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REPORT OF THE ANSIR
MANAGEMENT ADVISORY BOARD
ANSIR plays an important role in Australian geoscience. As a national facility available to researchers
on the basis of merit rather than their institutional affiliation, it links researchers within Australia and
internationally through a range of exciting projects that are making real impacts on the way we view
the Earth and its geological structure. Research projects supported in 2001/2002 were no exception.
ANSIR operates a range of equipment types. For the first time, the full imaging power of all of the
ANSIR equipment, managed by staff from ANSIR’s host organisations the Australian National
University and Geoscience Australia who are dedicated to support ANSIR research, was directed at
the Archaean Yilgarn Block in Western Australia. The results will be images of the Earth, at various
scales, from the surface to depths of several hundred kilometres. The results to date are spectacular.
They show detailed images of the deformation patterns in the crust, subtle changes in the nature of the
crust and Moho, and preliminary indications of variations in mantle properties from east to west across
the block. Data processing and analysis are continuing in a number of institutions and results will
continue to evolve. Experience with earlier similar studies indicates that this research will continue to
make major impacts for the next decade.
This research is also particularly pleasing because it has fostered considerable collaboration. Funding
and other support came from three government agencies, two universities and two mining companies.
Other research supported during the year will require several years of data processing and analysis.
ANSIR supported a comprehensive imaging experiment in northern Tasmania, in which seismic
energy from distant earthquakes will be used to determine the structure of and differences between
crustal blocks at a regional scale. ANSIR also provided a small amount of support for research in
Antarctica. ANSIR involvement in Antarctic research is likely to increase in the next few years.
ANSIR’s host organisations approached the Management Advisory Board during 2001/2002 with a
proposal to restructure ANSIR. The purpose was to access funds that would otherwise be used for
capital use charges and apply them to research. The restructuring also provided an opportunity to
restructure the management of ANSIR. In summary, ANSIR equipment formerly owned by GA was
gifted to the ANU, the ANU took over the role of Facility Agent, the ANSIR Directorship was passed
to the ANU, and the Deputy Director’s role moving to GA. The role of Operations Manager was
expanded to that of Executive Officer. The management changes allow for a refreshing of ANSIR as it
enters its second 5 years of operations. The Board supported these changes, and with that support the
host organisations were able to gain the support to the MNRF Program Secretariat in the Department
of Education, Science and Training. The changes were implemented at the end of the financial to
become effective from 1 July, 2002. More details are given in the body of the report.
A significant enhancement of ANSIR’s portable equipment pool occurred when the ANSIR
Management Advisory Board accepted a proposal from the ANU whereby ANU equipment that was
not part of the ANSIR pool would be made available for ANSIR-supported experiments when it was
not in use for ANU experiments.
Over the last few years the ANSIR Management Advisory Board has been leading a discussion within
the Australian geoscience community to develop plans for a national program of research and research
training based on multidisciplinary, multi-sector geoscientific research. The program would aim to
define the geology of the continent at depth. Such a program would give focus to and strengthen the
geosciences in Australia, and would underpin social, economic and environmental benefits. During the
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year it became clear that such an initiative would form only part of a much needed and broader
strategic plan for the geosciences. The ANSIR Management Advisory Board therefore successfully
lobbied the Australian Academy of Sciences to revamp its Solid Earth Sciences Committee and charge
it with the responsibility of developing a strategic plan for the geosciences. Several ANSIR
Management Advisory Board members were appointed to and are active on the Academy Committee.

Professor John Lovering, AO, FAA FTSE
Chairman, Management Advisory Board
August, 2002
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ANSIR MISSION STATEMENT
To place Australia amongst the world leaders in research into the sub-surface structure and
composition of the Earth.

Our Objectives:
1. Establish and maintain a Major National Research Facility (MNRF) as the basis for excellence in
the field of Seismic Imaging of the Earth by providing national leadership, international visibility
and collaboration in community service through the use and operation of world class facilities for
seismological research.
2. Promote the Facility and its role widely with the aim of
• encouraging use of the Facility; and
• promoting the MNRF Program.
3. Seek opportunities to enhance the Facility.
4. Manage our Intellectual Property in such a manner as to ensure that the maximum benefit accrues
to Australia, including Australian industry, the Australian environment and the Australian
economy generally.

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

Commonwealth Department of Industry, Science & Resources, August, 1999
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THE ROLE OF ANSIR
The Australian National Seismic Imaging Resource (ANSIR) is a Major National Research Facility.
ANSIR is a joint venture of Geoscience Australia (GA) (formerly the Australian Geological Survey
Organisation 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.
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 GA and ANU, thereby honing and keeping their skills current.
ANSIR, GA and ANU have established a pool of equipment capable of imaging the Earth’s interior at
a range of scales using seismic techniques. ANSIR’s equipment is portable, and can be moved to any
part of the continent, and indeed overseas for international collaborative experiments. It can record
seismic energy from a range of sources, including earthquakes, explosions and truck-mounted ground
vibrators. It can operate in a wide range of environments, including the remote hot and dusty
conditions of Australian outback, the humid tropics of the north and the freezing conditions of
Antarctica.
ANSIR resources are available to all researchers. Scientific merit of the proposed research is the preeminent criterion for determining priority for access. Researchers must, however, be able to meet their
project operating costs.
During 2001/2002, ANSIR activities fall into three major categories:
•

ANSIR continued to support scientific research, with 6 new and ongoing projects in Australia and
Antarctica;

•

ANSIR continued to lead a national debate over the need for and make-up of a national program
of research and research training in the Earth sciences, culminating in a reconstitution by the
Academy of Science of its Solid Earth Sciences Committee with a mandate to develop a strategic
plan for the Earth sciences; and

•

ANSIR was restructured by its owners (GA and ANU) in order to achieve even greater efficiency
and effectiveness in the use of the funds available for seismic imaging research.

Each of these points is expanded further in the body of this report.

ANSIR RESEARCH
Table 1 lists projects undertaken in previous years for which data processing, analysis, interpretation
and reporting continued through 2001/2002. Projects for which reporting is now considered complete
are not listed but are tabulated in previous ANSIR Annual Reports. The field areas for all projects for
which field work was undertaken prior to 2001/2002 are shown as red dots in Figure 1.
Field work was also undertaken for six new or projects continuing from the previous year. They are
listed in Table 2, and the project areas marked as blue dots in Figure 1. They include one project
(ANSIR Project 01-01R), 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 four case studies to illustrate the breadth of
research supported by ANSIR, and the wide range of spatial scales addressed by projects that use
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ANSIR equipment. In keeping with previous years, the case studies present a mix of new results and
work underway.
The first two case studies report the results of two projects in the Archaean shield of the Yilgarn Block
in Western Australia. Taken together, the full range of projects that have been undertaken or are
planned for this region represent a program of work over a number of years. The program will
delineate the three dimensional structure of the Yilgarn Block at various spatial scales to depths of
several hundred kilometres. When complete, this program of work will have been supported by a
number of research agencies and numerous funding sources. For example, the second case study,
which reports on the results of seismic reflection imaging, drew funding from five sources in
government and industry, and had participants from two government agencies, two universities and
two mineral exploration companies.
The third case study describes field research still underway in Tasmania at the end of the reporting
period. The fourth case study describes efforts to detect and monitor the behaviour of marsupial moles
as they burrow underground in central Australia.
Table 3 lists projects that have been submitted to ANSIR for consideration, and are now awaiting
funding and/or scheduling in future years. The field work for several of these is expected to begin
early in 2002/2003.

Project areas
2001/2002
Previous Years

Rabaul, PNG

Coastline
Basins
single bas in
ov erlap
dual overlap
high
deep shelf
hard rock
volc anic

New Zealand

Antarctica

Figure 1: ANSIR Project sites. Blue dots mark projects in 2001/2002. For tomography projects, eg.,
those in Western Australia, the dots indicate the locations of large tracts of country over which
really extensive projects were conducted. Red dots indicate projects in previous years.
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TABLE 1: Projects undertaken prior to 2001/2002 for which data
processing, analysis, interpretation and reporting are ongoing.
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

BROAD BAND INSTRUMENTS
1997 Kimberley
Trials, WA.

Broad

Band

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, Institute of
Geological and Nuclear Sciences,
New Zealand.

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
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.

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

Dr Bruce Goleby, GA.

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

1997 Rabaul Caldera, PNG.

Dr Wally Johnson, GA; 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.

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

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.

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

Mr 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)

Houseman,

SHORT PERIOD INSTRUMENTS
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HIGH RESOLUTION REFLECTION IMAGING
00-12R: Seismic imaging of thinbedded 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.

Dr 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.

REGIONAL SCALE REFLECTION PROFILING
1997 Kalgoorlie, WA.

Dr Bruce Goleby, AGCRC/GA, 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.

1997 Lachlan Fold Belt, NSW.

Dr Russell Korsch, AGCRC/GA,
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
Seismic Transect, WA.

Dr Bruce Goleby, AGCRC/GA.

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, GA.

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
Seismic Transect.

Dr Russell Korsch, AGCRC/GA

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.

1997 Broken Hill, NSW.

Dr James Leven, AGCRC/GA.

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

1997 Lachlan Fold Belt, NSW.

Dr
Douglas
Finlayson,
AGCRC/GA, 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.

Yilgarn

Lachlan

II

OTHER EXPERIMENTS
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TABLE 2: Field Projects Undertaken in 2001/2002
PROJECT TITLE

PRINCIPAL INVESTIGATOR

OBJECTIVE

01-04T: The lithospheric structure of
Tasmania and surrounding region
(“TIGGER”)

Dr Nick Rawlinson, ANU

Image the Arthur Lineament and Tamar fracture
system in detail; determine the lithospheric
structure under the major tectonic provinces of
Tasmania; improve the resolution of body wave
and surface wave tomographic models beneath
the Tasmania region; investigate the implications
of these results in terms of tectonic evolution.

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

Dr A.M. Reading, ANU.

Contribute to investigations of the structure 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).

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

Dr Bruce Goleby, GA

Measure crustal seismic velocities along the
2001 northeastern Yilgarn deep seismic
reflection traverse (Complements 00-03R).

01-07T: Seismic refraction experiments
in the SW of Western Australia using
mine-blast sources: a feasibility study

A/Prof Mike Dentith, University
of Western Australia

Record mine blasts in the SW of Western
Australia to ascertain which of the local mines
are most suitable seismic sources, to trial
methodologies for enhancing signal to noise
ratios in anticipation of problems resulting from
lack of source energy, and, from the above, to
determine maximum source offsets at which
useful data can be recorded.

BROAD BAND INSTRUMENTS

SHORT PERIOD INSTRUMENTS

HIGH RESOLUTION REFLECTION IMAGING
NIL in 2001/2002
REGIONAL SCALE REFLECTION PROFILING
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.

Dr Kevin Cassidy, GA.

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.

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
2002/2003 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.

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

Dr Bruce Goleby, GA.

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

02-02T: Analysis of deep crust and
upper mantle velocity variations in the
Kalgoorlie Region of the Eastern
Goldfields using Tomographic and
Receiver Function Analysis – Phase 1 &
2.

