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ATRBORNE RECONNAISS- NCE SCINTILLOGRAFH SURVEYS IN W.A., (1955)

OVER - (a) WODGINA ~ MARBLE BAR DISTRICT ( PILBARA)

(b) WILGIE MIA (MURCHISON)
(¢) LAKE DUNDAS (NORSEMAN)

PRELIMINARY REPORT

General

Airborne scintillograph reconnailssdance surveys have
been carried out over four areas in Western Australia selected
in consultation with the State Department of Mines. The areas
are : -

1, Wodgina-Marble Bar (Pilbara Goldfield)
2. Ragged Hills (Pilbara
3. Wilgie Mia (Murchison
L, Lake Dundas (Iorseman

All four areas were flown by officers of the Bureau of
Mineral Resources in D.Ce3 Aircraft VII-MIN between the end of
April and the begimming of August, 1955, Subseguently, in the
latter part of August, a ground reconnsissance 'was made by a party,
including a geophysicist of the Bureau and a geologist of the
W.A. Department of Mines, over a small area of interest near
Bamboo Creek, to the north east of Marble Bar,

Some details of the areas flown and the results ob-
tained are given below, The total area covered by airborne
scintillograph reconnaissance over these four areas was about
13,400 square miles, the flight lines Dbeing one mile apart,.

In addition, detailed surveys were made over twelve selected
small areas, totalling 350 sguare miles, where anomalies were
recorded during the reconnalssance flying, Flights were made

at a height of both 500 feet and 200 feet along traverses only
half a mile apart over these small areas, About 13,400 traverse
miles were flown on the reconnaissance surveys and an additional
1,000 miles on the more detailed surveys,

There were no aerial photographs available, before the
survey commenced, for three of the areas covered, namely :=

2) Wilgie Mia, 260 sguare miles;
3) Lake Dundas, 80 sghare miles,

It was therefore necessary for the D.C.3 aircraft to take high-

level photographe from which an appropriate sketch map could be

compiled to show the results of the scintillograph surveyse This

aerial photography involved an additional 2400 miles of traverse

flyinge '

glg Nullagine (2 portion of Pilbara), 2100 square miles;

The party engaged in surveys in the D.Ce.3 aircraft
VH-MIN comprised Captain Duffield and F/O Purnell of T.Ael. and
Messrs., Merrick, Irving, Kern and Jackson and Miss Cullen of
BeMeRe , With Dr. Parkinson, Senior Geophysicist in charge of the
partye

Operations
Navigation was by reference to photo-mosaics and aerial

photographs, some of which had first to be taken by the airborne
party as explained above, These latter photographs were returned
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by air to Melbourne for processing and prints were returned to
the survey party in time for use in the later stages of the work,

The position of the aircraft was recorded continuously
throughout the survey by the operation of a vertical strip camera
which photographed the ground directly below the aircraft, The
alrcraft was flown at a nominal height of 500 feet above the
ground throughout the reconnaissance survey and traverses were one
mile apart, During the semi-detailed follow-up over small areas
of interest in the Pilbara District, where traversges were flown
at half-mile spacing, the aircraft was flown at both 500 feet and
200 feet above ground on each traverse, The actual height of the
aircraft was recorded continuously by a recording radio altimeter,

Instruments

Two M.E.Le. Chalk River scintillation counters were used
in the aircraft, each coupled to its own continuous recorder, The
two instruments were of about equal sensitivity but were connected
to separate ratemeters having time constants of one and two
seconds respectively.,® The two records obtained were generally
similar, This preliminary assessment is based on the records from
the instrument with the longer time constant. The scintillograph
records have in part been corrected for variations in the height

of the aircraft.

Areas and Results
(a) Pilbara District

The airborne survey of this, the principal area sur-
veyed in the present series, falls naturally into three
phases which are described separately below, The ground
follow-up of the Bamboo Creek area is dealt with separately at
the end of the report,.

(i) Main reconnaissance survey.

