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Foraword

Welcome from the Organising Committee

Welcome to ASEG 2001

On behalf of this year's Organising Committee, it is our great
pleasure to welcome you to the Australian Society of Exploration
Geophysicists' 15th Geophysical Conference and Exhibition at the
Brisbane Convention and Exhibition Centre.

For this first conference of the new millennium, the ASEG is
inspired by the exploits of Odysseus (aka Ulysses) of Ithaka, the
greatest voyager of all time. After the siege of Troy, Odysseus
experienced adventure, adversity and exhilaration during his 20-
year long voyage home.

ASEG 2001, a Geophysical Odyssey, hopes to inspire attendees and
quide them through an adventure, not of adversity, but
exhilaration in learning new and interesting aspects concerning
exploration geophysics.

The technical program is complemented by a dynamic trade
exhibition featuring a range of specialist geophysical products and
technologies available to exploration geophysicists in the new
millennium.

The technical program will be opened by two keynote speakers who
will set the scene in the mineral and petroleum exploration areas.
Four simultaneous programs will then commence to present 134
selected papers.

This year the committee has changed the format of publication for
the presented papers to allow more flexibility. The extended
abstracts are published on a CD. The Technical Papers Committee
has judged all these papers and invited some authors to publish a
full paper in Exploration Geophysics.

We have continued the tradition of happy hours in the Trade
Exhibition. We invite all participants to relax at the end of the day
and mingle in the Exhibition area and enjoy an hour or so finding
old friends and making new ones.

This conference and exhibition would not have been possible
without the mighty efforts of the Organising Committee and Sub-
Committee gquided by Intermedia Convention and Event
Management Pty Ltd. We would like to thank them all.

The support of this conference by sponsors has been exceptional,
and those companies deserve the thanks of all the ASEG
community for helping keeping conferences such as our viable.

Jenny Bauer and Nick Sheard
Co-chairs, Organising Committee
ASEG Conference and Exhibition, 2001
Brisbane, Queensland
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ASEG President
&

| would like to take this opportunity to

welcome you all to the 15th ASEG lﬂ

Conference and Exhibition on behalf of 1 -
the ASEG. The conference is a great
opportunity to not only attend technical ¥ 2

talks, but also see the latest technology
in the exhibition and spend time in
discussions with your colleagues.

The ASEG Conference is a great venue to learn what is happening in the
other fields of geophysics and as such, | would encourage you to view all
the exhibits, as there are a lot of new technologies being displayed on the
exhibition floor. There is also a section for consultants, as there has been a
considerable change in the Society's demographics over the last few years
and this is being catered for at this conference.

v

Sister Societies

It is also my pleasure in welcoming the co-sponsoring societies of this
conference, being the SEG, EAGE and the SEW and expressing the ASEG's
appreciation for their assistance in publicising the conference to their
respective members. | would like to welcome the SEG President Sally Zinke
and the President Elect Walt Lynn, Gareth Williams, the Chairman of the
EAGE Geophysical Division and the SEGJ President Satoru Ohya. | hope you
not only have a chance to attend the conference but also to see some of
the sights in Australia, if not spending a day on the Gold Coast.

Sponsors

It has been very encouraging to see so many companies sponsoring the
conference and | would like to give my special thanks to the two Gold
Sponsors, Fugro Airborne Surveys and Woodside Energy. Fugro Airborne
Surveys is a world leader in airborne geophysics and Woodside Energy is
one of the largest oil explorers in Australia. | would also like to thank the
other Silver and Bronze Sponsors as without them the success of the ASEG
Conferences could not be sustained and it would have severe ramifications
to the rest of the society activities.

ASEG Council Meeting

The ASEG Council, which meets at each ASEG Conference, is constituted of
representative from each State, the Chairman of the ASEG Standing
Committees and the ASEG Federal Executive. There are a number of issues
that were discussed at this years Council meeting, including:

e The long term strategy of the Society;

® The Society's Business Plan for the forthcoming years;

® The amendments of the Society Constitution to bring it into line with
the present day activities of the Society;

® Discussion on how better to empower members to bring their skills to
the society; and,

e Other issues relevant to the various groups within the ASEG.

Other ASEG Issues

The ASEG Federal Executive continues to keep a very watchful eye on the
finances of the society. Over the last two years we have been able to bring
the costs of publications to a sustainable point with no small effort from
Andrew Mutton and the Publications Committee. The cost of publications
is still a considerable part of the ASEG's budget and we are open to
discussion on ways in which to encourage advertising in both Preview and
Exploration Geophysics as this has a major impact on the cost of the
journals.

| look forward to meeting with as many of you as possible at the
conference and would like to hear your comments on the society so that
we together can grow the society. We are very interested in hearing from
people who would like to assist the society on one of the many committees
at either a State of Federal level. If you have time and energy to assist,
please let me or one of the other Federal Executive members (who can be
identified by their lapel badges) know and we will do our best to link you
with the most appropriate person.

On behalf of all the members of the society, | would like to express our
thanks to the Conference Committee and in particular the co-chairpeople
Jenny Bauer and Nick Sheard who have undertaken a great job in providing
a very successful conference. It is only because of the huge commitment
of time and energy that the chairpeople and committee members have put
in, that has allowed the conference to be so successful in both technically
and financially.

| wish you all a very worthwhile and successful conference.
I s i

Tim Pippett
President of the Australian Society of Exploration Geophysicists

SEGJ President

At the occasion of the ASEG's 15th
Geophysical Conference and Exhibition,
at Brisbane, we will complete an
agreement between ASEG and SEGJ, by
which SEGJ will become an Associated
Society of ASEG. | sincerely hope that
good collaboration will be established
between our two societies.

The Society of Exploration Geophysicists of Japan (SEGJ) was established in
1948 with the objectives of promoting the science and technology of
geophysical and geochemical exploration as well as to encouraging the
mutual exchange of knowledge and experiences among members. With 52
years of history, SEGJ has grown with development of geophysical
technologies in Japan, and currently consists of 1602 individual members
and 160 corporate members.

SEGJ publishes its official journal, holds meetings, and leads other
activities. Butsuri-Tansa (Geophysical Exploration), which is the official
journal, is published bi-monthly and contains original papers, lectures,
reviews, and news and announcements of the society. Spring and Fall
technical meetings are held every year. A meeting consists of
approximately 80 - 100 oral and poster presentations together with invited
lectures.

A continuing education program has been held every year since 1985.

International relationships are well developed and the SEGJ International
Symposium has been periodically held jointly with SEG and other foreign
societies every two years.

The geology of Japan is unique, and the application of geophysical
exploration techniques is needed to understand the geological and
geographical condition of Japan. Geophysical exploration in Japan has
been mainly employed in near surface, civil and environmental engineering
oriented, because there are few natural resources such as oil and gas in and
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around the Japanese islands. Geophysics in civil and environmental
engineering and earthquake-disaster prevention will become increasingly
important. Such special experiences will be useful not only in Japan but
also in SouthEast Asia, Australia and their vicinity.

In such circumstances, we hope the establishment of association
agreements between our two societies will prompt the cooperative
activities on geophysics in the region.

Satoru Ohya
President of the Society Exploration Geophysicists of Japan

SEG President

It is a great pleasure to extend my best
wishes for the success of ASEG 2001 - A
Geophysical Odyssey on behalf of the
Society of Exploration Geophysicists. These
societies, formally affiliated since 1970, will
become even more extensively linked in the
future because of the dramatic changes in
where the world's applied geophysicists live
and work.

In recent years, SEG's membership has grown about 10% per year. The
striking fact is that geophysicists living and working outside the U.S.
represent more than 100% of the increase. In other words, the overall SEG
membership has grown but the number of U.S. members has declined in
this period.

