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REPORT OF THE ANSIR
MANAGEMENT ADVISORY BOARD
This has been ANSIR’s first full year of
operations, following the delivery of the bulk of
our equipment and the formal launch of ANSIR
during the previous year. The research supported
this year continues to illustrate the broad
capabilities of ANSIR. Some of the results are
presented in this report; others will be released in
later years following the lengthy and often
difficult data processing and analysis phases that
of necessity follow some kinds of experiments.
ANSIR equipment was deployed in a wide
variety of operating conditions, from the arid
regions of western Australia to the lush green
fields of southeast Australia. ANSIR portable
recorders were used for the first time in
Antarctica, where they operated well in an
international collaborative experiment involving
the Research School of Earth Sciences at the
Australian National University and the New
Zealand Institute of Geological and Nuclear
Sciences. This year’s experiments were designed
to image features as large as the south east corner
of the continent, to depths as great as 400km, and
as small as potentially mineralised faults lying
only a few hundred metres below the surface near
West Wyalong in New South Wales.
Many of ANSIR’s results were benchmarked
against comparable datasets from around the
world at the International Union of Geodesy and
Geophysics Conference in Birmingham in July
1999, and the Millennial 9th International
Symposium on Deep Seismic Profiling of the
Continents and their Margins, at Ulvik, Norway
in June 2000. Our images have remarkable clarity
compared with those from other countries, and
perhaps more importantly the interpretations and
geological meaning interpreted from the images
were in the vanguard of international effort.
ANSIR continues to provide “national leadership,
international visibility and collaboration in
community service through the use and operation
of world class facilities for seismological
research”, our primary objective. The ANSIR
Director and Deputy Director have been active in
national and international scientific committees.

ANSIR has also taken a role in the development
of science policy issues in Australia, through
submissions to a number of reviews of
Australia’s science and technology capabilities.
The Director represented ANSIR at the National
Innovation Summit in Melbourne, and is a
member of a Working Group of the
Commonwealth Coordinating Committee on
Science and Technology that is developing
strategies for providing long term support for the
establishment and operation of Major National
Research Facilities.
After three years of the establishment and initial
operations of ANSIR, it is clear that the
Australian university sector does not have the
human or financial resources to access ANSIR,
or other major national research facilities, in such
a way that could lead to a new generation of
Earth science research. This was recognised in
our last Annual Report. Our most significant
national leadership role in the last year has been
for the ANSIR Board to articulate the case for a
national program of collaborative
multidisciplinary research and research training
in the Earth sciences, as a means of addressing
this issue. We have taken the case out to the
university sector, and plans are now in place to
lead the research and industry communities
towards establishing such a program in 2 – 3
year’s time.

Professor John Lovering OA
Chairman, Management Advisory Board
September, 2000
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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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THE ROLE OF ANSIR
The Australian National Seismic Imaging
Resource (ANSIR) is a Major National Research
Facility. 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. In ANSIR, AGSO and ANU have
established a pool of equipment capable of
imaging the Earth’s interior at a range of scales
using seismic techniques. ANSIR’s equipment is
portable, and can be moved to any part of the
continent, and indeed overseas for international
collaborative experiments. It can record seismic
energy from a range of sources, including
earthquakes, explosions and truck-mounted
ground vibrators. It can operate in a wide range
of environments, including the remote hot and
dusty conditions of Australian outback, the
humid tropics of the north and the freezing
conditions of Antarctica.
Experience with national Earth science research
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.
ANSIR 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 MNRF's 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
MNRF's 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.

Figures 1-4 (Clockwise from top left): ANSIR vibrator trucks in the semi-desert northeast of Broken Hill
(Photo: Andrew Owen, AGSO); ANSIR’s broad band Orion portable seismographs deployed in Antarctica
(Photo: Stephen Bannister, IGNS, New Zealand); The humid tropical environment to Australia’s north
requires robust electronics and equipment packaging (Photo: Doug Finlayson, AGSO); Dr Frank Graeber,
Monash University in the lush green fields of Victoria (Photo: Dr Greg Houseman, Monash University).
ANSIR Annual Report 1999/2000
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ANSIR RESEARCH
Seismic imaging research has a long time frame.
Some experiments take several years to plan and
then process and analyse the results. Figure 5
shows the distribution of all projects undertaken
to date. Although some of these field experiments
were undertaken in previous years, active
research on the data from all of these projects and
the publication of results continued through
1999/2000.
Table 1 lists projects undertaken prior to
1999/2000. Table 2 lists projects undertaken in
1999/2000, and Table 3 lists projects for which
ANSIR has received firm applications for
equipment time in future years. Planning is now

underway for these projects.
ANSIR’s wide range of projects delivers results
that have social, environmental and economic
benefits. As our portfolio of projects grows, the
reporting of all results becomes impossible in an
Annual Report. The following case histories
serve to illustrate the breadth of the research and
the benefits it brings. The formal publications
listed later in this report, and in previous Annual
Reports, provide a more comprehensive
discussion of the results.

Project Activities
Project area
Coastline
Basins
single basin
overlap
dual overlap
high
deep shelf
hard rock
volcanic

Rabaul, PNG

Antarctica

ANSIR
Figure 5: ANSIR equipment has been used across Australia, Papua New Guinea and Antarctica. The red
dots indicate regions where experiments have been undertaken to date; some experiments cover large
areas of the continent (eg. Figure 6), some are conducted along lines hundreds of kilometres long (eg.
Case Study 2) and others cover small areas.
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Figure 6: Tomography studies of the continental lithosphere often cover broad geographical areas.
The Quoll experiment run by the Research School of Earth Sciences (RSES) at the Australian
National University (ANU) from May to October 1999 imaged a large part of the Earth’s crust in
southeastern Australia. It combined broad-band equipment from the ANU (stations QR) with ANSIR
equipment (lines QA & QB) deployed for 12 weeks each. The QR stations were deployed particularly
for surface wave studies and the QA, QB lines for receiver function analysis. The locations of earlier
broadband stations from the Skippy experiments (stations SA, SB & YB) are shown in grey (Prof.
Brian Kennett, ANU).

Figure 7: Some studies are conducted in small areas. This experiment was designed to prepare
ANSIR equipment to measure shear wave velocities for estimating the effects of earthquake shaking,
and extended only 240m along a fence line in Canberra (Photo: Dr Leonie Jones, AGSO).
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TABLE 1: Projects undertaken prior to 1999/2000
1997/98
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

BROAD BAND INSTRUMENTS
Kimberley Broad Band Trials, WA.

Prof. Brian Kennett, ANU.

Trial of the Orion recorders and Guralp broad band
seismometers in hot dusty Australian conditions.

Rabaul Caldera, PNG.

Dr Wally Johnson, AGSO; Dr Ollie
Gudmundsson, ANU; Dr Hideki
Shimamura, Hokkaido University;
Prof. Cliff Thurber, University of
Wisconsin.

Create a 3D tomographic velocity model of the
Rabaul Caldera in order allow accurate location of
earthquakes associated with the ascent of magmas
beneath the volcanoes, as input to better emergency
management procedures.

Road Rollers, ACT.

Prof. Brian Kennett, ANU.

Use several short period instruments to measure the
vibrations from road rollers working in an urbanised
environment; test of the calibration of the
instruments and their ability to continue working in
conditions of high ground acceleration.

Quarry Blast Recording, NSW.

Dr Karsten Gohl, Macquarie
University; Prof. Brian Kennett,
ANU.

Trial with Macquarie University of the efficacy of the
short period instruments for recording quarry blasts
for crustal refraction experiments.

SHORT PERIOD INSTRUMENTS

REGIONAL SCALE REFLECTION PROFILING
Hamersley Basin, WA.

Dr Chris Powell, Tectonics Special
Research Centre, Univ. WA,
MERIWA, BHP Iron Ore, Robe
River Mining Co Pty Ltd, AGSO.

