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The Australian National Seismic Imaging Resource (ANSIR) is
established and supported under the Australian Government’s
Major National Research Facility Program

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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DIRECTOR’S REPORT
This has been a year in which we built the
foundations of ANSIR. The contract to establish
ANSIR had been signed in June 1997 between
the Australian Government, the Australian
Geological Survey Organisation (AGSO) and the
Australian National University, through its
Research School of Earth Sciences. This contract
is known as the Commonwealth Agreement.
Another contract (the Facility Agreement),
between AGSO and ANU created ANSIR as an
unincorporated joint venture.
The Executive Director of AGSO and the
Director of the Research School of Earth
Sciences appointed the Management Advisory
Board in 1997/98. It is an influential Board, with
members drawn from the senior ranks of industry
and the university and government research
sectors. The Board embraced a strategic planning
process, in which the formal objectives for
ANSIR were articulated. They define ANSIR to
be a centre of excellence, to be created through
“providing national leadership, international
visibility and collaboration in community service
through the use and operation of world class
facilities for seismological research.” ANSIR’s
role therefore will extend beyond its immediate
task of seismological imaging to embrace the
intellectual well being of the broader Australian
Earth science community.
The Commonwealth Agreement sets out the
Establishment Plan for ANSIR. It describes the
equipment ANSIR would assemble and the
principles of how it would be operated. The plan
was implemented, with construction of short
period portable seismic recorders proceeding
apace at the ANU, and both AGSO and ANU
entering tendering processes for the purchase of
other equipment. Much of this equipment will be
delivered and commissioned throughout the later
parts of 1998. The Australian dollar remained
weak throughout the tendering process, but the
funding available allowed the core of our
equipment pool to be purchased. A long term
loan of equipment from ANU more than made up
for shortfalls in the purchase prices of broad
band portable instruments, and extra funds from
AGSO helped purchase seismic reflection
recording equipment. Other funds from AGSO
allowed ANSIR to expand its technical
capabilities into high resolution imaging.
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ANSIR’s scientific program was also started. A
number of experiments were staged for a
research community obviously eager to embrace
ANSIR’s capabilities. One, in Rabaul in Papua
New Guinea, used the first batch of ANU short
period portable recorders, which were shipped to
the field only weeks after leaving the production
line. They performed exceptionally well.
Equipment for several experiments was
borrowed from the United States Geological
Survey, and a number of other experiments were
conducted with equipment ceded to ANSIR by
AGSO on the signing of the Commonwealth
Agreement.
Particularly pleasing was the range of research
groups who sought to use ANSIR facilities, and
the number of projects with collaboration
amongst several institutions. Support came from
the university and government research sectors,
the minerals industry, and Australia’s overseas
aid agency AusAID. The projects are designed to
bring wide ranging long term social, educational
and commercial benefits.
Next year will see further developments in the
way ANSIR conducts its operations. The ANSIR
Management Advisory Board has appointed an
Access Committee to advise the Director on the
scientific merit of research proposals submitted
to ANSIR. It is chaired by the Deputy Director,
who will implement a formal process to call for
and assess research proposals. Administrative
arrangements are also under review, and tenders
have been called for a Facilities Manager at
AGSO. This process will be completed in
1998/99.
Next year brings the exciting prospect that the
results of our first experiments will become
available and start to make an impact. When
bidding for the funds to set up ANSIR, the
Director and Deputy Director made the claim at
interview that ANSIR would be “based on
leading edge technology that can be largely in
place within a year of funding, and it will begin
to deliver results and benefits less than two years
after that.” We are well on our way.

DR BARRY J DRUMMOND
ANSIR DIRECTOR
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INTRODUCING ANSIR
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 formally in
June, 1997 under the Commonwealth
Government’s Major National Research
Facilities Program.
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. That leadership will extend
beyond research into seismic imaging techniques
to include encouraging and facilitating
collaboration between scientists and institutions,
both within Australia and internationally, whose
research would benefit from the application of
seismic imaging techniques.
The establishment of ANSIR recognises
Australia’s economic dependence on its resource
and rural industries, and it acknowledges the
need to mitigate the effects of natural hazards
such as earthquakes. It recognises a growing
concern for better management of our
environment, for example, our natural
groundwater systems. To assist our industries,
safeguard our towns and cities from natural
hazards and to provide input into multiple land
use decisions, thereby bringing long term
benefits to the Australian people, we need a
better understanding of the structure and
composition of the Earth at depth, and at a range
of scales. That understanding will come from
two and three dimensional images of the
subsurface created through a range of seismic
imaging techniques.
ANSIR is one of seven new Major National
Research Facilities (MNRFs) announced by the
Commonwealth Government in 1995. In
supporting the MNRF Program, the
Commonwealth 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. By
developing the national science and technology
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infrastructure in this way, the Commonwealth
was taking a strategic step towards keeping
Australia at the leading edge of key technological
developments and so enhancing its scientific and
industrial competitiveness.
The Commonwealth’s Major National Research
Facilities Program provided a grant of $5 million
to assist the establishment of ANSIR. It is being
used to establish a pool of equipment that can
create images of the interior of the Earth. Other,
additional resources are being provided by
ANSIR’s host organisations, AGSO and ANU.
This was a year during which the first
substantive steps were taken to establish
ANSIR’s equipment pool. Some of the
equipment is now in place; the remainder will be
assembled over the next year. Brought together
from all parts of the globe, the equipment that
ANSIR is assembling will provide a
comprehensive and flexible facility unlike any
other in the world. Individual elements can be
deployed separately for a range of different
experiments, or they can all be linked together as
an array for large, comprehensive experiments.
ANSIR can use naturally occurring seismic
energy for its experiments, or create its own as
and when it wants.
Details of the planned equipment pool are given
in Table 1.

