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REPORT OF THE ANSIR
MANAGEMENT ADVISORY BOARD
ANSIR activities continued apace through
2000/2001, with effort directed to four main
issues.
Our support of scientific projects through the
provision of seismic imaging equipment and
expertise continues to be our main focus. During
the year, we supported six new projects, with the
images ranging in scale from one third of the
continent (lithospheric tomography imaging in
Western Australia), to a few hundred metres
across a small fault in a paddock near Canberra.
We participated in two projects in New Zealand,
thereby continuing to build international contacts,
both in New Zealand, and in Europe and North
America through the people with whom our New
Zealand collaborators are working. Several of our
projects represent an explicit move to supporting
methodology development, whereas this was
previously undertaken only when necessary to
improve the results in projects where the image
was the main deliverable.
ANSIR was reviewed by the Department of
Industry, Science and Resources (ISR) in
October, 2000, as part of a broader ranging
review of both individual Major National
Research Facilities and the MNRF Program as a
whole. Unfortunately, the report on our review
has not been forthcoming from ISR, and we have
not been offered feedback. The review in part
underpinned the implementation of a
recommendation by the Chief Scientist, Dr Robin
Batterham, in his discussion paper “The Chance
for Change” that 50% of the funding for new
MNRFs should come from non-MNRF Program
sources.
ANSIR made a bid for funds to expand our
portable equipment pool, and for operating funds,
in a new round of the MNRF Program in 2001.
The operating funds were to have been used by
ANSIR to sponsor the field costs of projects that
fostered collaboration, particularly with the
university sector. The bid was unsuccessful. The
reasons given indicated that the selection
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committee could not see a path from the research
through to commercialisation and therefore
benefits to the Nation. This was despite strong
industry support in the application, particularly
from the mining sector, which demonstrated that
companies can generate commercial benefits
from the knowledge we create. Clearly, the
challenge for us is to demonstrate that in a
knowledge based industry the path to
commercialisation of ideas is diffuse, and
different from that for technology, where the path
from invention through development to
commercialisation is more clearly identified.
In our last Annual Report, I wrote about an
initiative we had just begun providing leadership
to the Earth science research community in trying
to establish a National Program of research and
research training in the Earth sciences. Work
continued throughout the year on this initiative,
and is reported in more detail in the body of this
Annual Report. It is gratifying to note that in
working with the broader Earth science
community to develop a National Program, we
have received strong endorsement of the quality
of the work that ANSIR does in imaging the
Earth, of the importance of this work in helping
to set new directions of research, and of ANSIR’s
role in providing national leadership for the Earth
science community.

Professor John Lovering, AO
Chairman, Management Advisory Board
June, 2002.

i

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 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.
ANSIR seeks to strengthen research and
education in the Earth sciences in Australia, and
to provide a national focus and leadership for the
Earth sciences. Experience with national 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 provides equipment for seismic imaging
experiments, and access to staff who can help
researchers design and undertake experiments,
process their data and interpret the resulting
images of the Earth. When not assisting
researchers with their experiments, ANSIR staff
actively participate in the research programs at
AGSO and ANU, thereby honing and keeping
their skills current.
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,
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including the remote hot and dusty conditions of
Australian outback, the humid tropics of the
north and the freezing conditions of Antarctica.
ANSIR resources are available to all researchers.
Scientific merit of the proposed research is the
pre-eminent criterion for determining priority for
access. Researchers must, however, be able to
meet their project operating costs.
During 2000/2001, ANSIR was involved in three
major initiatives, each of which is discussed in
more detail later in the report:
• ANSIR continued to support scientific
research, with 6 new projects in Australia and
overseas;
• ANSIR led a national debate over the need
for and make-up of a national program of
research and research training in the Earth
sciences; and
• ANSIR prepared a bid for additional funding
for equipment, and for operating funds. This
bid was unsuccessful.

ANSIR RESEARCH
Table 1 lists projects undertaken in previous
years for which data processing, analysis,
interpretation and reporting continued through
2000/2001. The field areas for these projects
were in Eastern and Western Australia, Papua
New Guinea and Antarctica. They are shown as
red dots in Figure 1.
Field work was also undertaken for six new
projects. They are listed in Table 2, and the
project areas marked as blue dots in Figure 1.
They include one project (ANSIR Project 0101R), which is ANSIR’s first project with a
purely conservational and ecological outcome.
Previous Annual Reports have highlighted
projects with a range of economic, social and
environmental benefits. In this Annual Report,
we present five case studies to illustrate the
breadth of research supported by ANSIR, and the
wide range of spatial scales addressed by projects
that use ANSIR equipment.
The first two case studies discuss results from
lithosphere-scale tomographic imaging. These
projects used ANSIR’s portable broad band
seismic instruments. They recorded energy from
distant earthquakes to build models of the crust
and upper mantle of large tracts of Western
5

Australia. These studies take a considerable
amount of time to process and invert the data to
produce Earth models and images. The third case
study describes field work undertaken in
2000/2001 in a project in New Zealand. This
project, by an international consortium, has
strong links to the petroleum exploration
industry. The fourth case study was an
experiment undertaken to provide a data set
suitable for developing methodology for three
dimensional refraction imaging. Although the
experiment was conducted on a small scale, the
methodology will be applicable up to crustal
scale. The fifth case study describes work
undertaken by ANSIR geophysicists to address
problems created by highly variable regolith
when imaging in Australia using the seismic
reflection method. It highlights the need for on-

going research to tackle problems that exist in
Australia, for which there is unlikely to be a
solution provided by overseas researchers.
Table 3 lists projects that have been submitted to
ANSIR for consideration, and are now awaiting
funding and/or scheduling in future years. Of
these, Projects 00-15T (refraction analysis of the
Yilgarn Block) and 00-03R (reflection imaging in
the Yilgarn Block) were to have proceeded in
2000/2001, but were severely delayed by
uncertainties over Native Title issues. They were
re-designed to avoid areas where Native Title
might exist, and re-scheduled for 2001/2002.
Detailed ethnographic consultations will still be
necessary. These difficulties highlight the need
for future projects that might disturb the land
surface to allow enough time for access
negotiations, and for ANSIR to reinforce with
client groups the need for longer range planning.
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Figure 1: ANSIR Project sites. Blue dots mark projects in 2000/2001. For tomography projects, eg., those in Western
Australia, the dots indicate the centres of large tracts of country over which areally extensive projects were conducted.
Red dots indicate projects in previous years for which data processing, analysis, interpretation and reporting
continue.
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TABLE 1: Projects undertaken prior to 2000/2001 for which data processing, analysis,
interpretation and reporting are ongoing.

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.

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.

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.

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.

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.

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.

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

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. (Continues from Project 99-04T)

SHORT PERIOD INSTRUMENTS

REGIONAL SCALE REFLECTION PROFILING
Hamersley Basin, WA.
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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.
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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.

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 granite-greenstones 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.

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

Mr Barry Willcox, AGSO.

Define controls on the architecture of the Darling
Basin in the region of the Euriowie Block NNE of
Broken Hill, NE across the Bancannia Trough,
Wonominta Block and into a possible extension of
the Darling Basin as indicated by a regional gravity
low.

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.

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 2: Field Projects Undertaken in 2000/2001

PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

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.

00-16T: The velocity structure of the
Yilgarn crust and upper mantle: receiver
function and teleseismic analysis.

Dr Bruce Goleby, AGSO.

Derive crustal velocity receiver functions for
geologically different parts of the Yilgarn Block;
study upper mantle and crustal Vp and Vs
structure. (Continuing into 2001/2002)

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

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

HIGH RESOLUTION REFLECTION IMAGING
00-12R: Seismic imaging of thin-bedded
reservoir turbidites.

Dr Stuart Henrys, Institute of
Geological and Nuclear
Sciences, New Zealand.

To see how well thin-bedded reservoir turbidites
can be resolved, using high resolution three
component seismic data adjacent to a well
studied outcrop section; to see how theoretical
work, currently underway at Cambridge
University, is able to predict the results,
particularly the influence of small-scale
heterogeneities, based on properties of the
sequence known from outcrop.

01-00R: Detailed areal mapping of rock
fabric, rock strength and fracture porosity
using three component three
dimensional seismic refraction methods.

Derecke Palmer, University of
New South Wales.

Collect data to use in the development of
methodology for the interpretation of three
dimensional seismic refraction data, particularly
to measure directional anisotropy.

Dr Joe Benshemesh, Monash
University.