Use deep seismic reflection profiles to study multiple
episodes of deformation in the southern Hamersley
Basin, and test models for the establishment of iron
ore deposits by circulating basin brines.

Kalgoorlie, WA.

Dr Bruce Goleby, AGCRC/AGSO,
Dr Roger Bateman, Kalgoorlie
Consolidated Gold Mines.

Use regional and high-resolution seismic reflection
profiles to study the structure of the greenstone
sequences that host the Golden Mile deposits at
Kalgoorlie.

Lachlan Fold Belt, NSW.

Dr Russell Korsch,
AGCRC/AGSO, Dr Richard Glen,
NSW Department of Mineral
Resources.

Record three deep seismic reflection traverses near
Parkes, NSW, to study structures in the Lachlan
Transverse Zone.

Broken Hill, NSW.

Dr James Leven AGCRC/AGSO.

Use seismic refraction profiling to study the
composition and internal structure of the Broken Hill
Block and its southeastern margin.

Lachlan Fold Belt, NSW.

Dr Douglas Finlayson,
AGCRC/AGSO, NSW Department
of Mineral Resources.

Use seismic refraction profiling to determine whether
the Lachlan Transverse Zone has any crustal
expression other than a disruption to structural
patterns in the surface geology.

OTHER EXPERIMENTS
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TABLE 1 cont.: 1998/99
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

Kimberley Broad Band Trials, WA.

Prof. Brian 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. Brian Kennett, ANU.

Investigate the velocity transition in the upper
mantle beneath SE Australia at depths from 80
to 200 km (Project continuing into 1999/2000).

Greg 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).

BROAD BAND INSTRUMENTS

SHORT PERIOD INSTRUMENTS
99-04T: The measurement of seismicity
around an active mining area.

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, NSW, palaeodrainage 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 regolith 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, NSW, Regional
Study: basin architecture and
development.

Mr Barry Willcox, AGSO.

ANSIR Annual Report 1999/2000

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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TABLE 2: Field Projects Undertaken in 1999/00
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

98-17T: Lithospheric structure of
TransAntarctic Mountains and Wilkes
land, Antarctica.

Dr Fred Davey, IGNS, NZ.

Define the lithospheric structure of
TransAntarctic Mountains and Wilkes Basin,
Antarctica. Understand the processes involved
in lithospheric rifting. Investigate the paradox of
tectonic activity – recent uplift, subsidence and
faulting – but low seismicity of Antarctica.

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

Prof. Brian Kennett, ANU.

Improved understanding of the structure
beneath the Precambrian of Western Australia.
Relation of lithospheric thickness and character
to province age. Improved crustal structure from
receiver function studies.

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.

To deploy 4 broadband triaxial recorders as a
small array in the western Lachlan Fold Belt of
Victoria to record teleseisms for a 4-month
period. The data will be interpreted using the
receiver function method to obtain direct
measurements of Moho depth and intra-crustal
structure. These data will be used to enhance
the tomographic inversions of travel-time
residuals obtained in the earlier LF98 project.

Greg Poole, BHP Coal.

Continue to assess any seismic activity that
may be present in an active underground coal
mining area where the longwall method is being
used. Using source location software
determines the position and relative magnitude
of any event. Compare the event position with
known geological structures and/or conduct a
surface seismic reflection survey over the area.

BROAD BAND INSTRUMENTS

SHORT PERIOD INSTRUMENTS
99-06T: The measurement of seismicity
around an active mining area.

REGIONAL SCALE REFLECTION PROFILING
98-08R&T: AGCRC Yilgarn Seismic
Transect, WA.

Dr Bruce Goleby,
AGCRC/AGSO.

The AGCRC considers the next fundamental
leap in our understanding of the granitegreenstones will come from two objectives: (a)
by seismically examining the 3D geometry of a
well documented greenstone belt where the
surface geology and deformational history are
well known; and (b) by seismically examining a
region lying outside the Kalgoorlie Terrain to
test whether the detachment model proposed by
the AGCRC is applicable to other regions in the
Yilgarn Block.

98-15R&T: AGCRC Lachlan II Seismic
Transect.

Dr Russell Korsch,
AGCRC/AGSO

The AGCRC collected seismic reflection and
refraction data from two geological provinces
within the Lachlan Fold Belt in 1997. This
project will extend the length of these surveys to
gain further information of the structure,
geodynamic history and mineral systems
operational within a further part of the Lachlan
Fold Belt.

ANSIR Annual Report 1999/2000
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TABLE 3: Continuing and new Field Projects scheduled for 1999/2000 and beyond.
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

Prof. Brian Kennett, ANU.

Improved understanding of the structure
beneath the Precambrian of Western Australia.
Relation of lithospheric thickness and character
to province age. Improved crustal structure from
receiver function studies.

Dr F.J. Davey, Institute of
Geological and Nuclear
Sciences, New Zealand.

Understand the structure and deformation
processes of a convergent subsiding margin
and its hinterland and the evolution of a
convergent plate margin.

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

SHORT PERIOD INSTRUMENTS
98-18T: Structure of a convergent plate
boundary: North Island, New Zealand

HIGH RESOLUTION REFLECTION IMAGING
99-05R: The evaluation of a small
repetitive seismic source for coal
exploration.

Greg 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.

00-01R: Validation of conceptual
groundwater models in the northern
Perth Basin using high resolution
seismic.

Russell Speed, Dept. of
Agriculture, Western Australia.

Characterise the nature of perched watertables
and surficial aquifers causing hydrological land
degradation in the northern Perth Basin.
Characterise the hydrogeological processes
controlling interaction between perched and
regional groundwater systems. Develop
appropriate land and resource management
strategies to address hydrological land
degradation. Provide the detailed understanding
of hydrological processes required to optimise
and integrate productive capacity sympathetic to
appropriate resource management and
protection.

00-05R: High-resolution palaeochannel
imaging, Honeymoon Mine Site, SA.

Eva Papp, CRC LEME/AGSO.

The project objective is to delineate Yarramba
palaeochannel locality and profile beneath ∼80
to 100 m of regolith cover at the Honeymoon
mine site locality. The aim of the project is to
test high-resolution shallow seismic method for
regolith exploration, based on extremely good
geological and drill hole control.

00-06R: Crustal architecture of the
Broken Hill and Euriowie Blocks:
insights from deep seismic reflection
and refraction studies combined with
gravity data.

Dr George Gibson, AGSO.

Obtain seismic reflection and refraction data for
the Broken Hill and Euriowie Blocks and
combine these with existing potential field data
(particularly gravity) to build a more tightly
constrained three-dimensional crustal model for
the southern part of the highly mineralised
Curnamona Province. These data will
complement the results of two earlier seismic
surveys undertaken in the Broken Hill region by
AGSO and AGCRC (1996-1997).

00-07R: Imaging recent faulting and/or
sedimentary disturbance in the
Newcastle region associated with the
1989 earthquake and its predecessors
for earthquake hazard assessment.

Clive Collins, AGSO.

To determine the location of fault and fold
structures within sedimentary cover and
basement associated with the fault system
responsible for the 1989 Newcastle earthquake
and its predecessors, using high-resolution
seismic reflection methods. The results from this
study will be used to assess the earthquake
hazard in the region by determining the potential
location and magnitude of future events.

ANSIR Annual Report 1999/2000
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TABLE 3 cont.: Continuing and new Field Projects scheduled for 1999/2000 and beyond.
00-08R: Imaging mine workings beneath
Newcastle for earthquake hazard
assessment.

Clive Collins, AGSO.

To test the ability of high-resolution seismic
reflection methods to image abandoned
underground mine workings beneath urban
areas so that their impact on the earthquake
hazard can be assessed.

