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ANSIR MISSION STATEMENT

To place Australia amongst the world leaders in research into the sub-surface structure and
composition of the Earth.

Our Objectives:

1. Establish and maintain a Major National Research Facility (MNRF) as the basis for
excellence in the field of Seismic Imaging of the Earth by providing national leadership,
international visibility and collaboration in community service through the use and
operation of world class facilities for seismological research.

 
2. Promote the Facility and its role widely with the aim of

• encouraging use of the Facility; and
• promoting the MNRF Program.

3. Seek opportunities to enhance the Facility.
 
4. Manage our Intellectual Property in such a manner as to ensure that the maximum benefit

accrues to Australia, including Australian industry, the Australian environment and the
Australian economy generally.

The Major National Research Facilities Program:

“The objective of the MNRF program is to facilitate the establishment of major national
research facilities required for Australia to maintain and enhance its international scientific,
industrial and social competitiveness over the next decade. The program optimises interaction
and collaboration with major international research endeavours with the aim of increasing
Australia’s international competitiveness.  Access arrangements by Australian researchers to
overseas facilities and multinational consortia are also included in the program. A national
facility should engender a sense of national purpose, public pride and community
understanding of the role of science and technology.”

Commonwealth Department of Industry, Science & Resources, August, 1999
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This has been a very productive year for ANSIR.
We have now emerged from our establishment
phase and become fully operational. It was also a
year in which the Board began to articulate how
ANSIR would meet its primary objective of
“providing national leadership, international
visibility and collaboration in community service
through the use and operation of world class
facilities for seismological research.”

ANSIR was launched on 10 December 1998 by
Mr Warren Entsch, Parliamentary Secretary for
Industry, Science and Resources. The bulk of our
equipment had been ordered the previous
financial year and was delivered in the second
half of 1998, prior to the launch. At the launch, it
was arrayed on the lawns at the AGSO
headquarters in Canberra. This was the first time
all of ANSIR’s equipment had been assembled
in the one place, and it may be the last. Since the
launch, the equipment has been deployed across
the country for a range of experiments.

Although some experiments had been conducted
in the previous year, the first formal call for
scientific proposals closed in August in
anticipation of the formal launch later in the
year. Eighteen proposals were received. Access
to ANSIR equipment is based on the merit of the
research proposals, which is judged by an
Access Committee. The new projects contain
some exciting scientific problems. They have
geographic coverage over much of Australia, as
well as Antarctica, range in scale from half a
continent to the size of an ore body, and include
a number of Australian universities as well as an
overseas group.

The field programs for a number of the projects
have begun, and several have been completed.
The first field project with our reflection
equipment across the Darling Basin was a
considerable success, creating sharp new images
of the structures in the crust northeast of Broken
Hill. Large faults which cut the crust and were
originally thought to dip to the northeast, are
shown dipping southwest. Our broad band
recorders are now deployed in two long term
projects to study the structure of the crust and
upper mantle under southeast Australia. Our
minivibrator was used by a number of university
groups and the CRC LEME for studies at the

mine scale, and across palaeodrainage systems in
eastern Australia. The minivibrator has a
growing list of customers and may become one
of our most popular tools in the short to medium
term. Planning continues for several new
transects in the new financial year. Together
with projects started early in the life of ANSIR
which are now starting to deliver results, these
new projects auger well for a diverse and
exciting scientific program over the next year.

Our Web Page was set up at ANU and is proving
extremely useful not only as a means of
communication with the rest of the world but
also for distribution of basic information to
prospective researchers. Details of our research
capabilities, as well as project application forms
can all be downloaded.

When ANSIR was first planned, the reflection
equipment to be housed at AGSO was to have
been managed using in-house resources. During
the year, and with the agreement of the Board,
AGSO outsourced this function to a Facilities
Manager. Savings that accrued in 1998/99 were
used for equipment purchases to help offset the
lower Australian dollar.

 The Board is concerned that, in general,
university researchers are unable to play a major
role in ANSIR projects. Researchers using
ANSIR equipment have to provide their project
operating costs, which can be considerable for
large experiments. Lack of research funds
appears to be a major impediment for
universities. The Board has resolved therefore to
try to establish a national, multidisciplinary
program in the Earth sciences, built around
seismic imaging tools, and similar to successful
programs in Canada, the United States and
Europe. It is a daunting but exciting initiative.
 
 
 
 
 
 
 
 Prof John Lovering
 Chairman, Management Advisory Board
September, 1999

REPORT OF
THE ANSIR MANAGEMENT ADVISORY BOARD
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The Australian National Seismic Imaging
Resource (ANSIR) is Australia’s Major National
Research Facility in the Earth sciences. It is a
joint venture of the Australian Geological
Survey Organisation (AGSO) and the Research
School of Earth Sciences at the Australian
National University (ANU). It was established in
June, 1997 under the Australian Government’s
Major National Research Facilities (MNRF)
Program.

In funding MNRFs in a coordinated and
comprehensive manner, the government was
seeking to strategically develop the national
science and technology infrastructure. The
purpose was to keep Australia at the leading
edge of key technological developments and so
enhance its scientific and industrial
competitiveness. The establishment of MNRFs
recognises that major scientific and
technological advances are increasingly

dependent on researchers having access to very
expensive equipment and facilities beyond the

resources of most institutions to finance.

ANSIR seeks to strengthen research and
education in the Earth sciences in Australia, and
to provide a national focus and leadership for the
Earth sciences. Experience with national
programs overseas has shown that seismic
imaging can play a leadership, coordinating and
linking role that encourages and facilitates
collaboration between individual scientists,
between institutions, and across sectors.

Seismic Imaging Techniques

In ANSIR, AGSO and ANU have established a
pool of equipment capable of imaging the
continent at all scales. ANSIR can use a range of
imaging techniques by exploiting a number of
different seismic energy phases.

