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ZNIRODUCTION

A gravity survey was conducted nsar Andado, Northern
Territory, by Geosurveys of Austrelia Limited, between May 1
and July 27, 1960, betwsen September 30 and December 9, 1960.
Most of the area surveyed is bounded by latitudes 244 degrees
and 26 degrees south and longitudes 135 degrees and 136 degrees
east and 1lies almost completely within the Northera Territery.
The Applieation for Prospect is Ko. 45. Ties have besn made
to Finke and Abmings on the Adelaide-ilice Springs Railwvey
beyond the limit of this lease.

The object of the survey vas to contimus an oil
exploration programme in the ares by sequiring gravity dats, which
would indicate trends of buried structure and their extension

into the desert, preliminary to surveys by the reflestion seismograph.

The prospect area liss on the western edge of the
Simpson Desert and consists mainly of flat alluvial plains
relieved by isclated low mesas and cuestas. The more formidable
sand dunes, of the true desert, start at the eastern edge
of the area,

Gravity stations vere laid out principelly along tracks
used by local grasiers, and access to all stations wvas possible
with the mmall four wheel drive vehicles used by the crew.

Although no surface wvater wvas encountered at the time
of the survey, ample supplies of drinking water werse obtained
from bores in the area. These bores made convenient eamp sites
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for the erew.

The Simpson Desert obscures the junction of several
Palaecosoic sedimentary basins. These include basins overlapping
the Westralian continental shield, and also the margin of the
Mesozoie Great Artesian Basin.

Rocks in the marginal desert area range in age from
Archaean through Proterosoic into Ceabrian, Ordovician, Devonian (1),
Carbonifercus, Permian and Cretaceous., These become obscured by
thin veneers of Quaternary alluvial and aeoclian deposits in the
desert proper.

The besement complex of pre-Proterozolc metasediments is
intensely folded and igneous intruded. Its surface was deeply
peneplansd, after which several distinct cycles of Proteroszoic-
Palaeosoic sedimentation, accompenied by orcgenic and epl-orogenic
movement, produced coalescing basins and developed a number of
internal unconformities.

Proterozoic (?7), Cambrian, Ordovician and Cretaceous
sedimentation in the area was predominantly marine. Late
Palaeosoic and early Mesosoic sediments, on the other hand, appear
to be mainly of continental origin in the marginal outcrop areas.
Recent discoveries by the South Australian Department of Mines,
around the south western margins of the Great Artesian Basin,
suggest that the marine Permian may also have spresd into the
Simpson Desert depression.

Little 1s known of geological structure and stratigraphy
in the Simpson Desert, of which the Andado area is a part. Only
Cretaceocus, marine sediments occur in ocutcrop in slightly elevated
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zones. [EKlsewhere alluvial plains and parallel seif sand dunes
dominate. Drilling at Andado has shown that the Cretacecus
shales range from a fev hundred feet to about one thousand feet
in thickness. They overlie sands of presumed Lower Cretaseous,
or earlier Mesozoic age, and these 1n turn have been proved to
rest on Permian sediments at Andado homestead.

To the vest, presumed Permian periglacial sediments occur
around Crown Point, near Finke, vhere they overlis fossiliferous
beds of Ordovician age. These Palacozoio sediments are mostly
flat lying, in this genersl sone, although further to the north,
they, and other Palasosoic sediments, are folded extensively
and faulted along selected sones.

The Camltwian, vhich cutcrops only far to the northwest,
is dominated by black, marine limestones and shales. The former
tend to be bituminous. They are overlain by marine, Ordovician
sediments, vhich, by contrast, are generally far more sandy.
Ordovician outcrops extend to south Mt. Kingston (west of Finke),
and presumably plunge eastward bensath the Simpson Desert.

An Archasan buried ridge which is the eastward eontimmstion
of the Musgrave Mountain belt, has been traced bensath Pinke and
Lilla Creek Station (S.E. of Pinke). Granite, was in faet,
encountered at approximately 500 feet in a well & miles sast
of the Lilla Creek Homestead.

Prediction of the deeper sedimentary developments in the
Simpson Desert avay from the foregoing buried basement ridge is
extreamely difficult. 1In that several Cambro-Ordovician basins
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converge in the desert aree, which is itgelf structurally negative,
it is reasomable to expect that a thick section of Lower Palacosois
sedinents will be preserved within this province. ‘Poﬂ.hnndinntl
are known to outsrop widely about the northern and western margins
of the desert and can thus be expected to aggregate considerable
thicknesses beneath Andado, vhers their presence has already been
denonstrated by drilling. Other Palasoszoic accumulations can be
expected. In more negative geomerphic sones, covered by low
lying deserts, more maring facies may be antiaipated,

Structurslly the Simpson Desert occuples a negative
topographic trend, It is presumably a province of ancient
and continuing basin tendency. From the north-west the Amadeus
geosyncline trends into the desert as does the Georgina from
the north. The Officer bagin ccmes in from the west. All
of these are predominantly Lower Palaeoszoic developments and all
exhibit strong Jura type folding in the approaches to the pre-
Proterosols outerops or shield areas. In the western, geosynclinal
belts the fold axes strike prominently ecast-west. In the
Georgina, where the folding is less well pronounsed, WMW-ESE
axes predominate, or the folds tend to be sentripetal.