00-09R: Acquisition of shear-wave
velocities and basement geometry for
earthquake hazard assessment.

Clive Collins, AGSO.

To develop improved methods of earthquake
hazard assessment in Australian urban areas
through more robust in-situ measurement of key
physical properties and geological structures.

REGIONAL SCALE REFLECTION PROFILING
00-02R: Prince Charles Mountains
Expedition of Germany-Australia
(PCMEGA) expression of interest
proposal to undertake a seismic
program in 2002/03.

Assoc. Prof. Chris Wilson,
University of Melbourne.

In 2002/03 it is proposed to mount a combined
Australian and German expedition (PCMEGA)
to investigate geological and geophysical
features in the southern Prince Charles
Mountains, Antarctica. High-resolution airborne
geophysical data acquisition will be undertaken
to define subglacial topography and geological
terrain boundaries. A high-resolution seismic
reflection profiling would be undertaken across
the Lambert Glacier and adjacent areas and
should be considered as possibly piggy-backing
on the logistic support provided by the main
ASAC Geophysical Research Program. It would
be focussed on defining the nature of the
boundaries across the Lambert Graben
structure, now occupied by the Lambert Glacier,
and the boundaries of the adjacent Terrain
boundaries.

00-03R: Seismic imaging of the granitegreenstone terranes, Laverton-Leonora
region: constraining the basement
structure of the NE Yilgarn Craton and
implications for hydrothermal fluid flow
and mineralisation.

Kevin Cassidy, AGSO.

Determine the geometry and distribution at depth
of granite, gneiss and greenstone in the
Laverton-Leonora region of northeastern Yilgarn
Craton. Determine the geometry, extent at depth
and crustal significance of major lineaments and
deformation zones in the Laverton-Leonora
region. Determine which structures controlled
the original volcano-sedimentary basin geometry
and changes in sedimentary and volcanic facies
across the region. Investigate the geometry of
known and potential major fluid conduits and
determine their role in the development of major
hydrothermal ore deposits (Sunrise Dam,
Wallaby, Sons of Gwalia, Granny Smith,
Lancefield, and Mt Morgans) which are all
located on different structures at surface.

00-04R: Deep seismic profiling in the
Gawler Craton: crustal structure of the
Olympic Dam region and Fowler
Orogenic Zone.

Roger Skirrow, AGSO.

The proposed seismic transects would
contribute to an ongoing program of seismic
data acquisition across the southern Australian
cratons, extending from the Broken Hill region
westwards. Image deep crustal structure of a
Paleo- and Mesoproterozoic basement transect
near the Olympic Dam Cu-Au-U deposit, to
define tectonic controls on Cu-Au
mineralisation, and to test tectonic/metallogenic
models in which mafic/ultramafic intrusions
contribute to ore genesis and magmatic
evolution of the Olympic Subdomain. Determine
the geometry and geodynamic significance of
the Torrens Hinge Zone at the eastern margin of
the Gawler Craton, with a view to ultimately
understanding the relationship with the
Curnamona Province. Image the deep crustal
structure across the Fowler Orogenic Zone, a
possible continent-continent Proterozoic
collision zone with potential for mafic/ultramafic
intrusion hosted Ni, Cu, Cr and PGE.
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TABLE 3 cont.: Continuing and new Field Projects scheduled for 1999/2000 and beyond.
00-10R: Validation of Hot Dry Rock
resources in the Hunter Valley, NSW –
Stage 1 of Australia’s first Hot Rock
Power Station.

Dr Prame Chopra, ANU.

The seismic reflection project is part of an
integrated study of the Hunter Valley Geothermal
Anomaly. Funding has been provided by the
Australian Greenhouse Office, Pacific Power and
the ANU. The aim of the overall study is to
determine the areal extent, depth, temperatures,
rock properties and stress conditions of the
anomaly. The seismic survey will provide the
essential data on the depth to basement and its
structural character. Seismic imaging may also
establish whether a buried granite is a candidate
source for the thermal anomaly.

00-11R: Seismic field trial of time
reversed acoustics.

Dr Bruce Hartley, Curtin
University, WA.

To prove the feasibility of conducting seismic
exploration using Time Reversed Acoustics. To
show that Time Reversed Acoustics can give
additional information about the subsurface and
that it improves seismic imaging.
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Case Study 1. Rabaul Caldera Project

This case study was provided by Dr Doug Finlayson (AGSO) and Dr Oli Gudmundsson
(formerly RSES, ANU, now at the Danish Lithosphere Center, Copenhagen).

Eruptions of the Rabaul volcano in Papua New
Guinea in 1937 and 1994 resulted in significant
fatalities and destruction within and around the
city of Rabaul (Figure 8). The volcano’s activity
continues to threaten the population of the
Gazelle Peninsula region. The Rabaul volcanic
complex, situated at a triple junction at the
eastern end of the island of New Britain, was the
target for seismic tomography investigations
during 1997, aimed at improving the capabilities
of the region’s earthquake/volcano seismic
monitoring network based at the Rabaul
Volcanological Observatory. This project was
part of a larger AusAID-funded project to
improve active volcano monitoring throughout
PNG.
During 1997, the Australian Geological Survey
Organisation (AGSO) and the Research School
of Earth Sciences (RSES) at the Australian
National University deployed 50 portable land
recorders from the ANSIR and ANU equipment
pools in the region for 6 months (Figure 9). In

addition, the University of Hokkaido deployed 23
ocean bottom seismic (OBS) systems in the
waters around Rabaul.
Velocity models were derived using seismic
energy generated by explosions detonated at sea.
They are being used by the Rabaul
Volcanological Observatory to measure
accurately the locations of earthquakes under the
caldera, as part of the early warning system for
future eruptions. They indicate that the upper
crust under the caldera is heterogeneous, with
high P-wave velocities (6.4-6.6 km/s) at shallow
depths (3-5 km) on the western side of the
caldera. The tomographic images clearly indicate
a zone of low P-wave velocity at 3-5 km depth in
the centre of Rabaul Harbour (Figure 10). Low
seismic velocities can indicate fluid filled
fractures in the rock, and also high temperatures.
The anomalously low velocities are coincident
with the zone where conceptual tectonic models
would place a magma zone.

Figure 8: Trish Yates (AGSO) watches as Tavurvur erupts on the far side of the caldera. Trish is standing in
the grounds of the Rabaul Volcanological Observatory in Rabaul. Buildings at the foot of the hill on which the
observatory is built were covered in ash from previous eruptions. On the other side of the harbour the town
was destroyed by earlier eruptions of Tavurvur (Photo: Shane Nancarrow, AGSO).
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Figure 9: Location of seismic recording stations during the RELACS program to image the
structure of the Rabaul Caldera. Large dots – long term (several months) seismic monitoring
stations, large triangles – broad band recorders, small triangles and dots - short period portable
instruments (including ANSIR’s) deployed for the experiment that used explosions at sea.

Figure 10: – Vertical slice through the 3 dimensional P-wave velocity tomography model of the
caldera and surrounding region. The images show variations from an “average” model. Blue
regions have high velocities and red regions have low velocities. The caldera has anomalously
low velocities at about 4-km depth.
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Case Study 2. ANSIR PROJECT 98-17T – Lithospheric structure of the TransAntarctic Mountains, Antarctica.

Prepared by Dr Stephen Bannister, Institute of Geological and Nuclear Sciences, New Zealand.

