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PREFACE

The ACORP Deep Seismic Reflection Profiling Workshop saw some 50 of Australias
principal geologists and geophysicists gather to hear proposals on possible
transects throughout Australia.

The invited guest speaker Professor Sidney Kaufman, Cornell University, USA
spoke on COCORP's development, management and method of operation. A brief
outline of his talk follows

...."COCORP commenced in 1974 with a budget of US$22,000 funded entirely by
government/university. In 1982 they have a current budget of US$3m, supported
largely by the National Science Foundation, with strong following from
industry. The growth has been slow over the eight years, preferring to
establish solid support rather than rush in. The COCORP management consists
of a Site Selection advisory committee comprising about half industry, half
academic with one government representative; and a Technical advisory
committee again comprising half industry, half academic representatives. The
Technical committee determined the kinds of operation, logistics of the field
operation.

In 7i years COCORP have shot 4000 km of seismic, from 15 sites, each chosen
for 2 specific research reasons. Initially sites were chosen where the
results might be spectacular. All sites are of geological interest, some of
no interest to industry. Of the 15 sites, 12 contained "surprises", some of
great interest to oil companies.

The method of acquisition used by COCORP is the Vibroseis technique, using
96 channel CDP recording.

Five 15-16 ton Vibrators are used for the energy source. Typically, the sweep
is upsweep from 8 Hz to 32 Hz. Common record lengths vary between 12-18
seconds, consisting of a 26 second vibration period and 43 second listening
period giving a 17 second record after correlation. The vertical stack is
between 4 to 8 stack, though can go as high as 16.

Group intervals vary between 100m and 130m, with 24 to 32 phones per group.
The geophone and vibrator patterns are dependent on the terrain conditions.

COCORP data processing is done "in house" using a Megaseis computer. It has
a 2 Mbyte CPU, Array Processor, 2 x 300 Mbyte disc, 5 tape drives, and 6
terminals. The Megaseis operates 24 hours/day/7 days/week. COCORP processing
requirements improving dramatically once they purchased their "in house"
system.

Professor Kaufman then described three sites studied by COCORP and the .
results obtained. These sites have been well documented in the literature"...

On the last day the workshop participants discussed funding, the general
ACORP programme and how the data acquisition and processing is to be
organized. They formed and elected members to the technical and management
committees (see Minutes, this volume).

Abstracts of the papers delivered at the Workshop are in order of presenta-
tion. Minor changes have been made to maintain uniformity.
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THE ACORP PROGRAM - DATA PROCESSING RESOURCES NEEDED 

C.N.G. Dampney

School of Earth Sciences, Macquarie University

It is self evident that data acquired must be processed before it is inter-
preted and therefore useful. In the context of seismic reflection and even
refraction surveying over complex Geology it is essential that resources
applied to acquisition be complemented by resources for processing. In
round terms at least $800,000 as a bare minimum is necessary to establish a
continuing basic processing capability for the ACORP data.

Certainly early data acquired could be processed by contract, but even this may
require overseas processing. In any case, flexibility is lost; a vital factor
when Australia's special weathering problems and necessarily unique Geology is
considered. To go on pointing out the necessary role of computer processing in
this area is to emphasize the obvious. A rule of thumb is that processing is
about 20% of acquisition costs for an "average survey". Needless to say that
ACORP surveys will not be average.

The further question of gaining Australian capability in the technology should
also be faced. Is it worthwhile? At least I suggest a level of indigenous
exeprtise sufficient to technically evaluate and understand seismic processing
technology is warranted for a country with a policy of self sufficiency in
petroleum.

In Australia's participation in project MAGSAT; a venture with aims related to
ACORP, an indication of the key importance of geophysical data processing is
seen. Together with the BMR, the Centre for Geophysical Exploration Research
is responsible for processing and interpreting space borne vector magnetometer
measurements made over Australia and Antarctica. David Johnson and I have
built a processing capability for the MAGSAT investigator data. The investi-
gator data is already highly processed - we would not have had the resources to
reduce the data to this form from the original space craft recorded measure-
ments.

Later this year our facility is to be
used by the BMR to support their role in the MAGSAT project. Compared to
reflection seismology the processing requirements are much less complex. Even
so with some significant new computer methods in the data base and colour
graphics area we have available to us the means to do justice to the data. We
simply could not have had this by any other approach. The resources required
for software development could be justifiably costed at over $100,000 presuming
"free" computer time and a sound base of "free" software.

A brief review of the seismic processing stream is given. This shows the kind
of base line software necessary to provide the capability. A realistic price
for licensed off-the-shelf software that could provide basic capability is
$300,000. Obviously hardware, management and operational costs are extra -
one estimate is $500,000 extra presuming the use of some facilities already
available.

There seems little point in acquiring data that cannot be effectively processed.
It is vital that a sensible budget allocation be made for processing. Further-
more I advocate that such processing:-

1) encourage expertise to be built up and remain in Australia;



2) be available for experimental purposes, particularly in the area of extend-
ing or customising the processing software to handle the inevitable special
needs of the special ACORP seismic surveys; and

3) be supported by funds enabling Earth Scientists to use the facilities both
for graduate teaching and research purposes.



CONTRACTOR PROCESSING OF LONG RECORDS 

John Wardell

Geophysical Services International, N. Ryde, N.S.W.

Problems with processing record lengths much greater than about 10 seconds stem
basically from the fact that seismic contractor's software will generally be
"optimised" to some degree for the record lengths used for petroleum explor-
ation, which seldom exceed 8 seconds.

The available processes are also 'tailored' to petroleum exploration needs,
and may not be suitable for deep crustal data.

Tables 1 and 2 show the current limitations of GSI's software with regard to
processing long records, and to recording long records when Vibroseis is used
as the source. These illustrate the type of restrictions that may be
encountered in contractors software.

In general seismic contractors should be able to handle "routine" processing of
long record, deep crustal data through to a stacked and migrated section.
However, response time is likely to be slow for any experimental work requiring
much software modification, due to the complexity of many software packages,
and also depending on the amount of possible future use of new software.
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TABLE I.

LONG RECORD PROCESSING: CURRENT GSI LIMITATIONS 

Max. Record Length (IBM) 4000 samples/trace

e.g. 16 sec. at 4 msec.; 32 sec. at 8 msec.

Max. Record Length (TIMAP) 2000 samples/trace

NMO Record Length (IBM) 12 sec.

(TIMAP) 8 sec.
3 Any sample period

NMO restrictions circumvented by telling process half the true sample period

and trace offset, thus keeping velocity same in NMO equation

No other long record limitations.
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TABLE 2.

LONG VIBROSEIS RECORDINGS: CURRENT GSI LIMITATIONS 

Max Sweep Length: 31 sec

Max. Field Stack Record Length: 31 sec
It
^

"^Correlated Record Length: 8 sec

DFS V Sample Periods (Aust. Crews): 2 or 4 msec.

Max. Office Stack Record Length: 48 sec at 4 msec

(12,000 samples)

Max. Office Correlated Record Length: 2000 samples:

e.g. 16 sec. at 8 msec.: 32 sec at 16 msec.

Thus it should be possible to use sweeps up to 31 sec. long, and obtain

correlated record of 16 sec. at 8 msec sample period.
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AN APPROACH TO MAPPING THE LITHOSPHERE OF A CONTINENT

J.C. Dooley

Bureau of Mineral Resources, Canberra A.C.T.

In investigating the nature of the deep crust and lithosphere, some important
factors need to be considered.

All relevant geophysical methods should be used. Reflection profiling gives
the most detailed information about the layering and the morphology of
layers; it is also the most expensive. It is appropriate that ACORP should
concentrate on this technique; however in order to interpret what rocks
are present, complementary measurements such as seismic refraction, gravity,
magnetic, electrical and geothermal properties should be undertaken.

For better interpretation of the measurements data on the physical properties
of rocks at the appropriate pressures and temperatures is needed; these •
included elastic, magnetic, electrical, and geothermal properties as well as
density. Some data may be found in the literature, but ideally laboratory
facilities for measuring these properties are required.

Surveys should be conducted to establish the geophysical properties of the
main blocks or provinces of the continent in order to facilitate studies
of the transition zones; this applies also to the transition from continental
to oceanic crust.

Studies of the deep crust/upper mantle beneath mineral provinces may throw
some light on how these were formed by segregation from the deeper material,
but in order to understand and use this information properly, surveys
should be conducted over non-mineralized provinces as well, to see how they
differ.

When a series of surveys have been conducted as outlined above, we should
be in a better position to apply deep crustal surveys to identify broad
prospective areas, not apparent from surface geology, where more detailed
prospecting could be undertaken.



COCORP RESULTS AND A STRATEGY FOR AUSTRALIAN SEISMIC
REFLECTION/REFRACTION INVESTIGATIONS

D.M. Finlayson

Bureau of Mineral Resources, Canberra, ACT

The Australian ACORP program is seen as part of the International
Lithospheric Program (McElhinny, 1982). Hence it is important to assess
what part of the lithosphere the ACORP program could look at, and also
assess what can be achieved by various seismic methods when targets
are being considered.

Since the 1973 SEG meeting in Mexico City to review world wide seismic
reflection data, including BMR results from various parts of Australia,
considerable progress has been made in USA towards determining detailed
structure in the continental crust.

Hardeman Basin, Texas, and the Wichita Mts, Oklahoma

During 1975 and 1979 COCORP seismic work was done in the Palaeozoic
Hardeman Basin. 3 km of Palaeozoic basin sediments were interpreted as
being underlain by a Proterozoic basin with 7-10 km of clastic sedimentary
and felsic rocks. The Proterozoic basin was truncated by faulting and
intrusions but reflectors within this basin were remarkably extensive
and continuous.
(Oliver et al" 1976; Brewer et al., 1981)

Wind River Thrust, Wyoming

The Wind River Mts are the largest Laramide uplift in Wyoming (220 x
70 km). COCORP work indicated the flatlying sediments in the Green River Basin
are overthrust by Precambrian rocks of the Wind River Mts along a moderately
dipping thrust-plane (30-35 deg) evident through overlying Precambrian rocks
to depths of about 26 km (9.5 s) (Smithson et al" 1980)

Rio Grande Rift, New Mexico

The Rio Grande graben system^was formed during a period of crustal extension
40-20 m.y.BP. The COCORP seismic investigation was undertaken as a
study in normal faulting on the eastern margin of the Albuquerque-Belen
Basin. It revealed the structure of horsts and grabens on the eastern
margin of near-horizontally stratified sediments. (Drake, 1976; Rieker,
1979;Jurdy& Brochert, 1980).

Southern Appalachian Orogen, Georgia

In the southern Appalachians seismic work revealed a relatively flatlying
layered sequence of rocks underlying near-surface crystalline rocks 6-15 km
thick. These were interpreted as Cambrian-Ordovician Valley and Ridge
sediments. Most of the detail revealed by the seismic work was in the
upper 20 km of crust.

A tectonic model has been proposed which includes overthrusting of about 260 km
by an allochthonous sheet over relatively flatlying Palaeozoic sediments or
metasediments. (Cook et al., 1979; Cook et al., 1981)
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Laramie Range, Wyoming

This survey was not part of the COCORP series but instead used explosive
seismic sources in Precambrian basement rocks. The surface rocks included
anorthosite, gabbros, syenite, amphibolites, granite gneiss, mica shist and
granite, all important constituents of the crystalline crust. Good
reflections were obtained down to 6 s (max depth 20 km).

It should be noted that this survey used offset shots as well as vertical
reflections (Smithson et a/.)1977).

Basal Contacts of Batholiths

In USA seismic recordings from three areas in batholithic terrains have been
examined to find evidence for reflections from the base of the batholiths,
Hardeman County, Texas, Gabilan Mts., San Benito County, California,
and Black Rock Desert, NW Nevada.

All three areas have reflections at about 2.8-3.0 s two-way travel time which
are interpreted as the basal layers of the batholiths. (Hart et al, 1981).

There also exists a considerable number of recordings from within Australia
which illustrate the type of results to be expected from seismic
investigations of continental crust.

Wearyan Shelf, eastern McArthur Basin

Spot vertical reflection recordings have been made at shot locations on a
300 km refraction traverse across the Wearyan Shelf. Many prominent vertical
reflections were recorded down to 7 s two-way reflection time. The
velocity/depth models available from the refraction recording ensure tight
control on the depths to reflection horizons. Continuous reflection profiling
would enable the detailed basement structure to be determined to depths of at
least 20 km. (Collins, in press)

Ngalia Basin Overthrust, Central Australia

BMR has made seismic reflection recordings across the northern margin of the
Ngalia Basin and on to the basement rocks of the Arunta Block. These
recordings indicate very clearly an overthrust of the Ngalia Basin sediments
by Arunta Block rocks along a thrust plane dipping at an angle of about
30 degrees under the Arunta Block to depths of at least 5 km (Mathur, 1974)

Murray Basin Moho, Mildura, Victoria

During 1968 expanded spread recordings were made by BMR near Mildura to
evaluate the technique of making deep seismic soundings. The maximum
shot-to-geophone offsets were 27 km. The recordings demonstrated spectacularly
the prominent reflections which can be obtained from the crust/mantle
boundary at depths of about 30 km. An intra-crustal boundary was also
detected at depths of about 24 km. (Branson et al, 1974).

Yilgarn Block, near Meckering seismic zone

In 1969 BMR made deep reflection recordings at various locations on the southern
Yilgarn Block. The results from Hines Hill on the Kellerberrin Batholith
indicate significant reflections at 4-6 s (12-18 km) which may represent the
basal layers of the pluton. A worthwhile goal of further seismic work would
be to determine the extent of active faulting in an area of current earthquake
activity and crustal deformation. (Mathur et ai, 1977; Mathur, 1974)



Central Eromanga Basin, Queensland

During 1980-81 BMR conducted combined reflection/refraction shooting along
profiles in the central part of the Eromanga Basin. The structure of the
Phanerozoic basins is well resolved from the reflection profiles and tight
control on formation velocities has been achieved using the associated
refraction and wide angle reflection data. Within basement, however, the
reflection data show very little structure until a wide band of reflections

is encountered at times of 9-12 s (27-36 km). By contrast, however, the
refraction data display very prominent wide-angle reflections from horizons at
depths of 19-25 km and less-prominent horizons at 37-38 km and 56-58 km.