Figure 1: ANSIR’s short period portable recorders
were built to an ANU design. They feature solid-state
memory and extremely low power consumption. They
are therefore very well suited to harsh Australian field
conditions.
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TABLE 1: Equipment Selected by ANSIR
SEISMIC REFLECTION INSTRUMENTS
(housed at AGSO)

PORTABLE SEISMIC INSTRUMENTS
(housed at ANU)

ARAM24 seismic reflection recording instrument
• 24 bit Delta-Sigma technology
• Initially 360 channels
• 10 Hz geophones - 360 sets, 12 geophones per string
• 40 Hz geophones - 144 sets, 4 geophones per string
• 100 Hz geophones - 144 single geophones

Short period recorders (50 units)
• Solid state, 80Mbyte flash card memory
• Programmable sample interval
• 1 Hz seismometer
• 4.5 Hz three component geophone

4×IVI Ground Vibrators - suitable for basin, regional and
province scale studies
• “Birdwagen” buggy mounted
• 60,000 lb peak force
• P-wave
• Pelton Controller
IVI Mini-vibrator - for small scale, high resolution studies
• Truck mounted
• 6,000 lb peak force
• High frequency (to 500Hz)
• P- and S-wave
• IVI Controller

Broad Band recorders
11×Nanometrics Orion recorders
• 24 bit
• 2 Gbyte disc storage
• Guralp CMG40T seismometer
• Solar power assembly
4×Reftek 72A-02 recorders (on long term loan
from ANU)
• 16 bit
• 6 channels
• 600 Mbyte disc storage
• Guralp CMG40T seismometer
• Solar power assembly

Figure 2: Seismic imaging techniques use the travel
times of seismic energy through the Earth, and the
waveforms of the energy, to build images of the
subsurface. The energy can come from a variety of
sources, including earthquakes, explosions and
mechanical ground vibrators. ANSIR will have two
types of ground vibrators. The IVI 60,000lb buggy
mounted vibrator shown here will be used for studying
structures at depths as great as 50-60 km.
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RESEARCH
ANSIR’s pre-eminent objective includes being a
“centre of excellence” in seismic imaging, but
the science of seismic imaging is such that the
experiment must be taken to the geological
structure. The entire continent is ANSIR’s
laboratory. ANSIR also seeks to build
collaborative relationships with agencies other
than AGSO and ANU. In both the geographic
distribution of its experiments, and the
distribution of the researchers who undertake the
experiments, ANSIR is therefore a “virtual”
centre of excellence, with a major focus on
building relationships rather than concentrating
resources in one laboratory.

trialing new equipment and helping to define the
types of issues that would arise in the future
when working collaboratively with a range of
research groups. Lessons learnt from these
experiments will be used in setting out operating
procedures for future experiments with ANSIR’s
new and complete equipment pool.
A full list of experiments undertaken in 1997/98
is given in Table 2. They have a broad range of
scientific aims, and demonstrate how ANSIR can
not only contribute to our knowledge of the
internal structure of the Earth, and the processes
that shaped it, but also to outcomes that are
economic and social.
Social Impacts

Although the bulk of ANSIR’s new equipment
will not be in place until 1998/99, ANSIR was
able to support a number of experiments using
the first batch of portable short period recording
instruments built at ANU and equipment
transferred from AGSO on the establishment of
ANSIR in June 1997. Trials of the first batch of
broad band recorders also took place.
These experiments were widely distributed
geographically and proved very useful, both in

Two of the larger experiments and one of the
smaller experiments serve as illustrations of how
seismic research can impact on social issues.
Rabaul Harbour
The Papua New Guinea city of Rabaul was
destroyed by the eruption of a volcano in 1994.
Much of the seismological monitoring network
that formed a critical part of the early warning

Kimberley Field
Trials
Rabaul Caldera
Hamersley
Basin

Broken Hill
Refraction
Kalgoorlie

Quarry Blast
Recording
Lachlan Fold Belt
Reflection
Lachlan Fold Belt
Refraction

Road Rollers

Figure 3: The entire world is ANSIR’s laboratory. Experiments undertaken with ANSIR equipment
are undertaken in all parts of the continent, and overseas.
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system for volcanic eruptions was destroyed. In
retrospect, more accurate information on
earthquakes associated with magma ascent prior
to the eruption would have been possible if
accurate models of the distribution of seismic
velocities under the volcano had been available.
This in turn would have led to better emergency
management procedures.

the project, seismic energy from earthquakes and
carefully placed and timed explosions was
recorded. Australian researchers participating in
the project were funded by AusAID. The data
processing and inversion requirements of
experiments such as this are considerable; results
in the form of updated velocity models will begin
to come on stream in 1 - 2 years.