A cooperative project between the Institute of
Geological and Nuclear Sciences (GNS), New
Zealand and the Research School of Earth
Sciences, Australian National University (ANU)
has provided the first comprehensive estimate of
seismicity in the Transantarctic Mountains
(TAM) region of Antarctica. The project was
designed to investigate the crust and upper
mantle of the region between the TAM and
continental margin (Figure 11). The region
studied covers the critical transition between the
thin rifted Victoria Land Basin crust and the
thicker crust of East Antarctica (beneath the
western edge of the TAM). The long-term
objectives are to define the lithospheric structure
beneath the TAM, to understand the processes
involved in lithospheric rifting, and to understand
the paradox of tectonic activity in Antarctica with
recent uplift, subsidence and faulting but
apparent low seismicity.
The field programme involved placing an array
of digital ANSIR Orion seismometers and
recorders across the boundary between West and
East Antarctica, concentrating on a 120 km
×100 km region close to the Transantarctic
Mountain Front. The array was spread
approximately 60+ km in both directions from
the TAM Front, between the McKay glacier in
the north, Table Mountain to the south, Cape

Bird (McDonalds Beach) to the east and Mount
Fleming to the west. The site locations were
spaced 20 – 25 km apart to provide good wave
sampling at lower crustal depths beneath the
TAM (Figure 11). Station deployment was
carried out using both helicopters and oversnow
Hagglund vehicles (Figure 12). The instruments
were deployed for a period of about 3 months
(November 1999 – January 2000).
More than 50 teleseismic earthquakes were
recorded, with a good range of back azimuth and
incident-angle. More than 50 local and regional
earthquakes were also recorded (Figure 11).
Most of the local earthquakes occurred to the
north of the array, just south of the Drygalski
Glacier, and slightly inland from the Ross Sea
coastline (Figure 11).
Analysis and interpretation of the data will be
carried out at both ANU and GNS. Locations and
mechanisms of local events will provide
constraints for seismotectonic studies of the
region. Receiver-function analyses of the
waveforms from the teleseismic earthquakes will
reveal the spatial and depth variation in crustal
velocity structure beneath the TAM down to a
depth of around 60-km, while work using
surface-wave inversion will target the upper
mantle beneath the region.

This science was supported with logistic support from AntarcticaNZ, and through New Zealand FRST
programme contract CO5523.
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Figure 11: Broad band seismograph sites (triangles) and local earthquakes recorded during the 19992000 array deployment.

Figure 12: Stephen Bannister and team deploying an ANSIR broad band seismograph using
Hagglund vehicles in the Transantarctic Mountains (Photo: Dr Stephen Bannister, IGNS, New
Zealand).
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Case Study 3: BHP Collieries, New South Wales

This Case Study is included with the permission of BHP Mineral, Illawarra Coal, and based
on information provided by Dr Peter Hatherly(1), Mr Greg Poole(2) and Dr Xun Luo(3)
(1) CSIRO Exploration and Mining, PO Box 136, North Ryde NSW, 1670
(2) BHP Mineral, Illawarra Coal, Technical and Engineering Services, PO Box 92 Figtree,
NSW 2525
(3) CSIRO Exploration and Mining, PO Box 883, Kenmore, Qld, 4069
The Appin area southwest of Sydney has a long
history of underground coal mining. It is now
feeling the effects of the Sydney urban sprawl, as
the small towns that once dotted the region grow
to accommodate the population overflow from
Sydney.
The region has a high near surface horizontal
stresses, with apparently associated historical
earthquakes. For example, the Australian

Geological Survey Organisation reported a
magnitude 4.4 event at a depth of 3 km near
Appin on 17 March 1999.
Seismicity is of concern not only to inhabitants of
the region, but also to the coal mining industry.
Natural regional stress fields can be perturbed by
longwall underground coal mining, leading to the
triggering of regional earthquakes. Further
seismicity can result in the immediate vicinity of

Tow er lw face

W est Cliff lw face

Appin lw face

Appin LW 28

Figure 13. Location map showing mined areas, areas to be mined in the future (light grey), major
cultural features and the positions of the regional seismic events. At the time of these events, Tower
Colliery was mining the longwall panels to the northwest of the mine (arrowed) and Appin and West
Cliff Collieries were both mining panels to their central west. Appin’s Panel 28 (Figure 14) is in the
southeastern corner. Regional seismic events during the period of monitoring are shown with crosses,
and the 1999 Magnitude 4.4 event is shown with a star (based on Hatherly et al., in press, Figure 3).
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mining operations when the coal seams are
removed and the rocks in the roof of the coal
mine are left unsupported and subside. BHP
Mineral, Illawarra Coal, which operates the coal
mines in the region, and the Division of
Exploration and Mining of the CSIRO used
ANSIR portable seismographs to monitor
seismicity in the region between August 1999
and June 2000. The aim was to resolve whether
the seismicity was related to the mining activity.
The study identified three groupings of
earthquakes. Regional earthquakes occurred
underneath the deeply incised river valleys of the
Nepean and Cataract Rivers (Figure 13). They
were over 450 m from any mining activity, and

were probably caused by high regional stresses
but may have been triggered by perturbations to
the regional stresses resulting from both the
mining activity and the presence of the steepsided and deep river valleys. They are estimated
to have magnitudes less than 2. The other two
groupings occur as swarms of smaller
earthquakes in the immediate vicinity of the
longwall mining. Some earthquakes are randomly
distributed, while others are focussed by preexisting structures, such as faults (Figure 14). All
seismicity appears to be within acceptable levels
defined by Australian building standards. Similar
seismic patterns have been reported from many
mining districts elsewhere around the world.

Figure 14. Locations of microseismic events recorded during longwall mining of Panel 28 at Appin
Colliery, NSW. The dark circles indicate the locations of events which were associated with failure
within the roof and floor sequence. There was also renewed failure in the floor under the pillars
between panels 26 and 27. The light circles indicate the locations of events which occurred on a
system of shears. These were first observed when the longwall face was 300-m distant (Hatherly et
al, in press, Figure 1).
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Case Study 4. Central Lachlan Fold Belt, New South Wales

Acknowledgement:
This case study is based on the publications of Glen et al. (in press) and Korsch et al. (in
press). The research was funded by the Australian Geodynamics Cooperative Research
Centre, the New South Wales Department of Mineral Resources through the Geological
Survey of New South Wales, AGSO and Newcrest Mining Ltd.
Central New South Wales is highly prospective
for porphyry-related Au-Cu and Au ore
deposits in Ordovician-Silurian volcanic and
volcaniclastic host rocks. Ordovician volcanic
rocks formed in an arc, which is now split into
four separate structural belts. The western
Junee-Narromine volcanic belt (bounded to the
west by the Gilmore Fault Zone) is the core of
the arc (Glen et al., 1998, Geology, V26).
Some of the mineral deposits are spatially
related to the Gilmore Fault, which is poorly
represented in outcrop. This probably
contributes to mixed interpretations of the
tectonic nature of the fault, which “is
interpreted as a major crustal structure
separating the Wagga-Omeo Belt from the
Junee-Narromine Volcanic Belt, and has been
variably proposed as a crustal suture zone (the
‘Gilmore Suture’) or as a strike slip fault, or as
part of an imbricate fault zone.” (Korsch et al.,
in press).
ANSIR recorded three deep seismic reflection
lines as two transects across the fault zone in
1999. The positions of these lines are shown in
Figure 15. Two higher resolution lines, one of
which was co-linear with the regional lines,

were also recorded in an attempt to resolve
several shallow structures in more detail.
The regional data imaged the geological
structures, particularly in the upper crust, with
remarkable clarity, as illustrated in Figures 16
and 17. These figures show the upper crust
from parts of the two lines 99AGSL2 and
99AGSL1, which together make up the
northern transect. Note that each figure shows
the data plotted with the same vertical and
horizontal scales, but that the figures do not
have the same scales.
In the west of the transect, along line
99AGSL2 (Figure 16), mostly non-reflective
upper crustal rocks overly highly reflective
deeper rocks, the top of which is interpreted to
be a major west dipping shear zone (from 3 km
depth in the east of Figure 16). It forms a floor
thrust to reflective east dipping thrusts in the
mostly unreflective upper crust. Farther east,
on line 99AGSL1 (Figure 17), linked thrust
and strike-slip faults of the Marsden fault
system sole at depth onto the west dipping
thrust zone.