The area covered by reconnaissance consists of two
contiguous rectangles., The first is bounded by parallels
of latitude 20°22' and 21922' south, and by meridians
118015' and 119010' east longitude, and has an area of about
L,400 syuare miles. The second is bounded by parallels of
latitude 20038' and 22000' south, and oy meridians 119910!
and 120°32' east longitude, and has an area of about 8, 600
square miles., Thus a total area of 13,000 square miles
was reconnoitred,

The area comprises a nunber of granite intrusions
separated by metamorphosed pre~Cambrian sediments., The
granitic areas are invariably flat plains whereas the meta~
morphics form somewhat rugged hills, The positions of the
granitic arcas are shown on the accompanying sketch map of the
Pilbara District,

A preliminary inspection of the scintillograph records
shows that over 200 well-defined anomalies and a number of
lesser ones were recorded., They are concentrated mainly in
the one-mile areas of Abydos, North Shaw, Bamboo and Coogle=-
gong and in the western parts of Corunna Downs and Carbana.
A few were recorded in the one-mile areas of Marble Bar,
Tabba Tabba and Indee, although most of the northern section
of the area surveyed appears to be comparatively inactive,
Scattered anomalies were recorded in the one-mile areas of
Tambourah, No, 129 and Nullagine.

) The central portion of the one-mile area of Bamboo,
Just north east of the Bamboo Creek mining centre, was found
to have many particularly large anomalies, Two bands of high
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activity were found there, both trending north—west\south—
easte The one on the western side of the area is wide and mo-
derately active, whereas the one on the eastern side is narrow

and highly active.

(ii) Semi~detailed survey of special regions.

The Bamboo Creek area and eleven other smaller areas
were selected for re-flying., Traverses were spaced half a
mile or less apart and flights were made at heights of both 500
feet and 200 feet. The twdlve specicl areas are shown on the

accompanying map,

: It is theoretically possible to obtain some indication of
the dimensions of a radioactive area by comparing the magnitude
of the anomaly recorded at 500 feet over it with the magnitude
of the anomaly recorded at 200 feet, In other words, the
technigue should make it possible to distinguish between con-
centrated sources of high activity and broad sources of low
activity. These flights were made partly to test the technique
with a view to making use of the principle in future surveys.

A preliminary analysis of the results obtained, ﬁsing this
technique over the areas in the Pilbara District, showed that
all of them appear to Ve large sources of low activity,.

(iii) Ragged Hills Area,

(c)

This area of about 60 sguare miles was included in the
reconnaissance survey because its geological environment
appears sultable for radioactive mineralisation, Much manganese
ore has been won from the area, which lies about 24 miles
south of the Ragged Hills Airstrip.

No significant scintillograph anomalies were recorded
over this area, ' :

Wilgie Mia (Murchison District)

The reconnaissance survey at Wilgie Mia covered an area
of 256 sqguare mileg centred at a point 35 miles north of Cuse.
Only two scintillograph anomalies were recorded, one near the
northern corner of the area and the other near the southe

The anomaly in the north was re-flown at heights of 400
feet and 200 feet., A comparison of the results obtained at
these two heights indicates that the source of the anomaly is
small in area but not of veyry high activity,

Lake Dundas (Norseman District)

The reconnaissance survey near Lake Dundas coversd an
area of 72 square miles with its centre 20 miles south of
Norseman, Three well-defined anomalies were recorded at
corresponding points on three adjacent flight lines., The source
of the anomalies is situated almost in the centre of the area
flown and the results indicate that it is a linear source
egiending across three flight lines, or over a distance of two
miles,

Positions of Anomalies,

The positions of the anomalies described above are as yet
known only approximately, Their exact positions will not be
known until the vhotographic record has been examined in detail
and the position of flight lines determined, o '
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When that has been done the positions of all the
anomalies will be marked on appropriate maps of photo-mosaics
and will be published for general use in carrying out ground
investigations,

Ground Investigation in ?ambpo Creek Area,

The concentration of large anomalies recorded in the
Bamboo Creek area, already referred to above, was considered
sufficiently interesting to warrant immediate investigation on
the grounds A B,M,R. party comprising Mr, J. Daly, Supervising
Geophysicist and Mr. K. Kern carried out the radioactive survey,
They were assisted by Mr. J. Sophoulis, geologist of the W,A.
Department of Mines,

Examination was made, using portable Geiger and scintilla-
tion counters. It was found that all anomalies in the area
occur on acid volcanic rccks of the Nullagine Series which con-
tain slight disseminated radioactivity, These rocks give readings
of three to five times normal background on a portable Geiger
counter,

, Although the intensity of radioactivity, a8 observed on
the ground in these investigations, is uniform over all rocks of
this type in the Bamboo Creek area, the response of the airborne
scintillograph appears to be different over different areas of
the volcanics, The reason is not clear, but it may be due to the
uneven topography, in which case the differences may disappear
when complete altitude corrections have been made to the airborne
scintillograph records,