Dr Bruce Goleby, GA

The velocity structure of the granite-greenstone
succession within the Kalgoorlie region of the
Eastern Goldfields Province. The crustal –
upper mantle velocity structure (receiver
function analysis) in geologically different crustal
blocks within the Kalgoorlie region of the
Eastern Goldfields Province. The upper mantle
and crustal Vp and Vs velocity structure from
interpretation of refracted wave arrivals from
mine blasts, and Additional data to add to the
Skippy data set from the Yilgarn using distant
earthquakes particularly surface wave analysis.

Dr Ken Green, National Parks
and Wildlife Service

To investigate subnivean conditions in ski
resorts. Temperature and light levels will be
monitored throughout the winter season in air
and beneath snow that is groomed versus
ungroomed and natural versus man-made. Of
most concern is the environment of the
endangered marsupial mountain pygmypossum. It hibernates in boulder fields beneath
the snow. Rousing from hibernation is
energetically demanding and with a finite energy
reserve in the forms of fat (the possums do not
feed in winter) repeated arousal can lead to
starvation. It has been suggested that the
movement of heavy snow-grooming machinery
over the snow might be sufficient to disturb the
possums. This part of the project will examine
sound levels and vibration beneath the snow at
differing depths to determine the minimum safe
depth of snow for snow-grooming in relation to
the survival of mountain pygmy-possums.

BROAD BAND INSTRUMENTS

SHORT PERIOD INSTRUMENTS
02-03T: The subnivean environment of
ski runs in the Snowy Mountains

HIGH RESOLUTION REFLECTION IMAGING
00-05R: High-resolution palaeochannel
imaging, Honeymoon Mine Site, SA.

ANSIR Annual Report 2001/2002

Dr Eva Papp, CRC LEME/GA.

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.
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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, GA.

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, GA.

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, GA.

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.

01-05R: The use of refractive seismic
transects in establishing underlying
valley morphology and depth of
Holocene valley fills in a coastal valley,
NSW

Tim Cohen, University of
Wollongong

Examine with refractive seismic transects the
character and extent (depth) of Holocene valley
fill and the underlying bedrock contacts at 3
catchment positions reflecting various stages of
fill and long term incision on mid-north coast of
NSW.

01-06R: Applied seismic imaging to
quantify river loss for sustainable use of
the Narromine aquifer(s)

Dr Chris Waring, ANSTO

Identify aquifer structure of the alluvium west of
Narromine
including
basement
contact
topography and palaeo-channels; compare and
contrast acquired seismic data with existing
Electro-Kinetic Sounding (EKS) data for
improved interpretation of both techniques; use
geophysical sections, bore geology, geophysics
and hydrology data and hydrochemistry to
construct a valid groundwater flow model;
Calculate groundwater flow rates, and salt
accumulation scenarios for decisions on the
sustainable use of the Narromine aquifer(s) by
irrigators.

02-01R: Depth and subsurface shape of
the Dundee Ignimbrite

Dr Mark Lackie, Macquarie
University

Determine the thickness and subsurface shape
of the Dundee Ignimbrite. Determine the angle
of the southern contact between the Dundee
Ignimbrite and Emmaville Volcanics

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.

00-11R Seisnic field time 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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00-04R: Deep seismic profiling in the
Gawler Craton: crustal structure of the
Olympic Dam region and Fowler
Orogenic Zone.

Dr Roger Skirrow, GA.

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, GA.

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
GA and AGCRC (1996-1997).

01-02R: McArthur Basin seismic survey

Dr David Rawlings, Northern
Territory Geological Survey

Test the overall structure and basin architecture
of the Batten Fault Zone; profile the northwest
trending Mallapunyah and Calvert fault zones to
determine their attitude, displacement and
influence on sedimentation

01-03R: CBM (Coal Bed Methane) high
resolution P-wave seismic survey

Mr Joe Choudhury, Sydney Gas
Company

Integrate seismic data into the jointly funded
(Federal Government & Sydney Gas Company)
R&D Project entitled “Coal-bed methane
production optimisation technique”

01-08R:
Transect

Dr Ian Scrimgeour, Northern
Territory Geological Survey

Image
the
Neoproterozoic-Cambrian
metamorphosed rift sequence (Harts Range
Group) in the eastern Arunta, and its relationship
to the surrounding Palaeoproterozoic basement;
examine the deep crustal structure in a complete
cross section across the bivergent intraplate
Alice Springs Orogen in the eastern Arunta, to
develop a tectonic model and assist in modelling
ore systems; image the southern margin of the
Georgina basin in order to examine the interplay
between Palaeozoic tectonics, sedimentation
and erosion in the basin; determine the nature of
the Delny Shear Zone, which may represent a
bounding structure of the North Australian
Craton.

Dr Edward Stolz, St Ives Gold

Victory Seismic Lines – Image flat lying listric
structures such as the Repulse fault. Image
Bounder-Lefroy faults to NE of Victory. Assess
utility of Seismic for imaging lat lying lode style
gold terrains. Detect thickness of mafic package
Victory for comparison with gravity modelling
results. Detect possible large scale felsic bodies
beneath mafic package.

Eastern

Arunta

Seismic

02-04R: St Ives Seismic Lines
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CASE STUDY 1:
ANSIR Projects 98-03T, 00-16T: Broad Band seismic studies in the
West Australian Archaean Cratons
Dr Anya M. Reading and Prof Brian L.N. Kennett, Research School of Earth Sciences, Australian
National University, Canberra ACT 0200 anya@rses.anu.edu.au, Brian.Kennett@anu.edu.au
The WACRATON experiments, (Figure 2, WT sites) carried out by the Seismology group at the
Research School of Earth Sciences, Australian National University, was a program of broadband
seismic station deployments that took place throughout Western Australia from July 2000-June 2001
(full details available at http://rses.anu.edu.au/wacraton). This experiment was extended through
collaboration with Geoscience Australia under Project 00-16T (Figure 2, WV sites). The experiment
was designed to probe the structure of the Earth under WA on a regional scale and in detail. Widely
spaced (350 km) stations over the whole of WA provided data for tomographic determinations of deep
structure. Two lines of stations were installed with a much closer station separation (approx. 40-50
km) to examine heterogeneity in structure within the Yilgarn Block, and a third closely spaced line,
was installed to investigate the structure across the Capricorn Orogen, between the Pilbara and Yilgarn
cratons.
The WT- and WV-lines, across the Yilgarn craton, are shown in Figure 2. These stations consisted of
CMG-40T sensors with Nanometrics-Orion seismic recorders and were deployed for 7 months and 3
months respectively (WT-line, October 2000-April 2001 and WV-line, May 2001-July 2001). Of the
several tens of earthquakes recorded during the WT deployment, about 11 occurred that were suitable
for determining receiver functions, with about 5 suitable earthquakes recorded during the shorter WV
deployment. The receiver function is the part of the recorded signal that is due to conversions and
reflections of energy in the crust under the receiving station. It may be extracted from 3-component
digital data by deconvolving the vertical component with the radial horizontal component. The
receiver functions for each station were stacked in order to reduce the signal-to-noise ratio, and finally
the inversion for crustal structure was being carried out using the Neighbourhood Algorithm technique
(NA) of Sambridge (1999) [see http://rses.anu.edu.au/~malcolm/na/na.html].
The Yilgarn Block, which formed between 2.6 and 2.1 Ga, is one of the oldest blocks of continental
crust. Its structure, and the inferred plate tectonic processes that must have been operating to build
such a structure, are vital clues to the evolution of the early planet Earth. Figure 2 also shows several
major faults that cross-cut the Yilgarn craton trending roughly north-south. It has been proposed, amid
considerable controversy, that these faults are terrane boundaries and the crust on either side was
formed separately, with the blocks later colliding, eventually building the craton.
Figure 3 shows the receiver function structure beneath a)WT08 and b)WT09, stations located in the
centre of a mapped terrane and over a proposed terrane boundary, the Ida fault. Beneath WT08, the
Moho arrival (the peak at 4.5 seconds after the large, initial P-wave) is very strong, indicating a sharp
Moho and little disturbance to the original profile of the crust and upper mantle. In contrast, WT09
shows a disrupted Moho arrival and a more complex crustal velocity structure with a low-velocity
layer in the mid-crust. Figure 4 shows velocity/depth profiles for all the WT- and WV-line stations.
Stations WV02 and WV03, located north of WT08/09, also either side of the boundary between the
Southern Cross and Eastern Goldfields terranes, show corresponding features. In general, stations in
the centre of terranes show sharp Moho boundaries and stations located close to the faults show
disrupted structure, associated with the accretion of the terranes to form the craton.
In summary, the WT- and WV-line deployments of ANSIR seismic recording instruments have shown
that the deep structure is consistent with the terrane model of craton evolution.
This implies that plate tectonic processes had begun to build continents by accretion of previously
formed material by late Archaean time.
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Figure 2: The WT- and WV-lines of broadband seismic recorders that were deployed as part
of the broad band experiments in the Yilgarn Craton of Western Australia. Also shown are
geological terranes and their bounding faults. A-A’ and B-B’ indicate the profiles shown in
figure 3.
SW=Southwestern terrane, SC=Southern Cross, EG=Eastern Goldfields,
M=Murchison, Koo=Koolanooka fault, Kaw=Kawana fault, and Ida=Ida fault.
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Figure 3: Best fit models of the upper lithosphere for a)WT08 and b)WT09, stations either
side of the Ida fault. The upper plots show the observed (black) and synthetic (blue) receiver
functions and the lower plots, the best-fit velocity profile (indicated by the red line over
green/yellow) model density plots.

Figure 4: A synthesis of models derived from teleseismic earthquakes across the Yilgarn
lithosphere. Locations A-A’ and B-B’ are shown in figure 1. The red lines are the best-fitting
models derived in this study and the blue lines show a reference velocity profile for ‘typical’
continental crust. The Moho is interpreted to be the base of the high-velocity gradient zone.
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CASE STUDY 2:
ANSIR Project 00-3R: Seismic imaging of the granite-greenstone
terranes, Laverton-Leonora region.
Dr Bruce Goleby and Dr Kevin Cassidy, Geoscience Australia, GPO Box 378, Canberra ACT 2601
Bruce.Goleby@ga.gov.au, Kevin.Cassidy@ga.gov.au
The granite-greenstone terranes of the Eastern Goldfields Province, Yilgarn Craton, contain numerous
world-class gold deposits that are spatially associated with major structures. The three-dimensional
geometry of these structures provides information on the size and architecture of the gold dominated
mineral system and the geodynamic processes responsible for the region’s formation. The current
knowledge of the three-dimensional geometry of the Eastern Goldfields Province is largely restricted
to the Kalgoorlie region, where deep seismic reflection profiles have enabled the development of
detailed 3D geological models. However, several questions still concern the exploration industry.
These are:
•
•
•
•

is the style of crustal structure imaged in the Kalgoorlie region applicable elsewhere in the Eastern
Goldfields Province?
is the mineral system model developed for the Kalgoorlie region applicable elsewhere in the
Eastern Goldfields Province?
what were the structures that controlled or focused mineralisation in these other areas?
what was the internal structure within these mineralised areas?