Detect Itjaritjari underground and track their
movements using seismic sensors; describe the
activity budget of Itjariitjari; compile an inventory
of animal sounds/vibrations underground; relate
the movements of Itjariitjari to the distribution
and abundance of their foods.

OTHER EXPERIMENTS
01-01R: Conservation ecology of
Itjaritjari (Southern Marsupial Mole
Notoryctes typhlops) in central Australia.
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TABLE 3: Continuing and new Field Projects scheduled for 2001/2002 and
beyond.
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

00-13T: Development of broad-band 3component seismic arrays for wavefield
and structural studies.

Prof. Brian Kennett, ANU.

Investigate use of beamforming methods for a
fully 3-component array, including use of
polarisation information; comparison of body
wave and surface wave correlation across a
dense network of stations; use of closely
spaced stations for receiver function studies –
aimed at testing imaging of upper mantle
discontinuities using stacking techniques.

00-14T: Broadband seismic
investigations of the Lambert Rift,
Antarctica.

Dr A.M. Reading, ANU.

Contribute to investigations of the structurre and
dynamics of the Lambert Glacier region using
active and passive seismic techniques: Gain
knowledge of the siting conditions for
broadband seismic recorders in advance of the
main effort, and extend the time over which
teleseismic and local earthquakes are recorded
(Complements ANU geodetic studies of the
Lambert Graben area).

00-16T: The velocity structure of the
Yilgarn crust and upper mantle: receiver
function and teleseismic analysis.

Dr Bruce Goleby, AGSO.

Derive crustal velocity receiver functions for
geologically different parts of the Yilgarn Block;
study upper mantle and crustal Vp and Vs
structure.

Dr Bruce Goleby, AGSO.

Measure crustal seismic velocities along the
proposed 2001 northeastern Yilgarn deep
seismic reflection traverse (Complements 0003R).

BROAD BAND INSTRUMENTS

SHORT PERIOD INSTRUMENTS
00-15T: A refraction analysis of the
northeast Yilgarn Block.

HIGH RESOLUTION REFLECTION IMAGING
99-03R: Structural relationships and
bearing on gold mineralisation, Stawell,
Victoria.

Assoc. Prof Chris Wilson, The
University of Melbourne.

Elucidate the structural evolution that relates to
the localisation of the gold mineralisation within
the Stawell Zone, of the Palaeozoic Lachlan
Fold Belt that is exposed in western Victoria.

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.
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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.

00-07R: 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.

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.
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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 continentcontinent Proterozoic collision zone with
potential for mafic/ultramafic intrusion hosted Ni,
Cu, Cr and PGE.

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).

00-11R: 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:
ANSIR Project: Kimberley Broad Band Trials
Prof Brian L. N. Kennett Research School of Earth Sciences, Australian National University,
Canberra ACT 0200, Australia, Telephone +61 2 6125 4621 Facsimile +61 2 6257 2737
Brian.Kennett@anu.edu.au
ANSIR’s broad band instruments are used to
study the structure of the deep lithosphere. Broad
band deployments were made in the Kimberley
region of northwestern Australia by the
Seismology Group, Research School of Earth
Sciences, Australian National University in 1997
and 1998. The 1998 experiment included trials
of the recorders and seismometers bought for
ANSIR.
Data from the two deployments have now been
combined and analysed to provide information on
refracted waves through the Earth’s mantle
beneath northern Australia. The stations in the
Kimberley deployments lie in a convenient
position relative to the seismicity belts to the
north and east. This allows sampling of the
continental mantle beneath the northward
extension of the Australian Shield along paths
with a nearly east-west orientation.
Composite P and SH record sections for the
KIMBA profile for events to the east are
displayed in figure 3. The events were corrected
to a common source depth of 25 km before
stacking. All records falling in a 0.3˚ span of
epicentral distance were combined in a single
trace, by summing the envelope of the traces.
The travel time curves for the ak135 reference
model (Kennett, Engdahl & Buland, 1995) for a
25 km deep source (including surface reflected
phases) are superimposed on the sections. The
refracted arrivals are strongly influenced by the
structure encountered near the turning points for
the individual rays and these are indicated in
figure 2 as small triangles in tone.

We see that both the P and S arrivals for
distances less than 18˚ arrive before the expected
times, indicating the need for higher wavespeeds
in the lithosphere than for the ak135 model. The
discrepancy is greater for S than P. At 13˚ the
onset of S is about 17 seconds early compared to
the ak135 times, requiring an increase in
wavespeed of about 5% along the path. The P
and S sections show complexity in the character
of the lithospheric arrivals out to 17-18˚
suggesting both the need for structure near
200km km depth and some degree of lateral
variability in wavespeed. The P arrivals remain
slightly early compared to the reference times out
to 26˚. Beyond 20˚ the S wave onsets are both
significantly longer period and quite close to
those predicted by the ak135 model. This
behaviour can be achieved by introducing a
modest reduction in S wavespeed below 200km
to create a low velocity zone, which also has
enhanced attenuation.
The record sections in figure 3 are characteristic
of paths sampling the cratonic regions of northern
Australia, but very different from paths to
stations in eastern Australia from events to the
northeast. The differences from the ak135 times
are much larger for S than P implying a relative
deviation of about 3 to 1 from the ak135
wavespeeds. The Kimberley results provide
additional information on the 3-D variation in
structure in the mantle beneath Australia.
Variations at the 1% level persist into the mantle
transition zone (410-600 km depth). Figure 4
shows a selection of P and S wavespeed to
illustrate the variety of behaviour encountered
beneath the Australian region. The shield models
(1,2,3,4) show a very fast S wavespeed in the
lithosphere underlain by a slight low velocity
zone. The corresponding P profiles show only
slightly higher wavespeed than the ak135
reference model. For paths in the mantle beneath
the Phanerozoic zone (5) the thickness of the
lithosphere is substantially reduced, and has
lower wavespeed.

Figure 2:Configuration of shallow events indicated
by solid diamonds, recorded at the Kimba stations
marked by open triangles. The turning points for the
available paths are indicated by small triangles in
tone.
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Figure 3: Composite record sections obtained by stacking the envelope of seismograms at the KIMBA stations for
the events in figure 1. The records were adjusted to a common depth of 25 km before stacking using 0.3˚ bins.
(a) P wave section for stacked vertical component records,
(b) S wave section for stacked tangential component records.
The travel-time curves for the ak135 model for a source at 25 km depth are superimposed on the section; phases
leaving the source as P are shown as solid lines, and as S by red lines.

Figure 4: Comparison of 1-D velocity profiles for P (α
α) and S (β
β ) waves in the Australian region
(1) azns - NS sampling of mantle below shield (Kaiho & Kennett, 2000),
(2) kmba - EW sampling of mantle below shield from KIMBA stations,
(3) waus - from travel times for Tennant Creek earthquake aftershocks recorded in western Australia (Bowman &
Kennett, 1993)
(4) njpb - from analysis of records at WRA (Gudmundsson et al., 1994),
(5) azne - sampling of mantle beneath eastern Australia (Kaiho & Kennett, 2000),
(6) ak135 - reference model (Kennett, Engdahl & Buland,1995)
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CASE STUDY 2: ANSIR Project 98-03T: Broadband studies in the West
Australian Cratons
Prof Brian L.N. Kennett Research School of Earth Sciences, Australian National University,
Canberra ACT 0200, Australia, Telephone +61 2 6125 4621 Facsimile +61 2 6257 2737
Brian.Kennett@anu.edu.au
From July 2000 to late June 2001, the
Seismology group at the Research School of
Earth Sciences, the Australian National
University maintained a network of broadband
seismic recorders in Western Australia (Figure 5)
using equipment from the ANU and ANSIR.

between 30 and 40 km depth which explains the
feature in the observed receiver function at
about 5 s. The inversion for crustal structure is
being carried out using the Neighbourhood
Algorithm technique (NA) of Sambridge (1999)
[see also
http://rses.anu.edu.au/~malcolm/na/na.html]

