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ABSTRACT.

The renort describes the results of the ground
investigation of 251 airborne anomalies in the Rum Jungle
district., The anomalies were recorded during an airborne

scintillograph survey by D.C.3 aireraft in 1952.

Conventional carborne radiometric equipment and‘
hand counters were used. One pundred and seventy anomaliés
were found to occur in slightly radiocactive sedimentary rocks
in hilly country, 33 on.alluvial flats, 26 on laterite, 13 on
granite outcrops and 5 on rubble surface., Four airborne

anomalies could not be identified on the ground.

As a result of the ground radiometric Iinvestigation,
geological inspection was made of 7 anomalies on outcropping
sedimentary rocks and of 5 on rubble. None of the anomalies
appearcd to be associated with significant uranium
mineralisation. Further recommendations, not yet carried out,
include the geological inspection of 3 anomalies in sedimentary
rocks and the testing by shallow boring of representative

anomalies occurring in alluvium,



1.  INTRODUCTION.

During 1952, an airborne radiometric survey was
carried out by the Bureau over an area of about 1,500 square
miles surrounding the uranium deposits at Rum Jungle (Wood
and McCarthy (1952)). A D.C.3 aircraft was used, fitted with
sceintillation detector and shoran positioning equipment. The
record of radioactivity obtained had the followirg
characteristics:-

(1) a fairly uniform average level of radioactivity
over considerable areas,

(2) statistical fluctuations about the average level,

(3) superimposed increases in level of radioactivity
over small areas, which were significantly
greater than the statistical fluctuations.

The variations of type (3) were identified as
radioactive anomalles and their positions are shown on
. Plate 1.

The total number of anomalies recorded is over 900,
In the course of the geological investigations carried out
by the Bureau and Territory Enterprises Pty. Ltd. in the Rum
Jungle area, a considerable number of the anomalies which were
regarded as most likely to be related to uranium mineralization
was inspected on the ground. During 1956, an assessment of
the remaining anomalies was made by E. J. Malone, on the basis
of regional geology, and a number of areas was selected, in
which it was considered that geological conditions mlght be
favourable for the occurrence of deposits of radioactive
minerals. The present report deals with an inspection on the
ground of the anomalies occurring in most of these areas.,
Other anomaliles in the favourable areas have been inspected
by other officers, (Langron, report in preparation), and there
remains a small section in the north-western corner of the
map area which has not yet been examined.

Plate 1 shows the location of D.C.3 anomalies in
the Rum Jungle district and areas enclosing the D.C.3
anomalies which have been investigated by the writer,

2, GEOLOGY.

The geology of the Rum Jungle district has been
the subject of intensive study by geologists of the Bureau
and Territory Enterprisss Pty. Ltd. for several years. A
geological map based on the latest findings is in course of

preparatien., For the purpose of the present report, a summary
description will suffice,

The sedimentary rocks of the area are members of
the Brocks Creek group of Lower Proterozoic age. They have
been intruded by two granites, the Rum Jungle and Waterhouse -
granites, Around the granite intrusions, the sediments have

been domed; otherwise they strike generaily north and dip
steeply. - )



In the Rum Jungle area, the following succession
of formation crops out, proceeding outwards from the granite -

Granite, moderately radioactive.

Crater Format: ion, mostly quartz arenite, This
formation is rather strongly radioactive,
due to the presence of thorium.

Coomalie Dolomite: cherty dolomite, non-radioactive.

Acacia Gap Formation: mainly hard quartzite, non-
radioactive. .

Golden Dyke Formation: siltstone, Carbonaceous
siltstone etc, radioactive in placesj the
known deposits of uranium and base metals in

the Rum Jungle area occur in carbonaceous beds
of this formation.

Burrell Creek Forma§16n° sandstone and siltstone,
slightly radioactive in places. 'The Adelaide

River mine and other uranium prospects occur in
this formation.

Because the granlte is an intrusive body which
has caused doming of the sediments, the above order dces
not correspond with the stratigraphlc succession of the rocks,
In order of decreasing age, the succession is as follows:-

Crater Formation
Coomalie Dolomite
Acacia Gap Formation
Golden Dyke Formation
Burrell Creek Formation
Granite.

A large part of the area is covered by soil and
laterite, and slight radioactivity occurs in low-lying areas
of soil.

3, IECHNICAL DETAILS.

The investigation of each anomaly included -

(1) The location of a radioactive area on the
ground which could be considered as the cause
of the airborne anomaly.

(2) A decision as to whether there was any
possibility that the radiocactivity encountered
on the ground could be associated with a
significant depcsit of radioactive minerals.