SEG's leadership noted the trend quite early and reacted quickly to the
Society's increasing ‘internationalization! SEG currently sponsors
professional meetings, distinguished lectures, and continuing education
courses in all parts of the world. Our Global Affairs Committee is now the
largest of our standing committees. It was recently reorganized so that
services could be more efficiently provided to members living outside the
us.

Most recent SEG Executive Committees have included representation from
countries outside the U.S. This list includes two noted Australian
geophysicists, Norm Uren in 1995-96 and the current ASEG past-President
Brian Spies in 1996-97. Norm and Brian and 534 of their countrymen are
SEG members. Only three countries have more. This is a very impressive
number and strong evidence in and of itself that ASEG 2001 represents the
state-of-the-art of our science.

Sally G. Zinke
President of the Society of Exploration Geophysicists

EAGE

Thank you for the opportunity to present
this address to the ASEG on behalf of the
EAGE.

Let me begin on a personal note by
saying how delighted | am to be back in
Australia and in particular Brisbane. |
first came to Brisbane some 16 years ago
and have always enjoyed my visits here
ever since.

This is the 11th ASEG conference that | have attended which may be a
record for a visitor from overseas. However, it is the first at which | have
officially represented the EAGE. It might seem obvious to question why
have | been to so many ASEG conferences and also why does the EAGE
sponsor such an event. After all, for much of the last 16 years | have lived
and worked in Europe and the EAGE is a European organisation. However,
there are good reasons for this situation.

First, the EAGE has a worldwide membership with members in over 90
countries; in Australia alone we have over 150 members and it is important
that we provide a service to them.

Second, the exploration business is a global one and our European
members have worldwide interests so again it is important that we provide
a global service to those members. On both these counts, it is natural and
correct that we co-ordinate our efforts with the ASEG.

Thirdly, the hydrocarbon exploration business has improved somewhat over
the last year or so, but many of the service companies still operate in a
tough economic climate. Indeed, there is already speculation that the
seismic industry has 'missed' the market upturn of the last two years and
that another squeeze on spending will be upon us soon! | do not yet know
if this is true, but consolidation among oil companies and contractors is
still ongoing. In such an environment, it is important that societies such as
ours continue to work together to foster both scientific and business
relationships in a cost-effective manner.

Finally, and from a more personal point of view, the science of geophysics
is not confined to one geographic region. The geological problems we
encounter vary from region to region, but lessons learnt in one part of the
world may often be applied elsewhere as well. Indeed, this is one of the
fascinations of our work, at least for me. A good example might be
multiple suppression. Offshore Australia provides some geological
environments that make multiple suppression very challenging.
Consequently, there is always a considerable effort within Australia
focussed on this topic and it behoves the rest of the world to watch and
learn. Conversely, new techniques developed elsewhere need to be tested
in these same areas to learn more about their range of applicability. | see
that some good examples of papers in this vein are included in the program
this week.

In conclusion, on behalf of the whole of the EAGE, and in particular our
president Dr. HelImut Gaertner, may | convey our warmest best wishes to
the ASEG. | look forward to an interesting conference and also, | hope, to
meeting many of you during the next few days.

Gareth Williams
Chairman Geophysical Division
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Gold Sponsors

-l"uman

FUGRO AIRBORNE SURVEYS

65 Brockway Rd,

Floreat W.A. 6014 Australia

Tel: 08 9273 6400

Fax: 08 9273 6466

Email: b.johnson@fugroairborne.com.au

Contact Person: Brett Johnson, Manager Airborne Geophysics

Fugro Airborne Surveys is a leader in airborne geophysical survey
contracting, specialising in low level remote sensing technologies for
mineral, petroleum and groundwater exploration and for geological
mapping and environmental monitoring.

The company offers the most comprehensive range of airborne
technologies available and carries out airborne surveys in a variety of
terrains in locations all over the world.

With a long term commitment to research and development Fugro
Airborne Surveys provides innovative, cost effective solutions for natural
resource exploration and environmental management.

Y
WOODSIDE

AUSTRALIAN ENERGY
WOODSIDE ENERGY

1 Adelaide Terrace

Perth WA 6000 Australia

Tel: 08 9348 4000

Fax: 08 9348 5539

Email: Companylnfo@woodside.com.au
Website: www.woodside.com.au
Contact: New Ventures/External Affairs

Woodside Energy is pleased to be a Gold sponsor of this the 15th ASEG
conference. Woodside Energy considers it important to support the local
geophysical society and its efforts to promote geophysics, a tool that
Woodside Energy considers a significant contributor to its exploration and
production success. The history of Woodside Energy is a remarkable
success story. The company has grown from a humble beginning as a small
onshore explorer in the early 1950s, to operator of Australia's largest ever
resource project and a position today as Australia's largest and
independent oil and gas producer. The future is looking even brighter for
the Perth based company, which is now ready to take its greatest
Australian success story to some of the most prospective oil and gas
regions in the world.
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Sponsors of the Students' Day

Santos ® Chevron Australia

Workshop Sponsorship

Reeves Wireline Services

General Conference Information

Conference Venue

Brisbane Convention and Exhibition Centre
Cnr Merivale and Glenelg Streets

South Brisbane Qld 4101 AUSTRALIA

Tel: 07 3308 3000

Fax: 07 3308 3500

Conference Office

Registration will be at the conference office
located on the ground floor of the Brisbane
Convention and Exhibition Centre. The office will
be staffed at the following times:

Sunday 5 August 2001 1600 - 1930 hours
Monday 6 August 2001 0800 - 1700 hours
Tuesday 7 August 2001 0800 - 1700 hours
Wednesday 8 August 2001 0800 - 1630 hours

Speakers Audiovisual Testing Room

The speakers' audiovisual testing room is located on
the ground floor of the Brisbane Convention and
Exhibition Centre in Great Hall Secretariat 2. If you
require_urgent access to the speakers' testing room
outside the times listed below, please see staff at the
registration desk. Opening hours are:

Sunday 5 August 2001 1600 - 1800 hours
Monday 6 August 2001 0800 - 1700 hours
Tuesday.7 August 2001 0800 - 1700 hours
Wednesday 8 August 20017 0800 - 1630 hours

Name Badges

Please wear your name badge at all times. It is
your admission pass to sessions and morning and
afternoon teas. If you misplace your name badge,
please ask the conference staff for a
replacement.

Ribbons

Please note that ribbons on name badges signify:

Dark blue: Conference committee member
Burgundy: Keynote Speakers

Tickets

Attendance at social functions is by ticket only.
These tickets are in your registration envelope. If
tickets are misplaced or you do not have tickets
for the function, please advise conference office
staff.

Lunch

Lunch can be purchased from servery/kiosks in
the trade exhibition area.

Special Diet

Delegates who have advised the secretariat of
special dietary requirements should identify
themselves to the service staff at functions.

Messages

A message board will be located outside the
conference office. Please advise potential callers
to contact the Brisbane Convention and
Exhibition Centre on +61 (0)7 3308 3000 and ask
for the 15th Geophysical Conference and
Exhibition office. No guarantee can be given to
deliver messages personally.

Personal Mail

The conference secretariat does not accept
responsibility for personal mail. Please have mail
sent to your accommodation address.

Parking

Parking is available at the convention centre for
AUD$7 (includes GST) per day.

Smoking

Smoking is not permitted anywhere within the
Brisbane Convention and Exhibition Centre.

Cancellation Policy

Regrettably, optional or additional social function
tickets will not be refunded if participation is
cancelled less than 48 hours prior to the activity.
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Croneradh Onformation

Disclaimer

The conference host body, organising committee
and Intermedia Convention & Event Management
Pty Ltd and their agents act only as organisers of
these activities and do not accept responsibility for
any act or omission on the part of the service
providers. No liability is accepted for inaccuracy,
misdescription, delay, damage, personal injury or
death.