The experiment consisted of two main
components. Firstly a network of stations was
deployed for several months at a time. These
stations (labelled WR in Figure 5) were equipped
with CMG-3ESP sensors and were emplaced
with the primary intent of recording surface
waves. The northern group was installed in July
and some instrumentation was moved south in
October to avoid problems with access during the
wet season. The information from the surface
waves will be integrated with the results from
stations from the earlier ANU SKIPPY project to
provide improved definition of lithospheric
structure in the western part of Australia. The
second component is a set of closely spaced
profiles of stations using CMG-40T sensors (WS,
WT, WV). These profiles were designed
primarily for receiver function studies to improve
knowledge of crustal velocities and thickness but
will provide surface wave records for larger
events.
The northern profile WS was in place from July
to October 2000. The instruments were then
moved to the WT line that was maintained until
March 2001. The instruments were then
deployed along the WV line; several WV stations
provide a link south to the WT line. The total
deployment provides a good coverage of the
cratonic region of Western Australia and should
provide a valuable set of results on both crustal
structure and the nature of the mantle lithosphere.
Preliminary analysis has been conducted on
crustal receiver functions and the results for
station WT05 are illustrated in Figure 6. This
station shows a strong gradient in S wavespeed
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Figure 5: Recorder deployments relative to the
geological provinces of Western Australia. The WS
profile crosses from the Pilbara Craton into the northern
Yilgarn Block, the WT profile traverses the various
provinces of the Yilgarn Block and the WV profile is
aligned with a planned Leonora-Laverton reflection and
refraction profile.
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Figure 6:
Crustal receiver function studies at station WT05. The
receiver function is extracted for each event by
deconvolving the radial component with the onset of the
vertical component record. The results from a number of
events are stacked and plotted as the black line in the
upper panel. The blue line represents the receiver
function calculated using the best-fitting model
determined using the NA algorithm of Sambridge (1999:
Geophysical Journal International, 138 , 479-494 &
138,727-746). The lower panel shows the results of the
NA inversion with the sampling of the crustal velocity
function. The reference model is plotted in light blue and
the best-fitting model in the nonlinear inversion is shown
in red.
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CASE STUDY 3: ANSIR Project 00-12R - Imaging thin-bedded
reservoir facies using high-resolution seismic data
Dr Stuart Henrys, Geological and Nuclear Sciences, PO Box 30-368 Lower Hutt, Wellington,
New Zealand; Telephone +64 4 5704812; Facsimile +64 4 5704603 (S.Henrys@gns.cri.nz) and
Dr John Haines Bullard Laboratories, Madingley Road, Cambridge CB3 0EZ, UK, Fax +44 1223
360779 (haines@esc.cam.uk)
The Mt Messenger Formation in the coastal
outcrops of Pukearuhe Beach in New Zealand is
a focus of international attention as a type area to
study detailed sedimentary facies variations by a
range of geophysical techniques. A consortium
led by the Colorado School of Mines and
Geological and Nuclear Sciences, New Zealand
(GNS), with major oil companies, has
extensively studied the sedimentological and
petrophysical characteristics of the outcrops. As
part of this, Schlumberger obtained state-of-theart well-logs down to the base of the Mt
Messenger Formation on the cliff-top above the
beach. The beach has fine-grained dense dark
iron-sand which gives good seismic coupling.
Two trial single-component seismic reflection
experiments along a line parallel to cliff provided
high quality images, with coherent reflections at
frequencies up to 200 Hz in the top part of the
section. These reflections correlate well with the
well-logs.
In this Project, ANSIR assisted an international
consortium of GNS and Cambridge University in
the United Kingdom to collect additional data.
The Project has two objectives: (1) to see how
sharply a sequence of thin-bedded turbidites can
be imaged in a laboratory-like environment, with
the primary limitations being only the
wavelengths of the seismic waves and the
influence of small-wavelength geometrical
features associated with the original depositional
processes, and (2) to see how theoretical work,
currently underway in Cambridge University, is
able to predict the results, particularly the
influence of small-scale lateral heterogeneities,
based on properties of the sequence known from
cliff exposures.
The data collected with ANSIR equipment has
higher resolution with better spatial sampling
than the previous seismic experiments, and
includes wide-angle as well as near-vertical
coverage. It also includes three-component data,
to compare with both P- and S-wave predictions
from the modelling.
Figure 7 shows channelised lithofacies high up in
the sequence, at the southern end of the beach
ANSIR Annual Report 2000/2001

where the seismic experiment was conducted.
Below Pukearuhe Beach, a turbidite sequence
dips gently southward from pristine beach-cliff
exposures extending 20km to the north. This
consists of slope-fan channel-levee complexes
above basin-floor fan deposits at 150-300m
depth. By shooting from the beach directly into
the formation, complexity introduced by
propagation through thick overburden was
avoided.

Figure 7: Thin-bedded, channelised lithofacies at
Pukearuhe Beach, forming part of the seismic survey area.
The profile was acquired along the beach, adjacent to the
outcrop. Cliff is approximately 30 m high. (photograph: Dr
Stuart Henrys, GNS New Zealand)

The field work had to be done on a tight
schedule. Pukearuhe Beach is fully accessible for
only 3 hours each side of low-tide, and the only
available time windows were three weeks in late
November and early December, 2000. A team
from New Zealand, Britain and Australia
assembled for the experiment. In each 6-hour
session they surveyed the beach, laid out the
geophones in a static spread, and tried different
configurations of shots into single- and 3component receivers. As well, the project tested
new receiver configurations developed at
Schlumberger’s Cambridge research laboratory
to extract clean upgoing wavefields from the total
5

wavefields recorded, which include downgoing
reflections from the Earth’s surface. That enables
clearer identification of P and S waves.

Figure 10: Small explosive charges were used as seismic
sources. They were buried at the bottom of auger holes
drilled into the sand by a tractor. (photograph: Dr
Stuart Henrys, GNS New Zealand)

Figure 8: Dr Richard Hobbs and students from
Cambridge University connecting geophones and cables
from the ANSIR equipment pool along the beach.
(photograph: Dr Stuart Henrys, GNS New Zealand)

Figure 9: The seismic line extended for hundreds of
metres along Pukearuhe Beach (photograph: Dr Stuart
Henrys, GNS New Zealand)
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Figure 11: The international team assembled for the
experiment: (L to R) James Butcher (Trace Energy
Services Pty Ltd, ANSIR Observer), David Johnstone
(ANSIR), Richard Hobbs (Cambridge University),
Charlie O’Reilly (GNS), John Haines (Cambridge
University) Tom Hulme (Cambridge University),
Rose Edwards (Cambridge University – kneeling),
Zoe Lunnon (Cambridge University), Jeremy
Bickerstaffe (Cambridge University), Andy French
(Cambridge University), and David Kennedy (GNS).
(photograph: Dr Stuart Henrys, GNS New Zealand)
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CASE STUDY 4: ANSIR Project 01-00R Detailed areal mapping of rock
fabric, rock strength and fracture porosity using three component three
dimensional seismic refraction methods
Derecke Palmer, School of Geology, University of New South Wales, Sydney NSW 2052 Australia,
Telephone +61 2 9385 4275 Facsimile +61 2 9385 5935 d.palmer@unsw.edu.au

This project used ANSIR facilities to collect data
to advance the development of methodology for
the interpretation of three dimensional seismic
refraction data. Although the survey was
conducted at a very small scale – the survey area
was only several hundred metres across, and the
target only tens of metres deep – the
methodology will be applicable at all scales.
Rock fabric can be mapped with seismic
anisotropy. Anisotropy can be caused by
lamination, foliation or by the preferred
orientation of joints and cracks within the
refractor. At the small scale, it is an important
parameter for assessing rock strength for
rippability and foundation design. It may also be
used in the determination of fracture porosity in
crystalline rocks for the development of
groundwater supplies for domestic and irrigation
purposes, and in studies of contaminant transport
especially of radioactive wastes, the stability of
rock slopes and seepage from dams, the
construction of underground rock cavities for
storing water, gas, etc, and the construction of
tunnels. At the lithospheric scale, anisotropy is a
pointer to the tectonic strains, and therefore the
geological processes, that imposed fabric in rocks
of the crust and upper mantle.

rudimentary approaches for the routine mapping
of these parameters for shallow geotechnical or
environmental targets. This ANSIR-supported
study uses amplitudes and 3D refraction data to
map rock fabric.
Field work for this project was undertaken in
June, 2001 near Canberra. The site was shown
on geological maps to have a thin regolith, where
the target refractor was the boundary between the
regolith and basement. A mapped fault bisectes
the survey area. The site was also chosen for its
ease of logistics, being less than an hour’s drive
from ANSIR’s offices at AGSO in Symonston
ACT. ANSIR’s minivibrator was used to produce
both P- and S-wave seismic energy that was
recorded simultaneously by five lines of three
component geophones. Data analysis is now
underway.