Folding in the Mesozoic strata is subdued or only basinal.
North from about Oodnsdatta gentle folds are aligned with north-south
axes, and include in turn the dome like anticlines of Mt. John and
Charlotte Waters extending north to the State border near Mt. Dare.
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Andado occupies a low outcrop in Cretaceous shales extending
slightly above the general deseri area. This more positive topographiec
expression has previously been predicted to be anticlinal (company
report by R. C. Sprigg, 1960). It occuples the general sone of
intersection of the Oodnadatta, Mesosoic folds, and the earlier
Palacozoie trends of the Amadeus geosyncline.

FIELD PROCEDURE.

Gravimeter stations were laid out at intervals of
approxinstely one mile on all traverses. Survey observatlons were
made with a Wild T-1 theodolits,

Horigontal control was established by stadia survey. Tles
vere made to bores, sign posts and other permanent marks in the area,
From the traverse plots it is believed that the horizontal loeation
of all stations is known to within three hundred feet,

All stations were levelled with the theodolite and tied
to a bench mark established by the Commonwealth Railway at Finke
railvay station. A vertical mistie of 3.3 feet occurred between
Stations K172 and K103, This represents a gravity mistie of 0.21
milligals, but as the final maps were contoured with an interval of
1 milligal the results of this traverse were not discarded. The
reason for the mistie is not apparent from the survey notes and a
re~run would be necessary to find exactly where it occurs. The
maximm vertical mistie on all other loops is 1.4 feet. This
represents a gravity error of 0,084 milligals and is considered to
have an insignificant effect on the accuracy of this survey.

Gravity values at all stations were determined with Worden
Gravity Meter No. 215. Compensation for meter drift was made by
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traversing in a "leap frog" pattern. Repeat readings at stations ’
for the estimation of drift, vere made within periods not exceeding
one and a half hours,

Meter readings were plotted against their times of observation
and instrument drift corrections were made from the resulting curves.

Conversion to gravity units was made by using a meter
constant of 0,1101 milligals per scale division. This constant was
checked before starting the survey by observing meter readings at -
twvo pendulum stations, established by the Buresu of Minersl Resources »
at the University of Adelaide and Mount Lofty, South Australia.

Free air and Bouger corrections vere applied to the observed
values of gravity. These corrections wers computed by assuming a
relative density of 2.4 for the surface roeks. For this density
assunption a correction of 0,06344 milligals per foot, as proposed
by Nottlotai‘. s Va8 applied to compensate for differences in elevation
between stations. Levels vere first referred to an élevation datym
of 400 feot above sea level.

Corrections for differences in latitude between stations
vere computed from tables, also compiled by Nettletom, giving
theoretical values of gravity on the international ellipsoid.
ILatitudes were determined from an astrofix conducted at Station
K2/0. The latitude of this station, as computed froa the
astrofix, was 25 degrees 27 minutes 12 seconds south.

The prospect area is one of very low relief and no
terrain corrections wvere applied,



The corrected gravity values, or Bouger anomalies, were
plotted on a map with a acale of 2 miles to 1 inch, and contoured,
This map is sulmitted as Appendix I to this report.

Gravity profiles were constructed from the contour data to
investigate regional gradients. The north-south gradient was
observed to be 0,066 milligals per mile increasing to the south.

The east-west gradient was observed as being 0,025 milligals per mile
increasing to the east. These regional gradients are considered
tobd‘ofiuigniricantmgnitudoandamidmlupmm
constructed,

The most prominent feature is the gravity high located
approximately eleven miles north of the New Andado homestead, The
crest of this anomaly trends in a NE~3W direction and has a clogure
of approximately six milligals, It is believed that this anonaly
represents a deep seated anticline probably associated with a basement
uplift,

The more irregular gravimetric contours to the south and
wvest of Andado coincide with the known thinning of the sedimentary
section (800 feet at Lilla Creek) in this direction. To the north
the Bouger anomalies flatten markedly coinciding with a greatly
deepencd seetion as demonstrated in drilling and by seismic
reflection surveys in the vieinity Qf Andado Homestead.

The negative anomaly to the northeast of the Andado high
is conaidered to be a synclinal trough with a still greater
thickness of sediments than are present under the Andado high.

The relatively steep gravity gradient between the above anomalies
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suggests faulting or the truncation of the deeper sediments against
the basal uplifts, postulated as being present under the Andado high,

The surveys have demonstrated elearly that the Andado
uplift has deep struotursl significance. This anticlinal structure
continues the K-8 trend of the Charlotte Waters line of Cretacecus
folding and/or warping, and intersects the E<W trends of the
Azadeus Basin,
CONCLUSION AND RECOMMENDATION

The lack of geological and density data precludes any
unique interpretation of the gravity results at Andado. It is
therefore recommended that some investigation be condueted in %the
area vith the reflection seismograph. Preliminary vork would
include a north-south line agross the Andado high and a northesst-
southwest line seross the presumed synclinal trough to the northeast
of the prospect area. Mile correlation shooting would be
suffieient to establish the nature of these anomalies. Contimuous
profiling is recommended for a third line connecting the above two
enomalies. This line ma; indicate the reasons for the steeper
gravity gradients in this transition sone, which may be important
in assessing the area as an oil prospect.

Respectfully sugaitted,

A

E. R, Denton B.Sec.
Geophysicist.

Approved bys __ 7. P// %ﬂm

7 R, G. Demnison B.,Sc.
/\_CW/; Geophysicist.

R. C. S M.Se.
Managing Director,
GEOSURVEYS OF AUSTRALIA LIMITED.
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