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_ PRELIMINARY REPORT ON SCINT]LLONETER -
AIRBORNE SURVEYS OVER T. RUM JUNGLE AREA AND

OTHER PORTIONS OF THE NORTHERN TERRITORY.

Ja . INTRODUCTION

The first airborne scintillometer surveys to be carried
- out by the Geophysilcal Section of the Bureau have now been completed.
In this work tge Shoran radar positioning system was also used for
the first time, Detailed surveys were made over an area of about
one thousand square miles surrounding the Rum Jungle granite and
one of about twenty square miles in the Edith River district, In
addition, flights were made over several other known granite masses
in the northern part of the Northern Territory and along both sides
of the railway line from Batchelor to Katherine,

"The Bureau's Dakota aircraft VH-BUR left lMelbourne
with personnel and equipment on 11th August, 1952, and arrived
at Darwin on 13th August, The aircraft left Darwin on the return
journey on 8th October after completing all the work that was
practicable this season befors the weather became unsuitable,
The aircraft arrived back in lielbourne on 9th October,

The vehicle-borne units of the survey party left
Meclbourne on the outward journey on 1st August and arrived back
in Melbourne on 23rd October, 1952,

, In addition to the Dakota aircraft, an Auster aircraft
was chartered for some experimental low-level flights over arcas

of special interest selected on the basis of indications discovered
during the survey by the Dakota,

2,... INSTRUMDHTS. AND METHODS

v

A temporary office was set up in one of the hangars at
the Darwin aerodrofic for -the irnediate analysis of results day
by day. Thé final detailed reduction of rccords is carried out
In Head Office, However, the Present survey prcsented problems
of interpretation not previously encountered and these required
a preliminary cxamination during the progress of the survey in
case the plan of operation required modification,

The airborne scintillometer and Shoran equipments had
not previously been opcrated except for short test runs carried
out necar Meclbourne a week or so before the survey commenced,
During thc surveys all the equipment operated very satisfactorily
with only a few minor troubles due principally to climatic
conditions. The success of the operation reflects great credit
on all mcmbers of the team including G, B. Clarke, J. Newman,
T, Edwards, J, Barlow, K, Kennedy, J., Quilty, I. 4. Mumme '
(gcophysicists), A, Pattison (technician), L, Siecbert (photographer)
and Miss M, Wall (computer), . ,

The following cquipment was used :-
(a) Airborne Scintillometers -
(1) Chalk River Scintillometer, Type 1903R, Mark II,
Scrial No,1, developed by the Canadian Atomic

Encrgy Commission and purchased recently by the
Bureaus
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(11) Two Brownell Scintillometers, Model Mark VI,
Serial Nos. 607 and 608, developed by Nuclear
Enternrise Inc. of Winnipeg, Canada, and lent
to the Burcdu by the United States Atomic
Energy Commission,

(b) Airdorne Magnetometer -

Modified Magnetic Airborne Detector, Type AN/ASQ-1,
as used by the Burecauw in its prcvious airborne: -
magnetic surveys, The magnetometer was operated
as an essential part of the present survey to
assist in the delincation of geological structure
over the radio-active arecas, '

(c) Radar positioning system -

Shoran air navigation equipment, Type AN/APN3,
AN/CPN2, dcveloped by the Radio Corporation of
America and lent to the Bureau by the Radiophysics
Laboratory of C.S.I.R.0., Sydney. This consists
of one airborne unit carried in the Dakota and

“two units set up at known points on the ground
adjacent to the area to be surveyed, For the
survey of the Rum Jungle area the beacons were
set up near Mt, Peel and Mt, Tolmer, a distanese
of 28,26 miles apart and about twenty miles north-
west and south-west, respectively, of thc Rum
Jungle mining camp.

