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ABSTRACT ¢

Gravity surveys have previcusgly been made in The Leigh
Creek Area in Nerthern South Australia, a region in which Triassic
coal baging occur, underlain by Precambrian and Cambrian gsediments
and overlain by more recent deposiis, The results of these
surveys have been re-eXamined agnd new gravity stations have been
establighed to fill gaps in the coverage of previous work. It is
concluded that the gravity method has been proved successful at
Leigh Creek, that further invesgtigation of at least one of fthe
anomalies found previously is warranted, and that the survey should
be extended into areas considered geologically likely to contain
further coal basins.

INPRODUCTION:

The Leigh Creek Cozlfield lies on the main northern
railway 360 miles north of Adelaide in South Austraglia., Triassic
coal deposita were discovered towards the end of the last century
and have been achively worked since 1943, .

A review of the coal exploration carried out by the
South Australian Mines Department in the area hag shown that there
is scope for a further search for additional cosl basins. 4s a
first step in this work the results of previous gravity surveys
carried out by the Commonwesmlth Bureau of Mineral Resources and
The South Australlan Department of Mines have been reduced to
absolufe values, replotéed and recontoured. 140 new gravity
atations were established to cover gaps in the coverage of the
previous surveys. The work which forms the subject of this report

was carried out in February 1961.
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Leigh Creek Coalfield" by L,W. Parkin (1953) in which references
are given to previous work.

The earliest rocks present in the area are those of the
Adelaide Geogyncline. They form a complete seguence of the Adelaide
Syastem (Precambrian) and overlying Cambrian Rocks, and consist of
quartzites, dolomitic slates, dolomites, magnesite beds, arkosic
gandstones, grits, boulder tillites, slates, flagstones, limestones
and sandstones. These rocks were subject to intensive orogeny and
were peneplaned prior to the Triassic.

The Trisssic coal measures consist of a thin basal grit
overlain by a series of grey shales, carbonaceous shales, and coal
seams with interbedded sandy shales and occasional sendstones and
have a total thickness of over 2000 feet., Subsequent to the
deposition of the coal measures there was extenslve erosion and
regional downwarping with pronounced local buckling and folding of
the floor leading to the preservation of the present coal basin
remnants with steep dips and folded structure.

The Post=-Triasgic history of the area is obscure.
Possibly Jurassic ssndstones and gquartzites ouberop to the south of
Copley. In the Telford area and northward the coal measures and
bagement rocks are overlain by a coarse conglomerate approaching
20 feet in thickness, and to the norith of the Northern basin an
extensive plateau of gypseous clays and ssnds occurs, capped by

®gibber! formetion of case~hardened quartzifte and some sand ridges.

PREVIOUS GEOPHYSICAL WORK:

Regional gravity surveys were carried out between 1947
and 1952 by the Commonwealth Bureau of Mineral Resources and the
South Australisn Mines Department., References to all the original
reports are given in Geol. Survey of South Australia, Bulletin Ho.
31 "Phe Leigh Creek Coalfield" by L.W. Parkin (1953).

The initial surveys were made with a gradlometer and



and 3 milligals in the Northern basin. The coal seams were also
found to produce an appreciable effect on gravity profiles across
thelr outerop. The detection of the anomaly due to the coal was
found to reguire closely spaced gravity observations aslong %the
line of traverge and this was only carried out in limifted areas.

A regional sufvey was commenced with stations located on
a half mile square grid and a considerable ares to the north of the
known basins was covered. A number of negative anomslies were
discoverad comparable to that over the Northern basin., 8ix
vertical boreholes were drilled to test the grevity anomalies.
Four of these reached bedrock at shallow depth but the other two
failed to reach bedrock at 300 feet. Presumably they located
bedrock depressions although both bores failed to intersect cosgl-
bearing formastions.

Registivity measuremehts were also made in the Leigh
Creek area by the South Australisn Mines Department in an attempt
to measure the depth and thickness of the coal seams. No
gatisfactory result was obtzined as there was insufficient
differentation of resistivity between the cosl and overlying and

underlying shales and sands.

PRESENT SURVEY

The gravity stations established in all the previous
gravity surveys were plotted and absclubte gravity values were
determined by tying the surveys to the Pendulum Station established
at Leigh Creek Airport by the Commonwealth Bureau of Mineral
Resoureces in 1950-51l. A value of 979-3204 gals wes used for this
gtation. An elevation correction of 0,068 milligals per foot,
the value used for all previous surveys, was used. 140 new gravity
stations were established on a half mile square grid to £ill in
gaps in the previous c&verage to the west and northwest of the
Horthern basin and between the Northern and Telford basins.

The Bouguer anomaly values for the entire area were
recontoured and a plan was prepared showing the positions of the

oravitv stationa (with values) the contours of Bouguer oravitv



anomaly, and the areas of basement oubterop.

RESULTS AND RECOMMENDATIONS:
The extension of the survey did not reveal any significant

gravity smomaly but from the recontouring of the previous results

it would sppear that fthe northermmost anomaly found, some 6 miles
southeast of Farina i1s probably very similer in character to the
The anomaly is one of those

anomaly over the southern basin.
previocusly drilled and bedrock was not reached at a total depth

of 315 feet.

grid be extended to the Precambrian outcrop in this ares.
investigation of fthe anomaly could be made by drilling fo bedrock

in the centre of the znomaly or by ranning a number of detailed

I% is recommended that stations on the half mile sQuare
Parther

gravity traverses across the anomaly with closely placed and
in an attempt fo locate

accurately levelled gravity stations,

directly shallow coal seans sround the margin.
After further investigation has been made of thig

anomaly consideration should be given to further examination of the

»-é : §
other bedrock depression located by gravity survey.
The gravity method has been proved successful in the

i
Leigh Creek arez in that it located two probsble basins as yet
i1t i1s recommended that regional gravity

incompletely tested.
gurveys be extended into other areas in the Leigh Creek district
considered geclogically likely to contain further ccal basins.
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