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The Australian Resources Research Centre (ARRC) is Australia’s principal centre for research into the petroleum 
and mineral sectors. ARRC works with industry to develop technologies that continue to improve minerals and 
petroleum exploration, production and processing, lifting the State’s profile and saving industry time and money.

Western Australia is the powerhouse of the resources industry not only for Australia, but for the Asia-Pacific region 
as a whole.

Our large reserves of natural resources and the increasing global demand for these resources have placed the State 
in an enviable position. 

Western Australia’s resources industry continued to set new records in 2006–07 with the value of the State’s 
petroleum and minerals industry rising 25 per cent to $53.4 billion. Western Australia’s strong relationship with 
China has seen exports to the country increase to more than $13 billion.

In September, Premier Carpenter toured the ARRC facility with the Chinese President Hu Jintao who was very 
impressed with the Centre’s collaborative approach. President Hu remarked on the Centre’s close working 
relationship with industry, research organisations, government and universities to develop technologies that can be 
directly applied by industry.   

ARRC is going from strength to strength. The Centre combines the expertise of CSIRO Exploration and Mining, 
CSIRO Petroleum and Curtin University of Technology’s Geophysics and Petroleum departments. It now boasts 
four leading Cooperative Research Centres, major industry alliances, the National Measurement Institute, BHP 
Billiton’s Perth Technology Centre and the Western Australian Energy Research Alliance (WA:ERA) Major Research 
Facility. 

Supported by the State Government, WA:ERA’s three research partners – CSIRO, The University of Western 
Australia and Curtin University of Technology – share knowledge, skills and facilities. The alliance is confirming its 
reputation as a leading oil and gas research institution.

Strategically located next to like-minded experts and industry for technology and knowledge transfer at Bentley 
Technology Park, ARRC is fast gaining a reputation as a world-leading minerals and petroleum research centre of 
excellence.  

2006–07 was very productive for the Centre, with many research highlights to report. 

A key announcement in the May Federal budget was the establishment of three new National Research Flagships 
– Minerals Down Under, Niche Manufacturing and Climate Adaption. The Minerals Down Under Flagship has 
particular significance for Western Australia as the Flagship headquarters will be based at ARRC under the 
leadership of Dr Peter Lilly. At ARRC, the research focus for Minerals Down Under will be on the development of 
advanced exploration systems, new drilling technologies and future mining systems.

ARRC is also looking forward to an exciting research and technology opportunity with the development of a 
major gas research program to support the growing international gas industry. The vision for AusGas is to build 
strong partnerships with Australian and international energy and service companies, and scientists and industry 
practitioners to work together on joint projects, delivering benefits through technology transfer.

These examples are just a small fraction of the research that is taking place at ARRC to enhance the effectiveness 
of petroleum and mineral exploration and extraction in Western Australia.   

I congratulate all the staff at ARRC for their hard work and dedication. The research that is being conducted 
will continue to lift Western Australia’s reputation as a leader in international petroleum and minerals research 
excellence. 

Foreword
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Western Australia offers an unrivalled environment in which businesses within the 
resources sector can grow and prosper. ARRC makes the hunt for natural resources 
easier through technological advancement and research, so industry can take advantage 
of what Western Australia has to offer. 

The demand for new technologies to provide improved efficiencies and to meet 
increasing environmental and safety standards is going to escalate in the coming years 
and ARRC is well placed to play a major role in developing these technologies.  

The.Hon..Francis.Logan.MLA
Minister for Energy, Resources, Industry and Enterprise 

The vision around which ARRC was established six years ago continues to be validated 
by the accomplishments of the researchers who work there. Groundbreaking research 
in a number of areas is providing a basis for the future competitiveness of the resource 
industries in Western Australia. 

A large proportion of the energy and mineral resources that form the backbone of the 
State’s economic performance today were discovered many years ago. The majority of 
the projects upon which Western Australia depends heavily for its economic strength, 
are based on the development of those long established reserves. As these decline, they 
will need to be replaced if we are to ensure a strong future for the resource industries. 

Exploration has become more challenging in Western Australia since the discovery of 
the more easily recognised ore bodies and oil and gas fields. Future discoveries now 

depend on new technology which can overcome the challenges of identifying less obvious resources buried under 
substantial weathered overburden, or in the case of the oil and gas industry, reservoirs in deep water or in areas 
where traditional techniques are ineffective.

Chairman’s report
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Work underway at ARRC meets these challenges head on. The Society of Economic Geologists (SEG) publication 
on nickel sulfide deposits and also the lateritic atlas, both with respect to the Yilgarn Craton, are examples of 
science laying the groundwork for future mineral discoveries. Similar work on hydrocarbon reservoir identification is 
also underway, as is the work on carbon dioxide geosequestration being carried out in the CO2CRC. 

Already established projects also benefit from research carried out at ARRC. Work conducted with industry on the 
HyLogging technology is one example in the mining sector. Of similar importance in the petroleum sector is the 
research underway on dealing with gas hydrates.

The recently established CSIRO Flagship – Minerals Down Under – with its Director Dr Peter Lilly based at 
ARRC, brings together many of the projects aimed at improving mineral prospectivity and recovery. It will also be 
the impetus for the generation of new projects aimed at ensuring Australia’s leadership in minerals and mining 
technology. The Chief of CSIRO Petroleum, Dr Beverley Ronalds, has recently been appointed as Group Executive 
for Energy. She will carry out this role while based at ARRC, making this Centre even more central to CSIRO 
resources research. 

ARRC set out to become Western Australia’s leading resources research centre, and to do so by bringing together 
a concentration of talented researchers whose output would be enhanced by the synergies which are available 
from such proximity. In this it has been very successful. Universities and industry work with researchers at ARRC, 
in some cases basing their research staff at ARRC, and in other cases, as occurs with WA:ERA, by establishing joint 
research programs. ARRC has the potential to continue to grow as the benefits of such models are more widely 
recognised. The centrality of gas in Western Australia’s energy portfolio will see research activity in this area grow 
rapidly to match the growth in minerals research expected from the Minerals Down Under Flagship.

David.Agostini
Chairman, ARRC Advisory Committee

Chairman’s report
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Chevron.engagement.with.ARRC
In April 2005, Chevron and the Western Australian 
Energy Research Alliance (WA:ERA) entered into a 
research agreement called the Western Australian 
Alliance for Advanced Energy Solutions (AES:WA). 
Under the guidance of the new AES:WA Manager, 
the project team has more recently relocated to 
the Australian Resources Research Centre (ARRC) 
facility, that already houses WA:ERA. WA:ERA includes 
members from partner organisations CSIRO, Curtin 
University of Technology and The University of 
Western Australia. 