Figure 5: Example of an earthquake recording at
Rabaul using a solid state recorder developed at ANU.
This event occurred approximately 120km from
Rabaul and was recorded using a short period vertical
seismometer. Both a P wave and an S wave are
clearly visible. (Source: Research School of Earth
Sciences, Annual Report for 1997)

Figure 4: a) The configuration of the RELACS
deployment. Solid circles represent one component
stations, triangles are three-component stations. b) A
subset of the earthquakes recorded by the array (solid
circles) together with the explosions set off for profiling
and shot into the RELACS array (stars) (Source:
Research School of Earth Sciences, Annual Report for
1997)

The seismological network is being replaced by
AusAID. A multinational project undertaken by
ANU, AGSO, Hokkaido University in Japan and
the University of Wisconsin in the United States,
and using ANSIR short period instruments and
other instruments from the participating
organisations, was designed to build a three
dimensional velocity model of the region. During
ANSIR Annual Report for 1997/98

Broken Hill
Within a decade, the major mineral lodes at
Broken Hill are likely to be exhausted following
many decades of mining. Broken Hill city is a
major regional centre, and if its livelihood is lost
social disruption will occur throughout much of
western New South Wales.
Metallogenic models form the basis of
exploration strategies applied by mining
companies, and require robust geological and
geophysical information. Major multidisciplinary
geological and geophysical mapping programs
have been underway in the region for five years,
conducted by the NSW Geological Survey, the
South Australian Department of Primary
5

Industries and Resources, and AGSO, under the
Broken Hill Exploration Initiative. A number of
university groups and two cooperative research
centres are also actively working in the area.
Seismic reflection profiling undertaken
previously in the region added considerably to
our understanding of the crust under the mineral
lodes, but information on the composition of the
crust was missing. The Australian Geodynamics
Cooperative Research Centre (AGCRC) recorded
a seismic refraction profile across the Broken
Hill Block and its southeast margin in order to
address this information gap. The AGCRC used
portable instruments borrowed from the United
States Geological Survey, because ANSIR’s
portable instruments were still under
construction, and shot hole drilling and
explosives handling provided by ANSIR. The
refraction profile was largely coincident with the
previous seismic reflection profile.
The resulting model of the crust has low seismic
velocities compared to world average values, and
requires the crust in the region to have little or no
mafic rocks, consistent with the absence of I(granodiorite) type granitoid rocks in the region.
Such low velocities, and therefore probably
densities, would require the crust to have reached
its current thickness by tectonic rather than
igneous processes. Tectonic thickening of low
density crust would in turn explain the high
metamorphic grades in the region, of up to
0.6 Gpa, through isostatic rebound and erosion.

models, as an aid to the mineral exploration
industry. The seismic refraction experiment to
map crustal composition at Broken Hill
discussed above is an example. A seismic
reflection project at Kalgoorlie is another, in
which the objective was to map structures near
the deposits of the Golden Mile.
In two separate but coordinated experiments
conducted by the Australian Geodynamics
Cooperative Research Centre at AGSO working
with the NSW Geological Survey in the Lachlan
Fold Belt in NSW, both the composition and
structure of the crust were targeted. The region
studied is known as the Lachlan Transverse
Zone, a broad region trending WNW-ESE
through Parkes. Many historical and recently
discovered gold deposits lie within this zone. The
seismic refraction study demonstrated that the
transverse zone has an expression within the
crust, which is different to the north and south of
the zone.
The seismic reflection data were used to map the
structures in the crust that controlled its
formation and subsequent deformation, and
thereby probably playing a primary role in
focussing the gold forming processes into this
zone.

Road Rollers
At a smaller scale, the measurement made by
ANU of the vibrations in the ground caused by a
vibrating road roller working in an urban
environment provided information to the
consulting engineer that could be used to
mitigate the unpleasant effects of the vibrations
on nearby residents.
Economic Benefits

Figure 6: North-South cross section showing the
differences in crustal structure north and south of the
Lachlan Transverse Zone (LTZ). The cross section
suggests that the LTZ may be south dipping. (Source:
Doug Finlayson, AGSO)

A number of the projects were designed to test or
contribute to the development of mineral systems
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TABLE 2: Research Projects for which field work was undertaken in 1997/98
PORTABLE INSTRUMENTS

EQUIPMENT

RESEARCHERS

PROJECT OBJECTIVE

Rabaul Caldera, PNG

Short Period
Instruments

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

Short Period
Instruments

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

Short Period
Instruments

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

Kimberley Broad Band Trials,
WA

Broad Band
Instruments

Prof Brian Kennett, ANU

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

Hamersley Basin, WA

Seismic
reflection crew;
equipment
vested by AGSO

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

Seismic
reflection crew;
equipment
vested by AGSO

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

Seismic
reflection crew;
equipment
vested by AGSO

Dr Russell Korsch,
AGCRC (AGSO);
Dr Richard Glen, NSW
Department of Mineral
Resources

Record 3 deep seismic reflection
traverses near Parkes, NSW, to study
structures in the Lachlan Transverse
Zone

