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A M s t t a ^  by Wongela Geophysical j?ty. Ltd. "’

f These results will be combined with those nf the Lake Gregory 

H eU < S ^ ^ : ^ m i : y ; ^ tveyi currently in progress 'in an adjoining :■';

* i ? r ; ^ V * * i * &  b o t h ' m n ys hnd describing 
ChG °Perati0nal Procedures used will be submitted at a later natev "

G. P« Lonsdale. 
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ABSTRACT OOG

; In December 1964 Wongela Geophysical Pty. Ltd, ; conducted g'"r' 

helicopter gravity survey for Delhi Australian Petroleum Ltd. The 

survey is in their South Australian Oil Exploration Licence areas '

N0S’ 20 and Zl> and is located south and west of Dullingari M:;*l : 
well. , \ " ■'

■->

, Preliminary results of this survey indicate the presence ofi' ay \ 

large gravity low trending south-west across the survey area and flanked 

by gravity high areas. The northern gravity high area is fairly narrow 

and is bounded to the north by an apparently extensive gravity low. The 

two gravity low areas are tentatively considered, to reflect areas 

thick pre-Permian sedimentation*

v -

r :
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established 340 new gravity stations for Delhi Australian Petroleum. Ltd.

The area surveyed is in South Australia Oil Exploration Licences Nos. 20 

^  21> C0Vers 2,500 square miles south and west of Dullingari No. I : 

well. (Plate 1). Gravity stations were established on a four-mile : 

rectangular grid, using a helicopter for transport.

The survey area lies in the south-western portion of the Great /■ y 

Artesian Basin. Most of the area is Covered by north-easterly aligned 

sand dunes with a few exposures of Upper Cretaceous sediments such as V'"^'

th0SG in the C°re °f Che In™mincka Dome to the north-cst of the ■'survey: l;! 
area.

..The ’object of the gravity survey was to delineate the regional 

geological structure of the area; in particular, to locate large A; : : ' 

anticlinal structures which might provide hydrocarbon traps.

GEOLOGY

The'Strzelecki Creek gravity survey afea lies in the south-western 

portion of the Great Artesian Basin. Surface rocks inelude a few ■' 

exposures of Upper Cretaceous Winton Formation sediments in the cores 

of the larger surface-expressed anticlines such as the Innamincke Dome. 

The area lies on the extreme south-east margin of the Simpson Desert 
and is covered mainly by sand dunes.

Bore hole data in Oil Exploration Licence areas Nos. 20 and 2.1 

indicate a total Cretaceous and Jurassic thickness in the survey area 

of about 6,000 feet. The Triassic was penetrated in both the Innamincka 

No. 1 and Dullingari No. 1 wells, to the north-east of the survey area, 

and is expected to be present over much of the area. Permian sediments 

wore found in both wells but those encountered in Dullingari No. 1 are 

much thicker than those in Itmaminfcka No. 1. it appears that the
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Chinning at Innamincka No. ,1 ;:isv the result of non deposition and/or

rests on a major angular unconformity. In Innamincka No. 1 che rocks ■: 

below the unconformity are red-bed sandstones and shales probably of h3- ' 

Devonian to Carboniferous age, whereas those below the unconformity in 

Dullingari No. 1 are Ordovician shales. These iatter sediments are of 

major importance as potential hydrocarbon source rocks. 1

; A num'ier larSe anticlinal structures are known in this area. 

Several of these structures have been investigated by seismic work and 

drilling,, e.g. Innamincka, Betoota. It is possible that additional 

anticlinal structures are present in this portion of the Great Artesian' 

Basin,. These structures may provide suitable hydrocarbon traps, ' —

I3* "' PREVIOUS GEOPHYSICAL UCKK 

Gravity Surveys - ■

Limited regional gravity surveys have been- Carried out in the survey 

; area by Frome-Broken Hill Ltd. and the South Australian Hines 

Department. The results of these surveys indicate the presence of 

a broad gravity low trending south-west across the survey area and 

flanked by gravity high areas;

During 1964, United Geophysical Corporation observed gravity at 

seismic shot points established during the Coopers Creek seismic 

survey in the area immediately north of the subject survey area.

The preliminary results of this gravity survey indicate the presence 

of a large south-west trending gravity low flanked by gravity high 

features, the southernmost of which lies along the northern margin 

of the subject survey area.

A reconnaissance gravity survey using helicopters was carried out 

in 1962 by the Bureau of Mineral Resources, in conjunction with the 

Division of National Mapping, in the area immediately cast of the 

subject survey, The results of this survey have not been published 
although a report is in: preparation. (Barlow, 1965).
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Several' seismic‘surveys carried out nearby extend into the area.

Ihe Diamahtina River - McGregor Range seismic survey was carried 

0UC ln 1C163 for Delhi Australian Petroleum Ltd. by United Geophysical 

:G0rp6|dt i^u in the. areayndfthL of. :thc subj edt- survey ' a r e a T h e  :

, survey delineated a south-westerly trending structural high on the 

northern margin of the subject area, flanked to the north by an ' V 

area of thick pre-Permian sedimentation. These sediments have been '< 

equated with Cambrian sediments penetrated in the Gidgealpa No.’ 1: 
Well.

Further, work was carried but by United Geophysical Corporation Ani 

this area during:1964 (the COopers Creek seismic survey). , The 

results of this survey are not yet available#

Aeromagnetic . Surveys &.-■

Aero Service Limited flew an aeromagnetic survey for Delhi Australian A 

Petrbleum itd j in.:; 1961-62) -y-thls survey covered that portion of the 

eraat Artesian Basin in north-eastern South Australia (Delhi Australian 

Petroleum Ltd., 1962). The results of this Survey were later 

rcinterpretated by the Gompagnie Gendrale de Gdophysique (Delhi 

Australian Petroleum Ltd,, 1963).