To address these questions, a 432 km east-west seismic reflection traverse (Figure 5), was recorded in
2001 by ANSIR for GA, the Geological Survey of Western Australia (GSWA) and the predictive
mineral discovery Cooperative Research Centre (pmd*CRC). This east-west seismic reflection
traverse was the main part of the Northeastern Yilgarn seismic survey.
The seismic reflection survey commenced near Leonora, and trended east, through the Laverton
region, the Yamarna greenstone belt and finally into the Officer Basin (Figure 5). It crossed

Figure 5: Location map of the deep seismic reflection traverse in the Eastern Goldfields
region of the Northeastern Yilgarn Craton. The background is taken from the 1:5m Geology
Map of Australia. The deep seismic reflection traverses are shown in black. The red line
shows the region where the short-period instruments were deployed as part of the passivelistening experiment. The blue dots are broadband instrument locations, positioned to
determined receiver function values for this area (see also Figure 2 – Case Study 1).
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both the Leonora and Laverton mineral fields. Figure 6 shows the ANSIR survey in operation during
the recording of the seismic reflection traverse.
The main aim of the seismic reflection survey was to further our knowledge of the two (and three)
dimensional structure of this part of the Eastern Goldfields Province to:
• investigate similarities and differences between, and within, the various terrains crossed by the
seismic traverse and by the earlier seismic traverses in the Kalgoorlie region,
• test the applicability of existing mineral systems models for the Kalgoorlie region in other parts of
the Yilgarn Craton,
• contribute to the development of a geodynamic model of the Eastern Goldfields Province, and
• understand why mineralisation in the Eastern Goldfields Province occurs where it does.

Figure 6: ANSIR crew in operation during the recording of the 2001 Northeastern Yilgarn
deep seismic reflection traverse. Clockwise from top left; crew at rest after hard day on the
line; Tim Barton, ANSIR Operations Manager, working as on-site geophysicist checking
data quality; Vibroseis trucks working through 'Sons of Gwalia' mine near Leonora; and
recording along the main road from Laverton to Cosmo-Newberry showing Line Vehicle (at
left) , Vibroseis Trucks and Recording Truck (on right).
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To enhance the seismic reflection information, two additional experiments were also undertaken.
These were a broadband experiment to collect teleseismic data to compute receiver functions for the
northeastern Yilgarn region and a passive-listening experiment to passively collect wide-angle energy
from the vibroseis trucks as they worked along the seismic traverse.
The broadband seismic instruments were deployed coincident with the deep seismic reflection traverse
to record teleseismic events (S-wave, body-waves and surface-wave seismic arrivals from distant
earthquakes). The locations of these recording sites are shown in Figure 5. The new data will be used
to calculate receiver functions information (ie estimates of the velocity structure of the crust at the
recording point) along the seismic traverse.
The passive-listening experiment was designed to obtain additional velocity information, and hence
better lithological information within the Leonora-Laverton greenstone belts (Figure 5). This
experiment recorded wide-angle signal from the Vibroseis trucks as they were working along the
seismic reflection traverse. The experiment used the vibroseis energy as the controlled source recorded
by portable short-period instruments. Figure 7 shows the deployment of a short period instrument.
Station spacing was between 1 km and 1.5 km spacing.

Figure 7: Deployment of a short period recording instrument by Amando Arcidiaco
(ANSIR@ANU) and Tanya Fomin (ANSIR@GA) as part of the Northeastern Yilgarn
passive-listening experiment. This experiment was designed to obtain additional velocity
information, and hence better lithological information within the Leonora-Laverton
greenstone belts (see Figure 5 for location of passive-listening recording sites).

The seismic reflection data quality is very good (Figure 8), with a wide range of frequencies recorded;
indicating that the attenuation of the Yilgarn Craton bedrock is low. The coherency of the returned
seismic signal is variable, with some areas showing continuity of reflections for over 4 km near the
surface and for greater distances at depth. Shear zones are a major cause of the reflectivity throughout
the seismic section There are only two areas where strong coherent reflections representing lithology
have been interpreted, in the Welcome Domain to the east of Leonora and in the Laverton Tectonic
Zone. Two dimensional modelling of potential field geophysical data shows that the higher amplitude
reflectivity is found in areas that are lower in density. This suggests that these areas are comprised of
foliated gneiss, sheared gneiss or even mylonites, with the reflectivity caused by the concentration or
banding of the more mafic minerals (eg amphiboles) in the mineral assemblages within these rocks.
Areas with large amounts of mafic material are less reflective and have lower amplitude reflections
than expected based on experience farther south near Kalgoorlie.
The Northeastern Yilgarn deep seismic reflection data is characterised by several prominent features
(Figure 8), which are related to the seismic characteristics of the crust. These features are:
• a change in the thickness of the crust across the Northeastern Yilgarn Craton,
• a subdivision of the crust into three broad layers,
• a prominent east dip to the majority of the reflections, and
ANSIR Annual Report 2001/2002
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•

three east dipping crustal-penetrating shear zones.

The crust is approximately 40 km thick in the northeastern Yilgarn region, and thickens eastwards
towards the Albany-Fraser Province; a feature also noted on the Eastern Goldfields seismic data
(Goleby et al., 2002). There is a prominent sub-horizontal thin band of reflections that we interpret as
the Moho that defines the seismic signature of the base of the crust. There refraction seismic data in
the region to confirm that this boundary is the Moho, although its seismic character and its position is
similar, although a bit deeper, to that interpreted on the regional Eastern Goldfields Traverse 91EGF01
(Goleby et al., 2000). The Moho is interpreted to be at about 13.5 s (40 km) beneath the town of
Leonora, deepening to about 15.5 s (46 km) at the eastern end of the traverse. This deepening of the
Moho is achieved by a series of ramps and flats, with the Moho generally sub-horizontal for long
sections, and then ramping down over a short distance. This is similar to that seen in the regional
Eastern Goldfields Traverse 91EGF01. Dr Anya Reading and Professor Brian Kennett report
comparable depths from their Broadband Studies in the West Australian Craton (see Case Study 1,
Figure4), with the Moho from their studies at approximately 44 km beneath Leonora and deepening to
approximately 48 km towards the western end of the traverse.
The deepest of the three subhorizontal layers in the crust is considered to be a ductile lower crustal
unit. We interpret this layer to have been ductile when the crustal deformation occurred and we
interpret this layer to still be ductile. There are only two instances where dipping reflections are seen
in this layer and they both relate to the deep penetrating shears. The upper surface of this subhorizontal layer is variable in depth (9 km to 15 km depth) and is defined by a sudden change in
reflection character to a zone where large packages of east-dipping reflectivity are the norm. The
seismic reflectivity allows the middle crust to be subdivided into large bodies that have similar seismic
character. The shapes of the bodies imply deformation has produced large-scale lozenge-like midcrustal bodies. The boundary between the middle and upper layers is diffuse and irregular in geometry.
The uppermost crustal layer is far more complex and variable in its seismic character. The majority of
the reflectivity along the seismic traverse has a very pronounced east dip. West-dipping features are
imaged but these are restricted to only a few locations. These will be discussed in detail below. The
east-dipping reflections generally typically have a dip of around 30°.
Within this east-dipping fabric, there are three more prominent east-dipping zones of reflectivity that
cut the crust. They are interpreted as deep penetrating shear zones divide the Northeastern Yilgarn into
four distinct domains. These shear zones are interpreted to represent the Mount George Shear, the
Laverton Shear and the Yamarna Shear. The Yamarna Shear dips at around 30° and is wider at the
surface that at depth. The shears can be traced from the surface to the lower crust and in two cases to
the Moho. The Laverton and the Yamarna Shears are the more clearly defined, whereas the Mount
George Shear appears to have been intruded by later granite emplacement or subsequent deformation.
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All three deep penetrating shear zones have a complex geometry indicates, suggesting that these zones
have seen several episodes of folding and faulting. The domains defined by these crustal penetrating
shear zones are a region from the Ida Fault (farther to the west) to Mt George Shear region, the
greenstone abundant Leonora to Laverton region, the Laverton Tectonic Zone to the Yamarna granitic
region and the Yamarna to Albany-Fraser region. At the western end of the seismic section, there are
sets of east dipping reflective bands (at approximately 6 s to 9 s two-way travel time). Assuming their
dip does not change westwards, these project to the surface very close to the Menzies and Ballard
Faults. The Ida Fault lies further to the west and is not imaged by this section.
Further work is focusing on developing the above interpretation and using it to produce a geodynamic
model for the region and then a mineral system model for the gold system.
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CASE STUDY 3:
ANSIR Project 01-04T: The lithospheric structure of Tasmania and
surrounding region (“TIGGER”)
Dr Nick Rawlinson and Dr Anya Reading, Research School of Earth Sciences, Australian National
University, Canberra ACT 0200 nick@rses.anu.edu.au, anya@rses.anu.edu.au
The TIGGER project is a multi-faceted seismic study of Tasmania and southern Victoria undertaken
by the Research School of Earth Sciences at the Australian National University. The aim of the study
is to obtain a better understanding of Tasmania's geological history and tectonic evolution by imaging
crustal and upper mantle structure using seismic waves recorded in Tasmania from distant
earthquakes. Seismic instrumentation used in the TIGGER project was sourced from ANU, ANSIR
and the Joint Universities Seismic Facility (JUSF).
In early October 2001, the first phase of the TIGGER project commenced with the deployment of 13
broadband recorders throughout Tasmania (see Figure 9). These recorders were strategically
positioned away from tectonic element boundaries to allow receiver function analysis methods to
characterize the lithospheric structure of the major tectonic elements that comprise Tasmania. This
dataset will be supplemented by broadband data from the Tasmanian Seismic Network (see Figure 9),
an array of short period and broadband recorders operated by the University of Tasmania. Figure 10
shows a TIGGER broadband site being set up NE of Launceston.
In mid December 2001, four broadband recorders were deployed in southern Victoria (see Figure 9).
Surface wave data from these recorders and those in Tasmania will be utilized to image shear
wavespeed variations in the lithosphere beneath southern Victoria and Tasmania, with particular focus
on the Bass Strait region, which is of key importance in understanding the relationship between the
geology and tectonic history of Tasmania and mainland Australia.
The final phase of the TIGGER project commenced in mid March 2002 with the deployment of 64
short period seismometers across northern Tasmania (see Figure 9) at a nominal station spacing of 15
km. Eight of the broadband sites deployed in October 2001 lie within the short period array, so the
effective number of stations that are available is 72. The two principal targets of this high resolution
survey are the Arthur Lineament metamorphic belt in the NW and the Tamar Fracture System in the
east; both features have been mapped at the surface but their structure at depth is poorly understood.
All short period and broadband recorders were retrieved in mid-August 2002.
Delay-time tomography of teleseismic events will be used to image P-wavespeed variations in the
crust and mantle beneath the array. Figure 11 shows data from an event in far eastern Russia recorded
along the northern most line of the short period array. Numerous events of this quality have been
recorded. Two sizable local events were also recorded by the short period and broadband arrays.
Figure 12 shows data from an event near Gladstone in NE Tasmania recorded by the northern most
line of the short period array. The increase in traveltime of phases with distance from the source can be
clearly seen, as can the increasing separation of the P and S phases. These two events will be used to
analyze crustal scale structure, source mechanism and source location in collaboration with GA.
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Figure 9: Locations of TIGGER broadband (magenta triangles) and short period (red
circles) stations along with Tasmania Seismic Network (TSN) broadband stations (blue
diamonds). Note that eight of the TIGGER broadband stations lie within the short period
array.