The co-location is further demonstration of Chevron’s 
commitment to the alliance with WA:ERA, which 
involves significant investment in the development 
of high-impact business-driven technology projects 
that are executed in areas covering all disciplines 
within Chevron. The move to ARRC is an important 
step because it enables Chevron to work more 
collaboratively with its AES:WA partners. Co-location 
also allows Chevron to complete due diligence for 
future investment into AES:WA’s gas portfolio, to be 
executed through CSIRO and WA:ERA’s Australian 
Gas Centre (AusGas). The AusGas program has 
been developed in consultation with energy industry 
companies, government and research institutions, and 
aligns industry technology challenges, research and 
development programs and capabilities. 

Minerals.Down.Under.National.Research.
Flagship
In May 2007, new funding of $34.6 million over four 
years was confirmed by the Australian Government 
to establish Minerals Down Under as one of 
Australia’s new National Research Flagships.

The new Flagship Director is ARRC-based Dr Peter 
Lilly, previously Chief of CSIRO Exploration and 
Mining. 

The Flagship spans much of the minerals value chain, 
from exploration through mining to processing and 
sustainability.

Minerals exploration is a vital component of 
Minerals Down Under. The last world-class ore body 
discovered in Australia was Olympic Dam in South 

Australia, more than 30 years ago. New discoveries 
are in decline and many of the deposits that have 
underpinned Australia’s mineral success are now 
rapidly depleting or experiencing declining grades. 

Research will focus on discovery through the 
development of advanced exploration systems, drilling 
and development of future mining systems, processing 
technologies for resources, and development of 
solutions for sustainable processing. Mr Paul Roberts 
from ARRC will lead the new Flagship’s Discovering 
Australia’s Mineral Resources Theme.

The new Flagship will assist the Australian minerals 
industry to exploit new resources with an in-situ 
value of $1 trillion by 2030, and the size of the 
associated services and technology will more than 
double to $10 billion per year by 2015.

The Minerals Down Under Flagship will assist the 
Australian minerals industry to exploit new resources with 
an in-situ value of A$1 trillion by the year 2030.

General hiGhliGhts
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Additional.funding.for.the.Energy.
Transformed.National.Research.Flagship
Also through the May 2007 Federal budget, CSIRO 
was allocated $59.6 million over four years to 
increase research into alternative low emission 
transport fuels. Under the Energy Transformed 
National Research Flagship, research effort will be 
expanded in the three focus areas of fuel conversion: 
gas-to-liquids, coal-to-liquids, and biofuels. The extra 
funding, granted by the Federal Government under 
one of its New Policy Proposals, will almost triple the 
Flagship’s effort in the area of alternative fuels.

The work is designed to help secure Australia’s 
transport fuel future, given our relatively poor 
outlook for oil: Australia’s self-sufficiency in oil and 
other petroleum products is projected to drop to 
around 50 per cent within ten years. Supplementing 
Australia’s liquid fuel needs from gas, coal or biofuel 
will improve our balance of payments and security 
of supply, while minimising the transport sector’s 
contribution to greenhouse gas emissions in fuel 
production.

National.Measurement.Institute.relocates.
to.ARRC.
The National Measurement Institute’s (NMI) 
Western Australian branch relocated from premises 
in Cottesloe in August 2006, bringing sophisticated, 
accredited analytical capabilities to ARRC. NMI WA 
comprises approximately 37 staff, has an annual 
operating budget of $3.5 million, and an annual 
business activity of approximately 3,000 test reports 
based on 140,000 individual analytical results. The 
facility was officially opened in November 2006 by the 
Parliamentary Secretary to the Minister for Industry, 
Tourism and Resources, the Hon Bob Baldwin MP.

Bev.Ronalds.named.Group.Executive.
–.Energy
Chief of CSIRO Petroleum, Dr Beverley Ronalds has 
been appointed Group Executive of Energy at CSIRO. 
With a portfolio including the Divisions of Petroleum 
and Energy Technology, and the Energy Transformed 
and Wealth from Oceans Flagships, she is the only 
member of CSIRO’s Executive team based in Perth. 

Given the current boom in resource extraction, 
particularly in Western Australia and the North-West 
Shelf, this appointment highlights the importance 
of resources to CSIRO’s activities, and recognises 
the critical mass of research and support services 
developing at ARRC for this sector. With issues such 
as Australia’s long-term energy security, sustainable 
development of resources, and emissions reduction 
continually increasing in importance, Dr Ronalds’ 
appointment will ensure consistent representation at 
the highest levels of industry and government.

Interact.200�.Conference
NMI’s WA staff played a key role in the organisation 
of the Interact 2006 Conference. This biennial 
conference, organised by the Royal Australian 
Chemical Institute’s Divisions of Analytical Chemistry, 
Environmental Chemistry and Electrochemistry, the 
Australasian Society of Ecotoxicology and the Clean 
Air Society of Australia and New Zealand, attracted 
around 400 delegates from the region. NMI staff 
supported the conference through chairing the 
conference committee, chairing many of the technical 
sessions, and presenting some 17 papers and posters.

General hiGhliGhts

CSIRO’s research into alternative low emission transport 
fuels will be boosted by additional funding from the 
Federal Government.
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Mineral exploration

How.continents.break.apart.
Numerical models by Professor Klaus Regenauer-
Lieb, a joint CSIRO/University of Western Australia 
Premier’s Research Fellow, are providing new insights 
into previously unexplained geological events such 
as earthquake generation, detachment faults, and 
the strength of continents. The new approach avoids 
prescribing the results of deformation (effectively 
the stress/strain engineering limits of the system), but 
instead lets these develop from random perturbations 
through the actions of dynamic feedback, particularly 
of energy flows.

The new theory has shown that the earth’s crust is 
not as strong as previously thought, and was reported 
in the prestigious science journal Nature. The theory 
predicts that when continents are stretched, the 
strongest rock zone (at a depth of about 15 km) 
develops into a narrow weak zone that takes up most 
of the deformation, forming detachment faults. This 
is an area where brittle rock meets more viscous 
rock, and earthquakes can nucleate. The new models 
predict dynamic slip events, or so-called ‘slow quakes’, 
which slip more than a few days, or even months, 
both before and after an earthquake. Incorporating 
the new model into classical brittle earthquake 
simulations, coupled with geodetic monitoring, may 
allow for early warning, if not prediction of, major 
earthquake events. 

More generally, development of the numerical models 
continues to progress our understanding of the 
evolution of geodynamic processes important for 
the formation of geothermal, mineral and petroleum 
deposits.