Broken Hill, NSW

Shot hole drilling
and explosives
handling
(Recorders from
USGS)

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

Shot hole drilling
and explosives
handling
(Recorders from
USGS)

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

REFLECTION EXPERIMENTS

OTHER EXPERIMENTS

ANSIR Annual Report for 1997/98

7

PROMOTING ANSIR
Widespread formal promotion of ANSIR during
1997/98 was considered premature, because most
of the new state-of-the-art equipment was not
available. However, ANSIR was promoted
informally, mostly through the networks of the
Director and Deputy Director and their research
collaborators. This resulted in the 9 projects
listed in Table 2, which together represent
project operational expenditure exceeding $1
million.
Formal promotion of the Facility will begin in
1998/99.
COLLABORATION, EDUCATION AND TRAINING
OPPORTUNITIES
Early efforts during 1997/98 to build research
linkages were quite successful. Those formed are
included in Table 2, where the researchers and
their organisations undertaking each project are
listed. All but two projects had two or more
collaborators. In establishing many of these
links, ANSIR’s role of bringing together groups
who have the complementary resources and skills
needed for successful projects began to evolve.
Promotion within the international scientific
community was through articles in the popular
scientific literature, and through personal
contacts of the Director and Deputy Director, and
links established by project researchers. The
Rabaul project is probably indicative of how
linkages between research groups will form in
the future. In that project, Hokkaido University
and the University of Wisconsin are
collaborating with ANU and AGSO.
The Hamersley Project is an example of forging
collaborative links between researchers and
industry. It was conducted for the Tectonics
Special Research Centre at the University of
Western Australia, and was part funded by BHP
Iron Ore and Robe Iron Mining Company Pty
Ltd. Company staff were actively involved in the
planning of the various stages of the project, and
participated in field excursions along the corridor
of the transect. They also contribute to
discussions on the interpretation of the seismic
data. The collaboration with industry is formally
managed through the Minerals and Energy
ANSIR Annual Report for 1997/98

Research Institute of Western Australia
(MERIWA).
The Hamersley Project also made a significant
contribution to education and training during
1997/98. Seismic reflection data were collected
along several traverses which made up a transect
oriented approximately N – S, to the west of
Newman. The transect was multidisciplinary,
with student projects designed to map the
geology and collect other geophysical data sets
along a corridor containing the seismic lines, and
to integrate their results with interpretations of
regional gravity and aeromagnetic data. The
interaction of the students with company
geologists is invaluable for the students.
CONTRIBUTION TO AUSTRALIAN INDUSTRY
ANSIR’s products are knowledge and
information, not hardware tools. Australian
industry has input into the nature and direction of
ANSIR research through several routes.
Many of the institutions that conduct
experiments with ANSIR resources have their
research programs shaped through consultation
with industry. AGSO and CSIRO are examples.
The amount and type of input varies. AGSO, for
example, shapes its forward program following
consultation with industry. In contrast, the
Australian Geodynamics Cooperative Research
Centre (AGCRC) has industry leaders on its
Management Board, which sets the broad
strategic direction for the AGCRC. Its work
program is determined following advice from an
Industry Advisory Panel whose members are
drawn from the exploration industry. The
projects that come from these organisations,
therefore, are designed to meet the medium to
longer term needs of industry.
A number of ANSIR’s projects have shorter term
impact on industry. Typically, these projects
have industry involvement, either through
shaping the objectives of the project, where
influence is through the provision of some or all
of the funds necessary for the project, or through
the inclusion of their staff in the project
activities. In such projects, the seismic images
would be used directly in the day to day activities
of the exploration and mining companies,
particularly through refining their understanding
of geological structures at depth.
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TABLE 3: Companies involved in ANSIR Projects in 1997/98.
Companies Involved in Research
Project

Company

In Kind
Support

Road Rollers, ACT

WP Brown Consulting
2
Engineers

Quarry Blast Recording,
NSW

Pioneer Concrete (Bass
3
Point)

Kalgoorlie, WA

1

Nature of
Collaboration

Confidential

Consultancy

Yes

No

Yes

No

Support only
(access to
quarries for
blast
recording)

BHP Iron Ore

Yes

$140,000

Collaboration

Robe River Mining Company
3
Pty Ltd

Yes

$140,000

Collaboration

Kalgoorlie Consolidated Gold
3
Mines Pty Ltd

Yes

Yes

Collaboration

Blue Circle Southern Cement
3
Ltd (Marulan)
Hamersley Basin, WA

Grant

3

1 Grants listed here may have been used in whole or in part for project research other than direct field
data acquisition costs.
2 Small Company
3 Large Company