The results of a previous experimental 3D
refraction survey using 48 channel equipment
demonstrate that simple and efficient 3D
refraction methods using standard inversion
methods such as the Generalised Reciprocal
Method can provide more useful geological
interpretations than would be the case with
detailed 2D approaches. Large variations in the
cross-line direction can point to variations in
refractor depths, wavespeeds and fabric that are
not predictable with the in-line results alone.
Although the relationship between anisotropy and
crack parameters has been the subject of
considerable research in the past, there are only
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Figure 12: ANSIR Geophysicists David Johnstone
(standing) and Tanya Fomin checking geophone
connections prior to recording the data. Note the flat
lying landscape. In small scale experiments designed to
support method development, complications such as
topographic effects should be avoided.
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Figure 15: ANSIR Geophysicist Leonie Jones being
interviewed by a film crew during the field experiment.
ANSIR’s minivibrator truck is working in the left
background. The film crew was engaged by AGSO to
capture footage for a publicity video that will be a useful
promotional tool for ANSIR.
Figure 13: Initial display of data from the experiment.
Each trace was created by combining (convolving) two
other traces from different sources and receivers. The
vertical axis shows time in seconds. The strong signals
just below 0.08s are mapping the morphology of the
boundary between the weathered layer (the regolith) and
bedrock. Distance across the surface is represented by
trace number. The drop in amplitudes on trace numbers
627-629 marks the location of the fault being studied.

Figure 14: Observer Shane Brandon inside the recording
cab. The ARAM24 recording system is in the rack at the
back, with a printer (left) and additional computer
screen (right) used to monitor equipment performance
and data quality. The box on the bench beside Shane is
used by the recording system to control the ANSIR
minivibrator that was used to generate the seismic
signals.
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CASE STUDY 5 – Effect of smoothing radius on refraction
statics corrections in hardrock terrains
Leonie E.A. Jones & Barry J. Drummond. ANSIR, Australian Geological Survey
Organisation, GPO Box 378, Canberra ACT 2601, Australia, Telephone +61 2 6249 9540
Facsimile +61 2 6249 9972 Leonie.Jones@agso.gov.au
Seismic reflection imaging in continents like
Australia, which have old, variably weathered
land surfaces, encounters problems that are not
present and are unlikely to be addressed in
countries where the weathering is more even, for
example, due to Pleistocene glaciation. The
solution to these problems must be found in
Australia. This case study presents results from
recent studies undertaken by ANSIR staff to
improve images generated from data collected in
the Lachlan Fold Belt in southeast Australia in
2000.
The seismic reflection method was developed by
the petroleum industry for use in sedimentary
basins, and the data processing streams that are
traditionally employed to turn the raw data into
subsurface images are based on estimates of the
physical properties of sedimentary rocks.
However, much of the seismic reflection work
supported by ANSIR is in basement terrains,
where the rocks are more likely to be deformed
than flat lying. They are also more likely to be
metamorphosed and therefore denser and have
higher seismic velocities than sedimentary rocks.
As a consequence, the regolith is usually more
variable in its thickness and physical properties
than in sedimentary basins.
When imaging the Earth using seismic sources
and receivers placed across the surface, we have
to use seismic energy that has passed through the
regolith twice, once for downgoing energy, and
again for upgoing reflected energy. When
processing the data, we therefore have to make
corrections for the differences in seismic travel
times caused by the energy passing through
regolith of different thickness and physical
properties. These corrections are known as static
corrections. Figure 16 illustrates the problem.
When imaging the Earth, we sample every
subsurface point many times; our regional
projects to date have sampled the subsurface
either 60 or 120 times. To build our subsurface
image, we gather together all of the seismic
traces that sample each point, and sum them. This
has the effect of cancelling noise and reinforcing
real reflections. The top part of Figure 16 shows
a subset of the 60 traces that sampled the Earth at
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one point, on the left, and the result of summing
the 60 traces, on the right. The bottom part shows
the result after static corrections were made. Note
that on the left the arrivals line up much better
than in the top group of traces, and that when
summed they produce a wavelet that has a much
higher amplitude, and is much less smeared out
in time.
Statics can be calculated by a number of
methods, and most seismic processing software
packages, including the package used by ANSIR,
contain routines for calculating the statics. Most
practitioners use seismic energy refracted through
the near surface to calculate corrections for
reflections that have penetrated more deeply.
This is illustrated in Figure 17. The rays for two
types of energy are shown for one shotpoint, or
energy source point, to 6 receivers. Note on the
right that the trace for receiver 3 is delayed
compared to the others because it has to pass
through thicker regolith because of a change in
elevation, whereas the trace for receiver 6 arrives
early because the depth to the base of weathering
is less. The refraction statics method uses
variations of the times of refracted arrivals to
correct for the times of reflected arrivals. This is
the method applied in Figure 16.
One of the problems with the refraction statics
method is that errors in the estimated travel time
corrections are difficult to separate from short
wavelength variations in the depth to the
refractor. This is usually addressed for any
receiver by using the average of the corrections
for a number of adjacent receivers. This works in
regions where the variations in regolith properties
are not very large, and the statics corrections,
without errors, are therefore similar. However,
where the variations in the regolith are
significant, the averaging will lead to
underestimates of the absolute values of the
corrections. This is shown in Figure 18.
Averaging of the corrections assumes a smoothly
varying boundary (refractor) between the base of
the regolith and the unweathered basement. This
leads to an accurate estimate of the long
wavelength statics component (top curve) but it
smooths out the short wavelength component of
the corrections.
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A compromise is to average the corrections for
receivers which fall within a distance range equal
to the Fresnel zone of the refracted wave. The
effects are shown in Figure 19. Figure 19(a)
shows an image produced using statics calculated
by the refraction statics method, but by
smoothing the corrections for receivers in a zone
400m wide, which is often taken as the default
value for sedimentary basins. Figure 19(b) shows
the same data with corrections smoothed
assuming a Fresnel zone radius of 100m, which
is typical for this region. The reflector AB is
much clearer.

Figure 16: Subset of the traces used to sample one point
in the Earth. Note that the arrivals in the traces do not
line up when statics corrections have not been made (top
left) so the sum of all of the traces is a stack (top right)
with a relatively weak arrival smeared out in time.
However, if correct statics corrections are applied, the
energy lines up (bottom left) and the sum of the traces
results in a clear, high amplitude arrival (bottom right).

Closer attention to the smoothing aperture
improves the quality of the image considerably. It
also allows additional fine tuning through a
method called auto-statics, in which the data
processing computer searches for maximum
coherence of the signal between traces for a predefined window of data. Figure 19(c) shows the
result of the auto-statics search. A series of
reflections (S) is now clear below AB, with an
apparent angular relationship with AB. Above
AB, very weak reflections (Q,P) have appeared,
apparently conformable with AB. Figure 19(c) is
a vast improvement on Figure 19(a), and
demonstrates the impact that ANSIR research is
having on the quality of seismic images being
used in research in Australia.
For more information, see Jones & Drummond
(2001).

Figure 17. Ray paths for energy refracted through the regolith and reflected off a deeper boundary (left) and
resulting seismic traces plotted as a function of two way time for the energy to travel into the Earth and return
(right). Variations in the times of the deeper reflections caused by differences in the thickness of the top layer can be
corrected using variations in the times of the refracted energy.
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Figure 18. Lower part shows the variation in thickness of
the weathered layer. The boundary at the bottom of the
weathered layer (refractor) has been smoothed. Top part
shows statics for the smoothed boundary (long
wavelength) and total, ie., un-smoothed, statics

Figure 19 (at right): (a) refraction statics smoothed over
a 400m wide zone; (b) smoothed over a 100m wide zone
(equivalent to the Fresnel zone for refracted waves); and
(c) refraction statics for a 100m wide zone plus
autostatics.
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FACILITY PROMOTION
ANSIR promotes itself in a number of ways.
Advertisements describing ANSIR and seeking
calls for research proposals were placed twice in
each of Preview, the magazine of the Australian
Society of Exploration Geophysicists, The
Australian Geologist, published by the
Geological Society of Australia, and AusGEO
News, published by AGSO.
During 2000/2001, photographs of ANSIR field
activities were published on the front covers of
Recorder, the magazine of the Canadian Society
of Exploration Geophysicists, and Preview, the
magazine of the Australian Society of
Exploration Geophysicists. Such opportunities
help raise international awareness of ANSIR and
its activities.
Personal contacts between ANSIR personnel and
potential clients from the industry, education and
government research sectors is also important.
ANSIR activities were promoted in Australia at a
number of fora, including the 15th Australian
Geological Convention, and during several
overseas visits to Norway, Japan and North
America by the ANSIR Deputy Director.
Figure 20 (below): Advertisements in scientific
magazines calling for research proposals also serve to
advertise ANSIR to the geoscience community.
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Figure 21: Opportunities to publish photographs of
ANSIR experiments on the covers of overseas magazines
and journals promote ANSIR internationally.