Figure 10: Steve Sirotjuk setting up an Orion broadband recorder NE of Launceston.
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Figure 11: A magnitude 6.8 earthquake from far eastern Russia recorded by the northern
most line of short period recorders (see Figure 9). The order of traces from top to bottom
corresponds to recorders from west to east along the line. The event occurred on the 28th of
June.

Figure 12: A magnitude 3.2 earthquake near Gladstone, NE Tasmania recorded by the
northern most line of short period recorders (see Figure 9). The order of traces from top to
bottom corresponds to recorders from west to east along the line. The event occurred on the
22nd July
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CASE STUDY 4:
ANSIR Project 01-01R: Conservation ecology of Itjaritjari (Southern
Marsupial Mole Noyoryctes typhlops) in central Australia.
Joe Benshemesh, Research Associate (Hon.), Department of Biological Sciences, Monash University ,
Clayton VIC 3168 and 37 Kilgariff Crescent, Alice Springs, NT 0870.jbenshemesh@bigpond.com
Marsupial Moles are enigmatic, elusive and possibly endangered small mammals (40-60 g) that
inhabit the vast sandplains and dunefields of Central Australia. Regarded currently as two species,
Itjaritjari (Southern Marsupial Mole Notoryctes typhlops) and Kakarratul (Northern Marsupial Mole
N. caurinus), until recently very little was known about these animals as they live underground and
only rarely venture to the surface (perhaps accidentally). Even underground, these animals leave little
evidence of their lives and appear to form neither permanent tunnels nor burrows. Although the
animals tunnel for transport, they backfill as they go, foraging on a diet of underground larvae and
insects.
Given their secretive habits and apparent rarity, learning enough about the ecology of Itjaritjari to
assess their conservation status and identify threats is quite a challenge. To tackle this, we are working
in the Anangu-Pitjantjatjara Lands (SA) in a collaborative project between Anangu-Pitjantjatjara Land
Management, Department of Environment and Heritage (SA), Earthwatch Institute, the Natural
Heritage Trust, and ANSIR. The project draws on a range of expertise ranging from the extensive
knowledge and tracking skills of the Traditional Owners, to the hi-tech labs of Geosciences at Monash
University. It’s a collaboration that is fruitful as well as enjoyable. Techniques have been developed
to reliably survey areas for Itjaritjari abundance using their underground signs, and to plot these signs,
and we routinely examine predator scats and search for signs of the occasional visit on the surface.
However, all these methods rely on indirect methods; obtaining information on live animals, such as
numbers of individuals, activity budgets and rates of movement, is especially difficult.
ANSIR has helped our project greatly by providing geophones to tackle this problem and also by
linking us with various people who have appropriate expertise. We are using ANSIR geophones to
monitor the tunneling sounds of Itjaritjari which are unique and distinctive. Earthwatch volunteers
from around the world are also involved and play a crucial part in all aspects of the fieldwork.
Currently, we are monitoring Itjaritjari by placing geophones 10m apart in triangular grids covering
about a third of a hectare each. Thus, an Itjaritjari within the grid is always within 6m of at least one
geophone station, and we are fairly confident that geophones detect vibrations from tunneling
Itjaritjari from this distance.
In the field, we monitor the geophones day and night with the help of Earthwatch volunteers, but the
rarity of Itjaritjari and their apparently infrequent activity (at least during the winter) means data
collection is a slow process. Moreover, manual monitoring provides only very approximate
information on an animal’s location, and determining this accurately is important for distinguishing
different animals and determining rates of movement. To redress these problems we are working with
Drs George Jung, Duncan Massie and Prof. Jim Cull from Monash, and Tim Barton from ANSIR, to
develop an automatic tracking system. This is based on a 32-channel acquisition system which will be
capable of monitoring and recording all geophones in a grid simultaneously, and will place the signals
under software control. Initially, observers will select interesting signals to record, but we plan to
eventually program the field computer to identify Itjaritjari from their distinctive signature sounds.
This will enable us to monitor Itjaritjari in the wild more effectively and for much greater periods.
This project is having considerable success in obtaining the data needed to conserve Itjaritjari, and this
is largely due to the efforts of a great many players only some of whom are mentioned here. For
example, our rapid progress in developing seismic sensing of Itjaritjari has been due to the efforts of
Anangu in capturing an Itjaritjari for us to record its tunneling signature (on a Nagra ¼” tape recorder
provided ABC Natural History), while Earthwatch volunteers have provided assistance in the field,
and of course ANSIR and Monash Geosciences have provided technical expertise. The project is
planned to continue for at least another 18 months.
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Figure 13: Itjaritjari

Figure 14: Occasionally Itjaritjari can be
traced by the tracks left at the surface as they
burrow just below the ground.

Figure 15: Monitoring the sounds of Itjaritjari burrowing underground provides a way of detecting
Itjaritjari when there is no surface expression of the burrowing. Here a traditional elder listens
with a set of headphones. Equipment currently under development at Geosciences at Monash
University will automate the detection and recognition of Itjaritjari based on its distinctive ground
vibrations.

Figure 16: Volunteer logging the details of
an experiment to detect Itjaritjari.

ANSIR Annual Report 2001/2002

Figure 17: Initial experiments to detect
Itjaritjari using geophones were based
on simple technology. The results of
those tests have led to the design of
more
sophisticated
equipment,
presently under construction by
Geosciences at Monash University.
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FACILITY PROMOTION
ANSIR promotes itself in a number of ways.
Advertisements describing ANSIR and seeking calls for research proposals are placed twice yearly 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 GA.
Personal contacts between ANSIR personnel and existing and potential clients from the industry,
education and government research sectors are also important. The Norseman-Wiluna seismic project
involved collaboration with GSWA, GA, MERIWA and the pmd*CRC. To promote the availability of
ANSIR legacy datasets those that have been reprocessed are announced through AusGEO News. In
2001/2002 data from surveys undertaken from 1976 to 1979 in the Galillee Basin (L108), Georgina
Basin (L109) and Denison Trough (L111 & L112) were released. Where project objectives are
relevant, ANSIR encourages projects to release their first results at workshops that involve industry
participation (Figure 18).
The ANSIR web page continues to play an important role in keeping researchers abreast of equipment
availability, project scheduling and application forms for research proposals.

Figure 18: Industry is often notified that field projects are underway, and that workshops
and the public release of ANSIR datasets are imminent, through flyers prepared by the
research institutions that sponsor the research.
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COLLABORATION, EDUCATION AND TRAINING
OPPORTUNITIES
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. 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 has remained high, indicating that many research results are probably still in the formal
publication pipeline and are likely to appear in future years.

Publications per year:

Not Refereed
Refereed

40
30
20
10
0
1997/98 1998/99 1999/00 2000/01 2001/02

Figure 19: Number of publications arising from ANSIR supported research. Non-refereed
publications include abstracts of papers presented at conferences and internal reports that
are not formally peer-reviewed. Note that there were no national conferences in Australia
during 2001/02, which probably explains the slight drop in non-refereed papers.

The list of personnel working in projects supported by ANSIR during 2001/02 is given later in this
report. The list includes staff from GA and ANU who work with ANSIR to facilitate projects from all
sectors, and then work within GA and ANU projects which use ANSIR data after the field program is
complete. They come from all sectors involved in Earth science activities – industry, universities and
government sector agencies (Figure 19).
Most projects are collaborative, and many involve several sectors (Figure 20). 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. Case Study 4 earlier in this project is an example of ANSIR being pro-active in linking research
groups.
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Figure 20: Researchers graphed by sector for the life of ANSIR. Most sectors held steady in
2001/02 but the number of students fell dramatically, and the number of industry personnel
dropped slightly.
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Figure 21: Number of sectors per project. More than half of the projects have researchers from
more than one sector. For any project, the number of sectors may increase with time as the project
matures and more researchers become interested in and start to participate in the project. For
example, the project with 4 sectors started as a proposal based just in the government sector, and
now includes three other sectors.

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. The number of international collaborors is documented in Figure
20.
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.

ANSIR Annual Report 2001/2002

25

A list of postgraduate students working on ANSIR data is given later in the section entitled ‘Personnel
Associated with ANSIR during 2001/2002’.
ANSIR maintains the archive of GA onshore seismic reflection and refraction data for distribution to
research groups and clients. This year data sets were distributed to a number of universities to support
student research projects. In total six research groups were supplied data from five of ANSIR’s legacy
surveys. In addition a further eighteen orders for ANSIR seismic reflection surveys were supplied to
industry and government clients.
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CONTRIBUTION TO AUSTRALIAN INDUSTRY
Industry interaction with ANSIR continues to be dominated by the resources and energy sectors.
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 companies that are end users of the seismic images. For example, Anglo Gold
and Placer Granny Smith supported this year’s field program in Western Australia (see Case Study 2)
both financially and through the involvement of their personnel. Company staff participated in the
research through the provision of detailed geological and geophysical information along the seismic
traverses.
Indirect involvement
The majority of industry interactions with ANSIR activities come through input to the planning of
research projects undertaken by groups who provide pre-competitive information to support the
resource and energy industries. GA 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,
such as Cooperative Research Centres. These have industry representatives on their Boards, and
industry advisory panels that advise on program design. The Cooperative Research Centres Program is
represented on the ANSIR Board. Case Study 2 earlier in this report documents research begun within
GA but subsequently incorporated into the work program of the predictive mineral deposits CRC
(pmd*CRC).
Projects for which ANSIR provides seismic imaging support often draw their funding from agencies
which provide a link to industry. For example, MERIWA in Western Australia, which part-funded the
research shown in Case Study 2, acts as a funding broker between industry which needs research to be
undertaken, and suitable researchers.
Promotion to Industry
Seismic reflection imaging is a traditional tool of the petroleum exploration industry, where it has been
used in regional mapping and research programs for a number of decades. However, it can also be
used at various stages in mineral exploration (documented in part in Drummond & others, 2002), and
ANSIR plays a role in promoting its use to the Australian mineral exploration industry.
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TABLE 4: Projects for which data acquisition, analysis and
reporting were undertaken in 2001/2002 that have industry support.
PROJECT

COMPANY

NATURE & TYPE OF SUPPORT/INTERACTION

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

Newcrest Pty Ltd.

Newcrest participated in the design, provided
funding and helped interpret a high-resolution
dataset acquired during the project and provided
drill hole data as in-kind support. The results are
now out of their confidentiality period and are
being prepared for publication.

Fractal Graphics

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

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

KCGM Pty Ltd.

Direct funding of fieldwork, participation in the
interpretation of data, and the presentation of the
results at conferences, The results are now out of
their confidentiality period and the preparation of
publications began this year.