The Hamersley Project described above is an
example. The project at Kalgoorlie is another. It
was initiated by Kalgoorlie Consolidated Gold
Mines Ltd (KCGM). ANSIR linked KCGM with
the Australian Geodynamics Cooperative
Research Centre (AGCRC), which had research
interests which complemented those of KCGM.
The AGCRC has as its research participants
AGSO, CSIRO, La Trobe and Monash
Universities and Digital Equipment Corporation
(Australia) Ltd. The AGCRC was able to offer
the results of its geomechanical, thermal and
fluid flow modelling based on previous seismic
results from the region. The AGCRC was also
able to build links to small private sector service
providers who specialise in integrating and
commercialising the results of research.
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Details of all companies involved in ANSIR
activities, and the form of their involvement, are
given in Table 3.
Finally, ANSIR projects employ a range of
subcontractors, including anthropologists, earth
moving contractors, surveyors and freight
companies. They are mostly small companies.
ANSIR staff have experience in working in a
range of operating environments across
Australia. By working with AGSO projects,
these contractors often learn new ways of
operating in remote locations in environmentally
sensitive ways.
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STAFFING AND ADMINISTRATION
ANSIR Management Structure
ANSIR’s corporate structure is summarised in
Figure 7 and its management structure in
Figure 8.
ANSIR is formally constituted as an
unincorporated joint venture between AGSO and
the ANU.
Because it is an unincorporated joint venture,
ANSIR cannot by itself employ staff, own
equipment or enter into contracts. All of these
activities are therefore undertaken individually
by AGSO or ANU. AGSO and ANU will each
own a portion of the equipment to be purchased
using the grant from the Commonwealth’s
MNRF Program. ANSIR will provide a conduit
between AGSO, ANU and researchers wishing to
undertake seismological research using the
equipment.

ANSIR has a Facility Management Board which
is responsible for setting the broad, strategic
directions of ANSIR. Members of the Board are
appointed by the Executive Director of AGSO
and the Director of the Research School of Earth
Sciences at ANU. At its inaugural meeting, the
Board decided that it was a Management
Advisory Board, rather than a Board of
Management.
The inaugural ANSIR Board was appointed in
late 1997 (Table 4) and met twice during
1997/98, on 20 January and 1 May, 1998.

Figure 8: ANSIR Management Structure at
Commencement Date.

Day to day ANSIR activities are managed by the
ANSIR Director and Deputy Director. The
Director is a member of the Management
Advisory Board. The Deputy Director is an
observer. The Director and Deputy Director are
assisted by an Operations Manager and an
Assistant Operations Manager (Table 5), one
from each of the host organisations.

Figure 7: ANSIR Corporate Structure – an
Unincorporated Joint Venture
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The Director is advised by an Access Committee
on the merit of scientific proposals submitted by
researchers to ANSIR. The Access Committee
appointed by the Board at its inaugural meeting
is listed in Table 6. Although the Access
Committee was formed during 1997/98, it did not
meet formally during the year because the first
formal call for scientific proposals was not until
early in 1998/99.
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TABLE 4: ANSIR Management Advisory Board Members, 1997/98:
Prof. John Lovering

Board Chairman

Dr Neil Williams

Executive Director, AGSO

Representing AGSO

Dr Chris Pigram

Chief, Petroleum & Marine Division, AGSO

Representing AGSO following the
inaugural Board meeting

Prof. David Green

Director, Research School of Earth Sciences,
ANU

Representing ANU

Prof Brian Kennett

Research School of Earth Sciences, and ANSIR
Deputy Director

As proxy to Prof. Green, represented
ANU at Board Meetings during 1997/98

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 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

TABLE 5: Appointments to Key ANSIR Positions, 1997/98 (Specified Personnel)
Dr Barry J Drummond

AGSO

ANSIR Director

Prof. Brian LN Kennett

ANU

ANSIR Deputy Director

Mr Kevin Wake-Dyster

AGSO

Operations Manager

Mr Robert Phillips

ANU

Assistant Operations Manager
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TABLE 6: ANSIR Access Committee, 1997/98
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

Achievement of Operational and
Administrative Targets during the year
Major progress was made on three fronts.
Establishing the Strategic Directions for ANSIR
The Board has begun to set the broad strategic
directions for ANSIR, and has articulated the
view that ANSIR should not only be a pool of
equipment that is accessible to all researchers on
the basis of merit, but that it should be proactive
in providing scientific leadership. It should do
this through:
• ensuring that the research conducted with the
facility is of high quality,
• maximising the opportunities to use the
facility by encouraging, fostering and
brokering alliances amongst potential
research user groups,
• seeking out and being proactive in creating
opportunities for research and the generation
of research and teaching material, and
• encouraging international involvement in
Australian seismic imaging research by
providing a national focus for research and
its promotion internationally.

Access Committee Chairman

School of Earth Sciences at ANU was the best
available recorder for Australian conditions and
was also the best value for money for ANSIR.
Construction of the first batch of 30 of these
recorders was completed at ANU in August,
1997. They were deployed immediately at
Rabaul in Papua New Guinea (see above), where
they proved to be very reliable. Construction was
then started on the second batch of 20
instruments.
All other equipment has to be purchased.
Tenders were called by AGSO for the supply of
the vibratory energy sources and seismic
reflection recording equipment and by ANU for
the supply of seismometers and portable
broadband seismic recorders.
During the year, the Australian dollar remained
weak. This had several effects. Funds were
available for only 11 broad band portable
recorders, instead of the 12 that had been
planned. However, the loss of one instrument
was more than offset by the long term loan to
ANSIR of 4 instruments by ANU. ANSIR
purchased seismometers for the 4 loaned
instruments so that they would be compatible
with the 11 instruments purchased by ANSIR.