Figure 22 (below): Articles written for the non-expert
and published in scientific magazines help promote
seismic imaging to the broader geoscience community.
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within AGSO to facilitate projects from all
sectors, and then work within AGSO and ANU
projects which use ANSIR data.
Most projects are collaborative, and many
involve several sectors (Figure 26). Much of the
collaboration was fostered by ANSIR, by
encouraging researchers with similar research
proposals to work together, and by linking people
who need research undertaken with researchers
who can help them.
This year also saw continued international
collaboration between Australian researchers and
overseas groups facilitated by ANSIR.
Collaboration with one overseas institute often
provides access to that institution’s international
networks. For example, in Case Study 3 in this
Annual Report, the international linkages go
beyond the direct New Zealand collaborators, to
include British university researchers and their
links to industry. That led ultimately to the
promotion highlighted above in Figure 21, in the
form of a photograph on the cover of a Canadian
scientific magazine.
Figure 23: ANSIR Deputy Director Prof Brian Kennett
taking a break in the fjiords of Norway during an
overseas visit on which he was able to promote ANSIR
activities.

ANSIR, as a Major National Research Facility
facilitates research, education and training
activities through the projects it supports, both
for its host organisations and for other
institutions. The number of projects that ANSIR
has supported continues to grow each year.
ANSIR has now been operating long enough for
many of the projects to be producing mature
research results. This is graphed in Figure 24.
Publications early in ANSIR’s life were mostly
abstracts in conference proceedings, and
represented the early release of research results.
In the last two years, the number of refereed
publications has increased substantially as the
results have passed through the formal
publication process. The number of non-refereed
abstracts remained high, indicating that many
research results are probably still in the formal
publication pipeline and are likely to appear in
future years. The list of personnel working in
projects supported by ANSIR during 2000/2001
is given later in this report They come from all
sectors involved in Earth science activities –
industry, universities and government sector
agencies (Figure 25). The list includes staff from
AGSO and ANU who work with ANSIR to
facilitate projects from all sectors, and then work
ANSIR Annual Report 2000/2001

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 arm’s 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.
A list of postgraduate students working on
ANSIR data is given later in the section entitled
‘Personnel Associated with ANSIR during
1999/2000’.
AGSO has 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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Figure 24: The number of publications per year based on
ANSIR-supported research The recent non-refereed
publications indicate a significant number of conference
abstracts that are likely to be published in future years.
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Figure 26: Approximately two thirds of projects have or
will include researchers from more than one sector; just
under one third involve researchers from three sectors.
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Figure 25: Projects already undertaken by ANSIR, or
awaiting scheduling, graphed by sectors. The majority of
projects involve more than one sector. CRC
collaboration is also shown.
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Figure 27: The number of researchers using data
collected with ANSIR facilities continues to increase.
“Government Agencies” includes CSIRO, AGSO and the
state/NT geological surveys. Students are shown
independently of other university researchers.
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CONTRIBUTION TO AUSTRALIAN INDUSTRY
Industry interaction with ANSIR (Figures 25 26) continues to be dominated by the resources
and energy sectors. In the energy sector, current
interaction is with the coal industry. Formal
Industry interaction with ANSIR 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. Industry interaction with ANSIR
occurs in several other ways.
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. This includes both end users of the
images, eg., Newcrest Ltd which supported both
financially and through the involvement of its
personnel in a project in the Lachlan Fold Belt
(see Project 98-15R&T, Table 1), and
opportunities for service companies. Fractal
Graphics, a Perth-based company, contributed
both visualisation services and visualisation
software to the Australian Geodynamics
Cooperative Research Centre (AGCRC) to build
three dimensional geological models of the
central Lachlan Fold Belt in New South Wales.
Fractal Graphics staff participated in workshops
alongside researchers presenting the results to the
mineral exploration industry.
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Indirect involvement
The majority of industry interactions with
ANSIR activities comes indirectly 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 state and Northern
Territory geological surveys 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. Cooperative Research Centres are
examples. They have industry representatives on
their Boards, and industry advisory panels which
advise on program design. The Cooperative
Research Centres Program is represented on the
ANSIR Board.
Promotion to Industry
In 2000/2001, several opportunities arose to use
results of seismic imaging research to alert the
mining industry to the usefulness of seismic
imaging. The issue of Preview featured in Figure
21 carried an invited article written by ANSIR
Director Dr Barry Drummond and AGSO
geophysicist Dr Bruce Goleby, in which a case
study in the Eastern Goldfields Province of
Western Australia was used to illustrate how
seismic imaging can be used at the area selection
stage of mineral exploration. Seismic reflection
imaging is a traditional tool of the petroleum
exploration industry, and has been used in
regional mapping and research programs.
However, it can also be used at various stages in
mineral exploration (see Drummond & others,
2000), and ANSIR is playing an increasing role
in promoting its use to the Australian mineral
exploration industry.
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TABLE 4: Projects continuing in 2000/2001 that have industry support
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 funding, management and
collaboration with CSIRO.

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

Newcrest Pty Ltd.

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

Fractal Graphics

Participation in the visualisation of the 3D
geology of the central Lachlan Fold Belt,
provision of access to visualisation software.

Kimberley Broad Band Trials, WA.

Stockdale
Prospecting

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

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.
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STAFFING AND ADMINISTRATION

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 2000/2001 is listed
in Table 5. The Board met once during
2000/2001 (15 September 2000). A second
meeting originally scheduled for 14 June was
postponed until 2 July so that the outcome of a
bid for additional funding through a new round of
the MNRF Program would be known.
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 Mrs Joy Dunn and subsequently Mr Geoff
McMurray. Mrs Dunn also provides secretariat
services for the Management Advisory Board. Mr
Tim Barton was Operations Manager, and Mr
Stefan Sirotjuk at ANU was Assistant Operations
Manager. He also assisted field projects that
required the pool of portable instruments at
ANU. 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 Trace Energy Services Pty Ltd.
ANSIR calls for research proposals twice each
year, with calls closing in February and August.
In 2000/2001, calls were placed in the scientific
magazines Preview, The Australian Geologist
and AusGEO News (see Figure 20). 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
2000/2001 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
ANSIR Annual Report 2000/2001

additional proposals from the August call for
proposals that will be started in the current
financial year.
Initiatives of the Management Advisory Board
The National Program Initiative:
The report “Towards 2005: A prospectus for
research and research training in the Australian
earth sciences” argued that geophysics research
and training in Australia was weak. The
report had been 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.
Nearly a decade later, the weakness is still
evident in ANSIR research projects. Although the
numbers of university researchers participating in
ANSIR projects is starting to grow, university
initiated research forms only a small part of
ANSIR activities. Australian Research Council
funding for ANSIR projects constitutes a very
low percentage of project operating funds (Figure
28).
The ANSIR Board therefore hosted a meeting at
the University of Technology, Sydney, during the
15th Australian Geological Convention, to which
influential university researchers were invited to
discuss the benefits of a National Program of
research and research training in the Earth
sciences. Such a program would, among other
benefits, help strengthen geophysics in Australia.
ANSIR Project Funding 1995/96 - 2000/01
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Figure 28. ARC funding for university access to ANSIR
Project to June 30, 2001 is only a small portion of
overall project funding (NOTE: Graph has to be
updated to add several projects; trend will not be
changed)
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Letters of support for the application were
received from small, medium and large
exploration companies, the government and CRC
research sectors, and from overseas.
The application was unsuccessful. Despite the
level of support in the application, the reasons
cited included : “The lack of support from
industry is a weakness and the path to long term
benefits appears diffuse.”
Review of ANSIR:

Figure 29: (L to R) Prof. David Groves, University of
Western Australia, Dr Reid Keays, Monash University
and Director of the Victorian Institute of Earth &
Planetary Sciences, Dr Dereck Wyman, University of
Sydney, Prof. John Lovering, Chairman of the ANSIR
Management Advisory Board, and Dr Tony Crawford,
Centre for Ore Deposit and Exploration Science at the
University of Tasmania, at a meeting hosted by ANSIR
during the 15th Australian Geological Convention to
discuss the benefits of a National Program in the Earth
Sciences.

