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ABSTRACT

A seismic reflection survey was made
to the south-west, south and east of the Poole
Range Structure, Kimberley Division, W.A. as an

extension of a previous seismic survey.

The resulfs‘obtained confirm the sur=-
face information and show the existence of an
antieclinal structure,the axis of which plunges
to the east and whose axlal plane probably dips
to the south. A total thickness of sediments .
of the order of 20,000 feet 1s shown.

Some slight evidence of deep faulting
down to 10,000 feet was recorded, but is noti
conclusive., :

Insufficient evidence was obtalned to
select a site for a test bore, but further

seismic work is nof recommended at present.

(111)
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1. INTRODUCT ION

The work described in this report is a continuation .of
the seismic work done in the Poole Range area by the Geophysical
Section of the Bureau of Mineral Resources in 1953 (Smith, 1955),

~ For the survey described in thls report the camp was
established approximately 3 miles south of Christmas Creek Home-
stead (Plate 1) and headquarters were maintained there for the
duration of the survey, from June to August, 195%54.

The object of the survey was to find the total thickness
and structure of the sedimentary rocks at selected points on the
eastern, southern and south-western sides of the Poole Range
Structure, It was known from the previous survey (Smith,'1955)
that there was little 1likelihood of reflections beilng recorded
near the axis of the structure. .

© 2o GEOLOGY

A general description of the geology of the area 1is
iven by Smith (1955), based on earlier reports by Schneeberger
%1952) and Guppy (195§). The following brief notes are based on
the above reports,: : '

. The Christmas Creek Area 1s at the south-eastern end ofthe
Poole Range Dome, which itself is at the south-eastern end of a
line of folding which includes the St., George Range Dome and the
Nerrima Dome.

Geological mapping of the Poole Range Dome is complicated
by a system of northsrl*-trending high-angle normal faults which
cut across the structure at intervals of to 1 mile, All the
Permian formations known in this area crop out on the structure,

.'“Grant Formation and Poole Sandstone forming the core and the

Noonkanbah Formation and Liveringa Group eropping out on the
grassy flats surrounding the core. The structure has a surface
closure in the Noonkanbah Formation. Avallable information
indicates that in the Poole Range Dome the Grant Formation 1s
more than 3,500 ft. thick, the Poole Sandstone about 200 ft., and
the Noonkanéah Formation about 1,260 ft, The upper members of
the Liveringa Group have been largely eroded in this area,

The Poole Range Dome 1s considered to be favourably
located for the accumulation of oil (Schneeberger, 1952), as,
of the various structures mapped in the Fitzroy Basin,'i% is the
closest to the Ordovician and Devonian limestones which crop out
to the north-east. It 1s possible, therefore, that one or both
of the Ordovician and Devonian sequences occur in the Poole Range
Dome. Three shallow bores put down in the Ordovician rocks near
Price's Creek in 1922/23 showed traces of oil, The Ordovician
rocks have a known thickness of 2,450 feet, but as the base of
the lower Ordovician formation 1s not exposed, thils is not the

.total thickness. :

Between the Poole Range Dome and the Ordovician and
Devonian limestones to the north-east are the Talbot Syncline and
the Pinnacle Fault, which has a downthrow on the south-west side,
i thousand feet

3, STAFFING, EQUIPMENT AND METHODS

The staffing, équipment and methods used in this survey
differed in the following respects from those of the 1953 survey:-

(a) Reflection methods only were used in the present survey.
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(b)

~2

Three drillers were employed Instead of a driller and

drill assistant as previously. Two of the drillers

worked separate shifts and the third supervised the

whole ¢rilling programme.

improvement in the rate of drilling,

(c)

This resulted in a marked

The Swedish recording instruments used in 1953 were re-

placed by a set manufactured by the Technlcal Instrument

Company, Houston, Texas.

was very reliable,

(d)

The performance of this set

Four geophoneé per trace were used throughout fhe survey.

These were set out flve feet apart in the line of
-traverse and were connected so that there were two

parallel pairs of two geophones in series.

The dlstance

between successive groups of geophones was always 110
feet.

(e)

each traverse.

Either two or three phantom horizons were calculated for
The average dip within the zone of the

phantom horizon was calculated every 330 feet and these
average dlps were then used in calculating the depth at
each shot point.

(f)

The same velocities and velocity distribution were used

as 1n the previous survey, except that the average vel-
ocity in the weathered layer was taken as 2,000 feet/sec.