Travel

H Ansett Australia is the official domestic
i conference airline. For reservations and
ticketing, telephone 13 13 00 and quote
association profile number MC 07049.

Dress

A light jacket may be required in air-conditioned
meeting rooms during sessions. Business attire is
appropriate for conference sessions and all other
social functions, excluding the conference dinner.
Dress for the conference dinner is semi-formal.

Climate

Brisbane's subtropical climate affords sunshine for an
average of 300 days a year and is recognised as one
of the most desirable climates in the world. Average
August weather for Brisbane typically has maximum
daytime temperatures of 22°C, with minimum
evening temperatures of 10°C. Days are generally
clear, with an average of 24 rain-free days during
August.

Accommodation

Rydges South Bank

Tel: 07 3255 0822 or 07 3255 0899
Conrad International Brisbane
Tel: 07 3306 8888 or 07 3306 8880
Mercure Hotel

Tel: 07 3236 3300 or 07 3236 3891
Hotel Ibis

Tel: 07 3237 2333 or 07 3236 3891
Carlton Crest

Tel: 07 3229 9111 or 07 3229 9618
Explorers Inn

Tel: 07 3211 3488 or 07 3211 3499

City Tours

The following tours are an excellent way to see
Brisbane's sights. The tours can be booked by
calling Brisbane Transinfo 13 12 30.

City Sights Tour

Enjoy tram-style bus travel while viewing Brisbane's
historical and cultural attractions. Alight at any of the
19 stops on the 80 minute tour. Tours leave every 40
minutes between 0900 hours and 1220 hours and
between 1340 hours and 1620 hours.

Tickets AUD$18 adults, AUD$12 concession.

City Night Tour

This tour departs daily from City Hall at 1800 hours
and includes a complimentary drink at the Mt Coot-
tha Lookout. Travel along the Brisbane River and
enjoy the glittering lights from a number of
excellent vantage points. The tour also includes a
trip on one of the popular Citycat river ferries.
Tickets AUD$18 adults, AUD$12 concession.

Things to do in Brisbane

While you are in Brisbane for the conference, take
some time to explore Australia's third largest city.
Brisbane offers delegates a superb sub-tropical
climate, friendly people and a myriad of attractions.

The following sights and attractions are a short
walk or taxi ride from most city hotels. Ask your
hotel concierge for details.

e Chinatown

City Botanic Gardens

City Hall (King George Square)
Conrad Treasury Casino
Parliament House

Queensland Art Gallery
Queensland Museum

Riverside Markets (weekends only)
Queensland Sciencentre

South Bank markets (Friday nights and
weekends only)

South Bank Parklands

e |one Pine Sanctuary

Shopping in Brisbane

Brisbane City Shopping Centre

The Queen Street Mall has over 500 shops to explore.
Some of Australia's most stylish shopping arcades
and galleries lead off the Mall, including the Myer
Centre, Queen Adelaide Building, Broadway on the
Mall, Wintergarden and Brisbane Arcade (where the
city's best designers are showcased). Shops in the
CBD are open 0900 to 1700 hrs Mondays to
Saturdays, until 2100 hours on Friday nights, and
most open from 1030 to 1600 hrs on Sundays.

Brisbane Markets

Brisbane also offers a host of markets, where
bargains and one-off items by local art and craft
workers are available for the discerning shopper.
Outdoor markets operate around the city every
weekend. Markets worth checking out include:

South Bank Lantern Markets,
South Bank Parklands, 1700 to 2200 hrs

Fridays

Saturdays South Bank Craft Village Markets,
South Bank Parklands, 1100 to 1700 hrs

Brunswick St Markets

Brunswick St Mall, Fortitude Valley, 0800 to 1400 hrs

Sundays South Bank Craft Village Markets,
South Bank Parklands, 0900 to 1700 hrs

Riverside/Eagle Street Pier Art & Craft Markets,
Brisbane City, 0800 to 1500 hrs

High School Student Day

Proudly supported by Chevron Australia and Santos.
Tuesday 7 August 2001
Room P6 - Plaza level

A special session for secondary students and teachers
will be held during the conference. The session will
include presentations on the importance of the
resource industry to Australia's economy, an overview
of geophysical techniques, and possible career paths in
geophysics. The students will be taken on tours of the
exhibition hall while conference delegates are in
technical sessions.

Career management Seminar

(Co-hosted by AIG)
Sunday 5 August, 1400hours
Room M7&8 - Mezzanine level

A free seminar will be given for geophysicists, who
are: in career transition; concerned about job
security; considering a change of career; and
interested in the job market. Presenters at the
career management seminar are from various
backgrounds including government, employers,
geophysical consultants, recruiters, financial
analysts and career advisors, and four past
presidents of ASEG

The topics include:

Exploration outlook and job creation - a
government's perspective; exploration managers'
view - how to start and run a successful
consultancy; financial advice for geophysicists;
advice in career management; advice on job
searching, etc.

Several recruiting agents are expected to attend
the seminar and there will be an opportunity for
you to register with them.

Conference Secretariat

Intermedia Convention and
Event Management Pty Ltd
PO Box 1280

MILTON QLD 4064 AUSTRALIA
Telephone: 07 3858 5579
Facsimile: 07 3858 5510
Email: aseg2001@aseg.org.au
Web page: www.aseg.org.au

Intermedia is a multi-award winning event
management company with over 21 year's
experience in managing a wide range of events,
especially the scientific sector.

ASEG 15th International Geophysical Conference and Exhibition

Preview AUGUST 2001 15




"Program

Sunday 5 August 2001

1800 - 1930
Welcome Reception Trade Exhibition - Exhibition Hall 1
Sponsored by Fugro Airborne Surveys

After registering, join fellow delegates for a warm Queensland welcome to
the conference. Canapés and beverages will be served.

Included for fulltime delegates.

Additional tickets: AUD$45

Monday 6 August 2001

1700 - 1800
Happy Hour, Trade Exhibition - Exhibition Hall 1
Sponsored by CSIRO

View the latest technological advances in the industry during a relaxed
happy hour in the trade exhibition.

Included for fulltime delegates.
Additional tickets: AUD$M

Restaurant Evening
Optional at additional cost

Vino's Cellar Bar and Café

First Floor Eagle Street Pier 1 Eagle Street Brisbane. Phone: 07 3221 0811
The venue is perfect for a leisurely lunch or dinner on the balcony
overlooking the Brisbane River. The cuisine is Australian Mediterranean.
Vino's are offering a 10% discount per table booking, please advise upon
booking and show your delegate name badge.

Baan Thai

Shop 1 Savoir Faire 20 Park Road Milton. Phone: 07 3367 2318

Authentic Thai cuisine. 10% discount for diners. Please advise you will be
taking advantage of this offer when booking.

Oxley's On The River

330 Coronation Drive Milton. Phone: 07 3368 1866

Sitting on the Brisbane River, this award-winning restaurant features the
freshest international cuisine with superb views. 25% discount off a la
carte menu (food only) on presentation of the voucher in your delegate
satchel and subject to conditions on voucher.

Mt Coot-tha Summit Restaurant

Sir Samuel Griffith Drive Mt Coot-tha Lookout. Phone: 07 3369 9922

One of Brisbane's oldest continuously operating restaurants and one of
Brisbane's best, the Summit offers a sensational dining experience of truly
international cuisine, blending Italian, French and Asian with modern
Australia. 2 for 1 main course when purchasing another main course of
equal or greater value. Please show your delegate name badge.