ANSIR

Refracted energy
is bent back towards the surface

Energy reflected off layers 
in the Earth returns to the 

surface at varying angles of 
 incidence

Surface waves are trapped in the near 
surface layers

Wide angle
reflection

Near vertical 
incidence reflection

Earth’s
surface
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Table 1: A summary of the most common seismic imaging techniques

Reflection Imaging Refraction Imaging Receiver Function  Surface Wave Imaging
Analysis

Good for Imaging detailed Estimating rock types Crustal scale models, Studying regional scale
structure in 2D and 3D at depth and depth typically 1D at each site structures; works best in 3D

converting reflection occupied; 2D and 3D
images; works in built up by multiple sites
2D and 3D

Not so good for Estimating rock types; High resolution High resolution structure High resolution structure
covering large areas 2D and 3D structure
cheaply

Scales All scales from surface All scales but typically Typically to 100’s Regional and Continental
to ~60 km depth to ~80 km depth but of kilometres deep scale, to 400 – 600 km depth

can extend to beyond
1,000 km

Equipment Type Seismic reflection Seismic reflection arrays Portable broad band Portable broad band
arrays (small scale studies) seismic recorders seismic recorders

Portable short period and permanent broad
seismic recorders band observatories
(regional scale)

Source Types Explosives, Explosives, Earthquakes Earthquakes Earthquakes
Ground Vibrators for regional studies,

Ground vibrators for
shallow  structures

ANSIR Equipment  AGSO AGSO; ANU ANU ANU
Housed at

Seismic Imaging requires the measurement and understanding of the travel times of seismic waves through the Earth, and of the forms of the waves.
Studies of the Effects of Earthquakes also require an understanding of seismic waves. ANSIR’s equipment can therefore be used to study the effects of
Earthquakes.
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 NEW PROJECTS INITIATED IN 1998/99

 ANSIR’s equipment was deployed in a number
of experiments across Australia in 1998/99
(Figure 2). They ranged in scale from studies of
the southeast corner of the continent to imaging
of old river channels. A complete list of projects
is given in Table 2. A number of projects are
described below to illustrate the range of
scientific objectives, the geographic distribution
of projects, and the types of benefits that flow
from ANSIR’s endeavours. For convenience,
they are divided into three categories:
• tomographic studies;
• a regional transect of the Darling Basin,
•  high resolution imaging.

 Tomographic Studies

 Three tomography studies were undertaken, one
in the Kimberley region of Western Australia
and two in southeast Australia. The Kimberley
project had started in the previous year. It was
piggy-backed onto another study being
undertaken by the ANU, and was primarily
designed to test ANSIR’s new broad band
portable seismic recorders in dry and dusty
Australian conditions. Two carefully coordinated
studies in southeast Australia by Monash
University and the ANU are designed to study
the relationship of the ancient Precambrian
shield, which occupies most of western and

central Australia, to the younger Palaeozoic fold
belts in eastern Australia.

 Tomography studies of this kind use seismic
energy from distant earthquakes to build three
dimensional images of the continent to depths of
400 to 600 km. Australia is particularly well
placed geographically for this kind of study
because of the frequency and distribution of
earthquakes around the Pacific Rim and along
the Indonesian Archipelago (Figure 3).

 

 

 

 Figure 3: Earthquakes (black dots) of the western
Pacific, Indonesian Archipelago and Indian Ocean.

 

 Seismic energy from a wide range of azimuths is
required for a robust tomogram. This requires
the deployment of portable seismic recorders for
periods often greater than six months. A lot of
care and attention is required when setting out
the instruments to ensure that they operate
effectively. They are buried to ensure a stable
environment, and to protect then from wild
animals (Figures 4 – 6).

Figure 2: Distribution of ANSIR field experiments in
1998/99.

 RESEARCH

Kimberley Field
Trials

Darling
Basin

Mine Site
Seismicity

Lithosphere - W Lachlan Fold Belt

QUOLL 99 - SE Australia

West Wyalong
High Resolution
Reflection

North Parkes

Field Program 1998/99
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 TABLE 2: Field Projects Undertaken in 1998/99
 
 

 PROJECT TITLE  PRINCIPAL INVESTIGATOR  OBJECTIVE

 BROAD BAND INSTRUMENTS

 Kimberley Broad Band Trials, WA  Prof B L N Kennett, ANU  Trial of the Orion recorders and Guralp broad
band seismometers in hot dusty Australian
conditions. (Project continued from previous
year)

 99-02T: Crustal and lithospheric
structure of the western Lachlan Fold
Belt in Victoria using the receiver
function method

 Assoc. Prof Greg Houseman,
Monash University

 Obtain direct measurements of Moho depth and
intracrustal structure to enhance tomographic
inversions of travel time residuals obtained from
a previous project using short period
instruments. (Project continuing into
1999/2000).

 98-04T: QUOLL99:  Investigation of
crustal and upper mantle structure
beneath SE Australia

 Prof B L N Kennett, ANU  Investigate the velocity transition in the upper
mantle beneath SE Australia at depths from 80
– 200 km. (Project continuing into 1999/2000).

 SHORT PERIOD INSTRUMENTS

 99-04T: The measurement of seismicity
around an active mining area

 Gregory Poole, BHP Coal;
Dr Peter Hatherley, CSIRO

 Assess any seismic activity that may be present
in an active underground mining area and
compare the event positions with known
geological structures. (Project continuing into
1999/2000).

 HIGH RESOLUTION REFLECTION IMAGING

 98-01R: High resolution seismic
imaging of prospective mineralisation
zone near Parkes, NSW

 Dr Karsten Gohl,
Macquarie University

 Test the efficacy of high resolution seismic
techniques for imaging circular volcanic zone
and volcanic porphyry intrusions that have
significant potential for copper gold
mineralisation, near Parkes, NSW

 98-09RT: Cootamundra palaeo-
drainage project

 Dr Ken Lawrie, AGSO  This pilot project aims to use a combination of
aeromagnetic, gravity, airborne EM and seismic
data to delineate the structure of the regoliths in
the Cootamundra district as a means of
understanding the palaeo-drainage system and
its evolution. The study is relevant to emergent
dry land salinity problems and Au deposits
associated with the old drainage channels

 REGIONAL SCALE REFLECTION PROFILING

 98-10R: Darling Basin Regional Study:
basin architecture and development

 Mr Barry Willcox, AGSO  Define controls on the architecture of the
Darling Basin in the region of the Euriowie Block
NNE of Broken Hill, NE across the Bancannia
Trough, Wonominta Block and into a possible
extension of the Darling Basin as indicated by a
regional gravity low
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 Figure 4: ANU researchers undertaking field work in
the remote Kimberley region of Western Australia
(Photo: Prof Brian Kennett)

 

 

 Figure 5: Mr Stefan Sirotjuk (ANU) preparing an
ANSIR Guralp seismometer in the Kimberley region of
Western Australia (Photo: Prof Brian Kennett)

 

 

 Figure 6: Mr Robert Phillips (ANU) setting up an
ANSIR Orion broad band recorder in the Kimberleys
(Photo: Prof Brian Kennett)

 

 The analysis of the data retrieved from
tomography experiments is computationally
extensive. The tomograms derived from this
year’s experiments will not be available for at
least another year. They will complement and
enhance continent-wide tomograms developed

several years ago during a major project by the
ANU (the SKIPPY Project), which was done at a
far broader scale. Tomographic studies such as
these are shedding new light on our
understanding of the composition and structure
of the crust and uppermost mantle roots of the
continent.