The results of this survey indicate the presence of a structurally 

high area extending south-westwards from Xnnamincka No. 1 tb beyond 

Gidgealpa No* 1. Further to the south a number of generally north 

trending structural highs were indicated within the subject survey 
area.



DISCUSSION OF the GRAVITY RESTTT.Tfi
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Preliminary gravity results are she™ in the form of Bouguer

anomalies on Plata 2, drawn on s scale of 1-253 a n  a1.253,440 and computed using
a near surface rock density of 1 9 B/c 3

• 8/ m . Observed gravity values are
based on the value of the rmtc -tooc-i -the BMR isogal survey station at Innamincka.

Pinal positions of the gravity stations have not yet Been determined, 

pending the production of photocentre compactions for the area. Once
these compilations are available i P i  t ta/ailable it will be possible to plot the final
station positions and hence determine final Bouguer anomalies.

Within the survey area the preliminary Bouguer anomalies are entirely
negaLive and range from a minimum value of -38 4 ,vaiue oi 38.4 mgal at station 9038 to
a maximum value of -0.4 mgal at station 278.

*he principal gravity feature delineated hy the survey is an elongate

' 8 '"eSt treKUnS lo». Tenappera Gravity how (Barlow, 1965)
which rs flanked by a narrow gravity high, the Murteree Gravity Ridge, to

the north and an extensive gravity high,the Naryilco Gravity Terrace ’ 
(Barlow, 1965) to the south.

111 thG n°rth"West of the su™ey area the Murteree .Gravity Ridge is 
anked by a gravity low region, the Wappermerrie Gravity Repression.

In the extreme south-west of the survey area is .a-west elongated 
gravity low the Lake Blanche T , ,
r t  6 < !raV lly l° “ ' “h l«h is  » -westerly extension

G£ the Tenappera Gravity Low.

5. INTERPRETATION OF t he GRAVITY results

Fending the completion of the Lake Gregory Gravity survey and the 

calculation of final Bouguer anomalies for this survey it is „ „  poisllla

8 ° •* hhe gravity rasults. The foUowing
remarks thus constitute a general qualitative appraisal of the results 
°f the survey.
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Witllin the western area of the Great Artesian Basin and the eastern

portion of the Amadeus Basin there appears, in general, to he good

agreement between gravity features and known geological structure

(Langron, 1962; Lonsdale and Flavalle, 1963; Ingall and Lonsdale, I960; 
Gibb, 1965).

“  this agreement is applicable also in the survey area, then it can 

be suggested that the Tenappera Gravity Low reflects an extensive area of 

thick sedimentation flanked by a platform-like area of thinner sedimentary 

section to the north which produdes the Murter.e Gravity Ridge and flanked 

to the south by an area of thin sedimentary section which produces the 

Naryiloo Gravity Terrace. The .sediments postulated to produce the 

Tenappera Gravity Low appear to extend to the west where they produce 

.the Lake iishche Gravity M w ( The pistfoa-iike stru ttu ra i ares postulated 

to give rise to the Murteree Gravity Ridge is bounded to the north by an 

apparent area of increasing sedimentary section which prcduces the 
Nappermerrie Gravity Depression.

it is tentatively suggested that the sediments.postulated to give rise 

to the Nappermerrie Gravity Depression may, i„ part; be of Devonian - 

Carboniferous age, similar to those encountered in the Innaminclca No. 1 

well and/or Lower Palaeosoic sediments such as the Cambrian sediments 

encountered in the Gidgealp, Wells. similarly it is suggested that the 

sediment, postulated to produce the Tenappera Gravity Low may, in part, 

be of Ordovician age, similar to the sediments of this age encountered 

in the Dullingari No. 1 and Orientos No. 1 wells.

6 . CONCLUSIONS

The preliminary results of the Sirseleckl Creek helicopter gravity 

aurvey indicate the presence of a large gravity low,'the Tenappera Gravity Low 

trending south-west across the survey area and bounded to the north and south 

by gravity high areas. The gravity high area to the north is fairly narrow 

and separates the Tenappera Gravity Low from the Nappermerrie Gravity 

Depression, an extensivo gravity low developing to the north of the survey
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” "  Tenappera Gravity Io„ a„d Che Gravity

arc considered tentatively to reflect areas of thick pre-Permian

sedimentation, and it is suggested from veil data that these sediments

-ay he in part of Ordovician age and of Devonian - Carboniferous and 
Cambrian age respectively. ■.:■■■ 1

ere is evidence of an extension of the Tenappera Gravity Low 
towards the west.

(Gj F. Lonsdale)
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APPENDIX B 015

c Equipment

Geophysical Equipment:-

Gravity Meter - Worden No. 581

Calibration details are - •

\  it'1}’?' Brisbane BMR Calibration Range - 0.09720 mgal.- /sc.div
5" 1-65 Bri'Sbane BMR Calibration Range - 0.09718 mgal. /sc.div!

Microbarometers : - Mechan-i am* t.«-h

Serial Nos. 62/506, 62/507 and 62/508, 
calibrated in millimetres of mercury*

Vehicles:-

Two long wheel base Land Rovers
One long wheel base Toyota Land Cruiser

Helicopter:- (Rotor-Work Pty. Limited)

Bell 47G3B1 - VH-AHG.
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