Seismic methods of investigating earth structures have the unique advantage
of providing data on a multiplicity of P and S seismic phases, all of which
can provide constraints on interpretations of geology. Any investigation of
the lithosphere should take full advantage of this multiplicity of data and
surveys should be designed accordingly. Appropriate seismic methods should
be applied to provide boundary information, usually obtained from reflection
data, and boundary-compositional information, usually obtained from refraction
data.

It is clear from the scientific literature on the above six investigation from
USA and the five from Australia that several important factors are worth
stressing when a strategy for an Australian ACORP program is formulated, namely.

1. The viability of the reflection method in the examination of structures
within crystalline basement.

2. That the greatest geoscientific returns from vertical reflection methods
have been from the upper 20 km of continental crust, even though events
have been obtained from the lower crust and Moho in some places. The
upper 20 km is the region within which intraplate earthquakes occur and
represents the part of the lithosphere within which brittle fracture and
faulting is most obvious.

3.^For the upper 20 km of crust, seismic refraction and wide-angle
reflection work is required to obtain velocity and structural information
which can be interpreted in terms of crustal composition. If the
structure and composition of the deeper lithosphere is sought then such
work is essential.

It is therefore proposed that any strategy for a program of seismic work in
continental Australia emphasize the following points.

1. Targets should preferentially be within the upper 20 km of crust. At the
ACORP meeting of 18-20 May 1982 the majority of targets proposed by
geologists were, in fact, upper crustal targets in the depth range
0-20 km.

2. In the target selection process experience would suggest that it would be
unwise to "put all one's eggs in one basket". In any survey area, the
complexity of structure may defeat some seismic methods and there is
always the option of going back to an area once results have been
demonstrated. Therefore targets should be limited in extent in any field
season so that more than one target can be investigated in any one year.

Professor Kaufman emphasised during his visit that ACORP should try
to make a "splash". It is therefore important that ACORP establish a
good "track record" from its inception.
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3.^Seismic investigations should include the use of refraction and
wide-angle reflection shooting as well as vertical reflection
shooting. Such a scheme not only gives the structural information
from the high frequency reflection phases but also the compositional
information revealed by the velocity data from the lower frequency
refraction and wide-angle reflection phases. This joint approach
is essential if the whole lithosphere is to be investigated.
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LABORATORY VELOCITY MEASUREMENTS ON LOWER CRUSTAL
XENOLITHS AND THE INTERPRETATION OF DEEP SEISMIC 

REFRACTION AND REFLECTION DATA

I. Jacksonl, R.J. Arculusl and B.J. Drummond2

1. Research School of Earth Sciences,
Australian National University.

2. Bureau of Mineral Resources, Canberra, ACT.

Recently conducted seismic refraction studies, such as those of Finlayson et
al. (1979) in the Lachlan Fold Belt and Sydney Basin of Southeastern
Australia and that of Drummond (in press ) in the Pilbara Region of Western
Australia, have produced relatively well constrained velocity depth models for
the crust and uppermost mantle. The Finlayson et a/. (1979) models are
distinguished from most earlier models for the SE Australian lower crust by
much steeper lower crustal velocity gradients, resulting in higher lowermost
crustal velocities (7.0 < Vp < 7.6 km/sec) and a Moho which is transitional
rather than sharply defined. Drummond's (in press ) models for the Pilbara
Craton also involve significantly positive velocity gradients in the lower
crust - but at much lower absolute velocities - Vp being generally less than
7 km/sec in the lowermost crust, which is separated from the upper mantle by a
sharp Moho near 30 km depth.

In the absence of compositional or mineralogical changes, slightly negative
velocity gradients result from the combined effect of increasing pressure and
temperature along crustal geotherms. The substantial positive lower crustal
velocity gradients, inferred by Finlayson et al. (1979) and Drummond, (in
press) must therefore reflect changes in chemical composition or mineralogy or
both.

The nature of such chemical/mineralogical variation is best assessed by
laboratory studies of samples of the lower crust brought to the surface by
magmas of deep-seated origin. Ferguson et al. (1979), in a recent study of the
mineralogy and geochemistry of a large suite of S.E. Australian lower crustal
xenoliths, found the suite to be dominated by mafic granulites grading upwards
into more sialic material and downwards into ultramafics. Geochemically
inferred pressures and temperatures of origin suggest the presence of
segregations or pods of other lithologies embedded in a lower crust principally
composed of mafic granulites.

We have recently performed laboratory (ultrasonic) velocity measurements on a
suite of lower crustal granulite xenoliths of basaltic composition. In order
to eliminate the unwanted effects of open cracks and grain boundaries upon wave
velocities, the latter were measured under conditions of high confining
pressure (to 4kbar) at room temperature. The mean compressional wave
velocities (at 4 kbar) are generally consistent with published data for rocks
of similar chemical compo4tion and mineralogy. Densities and velocities vary
between 3.24 and 3.40 g/cm? and 7.2-8.0 km/sec respectively. Correction of
these velocities to lower crustal pressures and temperatures involves a down-
ward adjustment of 0.2 km/sec to 7.0-7.8 km/sec. These velocities correspond
well with the seismological models of Finlayson et a/. (1979) for the Lachlan
Fold Belt and Sydney Basin, but are at variance with many earlier models of
the crustal structure of S.E. Australia.

Deep seismic reflection studies in the Lachlan Fold Belt near Canberra
(Pinchin, 1980 ) reveal the presence of a number of lower crustal reflectors
which are consistent with the generally steep velocity gradients in the
Finlayson et a/. (1979) refraction models, and possibly also locally, with the
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presence of pods of contrasting lithology in a dominantly mafic granulite lower
crust as suggested by Ferguson et al. (1979).

It is abundantly clear from this brief analysis that laboratory geochemical and
geophysical studies on crustal xenoliths play a vital role in the interpre-
tation of seismic reflection and refraction data. The availability of crustal
nodules should therefore be an important consideration in the planning of the
proposed deep seismic reflection profiles. We suggest that prime consideration
be given to traverses which cross areas of known kimberlite occurrences,
notably in southeast Australia and South Australia, and the Fitzroy Trough and
Kimberly regionsof Western Australia.
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THE RELEVANCE OF DEEP SEISMIC CRUSTAL STUDIES
TO RESOURCE EXPLORATION 

M.J. Shelley

Carpentaria Exploration, Brisbane, Qld.

Russell (1978) has pointed to a direct relationship between the size of Irish-
type metalliferous deposits and the thickness of underlying sediments above a
crystalline basement. He maintains that the sedimentary pile is the source of
mineralization and that concentration is achieved through convecting ground
cells driven by a shallow heat source in a zone of crustal tension. The
largest tonnages appear to occur over the deepest sections of the geosynclinal
pile where depths may be up to 14 km. This correlation is based on extra-
polation of the interpreted depths of the lithospheric seismic profile in
Great Britain (LISPB) along the Caledonian strike into Ireland.

It has also been suggested that fluid movements resulting from diagenetic
processes might act as a source of hydrothermal mineral bearing fluids. In
this context overpressured zones may be important in retaining fluids within
the pile to greater depths of burial where higher temperatures and pressures
could promote solution of metalliferous minerals. If this is so we might again
expect greater thicknesses of geosynclinal pile to be more favourable to the
accumulation of syn-sedimentary deposits.

It is therefore possible that deep seismic data over geosynclinal zones might
assist in defining the areas of greatest mineral potential. Apart from this,
information from seismic data might assist in solving some current problems of
ore genesis. For example, the hypothesis of a granitic source for copper
mineralization at Mount Isa remains a possibility. There is certainly some
evidence that the copper came later than the silver lead zinc and it is there-
fore plausible to assume that its source is different. If a granitic mass
which could have acted as a source lies somewhere hidden beneath the mine it
might be revealed by a deep seismic traverse.

Much remains to be learned about the relationship of many other kinds of metal
deposits with crustal structure. Examples are porphyry copper, volcanogenic
sulphide deposits, nickel sulphide deposits, gold etc. etc. Hypothesis have
been put forward for some of these but until we are able to collect interpret-
able data from the appropriate areas progress in this field is likely to be
slow. Two locations suitable for deep seismic investigation are

MOUNT ISA INLIER

Transverse Section

East/west traverse from approximately 20045'S, 138°15'E to 20°45'S, 141°15'E
(about 300 km). The main purpose of the traverse would be to study the nature
of the crust across what is presumed to be an ancient rift system. The
information obtained might also contribute to the discussion on the existence
of a deep seated granite beneath the mine at Mount Isa and its possible
influence on mineralization.

Longitudinal Section

North/south traverse from approximately 19°00'S, 139°30'E to 22°00'S, 139°30'E
(about 350 km). This traverse would roughly cover the central line of the rift
system. It would be intended to highlight any major transverse structures
affecting the system.
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Mount Isa-Urandangi

This traverse is proposed to run south-west from Mount Isa to about 10 km
beyond Urandangi (total length about 170 km).

Its main purpose is to investigate the relationship between the Mount Isa
inlier and the Georgina Basin sediments.

NORTHERN TASMAN GEOSYNCLINE

Hodgkinson Basin

East/west traverse from approximately 16°30'S, 143°45'E to 16°30'S, 145°30'E
(about 180 km). This traverse might throw some light on the nature of the
boundary between the Palaeozoic basin sediments and the Precambrian George-
town Inlier. The depth of the Palaeozoic basin and the distribution of buried
granite pluton might also be of interest.

Clarke River Basin

A north-west to south-east traverse from approximately 18°30'S, 144°1 5'E to
19°30'S, 145°45'E (about 180 km). This traverse might help to elucidate the
structural complexity of the area and provide information on the depth of the
basin.
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ACORP AND THE TESTING THE "RIFT" HYPOTHESIS OF '''HE ORIGIN 

OF THE MAIN INTERIOR BASIN SYSTEMS

H.J. Harrington

Bureau of Mineral Resources, Canberra, A.C.T.

There are already hundreds of kilometres of BMR deep seismic profiles
in northern and central Australia but they have been given very little
attention by geologists.^In this paper the writer makes an attempt to
use the profiles to propose and test hypotheses about the origin of the
major interior basins.^Particular attention is given to the rift or
marginal-sea hypothesis for the Eromanga Basin.^Some of the data can be
interpreted in several ways and at the end of the paper special ACORP
studies are suggested to try to solve that situation.

The major interior basins of Australia have been sinking very slowly
and accumulating sediments since the Late Devonian and possibly since
the Late Proterozoic or Early Cambrian. Various stress hypotheses and
thermal hypotheses could be advanced in attempts to explain the development
of the basins, and to explain why they have been persistently negative
regions for at least 360 million years.

If the basins are only thin sedimentary piles on down-warped portions of
the Precambrian craton there is an isostatic problem: "Why or how has
the craton remained depressed?". One thermal explanation could be that
parts of the lower crust were affected by high heat flow and metamorphosed
to denser rocks which tended to sink. Another explanation could be that
the crust in the basin region has been under-plated by dense material
from the mantle.

A quite different tectonic model was put forward by Kirkegaard (1974).
In his view the Eromanga Basin is underlain by parts of a pre-Late
Devonian Thomson Foldbelt.

Harrington (1974) put forward the hypothesis that is stated in Figure 1.
He was attempting to get around the isostatic problem mentioned above
and to explain geological similarities like those between the Adelaide
Foldbelt and the Amadeus Basin, and also to explain the morphological
feature that is labelled Nebine Arc on Figure 1.^The reality of the
Nebine Arc has been doubted because its central part is covered by
Jurassic and Cretaceous sediments, but the sediments are thin as proved
by many water bores and some petroleum exploration wells. Contour maps
basea on bore data have been provided for the concealed section of the
arc by Senior (1971) for Queensland and by Scheibner (1974) for New
South Wales.^The contours, seismic traverses and sections (e.g.
section AB of Exon, 1976) show that the arc is a real morphological
feature irrespective of its tectonic meaning. At present its northern
half is part of the Main Divide and its southern half is the "NeAne
Divide" between the Lake Eyre and Darling River drainage systems.

According to Harringto 's hypothesis region A of Figure 1 was a Late
Proterozoic rift in the craton, with oblique strike-slip in the Fitzroy
Trough. Region B could have been a small ocean basin or a Karig-type
back-arc marginal basin. The Nebine Arc would be an analogue of Japan
(with a comparably complex geological history), and the Eromanga Basin
would be equivalent to an infilled Japan Sea.
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Officer basins; B, Eromanga Basin and infrabasins; C, Tasman
Foldbelt system, with successor basins. Poles of relative rotation
are shown by circled dots.
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The different hypotheses about the Eromanga Basin can be tested by
trying to interpret the hundreds of kilometres of ACORP-type seismic
traverses that have been completed by BMR (for bibliography see F.J. Moss
and S.P. Mathur, this volume).

The refraction data indicate according to D.M. Finlayson (pers. comm.)
that the Northern Shield in the Mt Isa to Tennant Creek region has a
crust that is surprisingly thick, usually 50 to 55 km, whereas the
Eromanga Basin has a crust that is 36 km thick in the west increasing to
40 km in the east.

The lesser crustal thickness in the basin could be the main reason for the
basin being lower, but it need not be the whole reason if the shield and
the basin have different kinds of crust of different densities. The
lesser crustal thickness in the basin could mean also that the craton
crust has been thinned, by some unknown mechanism, if it has in fact been
down-warped under the basin.