 

 A Regional Transect of the Darling Basin

 The Darling Basin lies in northwest New South
Wales. It consists of a number of sub-basins
containing sedimentary rocks, and intervening
basement highs. In early 1999, ANSIR collected
seismic data to build a two dimensional image
along a profile across the Bancannia Trough, one
of the sub-basins of the Darling Basin. The
profile was approximately 180 km long and
50 km deep, and oriented northeast to southwest
to cross the regional geological trend. The
seismic work was part of a transect* undertaken
by the New South Wales Department of Mineral
Resources and AGSO. The transect was
designed to study the geological evolution of the
region, as an input to an assessment of its
hydrocarbon resources, particularly natural gas.

 Images of geological structures along the
transect are shown in Figures 7 and 8. The
results have implications beyond the initial
objective of studying the Darling Basin. Major
faults in the crust northeast of the trough are
imaged dipping to the southwest. Originally,
they were thought to dip to the northeast. The
new seismic images therefore require a major
revision of our understanding of the geological
evolution of the region and its contained mineral
and energy resources.

 *A transect comprises a multidisciplinary
geoscientific study along a corridor. Regional
transects can be hundreds of kilometres long.
Seismic imaging usually provides the backbone
of a transect. The images are used to map
geological features identified in the surface
rocks to depth in the crust. Other geophysical
techniques, such as qualitative and quantitative
interpretation of variations in the Earth’s
magnetic and gravity fields are often also
employed. The resultant maps, images, two and
three dimensional geological models are
therefore well constrained and provide a clear
understanding of the geological evolution of the
region along the transect.
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Figure 7: Two dimensional seismic reflection image showing a cross section of the Bancannia Trough, part of
the Darling Basin in northwest New South Wales. The line of section is oriented northeast (right) to southwest
(left). Tic marks on the horizontal scale are 3 km apart, and the vertical exaggeration is approximately 4 times.
Light and dark tones in the image show variations in the amplitude of the energy reflected from layers of
sedimentary rocks in the trough. The trough is up to 8 km thick, and the northeast margin (to the right) has been
upturned and faulted. (Courtesy Dr James Leven, AGSO)

Figure 8: Image of the Oleopoloko Fault northeast of Broken Hill. Scale on the left is in seconds taken for the
seismic energy to travel from the surface, reflect off the fault and return to the surface. Each second represents
approximately 3 km of depth, so this section extends from approximately 5 to 16 km into the Earth. Prior to this
image becoming available, many of the major faults in this region were thought to dip to the northeast, but in this
image the Oleopoloko Fault dips to the southwest, as do other major faults imaged by the experiment farther to
the southwest. (Courtesy Dr James Leven, AGSO)
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 ANSIR used its new seismic reflection recording
equipment and large seismic vibrators (Figure 9)
to collect the data along the transect across the
Darling Basin. This was the first experiment to
use the vibrators and they performed extremely
well. The resulting data show great clarity in the
upper 20 – 30 km of the crust.

 

 Figure 9: ANSIR’s large seismic vibrators at work in
the Darling Basin. Each vibrator has a hydraulic ram
between the front and rear axles that is lowered onto
the ground. The truck is then raised off the ground
with all of its weight on the ram. When they receive a
radio signal from the seismic recording equipment, all
of the hydraulic rams are activated simultaneously
and shake the ground. The weight of the trucks, each
about 60,000 lb, is used to force the shaking energy
into the ground as seismic energy. (Photo: Mr Kevin
Wake-Dyster, AGSO)

 

 High Resolution Imaging

 Most seismic imaging techniques can be used at
a range of scales. Seismic reflection imaging of
the kind shown in Figures 7 and 8 can also be
applied to smaller features. Several experiments
during 1998/99 attempted to do this.

 In scaling experiments to smaller features, higher
frequencies are usually required. ANSIR took
delivery of a high frequency vibrator during
1998/99 (Figure 10). This vibrator will operate
to frequencies as high as 500Hz, and can
therefore be used to image the top several
hundred metres of the Earth.

 Experiments undertaken during the year were
designed primarily as tests of the techniques
needed to image shallow structures and included
experiments to image the top of a granite body,
and to build 2D and 3D images of the weathered
rocks at the surface and of ancient river
channels. Results to date have been very
encouraging. For example, in Figure 11, the
layers within the weathered near-surface rocks

(the regolith) near West Wyalong in New South
Wales can be interpreted in the data, as can the
distribution of transported material weathered
off basement rocks to the right of the section.

 High resolution seismic imaging could therefore
become a valuable tool for studying the regolith,
thereby impacting on issues as diverse as mineral
deposits, groundwater salinity and landscape
evolution.

 

 
 
 Figure 10: Ms Tara Deen (Macquarie University)
recording seismic reflection energy for her honours
thesis on high resolution 3 dimensional tomographic
imaging of buried river channels in central New South
Wales. She used energy generated by ANSIRs’ high
frequency ground vibrator, mounted at the rear of the
truck (Photo: Mr Kevin Wake-Dyster, AGSO)
 
 

 
 
 Figure 11: Bottom Part: High resolution two
dimensional seismic reflection image of transported
cover material above bedrock. Top part:
Interpretation. (Source: Mr Christopher Leslie, ANU
(Geology) and CRC LEME)
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RESULTS FROM EARLIER PROJECTS
 

 A number of projects for which field work was
undertaken in 1997/98 are now releasing results
following extensive data processing and
interpretation. Four are featured below. Their
geographic distribution is shown in Figure 12.
The results of other, early projects, can be found
in the references cited at the end of this report.

 

Rabaul Caldera

Hamersley
Basin

Kalgoorlie

Broken Hill
Refraction

 Figure 12: Geographic distribution of earlier field
projects for which results are featured below.

 Rabaul Caldera:

 Rabaul is a town on the Papua New Guinea
island of New Britain that had been built on the
edge of a caldera. It was destroyed by a series of
volcanic eruptions in 1994 (Figure 13). The
eruptions were preceded by a series of
earthquakes signalling the filling of the magma
chambers by rising magmas. AusAID has funded
the replacement of the region’s seismic
monitoring network that was destroyed by the
volcanic eruptions, as well as a project to
measure the distribution of seismic velocities in
the region around the volcano. The results will
become part of the early warning system for
future volcanic eruptions. They will allow the
Rabaul Volcanological Observatory to estimate
more precisely the locations of any future
earthquakes and help monitor magma ascent
prior to eruption.

