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SUMLARX.

Geochemical investigations of the uranium content
of the natural waters of the Ci-rcoar-Rockley district reveal
paradoxical results. The low urklmium content of the main
river flowing in the vicinity of the uranium deposit at
Carcoar is attributed to the small quantity of uranium avail-
able for leaching. Higher uranium content during rainy
weather is thought to be due either to the flushing action
of surface or near surface run off, or to the contribution
of uranium from streams which flow only in wet periods.
Possibly both causes play a part. It is recommended that
the programme be pursued at localities showing anomalies
during periods of heavy rainfall.

INTRODUCTION.

The occurrence of uranium minerals in association
with ores of cobalt and copper at Carcoar, N.S.W., was
recorded as early as 1896 by G.W. Card (1896). Little
interest was shown in the economic aspect of these deposits
until the period after the second World War, when detailed
geological and radiometric studies of the area were made by
the Bureau of Mineral Resources and the Geological Branch
of the New South Wales Department of Mines. It was suggested
that geochemical techniques might be ap,lied in tl is district
to discover whether further distinct areas of mineralization
existed. Accordingly, a programme of water sampling was
carried out by the author in the Carcoar-Rockley district
in March, 1956.

GEOLOGY AND RADIOACTIV1T.L.

Accounts of the regional and detailed geology of
the district, and of the mineralization at the Carcopr
deposits have been comprehensively dealt with by the follow-
ing authors: G.W. Card (1896), T.W.E. David (1889),
R.S. Matheson (1952), E.O. Rayner and R. E. Relph and
J. Bruce and J.M. Langley (1949).

In brief, the cobalt-copper-uranium lodes are
situated about one mile south of the granite mass which has
its southern termination at Carcoar in a north-easterly
trending diorite-slate complex. The deposits are said by
David to consist of lenses and bunches of ore minerals,
occurring either within or at the contact of the diorite
and slate. Patches of uranium mineral are apparently
associated with both cobalt and copper ores.

A series of shears, mapped by Bruce and Langley,
are located to the west of the mineralized area and run in
a northerly direction for several miles from the Coombing
Iron deposit.

Anomalous radioactivity has been detected over
this area by means of airborne acintillameter surveys (J.
Daly 1951) and is reputed to be associated with these
north-south trending shear zones and not the outcrop of
granitic rocks.

GEOCHIXICAL INVESTIGATIAS.

The technique of sampling and testing natural
waters for their uranium content has been described by Ostle.
No technical data or discussion need be included in this
report, as identical methods were adopted throughout.



A, preliminary visit to the mineralized area by
Messr. D. O ttriscoll, D. Ostle and the author auggested that
localised sampling of the 'ainor creeks near Carconr would be
ineffective as, except during or after rainy periods, they
are cam letely dry or consist of a series of isolated pools
with only a trickle of water connecting them. The rejection
of this type of watercourse was based on the following
factors:

(i) During heavy rainfall, the greater part of the water
in the atream is direct runr-off and has had little
opportunity of circulating in the oxidised zone of
any potential uranium deposit.

(ii)During dry weather, the flow of water, if it exists
at all, is unlikely to have penetrated far below the
immediate surface of the drainage area.

Thus, it was decided that water sampling should
be carried out on a more regional scale, particular attention
being paid to the geological environment of the drainage
systems of the etre ma sampled.^In accordance with the
sug,:estionn put ferward by R. S. Matheson (1952) streams
draining granitic bodies and the margins thereof were
selected for close examination, as also were those issuing
from the north-south trending area of shear zones west of
Carcoar. Cn the return jo:rney to Canberra the opportunity
was taken to test a nubber of streams situated in the area
of copper-lead-zinc mineralization south of Cow Flat.
Sampling points are indicated on Figure I.

The results of the uranium analyses are tabulated
In Appendix I. Encouraging results were obtained from
numbers 26 and 27, from the north and south branches of
Caloola Creek, and from number 32 from Back Creek. None
of the remaininc samples could be regarded as containing
anomalous proportions of uranium.

In the immediate vicinity of Carcoar, sampling
was restricted to the main streams, at localities deocribed
below:

(1) Above and below the confluence of the BelUbula River
with the principal tributary draining the mineralized
area. This minor creek was not itself samp]ed since
controlling analyses were required for a broader
regional sampling programme of the major members of
the drainage system.

(11) At points on the main streams - Brown's Creek and the
Belubula River - above and below areas of known radio-
metric anomalies or likely loci of uranium mineralization.

With the exception of the more obviously anomalous
uranyl ion concentrations, the average of twenty-nine water
samples, taken during thp first visit to this diotrict, is a
little less than 5 x^gm./M1. The uranium content of
the stream waters sampled in the neighbourhood of Carcoar,
as outlined :-jbove, ranges from 2 x 140- gm./M1. to 6 x 10-9
gm./M1. This may be a reflection of the effect of extreme,
dilution, due to the flooded state of the BelUbula River,
on its uranium content. It must be borne in mind however,
that the known uranium deposits are small, and even under
ideal drainage conditions it is doubtful if they would make
significant contributions to the concentration of uranium in
the nearby creeks.

The remainder of the samples taken from the
general area of Carcoar were collected in the district
bounded by Neville, Barry, Blayney, Millthorpe, Forest
Reefs and Mandurama. Sampling points were selected to
give a representative cover of streams draining the



various= country rocks, particularly granite intrusions.
Uranyl ion contents for this group range from less than
1 x 10-9 gam/ml. to 10 x 10-9 gm./M1. Those samples
containing 10 x 10-9 gm./ml. of uranium were derived from
streams draining granitic terrain. Such anomalies
undoubtedly reflect the recognised tendency of rocks of
this class to contain significantly larger quantities of
readily leachable uranium than sedimentary or basic rocks.
It is admitted however that the uranium content of some
samples from a granitic environment are lower than those
quoted above. In fact, no real quantitative distinction
can be made between the average values given by streams
draining granitic or sedimentary rocks.

