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ABSTRACT

This report describes low-level airborne scintillograph

surveys conducted in north-eastern Tasmania during the summer months of
1957, 1958, and 1960 in areas selected by the Tasmanian Department of
Mines,

An area of 1835 square miles was surveyed and 18 radio- -

. metric anomalies were recorded. However, the results do not indioate
» that these anomalies are likely to be caused by uranium mineralisation
. of economic importance.



1. INTRODUCTION

Following the discovery of uranium mineralisation
in the Avoca district, the Tasmanian Department of Mines requested
the Bureau to conduct an airborne survey for radioactive minerals
in the north-eastern part of the state.

To obtain the best results it was decided that this
survey would be made at a low level by a light aircraft, as a larger
aircraft such as a DC.J would be unable to maintain a constant height
above the rugged terrain, Even with a light aircraft difficulties
are encountered when flying at the usual operating height of 200 ft
above ground level. Consequently the flying was done only in the
summer months, when the weather is usually most favourable.

Three field seasons were spent in Tasmania, the first
two from January to the end of March in 1957 and 1958, and the third
from early February to the end of March in 1960. The first and
second surveys were done in the Burecau's Auster aircraft which was
fitted with scintillograph and associated equipment. By the end of
the 1958 season the areas which remained were so rugged that further
operations had to be postponed until the Auster was replaced by a more
suitable aircraft. This was done at the end of 1959 when a Cessna-180
was purchased by the Bureau, and survey flying was resumed in February
1960. The Cessna, although much more powerful than the Auster, was
also operated to the limit of its safety requirements in the more
Tugged parts of the survey area.

The officers who took part in the surveys werec :-

1957 J.M. Mulder, party leader

oo

A.F.3. Young, assistant geophysicist
WeC. Gerula, draftsman

First Officer P. Worley, pilot, of T.A.A., later
relieved by

First Officer K. Purnell, also of T.A.A.

1958

J.M. Mulder, party leader
P, Frazer, geophysical assistant
Lo Miglis, draftsman

First Officer P. Worley, pilot, of T.A.A,

1960

J«M. Mulder, party leader
C. Braybrook, geophysical assistant
Je. Janulaitisy drafting assistant

First Officer K. Dodds, pilot, of T.A.A.

Operations for the three surveys were based on
St. Helens and Launceston.

Maps showing the results of the surveys were prepared
and issued, in each case, a few months after completion of the field
work, These maps appear as Plates 1; 2 and 3 in this Record,



2,

2. GEOLOGY

The geology of north-eastern Tasmania has been
described by Nye and Blake (1938).

The oldest exposed strata-in the district appear
to be the Cambro-Ordovician Mathinna slates and sandstones. They
are intruded by granite of Devonian age which occupies large parts
of the Blue Tier, Ringarooma, and Oyster Bay areas, No sedimentary
rocks belonging to the Devonian period are known to occur., Permo-—
Carboniferous sediments containing conglomerate, grit, sandstone, and
limestone outcrop extensively, and unconformably overlie the Devonian
granites and Cambro-Ordovician rocks.

, The younger rocks exposed in the area include Triassic
sandstone, grit, mudstone; carbonaceous shale; Tertiary gravel, basalt,
and clays; and Quarternary sand and gravel,

Deposits of uranium-bearing minerals are known to occur
in the granites along Storeys Creek near Rossarden in the Avoca district.
These occurrences have been investigated by Noakes (1955), Walpole (1955),
Ostle (1956), Rowston (1956), Langron (1957), and Daly (1958).

3. EQUIPMENT

The scintillograph used on these surveys was an
Justronic Engineering Laboratories ratemeter and detector head Type AS-1,
This instrument was coupled to one channel of a Texas Instruments Incor-
porated dual~-channel recording milliammeter.

The scintillograph detecting clement consisted of a
cylindrical thallium-activated sodium iodide crystal, 4% in. in diameter
and 2 in. thick, Gamma rays impinging on this crystal produce
scintillations, which are converted into electrical pulses in a photo-
multiplier tube optically coupled to the crystal. The pulses are fed
into the ratemeter, where they are integrated and converted into a
current proportional to the gamma radiation detected over a pre-selected
short t¥ime interval. This current is registered on she recording milli~
ammeter, which thus presents a continuous record of the intensity of gamma,
radiation at the detecting crystal.

