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ABSTRACT

In June and July 1960 a Cessna aircraft of the Bureau of
Mineral Resources carried out a low-level airborne radiometric survey
over Lower Proterozoic rocks known as the Halls Creek Metamorphics, in
the Halls Creek area of Western Australia. This survey was the
continuation of a survey carried out in 1959 using an Auster aircraft.

An area of 818 square miles was
anomalies were located. The positions of
on the map attached to this report.

There appears to be little hope
of economic importance in the Halls Creek

surveyed and 9 radiometric
these anomalies are plotted

of finding a uranium deposit
Metamorphics.



1. INTRODUCTION

This Record describes a low-level airborne radiometric survey
for uranium in the Halls Creek area of the Iamberley Division, Western
Australia. The survey was carried out in June and July 1960 by the
Geophysical Branch of the Bureau of Mineral Resources, using a Cessna-
180 aircraft.

A high-level reconnaissance radiometric survey by the Bureau
in 1954 (Goodeve, 1955) gave the first indication of anomalous
radioactivity in the East Kimberley district. That survey stimulated
both aerial and ground prospecting in the area.

In 1958, prospectors of United Uranium N.L. discovered an
outcrop of radioactive conglomerate which was considered to be a uranium
deposit of the Blind River type (Walpole and Prichard, 1958). As this
radioactive conglomerate occurred in the Halls Creek Metamorphics, it was
decided to carry out a low-level airborne radiometric survey with
special attention paid to these rocks. The survey was started by the
Bureau in 1959 (Gardener, 1960) using an Luster Autocar aircraft, and has
been completed in the present survey.

The area surveyed in 1960 is shown on Plate 1. It consists of
two sections. The northern section extends from Turkey Creek to the Ord
River, the northern limit of the 1959 survey; the southern section
extends from the southern boundary of the 1959 survey to Christmas Creek.

Those who took part in the survey were J.E.F. Gardener
(Geophysicist, Party Leader), C. J. Braybrook (Geophysical Assistant),
A. Crowder (Drafting Officer), and N, A. Ashmore (Field Assistant) of
the Bureau of Mineral Resources; and K. H. Dodds (Pilot) of Trans-
Australia Airlines.

The map showing the results of the survey, which appears as
Plate 1 of this Record, is also being issued separately.

2, GEOLOGY

Traves (1955) has described the geology of the Kimberley region.
The present survey was carried out chiefly over the Balls Creek
Netamorphics. South of Texas Downs, in the northern part of the survey
area, Upper Proterozoic rocks crop out; along theyestern edge of the
area, rocks of the Lamboo Complex crop.out.

. The Halls Creek Netamorphics are the ,metamorphic rocks which
Prop out in the vicinity of Halls creek and in isolated areas ncifth-
north-east.^These rocks were deposieed in the Lower Proterozoic
geosyncline'which trended north-north-east from Halls Creek; they have
been severely folded and faulted.
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The Upper Proterozoic rocks south of Texas Downs are
sedimentary rocks which crop out east of the Halls Creek Metamorphics
and which overlie them with angular unconformity.

The Lamboo Complex is the undifferentiated massive granite,
granitic gneiss, and undigested remnants of Halls Creek Metamorphics,
which crop out west of Halls Creek. The Lamboo Complex is of Lower
Proterozoic age but is younger than the Halls Creek Metamorphics.

3. gamgm

The scintillation counter used consisted of two units,
detector head and ratemeter, both built by Austronic Engineering
Laboratories Pty. Ltd. of Melbourne. The ratemeter output was recorded
on one channel of an RD-47A dual-channel recorder, which thus provided
a continuous record of the measured radio-activity. Operation of the
scintillation counter was controlled and monitored in flight by a
remote control unit.

The detecting element in the scintillation counter consisted
of a cylindrical thallium-activated sodium iodide crystal, 4 -

 in. in
diameter and 2 in. thick, mounted with its axis vertical; this was
optically coupled to a photomultiplier tube.

A radio-altimeter type ANAPN-1 was fitted to the aircraft,
and assisted the pilot to maintain an almost constant height above ground
level. Divergence from a pre-selected altitude above ground level was
indicated to the pilot by a system of limit lights on the aircraft
dashboard. A record of the aircraft's height above ground level was made
on the second channel of the recorder.

4. OPERATIONS

The survey was flown at a height of 200 ft above ground level;
at this height the lane scanned by the scintillation counter is about
500 ft in width. The flight line spacing in the northern section of the
area was one fifth of a mile and in the southern section one quarter of
a mile. The aircraft speed was about 105.knots.

During flight the observer navigated, and plotted on aerial
photographs the aircraft's path and check points along the flight lines.
Simultaneously with marking the check points on the photographs, the
observer marked the check points on the recorder chart by means of an
electronically operated side pen. Correlation between the recorder
chart and the plotted position of the aircraft was thus obtained.