 During the imaging project, seismic energy from
explosions was recorded at a number of portable
seismic recorders set up around the Rabaul
region. ANSIR short period recorders were
amongst those deployed. Other instruments came
from the ANU, Hokkaido University (Japan) and
the University of Wisconsin (USA). The ANSIR
recorders were in constant use in Rabaul for
6 months and performed creditably.

 

Figure 13: Prof Hideki Shimamura from Hokkaido
University surveys the destruction of Rabaul after the
eruption. (Photograph, Dr Doug Finlayson, AGSO)

 

 Figure 14: Planned deployment of seismic recording
stations used to map the distribution of seismic
velocities in the Rabaul area (circles are onshore
stations; small circles are temporary stations
(including ANSIR recorders); triangles at sea are
ocean bottom seismographs temporarily deployed for
the experiment) (Source: Research School of Earth
Sciences, ANU Annual Report for 1998).

 

 

 Figure 15: Patrick Henry (Left) and Ima Itikarai from
the Rabaul Volcanological Observatory and Ollie
Gudmundsson and Lucinda Sawyer (ANU) setting up
an ANSIR portable short period seismic recorder near
Rabaul. (Photograph: Dr Doug Finlayson, AGSO)
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 Figure 16: A series of seismic record section slices
through the Rabaul area. The pulses of seismic
energy are seen on most traces at ~1 – 2 s.  The
variation in arrival times is due to structures around
the caldera. The data are now being inverted to build
a 3 dimensional velocity tomogram of the region.
(Source: Research School of Earth Sciences, ANU,
Annual Report for 1998).

 

 Hamersley Basin, Western Australia

 The Hamersley Basin in Western Australia is
host to large iron ore deposits. In 1997, the
Tectonics Special Research Centre (TSRC) at
the University of Western Australia
commissioned a seismic transect of the southern
part of the basin to test models for the formation

 of the iron ore. The TSRC also wanted to study
the tectonic evolution of the basin. It began to
form at the end of the Archaean period. It is a
broad though deformed intra-cratonic basin and
is therefore an important window into the
tectonic processes active during a major early
part of Earth’s history.

 

 

 Figure 17: Seismic lines in the Hamersley Basin, WA.
A two dimensional image from Line SD1 is shown in
Figure 18. (Courtesy Dr Bruce Goleby, AGSO).

Figure 18: Two dimensional seismic image along line SD1 (Figure 17) of the upper crust of the Sylvania
Dome, a part of basement exposed in the southern Hamersley Basin. The image shows a number of faults,
including north directed thrusts (eg., MT & PT) along which the crust was shortened.
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 Kalgoorlie, WA

 Kalgoorlie Consolidated Gold Mines (KCGM)
approached ANSIR seeking seismic imaging
expertise to help refine their understanding of
the geology in the Kalgoorlie region. A series of
regional scale and high resolution seismic
reflection profiles were subsequently recorded.

 A previous interpretation of the surface rocks in
the region suggested that the district scale
structure housing the gold deposits was a broad
anticline, but the seismic data show it is
probably an antiformal stack. This has
significant implications for the nature of the
pathways for the fluids that carried the gold into
the deposits. The antiformal stack formed above
a regional detachment surface at 6-9 km depth.
Late stage strike slip faults originally thought to
be near-vertical are probably more shallowly
dipping,  and a number may sole onto the
detachment rather than penetrate the deep crust.

 Broken Hill, NSW

 The AGCRC collected seismic refraction data in
the Broken Hill area in 1997, with logistic and
explosives support from ANSIR. Whereas
seismic reflection imaging of the type

 undertaken in the Hamersley Basin and
Kalgoorlie Projects shows structures in the crust,
it provides little quantitative information on the
composition of the crust. That information has to
come from the velocities at which seismic waves
travel. These are best measured with seismic
refraction surveys. Crustal scale velocity models
are derived from data collected with portable
instruments which record seismic energy at
distances up to hundreds of kilometres from the
source.

 Results from the refraction survey in Broken Hill
are shown in Figures 20 and 21. The project
piggy-backed on the Broken Hill Exploration
Initiative (BHEI), a major multidisciplinary
study of the region by AGSO and the state
geological surveys of New South Wales and
South Australia. The BHEI aims to re-appraise
the geology of the Broken Hill region as an aid
to mineral exploration. The existing mines at
Broken Hill have almost exhausted their ore
reserves and are likely to close within a decade.
This will leave Broken Hill without one of its
major industries, threatening both the livelihood
of the city and the social, educational and health
infrastructure it provides the region.

Figure 19: Seismic image immediately south of Kalgoorlie. Many of the structures sole into a detachment
surface at 6 – 9 km depth. In this image, only one is interpreted to penetrate below the detachment. (Source:
AGCRC at AGSO)
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 Figure 21: Cross section of the crust and uppermost
mantle along the refraction profile at Broken Hill. The
section has an approximate 10:1 vertical
exaggeration. Tones show layers in the crust, and
numbers indicate the velocities of seismic waves in
the layers. Velocities as low as 7.2 kms-1 at the base
of the crust imply that little or no mafic underplate is
present. This would explain why the region has very
few I-type granitic rocks. The presence or otherwise of
particular rock types can be important in exploration
models. (Source: Drummond & others, 1999 – see
publication list)

 PROJECTS LIKELY TO BE UNDERTAKEN
IN THE NEAR FUTURE

 Table 3 below lists projects for which firm
funding has been identified and the Access
Committee has recommended scheduling. Brief
statements of objectives are included. These
projects represent a continuing wide range of
activities. It includes further research into
techniques for high resolution near surface
imaging, including three dimensional
tomography, and ANSIR’s first experiments
using artificial sources to study the effects of
ground shaking from earthquakes. ANSIR’s first
project in Antarctica is scheduled for the
summer of 1999/2000.