About two miles north of the Bamboo Creek battery, the
aircraf't recorded a plateau of high radioactivity over rocks of
this type., PFurther to the north and north-cast, where the vol=-
canics are rather more deeply dissected, the aircraft scintillo-
graph response appears as a number of isolated large anomalies,
It was not found possible on the ground to trace specific areas
of high radioactivity which could definitely be correlated with
the large anomalies,

Rocks of the Nullagine Series are characteristically fres
from folding, fracturing and mineralisation, It is considered
that any airborne scintillograph anomalies recorded over rocks of
the Nullagine Series will be due to slightly radioactive volcanics,
The only anomalies which are likely to have any connection with
usef'ul mineralisation are those which arise from rocks of the
Mosguito Creek or Warrawoona Series or from the granite,

Melbourne, ' WeD, Parkinso
October, 1955, J. Daly, :
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TOPOGRAPHICAL DATA

River or Creek

Creek or Watercourse
Railway

Highway

Main Route

Track

Telegraph Line

Fence
x Aerodrome ¢r Landing Ground
@ Town
| Homestead
- Shed or Hut
A Trig. Station

SCINTILLOGRAPH ANOMALY DATA -

Radioactive Anomaly
recorded at 500 feet
Radioactive Anomaly
recorded at 200 feet

.A place at which the recorded
radioactivity is substantially
greater than average.

Area in which anomalies were recoried at 500 feet.-

Area reflown at 200 feet after anomalies had been re-
corded at 500 feet.

MAP DATA

PROJECTION: Transverse Mercator, Ausiralian Series.

CONTROL: Existing 4 Mile Military Maps.

DETAIL: Planimetric Detail was compiled from Royal Survey Corps
4 Mile Military Maps with addition from photo interpret-
ation by Geophysical Section, Bureau of Mineral Resources.

RELIABILITY: Map detail: reliable sketzh only.

Bores, windpumps and the minor tracks connecting them, have not
been shown on this map, due to difficulties in photo interpretation.
Reference should be made to existing Royal Australian Survey Corps
4 Mile Military Maps, Roebourne, Port Hedland, Yarrie, Pyramid,
Marble Bar and Nullaginz and W. A. Department of Lands 10 Milz
Series, sheet 13 Onslow and sheet 14 De Grey

EXPLANATORY NOTES

This map shows the results of a reconnaissance survey with an
airborne scintillograph. Reconnaissance surveys are made over regions in
which there is little information concerning uranium occurrences, in order
to discover areas in which uranium mineralisation is likely to occur. The
results therefore should be treated only as an initial guide to prospecting.

The scintillograph records continuously the intensity of gamma
radiation from the ground over which the aircraft flies. The intensity over
any area is generally uniform but shows random variations above and
below an average value. Anomalies are marked where the inténsity is
substantially greater than this average value.

The scinti'lograph was fiown, where practicable, at a constant height
of 500 feet above the ground. At this height the width of the zone from
which radioactivity is recorded is effectively 200 to 250 yards,  With
a flight-line spacing of one mile, therefore, anly about ten per cent of the
ground has been covered. Some areas, in which anomalies were recorded,
were reflown in greater detail at a height of 200 feet above the ground,
Any additional anomalies found on these flights are shown by a symbel
which distinguishes them from those recorded at 500 feet. The height of
the aireraft was recorded continuously by a radio altimeter which enabled
corrections to be made for variations in the aircraft's height above the
ground. Aerial photographs were used for navigation and a continuously
operated vertical camera recorded each flight-line.

The source of an anomaly may lie as much as 350 yards from the
plotted position of the anomaly and an area of this radius should be
investigated. It should be noted that it is virtually only the radioactivity
of the surface of the ground that has been recorded because the radiation
from any buried deposit is sutstantially reduced by a few inches of non-
radioactive rock or soil cover.

A single anomaly, or group of anomalies, is considered to indicate
an area in which uranium minerals may occur. No claim is made that all
or even any of the anomalies correspond to uranium deposits of economic
importance but it is possible that some do. Subsequent investigation on
the ground is necessary to determine their significance and possible
economic importance.