A Working Group was formed during the
meeting and throughout the year formulated the
basis of the scientific program for a National
Program. This scientific program would underpin
an application for funding in 2002 or 2003, when
it is expected the Australian Research Council
will have implemented a new round of funding
for major research centres.
Upgrade of ANSIR:
The Australian Government announced a new
round of the MNRF Program during 2000/2001.
The new round allowed applicants to seek not
only funds for capital equipment but also
operating funds.
ANSIR applied for funds to expand the portable
equipment pool at ANU, because the broad band
instrument pool is in constant demand, and the
short period pool would appear to be below
critical size for experiments of international
standard. Funds were also requested for
experiments that involved collaboration between
researchers. The purpose was to underwrite the
data acquisition phase of a National Program,
which would then have had to apply to the
Australian Research Council only for the
research costs associated with using seismic data
acquired by ANSIR.

ANSIR Annual Report 2000/2001

ANSIR was reviewed by the Department of
Industry, Science and Resources in October,
2000 as part of a broader ranging review of the
MNRF Program. The review involved a written
submission in response to questions based on the
terms of reference for the review, and an
interview of the Director by the review team. The
written submission was made on behalf of the
ANSIR Management Advisory Board. The report
from the review is not available yet from the
Department of Industry, Science and Resources.

Other Leadership Activities:
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. 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. In
2000/2001 he was appointed to the Australian
Research Council’s Physical and Earth Sciences
Expert Advisory Committee by the Hon David
Kemp, Minister for Education, training and
Youth Affairs.

Grants and Awards:
No new grants or awards were made by formal
granting bodies to researchers associated with
ANSIR projects in 2000/2001. Grants and
awards made prior to 2000/2001 are listed in the
Annual Reports for previous financial years.
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TABLE 5: ANSIR Management Advisory Board Members, 2000/2001:
Prof. John Lovering

Board Chairman

Dr Neil Williams

Chief Executive Officer, AGSO

Dr Chris Pigram

Prof. David Green

GRANTS AND AWARDS:
Representing AGSO

No new grants or awards were made by formal
Chief, Minerals Division, AGSO
An observer, as
he is Chief of
the Division
granting bodies to researchers
associated
with
in AGSO that hosts the AGSO node of
ANSIR projects in ANSIR
2000/2001. Grants and awards
made prior to 2000/2001 are listed in the Annual
Director, Research School of Earth
Sciences,
ANU Representing
Reports
for previous
financial ANU
years.
Research School of Earth Sciences, and ANSIR

Prof. Brian Kennett

Deputy Director

An Observer

Dr Barry Drummond

ANSIR Director, AGSO

Emeritus Prof. Roye Rutland

Kingston, ACT

Representing the Commonwealth

Prof. Evan Leitch (to end of
2000)

University of Technology Sydney

Representing University Research through
the Australian Research Council

Prof. Lawrence Cram

Australian Research Council Programme Manager
for the Physical and Earth Sciences

Dr Ray Smith

Cooperative Research Centre for Landscape
Evolution and Mineral Exploration

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

Dr Dennis Gee

Director, Northern Territory Geological Survey

Representing State and Territory
Geological Surveys

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

Mr Geoff McMurray

AGSO

Business Manager

Mr Tim Barton

AGSO

Operations Manager

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
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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 8 below summarises
the performance indicators, and the comments are designed to indicate how ANSIR met the Performance
Measures in 2000/2001. Ticks show those Performance Indicators for which significant achievement was
made during the year.

TABLE 8: Performance Indicators and Performance Measures
PERFORMANCE INDICATOR
Progress achieved

Achieved
00/01
✔

COMMENT
All elements of ANSIR equipment were used in research projects,
or preparations for 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 ecological
sustainability of native animals. (Table 2 Project 01-01R)
ANSIR research projects covered large areas of Western Australia
and small parts of eastern Australia, and were conducted at a
range of scales. (Figure 1, Table 2)
Research in New Zealand extended the international collaboration
on ANSIR-supported projects, and also included links to overseas
research groups and industry. (Case Study 3)

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

✔

ANSIR promoted the benefits of a National Program in the Earth
th
sciences at the 15 Australian Geological Convention, provided
leadership for a working group that scoped the scientific content of
a National Program, and published a number of articles arguing
for a National Program in scientific magazines.
ANSIR projects made significant contributions to understanding
and revising the geology of a number of parts of Australia. (Figure
1)
Research was conducted into seismic imaging methodology.
(Case Study 5)
The number of postgraduate students using ANSIR data for their
research projects grew slightly. (Figure 27)
The list of publications based on ANSIR-supported research
continues to grow. (Figure 24)

Facility promotion

✔

The style of ANSIR projects expanded to include ecological
sustainability of Australian native animals. (Table 2, Project 0101R)
ANSIR made two calls for research proposals, in February and
August. (Figure 20)
The ANSIR Director and Deputy Director serve on National and
International Committees.
ANSIR activities featured on the front covers of several scientific
magazines, and articles on the use and impact of seismic imaging
were prepared for scientific and industry magazines. (Figures
21,22)
The ANSIR Web page continued to prove a valuable avenue for
distributing ANSIR information.
ANSIR results were presented in a number of papers at the 15
Australian Geological Convention. (See Publications Section)

ANSIR Annual Report 2000/2001

6

th

Contribution to enhancing
Australia's prestige

✔

ANSIR equipment was used on two multinational experiments in
New Zealand. (Case Study 3)

Contribution to research
linkages

✔

All ANSIR projects involve collaboration between research
groups, or between industry and research groups. Approximately
two thirds of projects involve researchers in more than one
sector. (Figure 26)

Contribution to Australian
industry

✔

Staff from exploration companies actively collaborated in several
projects. Papers co-authored by industry staff were presented at
conferences and workshops.
Collaboration included 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.

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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PUBLICATIONS 2000/2001
Archibald, N.J., Hill, E.J., Direen, N.G., Lyons, P.,
Raymond, O.L., Holden, D., Mason, R & Korsch, R.J.,
2001. AGCRC-Fractal Graphics northeastern Lachlan
Orogen. In R.J. Korsch & P. Lyons (eds) Integrated
geophysical and geological studies of the northeastern
Lachlan Orogen, New South Wales. Eastern Lachlan
Orogen Workshop 7-9 March. Australian Geological Survey
Organisation, Record, 2001/09, 59.
Archibald, N.J., Hill, E.J., Direen, N.G., Lyons, P.,
Raymond, O.L., Holden, D., Mason, R & Korsch, R.J.,
2001. Wavelet-based edge detection of processing
(worming) and interpretation of magnetic and gravity data
sets, northeastern Lachlan Orogen. In R.J. Korsch & P.
Lyons (eds) Integrated geophysical and geological studies of
the northeastern Lachlan Orogen, New South Wales. Eastern
Lachlan Orogen Workshop 7-9 March. Australian
Geological Survey Organisation, Record, 2001/09, 60.
Bell, B., Goleby, B.R., Fomin, T., Owen, A.J. & Korsch,
R.J., 2000. Detailed gravity as an aid for constraining
crustal structures interpreted from deep seismic reflection
profiling within the Eastern Goldfields, Western Australia.
Geological Society of Australia, Abstracts, 59, 29.
Clitheroe G., Gudmundsson O. & Kennett B.L.N., 2000a.
The crustal thickness of Australia. Journal of Geophysical
Research, 105, 13,697-13,713.
Clitheroe G., Gudmundsson O. & Kennett B.L.N., 2000b.
Sedimentary and upper crustal structure of Australia from
receiver functions. Australian Journal of Earth Sciences, 47,
209-216.
Collins, Clive & Drummond, Barry, 2000. Crustal thickness
patterns in the Australian continent. Geological Society of
Australia, Abstracts, 59, 91.
Debayle E. & Kennett B.L.N., 2000a. The Australian
continental upper mantle - structure and deformation
inferred from surface waves. Journal of Geophysical
Research, 105, 25,423-25,450.
Debayle E. & Kennett B.L.N., 2000b. Anisotropy in the
Australian upper mantle from Love and Rayleigh wave
inversion. Earth & Planetary Science Letters, 184, 339-351.
Deen, T.J. Gohl, K., 2000. 3-D seismic tomography of a
palaeochannel system. European Geophysical Society 25th
General Assembly, Nice 2000, Geophysical Research
Abstracts, 2.