Figure 20: Map of shotpoints (stars) and recording stations (dots) for the AGCRC’s Broken Hill seismic
refraction experiment. Seismic energy from each shotpoint was recorded at every recording station. Also
shown as solid lines are earlier seismic reflection profiles recorded as part of the BHEI, and by the AGCRC
and the NSW Department of Mineral Resources. (Source: Drummond & others, 1999 – see publication list)
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 TABLE 3: Field Projects with firm arrangements for 1999/2000 and beyond
 
 

 PROJECT TITLE  PRINCIPAL INVESTIGATOR  OBJECTIVE

 BROAD BAND INSTRUMENTS

 99-02T: Crustal and lithospheric
structure of the western Lachlan Fold
Belt in Victoria using the receiver
function method

 Assoc. Prof Greg Houseman,
Monash University

 Obtain direct measurements of Moho depth and
intracrustal structure to enhance tomographic
inversions of travel time residuals obtained from
a previous project using short period
instruments. (Project started 1998/99).

 98-03T: The relation of the Archaean
cratons in Western Australia to structure
in the mantle

 Prof B L N Kennett, ANU  Study the relationship between the structure of
the crust and upper mantle in Western Australia
and the age of the geological provinces.

 98-17T: Lithospheric structure of the
TransAntarctic Mountains and Wilkes
Land, Antarctica

 Dr Fred Davey, DSIR, New
Zealand; Prof B L N Kennett,
ANU

 Define the lithospheric structure of
TransAntarctic Mountains and Wilkes Basin,
Antarctica; understand the processes involved
in lithospheric rifting; investigate the paradox of
recent uplift, subsidence and faulting but low
seismicity.

 SHORT PERIOD INSTRUMENTS

 99-04T: The measurement of seismicity
around an active mining area

 Gregory Poole, BHP Coal,
Dr Peter Hatherley, CSIRO

 Assess any seismic activity that may be present
in an active underground mining area and
compare the event positions with known
geological structures. (Project started 1998/99)

 HIGH RESOLUTION REFLECTION IMAGING

 99-07R: High resolution seismic
imaging of prospective mineralisation
zone near Parkes, NSW

 Dr Karsten Gohl, Macquarie
University

 Extend an existing high resolution profile near
Parkes, NSW, for another 1.5 km to map any
possible structural connection between two
porphyry stocks, and undertake a 3D refraction
survey on top of one of the porphyry stocks in
order to build a 3D tomogram of the top of the
stock.

 99-05R: The evaluation of a small
repetitive seismic source for coal
exploration

 Gregory Poole, BHP Coal  Assess the signal strength and frequency
content of the IVI minivibrator in both P and S
wave mode, and compare the data with a
dynamite source; measure the far field
signature of the minivibrator using down hole
geophones.

 98-12R: AGSO Cities Project – shear
wave velocities for earthquake hazard
assessment

 Mr Trevor Jones, AGSO  Develop improved methods for earthquake
hazard assessment in urban areas by
assessing techniques for determining shallow
sediment structure, measuring Vs at the surface
and down drill holes, and calculating
amplification of shaking by sediments.
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ANSIR was formally launched on 10 December,
1998 by Mr Warren Entsch, Parliamentary
Secretary for Industry, Science and Resources.
The launch occurred before an audience of
invited guests, ANSIR personnel and ANU and
AGSO staff. It was featured on several television
networks, and articles subsequently appeared in
a number of mining and energy industry
newsletters and magazines.
 

 
 
 Figure 22: Mr Warren Entsch (centre) with Dr Neil
Williams, Executive Director of AGSO (left) and Prof
David Green, Director of the Research School of Earth
Sciences, ANU following the launch of ANSIR
 
 

 
 
 Figure 23: ANSIR’s full complement of equipment
assembled on the lawns outside the AGSO building
for the official launch. Boxes in the row on the left
contain broad band portable recorders. The second
row contains short period recorders. Cables and
geophones for the seismic reflection recording
instruments are then arrayed, and the ground
vibrators form a backdrop.
 

 Articles describing ANSIR were published in
Preview, the newsletter of the Australian Society
of Exploration Geophysicists, The Australian
Geologist (Geological Society of Australia) and
AusGeo News, AGSO’s newsletter, as a means
of reaching the research community to inform
them about ANSIR and to call for project
submissions.

 Direct promotion was undertaken by attending
national and international conferences. Both the
Director and Deputy Director promoted ANSIR
heavily at the 14th Australian Geological
Convention in Townsville in July, where they set
up a formal display, presented papers on ANSIR,
and promoted ANSIR directly to leading
Australian researchers. The Director also
convened a meeting of senior Australian
researchers interested in establishing a national
multidisciplinary geoscience research program
based mainly in the university sector, and
including multi-sector collaboration. The
promotion of such a program has subsequently
been adopted by the ANSIR Board, and will be
an important activity over the next few years.

 The Director attended the 8th International
Symposium on Deep Seismic Profiling of the
Continents in Barcelona in September, where
Australian researchers presented 14 oral and
poster papers. Several of these papers promoted
ANSIR directly; others highlighted Australian
expertise in seismic imaging. At the Barcelona
conference, the Committee for Coordinating
Interdisciplinary  Lithospheric Studies (COILS)
was established as a Coordinating Committee of
the International Lithosphere Program. The
objective of COILS is to provide a mechanism
for building links between researchers around
the world interested in collaborating in imaging
projects. The Director is one of three co-
chairmen of the committee.

 The ANSIR World Wide Web Page went online
in 1998 (Figure 24). It is proving an important
communication tool for researchers interested in
ANSIR.

FACILITY PROMOTION
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 The full potential for ANSIR to create and
exploit opportunities for collaboration, education
and training is only just being realised, as we
begin to identify opportunities to build linkages
within the research community. To realise this
potential, ANSIR will have to help build the
level of seismic imaging expertise within the
broader scientific community.

 ANSIR has already been a successful catalyst for
creating links between researchers proposing
projects and others who have similar interests.
Many proposals for ANSIR equipment have
been made by individual researchers, but most
projects eventually involve the collaboration of
several groups. The collaboration happens at all
levels of formality. For example, ANU will
formally join the Institute of Geological and
Nuclear Sciences in New Zealand for a
tomography study of part of Antarctica in the
summer of 1999/2000. Projects proposed by
AGSO and the AGCRC for the central Lachlan

 

 Fold Belt in New South Wales will be combined
into one.

 On a less formal basis, Macquarie University has
assisted the CRC LEME in its studies of the
regolith near West Wyalong, because of a
mutual interest in developing techniques for high
resolution near surface imaging. Particularly
pleasing are the links being forged between
postgraduate students from ANU and Macquarie
University working on these projects. Students
participating in ANSIR-supported research are
listed on Page 28.