Figure 15: Geological map of central New South Wales showing the locations of deep seismic
reflection profiles overlain on the regional geology (Provided by Dr Russell Korsch, AGSO, and
based on Cootamundra basement interpretation map, NSW DMR).
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Figure 16: Seismic reflection data from the western end of the northern east-west transect. Strong
reflections in the upper crust are interpreted as thrusts linking with a west dipping floor thrust at the top
of the highly reflective deeper crust (Image provided by Dr Russell Korsch, AGSO).

Figure 17: The thrust and strike-slip style Marsden fault system at the western edge of the Tullamore
Syncline links into the highly reflective west dipping thrust interpreted farther west as extending to
great depth in the crust (Image provided by Dr Russell Korsch, AGSO).
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Case Study 5. Eastern Goldfields, Western Australia

This case study is based on information provided in Goleby et al., 2000.

The Eastern Goldfields Province of the Archaean
Yilgarn Block in Western Australia hosts many
world class gold and nickel deposits. In the last
decade, seismic reflection imaging by AGSO as
part of the National Geoscience Mapping Accord,
and subsequently re-interpreted by the Australian
Geodynamics Cooperative Research Centre, has
been pivotal in re-defining the tectonic history of
the province. The seismic images indicated the
role of pervasive, thin-skinned tectonics, and the
underpinning of greenstone supracrustal
sequences by a shallow regional detachment
surface. Although the greenstone sequences are
much thinner than originally mapped, in places
they have been thrust into stacks in which
individual greenstone sequences are repeated.
The greenstones host many of the mineral
deposits in the region, and the tectonic model will
therefore have a profound

impact on mineralisation models. Not only is the
volume of greenstones much less than originally
estimated, but the repetition of the greenstone
sequences within the thrust stacks means that any
greenstone sequences targeted as host rocks by
exploration companies may occur several times
in a region, rather than once.
The AGCRC, with the assistance of ANSIR,
revisited the area in 1997 and 1999 to collect
more seismic reflection data. In the 1999 survey,
the strategy was to move away from long, linear
profiles to try to develop true three dimensional
models of the geometry of the crust, and
particularly the greenstone supracrustal
sequences, through the use of networks of
seismic profiles (see Figure 18).

Figure 18: Solid geology map of the southern Eastern Goldfields Province, with the positions of
the ANSIR deep seismic reflection profiles (black). Earlier regional seismic profiles are also shown
(white).
ANSIR Annual Report 1999/2000

19

Results to date indicate that the variations in the
width and orientation of the Bardoc Shear and
other fault systems that form its southern
extension are probably associated with variations
in the dip of the fault and topography on the fault
surface. Many gold deposits have a close spatial
association with the Bardoc Shear. Further
interpretation will focus on (a) the distribution of
felsic material sandwiched between the
detachment surface and the mafic and ultramafic
sequences of the greenstones, because of the

possible role of felsic rocks in the precipitation of
gold from solution, and (b) whether some
granitoid bodies within the greenstone sequences
are magmatically or structurally emplaced. The
latter is important because structural
emplacement would displace the granites and
their contained late stage fluids laterally from
their source regions.
Preliminary results from the 1999 project were
presented at a workshop in Kalgoorlie in May
2000.

Figure 19: Fence diagram showing recent ANSIR data integrated with data from the earlier AGSO
regional seismic line. Visualisation of such regional scale datasets challenges most present-day
computer visualisation systems, not only because of the data volumes but also because of the
resolution of the display devices.

Figure 20: The inclusion of smaller-scale windows of data, often using different display parameters,
such as black and white rather than colour, can overcome resolution problems encountered when
displaying the entire data sets. In this example from the 1999 data set, the detachment surface between
the greenstone sequences (above) and less reflective crust (below) is clearly imaged.
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FACILITY PROMOTION
ANSIR’s promotional strategy has a number of
components targeting not only the scientific
community in the Earth sciences, but also the
broader general community.
Twice yearly, ANSIR places articles describing
our role in Preview, the newsletter of the
Australian Society of Exploration Geophysicists,
The Australian Geologist (Geological Society of
Australia) and AusGeo News, AGSO’s
newsletter. The articles are designed to keep
ANSIR in the minds of the research community,
and particularly to call for project submissions.
These newsletters reach the majority of scientists
in the research and industry sectors in Australia,
and many overseas scientists.
Newsletter articles are a passive form of
promotion. Active promotion through personal
contacts is also important for reaching the
scientific community.
Both the Director and the Deputy Director
undertake direct promotion at national and
international conferences. This year, ANSIR
targeted the International Union of Geodesy and
Geophysics Meeting in Birmingham England in
July 1999 (Deputy Director attended), the
Australian Society of Exploration Geophysicists
Conference and Technical Exhibition in Perth in
March (Director), the American Geophysical
Union Spring Meeting in Washington (Deputy
Director) and the Millennial 9th International
Symposium on Deep Seismic Profiling of the
Continents and their Margins, in Ulvik, Norway
(Director). Researchers are also asked to
acknowledge ANSIR’s role in their research
when presenting their results at conferences and
in formal publications.
The Director has also helped establish
Coordinating Committee 8 (CC8) of the
International Lithosphere Program as a means of
directly promoting ANSIR as a resource to
international researchers. The Director is one of
three co-chairmen of CC8, which aims to provide
a mechanism for building links between
researchers around the world interested in
collaborating in imaging projects.

The Director and Deputy Director travel
extensively, and promote ANSIR to the research
groups they visit. Promotions during this year are
likely to result in research proposals from groups
who have not previously approached ANSIR,
including an international collaborative project
between the Institute of Geological and Nuclear
Sciences in New Zealand, Cambridge University
in the United Kingdom and the University of
Queensland. ANSIR introduced the international
collaborators to the University of Queensland.
ANSIR researchers and support are proactive in
promoting field activities to the press during field
experiments. For example, field work in the
Eastern Goldfields near Kalgoorlie in Western
Australia during 1999 was reported in the
Kalgoorlie Miner. Such reports not only inform
the public about why and how field experiments
are undertaken, thereby assisting the field
operations through more efficient contacts with
an informed public, but also raise the awareness
in the general population of the nature, style and
possible outcomes of seismic imaging research.
Articles about ANSIR projects also appeared in
several popular magazines this year. Ascent
Technology is a magazine produced by the
Commonwealth Department of Industry Science
and Resources, and aims to inform Australians
about advances in technology and its
applications. It featured an article about ANSIR’s
seismic reflection imaging activities northeast of
Broken Hill in 1998. It stressed that the research
was driven by practical social objectives, because
it was assisting Commonwealth and State
Government efforts to ensure the longevity of the
town of Broken Hill. Broken Hill’s future is
uncertain because ore reserves at the mine are
dwindling; this in turn puts the town’s role as a
regional economic, educational and health centre
under threat. That article subsequently led to a
further article in the CSIRO-produced Scientriffic
magazine that is aimed at young children.
The ANSIR World Wide Web Page continues to
be an important communication tool for
researchers wishing to contact ANSIR.
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COLLABORATION, EDUCATION AND TRAINING
OPPORTUNITIES
ANSIR, as a Major National Research Facility,
does not have research, education and training
responsibilities in its own right, but facilitates
these activities through the projects it supports,
both for its host organisations and for other
institutions. The list of personnel associated with
ANSIR during 1999/2000 given later in this
report lists researchers working in projects using
data collected with ANSIR equipment. They
come from all sectors involved in Earth science
activities – industry, universities and government
sector research.
Most projects are collaborative, and many
involve several sectors. ANSIR is proactive in
developing collaborative projects. The work
highlighted in Case Study 4 above is an example.
It resulted from two separate research proposals
submitted to ANSIR in 1998, which were
brought together into the one field program in
which the objectives were combined and
expanded through synergy, the project resources
were pooled, and the results shared. Funding
came from different levels of government. The
Commonwealth Government through AGSO and
the NSW State Government’s Department of
Mineral Resources, through the NSW Geological
Survey, and the Cooperative Research Centre
Program, through the AGCRC. The AGCRC has
as its partners AGSO, CSIRO, three universities
and a computer company. Also additional
funding from the mining industry, through
Newcrest Mining Limited, provided resources for
one field program.