SEG Special Publication 13, Nickel Sulfide 
Deposits.of.the.Yilgarn.Craton.
The first comprehensive account of one of the 
world’s major nickel provinces has been compiled 
and edited by CSIRO’s Dr Steve Barnes, with 
chapters contributed by both CSIRO and industry 
authors. The Society of Economic Geologists (SEG) 
Special Publication 13, Nickel Sulfide Deposits of 
the Yilgarn Craton: Geology, Geochemistry and 

Geophysics Applied to Exploration, summarises 
current understanding of both nickel sulfide and nickel 
laterite deposits in the Yilgarn Craton, along with the 
methods developed over the last 40 years for their 
exploration.

The state-of-the-art review is timely, given the recent 
resurgence of interest in nickel exploration. The 
previous industry downturn curtailed exploration 
and geological mapping in the area, and dissipated 
expertise in the industry. This publication preserves 
understanding of these deposits, helping educate the 
next generation of geologists, and directly benefiting 
those currently exploring for and delineating new 
nickel resources.

The SEG Special Publication 13, Nickel Sulfide Deposits 
of the Yilgarn Craton, compiled and edited by Dr Steve 
Barnes at ARRC.

researCh hiGhliGhts
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HyLoggingTM.and.Rio.Tinto
CSIRO and Rio Tinto have been jointly trialling 
CSIRO’s HyLoggingTM technology in the Pilbara, 
providing mineralogical data on iron ore samples at 
unprecedented resolution and speed. HyLoggingTM 
uses a reflectance spectrometer to simultaneously 
measure across 552 bands in the 400–2500 nm range, 
and compares the resultant spectra with a reference 
library to estimate the mineralogical composition of 
the sample. 

The automated technology can scan ~2,000 drill chip 
samples in their original storage trays, or diamond drill 
cores, sampling every 10–25 mm with a throughput 
of 200–250 m of core per day. HyLoggingTM can also 
collect synchronised high-resolution line-scan imagery 
that can be automatically turned into high-resolution 
maps of core trays, or digitally mosaicked to produce 
maps of an entire drill core. 

By providing objective, high-resolution mineralogical 
data more cheaply and quickly than traditional 
methods, HyLoggingTM adds value to every dollar 
spent on drilling, and has the potential to save 
money through improved exploration and orebody 
delineation, and grade estimation. The iron ore 
industry is facing a shortage of skilled workers at a 
time where there are an unprecedented amount of 
samples to analyse – the HyLoggingTM trial with Rio 
Tinto is taking steps to address both problems. 

The HyloggerTM can scan and analyse up to 250 metres 
of core per day to produce maps of an entire drill core.

Applying.geophysics.to.environmental.
problems
Electrical and electromagnetic geophysical techniques, 
more commonly used for mineral exploration, are 
being applied to salinity and groundwater problems. 
Through the CRC for Landscape Environments and 
Mineral Exploration (CRC LEME), scientists from 
CSIRO and Geoscience Australia are working with 
the South Australian Department of Water, Land and 
Biodiversity Conservation to map re-charge areas of 
the Murray River Floodplains.

A combination of ground, in-river and airborne 
electromagnetic techniques have provided spatial 
data on the baseflow, groundwater evaporation, 
and distribution of salt in the floodplain and river 
sediments, at a scale appropriate for understanding 
salinising processes. The information is used in 
groundwater models, significantly improving the ability 
to predict the consequences of current and planned 
water management practices.

A paper on this work, presented by CSIRO 
Exploration and Mining scientist Dr Andrew 
Fitzpatrick, was voted one of the best four papers at 
the Symposium on the Application of Geophysics to 
Engineering and Environmental Problems 2007. As 
a result, Dr Fitzpatrick has been invited to present 
the same paper at Near Surface 2007, the 13th 
European Meeting of Environmental and Engineering 
Geophysics.

A 3D conductivity model derived from airborne 
geophysics collected over the Eyre Peninsula, South 
Australia that will assist in delineating groundwater 
resources to determine sustainable yield.

researCh hiGhliGhts
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Termite-spinifex.research.
Scientists and students at CRC LEME are finding new 
ways to detect mineralisation in regolith without 
resorting to a drill rig. Instead, termites are doing 
the work for them, digging down to the water table 
in search of wet mud for the construction of their 
mounds. In the process they bring samples of soil, and 
of water that has flowed through the bedrock, up to 
the surface. 

Their research has shown termite mounds sampled 
over the known Coyote Gold Deposit in the Western 
Tanami Desert reflect the mineralisation surprisingly 
well.

Spinifex grass has also been sampled, as it sends roots 
down 20 metres or more in search of water, and can 
potentially accumulate chemicals leached from the 
surrounding bedrock in its leaves and roots. Spinifex 
and termites concentrate metals in different ways 
to provide a more complete picture of the regional 
geochemistry. The approach is low cost and low 
impact, with the potential to lead to new mineral 
discoveries.

Yilgarn.Craton.lateritic.atlas.
The completed Laterite Geochemical Atlas for 
the Western Yilgarn Craton was released by the 
Geological Survey of Western Australia (GSWA) and 
CRC LEME in June 2007. The demonstrator project, 
financed by CSIRO, GSWA, CRC LEME and the 
Minerals and Energy Research Institute of Western 
Australia (MERIWA), used laterite samples collected 
on a 9 km x 9 km triangular grid across the entire 
Western Yilgarn Craton to map regional geochemical 
trends of value to mineral explorers. In total, 3,142 
samples were analysed for 53 elements. Lateritic 
residuum acts as a proxy for the bedrock in deeply 
weathered terrain, and shows regional geochemical 
trends, major lithologies and dispersion halos around 
significant bedrock mineralisation.

Elemental plots from the atlas have revealed the 
possibility of new gold and base metal deposits in 
the western part of the region. Several areas outside 
known greenstone belts may also contain buried 
greenstone remnants significant to explorers. 

The atlas has already achieved its aim of stimulating 
explorer interest in Western Australia. In the month 
following the release of a partial dataset, the Western 
Australian Department of Industry and Resources 
received 25 tenement applications, compared with 
just six in the month prior.  

CSIRO.and.Geoscience.Australia.join.
international.accord.
Dr Simon Cox from CSIRO and Dr Lesley Wyborn 
from Geoscience Australia (GA) were Australia’s 
representatives among participants from 43 nations 
meeting to discuss the OneGeology initiative in March 
2007. The initiative aims to make the best geological 
map data public and Internet-accessible, initially of 
the entire world at a scale of 1:1 million. The data will 
be made available as a distributed web service, with 
Geological Surveys dynamically ‘serving’ the data for 
their territories to a web portal. The web service will 
use the GeoSciML interchange standard, developed 
by a small team including CSIRO and GA under the 
auspices of the International Union of Geological 
Sciences.

