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1. INTRODUCTION

The Bureau of Mineral Resources seismic party carried
out a seismic survey in the Bonaparte Gulf area of north-western
Australia between 16th June and 13th October, 1956.^The initial
objects of the survey were to obtain regional information on the
thickness of the sedimentary rocks and on the tectonics of the
Bonaparte Gulf Basin, and to establish the applicability of the
seismic method in the area. During the course of the survey the
party was directed to transfer its attentions to obtaining some
detailed information on the Spirit Hill Anticline. This latter
work was carried out in response to an application by Westralian
Oil Pty. Ltd., which was anxious to select sites for a test
boring programme.

The Bonaparte Gulf Basin contains many stratigraphic
units of Palaeozoic age surrounded by Upper and Lower Proterozoic
units. For convenience, it has been divided by Traves (1955)
into a number of sub-basins, including the Carlton Basin; "an
area of Middle Palaeozoic sediments which crop out north and east
of Carlton Station" and Burt Range Basin; "the area of sediments
that were deposited in an embayment and now form the Burt Range".
These two areas of sediments are partly separated by Proterozoic
rocks forming the Pincombe Range (see Plate 2). To the north-east
of the Pincombe Range the relation between the two basins is
obscured by alluvium on the Keep River plains and also by the
Carboniferous Weaber Group, which is recognised as being widely
transgressive.

The seismic results indicate a maximum thickness of
sediments of about 20,000 feet in the Carlton Basin and 14,000 feet
in the Burt Range Basin. The rocks in both these basins have been
folded to a considerable extent and the reflections suggest
unconformities within both basins. The seismic reflection method
proved successful in indicating geological structure at depth in
most of the areas tested.

2. ihE CARLTON BASIN 

A. Field Work.

The seismic party set up camp at the abandoned Ninbing
homestead on 16th June and began operations on 20th June.

The seismic traverse was begun at S.P.1 on the Weaber
Group. about 5 miles to the south-east of Ninbing, and continued
in a north-e23ter1y diroction through a break in the Weaber Range
(see Plate 1). As no reflections were obtained north-east of
S.P.9, surveying of this portion of the traverse ceased at S•P.
48.

The survey was then continued to the south-west of
S.P.1, beginning at S.P.54, a quarter of a mile from S.P.1.
This part of the traverse extends as far as S.P.126 (drilled in
hard Upper Proterozoic rocks) and reflections were obtained over
most of its length.

Two cross traverses, each one mile long, were completed
through S.P0.. 57 and 71.^The first gave horizontal reflections
and the second indicated a north-west component of dip of about
10°.
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In a further effort to obtain information on the north-
eastern part of the traverse, pattern shots of 13 holes and 36
holes were fired at S.Ps. 33 and 28 respectively, but no reflections
were obtained. Refraction surveying on this portion of the
traverse was also unsuccessful.

B. Results and InteriDretation.

The results are shown in the form of preliminary
cross sections.^The main traverse is labelled Carlton Basin
Traverse A (Plate 3) and the cross traverses at S.Ps 57 and 71
are labelled Traverse B and Traverse C respectively (Plates 4 and
5).^In these sections the reflections have been migrated and
plotted in their apparent correct positions (that is, taking the
dips into consideration).^In addition, the results of Traverse
B have been plotted using the correlation method, in which the
teflections are plotted vertically under the shot point. Reference
will be made to the phantom horizons which appear on the sections
in the final report of the Bonaparte Gulf Basin which is being
prepared separately.

To the south-west of S.P.9, several reflections of
fair quality were obtained as far as S.P.90. Most of these
showed a north-easterly component of dip of about 30 0 and a few
shallow horizontal reflections were also obtained.^South-west
of S.P.90, fewer reflections were recorded, and none were obtained
south-west of S.P.100 while shooting on Cambrian rocks.^Definite
reflected ehergy was recorded at S.Ps. 122 and 126 on the Proterozoic
rocks, but it was impossible to make any calculations of dip.

Between S.P.9 and S.P.55 there is evidence of an
unconformity which, below S.P. 6, is at a depth of 7,000 feet,
but below S.P.55, is probably at 2,000 feet.^The components of
dip above the unconformity are to the north-east but are less steep
than those below it.^From S.P.65 to S.P.71 shallow reflections
were recorded which show a north-east component of dip of about
40 . There is thus a suggestion of another unconformity, and
it is at a depth of about 4,000 feet.

