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During June, July, Avzust and »art of Septeuber,
1956, the D.C,.3 aircraft VIi-iId, owned by the Dureau of
Mineral flesources, carried¢ out a negnetometer and scintillograph
survey over selected parts of the C.rnarvon Basin. The
are:. surveyed (Plate 1) consists of--four zoanes each 30 minutes
of latitvde in width en’. extending fron. the »re-Cerbrian
exposuvres in the east to the coast in the west. For convenience,
each zone has been given a nane (chosen to avoid confusion with
military one-mile or four-mile sheet areas) as follows 3-

(i) Freycinet Area; 26°15'S to 26°45'S and 116C3C'E
to the west coast, including part of Shark Bay.

(ii) Gascoyne Areaj; 2UOL5'S to 25°15'S and 116°3C'E
to the west coast of Bernier ané Dorre Islands.
For ease of reference, the western part of this
area has been designated Couture Area.

(1ii) Birrabiddy Area; 23°45'S to 24°15'S and 116°F
to the west coast.

{iv) Rough Range Arec; 22°15'S to 22945'S and 115°3C'E
to the west coast, incluvding part of Exmouth Gulf.

The total area surveyed was approximately 2%, 800
square miles of wh.ch 2,20C square riles were over the ocean.
The total survey wileage flown was 27,30C including 3,1CC
miles of tie lines. .

A traverse was flown over the Indian Ocean, extending
9C niles west of Point Cloates. About 1,000 square miles
requiring 2,000 flizht niles were reflown at different
heights to assist in the interpretation of the ragnetoneter
results.,

Persoq.iel from the Bureau of Mineral Resources
who took part in the survey were liiss C. Leary, Messrs.
W. A, L. Forsyth, F. J. Merrick, A, Tvrpie, Ls Jackson,
W. A. Irving, B. C. Hamilton and G. Lawberts. Personnel
from Trans-Australia Airlines involved in the survey were
Captain D. K. Duf:ield and Messrs. B. Wales, C. renshaw,
R. Tuck, ¥. Gatley and R. McNamee.

2 SURVEY TECHNIGUE

Flight lines were generally spaced one nile apart
and were east-west. Over the Couture Area, between the
coastline and 3ernier and Dorre Islands, flight lines were
spaced 2 miles apart. All surveying, except special reflown
traverses and the ocean traverse, was done at an altituce of
500 feet &bove grouind. '

Each zone was covered by north-south tie lines
spaced not more than 25 miles apart. These were flown in
both directions, without pauvse, so that instrumental drift
aind 1agnetic time variatirns could be allowed for. Adjacent
zones were tied together by "link ties", also flown in
both directions. As some of the zones are 6C uniles apart,
short "cross ties" were flown crossing both legs of each
link tie at distances of 25 riles or less. In this way, only
non-linear time variations occurring in less than about 10
minutes create errors in contouvring. -2
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Over most of the zones surveyed, navigation was
effected by vertical air photozraphs and positioning by
strip photography, later cowpared with the air photogrephs,
Over the four-mile areas -of Edel and Shark Bay continuous
vertical photosraphy cdoes not exisat. Navigrtion was possible
fror the existing photozranhy and "dead reckoning”. Positioning
was ef ‘ected by the ground positinsn indicator, the data from
which were l- ter corrected according to aerial photograohs,
A similar techaicue was used over the Szlt Lake in the
sirrabiddy Area and over Exmouth Gulf.

Over the Couture irea and on the ocean traverse,
the ground position indicetor was used for both navigation
and¢ positioning. '

3. BOUIPHENT

(a) ragnctometer.

An ASQ-1 fluxgate magnctometer was used. The
detector elere.it was mounted in & boon behind the tail of
the aircraft. Sensitivities of 6CC znd 2,500 gaxras full
scale were used. The total recording ranges c-.id be extenced
to 3,5CC and 14,C0C geruas respectively by an autoratic
zero-—-switching device. During rost of survey of the Freycinet
Area (the first area to be surveyed) a full scale sensitivity
of 2,5CC gami as was used, becatrse sorne of the anomalies
cncountered cxceeded 3,50C gamias and there was too much
instrurental noise to use the higher sensitivity. I the
other zones, however, the 6C(-gaima sensitivity was uvsed.