Samples taken from termite mounds can reveal signs of gold

researCh hiGhliGhts
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Geology, resources and environmental problems do 
not respect man-made political frontiers. Geological 
map data are essential to advancing science and 
education, in order to mitigate environmental hazards, 
ensure the sustainable supply of energy, minerals and 
water, and address the challenge of climate change. By 
contributing to OneGeology, each nation can make 
information available to those who need it, increasing 
its usefulness to society. 

petroleuM exploration and 
production

Journal.of.Petroleum.Science.and.
Engineering.–.special.edition,.Petroleum.
Exploration.and.Production.Research.in.
Australia
CSIRO’s Dr Reem Freij-Ayoub was invited by Elsevier 
to produce and edit a special edition for the Journal 
of Petroleum Science and Engineering, resulting in the 
publication of Volume 57, Petroleum Exploration and 
Production Research in Australia in May 2007. 

The volume is dedicated to petroleum research 
with an Australasian regional focus, complementing 
earlier special editions covering petroleum research 
in the Middle East and China. The fully-reviewed 

volume contains papers from CSIRO, universities 
and industry, with many of the academic papers 
co-authored by industry representatives, ensuring 
the research represented is both comprehensive 
and relevant to current industry problems. Topic 
areas include reducing regional exploration risk, 
improving oil recovery, optimising reservoir definition 
and performance, drilling and well engineering, and 
hydrocarbon processing technologies.

Clay-dating.study.of.Jenolan.Caves.
Scientists from CSIRO, The University of Sydney and 
the Australian Museum have found that the Jenolan 
Caves in central New South Wales are currently the 
world’s oldest discovered open caves. The finding is 
based on dating methods more commonly used to 
help exploration companies find oil deposits, including 
argon-argon and potassium-argon isotopic dating.

The age of the caves was determined by dating clay 
minerals that crystallised within limestones when 
volcanic ash entered the caves. Until 20 years ago 
most scientists thought the Jenolan Caves were no 
more than a few thousand years old, but this recent 
finding dates the caves at over 340 million years old, 
to the Carboniferous period. Even in geological terms, 
340 million years is a long time: the Blue Mountains 
began to form only 100 million years ago.

The study highlights how industry-focused research 
techniques such as isotopic dating of clays can also be 
used to solve more general geological problems.

Dr Cox is widely recognised for his expertise in information modelling 
and data transfer for geoscience and geospatial information.

Petroleum exploration clay dating techniques were 
applied to determine the age of the Jenolan Caves in 
New South Wales.

researCh hiGhliGhts
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Drilling.technologies.
Scientists at CSIRO are improving understanding of 
vibrations caused by drilling in an effort to improve 
drilling processes. Mathematical modelling is used 
in conjunction with experimental work undertaken 
on purpose-designed drill rig analogues, to better 
understand the nature of the bit-rock interaction, and 
its impact on the vibrations of the drill string. 

Severe vibrations can cause fatigue in the drill string, 
leading to premature failure. Torsional vibrations and 
stick-slip oscillations have been reproduced in the 
laboratory, and are being used to help develop and 
verify a drilling model. The model will then be used 
to test and improve bit design and drilling control 
parameters, to mitigate the effects of vibration on drill 
rigs.

Resonance hammer drilling is also under study. In 
addition to the static load keeping the rotary bit in 
continuous contact with the rock, a dynamic load is 
added by the impact of a ‘hammer’. The benefits of 
resonance hammer drilling have been demonstrated 
using both theoretical and experimental approaches. 
The technique has the potential to improve 
penetration rates when drilling very hard rock, and 
also has application in drilling highly deviated or 
horizontal wells, as the impulse loading can provide 
the same amount of penetration with less static 
weight on the bit.

Controlling.gas.hydrates
Gas flowing through offshore pipelines at low 
temperature and high pressure can react with water 
present in the fluid to form solid gas hydrates. These 
ice-like crystals can block pipelines, interrupting 
production, and at worst, cause pipelines to burst. 

CSIRO researchers are using multiple approaches 
to understand hydrate formation and behaviour. 
Fundamental studies on the nucleation and growth 
of gas hydrates have been undertaken with Chevron 
and BP, with Phase One completed and discussions 

The CSIRO-designed resonance hammer drill has the 
potential to improve penetration rates when drilling hard 
rock.

researCh hiGhliGhts

Gas hydrates is a key project in CSIRO’s Platform-free Fields program. 
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for Phase Two underway. This fundamental knowledge 
is being used to test and improve chemical additives 
used as hydrate inhibitors, to prevent hydrate 
formation. Another approach is to use additives 
to control the growth of gas hydrates so that they 
do not clump together or attach to the pipe wall. 
This allows them to form, but they can then be 
transported safely in the gas flow without causing 
blockages. 

These studies will improve predictions of hydrate 
behaviour, leading to improved flow assurance and 
more cost-effective operational strategies.

Development.of.degradation.tests.for.
drilling fluids
NMI and Curtin University of Technology are 
collaborating on a project to measure the level of 
contaminants resulting from the use of drilling fluids 

and monitoring the degradation of these fluids in 
order to assess their level of environmental impact. 
The aim is to develop an anaerobic biodegradation 
test against which the behaviour of drilling fluids in 
the environment can be assessed. This should lead 
to recognition and use of more environmentally 
friendly drilling fluids. NMI is playing a key role in the 
analysis of fluids, interpretation of results and working 
with the quality control parameters of the project 
to ensure that these parameters are at world’s best 
practice.

environMent and Gas

CO2CRC.Otway.Project
A major phase of Australia’s first geosequestration 
demonstration project was completed with the 
drilling of CO2CRC’s 2,250 m research well in the 
Otway Basin, in south-western Victoria. World-
leading monitoring and verification programs have 
been established and baseline monitoring is already 
underway, before injection of up to 100,000 tonnes of 
carbon dioxide commences in early 2008.

The trial hopes to demonstrate to the community, 
government regulators and industry that 
geosequestration works and that carbon dioxide can 
be stored safely and effectively monitored in rocks 
deep in the subsurface.

The CO2CRC Otway Project is unique in the world 
and complements other international studies as it is 
significantly larger than any previous geosequestration 
pilot project, and will be one of the first to inject 
carbon dioxide into a depleted gas reservoir, rather 
than into a saline aquifer.

The project is one of many geosequestration activities 
that a number CSIRO and Curtin University of 
Technology scientists at ARRC are involved in through 
the CO2CRC.         