Mondo

166 Hargrave Road West End. Phone: 07 3844 1132

Award-winning organic cuisine first in Australia, specialize in organic
wines, beers and beef etc. Three minutes from Southbank. 10% discount
for group bookings over 10 people. Please show your delegate name badge.

River Canteen

The Boardwalk South Bank Brisbane. Phone: 07 3846 1880

River Canteen is situated on the river's edge with sweeping views of the
CBD. Modern Australian Cuisine, featured in Gourmet Traveller 10%

discount on food only. Please show your delegate name badge.

The Brasserie On The River Stamford Plaza Hotel

Corner Edward and Margaret Street Brisbane. Phone: 07 3221 1999
Mohammed Maaqoul The Brasserie is one of Brisbane's most popular buffet
and a la carte restaurants offering both indoor and alfresco dining. 10%
discount food only upon presentation of delegate name badge.

Gianni Vintage Cellar Bar

12 Edward Street Brisbane. Phone: 07 3221 7655

Fine dining, Mediterranean with a touch of Californian influence. Outdoor
relaxed courtyard and air-conditioned mezzanine. A glass of sparkling wine
with our compliments. Please show your delegate name badge.

1700-1800

University Student Function, Merivales Restaurant, ground floor,
Brisbane Convention and Exhibition Centre

Sponsored by WMC Resources

Meet fellow student delegates for a social drink and bar snack at Merivales,
located on the main foyer level of the Brisbane Convention & Exhibition Centre.
Senior industry representatives will be attending to share their experiences in,
and vision for, careers in geophysics. Included for fulltime student delegates only.

Tuesday 7 August 2001

1700 - 1800
Happy Hour, Trade Exhibition - Exhibition Hall 1

Wind down for the day over a few drinks with fellow delegates in the trade
exhibition. Included for fulltime delegates.

Additional tickets: AUD$11

1930
Conference Dinner, Room P6 - Plaza level
Sponsored by Woodside Energy

This highlight of the conference social program provides an opportunity for
extended networking over a fine evening meal at the Brisbane Convention
& Exhibition Centre. The dinner includes a three course meal, beverages
and a special presentation by after-dinner speaker, the famous Dr Karl
Kruszelnicki, sponsored by WesternGeco.

Dr Krulszelnicki has degrees in physics, maths, biomedical engineering,
medicine and surgery and has worked as a physicist, tutor, film-maker, car
mechanic and doctor. He has been a presenter and guest on television
programs such as Quantum, Midday Show, Good Morning Australia, and
Second Opinion.

Optional function at additional cost
Tickets: AUD$85

Wednesday 8 August 2001

1700 - 1800
Conference Farewell, Mezzanine level foyer
Sponsored by Fugro Airborne Surveys

At the conclusion of technical sessions, farewell friends at an informal and
relaxed closing function. Included for fulltime delegates.

Additional tickets: AUD$20

10 Preview AUGUST 2001
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Thursday 9 August, Friday 10 August 2001 ASEG delegates and friends are invited to join QUPEX for two days of golf

at the St Lucia Golf Course. The program will be a Stroke day on Thursday

Golf Days and Ambrose on Friday. A dinner will be held on the Friday evening. For

In association with Queensland Petroleum Exploration Association information about attending these days, club hire or other details, please
(QUPEX) contact Cath McMurchy on 07 3630 3446.

The Best of
ASEG 2001 Conference

Exploration Geophysics
Vol. 32 Nos. 3 & 4 Sept/Dec
(combined issue)

This volume will contain approximately 40 of the best papers
from the 15th ASEG Geophysical Conference and Exhibition,
to be held in Brisbane 5-8 August, 2001.

i I.I" ¥
qwm

Make sure that your advertising message is included in this
major edition. Advertising bookings are now being accepted:

Booking deadline: 24 September, 2001
Copy deadline: 7 October, 2001

Contact:
Will Butun at RESolutions to discuss your advertising
requirements in this and other ASEG publications.

Tel: +61 8 9446 3039
Fax: +61 8 9244 3714
Email: will@oilfield.com.au
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Scintrex/Auslog

Australia's largest range of Geophysical
equipment for Sale and Rent. Easy to
operate, precision instruments with full
technical support, service and training in
Brisbane Australia.

New Technology
SARIS

Scintrex Automated Resistivity Imaging System

The latest innovation in
Resistivity technology.

CG-3
Gravity Meter
Rentals from $250 per day

High Resolution
Ground Magnetics
Rentals from $60 per day

dk’
Borehole Logging
Portable units that
provide a cost effective
evaluation of your
drilling program

Maintenance & Repair

Scintrex/Auslog engineers have the facilities to
perform upgrades, overhauls and repairs to
most equipment. Give your equipment a
service anytime in 2001.

Scintrex/Auslog
83 Jijaws Street Sumner Park QLD
Tel: (07) 3376 51 88
Fax: (07) 3376 6626
E-mail: auslog@auslog.com.au
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Day 1 - Monday 6 August 2001
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Day 2 - Tuesday 7 August 2001
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Conforance Hondbook

Posters

Interactive inversion of geophysical problems
Fabio Boschetti, CSIRO Exploration & Mining WA

Acquisition and processing of single sensor seismic data
Timonthy Brice, Western Geco, WA

Detailed geophysical and geological investigation of the layered,
mafic/ultramafic Black Hill Gabbroic Complex, Black Hill, South Australia
Andrew Burtt, Primary Industries & Resources South Australia, SA

Target exploration initiative South Australia (TEISA) - musgrave block
uncovered
Domenic Calandro, Minerals & Energy Resources South Australia, SA

A simplified form for nonhyperbolic equation in a TIM
Chih-Hsiung Chang, National Chiayi University, Taiwan

Geological interpretation of the aeromagnetic survey Las Petas district
Republic of Bolivia
Jorge Chernicoff, University of Buenos Aires - CONICET, Argentina

Simulation of Terra satellite data over Rum Jungle, NT
Roger Clifton, Northern Territory Geological Survey, NT

Statistical and wavelet analysis of detailed physical property measurements
on the Bellevue drillcore, Northern Lobe, Bushveld Igneous Complex, South
Africa

Gordon Cooper, University Of The Witwatersrand, South Africa

Polynomial fitting + narrow reject-band f-k filtering for seismic coherent
noise elimination
Yu Duan,Inderpendent Geophysical Consulting, WA

Geophysical signatures over copper porphyries on the Pacific rim
Peter Elliott, Elliott Geophysics International, Indonesia

Development of a new rapid inversion scheme for total field magnetometric
resistivity (TFMMR) data
Nader Fathianpour, Isfahan University Of Technology, Iran

Polynomial fitting + narrow reject-band f-k filtering for seismic coherent
noise elimination
Li-Yun Fu, CSIRO Petroleum, WA

Micro-gravity for mineral exploration
Eric Gozlan, Monash Univesity, Vic

Seismic attenuation in a heterogeneous porous rock
Boris Gurevich, Curtin University, WA

Waves in alternating solid and viscous fluid layers
Boris Gurevich, Curtin University, WA

Natural resource geophysics in the Northern Territory - new tools or new
ideas?
Gary Humphreys, Dept of Lands Planning & Environment, NT

Basement interpretation of the Tennant Creek region
Andrew Johnstone, Northern Territory Geological Survey, NT

Detecting kimberlite pipes at Ekati with airborne gravity gradiometry
Guimin Liu, BHP Minerals, Vic

The magnetization vector became important in surface geology and chromite
prospecting within ultramaphic massifs
Arben Lulo, Center Of Geophysics Tirana, Albania

Numerical simulation of fractured media
Mu Luo, Curtin University Of Technology, WA

Migration velocity analysis using seismic multiples
Chris Manuel, Curtin University, WA