South Wales. Eastern Lachlan Orogen Workshop 7-9
March. Australian Geological Survey Organisation, Record,
2001/09, 54-58.
Drummond, B.J., Barton, T.J., Korsch, R.J., Rawlinson, N.,
Yeates, A.N., Collins, C.D.N. & Brown, A.V., 2000.
Evidence for crustal extension and inversion in eastern
Tasmania, Australia, during the Neoproterozoic and Early
Palaeozoic. Tectonophysics, 329, 1-21.
Drummond, B.J., Goleby, B.Rr. & Swager, C.P., 2000.
Crustal signature of Late Archaean tectonic episodes in the
Yilgarn craton, Western Australia: evidence from deep
seismic sounding. Tectonophysics, 329, 193-221.
Drummond, B.J., Goleby, B.R., Owen, A.O., Yeates, A.N.,
Swager, C., Zhang, Y. & Jackson, J.K., 2000. Seismic
reflection imaging of mineral systems; three case histories.
Geophysics, 65(6), 1852-1861.
Finlayson, D. M., Gudmundsson, O., Itikarai, I., Saunders,
S., Powell, L., Thurber, C. H., Shimamura, H.,
& Nishimura, Y., 2001. The Rabaul Earthquake Location
and Caldera Structure (RELACS) program: operations
report. Australian Geological Survey Organisation Record,
2001/01.
Finlayson, D.M., Korsch, R.J. & Glen, R.A., 2001. Contrasts
in crustal architecture north and south of the Lachlan
Transverse Zone, northeastern Lachlan Orogen. In R.J.
Korsch & P. Lyons (eds) Integrated geophysical and
geological studies of the northeastern Lachlan Orogen, New
South Wales. Eastern Lachlan Orogen Workshop 7-9
March. Australian Geological Survey Organisation, Record,
2001/09, 40-44.
Glen, R.A., Jones, L.E.A., Lawrie, K.C., Shaw, R.D. &
Johnstone, D.W., 2001. Crustal architecture of the
Ordovician Macquarie Arc, Eastern Lachlan Orogen, NSW,
based on deep seismic reflection profiling. In R.J. Korsch &
P. Lyons (eds) Integrated geophysical and geological studies
of the northeastern Lachlan Orogen, New South Wales.
Eastern Lachlan Orogen Workshop 7-9 March. Australian
Geological Survey Organisation, Record, 2001/09, 45-48.
Glen, R.A., Korsch, R.J., Jones, L.E.A. & Johnstone, D.W.,
2000. Seismic evidence for a major arc-back collision in the
Lachlan Orogen. Geological Society of Australia, Abstracts,
59, 177.

Dentith, M.C., Dent, V.F. & Drummond, B.J., 2000, Deep
crustal structure in the south western Yilgarn Craton, Western
Australia. Tectonophysics, 325, 227-255.

Goleby, B.R., Bell, B., Korsch, R.J., Fomin, T., Owen, A.J.,
Nicoll, M.G., & Drummond, B.J., 2000. Towards the third
dimension in the Eastern Goldfields, WA from combined
seismic reflection and potential field studies. Geological
Society of Australia, Abstracts, 59, 179.

Direen, N.G., Archibald, N.J., Hill, E.J., Mackey, T.E.,
Raymond, O.L., Lyons, P., Korsch, R.J. & Holden, D.J., 2000.
“Annelidical Geometry” – A 3-D geological and geophysical
appraisal of major structures in the eastern Lachlan Orogen
using multi-scale edge analysis. Geological Society of
Australia, Abstracts, 59, 132.

Goleby, B.R., Bell, B., Korsch, R.J., Sorjonen-Ward, P.,
Groenwald, P.B., Wyche, S., Bateman, R., Fomin, T., Witt,
W., Walsh, J., Drummond, B.J. & Owen, A.J., 2000. Crustal
structure and fluid flow in the Eastern Goldfields, Western
Australia. Australian Geological Survey Organisation,
Record, 2000/34.

Direen, N.G., Lyons, P., Korsch, R.J. & Glen, R.A., 2001.
Three-dimensional integrated geophysical appraisal of major
structures in the northeastern Lachlan Orogen . In R.J.
Korsch & P. Lyons (eds) Integrated geophysical and
geological studies of the northeastern Lachlan Orogen, New

Goleby, Bruce & Drummond, Barry, 2001. From primordial
slime to gold deposits - the impact of deep seismic reflection
studies on our understanding of the Yilgarn Craton. In:
Exploring the Earth: a Celebration of Four Journeys. A
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conference marking major milestones in the careers of four
senior RSES Staff: Anton Hales, Bill Compston, Ian
McDougall and David Green. Research School of Earth
Sciences, Australian National University, 57.
Goleby, Bruce R., Drummond, Barry J & Mifsud, Joe, 2000.
An approach to using seismic reflection imaging in mineral
provinces - an example at a province scale. Preview, Oct,
17-19.
Goleby, B.R., Drummond, B.J., Korsch, R.J., Fomin, T.,
Owen, A.J. & Bell, B., 2000. Crustal structure - thrust stacks
and gold pathways within the Archaean granite-greenstones
of the Eastern Goldfields, Western Australia: as revealed by
deep seismic reflection profiling. Geological Society of
Australia, Abstracts, 59, 180.
Graeber, F.M., Houseman, G.A. & Greenhalgh, S.A., 2000.
The three-dimensional upper mantle P-wave velocity
structure of western Victoria. 15th Australian Geological
Convention, Sydney, 3-7 July, 2000, Abstracts, 59.

Sambridge M.S. & Kennett B.L.N., 2001. Seismic event
location: nonlinear inversion using a neighbourhood
algorithm. Pure and Applied Geophysics, 158, 241-237.
Soames, C. L., Gudmundsson, O., & Finlayson, D. M.,
2000. The Rabaul Earthquake Location and Caldera
Structure (RELACS) program: post-survey data processing.
Australian Geological Survey Organisation Record, 2000/40
Widiyantoro S., Gorbatov A., Kennett B.L.N. & Fukao Y.,
2000. Improving global shear-wave delay-time tomography
using three-dimensional ray tracing and iterative inversion.
Geophysical Journal International, 141, 747-758.

Publications submitted and in
press
Bai C-Y & Kennett B.L.N., 2001. Phase identification and
attribute analysis of broadband seismograms at far-regional
distances. Journal of Seismology, in press.

Jones, L.E.A., B.J. Drummond & Goleby, B.R., 2001.
Capabilities of the seismic reflection method in hard rock
terranes. In R.J. Korsch & P. Lyons (eds) Integrated
geophysical and geological studies of the northeastern
Lachlan Orogen, New South Wales. Eastern Lachlan
Orogen Workshop 7-9 March. Australian Geological Survey
Organisation, Record, 2001/09, 12-25.

Cheng H.-X. & Kennett B.L.N., 2001. Frequency
dependence of seismic wave attenuation in the upper mantle
beneath the Australian region. Geophysical Journal
International, in press.

Jones, L.E.A & Johnstone, D.W., 2001. Acquisition and
processing of the 1997 Eastern Lachlan (L146) and 1999
Lachlan (L151) seismic reflection surveys. In R.J. Korsch &
P. Lyons (eds) Integrated geophysical and geological studies
of the northeastern Lachlan Orogen, New South Wales.
Eastern Lachlan Orogen Workshop 7-9 March. Australian
Geological Survey Organisation, Record, 2001/09, 26-35.

Deen, T.J. & Gohl, K., 2001. Three-dimensional
tomographic seismic inversion of a paleochannel system in
central New South Wales, Australia. Geophysics, in press.

Kaiho Y. & Kennett B.L.N., 2000. Three-dimensional
seismic structure beneath the Australasian region from
refracted wave observations. Geophysical Journal
International, 142, 651-668.
Kennett, B.L.N., 2000. The Mantle Beneath Australia. 15th
Australian Geological Convention, Sydney, 3-7 July, 2000,
Abstracts, 59.
Korsch, R.J., Lawrie, K.C., Johnstone, D.W. & Jones,
L.E.A., 2000. A deep seismic reflection profile across the
Gilmore Fault, Eastern Lachlan Orogen. Geological Society
of Australia, Abstracts, 59, 281.
Korsch, R.J., 2001. Integrated geophysical and geological
studies of the northeastern Lachlan Orogen, New South
Wales: Outline and Scope. In R.J. Korsch & P. Lyons (eds)
Integrated geophysical and geological studies of the
northeastern Lachlan Orogen, New South Wales. Eastern
Lachlan Orogen Workshop 7-9 March. Australian
Geological Survey Organisation, Record, 2001/09, 1-6.
Owen, A.J., Bateman, R., Barton, T.J., Drummond, B.J.,
Goleby, B.R. & Sauter, P.C.C., 2001. Kalgoorlie seismic
profiling 1997. Operations, Processing and Interpretation
Report. Australian Geological Survey Organisation, Record,
2001/06.
Rawlinson, N., Houseman, G. A., Collins, C. D. N. and
Drummond, B. J., 2001. New evidence of Tasmania’s tectonic
history from a novel seismic experiment, Geophysical
Research Letters, 28, 3337-3340.
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Debayle E. & Kennett B.L.N., 2001. Surface Wave studies
of the Australian Region. Geological Society of Australia,
Special Publication, in press.