hn AN/APN-1 radio altimeter was coupled to the second
channel of the recorder. This instrument provides a continuous indication
of the ground clearance along the flight path. The pilot is ‘guided for
height control by a set of limit lights which show him whether the aircraft
is within the pre-determined range 185-215 ft above ground level.,

4. OPERATIONS

K-17 and other aerial photographs were used for navigation.
Flight lines and check points were plotted on these photographs by the
observer during flight. The air speed of the fuster was closely maintained
at 80-90 knots, whereas the Cessna flew approximately 20 knots faster.
At the nominal height of 200 ft above ground level a lane width of approx-
imately 500 ft was ecanned by the scintillograph. However, this width
is related to the nature of the terrain, and varies in rugged country where
correct height cannot be maintained.
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The line separation was chosen according to the
geology and the topography, and ranged from % mile over the granites
to 1/3 mile over the sedimentary rocks. . -

Flight lines were usually flown at right angles
to the strike of geological formationsy; but where the topography imposead
a safety hazard some other method, e.g. contour flying, was adopted.

Experience has shown that on long flight lines the
positioning of anomalies by proportion between starting and finishing
points on the chart is inaccurate. This is caused by changes in air
and ground speeds relative to the uniform chart speed. To reduce
errors due to such causes, intermediate check points were marked on
the photograph and on the chart, and any point of interest was located
by interpolation between the check points.

To make all radiometric results uniform, the response .
to the seintillograph equipment was checked before and after each survey
flight by measuring the signal from a standard radioactive source placed
at a certain fixed distance from the detector head. These tests wore
done at an altitude of 2000 ft, where ground radiation is negligible.

Checks on tho operation of the radio altimeter were also
carried out regularly by flying at 200 ft over the airstrip and comparing
the barometiric altimeter indication with the operation of the limit lights.

Although the weather is generally good during the summer,
survey flying was frequently interrupted by winds, which affect low-level
surveys, particularly in such rugged country as north—eastern Tasmania.

5e METHOD OF INTERPRETATION

Anomalies were assessed by examining the scintillograph
records together with the altitude records and all available information
on the local geology.

Any anomaliecs of intensity greater than 1% times the
background count, and whose lateral extent (measured b flying time between
points half way up and half way down tho anomaly curveg was less than
8 seconds, were recommended for further investigation. Wherever possible
such anomalics werec re-flown at a line separation of 1/7 miles,

The radio altimeter record was inspected for large
doviations from the normal operating height which occur over gorges,
escarpments, and ridges. The height of the aircraft above tho ground
over these featurcs often ranged from 500 ft to less than 50 ft. In such
cases height corrections were not applicd but instead these runs were
ré~flown in a different dircction if the rosults looked sufficiently
promising.

6. ATRBORNE RESULTS

Plates 1, 2, and 3 show respectively the results of the
1957, 1958, and 1960 surveys. The mothod of the 1957 prosentation differs
from that of the other surveys in that isorads are shown in addition to
anomalies. Plate 2 shows the positions of the 1958 anomalies on the map
and also their positions on the acrial photographs which arc partly or
wholly reproduced around the edge of the map. The 1960 anomalics are
shovn by their map positions only, on Plate 3.
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Plate 1, 1957 survey

Anomaly No, 1 occurs in the granites near Mussel Roe Bay.

Anomalles 2 and 4 occur in the Permo—Carbonlfcrous
conglomerates and sandstones near outcropping granites.

Anomalies 5, 6, and 7 occur in Tertiary and Quarternary
sand and gravel which overlie the granitc.

Anomalies 3 and 8 werc detected. over dredgings at disused
tin mines and may be associated with monazite sand which has been reported
in the arca.

Plate 2, 1958 survey

Six anomalies were detected over the granites of the
Blue Ticr. Some of the anomalies occurred on the sites of tin mines,
which indicates that monazite sand may be the cause of anomalous count
rates,

Plate 3, 1960 survey

Four anomalies were detocted over the granite of the
Oyster Bay district.

‘

Te RESULTS OF GROUND INSPECTION

The results of the three airborne. surveys showed that
18 anomalies were detected during the course of the threo SuUrveys. of
those, 10 were located during the 1958 and 1960 surveys and were inspectcd
on the ground in 1960 by Messrs, T.D. Hughes and W, Pitulej of the Tasmanian
Dopartment of Mines.. The result of the ground inspection showed that most
of the anomalies werc associated with granite rocks or monazite sand.
Some anomalies could not be found on the ground.