It is very important to emphasise, however, that the crusts under the basin
and in the shield are not similar. As pointed out by S.P. Mathur (pers.
comm.) the reflection data have different and distinctive "signatures".
In the Northern Shield the reflection profiles are sharply and continuously
layered from a depth of about 4 secs (12 km) to at least 16 secs (48 km).
By contrast, in the Eromanga Basin and its infrabasins the internal layer-
cake stratification, with faults and gentle folds, shows with beautiful
clarity to depths of 5 to 7 km. The underlying basement is not sharply
layered like the shield but is "seismically transparent" from 5 or 7 km
down to about 20 to 26 km. There seems (perhaps erroneously) to be no
structure visible at all in those middle depths in the crust.^From
about 20 or 26 km to M at 36 to 40 km the lower crust is sharply layered,
as it is in the shield.

It is significant in testing theories that a reflection profile
(S.P. Mathur,in prep.) on the Nebine Arc (Anakie High, near the numeral 3
on Figure 1) has the same kind of craton signature as the Northern Shield.
In the Bowen Basin the profile is indistinguishable from that in the
Eromanga Basin. That the Nebine Arc has a Precambrian craton signature
is an item supporting the hypothesis of Figure I, especially as the
Eromanga Basin does not give a shield signature. Mathur (in press)
refers to Precambrian crust and Palaeozoic crust, but whatever terms are
used it is the difference between them that is important and that needs
discussion and interpretation.

The interpretation is not yet straight-forward because of the existence
of the seismically "transparent" zone. The reflection sections in the
Eromanga Basin do not show steep dips or folds or continuous reflectors
between depths of 5 and 20 km. This is puzzling to a geologist because
the structure in the basins and infrabasins, and the unconformities
between them, do show with beautiful clarity and one would expect that
similar or more complex structures would show just below 5 to 7 km also,
if the Early Palaeozoic Thomson Foldbelt is really there (or a northern
extension of the Kanmantoo Foldbelt or the Lachlan Foldbelt). The
puzzle is made greater because some petroleum exploration holes have
gone short distances into the basement under the basins and have recovered
Early Paleozoic sediments and a Carboniferous granitoid, as well as felsic
and basic volcanics.^So there are at least some sediments of pre-Middle
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Devonian age, but the seismic profiles do not tell us how thick they
are, or how folded and faulted.^It is very curious. Maybe the Early
Palaeozoic sediments are only gently folded and are thin.

Some outright speculation is now offered because it has been requested,
and because it might be useful in later ACORP-type work.^It is possible,
on the reflection and velocity evidence available at present, that the
sub-Eromanga crust which is of basin-type could consist of sub-horizontal
basaltic volcanics with a cover of sediments and some interbedded
sediments. From 26 km to M there are strong sub-horizontal reflectors
and they could be gabbroic and ultramafic rocks, perhaps of cumulate type.

The crust from about 5 to about 26 km is described as seismically
transparent but possibly we are not looking at the records in the right
way. Perhaps we are trying to see long reflectors that are not there
because the middle crust consists essentially of a pile of short basalt
flows.^Some of the flows could be massive, some could be pillowed and
some could be both, giving variable densities and velocities and short
reflectors.

In brief the records might be trying to tell us that the crust below 5 to
7 km is a gently-undulating ophiolite sequence of Late Proterozoic or
Early Cambrian age. A patchwork ophiolitic crust, or even a continuous
one, would be expected if the Eromanga Basin (Figure 1) is an infilled
mall ocean basin or a Karig-type marginal sea.^(The thicknesses and
velocities in the Eromanga profiles are comparable with the published
data for some marginal seas).^The seismic evidence is not conclusive
however, even though about 900 km of deep seismic traverses have been
made and some 400 km have been processed. It has to be concluded that
some special project work is needed, as set out below.

Given the hundreds of kilometres of traverses that have been run by BMR,
and those that are planned, there is no immediate need to suggest high-
priority ACORP traverses in the interior basins. A real need does
exist for special studies that will allow better and more reliable
geological interpretations of the mid-crust and deep-crust seismic data.
For example there is a need to find criteria for distinguishing between
continental-type gneisses on the one hand and ophiolite-type basalts,
gabbros and ultramafics on the other hand. The criteria might emerge
with the help of the magnetotelluric and other techniques that are being
used in conjunction with the seismic traverses.^If they are undertaken,
the special studies would absorb a considerable part of the ACORP effort,
but they are an essential research effort because there is little point
in finding that the sub-basin crust is "seismically transparent" between
depths of 5 and 26 km, or in finding that the "good" records can be
interpreted in several ways.^It might be convenient for ACORP to
concentrate on those special studies rather than on long traverses.
Work of that type would match the limited ACORP budgets and would be
suitable for theses.
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QUEENSLAND GEOLOGY - A STRUCTURAL OVERLAY 

R.W. Day
Geological Survey of Queensland

Information on the geological structure of Queensland is conveyed by the
patterns of outcrops, fold axes, faults and trend lines depicted on the
1:2 500 000 geological map of the State. A series of overlays of this map is
used to provide a framework for discussion of possible deep seismic reflection
profiling projects.

Northerly, north-northwesterly, northwesterly, and northeasterly trends
dominate the geological structure of Queensland. The influence of the first
three of these trends is clearly manifest in the configuration of the east
coast and continental shelf edge.

Precambrian inliers are characterised by complex folding and faulting. In
general the inliers exhibit evidence of northerly trending fundamental linea-
ments and faults, easterly trending faults, and generally younger conjugate sets
of northeasterly and northwesterly trending faults, some of which have
significant strike-slip emplacement. The subsurface extent of Precambrian
terrain is problematical. The northerly and northwesterly trending Palmerville
Fault and the northeasterly trending Burdekin River Fault form the exposed
eastern boundary between the Precambrian and the Palaeozoic Hodgkinson-Broken
River Fold Belt. The Diamantina River Lineament and northeasterly extrapolations
along the Cork Fault and parallel to the Wetherby Structure may mark the
boundary between the Precambrian and the Palaeozoic Thomson Fold Belt.
Mesozoic and Cainozoic Trans-Australian Platform Cover conceals the relation-
ship between the Nicholson Block, South Nicholson Basin and the Mount Isa
Inlier in the northwest and the Georgetown, Yambo and Coen Inliers in the
northeast. The northeastern inliers are sufficiently similar to be continuous
beneath this cover.

Rocks of the Thomson and Hodgkinson-Broken River Fold Belts were deposited
immediately east of and partly upon Precambrian continental crust. The east-
northeast trending Clarke River Fault is taken to be the boundary between the
two fold belts which were tectonically active from Cambrian to Carboniferous
time.

The Rodgkinson-Broken River Fold Belt comprises the Hodgkinson Basin of the
Hodgkinson Province, the Broken River Embayment, Clarke River and Bundock
Basins of the Broken River Province, and the Gilberton Basin which developed
upon the adjoining Precambrian craton. A southeasterly prolongation of the
Palmerville Fault which extends through an area of Carboniferous to Permian
post-orogenic granites and volcanics is taken as the dividing line between the
two provinces. Structures in the Hodgkinson Province trend north and north-
west parallel to the Palmerville Fault; trends in the Broken River Province
are more variable, although parallelism with the Burdekin River Fault is
evident. The approximately meridional trending Gray Creek Fault Zone divides
the Broken River Province into two tectonically distinct subprovinces,
Graveyard Creek and Camel Creek. Rocks of the Hodgkinson-Broken River Fold
Belt were subjected to multiple episodes of deformation and metamorphism.
The Palaeozoic tectonic, igneous and metamorphic events of the fold belt all
find expression in the adjoining Precambrian inliers. The terminal orogeny
occurred in early to mid-Carboniferous time.
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Most of Thomson Fold Belt is concealed by Late Palaeozoic and Mesozoic Trans-
Australian Platform Cover. The Lolworth-Ravenswood Block and the Anakie
Inlier are the exposed representatives of the orogenic phase of the fold belt.
The Burdekin and Drummond Basins and the entirely subsurface Adavale Basin and
Warrabin Trough represent a phase of transitional tectonism. An arcuate overall
easterly trending line forms the southern boundary with the Lachlan and
Kanmantoo Fold Belts. Some structures in the Lolworth-Ravenswood Block at the
northern end of the fold belt also have an east-west trend. Elsewhere in the -
fold belt, faults and fold axes have northeasterly, northerly and northwesterly
trends. The terminal orogeny in the fold belt occurred in the mid-Carboniferous.

Sediments of the Permian-Triassic Bowen Basin obscure the contact between the
Thomson Fold Belt and the mainly younger Silurian to Triassic New England fold
Belt. A possible boundary between the two fold belts follows the north-
northwesterly trending Dawson Tectonic Zone and the northerly trending
Goondiwindi Fault. The New England Fold Belt comprises the Texas and Silver-
wood Blocks of the New England Province, the North D'Aguilar and Gympie
Blocks of the Gympie Province and the Beenleigh, South D'Aguilar, Yarraman,
Philpott, Coastal, Yarrol, Calliope, Craiglee, Marlborough, Stanage and
Campwyn blocks, Berserker Graben, Gogango Overfolded Zone, Strathmuir
Synclinorium, Auburn and Connors Arches and the transitional tectonic Esk
and Abercorn Troughs of the Yarrol Province. The north-northwest trending
structures of the northern Yarrol Province are oriented at an acute angle to
those of the mainly older Thomson Fold Belt. Mesozoic sediments of the Moreton
Basin conceal the junction between the New England and Yarrol Provinces. A
change in structural style also occurs beneath the cover, for the curvilinear
trends and faults of the Texas Block differ markedly from the dominantly
north-northwest structures of the Yarrol Province. The terminal Hunter-Bowen
orogeny appears to have commenced in the eastern parts of the fold belt
during latest Carboniferous to earliest Permian time, whereas in the western
parts the main period of orogenesis is of mid-to Late Permian age. Triassic
folding of the rocks of the Gympie Province and the Esk Trough marked the close
of the transitional tectonic regime of the New England Fold Belt. Sediments
of the Bowen Basin were also deformed during these closing orogenic phases.

The remaining major structural elements of the State are sedimentary basins
which form part of the Trans-Australian Platform Cover. They consist of an
older Late Carboniferous-Permian to Middle Triassic group, the Galilee and
Bowen Basins and the Cooper Basin which does not outcrop, and a younger Late
Triassic to Cretaceous group, the Carpentaria, Eromanga, Surat, Laura, Styx,
Mulgildie, Maryborough, Moreton, Nambour, Tarong, Callide and Ipswich Basins.
All basins except the Bowen and Maryborough Basins are intracratonic and wholly
overlie cratonised Precambrian and/or Palaeozoic rocks. The Bowen Basin is a
foredeep in which the tectonically active eastern area presents a marked
contrast to the relatively gently deformed western area. The Maryborough
Basin is situated near the edge of the craton and is probably a foredeep which
was deformed during Late Cretaceous time. Deformation of the intracratonic
basins is characteristically mild and the structural trends are generally
inherited from the older basement rocks.

Cainozoic tectonism was generally mild and involved rejuvenation of existing
fault and fold structures and a continuation of crustal sagging over the sites
of older basins to form features such as the Karumba Basin. Tectonic activity
is more pronounced in eastern Queensland where epeirogenic uplift and block
faulting resulted in the formation of numerous deep, narrow fault controlled
basins including the Hillsborough, Yaamba, Narrows and Nagoorin Basins.
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PROPOSAL FOR A SEISMIC REFLECTION PROFILE OF TASMANIA : GEOLOGICAL 

BACKGROUND

E. Williams

Geological Survey of Tasmania

The northern coastline of Tasmania is an ideal site for a seismic
reflection traverse in South-East Australia. The proposed traverse
extends from Marrawah [3064681* in the north-west to near Eddystone
[613461] in the north-east via Beaconsfield [482441]. The traverse,
which is some 350 km in length, intersects at approximately right
angles all the major structural features of Tasmania (Williams, 1978).
The northern coastline and its hinterland are well serviced by main
and subsidiary roads, and have been mapped geologically at various
selected scales ranging between 1:5000 and 1:20 000.

MAJOR GEOLOGICAL UNITS TRANSECTED AT THE NORTH COAST

ARTHUR LINEAMENT

The western area of the extensive Precambrian Rocky Cape region
[440360] of north-west Tasmania consists of a substantial unit of
super-mature orthoquartzitic sequences, separated by an 8 to 15 km
wide belt of metamorphic rocks of the Arthur Lineament [393462] from
a thick unit of turbidite quartz-wacke successions to the east (Gee,
1977). Undoubtedly the metamorphic rocks of the Lineament, which
are derived from the surrounding rocks, are of a fundamentally
important deep crustal structure. However, its significance in terms
of western Tasmanian geology is unknown.

DIAL RANGE TROUGH

The ?Eocambrian-Cambrian Dial Range Trough occurs between the Rocky
Cape region to the west and the small Precambrian Forth region [427445]
to the east. The Trough (Burns, 1965) is only 5 km wide at the north
coast. To the south it extends into the sedimentary sequences of the
meridional Dundas Trough [375370] and associated rocks of Eocambrian
and Cambrian ages. The Dundas Trough deposits, into which was emplaced
a large ultramafic mass, are associated to the east with a consider-
able pile of dominantly acid to intermediate volcanic material with
accompanying economically important metalliferous ore deposits (Solomon
et al., 1981). Crustal sutures if they existed within the Dundas
Trough would continue northwards probably into the Dial Range Trough,
and knowledge of their existence would be of fundamental importance
in future evaluations of the geology of western Tasmania. An add-
itional seismic traverse of some 50 km in length along newly construction
roads from the Arthur Lineament [345375] across the Dundas Trough
to the eastern volcanic rocks [387375] would be of enormous benefit.