Characterisation.of.Perth.and.Collie.Basins.
for.geosequestration.
A four-year study recently completed by CO2CRC 
scientists of the southern Perth Basin off the south-
west coast of Western Australia has indicated the 

researCh hiGhliGhts

Understanding the environmental impact of drilling fluids 
will help lead to development of more environmentally 
friendly fluids.
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The numerical aspects of the research have continued 
through employing recent advances in computer 
technology and in high-resolution X-ray imaging of 
rocks. Combining this approach with theoretical rock 
physics allows quantitative relationships to be derived 
between rock and fluid properties and seismic 
characteristics, leading to improved determinations 
of fluid saturation and monitoring of oil and gas 
recovery. 

The new rock-physics models developed are now 
used for the prediction of fracture properties, fluid 
content and distribution and reservoir heterogeneity 
from seismic data. This research is a collaborative 
effort between Curtin University of Technology, 
CSIRO, The University of Western Australia, The 
Australian National University, Free University of 
Berlin (Germany), University of Karlsruhe (Germany), 
and several major oil companies.

area has potential for geological storage of carbon 
dioxide. Existing data from oil and gas exploration 
wells and petrophysical logs were reassessed in 
light of the particular requirements for carbon 
dioxide geosequestration - a permeable reservoir 
for adequate injection, a low permeability sealing 
horizon, and geomechanical stability under the 
increased pressure that carbon dioxide injection 
would cause. Geological framework models were 
built and numerical simulations used to test a range of 
scenarios to see how the formations would behave. 
At a high level, given the data available, the Gage 
sandstone reservoir within the Vlaming sub-Basin in 
particular showed good storage potential, but more 
data is needed to complete detailed work.

As a result of this study, the CO2CRC has also 
recently completed a commissioned study for the 
Coal Futures Group based in Western Australia’s 
south-west. This evaluated carbon dioxide storage 
potential within a 50 km radius of Collie, as there 
are a number of large carbon dioxide point sources 
in the region. While the Collie Basin itself was found 
unsuitable, the Harvey Ridge showed potential, 
with the possibility to inject carbon dioxide into the 
underlying Lesueur sandstone.

exploration Geophysics

Rock.physics
Estimation of reservoir fluid properties from seismic 
data is one of the central issues in petroleum 
exploration. Curtin University of Technology’s 
rock physics group is developing fundamental 
methodologies to enable remote characterisation 
of reservoir rock properties and the distribution of 
hydrocarbons across the reservoir. 

Models have been developed to characterise the 
effects of seismic attenuation and dispersion, squirt-
flow effects, pressure and stress dependencies in 
complex reservoir rocks. An international project 
is focused on improving the hydrocarbon recovery 
factor, through the development of quantitative 
models for reservoir monitoring of zones with 
bypassed hydrocarbons using timelapse (4D) seismic 
measurements. 

researCh hiGhliGhts

Curtin University’s rock physics team takes laboratory 
measurements using X-ray computer tomography to 
show fluid distribution (blue colour) inside rock.
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Hydrogeology.of.the.Gnangara.Mound

Curtin University of Technology staff together with 
CSIRO are working with the Water Corporation to 
better understand the hydrogeology of the Gnangara 
Mound, providing a scientific basis for aquifer recharge 
pilot projects currently underway. Researchers are 
using 3D seismic reflection and hydrophone strings 
down existing boreholes to better define the aquifer 
and determine the continuity of the formation. 

Trials at Beenyup Wastewater Treatment Plant and 
the Gnangara Mound are investigating the large-
scale injection of highly treated wastewater into the 
Leederville aquifer, as it is important to know the 
connectivity and hydraulic behaviour of the aquifer 
with respect to the superficial and Yarragadee aquifers.

The high-definition geophysical techniques used 
have been specifically tailored for near-surface 
hydrogeological measurement, producing detailed 
2D and 3D seismic images of the top 500 m of the 
formation. Parameters determined from the data are 
being used in hydraulic flow and reactive transport 
models to predict the behaviour of the highly treated 
wastewater as it is injected into the aquifer.

The Gnangara Mound north of Perth supplies a significant 
amount of Perth’s scheme water.

researCh hiGhliGhts
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Abu Dhabi National Oil Company (ADNOC)
Adelaide Resources 
Alkane Resources
Anglo American Exploration (Australia)
Australian Scientific Instruments
Baker Hughes
Barrick Gold Corporation
BHP Billiton
Cameco Corporation
Chevron
Codelco
Corelab (Indonesia and United Kingdom)
CVRD (Brazil)
De Beers
Department of Industry and Resources, Western 
Australia
Department of Mineral Resources, New South Wales
Department of Primary Industries and Resources of 
South Australia
Deutsche Forschungsgemeinschaft
ENI Australia
Falconbridge
Fugro Robertson (United Kingdom)
GeoInformatics
Geological Survey of Western Australia
Geoscience Australia
GoldFields
GNS Science (New Zealand)
Halcyon Resources
Helix Resources
Heron Resources
Independence Group
Icon Technologies
Institut Francaise du Petrole (IFP)
Inco Technical Services
INPEX Corporation
InterMet Resources
InterOil
Jabiru Metals 
Japan Oil, Gas and Metals National Corporation 
(JOGMEC)
Japan Vietnam Petroleum Company (JVPC)
Johnson Matthey
Kerr-McGee

Leviathan Resources
LionOre Australia
Magellan Metals
Minara Resources
Mincor
Minerals and Energy Research Institute of Western 
Australia (MERIWA)
Minotaur Exploration
Multiplex
Murphy Oil
Nautilus Minerals
Neptune Resources
Newmont Australia
Northparkes
Oil Search
Oolithica (United Kingdom)
Origin
Patterson Instruments
Pilbara Iron
Placer Dome
PETROBRAS
PETRONAS
Petronas Research and Scientific Services (PRSS)
PT Caltex
Placer Dome
Regis Resources
Research Institute of Petroleum Iran
Rio Tinto
ROC Oil
Santos
Schlumberger
SGS Minerals
Shell
Southern Gold
Stellar Resources
Sumitomo Metal Mining
Teck Cominco
Tethyan Copper
TOTAL
WMC Resources
Woodside Energy
Xstrata
Zinifex

Clients
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materials measurement and characterisation strategies 
being developed for the Lunar Reconnaissance 
Orbiter Mission, the Mars Science Laboratory Mission, 
and the Earth Observation System Program. 

Highly advanced sensors and integrated chemical 
laboratories in robotic vehicles such as the Mars 
Science Laboratory, while designed by NASA to 
conduct scientific measurement on the Moon and 
Mars, could also have direct applications to mineral 
exploration in isolated or hazardous Earth-bound 
locations. Dr McInnes hopes to assess potentially 
useful technologies for remote geochemical and 
mineralogical analysis, and identify commercial 
applications in the resources sector. The possibility 
may exist to trial technologies in the Australian 
outback before they are deployed elsewhere in the 
solar system.