To the east and south-east of Carcoar lies an
extensive district of copper-lead-einc mineralization.
During the return journey to Canberra, the opportunity was
taken to secure samplea of water from zome of the larger
creaks in this area. Three of the twelve samples Showed
uranium content more than 4 times the average for the area
as a whole. Two of those were taken from the north and
south branches of Caloola Creek, near the hamlet of that
name, end the third, from Bach Creek, six miles south of
Rockley. It was coneidered significant that these high
concentrations of uranium were detected in close proximity
to oae another. A return visit was made to this area to
repeat the aampling and testing and to attempt to locate
the source of the anomaly.

Repetition of these samples and extensions of the
sampling upstream gave inconsistent results, in that none
of he samDles showed a uranium content of more than 2 x
10-7 gm./ml. and were in most cases less than 1 x 10-9
gm,/ml. It is noticeable however, that the overall level
of uranium concentration was much higher on the first
occasion than on the second.

The key to this considerable divergence in results
may depend on the following considerations:

First, analytical techniques employed by the
author may be thought auspect, but every precaution was
taken to ensure that the chances of contamination were
reduced to a minimum.

Weather conditions, under which the water samples
were collected were very different. At the time of the
first visit to Carcoar and Roekley, the eampling was mainly
carried out during and immediately after heavy and continual
rainfall. The creeks were swollen to a considerable degree
and a large amount of suspended material was present.

On the second visit, during a comparatively dry
spell, the watercourses stood nearer their usual level
and were less muddy. Hence, during the wetter conditions
prevailing at the time the first suite of samples was
collected, it le possible that minor tributaries, which
are normally dry, may have discharged uranium-bearing
water into the main drainage channel. If this is indeed
the case, no uranium would be available from a hypothetical
source of this nature in drier weather. Also, the heavy
rainfall may have acted as n flushing agent on uranium
which occurs at or very near the ourface, and which is not
affected to aay appreciable extent during dry weather.
These results may also indicate that, in this type of
terrain, the sampling of the smaller streams is advisable
when they are flowing after heavy rainfall.

u40517
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Page 3
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OMMEND.AT Dr§.._

The inference contained in the results of these
investigations 13 either that the uranium content of natural
'enters in this type of terrain may stand at a higher level
in wet weather than in dry, or, that for this particular
area, minor etreams Carrying uranium in solution become
operative only during heavy rainfall.

It is recommended that this line of argument
Should be followed up by repeating the suppling of Caloola
Creek and Back Creek, during a period of heavy /precipitation
and if these analyses give encouraging results, to amplify the
geochemical prospecting in these areas with a view to discover-
ing the source of the uranium.
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Uranium Uranium
Sample^contenr: content Uranium

No.^gM.x10'' gm. x10' 6 content^Comments
7100 ml. 7100 mi.rx10-9

=spiked ml. 

0.3 0.3 .
0.3 1.0 4
0.5 1.2 7 Clean running stream on

granite alluvium.
1.0 2.0+ 10 Flow imperceptible, over

granite outcrop.
0.2 0.7 4
0.05 0.5 1
0.3 0.7 7.5 Much black slate detritus

in stream.
0.05 0.5 1
0.05 0.9 o.6
0.2 0.9 3
0.4 0.8 10 Fast muddy flow over granite.
0.3 1.1 4 Flows over dolerite outcrop.
0.2 0.8 3.5 Granitic area, much

ferruginous material.
0.1 0.7 2 Drains^late and basalt.
0.4 1.1 6
0.1 0.8 1.5 Flows over granitic outcrop

which give 20 m. amp.
D Scale 1292A Ratemeter.

0.35 0.7 10 Flows cver granite outcrop ..
16D on 1292A ratameter -
and alluvium.

0.1 0.8 1.5
0.4 1.2 5 Flows over basic rock above

confluence of Belubula R.
with main tributary draining
uraniferous area.

0.2 1.1 2 Belubula River 150 yards
downstream from confluence
of tributary draining
uranifcrous area.

0.15 0.7 3 Belubula River, Carcoar.
<0.1 <0.1
0.1 0.5 2.5
0.3 0.8 6 Brown's Creek, over granitic

outcrop.
0.1 0.6 ,)„.
0.15 0.2 30

>2.0 >2.0 20
0.35 0.8 8
0.15 0.7 3
0.3 1.2 3.5
0.2 0.4 10
o.6 0.9 20
o.I
0.2 0.6 5
0.2 ii -
0.3 o.6 10

0.05 0.5 1
0.05 0.4 1.5
0.05 0.4 1.5
0.05 0.7 0.8
0.05 0.45 1.5

1
2
3

4

5
6
7

8
9

10
13.
12
13

14
15
16

17

18
19

20

21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41

Abercrombie River to Turnkey
Creek-Goulburn road.

Quartz schist outcropping on
this stremm give 15-28 micro-
amperes, D scale 1292A
ratameter.

42 0.05 0.6 0.9
43 0.05 0.7 0.8
44 0.05 0.4 1.5
45 0.05 0.6 0.9
46 0.05 0.3 2.-0
47 0.1 0.5 2.5
148 0.05 0.4 1.5
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