Establishing the Equipment Pool
This was the year during which the outline of
ANSIR’s pool of equipment took shape.
The Commonwealth Agreement set out an
establishment plan for ANSIR, including the
style of equipment to be purchased, and an
indicative timetable.
A pool of short period seismic recorders is being
established at ANU. An independent call for
quotations for short period recorders through
AGSO showed that a design by the Research
ANSIR Annual Report for 1997/98

The lower dollar also restricted the number of
recording channels on the seismic reflection
recording equipment to 360, rather than 600 as
originally planned. Seismic reflection recording
systems have some components that are
absolutely necessary, and others, such as the
number of recording channels, which are
scaleable. All non-scaleable components were
purchased. Sufficient recording channels were
purchased for projects anticipated in the short
term. More recording channels can be purchased
or leased when funds are available in the future.
The lower number of channels may have an
12

impact in future years when 3 dimensional
reflection surveys may be required.
Orders have now been placed with selected
manufacturers for the portable recorders, the
seismic reflection recording equipment, and the
ground vibrators. The first batch of broadband
instruments was delivered during 1997/98 and
field trials have started. Delivery of the
remaining components by external suppliers is
expected during 1998/99.
During the year, AGSO confirmed funding for
the purchase of a high frequency (mini) vibrator
suitable for high resolution imaging of shallow
structures. This will expand ANSIR’s
capabilities into experiments suitable for
environmental and groundwater research, and for
mine-scale imaging.

ANSIR Annual Report for 1997/98

Revisiting Internal Management Systems
The Operational Plan set out when ANSIR was
established was based on operational support for
the seismic reflection component provided inhouse by AGSO. In April, 1998, with the
endorsement of the Management Advisory
Board, AGSO decided to test the commercial
market for the provision of Facilities
Management services. Expressions of Interest
were called, and on the basis of the indicative
costings provided, formal Tenders were
subsequently called. Tenders did not close until
August, 1998, outside this reporting period, and
the results will be reported in the next Annual
Report.
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PERFORMANCE INDICATORS
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 7 below summarises the performance indicators, and the comments are designed to show how
ANSIR met the Performance Measures in 1997/98. Ticks show those Performance Indicators for
which significant progress was achieved during the year.

TABLE 7: Performance Indicators and Performance Measures
PERFORMANCE INDICATOR
Progress achieved

Achieved
97/98
✔

COMMENT
Contracts for the establishment of the Facility were signed with
the Commonwealth just prior to the reporting period. Work
continued through 1997/98 on assembling the equipment pool.
The Management Advisory Board was appointed and met for
the first time in January 1998. It appointed the Director, Deputy
Director and the Access Committee. AGSO and ANU then
appointed the Operations Manager and the Assistant
Operations Manager.
A review and restructure of the internal management systems
for seismic reflection based projects was started.
The first scientific projects were begun, several using ANSIR’s
first batch of portable instruments and others with borrowed
equipment.

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

✔

Facility promotion

✔

ANSIR’s first batch of projects will have a broad client base,
including:
•
Australia’s overseas aid program (hazard mitigation in
Rabaul),
•
the minerals industry (iron ore companies in the Hamersley
Basin, gold companies at Kalgoorlie, and exploration
companies in Broken Hill and central NSW) ,
•
construction companies (the effects of vibrating road
rollers), and
•
research (Quarry blast recording, Macquarie University;
AGCRC).
•
Experiments were also undertaken to field test ANSIR’s
new broad band portable recorders (Kimberley field trials).
•
ANSIR was also asked to provide advice on whether
seismic techniques could be used to detect native moles
burrowing underground.
Plans were formulated for promoting ANSIR at upcoming major
conferences within Australia.
Articles were placed in the popular scientific press both within
Australia and internationally describing ANSIR and its
objectives.

_______________________________________________________________________________________
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Contribution to enhancing
Australia’s prestige

✔

A number of overseas institutions participated in the Rabaul
project.
Distinguished overseas researchers (eg. Prof Karl Fuchs,
University of Karlsruhe) are now considering visiting Australia to
work with ANSIR and plan multinational experiments.
ANSIR was asked to bid on the data acquisition for the South
Island Transect, New Zealand. This project is supported by the
National Science Foundation of the United States through a
number of United States universities. The request had to be
declined because ANSIR’s new equipment would not be
delivered in time.

Contribution to research
linkages

✔

ANSIR was able to build links between Australian researchers
seeking to work in the same areas within Australia (eg.,
Hamersley Basin, Kalgoorlie, quarry blast recording in NSW), so
that researchers proposing projects were able to build multidisciplinary, multi-sector research teams.
The ANSIR Director and Deputy Director attended and played
active roles in a multi-sector nationally focussed workshop
convened at Mandurah in Western Australia to develop
proposals to improve the teaching of geophysics in Australia.

Contribution to Australian
industry

✔

Staff from exploration companies actively collaborated in several
projects; their companies provided research funds to support
field experiments.
A small construction company commissioned research to find
out how close it could operate its machinery to housing
developments without causing undue ground vibrations.
A number of small service companies provided consultancy and
contract services to seismic reflection field operations.