Robust digital differentiation with application to coal mining
Nigel McGinty, Defence Science & Technology Organisation, SA

Mapping boulders using 2-D resistivity imaging technique for site
investigation in Penang, Malaysia
Mohd Nawawi, Universit Sains Malaysia, Malaysia

Generalized bouguer gravity anomaly (1): formulation of spherical Bouguer
anomaly reduced onto an arbitrary equi-potential surface
Kyozo Nozaki, OYO Corporation, Japan

Generalized bouguer gravity anomaly (2): possibility of constructing bouguer
gravity anomaly distribution with no gravitational effect due to topographic
undulation

Kyozo Nozaki, OYO Corporation, Japan

Apache energy: A case study in real-time database integration
Karen O'Donahoo, Integrated Solutions Australasia WA

A simple approach to 3D shallow refraction seismology
Derecke Palmer, University of New South Wales, NSW

Amplitude 'statics’ in shallow refraction seismology
Derecke Palmer, University of New South Wales, NSW

Potential field and bathymetry grids of australia's margins
Peter Petkovic, Australian Geological Survey Organisation, ACT

Modelling the magnetic induced polarisation (MIP) response from the down-
hole magnetometric resistivity (DHMMR) method
Matthew Purss, Monash University, Vic

Operation treasure hunt - does the Ontario model work for you?
Stephen Reford, Paterson Grant & Watson, Canada

Antarctic sea ice thickness measurements using a ship-borne electromagnetic
induction device
James Reid, University of Tasmania, Tas

Estimating parameters and uncertainty in geophysical inversion: a new
approach using the neighbourhood algorithm
Malcolm Sambridge, Australian National University, ACT

Accuracy of interpolation for 3D contour mapping from 2D seismic sections
Alexander Shepherd, Curtin University Of Technology, WA

Constructing high resolution DEMs from airborne laser scanner data
Peter Stone, BHP Minerals - Development Technologies, VIC

Forward and inverse modelling methods for electromagnetic surface
impedance
David Thiel, Griffith University, Qld

Time domain airborne electromagnetic reconnaissance for seadepth
measurement and shipwreck localisation
Julian Vrbancich, Defence Science & Technology Organisation, NSW

Forward and inverse modelling methods for electromagnetic surface
impedance
Glenn Wilson, Griffith University, Qld

Keynote Speakers

The need to find more metal
Mr Vincent Gauci MIM Holdings, Qld

Australia’s oil and gas industry - where to from here
Dr Agu Kantsler Woodside Energy, WA

Something old and something new, something borrowed and something blue
Dr Ken McCracken Jellore Technologies, NSW
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Ehilitors

Gold Sponsors

FUGRD AIRBORNE SURVEYS

65 Brockway Road

Foreat WA G014 Australia

Tel: 08 9273 G40

Fax: D8 9273 6466

Email: hjohnsong@ fugrnairhome.com au
Comtact Person: Brett Johnson, Marager Aarborme Geophysics

STAND 13

Ihe Fugro Airborne Surveys s a leader in aircborne geophysical survey
cantracting, specialising in low level remotle sensing lechinologins for
mineral, petioleum and groundwaler cxplomation and tor qeological
mipping and ervironmental monitoring.

The company offers the most comprehensive rmnge of arborne technologics
availabile and carmes ool dirborne surveys inoa vanicty of terrins in lacations
il over the world,

With a long term commilment Lo restarch and development Fugro Aitborne
Surveys  provides innovative, cost effective salutions for natural resaurce
exploration and envirmnmental management,

WOODSIDE ENERGY STAND 22
1 Adelaide Terrace

Perth WA 600D Australia

Tel: 0% 9348 4000

Fax: U8 9348 5539

Email: Companyinfodhwondside com.au

Website: wwwwoodside com.au

Contact: New Ventures/External Affars

Wnodside Energy i pleased to be a Gold sponsor of this the 15th ASEG
conference. Woodside Energy consilers it mportant Lo support the loeal
geaphysical society and its elforts o promote geophysics, 3 tool that
Woodside Encrgy considers a significant contribiutor to its exploration and
production suceess. The history of Woodside Energy s a remurkable succcss
story, The company lias grown from a humble beginmng as a small onshore
explorer in the carly 1950s, to operator of Australia’s lirgest ever resouroe
project and a position today a5 Australia’s Lirgest and independent ol and
gas producer. The future s looking even brghter for the Perth based
comipany, which is now ready to take its greatest Australian success stary to
sume of the most prospective oil and gas regions in the world.

Silver Sponsors

BHP BILLITON

Level 30, 600 Bourke Strect
Melbowrme VIC 3000 Australia

Tel: 03 9652 6136

Fax: 03 9652 G494

Ernail: Birchallalama af@ bhp.com.au
Contact person: Ms Alana Birchall

S5TAND 14

The BHP Billitan booth features the FALCON™ arrborne gravity
gradiometer, Two systems are deployed in Cosna Grand Caravan aircraft
thiat @lso acguire seromagnetics, mdiometries and detailed digital terrain
mapping. The AGG results so far have exceeded expectations,

A number of papers aboul FALCON™ feature at the ASEG conference and
demonstrate the capability of the technology. A whale new perspective on
the gravity technique and its application to mineml exploration and
fnealogical mapping s demonstrated,

BHI* Hilliton is making the FALCON™ technology available to the global
explaration industry through joint ventures and allianees.

CSIRO STAND 62
") Box 210

Linfield NSW 2000 Australia

CSIRD 1s working with the mining and petrolewm industries developing new
and innovative ways to lead these industries to be the world's most efhioent
and prafitable, CSIRD » developimg new geophysical techniques and
mierpretation methods designed to increase exploration success, rmates and
the efficiency and safety of mlnlng aperations, while Iuwming ther
environmental impact. CSIRO & demonstraling new  superconducting
technuologics for improved explomtion, CSIRD offers a range of petrolesm
rescarch activitics from fluid migration and charge history to resenvoir
characterization, rock properties and their geophysical resporse, The booth
will provide information on current and  planned  research programs
including in reservoir characterization, laboratory validation of pore
pressure prediction, geophysical simulation of saturated reservoir rocks and
ite elastic response within the context of the broader range ol research,
basin dysamics. Twid migration and dolling systems.

MINERALS & ENERGY RESOURCES SA
Mineral Promotions

Mineril Hesourpes Group

4th floar 107 Grenfell St Adelalde

GPO Box 1671 Adelaide, SA 5000 Australia
Tel: 08 8463 3037

Fax: 08 8226 1177

Website: www.minerals.pirsagovan

Contact Person: O Andrew Rowell

SIAND 57

[he Mineral Resources Group of the Office of Minerals B Frermy Resources,
PIRSA is responsible for the delivery of guality programs and policy for the
mineral resources seclors and the communily of South Australia. 2001/2
programs will focus on key prospective areas identified in the Resources
lask Foree and the MRG steategic planning process, e the Gawler Craton,
Musgrave Block and Curnamona Prowince, Activities 1o be wnderlaken in
these areas will nclude bedrock drilling, airbome geophysical sureys,
regolith and palacochannel studies and gealogical mapping at 1:100 000
scale.

