ppb K, generally 
increasing with proximity to calcrete. In calcrete waters, 
U contents less variable (60-100 ppb); V contents 20-80 ppb, 
higher values downstream from uranium mineralization, 
50->1000 ppb K, increasing towards L. Way. 

DATA SOURCE: Carpentaria. 
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47. MT. KEITH EAST 

Sir Samuel: 374-379E, Ô31-633N. 
15km SW of Barwidgee H.S. 

120°47'E, 27°08,S. 

GEOLOGY : 

GEOM0RPH0L0GY: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Archaean granite-gneiss and greenstones. 

Sandplain covered calcrete in Mt. Keith basin, draining 
E towards L. Maitland. Calcrete: 1.5-10m thick; body 
over 1.5km wide. 

Uranium anomaly l'j x >6km; not closed down drainage. 
Associated with thickest calcretes (mostly >3m). 

No data 

Catchment area 2300 km. 

Western Mining Corporation. 

48. LAKE MAITLAND 

Sir Samuel: 409E, 626-631N. 
Anomalous area is mostly in NE arm of lake. 

121'05'E, 27°10'S. 

3EOLOGY: 

ÎEOM0RPH0LOGY: 

•OLITH: 

MINERALIZATION: 

Archaean qranite-gneiss and greenstones. Proterozoic 
sediments in catchment N of Lake Way but probably do not 
contribute to L. Naitland. 

Playa lake on major calcrete continuous from Lake Way in 
NW; catchment includes basin E of Mt. Keith. Lake Way 
is probable drainage sump, hence no outflow contributed to 
Lake Maitland. 

Chemical sediments, rarely more than 10m thick, overlying 
alluvium. Lagoonal and elaypan sediments l-3m thick; 
gypsum, clays, minor halite. Dark (carbonaceous?) 
aalarete, 0-8m thick. Nodular calarete, 0-4m thick; 
nodules can be aragonite. Opaline silica, carbonate 
coated, 0-10m thick in W arm of lake. Clay-quartz, 
below 10m depth, grey clays in 25-30% fine subrounded 
quartz. Coarser sediments at depth. Dolomite is 
principal carbonate mineral; accessories include quartz, 
kaolinite, gypsum and halite. 

Uranium enrichment occurs within an area 8 x 1.5km in dark 
calcretes and gypsum-clay horizons of the playa, mostly 
in the top 3-4m, in a zone l-2m thick but with some in 
underlying horizons. Significant uranium mineralization 
occur in an arcuate zone mostly in the NE arm of the lake 
of about 4 x 0.1-0.4km, with uranium contents ranging 
from <100-2000 ppm, averaging in excess of 400 ppm. 
Carnotite is only rarely visible but can occur as 
disseminated particles of 5-30 microns and may be 
widespread in this form. Uranium enrichment not known 
in calcretes hetween the arms of the lake or entering from 
W, but is reported from calcretes to the north. 
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48 . LAKE MAITLAND c o n t d . 

RADIOMETRICS: 

HYDROLOGY: 

Anomaly defined by airborne radiometrics (100 cps contour) 
and ground radiometrics (40 cps contour); spot anomalies 
in raised calcretes marginal to lake. Radon gives low 
response, does not always correlate with drilling results. 
Down hole: background 10-30 cps; significant anomaly 
mostly 200-2000 cps 

Catchment areas NW arm 2300km2; NE arm 1900km . S<_-ne 
wells >200 ppb U. pH 7-7.3 in calcretes marginal tc, 
lake, 5.5-6.5 in lake. 

DATA SOURCE: Asarco; Carpentaria. 

49. LITTLE WELL 

Sir Samuel: 314E 609N. 
Approximately 32km down drainage from main 
Yeelirrie orebody, 11km ESE of Yeelirrie H.S. 

120°12'E 27°19,S 

GEOLOGY : Granite-gneiss; minor greenstone; possibly some 
Proterozoic sediments. 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

Calcrete, with associated claypans and playas, in central 
drainage of Albion Downs basin. 

Calcrete, with gypsum and halite in surface pans. 

Some carnotite. Mineralization predominantly in top 3m; 
grades commonly 350 ppm U with maximum value 700 ppm U 
over 1.5m. 

RADIOMETRICS: BMR airborne x3 contrast. 

HYDROLOGY: Catchment area 3670km2. Bores 10-300 ppb U. 

DATA SOURCE: Asarco. 

50. KALUWIRI 

Sir Samuel 298E 562N-292E 573N. 
Drainage 5km W of Kaluwiri H.S. 

120°02'E, 27°41'S 

GEOLOGY : Archaean granites, gneisses and greenstones; minor 
Proterozoic sediments. 