Enhancing the Facility

✔

A successful bid was made to AGSO for further funding
($415,000) for equipment for ultra-high resolution seismic
reflection equipment to allow ANSIR to move into high resolution
groundwater and environmental research, and to use shear
wave generators for research into the effects of earthquakes.

Promoting the objectives of
the MNRF Program
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Publications
*Drummond, Barry J., 1998. A Brief Review of Differences in Lithosphere Seismic Properties under
Western and Eastern Australia Stimulated by Seismograms from the Marryat Creek Earthquakes of
1986. In Jean Braun, Jim Dooley, Bruce Goleby, Rob van der Hilst (Eds), Structure and evolution of
the Australian continent. AGU Geodynamics Series, 26, 79-87.
Drummond, B.J. & Collins, C.D.N., 1998. Crustal architecture and processes in southeast Australia
from seismic studies. In D.M. Finlayson & L.E.A. Jones (Eds) Minerals systems and the crust-upper
mantle of southeast Australia. Australian Geological Survey Organisation, Record 1998/2, 59-64.
Finlayson, D.M., Leven, J.H., Owen, A., Barton, T. & Johnstone, D.W., 1998. Wide-angle seismic
profiling and crustal architecture along the Molong-Wyangala structural zone, eastern Lachlan
Orogen – Preliminary interpretation. In D.M. Finlayson & L.E.A. Jones (eds), Mineral systems and
crust-upper mantle structure of southeast Australia. Australian Geological Survey Organisation,
Record, 1998/2, 69-73.
*Goleby, Bruce R., Drummond, Barry J., Owen, Andrew, Yeates, Tony, Swager, Cees, Upton,
Phaedra & Jackson, John, 1997. Recent Case histories: seismic profiling and structurally controlled
mineralisation in Australia. How regional seismic helps find minerals. In Gubins, A.G. (Ed),
Proceedings of Exploration ’97: 4th Decennial International Conference on Mineral Exploration,
Toronto, Canada, 409-420.
*Goleby, B.R., MacCready, T., Drummond, B.J. & Goncharov, A., 1998. The Mount Isa Geodynamic
Transect - Crustal Implications. In Jean Braun, Jim Dooley, Bruce Goleby, Rob van der Hilst (Eds),
Structure and evolution of the Australian continent. AGU Geodynamics Series, 26, 109-118.
*Goleby, B.R., Hackney, R.I., Powell, C.McA., Kneeshaw, M., Mason, D., Drummond, B.J. &
Hollingsworth, D.A., 1998. The TSRC's Hamersley seismic survey - testing a model for tectonic
evolution of the region. Abstracts for Tectonics Special Research Centre Inaugural Symposium,
University of Western Australia, March 1998, p31.
*Goncharov, A.G., Lizinsky, M.D., Collins, C.D.N., Kalnin, K.A., Fomin, T.N., Drummond, B.J.,
Goleby, B.R. & Platonenkova, L.N., 1998. Intra-crustal ‘Seismic Isostasy’ in the Baltic Shield and
Australian Precambrian Cratons from Deep Seismic Profiles and the Kola Superdeep Bore Hole Data,
In Jean Braun, Jim Dooley, Bruce Goleby, Rob van der Hilst (Eds), Structure and evolution of the
Australian continent. AGU Geodynamics Series, 26, 119-138.
Gudmundsson, O., Johnson, R. W., Finlayson, D. M., Nishimura, Y., Shimamura, H., Terashima, A.,
Itikarai, I., & Thurber, C., 1999. Tomography of the Rabaul “Kaia”, EOS Transactions of the
American Geophysical Union, in press.
Gudmundsson, O & Miller, H., 1998. RELACS - Imaging the Rabaul volcano. Research School of
Earth Sciences, Australian National University, Annual Report for 1997, 13-15.
Hackney, R.I., Goleby, B.R., Powell, C.McA. & Dentith, M.C., 1998. Geophysical aspects of the
Hamersley Province seismic project – MERIWA Project 282. Abstracts for Tectonics Special
Research Centre Inaugural Symposium, University of Western Australia, March 1998, p39.
Hackney, R.I., Powell, C.McA, Goleby, B.R., Hollingsworth, D.A., Cawood, P.A. & Dentith, M.C.,
1997. Geophysical signature of the Hamersley Province foreland fold-and-thrust belt, Western
Australia. In Geological Structures and their Geophysical Signatures: Abstracts Volume of the
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Marysville Conference, December 4-5th, 1997, Marysville, Victoria, Geological Society of Australia
Specialist Group in Solid-Earth Geophysics, Newsletter No 24, p29-30.
Leven, J.H., Finlayson, D.M., Johnstone, D.W., Barton, T.J., Owen, A.J., & Whatman, J., 1998.
AGCRC wide-angle seismic profiling across the Broken Hill Block and Eastern Lachlan Fold Belt,
1997: operational report. Australian Geological Survey Organisation Record 1998/35.
Leven, J.H., Finlayson, Owen, A.J. & Johnstone, D.M., 1998. A seismic model of the crust through
the Broken Hill Block and Tasman Line. In D.M. Finlayson & L.E.A. Jones (eds), Mineral systems
and crust-upper mantle structure of southeast Australia. Australian Geological Survey Organisation,
Record, 1998/2, 119 – 123.
*van der Hilst, R.D., Kennett, B.L.N. & Shibutani, T., 1998. Upper mantle structure beneath Australia
from portable array deployments. In Jean Braun, Jim Dooley, Bruce Goleby, Rob van der Hilst (Eds),
Structure and evolution of the Australian continent. AGU Geodynamics Series, 26, 39 – 57.