This year also saw further international
collaboration between Australian researchers and
overseas groups facilitated by ANSIR. Research
in Papua New Guinea in previous years had been
fostered by ANSIR (Case Study 1), and this year
research in Antarctica used ANSIR equipment
(Case Study 2).
Education and training in the form of
postgraduate research based on ANSIR data are
often undertaken in universities other than ANU,
one of ANSIR’s host organisations. As such, this
education and training effort is at arms length
from ANSIR. However, the ANSIR Deputy
Director's short course on tomography is a direct
contribution to education and training, and has
become part of the short course curriculum
offered by the Victorian Institute of Earth and
Planetary Sciences (VIEPS), a collaboration of
The University of Melbourne, Monash University
and LaTrobe University. This year he presented it
to a group of undergraduate and postgraduate
students, university staff and staff from the
mineral exploration industry. A list of
postgraduate students working on ANSIR data is
given later in the section entitled ‘Personnel
Associated with ANSIR during 1999/2000’.
Last year AGSO offered its archive of onshore
seismic reflection and refraction data to ANSIR
for distribution to research groups. This year data
sets were distributed to a number of universities
to support student research projects.
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CONTRIBUTION TO AUSTRALIAN INDUSTRY
Industry interaction with ANSIR continues to be
dominated by the resources and energy sectors.
In the energy sector, current interaction is with
the coal industry. ANSIR has received research
proposals for future years that will allow us to
forge new contacts with the petroleum industry
and the electricity generating industry, through
the imaging of a proposed source of hot dry rock
geothermal energy.
Industry interaction with ANSIR activities
continues at several levels of contact, and is listed
in Table 4. Company personnel are involved in
the planning of projects, the interpretation of
results. Companies have also provided funding
and other in-kind support for fieldwork. All
projects involving industry participants include
collaboration between companies and established
research groups.

Involvement in ANSIR
Management
The ANSIR Board has representatives of the
resource and energy industries, nominated by the
Minerals Council of Australia and the Australian
Petroleum Production and Exploration
Association (APPEA), respectively, who provide
a strategic overview of ANSIR sponsored
research and the opportunities it creates for
industry.

Direct involvement
ANSIR provides the opportunity for companies
to become directly involved in seismic imaging
research. The study of earthquake activity near an
active mining area in New South Wales (Project
99-04T, see Case Study 3 and Table 4) is an
example. It was proposed and funded by BHP
Minerals, Illawarra Coal, and undertaken in
collaboration with the CSIRO Division of
Exploration and Mining. The project leader is
from industry. Other projects continuing from

previous years through the data processing and
interpretation phases also have industry
participation, including the presentation of results
at conferences and the publication of results. The
study of the gold mining district near Kalgoorlie
in Western Australia (98-07R&T, AGCRC
Yilgarn Seismic Transect), which was funded by
Kalgoorlie Consolidated Gold Mines (KCGM) in
collaboration with the AGCRC, continues to
receive support through the participation of
company geologists in the interpretation and
publication of the data.
Direct involvement includes interaction with the
services industry. Fractal Graphics, a small Perthbased company, has contributed both
visualisation services and visualisation software
to the AGCRC to build three dimensional
geological models of the central Lachlan Fold
Belt in New South Wales (Project 98-15R&T,
see Case Study 4) and the Eastern Goldfields of
Western Australia.

Indirect involvement
The majority of industry interactions with
ANSIR activities comes through input to the
planning of research projects undertaken by
groups who provide pre-competitive information
to support the resource and energy industries.
AGSO and the Geological Survey of New South
Wales both consult widely with industry during
the establishment phases of their work program.
They also actively promulgate the results of their
research to industry.
Other research groups have industry participants
in their formal management and planning
structures. The AGCRC is an example. It has
industry representatives on its Board, and its
research is developed by Industry Advisory
Panels that have a focus on regions of high
prospectivity and are made up of representatives
from companies with active exploration programs
in each region.
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TABLE 4: Projects Receiving Industry Support in 1999/2000
Support of Field Program
PROJECT

COMPANY

NATURE & TYPE OF
SUPPORT/INTERACTION

99-06T: The measurement of
seismicity around an active
mining area.

BHP Minerals

Project management and
collaboration with CSIRO.

98-15R&T: AGCRC Lachlan II
SeismicTransect.

Newcrest Pty Ltd.

Participated in the design, provided
funding and helped interpret highresolution component of the transect;
provision of drill hole data as in-kind
support.

Projects for which the field work was undertaken in previous years and data processing
and interpretation are ongoing
PROJECT

COMPANY

NATURE & TYPE OF
SUPPORT/INTERACTION

Kimberley Broad Band Trials,
WA.

Stockdale Prospecting

In-kind provision of logistic
support for field work in remote
NW Australia.

98-01R: High-resolution seismic North Ltd.
imaging of prospective
mineralisation zones near Parkes,
NSW.

In-kind provision of logistic
support for field work.

98-08R&T: AGCRC Yilgarn
Seismic Transect.

KCGM Pty Ltd.

Direct funding of fieldwork,
participation in the
interpretation of data,
presentation of the results at
conferences, and the preparation
of publications.

98-15R&T: AGCRC Lachlan II
Seismic Transect.

Fractal Graphics

Participation in the visualisation
of the 3D geology of the central
Lachlan Fold Belt, provision of
access to visualisation software.
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STAFFING AND ADMINISTRATION
Structure and Management
ANSIR is an unincorporated joint venture of
AGSO and the ANU. The Chief Executive
Officer 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 1999/2000 is listed
in Table 5, and was unchanged from the previous
year. The Board met on 3 occasions during
1999/2000 (17 September 1999, 30 March 2000,
and 26 May 2000).
Day to day operations are managed by the
ANSIR Director, Dr Barry Drummond, who is
based at AGSO, and Deputy Director, Prof. Brian
Kennett at ANU. ANSIR’s Business Manager
was Mr Peter Maher until February 2000, and
subsequently Mrs Joy Dunn, who provided
secretariat services for the Management Advisory
Board. ANU provided an Assistant Operations
Manager to assist field projects that require the
pool of portable instruments. Mr Stefan Sirotjuk
filled this position throughout 1999/2000. Key
staff are listed in Table 6. Field projects that use
the pool of reflection equipment housed at AGSO
are undertaken by a contracted Facilities
Manager. The current contractor is Terracorp Pty
Ltd, which was sold during the year and now
trades as Trace-Terracorp Pty Ltd.
ANSIR calls for research proposals twice each
year, with calls closing in February and August.
In 1999/2000, calls were placed in the scientific
magazines “Preview”, “The Australian
Geologist” and “AusGeo News”. Proposals are
vetted by an Access Committee, which advises
the Director on the scientific merit of each
proposal. Members of the Access Committee are
listed in Table 7. All proposals received in
1999/2000 were considered worthy of support,
partly because ANSIR personnel make an effort
to interact with the principal investigators to help
them prepare their proposals to a suitable
scientific standard. The ANSIR Director prepares
a work plan each year for approval by the
Management Advisory Board at the May meeting
prior to the start of each financial year. He also
prepares a supplementary workplan for the
September Board meeting containing any
additional proposals from the August call for
proposals that will be started in the current
financial year.