A significant recent advincement in MRG website capahilities has heen the
Sputh Australian Resouree Information Geoseever [SARIG) application,
Released in June, 2000 SARIG will be a major berefit W the minerals
industry providing explorers the opportunity to do business online.
Patential explorers will now be able to access high quality geoscientific data
over the Internet, with which they can use to identify potential prospective
areas for exploration. They can also review current mineral enements, and

apply and pay for explomtbion livence applications electronically,
VERITAS DGC INC, STAND 35
38 Ord Street

West Perth WA 6005 Australia

Tel: D8 9214 G200

Fax: OB 9214 6223

Eminl; Sami_Khan@ventasdge.com
John_Boldock @veritasdge.onm
Bryan_Robertsongveritasdge com

VERITAS DGC Ine. offers the petroleum industey a comprehensive suite of
integrated geophysical services designed to enhance drilling and
production success. These include seismic survey planning and design,
seismic data acquisition n @l ervironments, data processing, data
visualigation, daty transcription, data management and an explorationists
tonlbox of interpretive and reservolr charactensation services. The 3,000
people at Veritas are commitied 1o the principles of ‘geophysical integrity’,
which means wo strive to deliver value amd consistent, accurate results to
I customers on every project we undertake
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Veritas 15 @ company Lthat aggressively  pursues innovative new
technalogies through ongomg research and development efforts, both
internally and externally. The continued growth of Veritas will be achivved
by mdbiering 1o v core strategy of providing customers with greater value
thenugh guality products and: serviees, based on the company’s stated
promise "o deliver and do whot we soy”

Bronze Sponsors

DYNAMIC SATELLITE SURVEYS
P Box 713

Yeppoon OLD 4703 Australa

Tel: 07 4838 2866

Fa: 007 4938 2867

E-mail: yéppoan i@ dss.cnman
Contact Persan: Tim MeCall, Directar
Myramic Satellite Surveys [D5%) is an Australian based Global Positiomng
System (GPS] specialist company affering  surveying services. D55 has
plonerred the development of GPS m exploration from the initial phinning
stages, the setout and survey of 20 and 30 scwmit, through o pipeline
construction and asset management. 055 has been involved ino more thin
AU of the seismic exploration in Australia since 1989, and hat extensive
projects in the Middie East, Asia and the South Pacific.

STAND 56

GEOSOFT AUSTRALIA PTY LTD
32 Richardsun Street

West Perth, WA-GOOS Australia

Tel: 08 9214 3805

Fax; 08 9322 8133

Maobile: 0408 G40 132

Contact Person: Mark Russcll

STAND 41

Guusoll delivers @ one-stop, industry-standard software solution Tare
potential field data processing and interpretation based on Oasis
pontzjltm] — & pawertul technilogy for working with large valume spatial
dista. Using 2 combination of Geosoft's Qasis montal core technology and
NGA's imtegrated  modeling sofltware, exploration  professionals can
optimize survey planning and enhance explomtion results from offshore
and onshore environments. Key applications include structural mapping
and geologie modeling using gravity and magnetic daga,

GREEN MOUNTAIN GEOPHYSICS
361 Centennial Parkway

Suite 220, Lovisville, CO 80027 USA
115 Tel: 303 444-6925

US Faxe: 303 444-8632

UK Tel: =44 0 1603 664823

Ervail: maarketing@pg mag.com

Website: wwwlgmg.com

Contact person: Paul Brettwand

STAND 20

Green Mountain Geophysics develops high gquality geophysical software
applications for 30 and multi-component acquisition plrming and modeling,
actuisition project tracking and pre-processing operationg, including geometry
and pear surfaee velocity caleubitions, These advanced tools make it possibile
tin tharoughly understand the benefits ssoeiated with stale-of-the-art 30 o
3C acquisition design and it approprizteness for & given scismic setting.

In 1997, GMG became an Input/Oulput, Ine. company, merging with a
worlil leader in selsmic acquisition imaging technology for Gand, transition
zone ad marine exploration and praduction. The company specialises in
bringing Lo markel Lechnology that creates value for the energy industry
in the areas of 20, 30, 40 and mulb-component sesme datu.

Call on GMG tor:

& 30 Seismic Survey Planning (MESA®)

Mustdel-birsed Survey Design (MESA® GRIP}

Arguisition Projeet Management [Alpine™)

Field O and Refraction Statics Solutions (Millenniam®)

30 Survey Design Consulting(Training (GMG Frergy Scrvices)

NATURAL RESOURCES AND MINES (QLD)
Department of Natural Resolrces and Mines
GPO Buox 194, Brishane Old 4001 Australia

Tel: OF 3237 1434

Fane: OF 3229 7770

Ermanl: enguiriesgdme,gld. govau

Website: www.dmegld.govau

STAND

Matural Regources and Mines [NREIM), formed in 2001, plays a cnlical rele
in the stewardship of Queensland’s natural resources. The department
manages and allocates the State's land, water, mineral and petenleiom
resounees, and manages native vegetation dnd the contol of pest plants
and animals, It delivers 3 range of tervices including land dealings and
registratives, valualions and community titles matters. Broadly, these
management activities and services underpin the économic and social
well-heing of the State, and complement the department’s broader
respongibilities of providing quality Information, planning and advice for
sustainable nalural resource management.

NSW DEPARTMENT OF MINERAL RESOURCES
PO Box 536

St Leonards NSW 1590 Australia

Tel: 02 9301 BI42

Fax: 02 94901 8256

Ernmt; robsonddd mineraksnswgovan

Website: www.mincrals.nsw.gov.du

Contact Person: David Robson, Chief Geaphysicist

STAND 17

The NSW Department of Mineral Resources is now in the second year of
the ‘Explaration NSW T-year $30 million exploration initialive  being
funded by the NSW Government. It builds on the previous Discovery 2000
inibigtive in lurbo-changing the acquisition and distribation of geoscience
data to attract mineral and pelrcleum exploration m N3W,

Currently, 80% of New South Wales s covered with high resolution
aicborne geophysical data.  The Discovery 2000 and Exploration NSW
airborne data is available ot approximalely 1 cenlfkim with gravity data
available ot approximately 60 cents/station. New surveys cover Moree,
Tamworth, Braidwood, Lightaing Ridge and Tiloobures,

NORTHERN TERRITORY GEOLOGICAL SURVEY
Centrepoint Building, Smith Streer Mall

GPO Box 2907, Darwin, NT 08071 Australia

Tel: 08 B9E9-5313

Fax: OB BO949-6824

Email; reference geologist@ntgovau

Website: wwwdmenLygovau/nlys

Contact Persan: Richard Brescianini

STAND 50

The mie of NTGS is to collect, interpret, synthesise and disseminate
genscientific data to attract and render more effective mineral and on
shore petroledm exploration, and also to provide geoscientitie sdvice in the
furmulation of msource policies. It proactively undertakes regional
groscienee programs, mineral resource assessments, metalliferaus deposit
and petroleum system studies, exploration reviews and  airbome
geophysical surveys
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QUANTEC GLOSCIENCE PLTY LTD STAND 45
128 Walerworks Roud

P Box 276

Ashgrove 4060 OLD Australia

Tel; OF 3366 BO22

Fax: OF 3366 BOA0

Mobile: 0408 737 410

Email: quantecgeogiosemmnt.com.aa

Contact Person: Fiil Andrews

Ouarntee Geosclence provides the exploration and mining community with
the most athvanced technologies and expericner in the world,  Ouantec
specialises. in data acquisition, petro-physics and earth  modelling,
Advanced array technolngies improve targeéting by seeing deeper and more
clearky into the earth. Integrabing Uhis improved data with all other 30
spatial data mto constrained ‘common carth models’, maximises returm on
cxplomtion dollar spent and Reduce Faplomtion Risk, Ouantec operales
globally from offices In Australia, Canada, USA, Chile, Brazil, Argenting,
Peru, Mexico and Botswana,

THE VELSEIS GROUP

Velsels Processing

FO Box 1528

Coorparoo QLD 4151 Australia

Tel: OF 3391 3001

Faoes O 33910 30021

Website: wwwvelprocom.au

Contact Person: Karel Briml, Managing Director

STAND 54

The fowr members of he Velsens Group provide complementary services to
the carth respurees industry.  The group offers 5 complete service in
Australia and Internationally. This service encompasses survey design and
planing, data acquisition (20, swath, 30 and Shear Wae), data processing
and mierpretation,

Velseiz Pry Lud is an Australian company, incorporaled in 1974, wiich has
specialised i high-resolulon reflection data acquisition since 1978,
Welseds is now recogmised as the leading Australian contractar in this field,
Velseis Processing Pty Ltd was established to provide seismic dals
processing services to the Oil & Gas and Coal industrics,  The company is
tapable uf processing and inlerpreting both fand and marine data and is
Austruha's leader in processing and interpreting both- 20 and 30 high-
resnlutinn data,

PT Velseis Geoliska, an Indonesian company (neorporated in 1986, 1< a
seismic and geaphysical logging contractor based in Balikpapan.. PTVG
provides seismic exploration programme managemenl, high resolation
sessme data scquisition, dala processing, interpretation and geophysical
fogging services.