00-03R Seismic Imaging
of the granite-greenstone terranes, LavertonLeonora region

Anglo Gold, Placer Dome, Direct funding contribution to field work
University of Western participation in project planning, facilitation of site
Australia
access, contribution of in-kind geological data and
participation in seismic interpretation.
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STAFFING AND ADMINISTRATION
Structure and Management
ANSIR is an unincorporated joint venture of GA and the ANU. The Chief Executive Officer of GA
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 three times during 2001/2002 (14 September 2000; 13
March 2002; and 7 June 2002). The meeting of 13 March was an Extraordinary Meeting called to
discuss a restructure of the assets and management of ANSIR. This is reported below.
Day to day operations are managed by the ANSIR Director and Deputy Director. Dr Barry
Drummond, who is based at GA, was Director for 2001/2002, and Prof. Brian Kennett at ANU was
Deputy Director. ANSIR’s Business Manager was Mr Geoff McMurray until April 2002, when he was
replaced by Ms Kathy Nelson. Mrs Joy Dunn of GA provided secretariat support for the Management
Advisory Board. Mr Tim Barton of GA 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 GA 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
2001/2002, calls were placed in the scientific magazines Preview, The Australian Geologist and
AusGEO News. Proposals are vetted by an Access Committee, which advises the Director on the
scientific merit of each proposal. Members of the Access Committee for 2001/2002 are listed in Table
7. All proposals received in 2001/2002 were considered worthy of support, partly because ANSIR
personnel made a considerable 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 its meeting in May or June, ie., prior to the start of
each financial year. He also prepares a supplementary workplan for the September meeting of the
Board containing any additional proposals from the August call for proposals that will be started in the
current financial year.
The National Program Initiative: An Initiative of the Management Advisory Board
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.
The ANSIR Board therefore began to lead a discussion on the benefits of national scale collaborative
research built around understanding the continent in three dimensions through time. Such research
would bring benefits to a number of industries, as well as contribute towards an understanding of the
causes of salinity and land degradation. The discussion led to a number of articles published in The
Australian Geologist and Preview, but it soon became clear that ANSIR was leading the debate in the
absence of any strategic direction for the Earth sciences. The ANSIR Board therefore changed its
focus, and arranged for the Academy of Science to reconstitute its Committee for Solid Earth Science
with a mandate to prepare a Strategic Plan for the Earth sciences. Several members of the ANSIR
Board are members of the Academy committee. ANSIR made all of its background material on the
benefits of national collaboration available to the Academy committee.
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ANSIR Project Funding 1995/96 - 2001/02
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Figure 22. Bar graph of funds used to support field work. Although the number of university
researchers participating in ANSIR-supported researchers has fluctuated and even grown
steadily over the life of ANSIR (Figure 19), the funds flowing directly to the university sector
to support ANSIR projects is a small portion of the total project funds. Funds from the
Australian Research Council are shown as a separate bar. Funds from ANU Block grants
are a large portion of the “other bar”.

Restructure of ANSIR:
The financial arrangements under which GA must operate have changed since ANSIR was
established. As a consequence of the changes, GA must now pay a capital use charge on the net
present value of its assets, and budget for depreciation of equipment. ANU manages these items of its
budget differently. Therefore there was a financial benefit to GA, and thereby to ANSIR, for GA to
gift its equipment assets identified as being part of ANSIR to ANU. During 2001/2002, steps were
taken to implement the gifting, to take effect on 30 June, 2002. Therefore, from the start of the next
Annual reporting period, all ANSIR equipment assets will belong to ANU. This change will be
reflected in the ANSIR Financial Statements for 2001/2002 and 2002/2003.
GA will continue to support the ongoing operations of ANSIR. However, the change in the ownership
of the equipment pool means that a change in the management structure is desirable. Therefore, from 1
July 2002, the ANSIR Board has agreed to a new management structure, foreshadowed in Table 8.
The MNRF Secretariat of the Department of Education, Science and Training was consulted during
the planning stages of the changes and approved the final arrangements. When seeking their support,
the ANSIR Director indicated that the following benefits for ANSIR had been identified:
•
•
•
•

It is GA’s desire/intent to use funds freed through the transfer of equipment from GA to ANU for
experiments carried out by ANSIR, subject to favourable budget outcomes.
ANSIR would have a changed leadership team with a demonstrated track record of working
together on innovative science. The new scientific leadership team provides an opportunity to keep
the facility fresh and invigorated.
The new scientific team would combine experience in ANSIR operations with new faces and a
broad range of scientific skills.
The operation of ANSIR could be streamlined by bringing the staff at GA and ANU into a closer
working relationship, and the consolidation of the equipment at one site should lead to operating
efficiencies through having one pool of equipment managed by a combined pool of staff.
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Upgrade to the portable equipment pool
Part of the ANSIR equipment pool includes sets of portable broadband and short period recorders
housed at the ANU node. The ANU also operates its own sets of broadband and short period
equipment. At the Board meeting in June 2001 the ANSIR Board agreed that the two equipment pools
would be merged for experiment bids. The ANU equipment, when not in use by ANU, would be
available to ANSIR proponents.
The effect of this merger is shown in the following table (Table 9). There is a significant enhancement
in the style and scale of experiments that ANSIR can support.
Further additions to the equipment base are expected in 2002/3.
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. The Director is Co-Chairman of Coordinating
Committee 8 of the International Lithosphere Program, which aims to facilitate international
communication and collaboration in research based on deep geophysical imaging. He is a member of
the Australian Research Council’s Physical and Earth Sciences Expert Advisory Committee by the
Hon David Kemp, Minister for Education, training and Youth Affairs. He is a member of the
organising committee for the 10th International Conference on Deep Seismic Profiling of the
Continents and Their Margins, to be held in New Zealand in 2003, and is co-convenor of the scientific
program for the meeting.
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TABLE 5: ANSIR Management Advisory Board Members, 2001/2002:
Prof. John Lovering

Board Chairman

Dr Neil Williams

Chief Executive Officer, Geoscience Australia
(GA)

Representing GA

Dr Chris Pigram

Chief, Minerals Division, GA

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

Prof Mark Harrison

Director, Research School of Earth Sciences, ANU

Representing ANU

Prof. Brian Kennett

ANSIR Deputy Director

An Observer

Dr Barry Drummond

ANSIR Director, GA

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
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
Geological Surveys

petroleum

and

industry

Territory

TABLE 6: Appointments to Key ANSIR Positions, 2001/2002
(Specified Personnel)
Dr Barry J Drummond

GA

ANSIR Director

Prof. Brian LN Kennett

ANU

ANSIR Deputy Director

Mr Geoff McMurray

GA

Business Manager

Mr Tim Barton

GA

Operations Manager

Mr Stefan Sirotjuk

ANU

Assistant Operations Manager
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TABLE 7: ANSIR Access Committee, 2001/2002
Prof. Brian Kennett

ANSIR Deputy Director

Access Committee Chairman

Dr Barry Drummond

ANSIR Director

Prof. Evan Leitch

University of Technology Sydney

Prof. Stewart Greenhalgh

The University of Adelaide

Dr Michael Etheridge

SRK International

TABLE 8: Foreshadowed management structure from July 1 2002.
Prof. Brian LN Kennett

ANU

ANSIR Director

Dr Bruce Goleby

GA

ANSIR Deputy Director

Mr Tim Barton

GA

Executive Officer

Mr Stefan Sirotjuk

ANU

Assistant Operations Manager

TABLE 9: Equipment available through ANSIR following the merger
of the former ANSIR and ANU equipment.
Equipment Type

Number of Instruments available in the ANSIR Pool
Before the Merger

After the Merger

Broad Band

15*

25

Short Period

50

85

Comments

Includes 4 recorders on long-term loan
from ANU

Grants and Awards:
ANSIR Projects are supported by funds provided by the researchers. Funds come from a variety of
sources. Previous ANSIR Annual Reports have reflected formal grants and awards from traditional
funding agencies as a table in the report, and funds from GA and ANU in the financial statements. In
this report, all project funds for the reporting period are listed in the following table, with the sources
of the funds indicated. The table lists the original source of funds. Note that many of these funds may
have been channelled through a single agency and will therefore show in the ANSIR accounts as a
single payment. Note also that the grants may have been for activities that extend beyond the data
acquisition phase, eg., to data processing and interpretation undertaken within the researchers’ host
institutions, and may therefore not all be identified in the financial statements as expended on the use
of ANSIR equipment.
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TABLE 10: Project Funds for 2001/2002, including Current Grants
and Awards (to the nearest $)
Project and Title

Researcher

Funding Source

Duration

Value

00-03R Seismic imaging of the
granite-greenstone terranes, LavertonLeonora region.

Dr Kevin Cassidy

GA Appropriation

1 Year

$770,859

Geological Survey of
Western Australian
Australia

1 Year

$299,036

MERIWA

1 Year

$70,000

Placer Dome (through
MERIWA)

1 Year

$70,000

1 Year

$70,000

pmd*CRC, with funds
from:

Anglo Gold (through
MERIWA)
00-12R Seismic imaging of thinbedded reservoir turbidites

Dr Stuart Henrys Institute
of Geological and Nuclear
Sciences Ltd (GNS)

New Zealand
Foundation for
Research Science and
Technology

2 Years

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

Dr Anya Reading, RSES,
ANU

Australian Antarctic
Science (AAT)

1 Year

$14,490

00-15T A refraction analysis of the
northeast Yilgarn Block

Dr Bruce Goleby, GA

GA Appropriation

1 Year

$22,353

01-04T The lithospheric structure of
Tasmania and surrounding region
(“TIGGER”)

Dr Nick Rawlinson, Dr
Anya Reading, RSES,
ANU

ANU

1 Year

$60,000
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PERFORMANCE INDICATORS AND PERFORMANCE MEASURES
Performance Indicators and Performance Measures are set out in the agreements GA 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 11
below summarises the performance indicators, and the comments are designed to indicate how ANSIR
met the Performance Measures in 2001/2002. Ticks show those Performance Indicators for which
significant achievement was made during the year.

TABLE 11: Performance Indicators and Performance Measures for
2001/2002
PERFORMANCE INDICATOR

ACHIEVED
01/02

COMMENT

Progress achieved



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 continued; Table 3, Project 02-03T is
new)
ANSIR supported research with project operational budgets (does not
count salaries and infrastructure) exceeding $1.4 million (Table 10).
ANSIR research projects covered large areas of Western Australia, a
significant part of northern Tasmania, and ANSIR supported activities in
Antarctica. (Figure 1, Table 2)

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

Facility promotion



ANSIR provided leadership for a working group that scoped the scientific
content of a National Program, and triggered the Australian Academy of
Science to revamp its Committee for the Solid Earth and give it a
mandate to develop a Strategic Plan for the Australian Earth sciences.
ANSIR projects made significant contributions to understanding and
revising the geology of a number of parts of Australia. (Figure 1). The
impact of imaging in the Yilgarn Block in Western Australia is significant,
with traditional views of the geology being challenged and new
geological concepts arising from the work.



ANSIR projects continued attract interest from researchers interested in
the field of ecological sustainability of Australian native animals. (Table
3, Project 02-03T)
ANSIR made two calls for research proposals, in February and August.
The ANSIR Director and Deputy Director serve on National and
International Committees.
ANSIR activities were highlighted in newsletters and flyers (Figure 17)
The ANSIR Web page continued to prove a valuable avenue for
distributing ANSIR information.
ANSIR results were presented in a number of papers in international
fora and in formal and non-refereed publications. (See Publications
Section; Figure 19)
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enhancing



ANSIR supported research in Antarctica. The research attracted
considerable in-kind logistic support.