Initiatives of the
Management Advisory
Board
During the year, the Board provided comments
on the Department of Education, Training and
Youth Affairs Green Paper on research and
research training, and to the review of Australia’s
science base by the Chief Scientist, Dr Robin
Batterham. The Director wrote formal answers to
a series of questions posed by the Resource
Infrastructure Consolidation & Cooperation
Working Group of the National Innovation
Summit Resource. He also attended the summit.
All submissions stressed the need to address
shortfalls in the research funding and
infrastructure base identified in the document
Towards 2005: A prospectus for research and
research training in the Australian earth sciences
prepared by a Working Party of the Australian
Geoscience Council at the request of the Chair of
the Australian Research Council (ARC), and
published by the National Board of Employment,
Education and Training in 1992. In particular,
geophysics research and training is weak in
Australia, despite the dependence of the resource
industries on geophysical applications.
The weakness in geophysics research and
training in the Australian university sector is
evident in ANSIR research projects. The
Management Advisory Board notes that
university research funding provided for ANSIR
projects by the Australian Research Council
accounted for less than 1% of project field
operating costs in the three years to June 2000.
Throughout this year, the Board developed a
working paper outlining a proposal for a national
program in the Earth sciences. Although such a
program would be multidisciplinary and involve
not only university researchers and students but
also industry and the government research
sectors, experience overseas has shown that such
programs, when based around a strong effort in
seismic imaging, enhance the broad spectrum of
the Earth sciences, and not only seismological
research. Support for such a program in Australia
was first articulated in 1982. The ANSIR
Director and the Chairman of the Management
Advisory Board have discussed the proposal with
researchers in individual universities, and this has
shown that the support is still strong. ANSIR will
canvas the university sector more broadly during
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the Australian Geological Convention in Sydney
in July 2000.
Both the Director and the Deputy Director
continued to be active in both national and
international science issues throughout the year.
The Deputy Director is President of the
International Association of Seismology and
Physics of the Earth’s Interior, and will give the
Union Address at the Conference of the
International Union of Geodesy and Geophysics
in Birmingham in July 2000. He is a member of
the National Committee for the Solid Earth
Sciences. The Director is Co-Chairman of

Coordinating Committee 8 of the International
Lithosphere Program, which aims to facilitate
international communication and collaboration in
research based on deep geophysical imaging. He
is also a member of a Working Group of the
Commonwealth’s Coordinating Committee of
Science and Technology developing a policy
framework for the funding and management of
future MNRF’s, and participated in a task force
of the Working Group that considered the
advantages and disadvantages of different
funding models for MNRF’s.

TABLE 5: ANSIR Management Advisory Board Members, 1999/00:
Prof. John Lovering

Board Chairman

Dr Neil Williams

Chief Executive Officer, AGSO

Representing AGSO

Dr Chris Pigram

Chief, Minerals Division, AGSO

An observer, as he is Chief of the
Division in AGSO that hosts the AGSO
node of ANSIR

Prof. David Green

Director, Research School of Earth Sciences, ANU
Research School of Earth Sciences, and ANSIR

Representing ANU

Prof. Brian Kennett

Deputy Director

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 Peter Purcell

P&R Geological Consultants Pty Ltd, Perth

Representing the petroleum industry
through APPEA

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, 1999/00 (Specified Personnel)
Dr Barry J Drummond

AGSO

ANSIR Director

Prof. Brian LN Kennett

ANU

ANSIR Deputy Director

Ms Joy Dunn

AGSO

Business Manager from March, 2000

Mr Stefan Sirotjuk

ANU

Assistant Operations Manager

TABLE 7: ANSIR Access Committee, 1999/00
Prof. Brian Kennett

ANSIR Deputy Director

Dr Barry Drummond

ANSIR Director

Prof. Evan Leitch

University of Technology Sydney

Prof. Stewart Greenhalgh

The University of Adelaide

Dr Michael Etheridge

SRK International

Access Committee Chairman

Figure 21: ANSIR Management Advisory Board Chairman Prof. John Lovering (centre) being shown
field operations near West Wyalong in the central Lachlan Fold Belt by ANSIR project geophysicist
David Johnstone (left) and ANSIR Director Dr Barry Drummond. (Photo: Prof. Evan Leitch, University
of Technology Sydney and ANSIR Board Member)
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Enhancing the Facility
Both the portable instrument pool and the
reflection seismic equipment pool were enhanced
during the year. The upgrade of the short period
portable instruments to 16-bit sample size
continued. This allows the instruments to record
a greater dynamic range than previously possible.
Extra cables and geophones were ordered for the
reflection recording equipment. These will allow
more cost-efficient high resolution imaging, high
resolution imaging in a wider range of geological
conditions, and more reliable performance in
areas with highly attenuating near surface
conditions. They will also allow high resolution
lines to be recorded simultaneously with regional

scale lines by using the multi-line capability of
ANSIR’s ARAM24 recording system. In
anticipation of the needs of several projects that
have been proposed for next year, ANSIR has
also purchased additional electronics and
software that will capture the (GPS-based)
absolute time of each sweep of our vibratory
seismic sources. This will allow the vibratory
sources to be used more efficiently with our short
period portable instruments. With this purchase,
we are moving closer to being able to fully
integrate our pools of portable recorders and
reflection seismic equipment in a single
experiment.

Figure 22: View of the new maintenance and storage area for ANSIR broad-band and short-period
equipment at the Research School of Earth Sciences at ANU, which was brought into commission in
March 2000. At the time the photograph was taken the broad-band equipment was being used for a
field experiment in Western Australia.
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GRANTS AND AWARDS
ANSIR is not aware of any grants or awards from traditional university funding sources, particularly
the ARC that helped fund fieldwork with ANSIR equipment in 1999/2000.
Table 8 lists funds from other sources.

TABLE 8: 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

98-15R: AGCRC Lachlan II
Seismic Transect

AGCRC/AGSO
Russell Korsch

AGCRC

1 Year

$ 292 185

98-07R: AGCRC Yilgarn Seismic
Transect

AGCRC/AGSO
Bruce Goleby

NSW DMR

$ 120 000

Newcrest Mining

$ 18 045

AGCRC
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PERFORMANCE INDICATORS AND PERFORMANCE
MEASURES
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 9 below summarises the performance indicators, and the comments are designed to indicate how
ANSIR addressed the Performance Measures in 1999/2000. Ticks show those Performance Indicators
for which significant progress was achieved during the year.

TABLE 9: Performance Indicators and Performance Measures
PERFORMANCE INDICATOR
Progress achieved

Achieved
99/00
✔

COMMENT
This was our first full year of operations. All elements of ANSIR
equipment were used in research projects that included the
university and government research sectors and industry.
Our formal calls for project proposals resulted in projects that
move us into new areas of research, including alternative energy
sources.
ANSIR research projects covered large areas of southeast
Australia and Western Australia, and were conducted at a range
of scales.
Our first experiment with broad band portable instruments in the
challenging environment of Antarctica was successful. It also
extended the international collaboration on ANSIR-supported
projects to include New Zealand.
Although the bulk of ANSIR equipment was in place at the start
of the year, development and enhancement of the facility
continued, with upgrades to our short period portable
instruments, and additional geophones and cables purchased for
the reflection recording equipment. Additional electronics and
software purchased this year will facilitate the use of our
vibratory energy sources with our short period portable
recorders.