Vielseis Niuging was incorporated in Papua New Guinca in carly 2001, This
entily provides scismic servees to the Ol and Gas industry in PNG and
continues the three years of service provided by Velseis Pty Led

Exhibitors
ABEM INSTRUMENT

Hamngatan 37

172 66 Sundbybery Sweden
Tel; +46 B 764 GO GO

Fax: +46 A 28 11 09
Website: www.abem.se

STAND 44

ABEM  manufactures field worthy, portable instruments for shaliow
applications under difficult epvironmental condibions: The instruments are

ued for geotechnical investigations, education, prospecting of i,
groundwater, minerals and also o delect polluted ground, The instruments
are Terrameter SAS 1000 [ 4000 rosistivity system, the [LND Imaging
System, lerralos ME G selsmograph, RAS-24 distributed seismograph and
WADIVLF, AREM has distributors in more then 10 counties,

AGS0 - GEOSCIENCE AUSTRALIA

Car lerrabomberra Avenoe B Hindmarsh Drive,
Symorston ACT 2609

GPO Box 378, Canberrs ACT 2601 Australia
Tel: 02 G243 91N

Fax: 0 6249 9990

Email: salestdagse.yov.au

WebsHe: www.agstugovau

STAND 8

AGSD is Australia's mational geoscience research and information
proarsation. It is @ prescribed ageney within the Federal Industry, Selence
and Besourees portfolin

AGSO provides indeperdent geoscrenlilie intormation to support decision-
making for the ceonomically and ecologically sustainable management of
Australia’s natural resources and envimnment,

Our boaths will feature projects using 30 visualisation derived from gealogy
and geophysics. [hese technologies are currently being developed and used by
AESD. Our displays will include data from corrent mesearch aieas such g%
Kalgoorlie-Ora Banda and Granl's Pateh i the Bastern Goldficlds Region.

ALPHA GEOSCIENCE PTY LTD
Suite 7, 852 Princes Highway
Sutherkand NSW 2232 Australia
Tel; 02 9542 5366

Fax: 02 9542 K263

Email: salesizalpha-geocom
Welsite: www,aiphi-geo.com
Contact Person: Timathy Pippeit

STAND 58

Alpha Geoscience was established 10 1997 to offer high sensitivity
grophysical tools and cxpertise o the envirmnmental industry, the
prdnance clearance market, the near surface mineral explorationist and
the engineering rarket, as an altermabive Lo intrusive investigations.

Alpha Geoscience has been appointed an agent for the following

manufacturers qf geophysical tools:

s Geonics Limited [Toronlo, Canada) range of environmental and
engineering mstrumentation for sales and also there s avallabile for
rental the EMBD.

s Mila Geoscience (Mala, Sweden) range of Ground Penclrialing Radar
(GPR) systems with frequencics Trom 25 MHz. to 1000 MHz. A system is
available for rental and dempnsteation.

ALISTRALIAN MINERAL FOUNDATION
€3 Conyngham Street

Glenside 54 5065 Australia

Tel: D& 8130 6311

Email; mblakebami com.au

Website: www.amt.com.au

Contact Person: Maureen Blake

STAND 60

Uribock waluable mdustry information - AMF provides. a single point of
cuntbict for the resources sector by nffering:

= Spegialist Lbrary Facilities

& AESIS - the national geoscience database

¢ The AMF Bookshop - Australia’s largest industry bonkshiop

= Professinnal Development Courses and Conferences
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s [nrernational Study Towrs to the world's significant deposits
* The Data Metallogemcs vre deposit collection on-ling

AMF Membership offers prinsity andfor exclusive access to these services,
Visit us at the 15th ASEG or our Website al wwwmineratanfo,ong for
detils on the benefils of Membership,

BAIGENT GEQSCIENCES PTY LTD
1/4 Cape Three Points Road

Avoca Beach NSW 2257 Australia

Fel: N2 4382 6079

Fax: (2 4383 BO8Y9

Ermal; kR bgsnet.au

Contarct Pemon: Mark Baigent

STAND 2

Baigent Geosciences specialises in the processing of gitborne geopliysical
duta. The company s devoted to high guality results and services in the
praocessing of magnetic, radinmetric, dem and helicopter EM daga sets: The
company has an extensive knowledge base in processing of both fixed
wainy and heheopter acguired data. The company also has the ability Lo
incorporate horizontal magnetic gradients in the magnetic tatal feld to
enhance structural resalution

In house software development keeps: abreast of industry imnovation to
make sure that anly the best processing solutions are used o maximise the
usefulness and interpretability of the data, Baigent Geosciences ensurnes
the tighest possible guality and rapid wum ground of dats,

CEANET

Tel: 1800 628 320

Fax: wwweeaneLoomau
Email: infog@ceanet.oom.au

STAND 51

Estabilshed in 1969, ceanel has o solid reputation as Lhe premier supplice
and developer of technicsl computing software for rescarch, product
design and development in industry and education. ceanet 18 the exclushve
Austratlivn distributor for & number of market-leaders, including. MATLAB,
Simulink, Maple, dSPACE, MINITAR and GenStal,  In supporl of These
products, ceanet provides [ts custamers excellent training, technical and
oustomier service. Clients come from a wide range of indistries including
electromigs,  mining, communications, power, defence,  aeraspade,
dutomotive, fimance and medicme,

For more infarmation

UGG AUSTRALIA SERVICES
Pl Box 1014

Maorley WA G943 Adstralia

Tel: 0B 9377 2028

Fuix: DB 9377 2737

Email: dthorne @@ cg.com
Contact Person: David Thorse, Manager - Borehole Services Division

STAND 26

The Compagnie General of Geophysique is @ global participant in the
oilfield services Industry, providing a3 wide range of seismic data
acquisition, processing and geoscience services and software to clients in
the oil @nd gas exploration and production business, U i atso 8 global
manufacturer of geophysical equipment with SERCEL

COG Australia Services Ply Ld s providing scquisition anid processing
services in surtace and borehole seismie (B850 data.