GEOMORPHOLOGY: Raised calcrete, forming part of important aquifer system 
draining S through Depot Springs. Calcrete 0.5-1.5km 
wide, 1.5-7m thick. 
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5 0 . KALUWIRI c o r . t d . 

REGOLITIi : 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY : 

Calcrete. 

Two uranium anomalous zones; for 4 x 0.5km N from about 
298E 562N in calcrete- and adjacent sediments; for over 
2 x 0.5km N and S cf 292E 573N associated with thickest 
calcretes. Drill cuttings: 3-50 ppm U. 

BMR: Weak trend, 100 cps. 

Catchment area 900km2 (to L. Mason). Uranium rich 
water in wells; some close to Proterozoic. 

DATA SOURCE: Western Mining Corporation. 

51. BOUNDARY WELL 

Sir Samuel: 407E 556N 
Area extending from Boundary Well N 6km to 
Gum Well and ESE 10km towards Mt. von Mueller. 

121°04,E, 27°46,S 

GEOLOGY : 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

Archaean granite-gneiss and greenstones. 

Calcretes, clay pans and playas on major drainage entering 
W end of Lake Darlot system from Lake Miranda. Approximately 
135km down-drainage from Yeelirrie. Immediate catchment is 
basin E of Agnew-Mt. Keith greenstone belt. Calcretes occur 
predominantly N and W of Boundary Well, between Gordons, 
Gum and Calowindi Wells. Calcrete thickness: over 7m, 
N of Boundary Well. 

Calcretes; gypsum-clay sediments in playas and clay pans. 

Mostly minor surface enrichment of U in lake sediments, 
rather than in calcrete. Uranium mostly less than 40 ppm, 
in top 2m only. Very locally surface grab samples are 
higher. 

Radiometric anomalies occur only over sediments marginal 
to the lakes; contrast x2 (60 cps). Radon: gas: 
scattered anomalies 40-80 emans, against background 5-20. 
Confined to playas. 

2 
Catchment area 2000km . 

DATA SOURCE: Carpentaria, Western Mining Corporation. 
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52. FRIDAY WELL 

Leonora: 295E 524N - 302E 513N. 120°04'E, 28°0S'S 
Friday Well is 22km NNW of Munjeroo H.S. 

GEOLOGY: Archaean granite-gneisses and greenstones. Very minor 
Proterozoic sediments. 

GEOM0RPH0LOGY: Calcrete drainage, continuing S from Depot Springs. 
Calcrete body 14km long, and 3km wide at Friday Well; 
2-5m thick. 

REGOLITH: Calcrete 

MINERALIZATION: Uranium anomaly confined to calcrete for 7km down from 
Friday Well over width of 2km. 

RADIOMETRICS: Airborne: anomalies on BMR survey refer to granite areas. 

HYDROLOGY: Catchment area 2300km2 (from L. Mason). 

DATA SOURCE: Western Mining Corporation. 

53. MOORNONG WELL 

Leonora: 334E 489N 120o23'E, 28°19'S 
Playa, 14km S of Pinnacles H.S. 

GEOLOGY: Archaean granite gneiss and greenstones. 

GEOMORPHOLOGY• Playa lake, with some calcrete on shore and "islands". 
Lake on major drainage, below confluence of large 
tributaries from Lake Mason and Lake Youanmery. 

REGOLITH: Lake sediments, no calcrete. 

MINERALIZATION: Minor uranium enrichment (80 ppm U average) in top 5m of 
lake sediments. Concentration decreases with depth. 
Maximum value 380 ppm U, 0-lm* with less than 10 ppm U 
below 2m. 

RADIOMETRICS: BMR airborne: x2 contrast (300 cps). 
Ground: x3-x5 contrast (150 cps). 
Anomalies occur in lake margins and on calcrete "island" 
Radon: in gas 30-70 emans over anomaly (background 5-10). 

2 
HYDROLOGY: Catchment area 2400km (excluding tributaries mentioned 

above). 

DATA SOURCE: Carpentaria, Newmont. 
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5 4 . IDA VALLEY-GUM WELL 

L e o a o r a : 329E 431N t o 338E 434N. 
Fo r 8km WSW from Gum W e l l , 11km SW o f 
I d a V a l l e y U.S. 

120°21'E, 28°47'S. 

GEOLOGY: 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

Archaean granites, gneiss and greenstones. 

Calcreted drainage from Lake Barlee to Lake Raeside; 
surfac- washes, clay pans and playas. Calcrete as surface 
to basin ponded by basic rocks at Dead Camel Hill. 