The prestigious Fulbright program is the largest 
educational scholarship of its kind, with bilateral 
agreements between the US and 150 countries, 
promoting mutual understanding through educational 
exchange..

Gas.Conversion.Award.
The 2007 Award for 
Excellence in Natural Gas 
Conversion has been received 
by Dr David Trimm of 
CSIRO Petroleum. This is the 
most prestigious award for 
scientific and technological 
contributions in this research 
area, and is awarded every 
three years during the 
International Natural Gas 
Conversion Symposium (NGCS), most recently at the 
8th Symposium in Brazil. It recognises enduring and 
significant contributions to science and technology for 
conversion of natural gas to valuable products. 

Dr Trimm is one of the founders of NGCS, and 
his professional career over four decades has dealt 
with important reactions in the conversion of 
natural gas, encompassing mechanistic studies to 
further our understanding of pyrolysis, and both 
homogeneous and heterogeneous catalytic reactions. 

external awards

Gibb.Maitland.Award.
Dr Peter Eadington of CSIRO 
Petroleum is the 2007 Gibb 
Maitland Medallist. The medal 
is bestowed by the Western 
Australian Division of the 
Geological Society of Australia 
in recognition of individuals 
who have made a substantial 
contribution to geoscience, 
particularly relating to the 
discovery or documentation 
of  mineral and petroleum resources in the State.

Dr Eadington has been conducting research into oil 
migration and accumulation in sedimentary basins 
since 1988 and has developed an innovative suite 
of technologies to analyse fluid inclusions in whole 
rock samples or drilling cuttings. Analysis of fluid 
inclusions provides information on the history of oil 
accumulation and migration in the surrounding area, 
including past events such as filling and leakage of 
reservoirs, and identification of generative source rock 
horizons. 

Petroleum exploration companies can use these 
technologies to learn from prior drilling in a basin, 
allowing prospecting and exploration risks to be more 
clearly evaluated. This improves their appraisal of the 
resource, increasing the likelihood of identifying sites 
for successful wells. These technologies have been 
widely adopted in the petroleum exploration industry 
both in Australia and internationally.

Fulbright.Award
Dr Brent McInnes from CSIRO 
Exploration and Mining was 
selected as the Australian 
Fulbright Business/Industry 
(Coral Sea) Professional 
Scholar for 2007. He will 
undertake a three month 
secondment at the NASA 
Goddard Space Flight Center 
in Maryland, reviewing 

awards and reCoGnition
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Other studies dealt with practical applications of 
catalytic combustion, spearheading the research and 
development of alternative products and fuels from 
gas.

Open.Geospatial.
Consortium’s.Gardels.
Award.
In June 2006, the Board 
of Directors of the Open 
Geospatial Consortium, 
Inc. (OGC) awarded the 
Kenneth D Gardels award 
to Dr Simon Cox of CSIRO 
Exploration and Mining. The 
gold medallion is awarded 
to individuals who make outstanding contributions 
to advance OGC’s vision of geospatial information 
fully integrated into the world’s information systems. 
The citation referred to Dr Cox’s contributions to 
the development of Geography Markup Language, 
Sensor Web Enablement, and Web Feature Services 
having been of unique value to the development of 
‘next generation’ geoprocessing. He has also been 
instrumental in helping OGC standards receive 
International Organisation for Standardization (ISO) 
standing, creating conditions for the practical use of 
OGC standards in worldwide application markets and 
infrastructure for interoperable geoprocessing.

The prestigious award is made annually in memory 
of Kenneth Gardels, one of the founding directors of 
OGC, who was committed to improving the quality 
of human life through open communication and the 
use of information technology, specifically geographic 
information systems. The OGC is an international 
industry consortium of companies, government 
agencies, research organisations and universities 
developing publicly available interface specifications 
to ‘geo-enable’ the Web and mainstream IT. Their 
specifications empower technology developers 
to make complex spatial information and services 
accessible and useful for countless applications.

internal awards

One-CSIRO.Award.
The Oil and Gas Theme in 
the Wealth from Oceans 
Flagship, led by Dr Mayela 
Rivero, has been awarded 
the One-CSIRO award. This 
award, given once a year, 
recognises research teams 
that work across boundaries 
within CSIRO, leveraging 
off the organisation’s varied 
capabilities to tackle significant 
problems facing Australia. 

The expertise from 11 different CSIRO Divisions and 
the Wealth from Oceans Flagship are coordinated 
and integrated in the Oil and Gas Theme to deliver 
significant research impact in the oil and gas industry. 
The Theme’s major research streams are marine-
based novel industries, sub-surface technologies 
(understanding reservoirs to improve oil and 
gas recovery), and platform-free fields (sub-sea 
technologies, production optimisation and flow 
assurance).

Butt–Smith.Medal
The biennial Butt–Smith 
medal, awarded by CRC 
LEME and CSIRO’s Division 
of Exploration and Mining, 
has been presented to 
Dr Ravi Anand, of CSIRO 
Exploration and Mining. The 
medal acknowledges Dr 
Anand’s long-term dedication 
and sustained excellence 
in Australian geoscientific 
research. His contributions to regolith geoscience 
have improved mineral exploration methodologies 
for Australia’s deeply weathered landscapes, and have 
contributed to the discovery of a number of mineral 
deposits. The knowledge, concepts, and regolith 
models he has developed are also applicable in similar 
weathered landscapes in other parts of the world.

awards and reCoGnition
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The award takes its name from two eminent CSIRO 
geoscientists, Dr Charles Butt and Dr Ray Smith, 
whose long associations with CRC LEME and CSIRO 
have made significant research contributions to the 
Australian minerals exploration industry. 

CSIRO.Fellow.
Dr David Trimm of CSIRO 
Petroleum was appointed a 
CSIRO Fellow in February. 
Fellowships are merit-based 
awards given to scientists who 
have demonstrated dedication 
and eminence in their field. Dr 
Trimm’s area of expertise is 
heterogeneous catalysis, with 
applications in car exhaust 
catalysis, steam reforming 
catalysis, and catalytic combustion. More recently he 
has worked on aspects of gas-to-liquid conversion 
and syngas generation. In 1998 he was made a 
member of the Order of Australia for excellence in 
research and teaching, and in 2002 he was awarded 
a Federation Fellowship for his work on monetising 
Australian stranded gas. 