Drummond, B.J., Owen, A., Jackson, J.C., Goleby, B.R. &
S.N. Sheard, 2001. Seismic reflection imaging of the
environment around the Mount Isa ore bodies, northern
Australia - A case study. Geophysics, in press.
Jones, Leonie E.A. & Drummond, Barry J., 2001. Effect of
smoothing radius on refraction statics corrections in hard rock
terrains. Australian Society of Exploration Geophysicists 15th
Geophysical Conference and Exhibition, August, 2001,
Extended Abstracts. On Compact Disk, in press.
Kennett B.L.N., 2001. Representations of seismicity,
Geochem. Geophys. Geosyst, in press.
Kennett B.L.N., 2001. Seismic structure in the mantle
beneath Australia, Geological Society of Australia, Special
Publication, in press.
Kennett B.L.N. & Furumura T. 2001. Regional phases in
continental and oceanic environments. Geophysical Journal
International, in press.
Kennett, B.L.N. & Yoshizawa, K., 2001. A reappraisal of
regional surface wave tomography. Geophysical Journal
International, in press.
Yoshizawa, K. & Kennett, B.L.N., 2001a. Determination of
the influence zone for surface wave paths. Geophysical
Journal International, in press.
Yoshizawa K. & Kennett B.L.N., 2001b. Nonlinear
waveform inversion for surface waves with a
Neighbourhood Algorithm: Application to multi-mode
dispersion measurements. Geophysical Journal International,
in press.
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PERSONNEL ASSOCIATED WITH ANSIR DURING 2000/2001
The following personnel were associated with ANSIR during 2000/01. 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, although some of the AGSO and ANU staff
also assisted project researchers when representing ANSIR.
ANSIR Specified Personnel
Dr Barry J. Drummond
Prof. Brian L.N. Kennett
Ms Joy Dunn
Mr Geoff McMurray
Mr Tim Barton
Mr Stefan Sirotjuk

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

AGSO
ANU
AGSO
AGSO
AGSO
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)
Mr David Alder
Dr N.J. Archibald
Dr S. Bannister
Dr Penny Barton
Dr Roger Bateman
Prof. M. Cara
Mr A.J. Cross
Mr R. Dabrowski
Dr Fred Davey
Dr E. Debayle
Dr N.G. Direen
Dr Barry Drummond
Dr Rose Edwards
Dr Douglas Finlayson
Dr Richard Glen
Dr Karsten Gohl
Dr Bruce Goleby
Dr Alexey Gorbatov
Dr E. Graeber
Dr O. Gudmundsson
Dr John Haines
Dr Peter Hatherley
Mr Patrick Henry
Dr Stuart Henrys
E.J Hill
Dr Richard Hobbs
D. Holden
Mr John Holliday
Assoc. Prof. Greg Houseman
Dr Imi Itikarai
Mr D.W. Johnstone
Dr Wally Johnson
Dr Leonie Jones
David Kennedy
Prof Brian L.N. Kennett
Dr Russell Korsch
Dr Ken Lawrie
P.G. Lennox
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NSW Department of Mineral Resources, Geological Survey
Fractal Graphics
Geological & Nuclear Sciences, New Zealand
Cambridge University, United Kingdom
Kalgoorlie Consolidated Gold Mines Pty Ltd
University of Strasbourg
AGSO and AGCRC
AGSO and AGCRC
Geological & Nuclear Sciences, New Zealand
University of Strasbourg
AGSO and AGCRC
AGSO and ANSIR
Cambridge University, United Kingdom
AGSO and AGCRC
NSW Department of Mineral Resources, Geological Survey
Macquarie University
AGSO
ANU
Monash University
RSES, ANU
Cambridge University, United Kingdom
CSIRO Exploration and Mining
Rabaul Volcanological Observatory
Geological & Nuclear Sciences, New Zealand
Fractal Graphics
Cambridge University, United Kingdom
Fractal Graphics
Newcrest Mining Pty Ltd
Monash University
Rabaul Volcanological Observatory
AGSO, ANSIR, AGCRC
AGSO
AGSO, ANSIR and AGCRC
Geological & Nuclear Sciences, New Zealand
ANU
AGSO and AGCRC
AGSO
University of NSW
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Dr James Leven
Dr J. J. Leveque
Mr P. Lyons
Mr Fraser MacCorquodale
R. Mason
A.W. Mills
K. Mills
Dr Y. Nishimura
Charlie O’Reilly
Dr Eva Papp
Mr Derecke Palmer
Mr Greg Poole
Dr Nicholas Rawlinson
Mr Ollie Raymond
Dr Anya Reading
Prof. Lee Powell
M.M. Scott
Dr Ray Shaw
Prof Hideki Shimamura
Prof. Cliff Thurber
R. Trzebski
Mr Barry Willcox

AGSO and AGCRC
University of Strasbourg
AGSO and AGCRC
Newcrest Mining Pty Ltd
Fractal Graphics
AGSO and AGCRC
NSW Department of Mineral Resources, Geological Survey
Hokkaido University, Japan
Geological & Nuclear Sciences, New Zealand
ANU (Geology) and CRC LEME
University of New South Wales
BHP Coal
ANU
AGSO and AGCRC
ANU
University of Wisconsin, USA
NSW Department of Mineral Resources, Geological Survey
Consultant to NSW Department of Mineral Resources
Hokkaido University, Japan
University of Wisconsin, USA
University of NSW
AGSO

Postgraduate Students
Mr Jeremy Bickerstaffe
Mr John Bus
Ms Tara J. Deen
Mr Andy French
Mr Ron Hackney
Mr Y. Hiyoshi
Mr Tom Hulme
Mr Christopher Leslie
Ms Zoe Lunnon
Mr David MacDougal
Mr Tim Smith
Mr K. Yoshizawa

Cambridge University, United Kingdom
Macquarie University
Macquarie University
Cambridge University, United Kingdom
Tectonics Special Research Centre, University of WA
RSES, ANU
Cambridge University, United Kingdom
ANU and CRC LEME
Cambridge University, United Kingdom
University of New South Wales
University of New South Wales
RSES, ANU

Scientific Support Staff
Mr Tim Barton
Mr David Johnstone
Dr Leonie Jones
Mrs Tanya Fomin

Geophysicist
Geophysicist
Geophysicist
Geophysicist

AGSO
AGSO
AGSO
AGSO

Technical Officer
Technical Officer
Technical Officer

ANU
AGSO
ANU

Technical Support Staff
Mr Armando Arcidiaco
Mr Alan Crawford
Mr Tony Percival
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Service Companies:
Function/Project

Company

Nature of Service

Facilities Management Services

Trace-Energy Services Pty
Ltd

Operate Seismic Reflection
Equipment housed at AGSO
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Contact Details

Dr Barry Drummond (ANSIR Director)
Geoscience Australia
GPO Box 378
Canberra ACT 2601
Tel
02-6249 9381
Fax
02-6249 9972
Email barry.drummond@ga.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

Ms Joy Dunn (ANSIR Business Manager until March 2000)
Geoscience Australia
GPO Box 378
Canberra ACT 2601
Tel
02-6249 9364
Fax
02-6249 9972
Email joy.dunn@ga.gov.au

Mr Geoff McMurray (ANSIR Business Manager from September 2000)
Geoscience Australia
GPO Box 378
Canberra ACT 2601
Tel
02-6249 8740
Fax
02-6249 9972
Email geoff.mcmurray@ga.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

ASAC

Antarctic Science Advisory Committee

CSIRO

Commonwealth Scientific Industrial Research Organisation

CRC LEME

Cooperative Research Centre for Landscape Evolution and Mineral Exploration

IGNS/GNS

Institute of Geological and Nuclear Sciences, NZ

ISR

Department of Industry, Science and Resources

KCGM

Kalgoorlie Consolidated Gold Mines Ltd

MNRF

Major National Research Facility

RSES

Research School of Earth Sciences, ANU

SRK

Steffen, Robertson and Kirsten International

VIEPS

Victorian Institute of Earth and Planetary Sciences

ANSIR Annual Report 2000/2001

6