Sediments 6-29m thick (average 20m); calcretes, occasionally 
siliceous, up to 14m thick (average 5m) overlying calcareous 
silts and clays. Clays and gypsum in surface pans. 

Widespread minor enrichment of uranium, usually 20-150 ppm 
within top 3m. Local enrichments to approximately 1000 ppm 
U, especially in clay pans. Some enrichment at 5-6m locally. 
Similar enrichments occur up and down channel, e.g. at 
300E 426N; 314E 428N; 345E 435N. 

Airborne: x2-3 contrast: 
Ground: x2-xl0, with some extreme peak values. Maxiir.a 
usually correspond to near surface enrichments; high 
radioactivity usually associated with areas of saline 
groundwater, e.g. 4 x 2km area W of Gum Well. Downhole 
response greatest in top l-2m. 

Highly saline waters (1-5% TDS), pH 7.7-8.1. 180-670 ppb 
U to W and SW of Gum Well. Less saline (<0.5% TDS) in 
branch channel from S, with up to 150 ppb U. 
Catchment area 3120km2. 

DATA SOURCE: Newmont, Chevron, C.R.A. 

55. DEAD CAMEL HILL 

Leonora: 344-355E, 433-437N. 
4km S of Ida Valley H.S. from Dead Camel Hill 
to Lake Raeside. 

120°31'E 2B°46*S 

GEOLOGY: 

GEOMORPHOLOGY : 

PEGOLITH: 

MINERALIZATION : 

Archaean granites, gneisses and greenstones. 

E end of calcrete drainage into Lake Raeside from Lake 
Barlee. Channel approximately 3km wide. 

Profile: 0-lm sands; l-2m carbonate grit; 2-6m calcrete; 
6-12m quartz clay grit; 12-15m ferruginous grit. Water 
table normally 3-4m. 

Patchy mineralization over 2.8 x 0.4km, averaging below 
70 ppm U. Only 17 holes (of 340) give >70 ppm U; 
best 0-lm: 1480 ppm; l-2m: 450 ppm U; 2-3m: 200 ppm U; 
carnotite noted in this and 4 other holes. Maximum 
concentration generally at surface or in top 5m. 



58. 

55. DEAD CAMEL KILL cor.td. 

RADIOMETRICS: Airborne: BMR anomaly to x4 contrast from 5 x 2km 
along channel. 
Ground: Anomaly >x3 over 7.2 x 0.5m. 
a-track cups show anomaly to xl5 background. 

HYDROLOGY : 

DATA .SOURCE: 

No data 

Esso. 

56. LAKE RAESIDE W 

Leonora: 355-366E, 430-435N. 
Western end of Lake Raeside. 

120°38'E, 28°47'S 

GEOLOGY: 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

Archaean granites, gneiss and greenstones. 

Playa lake and claypans, with dunes and calcret.es on 
margins; on calcrete drainage from Lake Barlee, 50km W. 

In playas, gypseous clay-rich sediments and mostly thin 
calcretes, over friable clay quartz sediments. Locally, 
calcrete to 14m occurs in playa, with l-2m thick zone of 
green opaline silica within the top 6m. Calcretes, 
often over 7m thick, occur on lake margins, overlain by 
alluvial and aeolian material, e.g. 5km S of Bonnies 
Well. Depth to basement mostly 12-45m near Bonnies 
Well, shallower in playa. 

Extensive uranium enrichment in surficial clays and 
calcretes in playas - up to 500 ppm U in top 0.15m, 
declining to below 20 ppm at 5m. Enrichment of 
siliceous zone 80-270 ppm U over 2000 x 500m area. In 
calcretes N of lake, U enrichment associated with thickest 
calcretes, over a zone greater than 3 x 2km. A zone 
defined by BP Minerals is estimatod to contain 
6.7 x 10& tonnes at 0.025% el^Ou. 

RADIOMETRICS: 

HYDROLOGY : 

Airborne and ground radiometrics show main anomalies in 
centre of playas, subsidiary trends on margins. 
Airborne: x2 contrast. Ground: x2-x5, with txtn m»> peaks 
locally. Downhole: zone l-2m thick, up to 6m in depth in 
silica in playa calcrete, with over xlO contrast (maximum 
>xl00) over 2 x 0.5km area. Radon in gas (maximum 
135 emans) and waters (maximum 65 emans) correlates with 
radiometric anomaly in playa. 

Waters of playa highly saline (3-10* TDS), pH 6.5-7.5, 
with 100-700 ppb U and 30-150 ppb V. Less saline and 
usually less U rich water away from playa. Catchment 
area: 3920km2. 