 During 1998/99, the ANSIR Deputy Director,
Prof Brian Kennett, published a short text book
for a short course on seismic tomography.
Entitled “Seismic wave propagation and seismic
tomography”, the book and its associated short
course have now been offered formally to other
Australian Universities. Informal discussions
have been held with three universities about

Figure 24: ANSIR’s WWW site is an important communication tool. A series of buttons allows potential
researchers to find out about ANSIR, how they can access ANSIR equipment, what equipment we have
available and the current project schedule. They can also download application forms.

Basis forAccess

Describes 
Equipment

Current
Timetable

Application

Forms

Describes 
ANSIR

http://rses.anu.edu.au/seismology/ANSIR/ansir.html

COLLABORATION, EDUCATION AND TRAINING
OPPORTUNITIES
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  packaging some of the data sets collected by
ANSIR as teaching sets for students studying
geophysics.

These examples all point to ANSIR evolving
into a coordinator and linker between individuals
and groups with similar interests.

 Industry involvement in ANSIR activities
continued throughout 1998/99 at several levels.
Some ANSIR projects were designed by the
sponsoring clients or evolved to provide pre-
competitive strategic support for Australian
companies. For example, the regional transect of
the Darling Basin was designed by AGSO and
the NSW Department of Mineral Resources
following consultation with industry to
determine what data sets industry considered
necessary to define the hydrocarbon potential of
the region.

 The high resolution imaging in the Gilmore
region (See Table 2 and Figure 11) was
supported in part by CRC LEME, which has
industry members on its Board of Management.
They help set the broad strategic direction of the
CRC. It also has industry members on its
scientific advisory panel which helps to define
the forward work program. The Australian
Geodynamics Cooperative Research Centre
(AGCRC) for whom projects were undertaken
last year and the first results reported this year,
likewise has high level industry representation
on its Board and scientific advisory panel.

 Companies also continued to provide direct
support for ANSIR projects through 1998/99,
although this year it was in the form of in-kind
support and not direct funding. This compares
with industry funding of over $400,000 in
1997/98. The drop in support probably reflects
the geographic distribution of 1998/99 projects
in areas that have less company activity.
However, the in-kind support provided to a
number of projects must be acknowledged as
extremely valuable in making the projects viable.
(See Table 4). Industry geologists and
geophysicists continue to have direct
involvement in a number of the preliminary
projects undertaken in 1997/98. They are listed
below on Page 27. As the data from these
projects are processed and interpreted, joint
publications are appearing. (see below under
“Publications”).

 Several research proposals have now been
received from industry. One has begun (Table 2),
another is scheduled (Table 3) and at the time of
writing another is still being developed. In two
of these three projects, the industry partner has
sought collaboration with a research group.

 TABLE 4: Companies involved in ANSIR Projects in 1998/99.
 

 Project  Company  In Kind
Support

 Grant  Nature of
Interaction

 98-01R: High resolution
seismic imaging of a
prospective mineralisation
zone near Parkes, NSW

 North Ltd  Yes  No  Support only

 99-04T: The measurement
of seismicity around an
active mining area

 BHP Coal  Yes

 

 No*

 

 Collaboration
between BHP
Coal and
CSIRO

 
 * This project involves collaboration between BHP Coal and CSIRO. Neither AGSO nor ANU is involved,
so no grant is recorded.

CONTRIBUTION TO AUSTRALIAN INDUSTRY
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 ANSIR is an unincorporated joint venture of
AGSO and the ANU. The Executive Director
of AGSO and the Director of the Research
School of Earth Sciences at ANU are advised
on the broad management directions of
ANSIR by a Management Advisory Board.
Membership of the Board for 1998/99 is
listed in Table 5, and was mostly unchanged
since 1997/98. Prof Green was able to take
his position on the Board, having been
represented by Prof Kennett while on
appointment elsewhere within the university.
Prof Kennett remains an observer at Board
meetings. Mr Cameron Astill, representing
the Petroleum Industry, resigned after being
transferred overseas by his company. The
Board met on three occasions during
1998/99: on 27 August, 1999 (extraordinary
meeting to discuss AGSO Facilities
Management outsourcing), 10 December,
1999, and 20 May, 1999.

 Day to day operations are managed by the
ANSIR Director, Dr Barry Drummond and
Deputy Director, Prof Brian Kennett. Until
August 1998, they were assisted by an
Operations Manager, Mr Kevin Wake-Dyster,
based at AGSO (Table 6). However, in August
AGSO, with the agreement of the Board, decided
to outsource the field operations for seismic
reflection imaging projects, and appointed
Terracorp Pty Ltd as Facilities Manager. At that
time, the position of Operations Manager was
changed to Business Manager, and Mr Peter
Maher appointed, recognising the need to

 manage field operations had changed to one of
managing a contractual relationship. The
position of Assistant Operations manager was
retained at ANU. During the year, Mr Robert
Phillips resigned and was replaced by Mr Stefan
Sirotjuk.

 Tenders for the supply of most of ANSIR’s new
equipment had been called by both AGSO and
ANU in 1997/98. It was delivered in 1998/99.
The outsourcing of the Facilities Management
for reflection imaging meant that some of the
equipment previously handed over to ANSIR by
AGSO was no longer needed, and several
support staff were surplus. The outsourcing
process therefore freed up funds which were
then reallocated to equipment purchases. The
number of input channels for the reflection
equipment was increased from 360 to 384 and
extra cabling and geophones purchased to ensure
that the facilities manager could operate
efficiently during field experiments.

 The facility was further enhanced in 1998/99 by
AGSO agreeing that the ANSIR Director could
announce at the 14th Australian Geological
Convention that ANSIR would be able to
distribute AGSO’s legacy crustal refraction and
onshore deep seismic reflection imaging data
(Figure 26) to bona fide researchers, subject to
appropriate copyright protection. These data
represent the results of several decades of
research, and have an estimated replacement
value in 1998/99 terms greater than $25 million.
Several data sets are now being reinterpreted and
reworked by the Tectonics Special Research
Centre at the University of Western Australia,
the AGCRC, and the University of Queensland.

 

STAFFING AND ADMINISTRATION
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Figure 26: AGSO’s legacy deep seismic reflection (left map) and refraction data (right) are available through ANSIR
to bona fide researchers subject to appropriate copyright protection.