Contribution to research linkages



ANSIR projects involve, and ANSIR fosters collaboration between
research groups, or between industry and research groups.
Approximately two thirds of projects involve researchers in more than
one sector. (Figures 20, 21)

Contribution
industry



Staff from exploration companies actively collaborated in several
projects.

Contribution
to
Australia's prestige

to

Australian

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 reviews and discussions of Australia’s science base;
and
•
promoting a proposal for a multidisciplinary, multi-sector national
program in the Earth sciences, and encouraging the Australian
Academy of Science to become pro-active in the debate over the
directions of geoscience in Australia..

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 2001/2002
Bai C-Y & Kennett B.L.N., 2001. Phase identification and attribute analysis of broadband
seismograms at far-regional distances. Journal of Seismology.
Bannister, S., & Kennett, B., 2002. Seismic activity in the Transantarctic Mountains – results from a
broadband array deployment. Terra Antarctica, 9(1), 41-46.
Bannister, S., and B. Kennett, 2001. Seismic activity in the Transantarctic Mountains. Conference
presentation, Workshop on Antarctic Neotectonics, Siena, Italy, July 2001.
Bannister, S., B. Leitner and J. Yu., 2001. Shear wave velocity structure beneath the Transantarctic
Mountains from receiver function inversion. Conference presentation. Workshop on Antarctic
Neotectonics, Siena, Italy, July 2001.
Blewett, R.S., Champion, D.C., Whitaker, A.J., Bell, B., Nicoll, M., Goleby, B.R., Cassidy, K.F. and
Groenewald, P.B., 2002 Three dimensional (3D) model of the Leonora-Laverton transect area:
implications for Eastern Goldfields tectonics and mineralisation in K.F. Casssidy (ed.), Geology,
geochronology and geophysics of the north eastern Yilgarn Craton, with an emphasis on the LeonoraLaverton transect area. 2002. Geoscience Australia, Record 2002/18, 83-110.
Blewett, R.S., Champion, D.C., Whitaker, A.J., Bell, B., Nicoll, M., Goleby, B.R., Cassidy, K.F. and
Groenewald, P.B., 2002. A new 3D model of the Leonora-Laverton transect: implications for the
tectonic evolution of the eastern Yilgarn Craton. Applied Structural Geology for Mineral Exploration
and Mining - International Symposium, in press
Cheng, H-K. & Kennett, B.L.N., 2002. Frequency dependence of seismic wave attenuation in the
upper mantle beneath the Australian region. Geophysical Journal International, 150, 45-57.
Direen, N.G., Lyons, P., Korsch, R.J. and Glen, R.A. 2001. Integrated geophysical appraisal of crustal
architecture in the eastern Lachlan Orogen. Exploration Geophysics. Vol. 32, pp. 252-262.
Direen, N.G., Lyons, P., Korsch, R.J. and Glen, R.A. 2001. Integrated geophysical appraisal of crustal
architecture in the eastern Lachlan Orogen. Australian Society of Exploration Geophysicists, 15th
Geophysical Conference Exhibition, August 2001, Brisbane, Extended Abstracts, 5 pp. (CD-ROM)
Glen, R.A., Korsch, R.J., Direen, N. G., Jones, L.E.A., Johnstone, D.W., Lawrie, K.C., Finlayson,
D.M., & Shaw, R.D., 2002. Crustal structure of the Ordovician Macquarie Arc, Eastern Lachlan
Orogen, based on seismic reflection profiling. Australian Journal of Earth Sciences, 49, 323-348.
Goleby, B.R., Barton, T.J. and Cherry, E.H., 2001. Hamersley Province seismic Survey 1997:
Operational Report, Geoscience Australia, Record 2001/44, 23 pp.
Greaber, F.M., Houseman, G.A. & Greenhalgh, S.A., 2002. Regional teleseismic tomography of the
western Lachlan orogen and the Newer Volcanic Province, southeast Australia. Geophysical Journal
International, 149, 249-266.
Finlayson, D.M., Korsch , R.J., Glen, R.A., Leven, J.H. and Johnstone, D.W, 2002. Seismic imaging
and crustal architecture across the Lachlan Transverse Zone, a possible early cross-cutting feature of
Eastern Australia. Australian Journal of Earth Sciences, vol. 49, pp. 311-321.
Hulme T.P., 2001. Seismic Scattering from Small-Scale Heterogeneity. A dissertation submitted for
the degree of Doctor of Philosophy, University of Cambridge.
Hulme T.P. and Haines, J. 2001. Seismic Scattering from Small-Scale Heterogeneity. Spring AGU
meeting, Baltimore. Conference Presentation.
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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, Brisbane, Extended Abstracts. On CD ROM.
Jones, L.E.A. and Goleby, B. R., 2001, Hamersley Province seismic Survey 1997: Processing Report,
Geoscience Australia, Record 2001/45, 24 pp.
Jones, L.E.A., Goleby, B.R., Johnstone, D.W. and Barton, T.J., 2002, Seismic data acquisition and
processing - 2001 Northern Yilgarn Seismic Survey (L154) in Cassidy, K.F. (ed.), Geology,
geochronology and geophysics of the north eastern Yilgarn Craton, with an emphasis on the LeonoraLaverton transect area. 2002. Geoscience Australia, Record 2002/18, 111-118.
Kennett B.L.N., 2001. The Seismic Wavefield I: Introduction and Theoretical Development. Cambridge
University Press. pp xii+370.
Kennett B.L.N., 2001. Representations of seismicity, Geochem. Geophys. Geosyst.
Kennett, B.L.N., 2002. Synthesising a continental array in Australia – Skippy and beyond. IRIS
Workshop, Hawaii, June.
Kennett, B.L.N., Cheng, H-X & Debayle, E., 2001. The lithosphere and asthenosphere in the Australian
region. IASPEI/IAGA General Assembly, Hanoi, August.
Kennett B.L.N. & Furumura T., 2001. Regional phases in continental and oceanic environments,
Geophysical Journal International, 146, 562-568.
Kennett B. & Yoshizawa, K., 2002. A reappraisal of regional surface wave tomography. Geophysical
Journal International, 150, 37-44.
Kennett B., Yoshizawa, K. & Debayle, E., 2001. Inversions for 3-D shear wavespeed and anisotropy
beneath the Australian region. American Geophysical Union, Fall Meeting, San Francisco, USA,
December 2001; European Geophysical Society, Nice, France, April 2002.
Korsch, R.J. and Lyons, P., Editors, 2001. Integrated geophysical and geological studies of the
northeastern Lachlan Orogen, New South Wales. AGSO Record, 2001/09, 96 pp.
Korsch, R.J., 2002. A review of deep seismic reflection profiling in the Lachlan Orogen, and its
potential application in Victoria. In: Phillips, G.N. and Ely, K.S., (editors) Victoria Undercover:
Benalla 2002 Conference proceedings and field guide: collaborative geoscience in northern Victoria.
CSIRO Publishing, Collingwood, pp. 39-42.
Korsch, R.J., Goleby B.R., Fomin T. and Bell B., 2001. Imaging the Kalgoorlie Region using seismic
and gravity techniques. 4th International Archaean Symposium 2001, Extended Abstracts. In Cassidy,
K.F. et al. (eds.), 2001. AGSO - Geoscience Australia, Record 2001/37, 516-518.
Palmer, D., 2001. A new direction for shallow refraction seismology: integrating amplitudes and
traveltimes with the refraction convolution section. Geophysical Prospecting, 49, 657-673.
Palmer, D., 2001. Imaging refractors with the convolution section. Geophysics, 66, 1582-1589.
Palmer, D., 2001. Resolving refractor ambiguities with amplitudes: Geophysics, 66, 1590-1593.
Palmer, D., 2001. Measurement of rock fabric in shallow refraction seismology. ASEG 15th
Geophysical Conference and Exhibition, August 2001, Brisbane. Extended Abstracts.
Palmer, D., 2001. Amplitude “statics” in shallow refraction seismology. ASEG 15th Geophysical
Conference and Exhibition, August 2001, Brisbane. Extended Abstracts.
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Palmer, D., 2001. A simple approach to 3D shallow refraction seismology. ASEG 15th Geophysical
Conference and Exhibition, August 2001, Brisbane. Extended Abstracts.
Palmer, D., 2001. Shallow refraction seismology for the new millennium. ASEG 15th Geophysical
Conference and Exhibition, August 2001, Brisbane. Extended Abstracts.
Reading, A.M., Fiswick, S. & Kennett, B.L.N., 2001. Deep lithospheric structure: new results and new
challenges. Antarctic Neotectonics Workshop, ANTEC/SCAR, Siena, Italy, 11-15 July.
Yoshizawa K. & Kennett, B.L.N., 2001. Surface wave tomography: A three-stage approach. American
Geophysical Union, Fall Meeting, San Francisco, USA, December.
Yoshizawa K. & Kennett, B.L.N., 2002. The influence zones for surface waves. Geophysical Journal
International, 149, 118-133.
Yoshizawa K. & Kennett, B.L.N., 2002. Nonlinear waveform inversion for surface waves with a
neighbourhood algorithm: application to multi-mode dispersion measurements. Geophysical Journal
International, 149, 440-453.

Publications submitted and in press
Bannister, S., Yu, J., Leitner, B., Kennett, B., (submitted). Variations on crustal structure across the
transition from West to East Antarctica, Southern Victoria Land.
Collins, C., Drummond, B.J. & Nicoll, M., (in press). Crustal Thickness Patterns of the Australian In
D. Müller & R. Hillis (Eds) The evolution and dynamics of the Australian Plate. Geological Societies
of Australia and America.
Debayle E. & Kennett B.L.N., (in press). Surface wave studies of the Australian region in D. Müller &
R. Hillis (Eds) The evolution and dynamics of the Australian Plate. Geological Societies of Australia
and America.
Deen, T.J. & Gohl, K., (in press). Three-dimensional tomographic seismic inversion of a paleochannel
system in central New South Wales, Australia. Geophysics.
Drummond, B.J., Owen, A., Jackson, J.C., Goleby, B.R. & S.N. Sheard. Seismic reflection imaging of
the environment around the Mount Isa ore bodies, northern Australia - A case study. Geophysics.
Finlayson, D. M., Gudmundsson, O., Itikarai, I., Nishimura, Y., Shimamura, H., & Johnson, R. W.
Rabaul Volcano, Papua New Guinea: seismic tomographic imaging the magma reservoir of a restless
volcano. Geological Society of Australia Abstracts No. 67, 16th Australian Geological Convention,
83.
Finlayson, D. M., Gudmundsson, O., Itikarai, I., Nishimura, Y., Shimamura, H., in press 2002. Rabaul
Volcano, Papua New Guinea: seismic tomographic imaging of an active volcano. Journal of
Volcanology and Geothermal Research, (in press).
Goleby, B.R., Blewett, R.S., Champion, D.C., Korsch, R.J., Bell, B., Groenewald, P.B., Jones, L.E.A.,
Whitaker, A.J., Cassidy K.F. and Carlsen, G.M., 2002. Deep seismic profiling in the NE Yilgarn:
insights into its crustal architecture. Applied Structural Geology for Mineral Exploration and Mining International Symposium, (in press).
Goleby, B. R., Korsch, R. J., Fomin, T. Bell, B., Nicoll, M. G., Drummond B. J. and Owen, A. J.,
2002. A preliminary 3D geological model of the Kalgoorlie region, Yilgarn Craton, Western Australia
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based on deep seismic reflection and potential field data, Australian Journal of Earth Sciences, (in
press).
Gudmundsson, O., Finlayson, D. M., Itikarai, I., & Nishimura, Y., (in press). Seismic attenuation at
Rabaul volcano, Papua New Guinea. Journal of Volcanology and Geothermal Research.
Henrys et al. North Island Geophysical Transect (NIGHT) - An Overview Abstract for Western Pacific
American Geophysical Union, Wellington, July 2002.
Henrys, S. A., Hulme, T. P., Browne, G. and Haines, J., (in prep). High-Resolution Seismic imaging of
thin-bedded turbidite deposits: an evaluation of 3-C seismic reflection linked to outcrop and behind
outcrop data. To be submitted to Petroleum Geoscience.
Kennett, B.L.N. (in press). Seismic structure in the mantle beneath Australia. In D. Müller & R. Hillis
(Eds) The evolution and dynamics of the Australian Plate. Geological Societies of Australia and
America.
Kennett B.L.N., 2002. The Seismic Wavefield II: Interpretation of seismograms on regional and global
scales. Cambridge University Press. pp xii+534.
Milligan, P., Petkovic, P. & Drummond, B.J., in press. Potential field datasets for the Australian
region - their significance in mapping basement architecture. In D. Müller & R. Hillis (Eds) The
evolution and dynamics of the Australian Plate. Geological Societies of Australia and America.