CSIRO Fellows are involved in a number of CSIRO 
initiatives aimed at enhancing the organisation’s 
science and attracting more young scientists to 
priority areas of research. Dr Trimm’s efforts are 
addressing the current lack of professionals with 
expertise in natural gas conversion, and his research 
group has been steadily expanding. It now applies 
his heterogeneous catalysis expertise to developing 
new routes to synthetic gasoline, miniaturisation 
of traditional gas-to-liquid processes, and to the 
production of hydrogen.

awards and reCoGnition
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CSIRO and Curtin University of Technology staff 
to discuss various research activities including 
drilling and well performance, energy security 
and greenhouse gas technologies.

WA:ERA hosted a visit to ARRC by Mr James 
Slutz (Deputy Assistant Secretary of the Office 
of Oil and Natural Gas, US Department of 
Energy), accompanied by US Consul General 
Robin McLellan. Mr Slutz met with key staff 
from WA:ERA and CSIRO and delivered a 
presentation on Energy Priorities, with a focus 
on LNG. The visit provided an opportunity 
for ARRC to learn more about oil and gas 
technology development in the US, and their 
current priorities.

CSIRO Petroleum hosted delegates from 
PetroChina and its associated Research Institute 
for Petroleum Exploration Development 
(RIPED) at ARRC in November. Fourteen 
delegates, including PetroChina’s Vice-President 
Prof Chengzao Jia and RIPED’s President 
Prof Wenzhi Zhao, were hosted by CSIRO 
Petroleum Chief Dr Beverley Ronalds and senior 
research staff. Discussions focused on existing 
collaborative arrangements and MOUs, and 
opportunities for further collaboration. The 
delegation was particularly interested in the 
proposed ‘Australian Gas Centre’ to be located 
at ARRC.

•

•

The ARRC Auditorium was the venue for a number of 
presentations and events throughout the year.

visitors
ARRC staff hosted a number of delegations and 
individual visits over the previous 12 months, 
strengthening ties with decision-makers from local 
and international industry, research institutions and 
governments:

In her new role as Chief Scientist of Western 
Australia, Professor Lyn Beazley took the 
opportunity to meet with Dr Beverley Ronalds, 
Dr Peter Lilly and Dr Steve Harvey from CSIRO 
to learn about CSIRO’s key research priorities 
in the resources domain in Western Australia. 
Following a presentation which overviewed 
ARRC, CSIRO Petroleum and CSIRO 
Exploration and Mining, Professor Beazley took 
a tour of CSIRO’s laboratory facilities before 
addressing teachers at the ARRC Showcase 
Teacher’s Night.

International representatives from Chevron, 
Mr Paul Allinson (Vice President of Energy 
Technology Company (ETC)), Mr Jeff Johnson 
(Manager, Process Technology Unit ETC), Mr 
Vincent Kwong (Gas Technology Manager), and 
Dr Karl Gerdes (Senior Technology Consultant), 
accompanied local Chevron representatives 
Mr Greg Thill (Business Consultant) and 
Mr Tony Eaton (Manager, AES:WA) to visit 
CSIRO Petroleum at ARRC. Current research 
collaborations were discussed, with Chevron also 
expressing interest to engage in future projects. 

Dr Kok Hoong Leong and Mr Mohd Sapihie 
Ayob, representing the Malaysian oil and gas 
company Petronas, visited ARRC to discuss 
existing and future strategic alliances. The 
delegates also had the opportunity to tour 
the Geomechanics and Drilling Laboratories. 
Petronas is currently engaged with CSIRO 
Petroleum on a number of joint industry 
projects, and presentations from both parties 
were encouraging. Both entities remain 
dedicated to establishing and strengthening 
strategic alliances.

Ms Eve Sprunt (President of the Society of 
Petroleum Engineers) visited ARRC from the US. 
She toured the facilities and met with WA:ERA, 

•

•

•

•

outreaCh and enGaGement
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outreaCh and enGaGement

Ten representatives from Brazilian company 
Petrobras, including Paulus Van Der Ven 
(General Manager of Exploration) visited 
CSIRO Petroleum at ARRC to discuss further 
collaboration in the areas of geophysics and 
drilling. A more formal relationship, including 
connections with Brazilian universities, is aimed 
to be in place by next year. 

events
As a hub for resources research, ARRC has become 
a natural meeting point for a range of activities, from 
empowering the next generation of science and 
technology professionals, to industry workshops 
showcasing the latest technologies and techniques. 
Events hosted at ARRC during the financial year 
include:

ESWA Launch – Earth Science Western 
Australia (ESWA), a consortium representing 
The University of Western Australia, Curtin 
University of Technology, CSIRO, the Geological 
Survey of Western Australia, and the Western 
Australian Museum, was launched at ARRC in 
November by the Minister for Education, Science 
and Training, the Hon. Julie Bishop MP. ESWA’s 
mission is to raise the profile of geoscience in 
the State’s secondary schools to a level matching 
the strategic needs of Western Australia, by 
reinvigorating teachers of Earth Science, and 
increasing student awareness of the career 
opportunities available.

Teachers’ night – ARRC in collaboration with 
ESWA inspired over 50 metropolitan and 
regional science teachers from Western Australia 
with an address by Chief Scientist Professor 
Lyn Beazley, research presentations, displays, 
interactive education activities and a tour of 
the facility. Teachers were shown firsthand how 
science is applied in industry, and the paths 
available to students to enter such careers.

CT Scanning and Visualisation workshop – 83 
registrants investigated scanners used to visualise 
various rock materials, with demonstrations 
showing the power of the scanners to project 
3D images, covering a range from microns to 

•

•

•

•

one metre in fine detail: from mineral particles 
to whole sections of drill core. The workshop, 
presented by WAVES:WA Initiative for 
Visualisation of Earth Systems and supported 
by CRC LEME, also highlighted the ability of 
the iVEC technology and projection system to 
handle very large 3D datasets.