* Co-ordinates refer to 1:500 000 map grid.
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TAMAR FRACTURE SYSTEM

In western Tasmania the ?Eocambrian-Cambrian Troughs were filled by
Late Cambrian times, when deposition of shallow-water shelf deposits of
Early Ordovician to Early Devonian spread over most of the region.
There is an abrupt change in pre-Middle Devonian rock-types and
structural characteristics resulting from Middle Devonian deformation
between western Tasmania and the deeper water turbidite quartz-wacke
sequences of north-eastern Tasmania, east of the Tamar River [500430].
The Tamar is probably the site of a fracture along which lateral
movement brought the contrasting regions into juxtaposition (Williams,
1978). Information obtained from the proposed seismic profile would
be vital in assessing the importance of the suggested Tamar fracture
and its possible role in the development of Bass Basin to the north
which is being actively explored for oil and gas. The southern
extension of the postulated fracture may be examined buried beneath
Permian and younger rocks in an additional west to east transect of
some 100 km in length along good roads from the Central Plateau
[480360] to Swansea [590335] on the east coast.

NORTH-EAST TASMANIAN GRANITES

Results of a seismic reflection profile at the north coast would be of
great benefit in determining the shape of Late Devonian granite masses
in north-east Tasmania and would be of enormous help in exploring for
associated minerals of economic importance.
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GEOPHYSICAL ASPECTS OF A REFLECTION PROFILE 

ACROSS NORTHERN TASMANIA 

R.J.G. Lewis

Dept Geology, University of Tasmania

There are significant geological problems of both an academic and economic
nature which might be attacked by a deep seismic reflection profile
across the north coast of Tasmania. Such a profile also avoids possible
pitfalls associated with other possible traverses in Tasmania. There is
sufficient geophysical knowledge of the area to demonstrate that deep
structural information would be obtained and also to indicate the very
real nature of large scale structures postulated but poorly understood
from surface geology. The geophysical data is outlined below. Reference
is made to material which is available in the tabled submission.

GEOPHYSICS OF NORTHERN TASMANIA

SEISMIC
There exists a considerable quantity of offshore seismic reflection data
around Tasmania and that from Bass Strait may be relevant to the current
proposal. However, the seismic data directly applicable to the proposed
traverse is a seismic refraction profile obtained by Richardson (1980)
from Savage River [391403]*to Binnalong Bay [610430] using mine blasts
at the Savage River magnetite deposit and reversed from explosions in
Binnalong Bay. This profile is essentially coincident with the proposed
traverse. Richardson (1980) provides a profile of the Moho and shows
that the depth of the mantle varies significantly along the profile. In
addition velocity profiles were obtained and deep reflections obtained
indicating the presence of several layers in the crust and upper mantle.
It was possible to trace a crustal reflector at a depth of about eight
kilometres for a distance of 28 km and a mantle reflector over a dis-
tance of 43 km. The fact that this was possible using refraction equip-
ment suggests that very significant results might be obtained with
appropriate reflection technology. A model consistent with both the
seismic and gravity results was proposed and again indicates that the
Tamar lineament is only the surface expression of a structure extending
through the crust. As is to be expected, refraction provides only a
broad outline and the high resolution available with a reflection study
should provide great insight into what is undoubtedly one of the funda-
mental structures of the Tasmania-Bass Strait region.

SEISMICITY
Studies of Tasmanian seismicity over more than 20 years have failed to
provide a pattern of epicentres of geological significance, i.e. interp-
retable in terms of structural elements such as faults (Shirley, 1980).
The principal indication is that western Tasmania is seismically more
active than the eastern part but this may be an artifact due to station
distribution.

GRAVITY
Tasmania in general and the northern part in particular is well covered
by gravity observations. There is a consistent pattern of anomalies
consistent with crustal attenuation as the ocean is approached and
certain geological provinces are quite apparent in the gravity data, e.g.

* Co-ordinates refer to 1:500 000 map grid
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the north eastern granites and central plateau. Crustal thinning south-
ward is also supported by studies of surface wave dispersion along the
submarine ridge south of Tasmania (Spence, 1975).

MAGNETICS
Aeromagnetic coverage of northern Tasmania is incomplete and not
particularly diagnostic of regional geology. However, there are a series
of very large anomalies associated with the ultramafic rocks, e.g.

at Beaconsfield [482440] and in western Tasmania. These are of interest
as the ultramafics are crucial to the reconstructions of ancient sub-
duction zones as discussed in the section on geology.

ELECTRICAL/ELECTROMAGNETIC
Lilley (1976) occupied several sites in northern Tasmania as part of his
well known magnetic variation study of south eastern Australia and his
results stimulated further work in the Tamar region.
Buyung (1979) conducted a preliminary magnetic variation study about the
Tamar Valley and found significant conductivity differences across the
structure. These results indicate a very large scale feature and is
appears that a fundamental change in the geology is present across the
Tamar. To the west the results indicate thick sequences of Precambrian
and Lower Palaeozoic rocks while to the east the results are consistent
with a terrain made up largely of granites. There is a veneer of high
condustivity sediments across the transition zone. The upper part of
this sequence (Tertiary) is well displayed on a geological map of Tasmania.
Variation and magnetotelluric studies are continuing in the northeast
at the present time (W.D. Parkinson, pers. comm.).

HEAT FLOW
Tasmania is a region of high heat flow in common with the adjacent parts
of western Victoria. There are insufficient observations to resolve any
local detail. The reasons for the high heat flow are not as apparent
as in Victoria where there are abundant signs of recent volcanic activity.
Locally these features are absent.^However, the Tasmanian granites
are rich in radioactive elements and D. Leaman (pers. comm.).
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PROPOSAL FOR AN ACORP PROFILE THROUGH 

THE GUNNEDAH BASIN AND NEW ENGLAND FOLD BELT*

E. Scheibner

Geological Survey of N.S.W., Sydney

Location

It is suggested that a profile could be surveyed along the road from Premer
to Caroona, then along the railway line to Nardu, thence along the road to
Werris Creek, Currabubula, to Dun. From here along an east-west dirt road
to Glenrock and Dungowan and perhaps Dungowan Dam. The length of the profile
is about 125 km from Premer to Dungowan, and about an additional 33 km to
Dungowan Dam.

A logical future extension of this profile would be to shift it about 10 km
north and start from Nemingha - Kootingal along the Cockburn River towards
Walcha and eventually towards the coast traversing the whole New England
Fold Belt.

As a second choice consideration could be given to a profile through
Boggabri - Manilla - Uralla.

A third alternative could be a profile through Gunnedah - Tamworth - Walcha.

Detailed site survey would enable selection of the optimal location.

Merits of the Proposed Profile

1. Classic orogenic setting. The profile will cross a fore deep (Gunnedah
Basin) separated on the east by a major thrust system (Hunter - Mooki -
Goondiwindi Thrust System) from an overthrust belt (Tamworth Belt or Syn-
clinorial Zone); this is in turn separated by a major fault zone (Peel Fault
or Thrust) from the central orogenic complex.

2. Interface of two Palaeozoic orogenic belts: Lachlan and New England Fold
Belts.

3. Possible economic importance for hydrocarbon accumulations of the over-
thrusting of the Sydney - Bowen Basin by the New England Fold Belt.

4. A relative short profile could give major new results. However, future
extensions of the profile have greater merit. Namely its eastern extension
could sample the continental/oceanic crustal interface.

5. Easy access and closeness to centres of research. Good geological coverage
and availability of personnel for multidisciplinary studies of the profile.

Expected Results

In the area of the Gunnedah Basin the available seismic data indicate that the
basement is a good reflector and can be penetrated. If there are major dis-
locations displacing the basement of this basin, perhaps major reverse faults
or thrusts sympathetic with the Mooki Thrust System, these could be delineated.
This basement is part of the Lachlan Fold Belt and it is expected that its

*Published with the permission of the Secretary, N.S.W. Department of Mineral
Resources
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structure and easterly extent could be delineated.^It is expected that the
pre-Benambran complexes of the Lachlan Fold Belt form the basement to the
Tamworth Synclinorial Zone (Tamworth Belt). Superposed on pre-Benambran
complexes of the Lachlan Fold Belt west of the Mooki Thrust System the
section will also cross the hypothetical Mid Palaeozoic volcanic arc which
supplied material for the Tamworth Fore-Arc Area. The vestiges of this
volcanic arc could be perhaps delineated.

The proposed profile will elucidate the shape and extent of the Mooki Thrust
System, the possible allochthonous nature and structure of the overthrust
belt.

Further it is expected that the shape and extent of the Peel Fault (Thrust)
will be determined. It is expected that contrasting crustal rocks persist
along the Peel Fault down to mantle.^It can be expected that some data will
be obtained on the structure of the central Woolomin Block.
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3 0

A PROPOSAL FOR A LITHOSPHERE TRANSECT ACROSS THE WESTERN 
FLANK OF THE SYDNEY BASIN IN THE VICINITY OF LITHGOW.

I.R. Qureshi
School of Applied Geology, University of N.S.W.

The Sydney-Gunnedah-Bowen Basin is a major structural feature that intervenes
between the Lachlan Foldbelt on the west and the New England Foldbelt on the
east in Eastern Australia. The Hunter Mooki Thrust forms the eastern boundary
of this feature in New South Wales. Three linear gravity anomalies parallel
the thrust for a distance of over 500 km. The Namoi Gravity High lies to the
east between the thrust and the Peel Fault and over the Tamworth Trough. The
Gwydir Gravity Low occurs to the west over the Gunnedah Basin and the
Meandarra Gravity Ridge follows further west. The peak to trough magnitudes
of these anomalies range from 20 to 30 mgal.

Whilst the Namoi Gravity High and the Gwydir Gravity Low may be qualitatively
explained on the basis of surface geology, it is difficult to find a similar
explanation for the Meandarra Gravity Ridge. The folded Devonian and
Carboniferous sediments of the Tamworth Trough are probably denser than the
granite batholiths that predominate the region further east and the Permo-
Triassic rocks of the Gunnedah Basin on the west. There are some localised
outcrops of igneous rocks along the Meandarra Gravity Ridge but these can
explain neither the magnitude nor the continuity of the high. A satisfactory
quantitative explanation of these gravity anomalies is very likely to include
contribution from deeper sources from within the upper crust. The proposed
lithosphere transect across the Tamworth Trough and the Gunnedah Basin should
elucidate the nature of these anomalies.

The linear anomalies appear to suffer an eastward shift in the vicinity of
Mount Coricudgy. The most prominent gravity anomaly in the Sydney Basin is
the Wollondilly-Blue Mountains Gravity Gradient Zone that forms the western
flank of a gravity high, possibly the continuation of the Meandarra Gravity
Ridge. A gravity low lies further east and this is followed by a gradient
zone associated with the continental margin. Paradoxically the gravity high
occurs over a broad synclinal fold while the gravity low overlies an
anticlinal fold. The sources of these anomalies must lie within the basement
below the sediments of the Sydney Basin.

A fresh gravity survey of the Gradient Zone has been recently undertaken,
based on a spacing of 2-3 km along traverses. The reductions include
topographic corrections within a radius of 20 km. The steepness of the
gradient varies along the zone and locally it is clearly split into a very
steep part and a less steep part. The width of the zone varies from 10 to 35
km. While a quantitative interpretation of the data has yet to be carried out
a preliminary examination shows that the source of the gradient lies mainly
within the upper crust and that the basement beneath the Sydney Basin should
be denser than the rocks underlying the Foldbelt.

A recent seismic study of the crustal structure reported by Finlayson &
McCracken (1981) shows that in general seismic P-wave velocites are slightly
higher under the Basin than they are under the Foldbelt below a depth of
6.5 km.

Is this difference real and a significant pointer that the crust beneath the
Sydney Basin is different from that beneath the Foldbelt? Is the difference
sufficient to account for the gravity anomalies? Is the source, the core of a
volcanic arc underlying the Sydney Basin? Does Precambrian crust underlie the
Basin? Does the Hunter Thrust get deflected westwards and proceed along this



3 1

zone? What is the relationship of the deep source with the structures
observed at the surface: Lapstone Monocline, Kurrajong Fault and the
'Hinge Line' further west. A detailed seismic study of the western flank of
the Sydney Basin may answer some of these questions.

Reference

Finlayson, D.M.^& McCracken, H.M., 1981: Crustal structure under the
Sydney Basin and Lachlan Fold Belt, determined from explosion seismic
studies, 3.geol. Soc. Aust., 28,^177-190.
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LACHLAN OROGEN PROFILE - WAGGA TO BATEMANS BAY

M.J. Rickard and K.A.W. Crook
Dept. of Geology, Australian National University

This profile (Figure 1) crosses four major tectonic zones of the Lachlan Orogen:
the Wagga Metamorphic Belt, the Tumut Trough, the Yass-Canberra Zone and the
Monaro Zone. Each zone is bounded by major tectonic features.

The upper echelons of the discernable section are made up of 4 tectonic stages
(Figure 1). The basal unit is a widespread multi deformed Ordovician flysch
wedge. This is overlain by Silurian and Lower Devonian terrestrial volcanics
and generally shallow water sediments. Exceptions are the Tumut Trough where a
variable deeper-water Silurian section is exposed and Captains Flat graben where
deeper water sediments are preserved. The third unit comprises the extensive
granite plutons intruded during the Silurian to Middle Devonian. The upper
stage is Late Devonian molasse, preserved in erosional outliers and in the east
in a major rift zone.

Seismic refraction lines crossing the western portion indicate a low-velocity
zone at 20 km and Moho at 40 km. A transverse line through Canberra shows an
additional low-velocity zone at 10 km, and a deeper transitional Moho at 45 km
to 50 km.

Two features make this an important candidate for ACORP seismic profiling. The
Tumut Trough (Figure 1) exposes serpentinites and ophiolites. It originated
either as a deep rift (small ocean basin?) or as a major collision zone between
a volcanic fore arc (E) and a continental craton (W). Thus this zone should
trace into deeper crustal layers, and if the latter hypothesis is correct, then
the whole eastern section of the profile could be allochthonous, riding on a
flat deep thrust zone as in the Appalachians.