Workshop Notes
Blewett, R.S., Champion, D.C., Whitaker, A.J., Bell, B., Nicoll, M., Goleby, B.R., Cassidy, K.F. and
Groenewald, P.B., 2002 Three dimensional (3D) model of the Leonora-Laverton transect area:
implications for Eastern Goldfields tectonics and mineralisation in K.F. Casssidy (ed.), The GAGSWA North Eastern Yilgarn Workshop, Workshop Notes, unpublished notes.
Jones, L.E.A., Chudyk, E., Goleby, B.R., Johnstone, D.W. and Barton, T.J., 2002, Seismic data
acquisition and processing - 2001 Northern Yilgarn Seismic Survey (L154) in K.F. Casssidy (ed.),
The GA-GSWA North Eastern Yilgarn Workshop, Workshop Notes, unpublished notes.

Data Releases
Jones, L.E.A., Chudyk, E., Barton, T., 2002, Northern Yilgarn seismic survey 2001 (L154): SEG-Y
seismic data line 01AGS-NY1 (2 CD's)
Jones, L.E.A., Chudyk, E., Barton, T., 2002, Northern Yilgarn seismic survey 2001 (L154): SEG-Y
seismic data line 01AGS-NY3 (1 CD)

Web Releases (other than above)
3D Model: Leonora-Laverton three dimensional (3D) VRML Model. at
http://www.ga.gov.au/rural/projects/20011019_19.jsp#leolav3d

Data Releases in press via web
Seismic reflection data release: 2001 Northeastern Yilgarn Survey - Leonora-Laverton-Lake Yeo as
pdf files via web - in press
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PERSONNEL ASSOCIATED WITH ANSIR DURING
2001/2002
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 GA and ANU staff also
assisted project researchers when representing ANSIR.

ANSIR Specified Personnel
Dr Barry J. Drummond
Prof. Brian L.N. Kennett
Mr Geoff McMurray
Ms Kathy Nelson
Mr Tim Barton
Mr Stefan Sirotjuk

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

GA
ANU
GA
GA
GA
ANU

Technical Officer
Technical Officer
Technical Officer

ANU
GA
ANU

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

Project Researchers (Researchers from GA, ANU or third parties who participated in
projects using data collected in whole or in part with ANSIR equipment)
Neal Apak
C-Y Bai
Dr Stephen Bannister
T.J. Barton
Justin Baulch
Ben Bell
Dr Joe Benshemesh
Dr Richard Blewett
Greg Browne
Dr Greg Carlson
Dr Kevin Cassidy
Dr David Champion
Dr Fred Davey
Dr E. Debayle
Dr M. Dentith
Dr Nick Direen
Dr Barry Drummond
Dr D.M. Finlayson
Tanya Fomin
Dr R.A. Glen
Dr B.R. Goleby
Dr A. Gorbatov
Dr F.M. Graeber
Dr S.A. Greenhalgh
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Geological Survey of Western Australia
Adelaide University
Institute of Geological & Nuclear Sciences, New Zealand
GA
Placer Gold
GA
Monash University
GA
Institute for Geological & Nuclear Sciences, New Zealand
Geological Survey of Western Australia
GA
GA
Institute of Geological & Nuclear Sciences, New Zealand
Universite Louis Pasteur, France, formerly ANU.
University of Western Australia
GA
GA
GA
GA
Geological Survey of New South Wales
GA
ANU, now JAMSTEC, Japan
Comprehensive Test Ban Treaty Organisation, Vienna, Austria,
formerly Monash University
University of Adelaide
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Dr Bruce Groenewald
Dr O. Gudmundsson
Dr John Haines
Dr Stuart Henrys
Dr Richard Hobbs
John Holliday
Prof G.A. Houseman
Tom Hulme
David Johnstone
Dr Leonie Jones
Prof B.L.N. Kennett
Dr Russell Korsch
Dr Ken Lawrie
Dr Jim Leven
Dr D Palmer
Fraser MacCorquordale
Jiashun Yu
Dr N. Rawlinson
Dr A.M Reading
Dr Sergei Shevchenko
Ray Shaw
Dr Roric Smith
Dr Tim Stern
Prof Bob White
Alan Whitaker
Dr Yuichi Nishamura

Geological Survey of Western Australia
Danish Lithosphere Centre, Copenhagen, formerly ANU
University of Cambridge
Institute for Geological & Nuclear Sciences, New Zealand
University of Cambridge, UK
Newcrest Mining Limited
University of Leeds, UK, formerly Monash
University of Cambridge
GA
GA
ANU
GA
GA
GA
University of New South Wales
Newcrest Mining Limited
Institute of Geological & Nuclear Sciences, New Zealand
ANU
ANU
Geological Survey of Western Australia
Geological Survey of New South Wales
AngloGold
Victoria University of Wellington, New Zealand
University of Cambridge, UK
GA
Hokkaido University

Students
Mr P. Clifford
Mr S. Fishwick
Mr K. Yoshizawa
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University of Adelaide
ANU
ANU
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Contact Details
Dr Barry Drummond (ANSIR Director until 30 June 2002)
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 until 30 June 2002, Director from 1 July 2002)
Research School of Earth Sciences
Australian National University
Canberra ACT 0200
Tel
02-6249 4621
Fax
02-6257 2737
Email Brian.Kennett@anu.edu.au
Mr Geoff McMurray (ANSIR Business Manager until April 2002)
Geoscience Australia
GPO Box 378
Canberra ACT 2601
Tel
02-6249 8740
Fax
02-6249 9972
Email geoff.mcmurray@ga.gov.au
Ms Kathy Nelson (ANSIR Business Manager from April 2002)
Geoscience Australia
GPO Box 378
Canberra ACT 2601
Tel
02-6249 9191
Fax
02-6249 9965
Email kathy.nelson@ga.gov.au
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List of Acronyms
AAT

Australian Antarctic Science

ANSIR

Australian National Seismic Imaging Resource

AGCRC

Australian Geodynamics Cooperative Research Centre

ANSTO

Australian Nuclear Science and Technology Organisation

ANU

Australian National University

APPEA

Australian Petroleum Production and Exploration Association

ARC

Australian Research Council

ASAC

Antarctic Science Advisory Committee

CRC LEME

Cooperative Research Centre for Landscape Evolution and Mineral Exploration

EKS

Electro Kinetic Sounding

GA

Geoscience Australia

GNS

Institute of Geological and Nuclear Sciences, NZ

GSWA

Geological Survey of Western Australia

JAMSTEC

Japan Marine Science and Technology Centre

JUSF

Joint Universities Seismic Facility

KCGM

Kalgoorlie Consolidated Gold Mines Ltd

MERIWA

Minerals and Energy Research Institute of Western Australia

MNRF

Major National Research Facility

PCMEGA

Prince Charles Mountains Expedition of Germany-Australia

pmd*CRC

predictive mineral discovery Cooperative Research Centre

RSES

Research School of Earth Sciences, ANU

SRK

Steffen, Robertson and Kirsten International

TSN

Tasmania Seismic Network

VIEPS

Victorian Institute of Earth and Planetary Sciences
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AS AT JUNE 2002

ASSET LISTING

AUSTRALIAN NATIONAL SEISMIC IMAGING RESOURCE

ATTACHMENT A

15
30
3
30
60
20
5
60
20
1
2
45
20
18
10
18
10
5
10
1
1
3
3
5

Qty

ARAM24

N/A

42

N/A
N/A

N/A
N/A
N/A

Serial #

Description

Mk II Remote Acquistion Module
Mk II Remote Acquistion Module
Mk II Remote Acquistion Module *
Field replacable connectors (2 per RAM)
Field replacable connectors (2 per RAM)
Field replacable connectors (4 per LTU)
Line Tap Units (LTU)
24V 12 AH Battery Packs
24V 12 AH Battery Packs *
ARAM24 24 V Battery charging unit
ARAM24 24 V Battery charging unit *
ARAM24 Telemetry cable 8 SPT-21 takeouts @ 43m
ARAM24 Telemetry cable 8 SPT-21 takeouts @ 43m
ARAM24 Telemetry cable 8 SPT-21 takeouts @ 12.5m
ARAM24 Telemetry cable 8 SPT-21 takeouts @ 12.5m
ARAM24 Telemetry cable 8 SPT-21 takeouts @ 12.5m
ARAM24 Telemetry baseline cable 348m
ARAM24 Telemetry baseline cable 105m
ARAM24 Telemetry cable 4 SPT-21 takeouts @ 40m
ARAM24 Test Maintenance Station
ARAM24 Cable tester
Hand held line testers
Power heads - Digital continuity testing
Solar Battery

Line Equipment

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
0%
100%
100%
100%
100%
100%
100%
100%
100%

Aug-1998 $213,404.47
Jun-1998 $426,808.94
Feb-1999 $42,680.89
Aug-1998
$9,169.72
Jun-1998
$18,339.45
Aug-1998
$6,113.15
Aug-1998 $27,787.04
Aug-1998 $13,337.78
Feb-1999
$4,445.93
Aug-1998
$7,780.37
Feb-1999 $15,560.74
Aug-1998 $59,197.73
Apr-1999
$26,983.36
Aug-1998 $13,547.52
Aug-1998
$7,076.80
May-2000 $15,704.87
Aug-1998
$9,861.62
Aug-1998
$2,324.11
Aug-1998
$9,881.63
Aug-1998 $38,901.86
Aug-1998 $13,893.52
Aug-1998
$1,667.22
Aug-1998
$500.17
Aug-1998
$0.00
TOTAL $984,968.88

% ANSIR Purchase Purchase
Funding
Date
Cost (AU$)