During the course of this survey, holes were normally

drilled and shot each mile along the traverses until a position

was found, as close to the structure as possible, where reliable
Holes were then drilled and shot at

reflections were recorded.

z-mile intervals along the traverse, and a cross-traverse was

shot, also at %-mile intervals, to give the components of dip of

the reflectors in two directions.

4, DISCUSSION OF RESULTS

The table below sets out the portions of each traverse'

which were shot at %2-mile intervals and 1-mile intervals% and
i

shows where usable reflections were recorded.
the traverses are shown on Plate 2,

The positions of

Usable reflections
recorded

Traverse| 4-mile Interval 1-mile Interval

1 S.P.216 to S.P.232 [5.P.204 to S.P.216
2 8.P.212 to S.P.240 [S.P,240 to S.P.264
2x S.P.314 to S.P.316

-3 S.P.300 to S.P.308 _
3X S.P.318 to S.P.320 o

° 4 S.P.266 to S.P.267 18.P.267 to S.P.294
4X S.P.296 to S.P.2995iS.P.25%5 to s.P.328
5 S.P.330 to S.P.349

S.P.216 to S.P.232
and S.P.212

S.Pg21 2 tO S -P.24'O
and S.P.244

S.P.314 to S.P.316
S.P.300 to S.P.308
S.P.318 to S.P.320

S.P.266 to S.P.267
and S.Ps.270,274
and 278

T T R A
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Only those portions of the traverseswhich were shot at

» - %-mile intervals and on which usable reflections were recorded,
s are plotted on Plates 3.to 5, and they are the only portions .
dealt with in the following discussion.

(a) Traverses 1 and 4 (Plate 3).

On these traverses, phantom horizons have been drawn through
three zones, The first of these zones 1s 3,000 feet wide

with its centre at 6,500 feet at S.P.232, the second is 2,000
feet wlde centred at 11,000 feet at S.P.232, and the third is
5,000 feet wide centred at 16,000 feet at S.P.231, '

(1) First phantom horizon.

On Traverse 1 this horizon shows a general rise to the
north totalling 300 feet in 4 miles. On Traverse 4 it
shows that the component of dip in the direction of the
traverse is 3° to the east. On Traverse 1 there is a
syncline of small relief with its axis at S.P.222.

(11) Second phantom horizon.

This horizon rises gently to the north between S.P.232
and S.P.229 on Traverse 1, then shows a wide syncline
'with its axis at S.P.223. There are insufficient .
reflections to continue the horizon north of S.P.222. .
On Traverse 4 thg horizon shows a dip component of
approximately 43° to the east.

(111) Third phantom horizon.

The main feature of this horizon on Traverse 1 is a
syncline with its axis at S.P.224. From there to
S.P.216 the dip component is to the south gradually
decreasing going north. Apart from slight dips at
each end based on & limited number of .reflections of
poor quality, the horizon 1is generally flat on
Traverse 4. '

Traverses 1 and 4 intersect at S.P.224, but the-éomponents of"
dip shown on the phantom horizons on Traverse 1 are not suff-
iciently consistent for a true dip to be calculated. ‘

The position of the syncline shown on the three phantom
horizons on Traverse 1 indicates that the axial plane dips to
the south at approximately,?éo. If the axial plane of the
anticline shown on Plate 2 has the same dip, the axis would
be expected to appear on the third phantom horizon about
4,000 feet north of S.P.216. No reflections were recorded
near this point and hence there is no seismic evidence to-
indicate whether or not the anticlinal structure persists to-
this depth. ‘ :

Traverses 2 and 2X (Plate 4).

Phantom horizons have been drawn through the centres. of three
zones on these traverses, The first of these zones is 1,000 -

. feet wide with its centre at 1,500 feet at S.P.233, the

second 1s 3,000 feet wide with its centre at 6,000 feet at
S.P.212, and the third is 2,000 feet wide centred at 10,250

(1) First phantom horizon.

- This horizon shows a'general east dip component of
approximately 2° on Trnrerse 2. . On Traverse 2X the
phantom horizon is very short because of lack of




(e)

-

reflections, but indicates a slight north dip
component, ' ‘

(11) Second phantom horizon.

On Traverse 2 this horizon shows a general east dip
component of approximately 49, It is flat between
S.P.316 and S.P.240 on Traverse 2X and then shows a
component of dip of approximately .2 to the north .

between S.P.240 and S.P.314,

(111) Third phantom horizon.

On Traverse 2 this horizon has a general dip component
of 4° to the east, On Traverse 2X it is almost flat
from S.P.316 to S.P.240 and then has a component of
dip to the south of 2° from S.P.240 to S.P.314.