In order to establish the cause of an airborne

anomaly, the position of the anomaly was transferred from the

shoran controlled plot, as shown on Plate 1, to an air-photo
mosaic of the appropriate military one mile sheet. From the
mosaic, the position of the airborne anomaly was located on
the ground, by reference to topographical features showti on
the air photos. An area approximagtely 1,000 feet square
centred on this position was examined for radloactlv1ty.
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If unrestricted coverage by vehicle was pcscible, this area
was covered by traverses about 100 feet apart us{ng the

Harwell vehicle borne equipment type 1.81B, the position of
the vehicle being recorded by means of compass and specdometer,
If all or part of the area was inaccessible to a vehicle, it
was covered on foot in about the same detall, using Harwell
portable Geiger ratemeters type 1292A.

In all but four cases examlned, a radioactive high
was located, which was considered to account for the alrborne
anomaly. From previous experience, it was possible to say in
most cases that the radioactivity observed was not likely to
be associated with significant deposits of radioactive minerals.
When any doubt existed, the areas in question were recommended
for geological examination, or testing by shallow boring.

4, RESULTS AND CONCLUSIONS.

In all, 251 anomalies were examined. The causes of
the anomalies may be grouped as follows.

(1)  Radioactive Laterite. This accounted for 26
anomalies, Previous experience in the Rum
Jungle district shows that radioactivity in a
laterite is no evidence of the presence of
radioactive minerals in the underlying rocks.
No further investigation of these anomalies
was recommended.

(2) BRadioactivity in Alluvium. 33 anomalies were
attributed to slight radioactivity in alluvium,

Previous testing of areas of radioactive alluvium
has generally falled to discover deposits of
radioactive minerals. However, the No. 2 shaft

at Whites deposit at Rum Jungle was located on

such an area. As there is no geological basis

for deciding whether or not any such anomaly is
favourable, it 1s recommended that a representative
selection of these anomalies be tested by boring to
shallow depths. If, in any particular case, it is
found that radiocactivity increases markedly with
depth more extensive “esting would be warranted.

The sites of the anomalies recommenaed for
. testing are as follows (specified in map co-ordinates
of Plate 1).

1st. Priority. 213362, 234315, 198312, 262326,
221229, 211319, 274185, 274198, 981222, 266247,

2nd, Priority. 250294, 222266, 214265, 283293
261202, 332237, 292245, 294257, 296256. ’

(3) Radioactivity on surfaces covered with Rubble.
3 anomalies fall in this class. It was considered
that geological examination was desirable.

(4) Radioactivity in Outcropping Sedimentary Rocks.
170 anomalies are associated with sedimentary roc's,

generally of the Burrell Creek Formation.
20 of these are caused by rock outcrops showing
slight radioactivity, surrounded by non-radioactive



(5)

(6)

(7)

- b o

alluvium.‘ No further examination was recommended
on any of these.

The remaining 150 anomalies of this class occur
in hilly country. During the alrborne survey an
attempt was made to eliminate anomalies due solely
to topographical variations by maintaining a
continuous record of the height of the aircraft
using a radioaltimeter and discarding any anomalies
which could be directly correlated with variations
in the same sense on the altimeter chart. However,
it is obvious that this method cannot be complete
in areas where topographic conditions are complicated,
and it must be expected that, when surveys are made
over radioactive rocks dissected in a compliccied
pattern, it will be quite impossible to eliminate all

- anomalies due to topography by any method of treating

the results. Ten anomalies in this class, in which
the rocks causing the anomaly appeared to be more
radioactive than i1s usual within the area, were
recommended for geological examination.

Radiogctivity associated with Granite. Thirteen
anomalies were attributed, either to radioactive
granite outcrops, or to erosion products from such
outcrops in creek beds, As it is generally
considered that radioactivity in granite is not
likely to be associated with deposits of radioactive
minerals of commercial grade, no further examination
of these anomalies was recommended,

Anomalies for which no cause could be gssigned.
Four anomalies fall in this class. The ground

investigation revealed no radioactivity corresponding

to the anomalies plotted on the alrborne anomaly map. -

Anomalies which could not be examined. Two such
anomalies (shown as "1" on Plate 1) are included here.
Anomaly., map co-ordinates 277647, is located in a
tidal mud flat and could not be reached. Anomaly,
map co-ordinates 213179, is in a disused ammunition
dump, entry to which was forbidden by the Army
Authorities.

5. RECOMMENDATIONS AND RESULTS OF TESTING.

Further examination, either by geological inspection

or by shallow drilling, has been recommended on a number of the
anomalies listed above. Results of such testing will form the

subject of other reports. However, the present position may be
summarised as follows:-

(1)

(2)

Testing by shallow drilling was recommended on a
number of the anomalies in c¢lass 2 above. This
work has not yet been performed.

Geological inspection of five anomalies in class ﬁ-was
recommended. This has been carried out, with the

result that no further investigation was considered
warranted.
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(3) Geological inspection of ten anomalies in class U
was recommended., Seven of these have been
examined and no further investigation was
recommended, Three have not yet been examined,

(4+) There remains a small area in the north western
portion of the map, in which D.C.3 anomalies have

not yet been inspected on the ground. It is
recommended that this inspection be carried out.

6. REFERENCES.

WOOD, F.W. and McCARTHY, E.F. ~ Record 1952 No. 79.
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