The ratemeter range used was 500 counts per second full-scale
deflection. The time constant used was second and the recorder chart
speed was 3 inches per minute.

The survey party was based at Turkey Creek from 19th June to
20th July and at Halls Creek from 21st July to 24th July. Survey flights
occupied 54 hours. The area was covered as follows:-
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Northern section : 601 sq. miles; 2980 flight line miles .

Southern section . : 217 P^720

Delays due to aircraft maintenance and equipment failure were
negligible. Some'survey time was lost owing to unfavourable weather
when the northern section was being flown; this section is very rugged,
and weather conditions had to be fairly calm during survey flights.

54 METHOD OF INTERPRETATION

After each survey flight, anomalies were selected by a
critical examination of the record of radioactivity. The positions of
increases in radioactivity above the background radioactivity were
plotted on aerial photographs as anomalies, and the topography and
geology of each position were noted.

Anomalies which were .considered to be associated with weakly
radioactive materials disseminated over a large area were not considered
to be significant anomalies and were discarded. These anomalies were
generally caused by laterite or by igneous rocks.

Anomalies which were considered to be caused by outcrops of
rock of a type known to be more radioactive than neighbouring rocks,
were also discarded. Most rocks show some radioactivity due to the
inclusion of disseminated radioactive minerals and there is a wide range
of radioactivity between such rock types even though none of them
contain useful concentrationsof radioactive minerals; in addition, a
'cover of only a few inches of non-radioactive overburden is sufficient to
absorb the greater part of any gamma radiation originating below.
Consequently when the aircraft passes over different rock types, the
ratemeter output will show considerable fluctuations, and many anomalies
will be recorded. Rock types consistently associated with anomalies
are therefore noted and such anomalies are not usually considered
significant unless they are large. It is'usually necessary to re-fly
these anomalies to check their geological environments. •

Anomalies which are thought to be due to topographical effects
are rlown at different heights to measure the variation of radio-
activity with height. Many known uranium prospects occur on or close
to the tOps of hills and ridges, and a careful examination of geological
data should be made before an anomaly is discarded because of
topographical effects alone. However, in this survey many anomalies were
discarded because they were considered:to be due partly to topographical
effects and partly to a change in rock type as discussed in the plevious
paragraph. Farts of the Lamboo Complex, for example, showed high
radioactivity.

Any anomalies not discarded after these examinations had been
made, were re-flown. A final assessment of the anomalies was made
during the re-flying, and those retained were plotted on the final
map (Plate 1). The accuracy of the final po5itioning of anomalies is
considered to be within 300 ft. Experience, and the extent of the
geological information available in the area surveyed, were important
factors in assessing anomalies.



The radio-altimeter record was seldom used as an aid in
assessing anomalies, because of the many difficulties involved; it is
therefore not shown en the anomaly profiles on Plate 2. It was very
difficult to determine an accurate relation between radioactivity
and height, because of the varying types of country rock and types of
overburden; in fact, it was not considered worth-while to attempt this,
even though some traverses ran fairly continuously along one formation.
Also, the cone of acceptance of the detector head of the scintillation
Counters did not coincide with the More restricted cone of acceptance
of the radio-altimeter receiving antenna. In country as rugged as much
of the present survey area, it could not be assumed that the radio-
activity recorded Was . from the point, approximately beneath the line of
flight, from which the radio-altimeter transmission was reflected.

6. RESULTS

Nine significant anomalies were located during the course of
the survey.

Anomalies 1, 2, 3, and 4 are about five miles south of the road
from Turkey Creek to Texas Downs; this road is not shown on the
photographs or map. These anomalies all appear to be in one formation
in Upper Proterozoic sediments, probably sandstone. This formation
crops out for about twelve miles, but no anomalies other than these four
were detected in it.

Anomaly 5 is a localised anomaly also in Upper Proterozoic
sediments, but in a different formation from Anomalies 1 to 4.

Anomalies 6 and 7 are in the Halls Creek Metamorphics. Anomaly
6 is a localised anomaly in an area which contains many faults and is
extremely rugged so that the anomaly would be almost inaccessible from
the ground.

Anomalies 8 and 9 are also in the Halls'Creek Metamorphics
and are probably related, as they lie close to one another,

7. MILUSIONS

Nine anomalies were located during the present survey, and
ground inspection would be required to determine whether they are of
importance.^It should be noted that 37 of the 44 anomalies located
during the 1959 airborne survey were examined on the ground in 1959
and 1960 by field parties of the Bureau of Mineral Resources (Ruker, 1959
and Mercer, 1960) and no evidence of uranium mineralisation was observed.
There is no reason therefore to assume that a uranium occurrence of
economic importance is likely to be found in the area surveyed.
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