A c..refvl check was kept on heading crrors. These
arc duve partly to serranent magnetisation of the aircraft and
partly to induced ragnetisation. The former, and »art of the
latter, vary with cos @ where ¢ depends on the ragnétic heading
of the aircraft, while part of the errors duve to induced
ragnetisation varies with cos 2¢. After sorme initial difficulty,
comnensatisa of the heading errorspronortional to cos @ was
achicved to with + 1C ganras. The nart depeading on cos 20
amow.ited to * 8 gammas and was not compncnsated. The heading
errors ror each Tlight are kaown to within abovrt 3 gaunas.

There was considerable drift in the backing-off
current carly in the survey, when the source of current was a
battery. This causes errors, because ths jquantity recorded
on the trace is the difference between tinc ambient field and
the part comdensated by the backing-off current. Late in
June (i.c. just after completion of the Freycinet Area), the
circvit was mocifiec 8o that, slthough stabilised by a battery,
most of the back-off current was sunnlied by a regulated
3C0-volt powcr sunnly. This reduced the drift to a negligible
anount .

(b) Sciatillograph. )
The scintillograph consisted of a Chalk River (MEL)
type radiation monitor and an #Zsterline Aangus recorder., The
output from two detector heads (i.e. four crystals each with
its own photomultipliecr tube) was fed into one ratemeter.
The ratcmeter had been modified so that the full-scale reading
was 1CCO couvints per second. The resnonse time of the counting
circuit had been reduced to handlo the higher couat rate, and
the outnut time constaint had besn decrecased to about 1 scc.
No attewpt was wade to restrict the angle of visionrof the
scintillograph detector by shiclding., 3
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Normal surveying was carricd out at a height of
500 feet above tervain., Any radiation anowmalies that apwneared
to be due to restricted sources were re-surveyed at 200 fect,

Relative sensitivity was determined at the beginaing
and end of each flight, by placing a geinia ray source at a
standard cistance froz the detectors while flying abowve2,00C
ft.y or over water. Only slignt variations in sensitivity
were experienced. The 5-microcurie source gave a count of
about 2CC ne.:r sec. ot a distaince of 5 feet,

(¢) HNevigat.on and Positioning.

iavigetion and positioning equipment consisted of a
vertical car-ra, a racdioaltireter, a gyro-syn corpass and a
ground posit:.on indicator.

Th radiocaltireter is an STR-3CA fresueacy-mocdulated
micro-wave tvpe. IUs calibration was periodically checlked
against the bharometric altimeter. Consicdérable dif iculty
was experienced with the calibrations. At times, errors of up
to 100 feet existed. Most of the tir.e these were known and
allowed for in the flying, but on a few flights the aircraft
height was neur 4CC feet. This has very little effect on the
nagnetoreter trace, and does not adversely affect the detection
of anomalies by the scintillograph, although it might cause
difficulty in the coastruction of an isorad map.

The ground position indicator operates by integrating
data from the gyro=-syn compass, <ir speed and wind., The wind
must be set manually, and is the most uncertain parameter,

When flying above 2,000 fcet (e.g. on the ocean traverse),
drift and ground speed czn be determined continually and a -
fairly accurate wind can therefore be fed into the instrument,
but at a height of 500 feet this is impossible.
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(a) Scintillograph.

In general, the ganma radiation level increases
froi: west to east across the surveyed area. All anomalies
of any magnitude occur over pre-Camnbrian rocks to the east
of the sedinentary basin. These are large arecas of particularly
high radiation over the one-mile areas of Chulya Warra and
Nanutarra,

Four fairly sharp first-order anomalies were
reflown at 2C0C feet above terrain. ilone gave a figure of
nerit as high as those recoréed over the uvranium prospects
near Mt. Isa (Parkinson, 1956), but two of them approach the
figures for the poorer Mt. Isa prospects. One of these is
about 1C miles south-west of Yinnietharra Homestead in the
Mt. Stcerc one-mile area and the other is near Mt.Dugel in
the Yourdar one-mile area.