Only on the first phantom horizon are the dip components
sufficiently consistent on Traverse 2X for a true dip to be
cglculated. In this case the true dip is approximately

2Y east, ' :

There is no exact time correlation between the phantom
horlzons shown on Traverses 1 and 2 because of the lack of
reflections, but the first phantom horizon on Traverse 1,
which is 6,273 feet deep at S.P.216, is rising to the north
at that point and would apparently be about 6,000 feet deep
at S.P.212, This was taken as the starting point for the
second phantom horizon on Traverse 2. ’

Because there were no reflections recorded north of S.P.222
in the second zone on Traverse 1, it is not possible to get
a similar correlation between the second phantom horizon on
Traverse 1 and the third phantom horizon on Traverse 2,

‘Traverses 3 and 3X (Plate 5).

" Only two phantom horizons have been drawn on these traverses

because of the lack of deep reflections., The zone for the
first is 1,000 feet wide with its centre 1,500 feet deep,
midway between S.P.300 and S.P.301, The second zone is
3,000 feet wide centred at 7,000 feet at S.P.300,

(1) First phantom horizon.

It was possible to draw this phantom horizon over only
a short distance on both traverses. The dip component
is 19 north-north-east on Traverse 3 and 2° cast-south-
east on Traverse 3X.  These components indicate a true
€' ¢ .af approximately 2° to the east.

(11) Second phantom horizon.

On Traverse 3 ‘this horizon has a dip component of %o
north-north-east between S.P.300 and S.P.303 and 1
south- ¢puth-west between S.P.303 and S.P.307. Ovea the
whole length of Traverse 3X the dip component is 4
east~south-cast. Thus a true dip of approximately

43° to the east 1s indicated. - _ :

Traverses 3 and 3X are not connected to the other tmaverses

“and so the starting depths for the phantom horizons were

selected by comparison. of the reflection patterns.

The second phantom horizon on these travérses is deeper than
the second phantom horizon on Traverses 2 and 2X. This would
be expected if Traverses 3 and 3X are down the flank of an
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anticlinal structure while Traverses 2 and 2X are near the
axls. - o ‘

(d) Possible Faulting.

Steep dips of approximately 50-60o were recorded from many
shot points throughout the area, and it is suspected that
these may be from fault planes. However, from only one shot
point (S.P.240) was it possible to corrgélate such a reflec-
tion-with one recorded when shooting a cross-traverse. ..

‘Assuming that-these reflections were both recorded from the

same fault plane, this plane would have a dip of 59° to the
north-north-west and a strike of 57°, fThere is no indie-
ation of such a fault on the surface geological map.

| Additional shooting would have been required to record the
other steep dips in a second direction and this was not con-
sidered warranted at that stage of the investigations.

5. CONCLUSIONS

The evidence recorded is that which would be expected from
an easterly plunging anticlinal structure with its axis at the sur-
face as marked on the geological map (Plate 2). The axial plane of
a syncline to the south of the Poole Range Anticline dips to the.
south at approximately 76°, as shown on Traverse 1, and this 1is
taken as indirect evidence that the axial plane of the Poole Range
Anticline also dips in this direction. : '

The cross-sections here described show little evidence of an
angular unconformity such as that observed by Smith (1955), but it
is noticeable that on all the sections there is a sharp change from
numerous reflections to few or no reflections at approximately 8,000
feet, - This is consistent with a lithological change at a depth of
approximately 8,000 feet. The total thickness of sedimentary rocks
i1s shown by the seismic work to be at least 20,000 feet,'’

Reflections showing steep dips were recorded from several
shot-points; these were generally at a depth of 10,000 feet or less
and possibly indicate faulting. A major programme would be required
to map these steep dips in more detail and the information which
would be gained on possible faulting would not Justify additional
surveys at present.

It was not possible on the basis of the p&esent survey to
prove closure at any depth and consequently a site for a test bore
cannot be recommended from the seismic work alone. However, the
work which' has been done reasonably confirms that the surface
geologlical mapping can be taken as a guide to deeper structure and a
test bore site could be selected from the map and the seismic
results, - ' '

Because of the lack of reflections near the centre and the

‘soﬁthern and south-western flanks of the structurei detalled mapping

of the structure is not possible using conventlonal seismic methods,
It is possible that more elaborate and costly techniques would yield
the additional data required for locating test bores subsequent to a
first test if required, but it is considered that such an effort
would, at this stage, be better spent in investigating less complie-
ated structures and %hose where positive seismic information is
easier to obtain. .
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