* Publications by ANSIR Researchers which are not based on data collected with ANSIR equipment,
but serve to promote ANSIR as a centre of excellence.
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TABLE 8: Grants and Awards
Project and Title

Researcher

Granting Body

Duration
of Grant

Value of
1,2
Grant

Rabaul Caldera, PNG

Dr Wally Johnson

AusAID

3 Years

$1,518,680

Prof Hideki Shimamura

Japanese International
Cooperation Agency

Dr Karsten Gohl
Macquarie University

Macquarie University
ARC Seeding Grant

Dr Chris Powell

Quarry Blast Recording, NSW

$250,000

1 Year

$14,000

MERIWA

3 Years

$380,000

ARC SPIRT Grant

3 Years

$247,000

Hamersley Basin, WA.
“Resolution of the subsurface
structure of the Hamersley
Province by multichannel seismic
reflection”

3

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.
3. The MERIWA grant for the Hamersley Basin Project includes the funding assistance from
industry listed in Table 3.
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PERSONNEL ASSOCIATED WITH ANSIR DURING 1997/98
ANSIR Specified Personnel
Dr Barry J Drummond
Prof Brian LN Kennett
Mr Kevin Wake-Dyster
Mr Robert Phillips

ANSIR Director
ANSIR Deputy Director
Operations Manager
Assistant Operations Manager

AGSO
ANU
AGSO
ANU

Project Researchers
Dr Roger Bateman
Dr Peter Cawood
Dr Mike Dentith
Dr Barry Drummond
Dr Douglas Finlayson
Dr Richard Glen
Dr Bruce Goleby
Dr Karsten Gohl
Dr O. Gudmundsson
Dr Imi Itikarai
Dr Wally Johnson
Prof Brian LN Kennett
Mr Doug Kepert
Mr Mal Kneeshaw
Dr James Leven
Mr David Mason
Dr Y Nishimura
Prof Chris Powell
Prof Lee Powell
Prof Hideki Shimamura
Prof Cliff Thurber

Kalgoorlie Consolidated Gold Mines Pty Ltd
Curtin University of Technology
Tectonics Special Research Centre, University of Western Australia
AGSO
AGSO
NSW Department of Mineral Resources, Geological Survey
AGSO
Macquarie University
ANU
Rabaul Volcanological Observatory
AGSO
ANU
BHP Iron Ore (Exploration)
BHP Iron Ore (Exploration)
AGSO
Robe River Mining Company Pty Ltd
Hokkaido University
Tectonics Special Research Centre, University of Western Australia
University of Wisconsin
Hokkaido University
University of Wisconsin

Postgraduate Students
Mr Ron Hackney
Tectonics Special Research Centre, University of Western Australia
Mr David Hollinsgworth Curtin University of Technology
Scientific Support Staff
Mr Timothy Barton
Mr David Johnstone
Mr Andrew Owen

Geophysicist
Geophysicist
Geophysicist

AGSO
AGSO
AGSO

Technical Officer
Drill Supervisor
Explosives Handler
Mechanic
Driller
Driller
Mechanic

ANU
AGSO
AGSO
AGSO
AGSO
AGSO
AGSO

Technical Support Staff
Mr Armando Arcidiaco
Mr Edward Cherry
Mr Alex Takken
Mr Alan Crawford
Mr Desmond Eaton
Mr Andrew Hinds
Mr John Keyte

20%
100%
100%
100%
100%
100%
100%
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Mr Tony Percival
Mr Alan Porter
Mr James Whatman

Technical Officer
Driller
Technical Officer

ANU
AGSO
AGSO

30%
100%
100%

Temporary Field Staff as required
Service Companies (all small Companies)
Project

Company

Nature of Service

Hamersley Basin, WA

McDonald Hales & Associates

Anthropological consultancy

Young’s Earth Moving

Line preparation contract

Muirs Earth Moving

Line preparation contract

Capricorn Earth Moving

Line preparation contract

Dynamic Satellite Services

Surveyors

Kalgoorlie

Whelans

Surveyors

Lachlan Fold Belt, NSW
(Reflection Survey)

Archaeological Surveys and
Reports (Armidale)

Anthropological consultancy

Tolbra Earth Moving
Contractors

Line preparation contract

Dynamic Satellite Services

Surveyors

Financial Statement
Auditor’s Report for the Year Ended 30 June 1998 is at Attachment 1.
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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

AusAID

Australian Government’s Overseas Aid Program

CSIRO

Commonwealth Scientific Industrial Research Organisation

KCGM

Kalgoorlie Consolidated Gold Mines Ltd

MERIWA

Minerals and Energy Research Institute of Western Australia

MNRF

Major National Research Facility

SPIRT

Strategic Partnership with Industry – Research and Training Scheme

_______________________________________________________________________________________
ANSIR Annual Report for 1997/98
Page 21