The second feature stems from petrological work on the granites (isotopic,
geochemical and zircon dating) that indicates different sources in the lower
crust for S- and I-type granites (Figure 1). In the western half of the
profile the existence of a slab of Precambrian metasediments is inferred to
provide a source for the S-type granites. The I-type granites in the eastern
half are derived from a dioritic source layer that presumably also extends to
the west beneath the metasediments to explain the presence of I-type granites
west of the I-S line.

Sedimentological arguments, on the other hand, suggest that the huge Ordovician
flysch wedge was most likely deposited on oceanic crust. Deep seismic
profiling should provide an answer to this paradox. Seismic profiling might
also determine the lower limit to the high level horst and graben structure and
indicate the depth configurations of the Tumut Trough, Yalwal-Comerong-Eden
Rift, and possibly also the economically important Captains Flat graben.

Choice of this geologically mapped profile for seismic profiling is further
enhanced by the possibility of obtaining samples of deep crustal rocks from
the kimberlitic breccia pipes at Jugiong and Delegate and the xenolithic
diorite inclusions in the I-type granites.
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PROPOSAL FOR AN AUSTRALIAN CONTINENTAL 
REFLECTION PROFILING (ACORP) TRAVERSE, 

IVANHOE, N.S.W., TO OLARY, S.A.

W.P. Laing and D.H. Tucker

CRA Exploration, Broken Hill, N.S.W.

A deep seismic profiling transect from Ivanhoe on the Sydney-Broken Hill
railway line, through Broken Hill to Olary on the Peterborough railway line, a
distance of about 420 km, is proposed for ACORP consideration.

The primary crustal problems which such a transect might help to resolve
include -

1.Structures within the Willyama Complex and the relationship of Willyama to
its basement.

2.Eastern extent of the Precambrian Craton and the nature of the boundary,
particularly on the south-east side of the Willyama Block beneath the Murray
Basin.

Elucidating 1 and 2 is seen to be of primary importance.

3.Nature of the Willyama-Adelaidean contact west of the Willyama Block.

4.Possible concealed connection between the Lower Palaeozoic Gnalta and
Kanmantoo Provinces.

5.Western Limit of Cobar Basin Lower Palaeozoic sediments.

6.Possible extent of Devonian sediments south and west of the Bancannia and
Blantyre Troughs.

7.Possible extent of Wonominta Block to the south.

8.Nature of the north west margin of the Murray Basin and its basement
configuration in relation to Tertiary sedimentation.

9.Nature of the observed Darling and Cobar-Inglewood lineaments in depth.

Solution to these problems have important implications for metallogenesis and
energy mineral development and emplacement.

TRANSECT GEOLOGY (Figures 1 and 2)

The eastern end of the transect is within the Ivanhoe Trough, of the Murray
Basin, a narrow feature on the eastern side of the Darnick basement ridge
which trends southwest and is postulated to join the Hindmarsh Fault in
Victoria. This ridge represents a change from marine conditions in the west
to shallow marine or lagoonal in the east, during the early to middle Tertiary.

West of the Darnick ridge the transect crosses two further "deeps" within the
Murray Basin: the Blantyre Trough and the Menindee Trough, separated by the
Lake Victoria Ridge.

The horizontal Tertiary sedimentary sequence in these parts of the Murray
Basin is up to 1.3 km thick. Unexposed in the transect, but below the
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Tertiary sediments are folded Devonian and possibly older Palaeozoic sediments.
Thickness of the total sedimentary sequence is up to 6 km.

The boundary of the Willyama Block and the Murray Basin is an ill-defined zone
covered by recent sediments. Airborne magnetic and gravity surveys suggest a
step-faulted boundary zone, containing several adjacent linear graben
structures, filled by Tertiary sediments overlying ?Palaeozoic and/or
?Adelaidean sediments and/or ?Willyama metamorphics.

The Willyama Complex comprises at least three recumbent nappes, with evidence
of at least three overthrust slabs each 1-5 km thick, which are possibly
underlain by Archaean granitic basement. The Willyama Complex is
unconformably overlain by upper Proterozoic Adelaidean sediments which are
folded in deep troughs, with depths up to 10-15 km.

Magnetotelluric surveys suggest that in this region, the bottom of the
Australian plate is around 100 km, while crustal thickness from seismic surveys
is 30-35 km.

STRUCTURES WITHIN THE PRECAMBRIAN CRATON

Two broad types of structure are known within the Precambrian Craton in
western NSW, corresponding to the two major rock divisions:

1.0pen upright folds in sediments of the Adelaide Supergroup.

2.Tight folds of varying wavelength in the metamorphics of the Willyama
Complex.

Regional airborne magnetic and gravity surveys suggest that it is possible to
differentiate geophysically between nappes and also hopefully between the
Willyama Complex and the quartzo-feldspathic basement.

EXTENT OF THE PRECAMBRIAN CRATON

The Willyama Complex at Broken Hill represents the presently-known eastern
edge of the Precambrian pre-cratonic province in southeastern Australia. Past
workers have drawn attention to the Darling Lineament and emphasised its role
in formation of the Broken Hill orebody. The lineament loosely defines the
southeastern margin of the Willyama complex; however the geophysical changes
across this margin indicate some complexity.

The changes overall are, from northwest to southeast, from strongly disturbed
to flat magnetics, and from sporadic, moderate-amplitude narrow Bouguer
anomalies to broad gravity relative highs and lows with widths of 50-100 km.
The magnetic change is across the inferred Redan Fault, and the major Bouguer
anomaly change is across the Kudgee Gravity Gradient which lies 35-50 km
southeast of the Redan Fault (Figure 3).

East of the Broken Hill Block lies a complex zone of Palaeozoic tectonics: The
Gnalta, Kanmantoo, Lambian and Tasman Provinces. Elements of all these are
inferred to underlie the proposed transect.

MURRAY BASIN

The southern margin of the Tertiary Murray Basin in Victoria was formed by
broad downwarping. However the northern margin of the Basin, from east of
Peterborough through Broken Hill to east of Menindee, is interpreted as
largely a faulted boundary, and this faulting regime is reflected in the
internal structure of the Basin within New South Wales.
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The sedimentary environment of the Murray Basin varied through the Tertiary,
from episodic marine incursions to lacustrine and continental. The marine
incursions in the lower to middle Tertiary were restricted to the western half
of the Basin, west of the Darnick Ridge. Brown coal and carbonaceous sands
and clays occur, raising the possibility of significant deposits of coal
particularly in the shallow marine facies.

OTHER SURVEYS

The existing BMR gravity survey and company gravity surveys would be
reanalysed and modelled along the transect, complemented by inf ill gravity
stations along the transect where necessary.

BMR Magnetotelluric sites are being surveyed in 1982 along part of the
transect. Interpretation of these data may be refined in the light of the
seismic survey.

Recent BMR aeromagnetic surveys over the Ivanhoe, Manara and Menindee
1:250 000 sheets would be interpreted in conjunction with the transect study.

Synthesis of the geophysical data would provide a stratigraphic and structural
model of the Murray Basin which could be tested by well-placed deep drill
holes. In particular, appropriate drill sites could hopefully be chosen to
penetrate through to pre-Palaeozoic basement.

In the western part of the transect in the Willyama Block, recently completed
regional mapping by the NSW Geological Survey and the SA Department of Mines
and Energy provides an excellent base for geological interpretation of the
transect data.

BENEFITS TO MINERALS AND ENERGY EXPLORATION

The current intensive search for another Broken Hill orebody depends heavily
on tectonic and stratigraphic reconstructions of the Willyama Complex. These
could be greatly strengthened and their sphere of influence deepened by the
proposed survey.

The Adelaidean troughs around the Willyama Block and the inferred Phanerozoic
graben structures on the southeastern margin of the Willyama Block, are
potential sites of metal accumulation, whose locations would be readily sought
first along (?growth) fault loci. Neither of these regional targets has been
systematically explored.

Known gravity and magnetic anomalies on the southeastern margin of the
Willyama Block may be related to accumulations of mineralisation in graben
structures. Alternatively they may reflect Broken Hill type mineralisation in
Willyama Complex at shallow depth.

The Murray Basin is relatively poorly known at present. The potential for
coal, hydrocarbon and perhaps other commodities is compelling reason for
gaining better understanding of the structure of the Basin and its internal
units.
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BROKEN HILL ZONE

Magnetics: generally flat with numerous subparal lel,
narrow high amplitude curvilinear ahomalies

Bouguer Gravity: Relative High

Geology: Willyama Complex (Lower-Middle
Proterozoic)

PROTEROZOIC

Magnetics: generally disturbed containing high amplitude
complex magnetic anomalies of short strike extent

Bouguer Gravity: Relative Low

Geology: Gneisses, magnetic, dissimilar to
Nit I lyama Complex

PROTEROZOIC
OR ARCHAEAN

KARS ZONE

Magnetics: generally flat with isolated low amplitude narrow
curvilinear NE-trending anomalies

Bouguer Gravity: Relative High

Geology: Obscured by Recent cover, except for Scopes Range
to NE which is ?Precambrian (?Wonominta Beds)
to Ordovician

Defined by

(1) Magnetic change (see box)

(2) Willyama Complex to NW,
"Redan Gneiss" to SE

Defined by marked magnetic
change from strongly disturbed
to NW, to quiet to SE

Defined by strong gravity
gradient of 2040 milligal,
low to S

Bouguer Gravity: Low, long wavelength

Magnetics: Flat long wavelength
high

Geology: No Pre-Cainozoic exposed.
Locally thick Tertiary
sediments (1 km)

typical of thick flatlying
sediments

3 9

Figure 3.^Schematic plan across the boundary between the Precambrian
Craton of western New South Wales (the Broken Hill and Redan
zones) and the Murray Basin (?Kars zone and Menindee Trough)
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THE UPPER LITHOSPHERE OF VICTORIA AS DETERMINED FROM

EARTHQUAKE SEISMOGRAMS AND THE ACORP PROGRAM 

G. Gibson

Seismology Research Centre, Phillip Inst. Technology, Vic.

The ACORP program is of interest to earthquake seismologists for two main
reasons. An inherent part of the earthquake location process is the use of
models giving variation of seismic velocities within the earth, and deep
reflection profiling will provide additional constraint for these.^Secondly,
microearthquake networks are used to delineate large scale fault zones, which
may also be detected during the ACORP program.

SEISMIC VELOCITY MODELS

The Phillip Institute of Technology (PIT) Seismology Research Centre currently
operates 18 analogue and digital seismographs and accelerographs in Victoria,
and locates about 250 earthquakes within the state each year (Gibson, Wesson &
Cuthbertson, 1981).

The first model used, in 1976, was a crude two layer structure with a single
horizontal interface at the base of the crust. It was derived from BUMP
project data, and was known as VIC1. All developments since then have used
earthquake and blast seismograms together with non-linear least squares
optimisation methods.

The data consists of arrival times measured from as many seismograms as
possible, from a set of earthquakes and blasts. Unknown parameters to be
determined include the locations and origin times of earthquakes, those blast
locations and origin times not known, plus parameters describing variation of
seismic velocities. For earthquake location, models with horizontal inter-
faces and both P and S velocities are often-adequate, although the method may
be used for more complex parametrically defined models provided the data are
adequate. Our greatest problem at present is the small area enclosed by the
seismograph network, requiring use of earthquakes outside the network, but two
new recorders in the west of the state will provide much better control for
future models. Two advantages of using earthquakes are that the energy source
may be under the structure to be determined, and that earthquakes give strong
S waves.

The current model is VIC4A, which was produced in 1980 using 300 arrival
times from 16 earthquakes and 4 blasts on 6 seismographs. It has interfaces
at 2.57, 17.22 and 35.75 kilometres,and is most representative of the area to
the east of Melbourne (Gibson, Wesson & Cuthbertson, 1981).

More earthquakes, more seismographs and a larger computer have allowed Wesson
to greatly expand the program, and to improve numerical stability in matrix
operations. It is expected that a new 7 layer model will become our standard
model for central Victoria. The main changes are the addition of an inter-
face at about 8 kilometres, and a more complex structure mid crust. The
interface at 17.22 km in VIC4A is replaced by two, at about 16 and 19 kilo-
metres. Present indications are that new layer has similar P velocity to the
layer above, but lower S velocity. Although earthquakes seem to occur within
this layer, none have been located deeper. It is possible that three
dimensional variation of structure may have influenced the data used, and
horizontal layering is not appropriate. Reflections from these depths would
provide considerable constraint for the model. The new model retains the
relatively low velocities in the lower crust that were found in VIC4A.
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TECTONIC STRUCTURE OF VICTORIA

Over the past few years, seismological evidence has been used together with
topographic and geological information to produce a tectonic model of Victoria.
This consists of a number of reverse fault zones, aligned south-west to north-
east, spaced about 30 to 40 km apart across the state. It is thought that
this structure has developed since mid Miocene.

Seismological evidence is summarised as follows

1. Although a map of epicentres shows little pattern, it must be noted that
this is a 2 dimensional representation of a 3 dimensional distribution.
A number belts of high and low earthquake activity, aligned south-west to
north-east, can be delineated.

2. It is found that earthquakes occur more frequently under the upthrown side
of a known fault. This implies reverse faulting rather than normal
faulting. Where locations are more precise (with uncertainities not
exceeding 5 kilometres), a tendency is found for earthquakes to occur
deeper with distance from outcrop, under the upthrown block, and to a
depth of 16 to 20 kilometres. A vertical section across Mornington
Peninsula, normal to the bounding Selwyn and Tyabb faults, with earthquake
locations projected horizontally illustrates this finding. The dip angle
of the reverse fault is about 35 to 40 degrees. Such projections are only
possible in areas with relatively dense seismograph coverage.