Dominic Howman from Curtin University demonstrating 
some equipment from the Curtin Geophysics Labs during 
the teachers night.
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Expenditure and revenue 
(CSIRO, Curtin University of Technology and the National Measurement Institute at ARRC)

Non-appropriation funding sources
(CSIRO Exploration and Mining and CSIRO Petroleum at ARRC)

Expenditure
Category

Staff
($'000)

Operations
& Support

($'000)
TOTAL

CSIRO

Curtin

NMI

BHPBilliton

Chevron

Total

14,829

2,650

2058

-

-

19,537

16,331

3,702

2189

-

-

22,222

31,160

6,352

4,247

-

-

41,759

Funding
Institutional*

($'000)
External
($'000)

TOTAL

17,265

2,797

1,242

21,304

14,353

3,555

3,005

20,913

31,618

6,352

4,247

42,217

* Direct Government funding

CSIRO

Curtin

NMI

Total

Revenue % State Government departments 
& universities

Co-operative Research 
Centre (CRC) Program 
& other Federal funding

Private sector and 
other non-government 

sources

FinanCial report
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arrC metriCs

Metric 2006-072005-062004-052003-042002-032001-02

Organisations
at ARRC

Government CSIRO PetroleumCSIRO PetroleumCSIRO PetroleumCSIRO PetroleumCSIRO PetroleumCSIRO Petroleum
CSIRO E&MCSIRO E&MCSIRO E&MCSIRO E&MCSIRO E&MCSIRO E&M
NMI

University Curtin GeophysCurtin GeophysCurtin GeophysCurtin GeophysCurtin GeophysCurtin Geophys
Curtin Pet EngCurtin Pet EngCurtin Pet EngCurtin Pet EngCurtin Pet EngCurtin Pet Eng

Major industry BHP BillitonBHP Billiton
Chevron

SME GenesisGenesisGenesisGenesisGenesisGenesis
Calcite TechnologyCalcite Technology

Collaborative
initiatives

CRCs CRC LEMECRC LEMECRC LEMECRC LEMECRC LEMECRC LEME
pmd*CRCpmd*CRCpmd*CRCpmd*CRCpmd*CRCpmd*CRC
CO2CRCCO2CRCCO2CRCCO2CRCAPCRCAPCRC
CSRPCSRPCSRPCSRP

Flagships WfOWfOWfOWfO
ETFETFETFETF
MDU

Other

CoE EPG CoE EPG CoE EPG CoE EPG
CoE PR CoE PR CoE PR CoE PR
WA PRC WA PRC WA PRC

CoE HDG
Curtin RGC

iVECiVECiVECiVECiVECiVEC
WA:ERAWA:ERAWA:ERAWA:ERAWA:ERA

3R2D3R2D3R2D3R2D
AES:WAAES:WAAES:WA
ESWAESWAESWA
AARNetAARNet

CoE HDG
Curtin RGC

CSIRO Petroleum CSIRO Petroleum

CSIRO E&M  CSIRO Exploration and Mining

Curtin Geophys Curtin University of Technology Department 
of Exploration Geophysics

Curtin Pet Eng Curtin University of Technology Department 
of Petroleum Engineering

CoE EPG Centre of Excellence for Exploration and 
Production Geophysics

CoE PR Centre of Excellence for Petroleum Research

WA PRC Western Australian Petroleum Research 
Centre

CoE HDG Centre of Excellence for High Definition 
Geophysics

Curtin RGC Curtin Reservoir Geophysics Consortium

NMI National Measurement Institute

BHP Billiton BHP Billiton Perth Technology Centre

Chevron Perth Technology Centre, Chevron Energy 
Technology Company

Genesis Genesis Petroleum Technologies

Calcite Technology Calcite Technology Pty Ltd

CRC LEME Cooperative Research Centre for Landscape 
Environments and Mineral Exploration

pmd*CRC Cooperative Research Centre for Predictive Mineral 
Discovery

APCRC Australian Petroleum Cooperative Research Centre

CO2CRC Cooperative Research Centre for Greenhouse Gas 
Technologies

CSRP Cooperative Research Centre for Sustainable 
Resource Processing

iVEC

WfO

The hub of advanced computing in Western Australia

Wealth from Oceans National Research Flagship

WA:ERA

ETF

Western Australian Energy Research Alliance

Energy Transformed National Research Flagship

3R2D

MDU

Research to Discover, Develop and Deploy (WA:ERA
and Woodside)

Minerals Down Under National Research Flagship

AES:WA Western Australian Alliance for Advanced Energy 
Solutions (WA:ERA and Chevron)

ESWA Earth Science Western Australia

AARNet Australia's Academic and Research Network
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The role of the ARRC Advisory Committee is to provide focus and direction for ARRC’s activities, thus ensuring 
maximum benefit to Western Australian industry, research organisations and the community. Additionally it oversees 
the research plans for the Centre and reviews the activities of the Centre against objectives annually. The ARRC 
Advisory Committee meets twice a year and comprises representatives from research institutions, government 
agencies and industry.

Member Position Contact details

Adj. Professor David Agostini Chair
ARRC Advisory Committee

Tel: 9364 7006
Fax: 9364 7050
agostini@iinet.net.au

Dr Beverley Ronalds Group Executive, Energy
and Chief, CSIRO Petroleum
(Secretariat)

Tel: 6436 8700
Fax: 6436 8578
beverley.ronalds@csiro.au

Executive Assistant: Mandy Robinson
mandy.robinson@csiro.au

Dr Peter Lilly Director, Minerals
Down Under Flagship, CSIRO

Tel: 6436 8610
Fax: 6436 8561
peter.lilly@csiro.au

Personal Assistant: Wendy Waggitt
wendy.waggitt@csiro.au

Dr Steve Harvey Acting Chief, CSIRO
Exploration and Mining

Tel: 6436 8610
Fax: 6436 8561
steve.harvey@csiro.au

Personal Assistant: Jenny Porter
jenny.porter@csiro.au

Mr Jeff Gresham Industry Representative,
Gresham Mineral
Consulting Services

Tel: 6380 2111
Fax: 6380 1999
gresham@iinet.net.au

arrC advisory Committee
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Professor Doug McEachern Deputy Vice-Chancellor
Research and Innovation,
The University of Western
Australia

Tel: 6488 2460
Fax: 6488 1013
pvcri@admin.uwa.edu.au

Personal Assistant: Bernadette Ferns
bferns@admin.uwa.edu.au

Professor Linda Kristjanson Pro Vice-Chancellor
Research and Development,
Curtin University of Technology

Tel: 9266 3045
Fax: 9266 3048
l.kristjanson@curtin.edu.au

Personal Assistant: Allison Taylor
a.taylor@exchange.curtin.edu.au

Dr Tim Griffin Executive Director,
Geological Survey of Western
Australia

Tel: 9222 3160
Fax: 9222 3633
tim.griffin@doir.wa.gov.au

Personal Assistant: Nell Stoyanoff
nell.stoyanoff@doir.wa.gov.au

Mr Mike Krzus Industry Representative,
Woodside Energy Limited

Tel: 9348 4000
Fax: 9214 2777
mike.krzus@woodside.com.au

Dr Jim Limerick Director General,
Department of Industry and
Resources

Tel: 9222 0422
Fax: 9222 6160
jim.limerick@doir.wa.gov.au

Personal Assistant: Barbara Coomber
Barbara.Coomber@doir.wa.gov.au

arrC advisory Committee
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