The map shows the general position and grouping of the anomalies,
Tu assist in making investigations on the ground, all the anomalies have
been reproduced singly or in smail groups on aerial photographs on a scale
of One inch equals One mile, These small areas are each numbered and
the numbers appear on the map for cross-reference. Where there are
several anomalies in any area these have been lettered a, b, ¢, etc.
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EXPLANATORY NOTES
LOCATION DIAGRAM LEGEND |
WESTERN AUSTRALIA
WITH INDEX TO 4 MILE MILITARY SHEETS

TOPOGRAPHICAL DATA

—_— River or Creek This map shows ‘the results of a reconnaissance survey with an
P I L B A R A R E G | O N — > Creek or Watcrcaw.se airborne scintillograph.  Reconnaissance surveys are made over regions in

which there is little information concerning uranium occurrences, in order

S——— Railway to discover areas in which uranium mineralisation is likely to occur. The
2 — Highway results therefore should be treated only as an initial guide to prospecting.
H T 2 ======= Main Route

E A S T E R N P A R T ( S E E ) _______ Track The .scintillograph records continuously the intensity of gamma
Tel nLi radiation from the ground over which the aircraft flies. The inlensity over
R &iegrapy kino any arsé Iy gensrally uniform but shows random variations above ;m‘(/
e Fence below an average value. Anomalies are marked where the intensity is

e 4 Aerodrome or Landing Ground substantially greater than this average value.

MAP SHOWING ® Tow

| | Homestead The scintillograph was flown. where practicable, at a constant height
- Shed or Hut of 500 feet above the ground, At this height the width of the zone from
g i which radioactivity .is recorded is effectively 200 to 250 Jyards,  With
R A D I O A C T I V E A N O M A L I E S A Trig, Station a flight-line spacing of one mile, therefore, only about ten per cent of the

ground has been covered, Some areas, in which anomalies were recorded,
were reflown in greater delail at a height of 200 feet above the ground,
Any additional anomalies found on these flights are shown by a symbol

: SCINTILLOGRAPH ANOMALY - DATA which distinguishes them from those recorded at 500 feet, The height of
DETECTED BY AIRBORNE SCINTILLOGRAPH

the aircraft was recorded continuously by a radio altimeter which enabled

corrections to be made for variations in the aircraft's height above the
R . < Radioactive Anomaly : : ground. Aerial photographs were used for navigation and a continuously
3 2 g 2 ® recorded at 500 feet | A place at which the recorded operated vertical camera recorded each flight-line.
s ‘0 ‘o % Ridioastive 4 y radioactivity is substantially
= = X o Shgbiell b 222”}"6-’; greater than average.
20°00’ reeen 2 & The source-of an anomaly may lie as much as 350 yards from the
p/atteq position of the anomaly and an area of this radius should be
IV Area in which anomalies were recorded at 500 feet. investigated. It should be noted that it is virtually only the radioactivity
i ; I of the surface of the ground that has been recorded because the radiation
reeaak S G AR ) APPROXIMATE SCALE OF PHOTO MAPS UID] Area reflown at 200 feet after anomalies had been re- from any buried deposit is substantially reduced by a few inches of non-
3 z ; } corded at 500 feet. radioactive rock or soil cover, g
%L MILES 1 0.5 0 1 2 3 MILES :
p MAP DATA A single anomaly, or graup of anomalies, is considered to indicate
1 5 an area in which uranium minerals may oceur.  No claim is made that all
21*00’ ‘ or even any of the anomalies correspond to uranium deposits of economic
. £ SCALE OF LINE MAP 3 ; P importance but it is possible that some do. Subsequent investigation on
§ 2 PROJECTION: Tr:fnslyerse Mfsrca{o.r, Afistzalian Serias, the ground Is necessary to determine their significance and possible
2 i MILES 8 6 4 2 0 8 16 W . 37 MILES CONTROL: Existing 4 Mile Military Maps. economic importance,
Zipame T RELE BAR L N e ————————— T ————— DETAIL: Planimetric Detail was compiled from Royal Survey Corps : :
4 Mile Military Maps with addition from photo interpret- ; . 1 . ;
; . : H The map shows the general position and grouping of the anomalies.
ation by Geophysical Segtion, Bureau of Minerd] Resources To assist in making investigations on the ground, all the anomalies have
/ < RELIABILITY: Map detail: reliable sketeh only. been reproduced singly or in small groups on aerial photographs on a scale
A St O0T T Bores, windoumps and s minor trasks connecting them, have rot of One inch equals One mile.- These small areas are each numbered and
, win n 7 ¥
been shown on this mad dus to difficulties in photo interpretation, the numbers appear on the map for cross-reference.  Where there are

S ; several anomalies in any area these have been lettered a, b, ¢, etec.
Reference should be malle to existing Royal Australian Survey Corps <

4 Mile Military Maps, Roebourne, Port Hedland, Yarrie, Pyramid, 7
Marble Bar and Nullagine and W. A. Department of Lands 10 Mile G 21 4_3
Series, sheet 13 Onslow|and sheet 14 De Grey
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