 TABLE 5: ANSIR Management Advisory Board Members, 1998/99:
 

 Prof. John Lovering  Board Chairman  

 Dr Chris Pigram  Chief, Petroleum & Marine Division, AGSO  Representing the Executive Director of
AGSO

 Prof David Green

 Prof Brian Kennett

 Director, Research School of Earth Sciences,
ANU

 Research School of Earth Sciences, and ANSIR
Deputy Director

 Representing ANU

 As proxy to Prof. Green, represented
ANU at one Board Meeting during
1998/99; otherwise an observer

 Dr Barry Drummond  ANSIR Director, AGSO  

 Emeritus Prof Roye Rutland  Kingston, ACT  Representing the Commonwealth

 Prof Evan Leitch  University of Technology Sydney  Representing the ARC Earth Science
Panel and University Research

 Dr Graham Price  Australian Geodynamics Cooperative Research
Centre

 Representing the CRC Program

 Mr Cameron Astill  Veritas DGC, Brisbane  Representing the petroleum industry
through the Australian Petroleum
Production and Exploration Association
and the International Association of
Geophysical Contractors; Mr Astill
resigned from the Board in late 1998/99

 Mr Tom Eadie  Pasminco Exploration, Melbourne  Representing the Mining Industry
through the Minerals Council of
Australia

 Mr John Cramsie  Director, NSW Geological Survey  Representing State and Territory
Geological Surveys
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 TABLE 6: Appointments to Key ANSIR Positions, 1998/99 (Specified Personnel)
 

 Dr Barry J Drummond  AGSO  ANSIR Director

 Prof. Brian LN Kennett  ANU  ANSIR Deputy Director

 Mr Kevin Wake-Dyster

 Mr Peter Maher

 AGSO

 AGSO

 Operations Manager until August 1998

 Business Manager from August, 1998

 Mr Robert Phillips

 Mr Stefan Sirotjuk

 ANU

 ANU

 Assistant Operations Manager until October, 1998

 Assistant Operations manager from October, 1998

 
 

 TABLE 7: ANSIR Access Committee, 1998/99
 

 Prof Brian Kennett  ANSIR Deputy Director  Access Committee Chairman

 Dr Barry Drummond  ANSIR Director  

 Prof Evan Leitch  University of Technology Sydney  

 Prof Steward Greenhalgh  The University of Adelaide  

 Dr Michael Etheridge  SRK International  
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 Performance Indicators and Performance
Measures are set out in the agreements AGSO
and ANU signed with the Commonwealth to
establish ANSIR. It was envisaged that not all
Performance Indicators would be achieved every
year, but that all would be achieved over the life
of the Facility. Table 8 below summarises the

performance indicators, and the comments are
designed to indicate how ANSIR addressed the
Performance Measures in 1997/98. Ticks show
those Performance Indicators for which
significant progress was achieved during the
year.

 
 

 TABLE 8: Performance Indicators and Performance Measures
 
 PERFORMANCE INDICATOR  Achieved

 98/99
 COMMENT

 Progress achieved
 

 ✔  All items of equipment in place and the Facility launched on 10
December.

 Formal call for project proposals resulted in 18 new projects,
many of which were started and some completed.

 A review and restructure of the internal management systems
led to the outsourcing of seismic reflection Facilities
Management at AGSO. Savings were used to purchase some of
the channels for the reflection seismic recording system
dropped previously because of the low Australian dollar.

 ANSIR’s broad band portable recorders, and the ground
vibrators and reflection seismic recording system performed well
during their first field work.

 ANSIR’s World Wide Web page set up and used to distribute
information to prospective researchers.

 Advances to
 knowledge,
 education and training, and
 social and economic
 development
 

 ✔
 

 ANSIR projects made significant contributions to understanding
and revising the geology of a number of parts of Australia; for
example:
• images of thrust faults in the Sylvania Dome (Hamersley

Basin),
• revising the dips on major faults northeast of Broken Hill
• better definition of the district scale structures near

Kalgoorlie
• producing evidence that underplating of mafic magmas was

unlikely in the Broken Hill Block.

Trials using the ANSIR high frequency vibrator for shallow high
resolution imaging confirmed the efficacy of the tool for regolith
and groundwater studies.

A number of postgraduate students used ANSIR data for their
research projects.

The Deputy Director published a text on seismic tomography,
and offered a short course to Australian universities.

PERFORMANCE INDICATORS
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Facility promotion ✔ The launch of ANSIR was shown on two television networks and
reported in newspapers and mining and energy industry
magazines. Facility was promoted at the 14th Australian
Geological Convention in July and the 8th International
Conference on Deep Seismic Profiling in Barcelona in
September.

The ANSIR Director is a co-chairman of a new Coordinating
Committee of the International Lithosphere Program providing
an avenue for communication to the international research
community.

The ANSIR Web page proved valuable for distributing ANSIR
information.

Contribution to enhancing
Australia’s prestige

✔ Australian scientists, including the Director, presented a
comprehensive suite of papers at the International Conference
on Deep Seismic Profiling in Barcelona in September. Several
were specifically about ANSIR and Australia’s research
capacity.

The Deputy Director gave a series of short courses on seismic
tomography in Japan.

Contribution to research
linkages

✔ ANSIR was able to facilitate links between Australian
researchers seeking to work on similar topics.

Contribution to Australian
industry

✔ Staff from exploration companies actively collaborated in several
projects; their companies provided in-kind support for field
experiments. Papers authored by industry staff are now
appearing at conferences and are being prepared for the
scientific press.

A number of small service companies provided consultancy and
contract services to seismic reflection field operations.

Enhancing the Facility ✔ ANSIR is now a contact point for AGSO’s legacy crustal scale
seismic reflection and refraction data, with an estimated
replacement value, in today’s terms, greater than $25 million.

Promoting the objectives of
the MNRF Program

✔ The launch of ANSIR provided an opportunity for promoting the
MNRF Program, with invited guests from industry and a range of
Australian Government agencies with science interests.
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TABLE 9: Grants and Awards

Project and Title Researcher Granting Body Duration
of Grant

Value of
Grant1,2

99-02T: Lithospheric and crustal
structure of the western Lachlan
Fold Belt and Adelaide Fold Belts:
Constraints from travel-time
tomography

Assoc Prof Greg
Houseman, Monash
University

ARC Small Grant 1 Year $11,000

98-01R: High resolution seismic
imaging of prospective
mineralisation zone near Parkes,
NSW

Dr Karsten Gohl,
Macquarie University

ARC Small Grant

ASEG Research
Foundation

1 Year

1 Year

$9,000

$4,800

98-09RT: Cootamundra palaeo-
drainage project

Dr Eva Papp, ANU and
CRC LEME

ASEG Research
Foundation

1 Year $5,000

1. Most of the cost of data acquisition for ANSIR Projects came from AGSO appropriated funds,
ANU Block Grant funds, and from discretionary funds through the AGCRC, and not from Grants
or Awards

2. The grant was for research associated with this project and may have been used in whole or in
part on activities other than data acquisition

TABLE 10: Other Project Funds

This table reflects project funds paid into and expended from the ANSIR accounts held by
AGSO as Facility Agent.