A summary of the investigationg incorporating the author's
comments , isgiven below:-

(1)  Follow-up of the 1958 airborne survey

(a) Anomalics 1 to 4 are located about 7 miles south-south~-cast

of Gladstone. These anomalies occur in granite country
along one of the headwaters of the Grecat Mussel Roc Rivor.

- Bxamination of the areca revealed no significant incroases
in the count rate; however, higher counts were observed-
1 mile to the south-west over a belt of red granite which
runs parallel to the line of anomalics and is approximately of
the same length. ' It was concluded thereforc that the anomalies
should have been. plotted one mile farther west than showm on
the map.

The possibility that thesc anomalies have actually been
mis-plotted by onc mile is puzzling because they occurrcd at
the beginnings of cach of four adjacoent flight lines whore
topographic features werc reasonably distinct. As there
remains some doubt as to the correct positioning of these
anomalics, it would be desirable to re-fly them, if the
aircraft is again stationed in Tasmaniaes
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(b) Anomaly 5, located on the western bank of Ansons River
below the junction of Spurr Rivulet, appears to be
caused by granite rocks.

(c) Anomaly 6, located near the hcadwaters of finsons Rivulet,
appears to be associated with granite outcrops hut may be .
causcd by outcrops of pegmatite 900 ft south of the plotted
position of thc anomaly. '

(2) PFollow-up of the 1960 airborne survey

(a) Anomalies 1 and 2 are located on the northern slopc of a
small hill one mile east of the town of Bichoeno and south
of the highway. The outcropping rock is a grey biotite
granite near which no appreciable increasc in count rate
was measured. The cause of these anomalies is unkmown.

(v) Anomaly 3 is located just behind Half Moon Bay, 5 milce
south of Bicheno. This anomaly is a lincar anomaly and
occurs along a hill which runs at an angle inland from the
southern odge of the beach at Half Moon Bay. 4ll along
the face of the hill are outcrops of groy biotite granite
which have no appreciably higher count at any onc place.
However, the beach sand nearby has varying concentrations
of zircon monazite which is considered to bhe the causec of
the anomalies, )

\(c) Anomaly 4 is located on the eastern or seaward side of a
small ridge showing Permian arkose conglomerates, However,
these conglomerates are only slightly radioactive and it is
considered that the anomaly may be due to an accumulation of
monazite in the sand of the neighbouring Friendly Beaches a
quarter of a mile to the east.

8.  CONCLUSTONS

5L large part of north~eastern Tasmania has been covered
by the alrborne surveys described in this report. 18 anomalies have been
detected and recommended for further examination on the ground. 10 of these
anomalies have now been inspected by ground parties, but the results show no
indication of uranium mineralisation.

The 1960 survey completed the exploration programme requested
by the Department of Mines, with the exception of a few small areas too rugged
for low-~level flying. It appears that not all the anomalies have been
investigated on the ground; but the results of aerial work and ground work
generally offer no promise of the occurrence of econamic uranium deposits
in the area surveyed.
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EXPLANATORY NOTES

The cirborne scintllograph records continuvously the intensity of
gamma radiation from the arournd over which the aircraft fire:  This
rodiation 15 Jdue fto the presence of the naturally occurring radiacchve
elements, uronium and thorium and ther decay pr..fucts,
lesser exten! porassium

and to a

The scintitiogroph was carried in o CEFSSNA aircrott wiich was
frovn at un average altitrde of SO0 rost cheve the qreond The scin
Hliograph ettectively scanaec a strip of grourd approximetely 500
feet wrde

The gamma ray intens'ty over an orea may show
variotions, depending on the geov'ogv ond topography of the aroa
Anomalies of gamma-ray intensity have bec: plei'occ 0 ile mop
where the intensity showed a significant apd foctiisod incino.¢

The posrtioning of these anomaole:

detarl 1> considered v ve

G griaps o

wilh respect! to
accurate 1o swithiri

planimedr i
300 yards

The nigher intensities recorded by the scintriivgropi are not
necessarily dve to the presence of uromum deposits.
the higher intensities may he due to ignecus rcecks, which contain
a slightly higher concenltration of the radiooctive elements,
uranium, thorium and pofassium, than other rocks. No claim is
made that all, or ever any, uvf the bhigher intensities correspond
to uranium deposits of economic significance.

Some cf

it should be proted that it is virtually only the radicactivity
of the surface of the ground that has been recorded, becouse
the radiation from any buried deposit /s substartially reduced
by a few inches of soil or rock cover.
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