The results of the traverse across the Carlton Basin
indicate the existence of a thick section of some 20,000 feet of
sedimentary rocks, with a general north-easterly dip, extending
at least as far east as the outcropping Weaber Sandstone east of
Ninbing. The major problem which remains unsolved is whether
such a section exists beneath the Weaber Sandstone and alluvium to
the north-east.^Following the traverse to the north-east, the
reflections cease near the western margin of a large fault zone
(see Plate 1).^It is not known whether the absence of reflections
north-east from there is due to adverse surface shooting conditions
or to the absence of a section favourable to the production of
reflections. From consideration of both seismic and geological
evidence (Traves, 1955, pp. 131, 132) it is possible that the
Weaber Sandstone overlies basement at shallow depth.

The results of the seismic traverse across the
Carlton Basin do not indicate the existence of anticlinal
structures.^The best possibilities for the accumulation of oil
indicated by the dip-plotted section would be in any fault trans
near the abovementioned fault zone and in any stratigraphic traps
above the unoonformities referred to.
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3. THE BURT RANGE BASIN

A. Spirit Hill Area.

(i) Field Work.

The party moved camp from Ninbing to a site about
one mile north of Spirit Hill on 14th August. Traverse A was
started at S.P.301 near the camp and was surveyed in a north-
westerly direction to S.P.327 near the Pincombe Range (Plate 2).
The survey was then continued to the south-east of S.P.301 from
S.P.329 to S.P.349, near hills of Proterozoic rocks.^The
traverse, 12-:1- miles in length, was completed on 11t:a September.

(ii)Results and Interpretation.

A preliminary cross section of Traverse A, Spirit
Hill, accompanies this report. The reflections are migrated
and plotted in their apparent correct positions (Plate 6).

Reflections, mostly of poor quality, were obtained
over the greater part of the traverse, from S.P.324 to S.P.3347
and the deeper reflections indicate a broad syncline with its
axis near S.P.307.^Reflections were obtained to a depth of
about 20,000 feet.^Between S.P.313 and S.P.308 there is evidence
of an unconformity at 6,000 feet which probably extends to the
easte2n margin of the basin. Below the unconforuity, the
reflections indicate a dip of about 25 towards the axis of the
basin, but the dip appears to be considerably less above the
unconformity.

Unfortunately, the reflections gradually decreased in
number easterly towards the crest of the Spirit Hill Anticline
and none was obtained to the east of the crest. Therefore the
anticline was neither proved nor disproved, but westerly dips
on the western flank were indicated.

Near both ends of the traverse, deep reflections were
obtained which indicated dips of up to 40° towards the axis of
the syncline.^The layers producing these reflections, if
produced to the surface, coincide with outcropping Proterozoic
rocks.^If produced down into the syncline, these layers would
occupy at the axis the portion of the section below about 14,000
feet. However, very few reflections were recorded below this
depth near the axis.

The sudden decrease with depth in the number of
reflections recorded from below 14,000 feet over the greater
portion of the traverse, together with the steeply dipping
reflections near the margins of the basin, suggest that
Proterozoic rocks occur beneath an unconformity which occurs
at depths ranging up to about 14,000 feet. Reflections from
above the indicated unconformity show moderate dips such as
are encountered in the known Palaeozoic rocks of the area.
It appears likely, therefore, that the Palaeozoic section may
be about 14,000 feet thick at the centre of the basin.
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B. Milligan's Lagoon Area.

(i) Field Work.

Camp was moved from Spirit Hill to Milligan's Lagoon,
about 5 miles to the south-west of Spirit Hill, on 12th September.
Five short traverses were surveyed in the area south of Spirit
Hill, between the Cockatoo Fault Zcne and the Western Australia/
Northern Territory border. One of these traverses (D) follows
the strike of the known structural features, while the other
four (traverses B9 C, E, F) are at right angles to traverse D
across any southerly extension of the Spirit Hill Anticline.
The work was concluded on 9th October and the party left the
area on 13th October.

(ii) Results and Interpretat:i.on.

Preliminary cross sections labelled Traverses B, C
D, E and F, Spirit Hill, accompany this report.^The reflections
are migrated and plotted in their apparent correct positions
(Plates 7 to 11).

Reflections recorded along the 5 miles of traverse D
were generally horizontal down to about 10,000 feet, below which
the dip components were variable in direction and magnitude. On
traverses B, C, E and F, across the strike, reflections were
obtained except where the traverses approach the sandstone hills
to the east.^The southernmost traverse, B, indicates at its
north-western end and at shallow depths a south-easterly component
of dip; otherwise the four traverses indicate north-westerly
components of dip.^There is evidence on each of these traverses
of an unconformity at depths ranging from 9,000 to 10,000 feet,
the dips being considerably lesser above the unconformity than
below it.

As in the case of traverse A, north of Spirit Hill,
no reflections were obtained east of the crest of the Spirit
Hill Anticline; consequently, the dips on the eastern side were
not determined. There is strong evidence of north-westerly
dip on the north-western flank of the anticline but otherwise
the seismic results give no proof that a closed structure exists.
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