Project and Title Researcher Funding Source Duration Value

 98-10R: Darling Basin Regional
Study

Barry Willcox, AGSO AGSO

NSW DMR

1 Year $ 290 000

$ 240 000

GRANTS AND AWARDS
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The following personnel were associated with ANSIR during 1998/99. Those listed under “Project
Researchers” and “Postgraduate Students” participated in research projects, and were not involved in
the day to day management and operations of ANSIR.

ANSIR Specified Personnel

Dr Barry J Drummond ANSIR Director AGSO
Prof Brian LN Kennett ANSIR Deputy Director ANU
Mr Kevin Wake-Dyster Operations Manager AGSO until August 1998
Mr Peter Maher Business Manager AGSO from August 1998
Mr Robert Phillips Assistant Operations Manager ANU until October 1998
Mr Stefan Sirotjuk Assistant Operations Manager ANU from October 1998

Project Researchers (Researchers from AGSO, ANU or third parties who participated in projects
using data collected in whole or in part with ANSIR equipment)

Dr Roger Bateman Kalgoorlie Consolidated Gold Mines Pty Ltd
Dr Peter Cawood Curtin University of Technology
Dr E. Debayle RSES, ANU
Dr Mike Dentith Tectonics Special Research Centre, University of Western Australia
Dr Barry Drummond AGSO
Dr Douglas Finlayson AGSO and AGCRC
Dr Richard Glen NSW Department of Mineral Resources, Geological Survey
Dr Bruce Goleby AGSO
Dr Karsten Gohl Macquarie University
Dr E. Graeber Monash University
Dr O. Gudmundsson RSES, ANU
Mr Patrick Henry Rabaul Volcanological Observatory
Assoc Prof Greg Houseman Monash University
Dr Peter Hatherley CSIRO Exploration and Mining
Dr Imi Itikarai Rabaul Volcanological Observatory
Dr Leonie Jones AGSO and AGCRC
Dr Wally Johnson AGSO
Prof Brian LN Kennett ANU
Mr Doug Kepert BHP Iron Ore (Exploration)
Mr Mal Kneeshaw BHP Iron Ore (Exploration)
Dr Ken Lawrie AGSO
Dr James Leven AGSO and AGCRC
Mr David Mason Robe River Mining Company Pty Ltd
Mr Phil McInerney North Limited
Dr Y Nishimura Hokkaido University, Japan
Dr Eva Papp ANU (Geology) and CRC LEME
Mr Greg Poole BHP Coal
Prof Chris Powell Tectonics Special Research Centre, University of Western Australia
Prof Lee Powell University of Wisconsin, USA
Prof Hideki Shimamura Hokkaido University, Japan
Mr Stuart Smith North Limited
Prof Cliff Thurber University of Wisconsin, USA
Mr Barry Willcox AGSO

PERSONNEL ASSOCIATED WITH ANSIR DURING
1998/99
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Mr Tony Yeates AGSO

Postgraduate Students

Mr John Bus Macquaire University
Ms Tara Deen Macquarie University
Mr Ron Hackney Tectonics Special Research Centre, University of Western Australia
Mr David Hollinsgworth Curtin University of Technology
Mr Christopher Leslie ANU and CRC LEME

Scientific Support Staff

Mr Timothy Barton Geophysicist AGSO
Mr David Johnstone Geophysicist AGSO
Mr Andrew Owen Geophysicist AGSO

Technical Support Staff

Mr Armando Arcidiaco Technical Officer ANU 20%
Mr Edward Cherry Drill Supervisor AGSO until August 1998
Mr Alex Takken Explosives Handler AGSO 100%
Mr Alan Crawford Mechanic AGSO until August 1998
Mr Desmond Eaton Driller AGSO until August 1998
Mr Andrew Hinds Driller AGSO until August 1998
Mr John Keyte Mechanic AGSO until August 1998
Mr Tony Percival Technical Officer ANU 30%
Mr Alan Porter Driller AGSO until August 1998
Mr James Whatman Technical Officer AGSO until August 1998

Temporary Field Staff as required

Service Companies:

Function/Project Company Nature of Service

Facilities Management Services Terracorp Pty Ltd Operate Seismic Reflection
Equipment housed at AGSO –
from August 1998

Darling Basin NSW Archaeological Surveys &
Reports

Tolbra Earth Moving
Contractors

Dynamic Satellite Services

Anthropological consultancy

Line preparation contract

Surveyors

Financial Statement

Auditor’s Report for the Year Ended 30 June 1999 is at Attachment 1.
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Contact Details

Dr Barry Drummond (Director)
Australian Geological Survey Organisation
GPO Box 378
Canberra    ACT    2601

Tel 02-6249 9381
Fax 02-6249 9972
Email barry.drummond@agso.gov.au

Prof Brian Kennett (Facility Deputy Director)
Research School of Earth Sciences
Australian National University
GPO Box 4
Canberra    ACT     2601

Tel 02-6249 4621
Fax 02-6257 2737
Email Brian.Kennett@anu.edu.au

Mr Peter Maher (Business Manager)
Australian Geological Survey Organisation
GPO Box 378
Canberra     ACT     2601

Tel 02-6249 9558
Fax 02-6249 9972
Email peter.maher@agso.gov.au

CONTACT DETAILS
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List of Acronyms

ANSIR Australian National Seismic Imaging Resource

AGSO Australian Geological Survey Organisation

ANU Australian National University

AGCRC Australian Geodynamics Cooperative Research Centre

ARC Australian Research Council

AGU American Geophysical Union

ASEG Australian Society for Exploration Geophysicists

BHEI Broken Hill Exploration Initiative

COILS Committee for Coordinating Interdisciplinary Lithospheric Studies

CSIRO Commonwealth Scientific Industrial Research Organisation

CRC LEME Cooperative Research Centre for Landscape Evolution and Mineral Exploration

KCGM Kalgoorlie Consolidated Gold Mines Ltd

MNRF Major National Research Facility

RSES Research School of Earth Sciences

TSRC Tectonics Special Research Centre