(d) Photographic equipment -

(1) Photography was not used for positioning the
aircraft during this survey. However, it was
used to tie-in roads, railways and other =
features to the Shoran-controlled network,

Also, the Rum Jungle mining area was photographed
at low level as an aid to geological interpreta-
tion, 'The usual F.24 camera was used for these
purposes. ' '

(11) In addition, some experimental rins were made
with a 35 m,m. strip camera lent by the U.S.
Atomic Energy Commlission but the recsults were
not up to expectation,

The greater part of the survey was flown at a height
of 500 feet above terrain, At this height the scintillometer-
effectively scans a strip of ground about a thousand feet wide,
Therefore, the flight lines were spaced at intervals of 0,2 miles
or approximately 1,000 fect, This cnsured:that the whole of the
surface was covered by the scintillometer. The total flight-line
distance flown was approximately 7,000 miles involving a total of
138 hours' flying time, The spced of the aircraft was about 140
miles per hour when flying at 500 feet, This was reduced to about
100 miles per hour over a small area in the immediate vicinity of
the Rum Jungle mining camp which was flown at a height of 250 feet'
along lines spaced at intervals of 500 feet,

The Chalk River seintillometer and the magne tometer
were flown throughout the survey in the Dakota, . The Brownell
scintillometer, which is not as sensitive as the Chalk River model,
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was flown in the Dakota on certaln occasions for comparison
DUrposSes., It was also flown in the Auster aircraft in a few
local spotting surveys at a helght of about 00 feet.

3o RESULIS

T arv—

: A nreliminary analysis only has yet been made of the
results of the scintillometer survey but n¢é measurements at all
have been made of the magnetometer records, 4 considerable
amount of analysis, plotting and mapping must be carried out
before a complete report can be prepared. However, the following
provisional comments may be made regarding the resuits of the
investigation so far :-

(a) Rum_Jungle District.

Plate 1 shows, on a scale of one inch to two miles, the

area flown in the Rum Jungle district, On this map

are shown the centres of radio-activity classified
arbitrarily as first-, second-, and third-order anomalies,
4 third-order anomaly is the smallest and has a deflection
on the scintillometer record of at least three times the
amplitude of the statistical variation of the background
count,. Similarly, a second-order anomaly has at least
six times thils amplitude and a first-order anomaly at

least nine times. ‘
Altogether there are over 80 first-order, 200 second-order
and 400 third-order anomalies, Of these, about 50 first-
order, 70 seccond-order and 90 third->rder anomalies occur
within the Hundred of Goyder, These figures are only
tentative and a re-assessment of each anomaly is now being
made. The plotting. of ‘the nositions of the anomalies is
also subject to révision and the nositions shown on Plate 1
must not be taken as final, ’

It must be emphasised, morecover, that little is known yet
about the size or raéio—activi%y of the arcas on the ground
that could rroducce such anomalies on the scintillometer
record, Any one anomaly might be produced, for example,

by a small (polnt source) area of high radio-activity or by
a broad area of disseminated radio-activity of low intensity,
Until investigations have becn carried out to determine this
relationship, no firm conclusion can be drawn regarding the
extent or activity of the areas producing the anomalies,

Furthermore, the magnitude of an anomaly depends partly
upon the position of the aireraft relative to the radio-
active area, especially for a point source, If the aircraft
passes dircetly over the source, the scintillometer will
record a certain response but if the aircraft passes, as
it might do, as much as five hundred feet to one side or
other of the source, two anomalies of lower order will be,
recorded,

In addition to these factors, the effect of soll cover must
be allowed for., An active source of radiation, capable

of producing a first-order anomaly, could be reduced to the
equivalent of a second- or third-order source, or even be
completely screened, by only a few inches of soil cover.
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Some of the third-order anomalies may therefore be
significant and may warrant examination especially
where they occur in groups, ) -

An answer, ot least in part, may be obtained when ground
geopnysical surveys have been carried out over some of
the anomelics, A vast amount of geological and ground
geophysical surveying will be required to check the importance
of the deposits giving rise to all the anomalics shown even
in this relatively restricted aerial survey.

Pirst-order anomalics apprnr on the map (Plate 1) in
positions corresponding to White's (W), White'!s Extended
(E), Dyson's (D) and the Bomb Crater (C), - In addition,
an lmpressive line of first-order anomalics appears within
the granite to the south-cast of Dyson's deposit, The
line has a north-north-westerly trend and its extension
would pass through Dyson's deposite.

A feature »f general interest is the manner in which anomalies.
have been recorded along lines following the *rend of the
granite contact around its southern, ecastern and northern
boundaries, To the north >f the granite there are two
qulte well-marked parallel zones of activity conforming in
dircetisn with the northern boundary of the granite, .