DATA SOURCE: Western Mining Corporation, Nowmont, Carpentaria, HP, 
Chovroii. 

http://calcret.es


59. 

57. WALLING ROCK. 

Menzios: 323E 355N 
In unnamed playas, 9km ENE of Walling Rock. 

120°17'E, 29°25'E 

C;EOL<X;Y -. 

GEOMORPHOLOGY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY : 

DATA SOURCE: 

Archaean granites, gneisses and greenstones. 

Plays lake, part of a system of lakes and claypans 
draining into L. Ballard, with "islands" consisting of 
ridges, 3-7m high, of fine gypsum, and small outcrops of 
granite overlain by quartz sands. 

Gypseous muds and clays, overlying granitic bedrock. 
Thickness 5->25m. Water table at 3m in one traverse, 
3-6m in another, 1.5km distant. 

Muds mostly contain 10-30 ppm U, the higher values tending 
to be below water table. Maximum 80 ppm. 

Airborne: x6 anomaly (300 cps) over small area on lake shore. 
Ground: x2 anomaly in lake cf.surrounding terrain, with 
maximum xlO over quartzose sand rise - over granite. 
Down hole: x2 contrast for samples below water table. 

Waters from drill holes: mostly 8-50 ppb; maximum 109 ppbU. 
Radon: 8-120 emans. 

CRA, Carpentaria. 

58. QU0NGD0NG WELL 

Duketon: 547E 597N. 
40km NNE of Bandya H.S. 

122°21'E, 27°23'S. 

GEOLOGY : 

GE0M0RPH0L0GY: 

REGOLITH: 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY: 

DATA SOURCE: 

Archaean granite-gneiss, greenstones. 

Poorly defined drainage, approximately N-S. Clay pans 
and playas 6km N and S of Quongdong Well. Calcrete S of 
Urarey outcamp (545E 593N) for 8km. Calcrete up to 2km 
wide, 3-10m thick. Depth to bedrock 20-30m in centre, 
of drainage. 

Calcareous hardpan. 

Uranium anomaly as narrow belt approximately 6 x 1km 
N from Quongdong Well in carbonate rich colluvium and 
alluvium. 

No data 

Catchment area - drainage difficult to define. 

Western Mining Corporation. 



5 9 . BANJIWARN-VICKERS WELL 

D u k e t o n : 465E bbiiN. 
A n a b e t w e e n B a n j i w a r n H . S . , V i c k e r s W e l l a n d Lake D a r l o t . 

1 2 1 ° 3 6 ' E , 2 7 ° 4 5 ' S 

GEOLOGY : 

GEOHORPHOLOGY: 

REGOLITH: 

Archaean granite-gneiss and greenstones. 

Broad calcrete area and lake margin deposits between 
Erliston and Vickers Creeks. Calcrete mostly >1.5m; 
over 7m between creeks and up to 10m close to lake. 
Calcrete buried by aeolian and lake sediments to S and SW 
but probably not continuing under lakf. 

Calcrete and gypsum rich lake sediments. 

MINERALIZATION: Uranium associated with narrow zone of exposed calcrete 
10m thick about 2km W of Vickers Well. Broad zone of 
weakly anomalous uranium (7 x 2.4km) in sediments of 
lake and margins. 

RADIOMETRICS: Airborne: anomalies associated with zone of enrichment in 
calcrete and along lake margin. 

HYDROLOGY : 

DATA SOURCE: 

Catchment area 2000km . Water from some wells close to 
creeks have U contents of 10-50 ppb. 

Western Mining Corporation. 

60. THATCHER SOAK 

R a s o n : -40E 523N 
A p p r o x i m a t e l y 57km E of Cosmo N e w b e r r y . 

1 2 3 ° 3 5 ' E , 2 8 ° 0 1 ' S 

GEOLOGY : A r c h a e a n g r a n i t e - g n e i s s a n d g r e e n s t o n e s ; P e r m i a n a n d 
M e s o z o i c s e d i m e n t s . 

GE0MORPHOL0GY: 

REGOLTTH: 

MINERALIZATION: 

RADIOMETRICS : 

HYDROLOGY: 

111 defined calcrete drainage; flow direction uncertain 
but probably to NE, to L. Throssel. Clay pans, playas and 
extensive sand plain. 

Calcretes (2-6m thick) over "white clay" horizon (2m) and 
silty sands and clays. Calcrete and "white clays": 
dolomite; some calcite and quartz (to 25%) . 

Uranium either as visible surface mineralization (carnotite) 
or concentration at depth. Sporadic throughout 11km 
calcrete drainage, usually in thicker (4-6m) calcreto 
above water table. Main zone 7.9 x 0.9km, along drainage, 
with grades up to 350 ppm U. 