3. It is quite difficult to produce reliable earthquake focal mechanism plots
using first motion data recorded at distances between about 50 and 150
kilometres, because computed vertical angles depend strongly on the model
used and location accuracy. However direct wave angles from near earth-
quakes, or refracted wave angles from distant events should be quite
reliable. Because of the small size of our seismograph network, and the
limited number of seismographs, any particular earthquake will give only a
few points to plot and a focal mechanism cannot usually be determined. If
it is assumed that the stress field in an area is uniform, plotting data
from a number of earthquakes throughout the area may give a composite focal
mechanism for the area. This has been done for earthquakes about Melbourne
and for those in north-central Gippsland. In both cases, a well defined
focal mechanism with vertical minimum principal stress, and south-east to
north-west near horizontal maximum principal stress is found. This
corresponds to reverse faulting with south-west to north-east strike
direction, as required by our tectonic model. This is the strike direction
of most faults found in Cainozoic sediments in Victoria.

Recent work on the model has involved the development and propagation of these
reverse fault zones. Based on a number of cases where earthquakes have been
located at depth well beyond the termination of surface outcrop of a fault, it
is thought that faults develop and extend more quickly at depths than near the
surface. If two reverse faults are dipping towards each other, they will be
closely spaced at depth, and as prepagation continues may intersect. Physical
continuity constraints suggest that it is most unlikely that both will
continue beyond such an intersection. We think that the dominant-fault will
continue, and the defeated fault will continue - only to the point where both
reach the surface. This will produce a wedge shaped structure, with a
component of strike-slip motion. About twelve such wedges have been
identified in Victoria. Deep reflection profiling should provide clear
confirmation or contradiction of this theory.
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THREE DIMENSIONAL MODELS

At present, earthquake data and interpretation techniques are not adequate for
quantitative analysis of three dimensional variations of structure. A number
of anomalies have become apparent, the most interesting at present involving
an elliptical area several tens of kilometres long, along the Gippsland coast
from about Port Albert to beyond Seaspray. This area is not within our
seismograph network, but is fairly close to it. The following phenomena have
been noted

1. Earthquakes in Bass Strait south-east of this area have always been
difficult to locate, especially when data from New South Wales and
Tasmania are available to provide north-south contraint. Standard models
give very deep earthquakes but with inconsistent phases. An unusual
structure in the area could be the cause of this.

2. For a couple of recent earthquakes, S wave phases have been very difficult
to pick, and have low amplitude. This could be due to a different focal
mechanism to what we have assumed from our tectonic model.

3. Although many hundreds of small earthquakes have been located west of this
area, and quite a large number of larger events to the east, none have
been located within the area.

4. The area corresponds to a gravity low on the BMR gravity map, although
this may be entirely due to deeper Tertiary sediments.

5. Recent bores have shown high temperatures, although this could be due to
ground water effects.

Although none of these alone is sufficient to suggest any particular structure,
and together they do not uniquely define a structure, the area seems worthy of
additional investigation. A reflection profile may provide very interesting
results.
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POSSIBLE DEEP SEISMIC PROFILES IN VICTORIA

M.A. Etheridge

Department of Earth Sciences, Monash University *

The surface geology of Victoria is dominated by: I) Palaeozoic (meta-)
sedimentary and igneous rocks of the Tasman Orogen, and 2) Mesozoic
to Cainozoic sedimentary basins, most of which are associated with
various episodes of rifting along the south-east Australian continental
margin. Each of these tectonic provinces presents problems that are
likely to be amenable to seismic profiling, and possible traverses
within each province are discussed below.

PALAEOZOIC TASMAN OROGEN

From the viewpoint of seismic reflection profiling, a major problem
associated with the development of the Tasman Orogen is the natures
age, structure and tectonic role of the basement to the widely exposed
Ordovician flysch sequence. In central Victoria, the structurally
and stratigraphically best know part of this flysch sequence is exposed,
together with meridional "axes" (?fault slices) of Cambrian sedimentary
and broadly mafic igneous rocks. An east-west profile of 100 to 150 km
length through this region (Figure I) would have the following advantages
and potential benefits.

1. Recent detailed structural and stratigraphic mapping by Monash
University around Chewton and Castlemaine has shown that the early to
middle Ordovician sequence there is relatively thin (approx. 1000 m.),
that the enveloping surface of the macroscopic folds is near horizontal,
and that west-dipping reverse faults were closely associated with
folding. A structural model has been developed from this work which
involved a decollement/thrust at or near the base of the Ordovician
sequence. The moderately to steeply dipping faults at the present
surface are considered to be listric with respect to this major thrust.
If such a structure exists, it should be a good seismic reflector at
a depth of 2 to 5 km. The featureless magnetic signature of the
Ordovician argues against extension of the larger reverse faults (throws
of several hundred metres) into an even moderately magnetic basement
at this depth (e.g., the Cambrian greenstones). However, the periodic
exposure of the Cambrian axes may be explained by rare, more deeply
penetrating structures. The recognition of gold-mineralized and un-
mineralized, strike-parallelbeltsbounded by the reverse faults implies
that the faults are important in tapping different metamorphic fluid
sources during mineralization, and that their behaviour at depth may
vary.

2. The character of large portions of the deeper crust in this region
is relatively well known from the petrology of abundant post-orogenic
(M. to L. Devonian) felsic igneous rocks (Chappel and White, 1974;
Phillips, et al., 1981; Clemens and Wall, 1981). Granulite facies
metasedimentary or metavolcanic terrains of felsic composition must be
present in the middle to lower crust to produce the S-type granitoids
(Clemens and Wall, 1981), as must more mafic sources for the contemp-
oraneous I-types. Crustal and upper mantle xenoliths within Tertiary
to Recent volcanics and intrusives provide further information on deep
crustal and mantle compositions (Lovering and White, 1969; Irving, 1974).

* Now Bureau of Mineral Resources, Canberra, ACT
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3. Close-spaced microseismic networks in central and eastern Victoria
are providing very detailed information on the velocity structure of
the crust in this region. The data in hand suggest that moderate
velocity crust extends to 35-40 km, and that the crust is well-layered
(Gibson, this volume).

4. A traverse in this region could be designed to transect part of
the Melbourne Trough, one of the longest-lived conformable sedimentary
basins in the Tasman Orogen. Seismic profiling may well outline the
depth extent and basement structural accommodation of this major
eugeosynclinal feature.

5.^Very large volumes of felsic igneous magma were extruded onto or
intruded into the upper levels of the crust in central Victoria during
the middle to late Devonian. A seismic profile that crosses part of
one of the major bodies may help us to understand the mechanism(s) of
magma transport through the crust (Maguire et al., 1982).

In summary, and east-west central Victorian crustal profile (e.g.
Bendigo to Benalla, Figure 1) would traverse a well understood, relat-
ively simple portion of the Tasman Orogen, with a strong likelihood of
elucidating the nature of its basement and their structural interaction
during orogenesis. It may, for example, help to rationalize the
dichotomy between the actualistic accretionary model of crustal develop-
ment (Scheibner, 1973) and the long term chelogenic cycle model of
Rutland (1973).

SOUTHERN CONTINENTAL MARGIN

The Victorian portion of the southern continental margin contains the
major proportion of Australia's petroleum resource, and a significant
fraction of its coal. Both resources were developed as a result of
one or more episodes of rifting, and it is thus of obvious importance
to understand its history and structure. Figure 1 shows three possible
on-land crustal profile lines, each of which could be readily extended
offshore. The three lines have the following advantages and potential
benefits.

I.^They cross the major Cretaceous rift boundary (Bassian Rift) in
areas where there are moderately thick sequences of sub-horizontal
sediments containing good reflectors (esp. thin coal seams). The
potential for delineating the rift boundary structures is thus high.

2. They are in areas with extensive Tertiary to Recent basaltic
vulcanism, and the volcanics contain abundant upper mantle and some
crustal inclusions to constrain deeper level structural interpretations.

3. The potential for locating magma bodies within the crust is high,
especially in the westernmost traverse, due to the very youthful
vulcanism in the area.

4.^Tertiary and younger faults associated with post-Cretaceous
rifting and the time of major fossil fuel generation are widespread,
especially in the eastern traverses. Gibon's (this volume) recent
determination of extensive Recent reverse faulting could also be tested
especially by the easternmost traverse.
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5.^Tuis is a region of rapid southwards crustal thinning, and infor-
mation on the variation in deep crustal and upper mantle structure may
be useful in solving the vexing problem of the mechanism and kinematics
of such thinning.

The three traverses have somewhat different empahses and advantages:

Merino Block

Good seismic information exists in the general area and a number of
oil wells have been drilled through the Lower Cretaceous sediments.
However very little is known about the general structures of the area
which is also outside the range of Gibson's seismic network.

Central Highlands to the Otway Ranges

Crossing the Bassian Rift and of help in delineating the complex
structures of the Otway Ranges. Also, the Gas and Fuel Corporation
has just 'spudded' in a well at Beech Forest which will hopefully
fully penetrate the Otway Group sediments. However, there could be
considerable logistic difficulty in continuing the traverse across
the Otways, and part of the traverse in the Colac area would be under-
lain by up to 400 m of Tertiary sediments which commonly contain thick
lignite horizons.

Strzelecki Ranges

Mainly across uplifted Lower Cretaceous sediments. This is an area in
which Gibson's arrays of seisometers gives considerable information on
the crustal structures, and the traverse would effectively be across
the full width of the Bassian Rift.
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SEISMIC STUDIES OF DEEP CRUSTAL STRUCTURE IN THE ADELAIDE GEOSYNCLINE

R.G. Nelson' and S.A. Greenhalgh
2

1
S.A. Dept of Mines and Energy

2School Earth Sciences, Flinders University

It is proposed to record a reflection profile across the Torrens Hinge Zone
just north of Port Augusta (Figure I). This zone is a northerly
trending system of intense faulting and fracturing which separates two
contrasting tectonic terraines - the Adelaide Geosyncline to the east, and
the Stuart Shelf to the west.

The region is recognised as one of Australia's most active
earthquake zones and has featured prominently in several geophysical
studies (e.g. Doyle and Everingham, 1964; White, 1969; Stewart, 1972).
Although general models of the crust and upper mantle have been obtained
by several investigators, no detailed deep reflection experiments
have been conducted in the area.

The proposal is of significant economic as well as academic interest.
The results may provide an understanding of the causes of copper,
uranium and gold mineralisation in the Proterozoic sediments of the
Stuart Shelf, such as is found at Olympic Dam. Seismic determination
of basement configuration would also provide a better understanding of
basin morphology in the Arrowie and Cooper Basins to the immediate
north-east of the proposed study area, and, hence, better conceptual
models for petroleum exploration.

The primary objectives of the study are to elicit information on the
nature of the crust-mantle boundary and to investigate internal layering
within the crust. In particular, it is intended to map the Lower to
Middle Proterozoic unconformity, to define the thickness of the Middle
Proterozoic section, to examine the geometry and extent of faulting across
the Torrens Hinge Zone, to resolve deep structures with the Lower
Proterozoic basement complex (for example, the occurrence of plutonism);
and to confirm the interpreted magnetic basement depths.

Geology

A schematic geological section (Dalgarno, 1979; pers. comm.) across the
proposed transect is shown in Figure 2.

Northern Eyre Peninsula, which lies in the western part of the
transect, is structurally part of the Gawler Craton, a basement
complex of rocks ranging in age from Archeaen to Middle Proterozoic.
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The oldest known rocks are highly metamorphosed basic rocks and metasediments
of probable Late Archaean age. These are overlain by granitoid rocks
of the Hutchison Group (Parkin, 1969). Mildly metamorphosed rocks
of Carpentarian age overlie Hutchison Group rocks (e.g. metaquartzites
of the Moonabie Formation). The final phase of consolidation of
crystalline basement was the extrusion of a vast sheet of porphyritic
rhylotic lavas - the Gawler Range Volcanics - extending from the
Gawler Craton eastwards, possibly across the future site of the
Adelaide Geosyncline.

The thick sedimentary sequence that forms the Adelaide Geosyncline
accumulated during the Late Proterozoic in a subsiding trough east
of the Gawler Craton. It has been recognised by Rutland (1973)
as an aulocogene, or fault-bounded basin within the continental
crust. On the western edge of this geosyncline, a contemporaneous,
gently dipping shelf facies was deposited over the irregular,
undulating basement surface. This is known as the Stuart Shelf, and the
zone of intensive faulting and deep fracturing that separates it from the
geosyncline is known as the Torrens Hinge Zone, part of a northerly
trending, ancient lineament of continental proportions.

Northwest of Port Augusta, the Adelaidean sediments are known to
overlie unconformably the Gawler Range Volcanics, but little is known
about the pre-Adelaidean basement on the Stuart Shelf in the area
immediately north of Port Augusta, and virtually nothing about basement
beneath the Adelaide Geosyncline.

Previous Seismic Reflection Work

From 1976 to the present, the South Australian Department of Mines and
Energy has carried out seismic reflection surveys at various locations
on the Stuart Shelf and Adelaide Geosyncline. Some representative
sections are shown in Figures 3 to 6. The locations with respect to
the stratigraphy are indicated on the diagrammatic representation of the
transect in Figure 2 although the actual locations are in different parts
of the Shelf west of Lake Torrens.

Each section has been verified by drilling to depths of approximately
1500m. The profiles clearly show the existence of several reflectors
within the Adelaidean sediments, the base of the Adelaidean sequence,
and, consistently and strongly over one area, an unidentified reflector
which may correspond to the possible Lower to Middle Proterozoic
unconformity.

The sections are marked A,B,C and D, in order of their location from
west to east.