A detailed geological survey has not yet been made in this
arca, K , '

Many scattered anomalies have been recorded in the area
south of Rum Jungle where detalled geological surveying

“héas nst yet been carried »ut,  Some of these appear to
coincide with hills or ridges, In addition, there are
eight broad areas ~ver which the seintillometer recorded
2 count equal to 2 second-order anomaly, These areas are
hachured »n Plate 1, Their significance is nnt yet certain
but they are probably extensive areas uf relatively low '
activity,

The attempts at low-level flying with the Auster aircraft,
to follow up certain of the more prominent anomalies,
were not very successful, When flying at 100 feet over
the tree-covered terrain around Rum Juncle, it is difficult
to see any of the ground foatures such as roads, tracks,
crecks, cte, Positioning is therefore difficult and

* ldentification of a locality almost impossible.

However, it was found practicable to fly the Dakota at
250 feet above terrain with Shoran control and this was
done over the Rum Jungle mining area in order to obtain
greater detail. The records obtained in this operation
have n»ot yet been analysed,.

In the course of the survey a ground party visited one area
in which a prominent first-order anomaly had been detected. -
The position of the anomdly was marked on the appropriate
military 1-mile map using the measured Shoran co-ordinates,
and the annmmaly was found without any trouble. The active
area, giving counts from three to nine times background,
is about five hundred yards long and twenty yards wide .at
a point (marked B) just south of the Brodribb Track north
of the northern boundary »f the granite, The success of
this search suggests that low flying may act be nccessary.
because in arcas for which nilitary maps or cerial photo-
nmasalecs are available it should be possible to locate all
ancnalies of any importance by using nap co-ordinates and



-5 -

either hand or vehicle-borne radiometric equipment.

(b) Edith River District.

A small area was flown at Edith River surrounding the
line of surfacé indications found there by prospectors
about two months ago, Plate 2 shows the boundary of
the area flown, Flights were made at 500 feet above
terrain along lines running east-west and spaced about

1,500 feet apart. No marked anomalies were recorded
over the known indications but the Edith River granite
showed a high level of background activity, However,
a first-order anomaly was found about six miles west-
south-west of the known deposit, The results have not
yet been analysed and plotted but from the indications
found it seems certain that a general survey in the
Fergusson and Edith River districts should be given
high priority.

(¢) Railway line from Rum Juncle to Katherine, and selected

8 e BE S L e 0y 2

granite masses.

The locations of reconnaissance flights made over the
principal granite masses in the northern part of the
Northern Territory are shown on Plate 3 (flights 1 to
10). The two flights-along the railway linw are also
shown (Nos,. 11 and 12),

The results of these flights have not yet been analysed
in detail, but they indicate that the radio-active count
was much higher than normal over four of the areas, namely,
(1) Along flight No.4.
(11) Along flight No.8,
(111) Along flight No.9,
(iv) Over a portion of the Edith River granite

north of Edith River Sidlng, along flights
11 and 12,

4. _CONCLUSIONS .

(a) The Chalk River scintillometer is a very effective
Instrument for locating from the air areas of radio- aot1v1cy on
the ground, .

(b) - In conjunction with ths Shoran equipment it is possible

to pin-point radio-active areas sufficiently accurately to enable

ground parties to locate them.” This reduces the amount of ground
surveyinv to a minimum and $o speeds up greatly the rate at which

an area can be investigated,

(c) There are many points within the Rum Jungle district and
one in" the Edith River area at which preliminary geological and
geovhysical investigation will be needed to determine the possible
significance of the radio~-active areas,

(a) Following" this? there will need to be detailed geological
and geophysical surveys 1in selected areas, followed by drilling to
test for continuation of radio-activity in cepth, It is quite
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impossible at this stage to indicate hoiw many of the observed
anomalles may prove to be due to useful deposits,

(e) Future airborne scintillometer programmes will depend

to some extent upon the results of the investigations of the
anomalies found in this first survey. Other districts containing
granite bodies will have to be surveyed with the airborne
scintillometer but it is suggested that the next survey should

be carried out in the Fergusson-Zdith River district.

(F. W, Wood)"
Geophysicist.

Y YRS

. Emetoity

(E., McCarthy)
Geophysicist.

Melbourne.
Octobers. 1952,
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