No data. 

W a t e r t a b l e : 6-8m. C a t c h m e n t a r e a - d r a i n a g e d i f f i c u l t t o 
d e f i n e . 

DATA SOURCE: HI' 
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6 1 . POINT MOORE 

Rcison: f>6 5E, 490N. 
Approximately 120km NE of Laverton. 

1 2 3 ° 2 8 ' E , 2 8 ° 1 7 , S 

GEOLOGY : 

GEOM0RPH0LOGV: 

REGOLITH: 

Archaean granites and gneisses; Mesozoic sediments. 

Calcrete filled trunk valley, possibly ponded locally, 
forming drainage into L. Throssel. 

Pitting and drilling indicate the following general profile:-

0 - 0.6m thick 
.2 - 10m, average 5m. 

0 - 6m 

MINERALIZATION: 

Red-brown calcareous soils 
Calcrete: white - light brown, with 

minor clay-quartz and iron oxide 
dolomitic 

Silcrete and silicified calcrete 
Clay quartz and clays; top 2-3m 

frequently silicified; becoming 
soft near water table - at 
approximately 10m depth 

Grab samples from shallow pits over distance of 6km 
reputably contained 20-4000 ppm U with visible carnotite. 
Drilling indicates only patchy, minor enrichment in range 
5-80 ppm U (0.6m sample interval) in calcrete. Visible 
mineralization usually as thin seams (<10cm) of carnotite-
bearing calcrete, usually l-3m below surface. 

Ground: carborne traverses indicate irregular anomalies 
to x3 contrast in region of surface mineralization. 
Down hole: point anomalies in some holes correspond to 
thin seams of carnotite mineralization. 

HYDROLOGY: Water table mostly 8-llm. Catchment area indeterminate. 

DATA SOURCE: B.G. Mullumby. 

62. PONGO POOL. 

RADIOMETRICS: 

Winning Pool: 328E 100N. 
E Bide of Hamlet Creek, N side of Wynne Creek, 
up from Pongo Pool, 27km ESE of Towera H.S. 

115°22'E, 23'16'S 

GEOLOGY : 

GEOM0RPH0LOGY: 

REGOLITH: 

Proterozoic schists and shales of Ashburton Formation. 
intruded by gneissic granites. 

Silcrete-capped calcretes beside Hamlet and Wynne Creeks. 

Calcrete, often overlain by sands and gravels and itself 
overlying calcareous river gravels and sands. Calcrete 
has silica caprock; calcrete varies from friable granular 
material to soft, argillaceous material. Thickness 
probably exceeds 7m in places. 
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62. PONGO POOL contd. 

MINERALIZATION: 

RADIOMETRICS: 

HYDROLOGY : 

DATA SOURCE: 

Surface sampling indicates calcrete has 15-800 ppm U, 
average <100 ppm. Carnotite visible locally-

Airborne: x2-10 contrast over 1.5 x 0.2km. 

No date 

BHP 

LYNDON - Minor occurrences 
Winning Pool: 310E, 055N; 320E, 041N. 

Carnotite occurrences in calcrete are also recorded in partly consolidated 
calcretes overlying alluvial and colluvial sediments and gneiss between 
Quaile Springs (310E, 053N) and the Lyndon R., 6km W of Lyndon H.S., and at 
Willaraddie Creek (320E, 041N) , 14km SSE of Lyndon H.S. These mostly 
contain 35-80 ppm U, but with some very high values obtained from qrab 
samples of carnotite-bearing calcrete. Ground radiometric response: 
x2-x5, with local peaks much in excess of this. 
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APPENDIX II . Compiled by R.C. KorvitZ. 

DISCUSSION OK THE GEOLOGICAL LEGEND TC ACCOMPANY TOE GEOLOGICAL MAP 

The calcretes occur predominantly in trunk drainages which are filled 
with alluvial and lacustrine deposits on a basement of Phanerozoic and 
Precanbrian rocks. Aeolian sands are shown where they obscure this regional 
geoloqy. 

The Precambrian Western Shield has been subdivided into five map units. 
The boundary between the Archaean units and those of the Proterozoic with Archaean 
remnants is uncertain as represented west of about longitude 118E and 
it is possibly a metamorphic and igneous contact. To the east of longitude 
118°E, the contact is an angular unconformity. 

The Proterozoic Nabberu and Bangemall basins sediments are not 
represented separately except where the former are significantly metamorphosed. 

The map has been compiled from published and unpublished sources, and 
from our own observations. The sources are listed in the bibliography. 
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