(b) Maznetorcter,

The outstanding feature of the wagnetorneter traces
is the difference in type betweeinn those recorded over the
sedimentary rocks and those recorded over the pre-vambrian
region, The former traces are smooth, each feature covering
sevcral miles, while the latter show large variations over
small distances, In the Freycinet and Birrabiddy areas, the

-k
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change frow one type of trace to the other is sudden,
whereas in the Gascoyne and Rough Ri.i;e areas, there is
a transition zone where moderately sharp anomalies

are found,

Particularly large, sharp anomalies occur in
the 'one-mile areas of Chulya ilarr:, Narryer and WHanutarra.
There is a slight tendency for these to occur along lines
with a north-west direction. The largest anomalies are of
the order of 4,00 gannas,

Several extensive positive anomalies were rcecorded
over the sedimentary rocks. The nost prominent are as
follows s-

(1) A very broad anomaly with its major axis
running north-south through the one-mile
areas of Curbur and Narryer. It is about
40 miles wide and has a mexirum value about
150 gammias above the undisturbed field.

(i1) A srall (50 ganras), fairly narrow anomaly
near 26°915'S, 1150E,

(iii) A very broad anomaly with a maximum value
of 20C gar: as, near the centre of the Greypoint
one~mile arca. '

(iv) A fairly sharp anomaly of 1CC gammas in the
northern part of the Yalbalgo one-mile area
and another in the central part of the
Doorawarrah one-miile area,

(v) A large, fairly sharp anonaly of 500 gam.as,
a few miles west of Wendagee Hill.

(vi) Two similar, but wore irregular anomalies,
one in the eastern part of the Giralia one-
mile area and one in the south-western corner
of the Wangaroo one-mile area.,

(vii) A swmall anoraly of about 30 gan:tas in the
south-western part of the Bundera one-mile
area, on the Cape Range.

The western portions of the three southern zones
have smooth undulations in the magnetic field. The western
part of the Rough R nge Area is almost featureless, except
for (vii) above.

The magnetic field measured on the ocean traverse

is flat, except for a smooth iacrease about 30 miles from the
coast.

5. ANALYSTS OF RELULTS

(a) Scintillograph.

Attempts were made to draw isorad maps and correlate
them with geology. Over the pre-Cimbrian region it is
impossible to drew contours from one-mile 3zridding. The
radiation level fluctuates greatly and probably varies with
the thickness of the soil.

-9
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It was found that maps showing sudden changes
in radiztion level ("metarad maps") ¢ive more information
than isorad maps. iany of these sudden changes coincide
with, or are near, known geological boundaries. In some
places the pre-C::brian sedimentary contact shows up as a
change in radiation level, but in most nlaces it does not.

(b) "Magnetometer.

There is little doubt that the change from a
smooth type of magnetometer trace over the western regions
to the irregular type of trace over the eastern regions corres-
ponds to the contact bctween post-Cambrian sedimentery rocks
and pre-Czmbrian igneous and metasedimentary rocks. In the
southern three areas the change coincides closely with the
contact as shown on gedlogical raps. In the Rough Range Area,
howevery, the contact, as shown by thc magnetic traces, is near
1150E, i.e. up to 15 miles further west than the geologically
mepped contact. Judging by the irregularity of the magnetometer
traces in this zone, the basin as far west as 114920'E (i. e.
near Exmouth Gulf) is only onc or two thousand feect decp.

The maznetoreter traces over most of the basin are
consistent with a tiickness of sediments considerably in eXcess
of 104C00 feet. Those regions where the traces sugzest a
depth of 1(,000 feect or less are either immediately west of the
contact or in the zoae of high grevity valucs that runs more
or less parallel to the contact and zbout 50 miles west of it.

(¢) Reflying of Traverses at High Level,

To assist in thc intorpretation of the magnetic
re¢sults obtaincd at a height of 500 fcet above ground, some
flying was done¢ in the Narryer, Chulya Warra, lMt. Steere
and Dalgety Downs onc-mile areas at altitudes up to 9,600
fecete Detailed analysis of these data has not yet becn made
but they indicate that rcasonable cstimates can be made of
the depth to magnetic matcrial., In particular, the nagnetie
traccs roucorded over much of the basin are considerably
smoothcr than that recorded 9,0CC felt above known pre-Corbrian
bascment rocks, This iiplies a thickness of scdiments
considerably zrcatcr than 9,000 fect,
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