50

Drilling on section A has shown food correlation of reflectors
with the base of Adelaidean Pandurra Formation, a sequence of metasediments
and volcanics, and a granitic breccia. A deep reflector, lying here at
an estimated depth of 3 km, and as yet untested by drilling, was
recorded consistently throughout the area as a strong reflection which
stacked with a velocity of 5.6 km/s. It is suspected that this
corresponds to the Lower to Middle Proterozoic unconformity. This
event cannot be seen on sections B and C, which cover deeper parts of
the Shelf, most probably because the record lengths are not great
enough. However, it may exist on section D, which lies on the Geosyncline
side of the Hinge Zone.

Section B (Figure 4) illustrates that the Tapleys Hill and Beda
Volcanics members of the Shelf sequence give good seismic responses.
The base of the shelf sequence can be noted near the bottom of the
section. In this particular area, Shelf sediments are underlain by
Gawler Range Volcanics, as confirmed by more recent drilling.

Section C (Figure 5) again illustrates the response of the Tapleys
Hill dolomitic shales and the basaltic Beda Volcanics. Gawler Range
Volcanics have been located at the base of this section by the drillhole
shown. This section was located near the edge of the Torrens Hinge
Zone. It tends to confirm the theory that block faulting associated
with the Hinge Zone may have commenced in pre-Adelaidean times and that
thicker sequences of Adelaidean sediments accumulated in grabens
with more attenuated deposits over horsts.

Drilling at the site of the expanded spread shown in Section D
(Figure 6) has confirmed again the importance of the Tapleys Hill
Formation as a provider of reflections (see Figure 7). It also appears
that Sturtian glacial rocks contribute a response. Further unidentified
reflectors, one of which may correspond to the Lower to Middle Proterozoic
unconformity, appear beneath the events confirmed by drilling.

Conclusion

Deep seismic reflection profiling across the Stuart Shelf, the Torrens
Hinge Zone and the Adelaide Geosyncline would help resolve many problems
as yet unanswered in these important geological provinces. Conceptual
geological models derived from this work would have economic significance
in the search for base metals on the Stuart Shelf, or for petroleum in
adjoining basins.

The results of experimental seismic reflection surveys provide
encouragement for continuation of the programme to map similar marker
horizons within the Adelaide Geosyncline, and to record deeper seismic
events from within the crust and upper mantle.
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Figure^1^Location of proposed seismic transect
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ACORP PROPOSALS IN WESTERN AUSTRALIA

R.D. Gee

Geological Survey of W.A.

At least four geological problems are identified in Western Australia as being
amenable to investigation by deep seismic profiling. These are outlined
below, not necessarily in any order of geological priority, but on the
understanding that priorities may be determined by available operational time
and funds.

SOUTHERN MARGIN OF THE PILBARA CRATON

In the Western Australian Shield, the feature to stand out as most enigmatic,
despite reasonable geological and geophysical control is the deep crustal
nature of the southern margin of the buried Pilbara Block (i.e. the Pilbara
Craton, Figure 1). The Pilbara Craton is eggshaped and its regional geology is
now fairly well understood. It had largely stabilised by 3.0 b.y. ago, and is
overlain in its southern half by cratonic cover sediments in the Hamersley
Basin of age about 2.7-2.5 b.y. During this latter time the Yilgarn Block was
still going through its stabilisation process. The evolution of the Yilgarn
and Pilbara cratons as separate entities, or indeed other Archaean nucleii in
other Precambrian shields of the world, is still problematical. However it is
evident that the Yilgarn and Pilbara cratons, and the intervening area, had
their own characteristic crustal features.

The early Proterozoic orogenic belt (Capricorn Orogen, Figure 1) that developed
between the Archaean blocks in the period 2.0-1.7 b.y., is similar to other
examples in the world of the earliest "geosynclines" that developed at this
time. These have been variously interpreted as ensialic rifts, enensimatic
rifts, and/or collision belts. Geological and geophysical evidence indicates
an ensialic rift for the Capricorn Orogen, however the nature of relative
movements between the adjacent cratons is uncertain. Study of boundaries of
such major crustal segments will contribute to the study of these questions.

The southern margin of the Pilbara Craton is expressed by (i) a major
unconformity beneath Capricorn Orogen sediments (Wyloo Group); (ii) an arcuate
zone of normal (?) faults suggestive of isostatic rebound of the craton;
(iii) distinct change in the Bouguer pattern, particularly the appearance of
an arcuate high; (iv) a deep depositional trough (Ashburton Trough); (v)
sudden thinning of the cratonic two-layer seismic crustal structure; and
(vi) the appearance of a third lower crustal layer under the Capricorn Orogen.

GSWA are currently undertaking a major study of the Ashburton Trough. BMR
have previously undertaken regional seismic refraction and gravity studies of
the Pilbara region, including one line that crosses the margin. Geological
evidence to date indicates a crustal downwarp at the craton edge, rather than
overthrusting or collision tectonics, however the possibility of low-angle
thrusts cannot be ruled out.

A 200-km long traverse between Nanutarra and Tom Price would cross a declining
metamorphic gradient, the synclinorial axis of the Ashburton Fold Belt, two
unconformities, a major fault zone, two domes of Archaean basement and mildly
deformed Hamersley Group. This traverse would lie at 45 to the regional
strike, but is confined to a wide sealed road. Such a traverse would be
expected to contribute to (i) style of the earliest Proterozoic tectonism;
(ii) nature of Archaean crustal segments; (iii) the depocentre of the
Hamersley Basin; and (iv) the potential for buried Rand-type sequences beneath
the Hamersley Basin.
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THREE-DIMENSIONAL SHAPE OF ARCHAEAN GREENSTONES

On available evidence there is conflict between geophysical and geological
interpretation on the depths to which Archaean greenstones extend within the
vast sea of granitoid. Structural and stratigraphic evidence indicates depths
in excess of 10 km, yet gravity profiling over greenstone suggest depths in the
range of 3 to 7 km. Although there remain uncertainties with the geological
constructions, and the bulk densities are not precisely determined, this
conflict seems real. The three-dimensional shape of greenstone belts therefore
remains one of the outstanding engimas of Archaean geology. A single profile
across any of the greenstone belts in the Yilgarn Block, determined mainly by
convenience of access, would contribute to this problem.

LENNARD SHELF - FITZROY TROUGH

The Canning Basin is a relatively undeformed Palaeozoic sedimentary basin that
lies between the cratonised Precambrian regions of the Pilbara and Kimberley.
Nothing is known about the basement, which is expected to be of Precambrian
rocks, and the basin bottom would be expected to be a good reflector. The
fault-bounded Fitzroy Trough, containing approximately 9000 metres of
Ordovician to Permain sediments, lies off-centre to the main basin.

This trough is defined by en-echelon growth faults that appear to outline an
aulacogen. Platform sediments (Lennard Shelf), represented mainly by the
famous Devonian reefs, occur between the trough and the cratonic area to the
north. This shelf contains carbonate -hosted lead-zinc deposits, at least one
significant petroleum occurrence in a reefal structure, and diamoniferous
kimberlites, all of which are related to the tectonic evolution of the area,
and are all emerging as important mineral/petroleum resources. Exploration
activity in the area is presently at a high level.

A S-W oriented profile approximately 150 km in length passing in the vicinity
of Fitzroy Crossing would cross the trough and shelf, and would be expected to
contribute to the understanding of Palaeozoic basin and rift structures in a
non-orogenic environment.

DARLING FAULT - PERTH BASIN

The Darling Fault marks the present boundary between the Archaean Yilgarn
Block and the Palaeozoic-Mesozoic Perth Basin. It is 960 km long, with a
total throw of at least 10 km and a history of movement Late Ordovician to
Early Permian. It is one of the major fault structures on the face of the
Earth. The greatest negative Bouger gravity anomaly in the State lies in the
Basin, immediately adjacent to the fault, and gravity modelling suggests a
depth of penetration of possibly 20 km. There is the real possibility of
identifying faulted mantle. The fault cannot be simply interpreted as a
normal fault, at least in its early stages, as the steep westerly gradient on
the Bouger anomaly suggests the Precambrian crust in the basement is missing.
This area is perhaps the best example of a rifted passive continental margin
anywhere in the world, and would ideally be suited to a combined onshore-
offshore profile that would make a major contribution to continent-margin
tectonics.

Reference

DRUMMOND, B.J., 1981: Crustal Structure of the Pre-Cambrian Terrains of North
West Australia from Seismic Refraction Data. BMR Jour. Aust. Geol. &
Geophys., 6, 123-135.
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A PROPOSAL FOR DEEP SEISMIC REFLECTION PROFILING OF
MAJOR STRUCTURAL ELEMENTS IN CENTRAL AUSTRALIA 

R.D. Shaw and S.P. Mathur

Bureau of Mineral Resources, Canberra A.C.T.

Geological structures and metamorphic zonation mapped in central Australia
suggest that the crust has been subjected to deep-seated compressional
deformation. The deep geometry and extent of this deformation, and the
relationship of basement to the sedimentary basins and to other structures
are not clear from the geologic mapping or the available geophysical data.
This information is necessary for a better understanding of the structural
evolution of the crust and the regional setting of the mineral and petroleum
provinces in the area.

The major features of geology and structure show good correspondance with
regional Bouguer anomalies in central Australia. The zones of high-
metamorphic grade and basic granulites correlate with gravity highs, zones
of late-stage intense deformation and retrograde metamorphism correlate with
steep gravity gradients, and zones of sediments and granite correlate with
gravity lows. The Red Bank Zone in the Arunta Block and the Woodroffe Thrust
and Mann Fault in the Musgrave Block are considered to be major geosutures,
as they separate markedly different crustal rocks and correlate with the
steepest parts of the gravity gradients. However, because of the ambiguity
in the interpretation, the gravity anomalies have been explained by three
dissimilar models of the crust, which suggest that either the deformation
observed on the surface extends down to and involves the crust-mantle
interface, or the major structures terminate within the upper crust, or the
crust consists of isostatically compensated blocks of different density and
thickness.

Thus, in order to obtain reliable, high-resolution information on the deep
crust, it is proposed that deep seismic reflection profiling be carried out
in central Australia with the objectives of:

- investigating the structure of crustal layers and the major fault
zones,

- studying the nature of reflections in the block areas where the
originally deep-seated crustal rocks are now at or near the surface,
and

- determining if the sediments of the Amadeus Basin extend under the
overthrust basement margins.

To achieve the above objectives the profile should run all the way from the
northern Arunta Block to the Officer Basin in the south, crossing all the major
geological, structural and gravity features. But for logistic reasons the
profiling may be done along two short transects: one across the Arunta Block
and the northern margins of the Amadeus and Ngalia Basins, and the other
across the southern margin of the Amadeus Basin and the Musgrave Block where
the access is more difficult and the deformation more complex.

This proposal is considered to have the best potential for providing initial
spectacular and important results for the ACORP program, viz., the nature
and structure of the crust in an area of the most interesting geology and the
most prominent gravity anomalies in Australia, the identification of the zone
of numerous reflection segments observed throughout the lower crust in other
parts of Australia, and the assessment of full petroleum resources of the
Amadeus Basin.
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ACORP PROFILE ACROSS PART OF THE COBAR BASIN 

D.J. Pogson and R.A. Glen

Geological Survey of N.S.W.

This proposal represents a smaller scale study within the Lachlan Fold Belt
designed to:

A) Provide crustal information across a major structural/tectonic (?)
boundary i.e. between Girilambone Group and (?) Late Ordovician complexes.

B) Provide structural information on the nature of the Cobar Basin and its
underlying crust to:

(i) Assess basin morphology

(ii) Assess the importance of basement block faulting as a locus for
mineralization in the basin i.e. whether there may be other potentially
favourable structural situations other than faulted eastern margin.

Regional Geology

1) Surface mapping has defined the eastern margin of the basin and
demonstrated the importance of fault control (i.e. Rookery Fault).

Structural framework

1) Structural mapping has revealed fold and cleavage patterns which suggest
control by interaction between basement blocks. Landsat lineaments also
show a close relationship with fold patterns and probably also mark basement
faults.

Speculative cross-section

Figure 1 emphasises the importance of basement structures to both an under-
standing of the Girilambone/Wagga Metamorphic Belt relationship and
significance of crustal structure to Cobar Basin development and hence
mineralization control.

Profile location and access

The profile would need to be about 60-70 kms long. It could be located
along the Barner Highway starting from a point about 20 kms east of Cobar
and ending about 50 kms to the west. If traversing through the centre of
Cobar poses technical problems, side roads and tracks could possibly be used
to skirt the town to the north.
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THE TUMUT TROUGH - AN ACORP TEST AREA

Keith A.W. Crook

Department of Geology, ANU

Location:

The area is west of Canberra, on the Wagga-Batemans Bay Geotraverse.
Figure 1

Previous Geological Work:

11 ANU Hons theses and 1 ANU MSc since 1974 (outcrop mapping 1:20 000 or
more detailed); 2 UNSW PhD's; several USyd and UNSW Honours theses in
late 60's-early 70's. GNSW 1:100 000 map of northern part published;
compilation of Tumut 1:100 000 available. Details on the above are
available from the author on request.

Characteristics:

?Ordovician, Silurian and Lower Devonian geosynclinal rocks: ultramafics,
amphibolite, diorite, mafic and felsic volcanics, granite, flysch:quartz-
poor, -intermediate, -rich;^chert; shallow marine and continental
conglomerate, sandstone, mudrock; minor limestone (Table 1).

Strong geophysical relief on both aeromagnetic and gravity maps.

Structure - fault-bounded W and E; eastern part open folds, 1 phase;
central and western parts tight, poly-phase; extensive shearing adjacent
to faults.

Interpretations:

Rift within fold belt (Gulf of California analogue) or W-facing fore-arc
collision zone (Woodlark Basin - Solomons Sea as a partial analogue) have
been suggested. Speculative crustal cross-section based on model in Crook
(1980) is shown in Figure 2.