ANSIR PROJECT ASSETS 01/02

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA

Owner

Comments

LINE SUMMARY

IVI

Serial #

531
532
533
534
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Qty

1
1
1
1
4
4
4
1
4
1
5
-

Description

Birdwagen Mk 4b with Hemi-60 Vibrator
Birdwagen Mk 4b with Hemi-60 Vibrator
Birdwagen Mk 4b with Hemi-60 Vibrator
Birdwagen Mk 4b with Hemi-60 Vibrator
Noise reduction panels
Caterpillar 2406E DITA engines installed on Birdwagen
Cabin pressurizer/filter installed on Birdwagen
Hemi-60 Vibrator Spare Parts & tools (as per spares listing)
Pelton Advance II Vibrator Controller
Pelton Advance II Encode Sweep Generator
Radios
Manuals

Birdwagen Mk 4b Vibrators

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Purchase
Cost (AU$)

Nov-1998
$440,248.36
Nov-1998
$440,248.36
Nov-1998
$440,248.36
Nov-1998
$440,248.36
Nov-1998
$10,393.17
Nov-1998
$29,230.80
Nov-1998
$7,794.88
Nov-1998
$199,358.44
Nov-1998
$231,111.72
Nov-1998
$92,458.65
Nov-1998
$6,495.73
Feb-1999
$503.42
TOTAL $2,338,340.27

% ANSIR Purchase
Funding
Date

ANSIR PROJECT ASSETS 01/02

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location

GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA

Owner

Comments

HEMI60 VIBRATORS

IVI

Serial #

1035
N/A
N/A
N/A
N/A

Qty

1
1
1
1
1

Description

MiniVibe T15000
IVI MiniVibe Controller System
Shearwave Option
MiniVibe Spare Parts & tools (as per spares listing)
Manuals

T1500 MiniVibe

0%
0%
0%
0%
0%

Nov-98
Nov-98
Nov-98
Nov-98
Feb-99
TOTAL

% ANSIR Purchase
Funding
Date
$ 110,427.48
$ 29,230.80
$ 9,743.60
$ 14,153.29
$
97.44
$163,652.61

Purchase
Cost (AU$)

ANSIR PROJECT ASSETS 01/02

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location

GA
GA
GA
GA
GA

Owner

Comments

MINIVIBE T1500

Serial #

N/A
N/A
N/A
2038

Qty

360
72
200
144
144
1
36
84
1

GEOPHONES

Land Arrays of MJC 12-32CT/LPC802/CTO-21, 10 Hz Strings
Land Arrays of MJC 12-32CT/LPC802/CTO-21, 10 Hz Strings
Land Arrays of MJC 4-32CT/LPC802/CTO-21, 10 Hz Strings
Land Arrays of MJC 4-20DH/PC-21/CTO-21, 40 Hz Strings
Land Singles of GS-100, 100 Hz Singles
Spare parts Kits for 10, 40 and 100 Hz geophones
Single 3 component GS-20DM 14 Hz geophones, PC-3D case *
Single 3 component GS-20DM 14 Hz geophones, PC-3D case
SENSOR SMT 200 geophone tester

Description
100%
100%
0%
100%
100%
100%
100%
100%
100%

Nov-98
Mar-99
Mar-00
Nov-98
Nov-98
Nov-98
Jul-98
Mar-99
Sep-98
TOTAL

% ANSIR Purchase
Funding
Date
$253,495.81
$58,032.00
$60,350.00
$49,674.00
$21,539.80
$7,809.78
$13,394.57
$31,254.00
$10,794.02
$506,343.98

Purchase
Cost (AU$)

ANSIR PROJECT ASSETS 01/02

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location

GA
GA
GA
GA
GA
GA
GA
GA
GA

Owner

Comments

GEOPHONE SUMMARY

Serial #

24B-63
00174345
N/A
N/A
CRU02405
CRU04034
99300/957
P/No. Z1D612-480
N/A
N/A

1
1
1
1
1
1
1
8
1
1

Central Recording Unit
Truetime GPS card: Model 560-5901 RevB
CRU additional Line Interface Card
Frequency Domain Correlation Package
240V, 50Hz UPS Power Supply
3490E Cartridge Drive
OYO GS-612 Thermal plotter
Thermal plotter paper 12” x 400 ft rolls @ $35 ea (Coated
Pelton Shot Pro Shooting System
ARAM24 system spares (as per spares listing)

Description

Central Recording Equipment & Peripherals

Qty

ARAM24

100%
0%
100%
100%
100%
100%
100%
0%
100%
100%

Aug-1998 $187,840.39
Jun-2000
$6,706.79
Aug-1998
$5,557.41
Aug-1998
$0.00
Aug-1998
$3,408.91
Aug-1998 $22,229.63
Aug-1998 $22,229.63
Mar-2000
Aug-1998 $31,757.25
Aug-1998 $121,363.79
TOTAL $401,093.81

% ANSIR Purchase Purchase
Funding
Date
Cost ($AUD)

ANSIR PROJECT ASSETS 01/02

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location

GA
GA
GA
GA
GA
GA
GA
GA
GA
GA

Owner

Comments

CRU SUMMARY

Serial #

35367
35368
511559
N/A
N/A
N/A
N/A
N/A

1
1
1
1
20

Description

Blaster OYO 1340
Blaster OYO 1340
Generator set 8 kVA diesel water cooled G8500sd-50
20' SeaContainer
Solid Wall Rigid Bin
HEM160 Vibrator spare parts
Mini Vibrator spare parts
ARAM24 spare parts

Miscellaneous Assets

Qty

ANSIR

0%
0%
0%
0%
0%
100%
100%
100%

% ANSIR
Funding
Sep-1987
Sep-1987
May-1989
Nov-1999
Aug-1999
Nov-1998
Nov-1998
Aug-1998

Purchase
Date

ANSIR PROJECT ASSETS 01/02

$ 3,845.00
$ 3,845.00
$ 9,800.00
$ 5,400.00
$ 3,500.00
$ 123,072.69
$ 8,775.44
$ 121,363.79
$279,601.92

Purchase
Cost (AU$)

GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra
GA Canberra

Location

GA
GA
GA
GA
GA
GA
GA
GA

Owner

Comments

ANSIR MISC

V4830
V4831
V4832
V4833
V4834
V4835

Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu
Data Logger Rses-anu

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

Not on inventory - constructed from surplus materials

Not on inventory - constructed from surplus materials

Not on inventory - constructed from surplus materials

Not on inventory - constructed from surplus materials

Not on inventory - constructed from surplus materials

V4829

V4828

V4827

V4826

V4825

V4824

V4823

V4822

V4821

V4820

V4819

V4818

V4817

V4816

V4812

V4811

V4810

V4809

V4808

V4807

V4806

V4805

V4804

V4803

V4802

V4801

V4800

V4799

V4798

V4797

V4796

V4795

V4794

V4793

V4792

V4791

V4790

V4789

V4788

V4787

V4786

V4785

V4784

V4783

Data Logger Rses-anu

477

RSES Tag
No.

Description

Asset ID

Short-Period Recorders

19/02/1900

18/02/1900

17/02/1900

16/02/1900

15/02/1900

14/02/1900

13/02/1900

12/02/1900

11/02/1900

10/02/1900

09/02/1900

08/02/1900

07/02/1900

06/02/1900

05/02/1900

04/02/1900

03/02/1900

02/02/1900

01/02/1900

31/01/1900

30/01/1900

29/01/1900

28/01/1900

27/01/1900

26/01/1900

25/01/1900

24/01/1900

23/01/1900

22/01/1900

21/01/1900

20/01/1900

19/01/1900

18/01/1900

17/01/1900

16/01/1900

15/01/1900

14/01/1900

13/01/1900

12/01/1900

11/01/1900

10/01/1900

09/01/1900

08/01/1900

07/01/1900

06/01/1900

05/01/1900

04/01/1900

03/01/1900

02/01/1900

01/01/1900

Serial No.

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

10/12/1997

Acqn Dt

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

% ANSIR
Funding

ANSIR PROJECT ASSETS 01/02

666,453.20

$510.64

$510.64

$510.64

$510.64

$510.64

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$13,100.00

$15,800.00

$15,800.00

$15,800.00

$15,800.00

$15,800.00

$15,800.00

$15,800.00

$15,800.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

$17,500.00

Purchase Cost
(AU$)
Depr

203,288.46

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,011.26

$4,838.00

$4,838.00

$4,838.00

$4,838.00

$4,838.00

$4,838.00

$4,838.00

$4,838.00

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

$5,358.58

NBV

460,611.54

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$9,088.74

$10,962.00

$10,962.00

$10,962.00

$10,962.00

$10,962.00

$10,962.00

$10,962.00

$10,962.00

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

$12,141.42

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

Nominal Location

ANSIR Assets

Description
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Recorder,Seismic Orion 3 + 2 H
Seismometer,Cmg-40t
Seismometer,Cmg-40t
Seismometer,Cmg-40t+breakout B
Seismometer,Cmg-40t+breakout B
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
Seismometer,Cmg-40t + Breakout
System,Acquisition,Data,Rektek
System,Acquisition,Data,Rektek
System,Acquisition,Data,Rektek
System,Acquisition,Data,Rektek
Seismometer,Triaxial STS-2

Asset ID

523

524

525

526

527

528

529

530

531

532

533

370

371

543

544

555

556

557

558

559

560

561

562

563

564

565

222

223

224

225

600

Broad-Band Recorders

V5045

V4266

V4265

V4264

V4263

V4906

V4905

V4904

V4903

V4902

V4901

V4900

V4899

V4898

V4897

V4896

V4867

V4866

V4551

V4550

V4852

V4851

V4850

V4849

V4848

V4847

V4846

V4845

V4844

V4843

V4842

RSES Tag
No.

15/07/2146

11/04/1901

05/04/1901

09/04/1901

19/11/1900

T4675

T4674

T4673

T4671

T4668

T4666

T4665

T4664

T4661

T4659

T4657

T4594

T4581

T4148

T4149

12/07/1900

21/06/1900

17/06/1900

16/06/1900

15/06/1900

13/06/1900

12/06/1900

11/06/1900

08/06/1900

24/05/1900

23/05/1900

Serial No.

04/04/2001

12/04/1991

12/04/1991

12/04/1991

12/04/1991

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

31/08/1998

06/03/1998

06/03/1998

27/07/1994

27/07/1994

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

02/01/1998

Acqn Dt

100%

0%

0%

0%

0%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

0%

0%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

% ANSIR
Funding

ANSIR PROJECT ASSETS 01/02

Cost

601,629.80

$22,329.80

$45,000.00

$45,000.00

$45,000.00

$45,000.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,500.00

$10,800.00

$10,800.00

$10,100.00

$10,100.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

$22,000.00

Depr

259,515.20

$4,216.63

$33,838.47

$33,838.47

$33,838.47

$33,838.47

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$2,705.77

$3,135.16

$3,135.16

$5,370.00

$5,370.00

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

$6,651.90

NBV

342,114.60

$18,113.17

$11,161.53

$11,161.53

$11,161.53

$11,161.53

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,794.23

$7,664.84

$7,664.84

$4,730.00

$4,730.00

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

$15,348.10

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

ANU Canberra

Nominal Location

ANSIR Assets