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

✔

Research based on ANSIR data was presented at a number of
important conferences, including:
•
A conference of the International Union of Geodesy and
Geophysics in Birmingham, England;
th
•
the Millenial 9 International Symposium on Deep Seismic
Profiling of the Continents and their Margins in Ulvik,
Norway; and
•
The Conference of the Australian Society of Exploration
Geophysicists in Perth.
ANSIR projects made significant contributions to understanding
and revising the geology of a number of parts of Australia,
including:
•
better definition of the district scale structures near
Kalgoorlie in Western Australia, including an attempt to
image the three dimensional architecture of key features
through the use of networks of two dimensional images; and
•
images at several scales of features in the central Lachlan
Fold Belt in New South Wales.
Deployments of ANSIR broadband portable instruments in
southeast Australia and Antarctica will contribute new knowledge
on the lithospheric structure in those areas
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The number of postgraduate students using ANSIR data for their
research projects grew slightly. The regions being studied range
from large portions of the continent to old river channels several
hundred metres wide.
The Deputy Director’s short course based on his published text
on seismic tomography was presented at Monash University to a
mixed group of postgraduate students, university researchers
and lecturers and industry geophysicists.
The list of publications based on ANSIR-supported research
continues to grow.
Facility promotion

✔

ANSIR moved to two calls for research proposals each year, in
February and August.
The facility was promoted through attendance of the ANSIR
Director and Deputy Director at several national and
international conferences, listed above.
The ANSIR Director is a co-chairman of a new Coordinating
Committee of the International Lithosphere Program providing
an avenue for promoting ANSIR as a research facility to the
international research community.
ANSIR featured in several articles in magazines for nontechnical, non-scientific readers.
The ANSIR Web page continued to prove a valuable avenue for
distributing ANSIR information.

Contribution to enhancing
Australia’s prestige

✔

The use of ANSIR’s broad band portable instruments in a project
in Antarctica allowed us to extend the international collaboration
based on ANSIR data to New Zealand.
The research results and the quality of data presented in papers
at the international conferences listed above were of high quality
when benchmarked against the efforts of peer researchers from
overseas.

Contribution to research
linkages

✔

All ANSIR projects involve collaboration between research
groups, or between industry and research groups.
ANSIR was able to facilitate links between Australian
researchers seeking to work on similar topics. The project in the
central Lachlan Fold Belt (Case Study 4) was based on two
proposals originally submitted to ANSIR, and ultimately used
funding from 4 sources: the Cooperative Research Centres
Program, AGSO, the NSW State Government and a mineral
exploration company.

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 being
prepared for the scientific press.
Collaboration extended to service companies which contributed
to the visualisation research results and their promulgation to the
exploration sector.
A number of small service companies provided consultancy and
contract services to seismic reflection field operations.
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Enhancing the Facility

✔

The ANSIR Board pursued the objective of “providing national
leadership, international visibility and collaboration in community
service through the use and operation of world class facilities for
seismological research” by:
•
contributing to the debate on science issues in Australia
through submissions to a number of reviews and
discussions of Australia’s science base; and
•
developing a proposal for a multidisciplinary, multi-sector
national program in the Earth sciences, and starting the
process of taking the program to the university sector.

Promoting the objectives of
the MNRF Program

✔

All efforts to promote ANSIR and our research results, and
submissions to national reviews of the science base, have
stressed the role of the MNRF Program in developing ANSIR.
ANSIR emphasises that its projects contribute to the economic,
environmental and social well being of Australians.
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PERSONNEL ASSOCIATED WITH ANSIR DURING
1999/2000
The following personnel were associated with ANSIR during 1999/00. 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
Prof. Brian L.N. Kennett
Mr Peter Maher
Ms Joy Dunn
Mr Stefan Sirotjuk

ANSIR Director
ANSIR Deputy Director
Business Manager
Business Manager
Assistant Operations Manager

AGSO
ANU
AGSO until March 2000
AGSO from March 2000
ANU

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 S. Bannister
Dr Roger Bateman
Prof. M. Cara
Dr G. Clitheroe
Mr Clive Collins
Dr Fred Davey
Dr E. Debayle
Dr Barry Drummond
Dr Douglas Finlayson
Dr Richard Glen
Dr Karsten Gohl
Dr Bruce Goleby
Dr E. Graeber
Dr O. Gudmundsson
Dr Peter Hatherley
Mr Patrick Henry
Assoc. Prof. Greg Houseman
Mr John Holliday
Dr Imi Itikarai
Dr Wally Johnson
Dr Leonie Jones
Prof Brian LN Kennett
Dr Ken Lawrie
Dr James Leven
Dr J. J. Leveque
Mr Fraser MacCorquodale
Mr Phil McInerney
Dr Y. Nishimura
Dr Eva Papp
Mr Greg Poole
Prof. Lee Powell
Dr Ray Shaw
Prof Hideki Shimamura
Mr Stuart Smith
Prof. Cliff Thurber

Institute of Geological & Nuclear Sciences, New Zealand
Kalgoorlie Consolidated Gold Mines Pty Ltd
University of Strasbourg
US Geological Survey
AGSO
Institute of Geological & Nuclear Sciences, New Zealand
RSES, ANU
AGSO
AGSO and AGCRC
NSW Department of Mineral Resources, Geological Survey
Macquarie University
AGSO
Monash University
RSES, ANU
CSIRO Exploration and Mining
Rabaul Volcanological Observatory
Monash University
Newcrest Mining Pty Ltd
Rabaul Volcanological Observatory
AGSO
AGSO and AGCRC
ANU
AGSO
AGSO and AGCRC
University of Strasbourg
Newcrest Mining Pty Ltd
North Limited
Hokkaido University, Japan
ANU (Geology) and CRC LEME
BHP Coal
University of Wisconsin, USA
Consultant to NSW Department of Mineral Resources
Hokkaido University, Japan
North Limited
University of Wisconsin, USA
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Mr Barry Willcox
Mr Tony Yeates

AGSO
AGSO

Postgraduate Students
Mr John Bus
Ms Tara Deen
Mr Ron Hackney
Mr David Hollinsgworth
Mr Christopher Leslie
Mrs K. Marson-Pidgeon
Mr K. Yoshizawa

Macquarie University
Macquarie University
Tectonics Special Research Centre, University of WA
Curtin University of Technology
ANU and CRC LEME
RSES, ANU
RSES, ANU

Scientific Support Staff
Mr Tim Barton
Mr David Johnstone
Mr Andrew Owen

Geophysicist
Geophysicist
Geophysicist

AGSO
AGSO
AGSO

Technical Officer
Mechanic
Technical Officer

ANU
AGSO
ANU

Technical Support Staff
Mr Armando Arcidiaco
Mr Alan Crawford
Mr Tony Percival

20%
100%
30%

Temporary Field Staff as required

Service Companies:
Function/Project

Company

Nature of Service

Facilities Management Services

Trace-Terracorp Pty Ltd

Operate Seismic Reflection
Equipment housed at AGSO –
from August 1998.

Lachlan II Seismic Transect

Hampton Transport Services

Line preparation contract.

Dynamic Satellite Services

Surveyors.

Quartermaine Consultants
TPV Excavations

Investigation for Aboriginal
Sites.
Line preparation contract.

Dynamic Satellite Services

Surveyors.

Yilgarn Seismic Transect
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Contact Details
Dr Barry Drummond
(ANSIR 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
(ANSIR Deputy Director)
Research School of Earth Sciences
Australian National University
Canberra ACT 0200
Tel
02-6249 4621
Fax
02-6257 2737
Email Brian.Kennett@anu.edu.au

Mr Peter Maher (ANSIR Business Manager until March 2000)
Australian Geological Survey Organisation
GPO Box 378
Canberra ACT 2601
Tel
02-6249 9558
Fax
02-6249 9972
Email peter.maher@agso.gov.au

Ms Joy Dunn
(ANSIR Business Manager from March 2000)
Australian Geological Survey Organisation
GPO Box 378
Canberra ACT 2601
Tel
02-6249 9364
Fax
02-6249 9972
Email joy.dunn@agso.gov.au
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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

APPEA

Australian Petroleum Production and Exploration Association

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, ANU

TSRC

Tectonics Special Research Centre

VIEPS

Victorian Institute of Earth and Planetary Sciences
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