Suggestion:

This is an intensively studied internally heterogeneous yet compact area
close to Canberra, the interpretation of which is in dispute. I suggest
that it may therefore be a good area for testing ACORP equipment and
techniques in the opening phase of the program. If this view is endorsed,
consideration should be given to any preparatory studies that may be
needed to complement those already done.

Reference

CROOK, K.A.W., 1980: Fore-arc evolution and continental growth: a general
model. J. Struct. Geol., 2, 289-304.
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Figure 2.^Speculative crustal cross—section across the Tumut Trough.



'Brungle Creek
Volcanics"^4; Bullawyarra
massive and Schist
pillowedmetabasalt (schistos

i 
illalAclasitei___-- amphibolite)

Honeysuckle
, Bees (metaba.,alt,

Ivaclosite, slalel^
Coolac-Goobarragandra
Ophiolite

'Bowninq Orogeny

and Unconformity'
Killimicat Adamellite

(?D1)

Blowering Volcanics
(quartz-feldspar porphyry, ash flows, volcanogenic

feldsarenite, mudctone, minor quartzarenite
limestone (*2) and rudite)

TABLE^1 TUMUT TROUGH STRATIGRAPHY 

Eastern Zone

Southern section 1
Age

(control indicated
by '*1', etc.)

Western Zone

Northern section

Praguian
<:(

>-
UJ

Lochkovian

Pridolian

Ludlovian

Wenlockian

EARLY
SILURIAN
or older

cC

C4

-J Llandoverian

--\

Minjary Formation (*4)
(ignimbrite, rhyolite, arkose, conglomerate,
breccia, red mudstone)

Bocup Granite
(*5) 402 ± 3 m.y.-
1 "Slaughterhouse Creek Conglomerate" #

— ----?disjunction-----

"Stuckeys Creek Formation" (*3)

(quartz-intermediate flysch)

Gatelee^Ignimbrite
(ignimbrite, conglomerate)

^ disjunction ^
›"Braaburn Breccia" (breccia
7 with mudstone, argillite,
I porphyry & limestone clasts)

"Bumbolee Ck" mudstone °listo
strome with zst & pstblocs)

Wyangle Formation (*1)
(quartz-poor flysch)

Bumbolee Creek Formation

(quartz-rich flysch)

-disjunction?

Gundagai Serpentinite

fracture cleavage
close to open
folds (1 phase)

STRUCTURAL
STYLE

(pre-Devonian Rocks)

isoclinal folds, with strong near-vertical
cleavage striking 3300, except near
Gocup Granite, where cleavage becomes
weak and close folds plunge 300/1500,
downwards facing

fracture
cleavage; close to
open folds in S.Ck
Fm;B.Ck.Fm. poly-
folds - 2 phases

Bullawyarra: schistos-
ity + 2 fold phases;
appears to grade into
Brungle Ck Volcanics

ophiolite W-facinginvtd
with schistose serpen-
tinite locally & adjoin
ing Young Granodiorite

(*1) conodonts, probably upper Llandovian or lower Wenlockian (Lightner, 1977)
(*2) conodonts, lower midd1e Ludlovian (Lightner, 1977)

#---# established unconformities

(*3) Ludlovian conodont fragments (Barkas, 1976)
(*4) Brachiopods including Howellella - Lochkovian or Praguian

(Barkas, i975)
(*5) K-Ar (4 muscovite samples): 409 + 3 m.y.; (Richards et al., 1977)

Rb-Sr whole rock isochron : 402 ± 3 m.y.
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APPENDIX

MINUTES OF ORGANISATIONAL MEETING

F.J. Moss

Secretary ACORP Committee

Chairman: Professor R.W.R. Rutland BMR Canberra

Workshop participants and those who tendered apologies are indicated in
the attached lists.

Agenda:

1. Relationship of LITSAC and ACORP.

2. ACORP Program.

• Data acquisition
. Data processing

3. Formation of committees and working groups.

4. Macquarie University proposal for NERDDC grant for ACORP work.
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Relationship of LITSAC and ACORP

The Chairman outlined proposals for a multidisciplinary
geoscientific program of Lithosphere Transect Studies of the
Australian Continent (LITSAC) to be built around the Australian
Continental Reflection Profiling (ACORP) program of deep seismic
reflection work. He proposed that working groups would have to be
set up in each State to look after the LITSAC program and that
representatives of the working groups should form a National Committee
for the LITSAC program.

He also suggested that a management committee would have to
be set up to look after the ACORP program and its funding and that
committees would be required to advise on technical aspects of the
deep seismic reflection work. ACORP proposals should also be con-
sidered by the LITSAC working groups which would coordinate the
associated multidisciplinary studies.

In discussion Professor Rutland indicated that the multi-
disciplinary program would be expected to commence in the 1983/84
financial year and continue for a 10 year period. Early priority should
be given to the selection of profiles/transects for study and background
work would have to be done in relation to the selected profiles as soon
as possible. Good communication would be necessary between interested
parties with the State working groups coordinating efforts.

Individual projects on the LITSAC program would have to be
funded separately, especially ACORP seismic work which would be very
costly.

2. ACORP Program

Data acquisition. The Chairman stated that the BMR would continue to
carry out its own program of seismic work at about the same level as
at present. However he indicated that it could be possible for the
BMR to extend its normal seismic field season to acquire data as a BMR
contribution to the ACORP program. The BMR has the equipment, staff
and expertise available but the logistic costs of the additional field
work would have to be met by ACORP. Alternatively contractors could be
used giving some advantages in the choice of energy source e.g. Vibrators
/ explosives, but this would be much more expensive.

Professor Hales supported the use of the BMR seismic data
acquisition facilities for the ACORP program. He pointed out that
BMR deep seismic reflection data obtained using explosives are as
good as those of COCORP using vibrators. He favoured the use of
explosives to obtain a signal with a wider frequency content. Because
of the high cost of field operations, 'piggy-back' operations, where
more than one field recording system is used, should be encouraged.
Professor Vozoff also supported the use of the BMR facilities and
supported the view that other systems should also be used as the
opportunity arose so as not to restrict research capabilities.
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Professor Hales moved and Professor Vozoff seconded a motion
that:

'This meeting of ACORP requests the Director of BMR to 
agree to the BMR carrying out the data acquisition for ACORP for
a period of 5 years as part of a collaborative effort by BMR and
other research organisations'.

In discussions Professor Rutland indicated that an ACORP
team should develop the research program and publications should
be under the auspices of ACORP. Dr Gee, Mr Nelson and Dr Scheibner
indicated that in their opinions the WA, SA and NSW Geological
Surveys would fully support the proposal and would collaborate in
any way possible in providing any additional assistance necessary
in projects affecting their States. The motion was put and
carried unanimously.

Data processing. The Chairman indicated that the BMR could possibly
provide processing facilities for ACORP on a system currently being
developed at BMR. However he suggested that there could be advantages
if a 'Consortium of Universities' developed a national facility with
possible support from LEAF (Large Equipment Acquisition Funding) through
the ARGC (Australian Research Grants Commission). The proposed technical
committee should look at processing centre requirements.

Dr Raiche discussed the availability of hardware and software
for seismic data processing both overseas and in Australia. He suggested
that software could be purchased, 'borrowed' and/or developed in a
research facility. He stated that full-time staff would be required
and that Australian expertise would have to be developed.

Professor Vozoff moved and Dr Raiche seconded a motion that:

'An ACORP technical committee should be set up to consider
options and make recommendations to the ACORP Committee for the

    

establishment of a national facilit for research in seismic reflection
data processing'.

Professor Vozoff in discussing the motion pointed out that
the first data processing pass was fairly straightforward whereas further
processing for specific purposes was much more complex and time consuming.
Professor Hawkins suggested that post graduate students would also want
to use the proposed facility for research purposes. The motion was put
and carried unanimously.

3. Formation of committees and working groups

ACORP Management Committee 

Dr D. Denham proposed that members of the Interim Steering
Committee be nominated to the management committee. Professor Vozoff
indicated that Mr J. Denham, a member of the steering committee, was
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declining nomination to the new committee due to work committments.
Dr Gee expressed reservations about his possible role on the committee.
Professor Rutland also had some reservations about being nominated to
the committee and proposed an alternative BMR representative more
directly concerned with the deep seismic work. He also suggested that
APEA and AMIRA should be invited to nominate representatives to the
committee. Professor Vozoff strongly advocated that Professor Rutland
should be on the committee. Dr Mackenzie and Mr Shalley indicated
support for the proposed industry representative3from APEA and AMIRA.

The following were nominated and elected to the ACORP
Committee unopposed:

Dr C. Branch
Dr R.D. Gee
Professor A.L. Hales
Dr K. McCracken
Professor R.W.R. Rutland

K. Vozoff
AMIRA nominee
APEA
BMR

Geological Survey of SA
It^ " WA

Research School of Earth Sciences, ANU
CSIRO Division of Mineral Physics
BMR
Macquarie University

Vt^ (data acquisition)
ACORP Technical Committee nominee (data processing)

Technical Committee (data processing)

The terms of reference are to review the available seismic data
processing systems and present staff capabilities,^consider options
for ACORP data processing requirements and make recommendations to the
ACORP Committee. The following were nominated and elected to the
Technical Committee unopposed:

Mr F.M. Brassil
Dr S.A. Greenhalgh
Professor A.L. Hales
Mr P.G. Harman
Assoc. Professor L.V. Hawkins
Dr R.J.G. Lewis

110

^

^K.J. Muirhead
" A.P. Raiche
" J.E. Shirley
It J. Wardell

BMR
Flinders University
Research School of Earth Sciences, ANU
BHP
University of NSW

IT^" Tasmania
Research School of Earth Sciences, ANU
CSIRO Division of Mineral Physics
CRA Exploration Pty Ltd
GSI

LITSAC Working Groups

Participants at the ACORP Workshop nominated the following
individuals to take responsibility for setting up LITSAC working groups
in the States and Territories:

Qld^Dr R.W. Day
NSW^" E. Scheibner
Vic^" G. Gibson
Tas^" E. Williams
SA^Mr R.G. Nelson
WA^Dr R.D. Gee
NT^To be nominated
ACT^Dr M.J. Rickard

Geological Survey of Qld
NSW Geological Survey
Phillip Institute of Technology
Geological Survey of Tas
SA Geological Survey
WA^TTII

ANU



73

In discussion it was noted that the responsibility for
organising the LITSAC Working Groups would rest with the individuals
not with their respective organisations. When established the LITSAC
Working Groups would be required to nominate representatives to a
National Working Group.

4. Macquarie University proposal for NERDDC grant for ACORP work

Professor Vozoff discussed an application for a NERDDC support
grant for ACORP work which was submitted by the Centre for Geophysical
Exploration Research, Macquarie University. The application had been
submitted prior to the ACORP Workshop Meeting to meet the 14 May dead-
line for receipt of NERDDC applications.

The application is for funding -11 mth of commercial seismic
surveys in each 3 years and associated support for computing, travel
and management. No specific survey areas were proposed.

Professor Vozoff agreed that the application would have to be
modified substantially as a result of the resolutions made at the
organisational meeting.

In closing the meeting Professor Rutland thanked all participants
for supporting the Workshop.

•
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Dr T.H. Bell

Mr P.W. Bullock

Mr B. Craven

" R.J. Cuthbertson

Dr C.N.G. Dampney

" R.W. Day

" D. Denham

Mr J.C. Dooley

Dr L.A. Drake

Mr B.J. Drummond

Dr B.J.J. Embleton
It M.A. Etheridge

Mr D.M. Finlayson

Dr R.D. Gee
I' G. Gibson

Mr B.R. Goleby

Professor A.L. Hales

Mr P.G. Harman

Dr H.J. Harrington

Assoc. Professor L.V. Hawkins

Mr J. Hudspeth

Dr I.N.S. Jackson

Professor S. Kaufman

Mr W. Kiley

Dr R.J.G. Lewis

Ms J. Lock

Dr D.H. McKenzie

" S.P. Mathur

" M.W. McElhinny

" K.J. Muirhead

Mr F.J. Moss

" R.G. Nelson

Dr W.R. O'Beirne

Mr J. Pinchin

" K.A. Plumb

Assoc Professor C.

Dr I.R. Qureshi

" A.P. Raiche

" C.R.A. Rao

James Cook University

Dept. of National Development & Energy

Esso Australia Ltd

Geological Survey of Queensland

Macquarie University

Geological Survey of Queensland

BMR
II

Macquarie University

BMR

CSIRO Division of Mineral Physics

Monash University

BMR

Geological Survey of Western Australia

Phillip Institute of Technology

BMR

Research School of Earth Sciences, ANU

BHP

BMR

University of New South Wales

Esso (Australia) Ltd

Research School of Earth Sciences, ANU

COCORP Cornell University, USA

Geological Survey of Victoria

University of Tasmania

BMR

CRA Exploration Pty Ltd

BMR

Research School of Earth Sciences, ANU
It
^

tf^It^ti^If

BMR

Geological Survey of South Australia

Chevron Exploration Corporation

Flower, Doery, Buchan Pty Ltd

BMR

Powell^Macquarie University

University of New South Wales

CSIRO Division of Mineral Physics

Flinders University
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2.

Dr M.J. Rickard^ANU

Professor R.W.R. Rutland^BMR

Dr H. Rutter^ Geophysical Exploration Consultants Pty Ltd

Dr J.M.W. Rynn^University of Queensland

" E. Scheibner^Geological Survey of NSW

Mr M.J. Shalley^Carpentaria Exploration Co Pty Ltd

" R.D. Shaw^ BMR

Dr J.E. Shirley^CPA Exploration Pty Ltd

Mr R. Singh^ Flinders University

Dr J. Wardell^ GSI

41/^J.P. Webb^ University of Queensland

Mr J.B. Willcox^AAR Ltd

Dr E. Williams^Geological Survey of Tasmania

" C. Wright^ Research School of Earth Sciences, AND

•
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