CURTIN GEOPHYSICS
Curtin Unversity of Technology
GPOD Box LN9A7

Perth WA G845 Australia

Tel: OB 0286 4565 | 3408

Fax: 0B-9266 3407

Email: deirdreg geophy curtineduau or eng@genphycurtineduan
Website: www.geophysics.curtinediau

Contact Person: Deirdre Hollingsworth

SIAND 59

The department of explomtion geaphysics specialises In education and
research in Minerals, Groundwater and Pelroleum Geophysics. [0 2001 Lhe
Department has 14 Staft and 90 Students.  Sinee the incepfion of 3
feaphysics pragram at Curting over 500 persons have been awarded degrees
at all levels, The Department is o member of three CRCy; AFCRC, CRCLEME
CMTE and has recently been chosen s a Contoe of Excellence for Explomition
and Production Geophysics.. The annual aperating budget of the Department
Isapprog, £2 million, most of which is received via research grans,

DAISHSAT PTY LTD

14 Carter Road

P Box 766,

Murray Bridge, 54 5253 Austriflm
Tel; 08 85310348

Fax: 08 BRI TO6A4

Mobile: 0a18 80022

Webisite: www.tlaishsal.oom

STAND 15

Baisheat s the leading provider of GPS positioned gravity surveys in
Australa, having surveyed i excess of F00,000 gravily stabions over the
last 10 years sinee the introduction of precision GPS techniques to the
exploration industry. We alse offer precision GPS surdeys, magnetic
surveys, image processing and seodelling,

EAGE

Furapenn Assoctation of Geasclentists f Fogineers
PO Box 59

3990 DE Houten

The Nethérlands

Tel: +31 30 6354065

Faxz +31 30 6343524

Email: cage@eagenl

Website: wwweagenl

Contact Person: Daniédle Vaillam

STAND 24

With more than 5500 members worldwide, EAGE s the leading Eurnpean
biased International arganisation of geoscientists and engineers, Members
receive (he EAGE journals, and emuoy other benelils such as reduced
regstration fees for the Annual Conference, For more infarmation please
our wisit aur stand or contact the FAGE Business (ffice.

EARTH RESOURCE MAFPPING

65 Hume Strect

Crows Nest NSW 2066 Australia

Tel: 02 8437 6

Fax: 02 8437 6223

Website: www.Farthl te.com

Contact Person: Tang Lim, Australasian Business Manages

STAND 30

Earth Hesource Mapping is proud to be the |eading image processing and
Internit distribution software develaper. Farth Resource Mapping produce a
suite of imaging solutions for the processing, display and serving of digital
raster imagery. The fagstup product R Mapper bas ganed  considerable
usage amongst the remote sensing community of the world I features thi
Innavative dynamic algorithm compiler allowing the easy handling of very
large rrage dutesels Research inlo wavelel compression methody has fead
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tor the development of the ECW fenhairced compressed wavelel] formal and
gssncidted Image Web Server product. This enables the delivery of large
procesed datasets over the Infernet o secure intranets.

ELECTROMAGMENC IMAGING TECHNOLOGY PTY L1D
4% Resvrve Strect

Wembley WA 6104 Australia

Tel: 08 9387 G465

Fiax: 08 9383 7890

Email: Infod@emitiinet.netau

Website: www.emitiinetnetan

Contact Person: Andrew Dunca

ElectroMangnetic Imaging Technology [EMIT) develnps instrumentation and
software for electrical geophysics. The EMIT SMARTem receiver syslem
now in widespresd wse, especially in surveys- sulloring from clectrical
imterferenee. SMARIem is a PC-based B=-channel system with Windows O%
and the capability 1o do any type of electrical geophysics including EM and
[P, with full time-senes recording, many processing opbions and graph
fterface, - EMITS Maxwell s Windows software for the visualisation,
provessing, modielling and plotting of EM dats of any type - time ar
fienuency domain, airhorme, ground, borehale,

EMCOM TECHNOLOGY STAND 47
level 2, 118 Alfred Street

Milsons Point MSW 2061 Australia

Encom Technology Py Ltd has provided innovative saftware solutiong,
crmsulting services and training for the petrolesm and mineral exploration
industries for 17 years.

Pre-release demaonstrations of the latest expert magoetic interpretation
system, OuickMag, and of the new interpretation assistant, Profile Analyst,
will be presenled st Encom’s booth,

(MilckMag will reduce interpretation time and deliver the results of
sophisticated 30 magnetic modelling directly mio he wser's working
crviranment.

Peofile Anatyst provides users of OASIS and Intrepid data bases with
virtuwally unlimited capabibty to view and layoul ther geophysical or
gelogieal profile and mip  data for intorpretation and anomaly
prinrifisa i,

ESRI AUSTRALIA STAND 65
Level 4

441 5t Kilda Road

Melbowrme VIC 3004 Ausbralia

ESRI Australia is the largest supplier of Gengraphic Information Systems
[G15) software and services in Australia, with seven offices nationwide. The
company business cunsists of sales, supporl, consulling and tramng of the
leading (315 softwary, ranging fram desktop right fhrough ta enterprise GI1S
and Internel mapping solutions. FSRI Australia continues to set the
standard for high guality GI5 systenis implementalion projects and &
bavked by stafl with a wide range of both industry and technical
experience. Industry groups already using ESRI saftware salutions inclide;
Litititles Telecommunications,  Defence, Mining, Facilities Management,
Transport, Resource Management, Business, Local Gowvernment and
Emvironmiental Management.

EXPLORANIUM STAND 11
G108 Edwards Bivd,

Mississauga, Dntarin

Canada LaT 2y

fel; +1 205 670 707

Fax: 1 905 GI0 7072

Emai: mogovernggexplaraniun.com

Websibe: www.exploramum.com

Feploranium designs and manufictures mdistion detection instruments
for the Geophysical, Envivonmental, Nuclear and Industrial appheations.

The Geophysical radiation products include the widely used GR-820
Airborne Gamma-Ray Spectrometer, the GR-BBD series of integrated
aitborme and carborme systems, the GR-320 Portable Spectromeler, the
GR-130 serics of Handheld Speetrometers and the model GR-1100
Scintillometer. In addition, the company alsa produces the KT-8
Susceptibility Meter,

FUGRO GROUND GEOPHYSICS [FGG) STAND 37
7 <9 Gearge Phice

Artamon NSW 2084 Austrliz

Tei: 02 9418 8077

Fax: 02-9418 8581

Email; postmaster@ fugroground. com

With over 20 years of expericnoe within Australla and around the warld,
FGG |previnusly Geaterres) offers a full mnge of ground geophysical data
acguisition  and  processing  services  incloding GPS/Gravity.
Electromagnebies and Induced Polansation.  FGG also acts as agents for
ABIM, Geonies, Ieis Instruments and Mala equipment with full sales and
seRice support

GED INSTRUMENTS PTY LTD STAND 7
348 Rocky Point Road

Ramsgate Sydney NSW 2217 Australia

Tels 02 9529 2355

Fax: 02 9529 8726

Email; infag@geainstruments commau

Website: wewgeninstrumentscomiag

Contact Person: Hoger Henderson

Geo Instruments |s o leading supplier of high-quality earth science
products and services 1o the geophysical, gestechmesl, engineenng,
environmental seetors. We promaote Australian-made instruments and
services infernationally, and afsn repeesent major North American &
Ewropean supphiers in the Australasia-Pacifie regions. Geo Instruments
offers sales, renlal 8 senvicing of ground systems 8 software, s well as
high=resnlimion  helicopter f figed=-wing surveys. Recent  [nnovatione
include our revalutionary ARTEMIS TEM System and the MIDAS-750 fixed-
wing FEM System

GEQIMAGE PTY LTD

13/180 Maggill Rd Taringa
Brisbane QLD 4064

M) Box 789

[ndooroopilly QLD 4068 Australia
Tel: 07 381 gosg

Fax: OF 3871 0042

Wrehsite: www.geaimange.com.au

STAND 32

Geormage Ply Lid s an independenl image  protessing  consultancy
spectahsing i the production and sales of satellite and qeophysical imagery,
and the processing and analysls of remotely sensed data for natural resource
aplications. Since (he company was founded o 7988 we have been
providing gueehity spatial products and seevices to our clients A whaolly owned
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Australian, prvate and independent company, Geoimage's client  base
includes the Minceal and Petrolewm Exploration and Mimng Sectoms, and the
Natural Respurces and Geographical Information Systems Sectiors, \With
offices in Brishane, Darwin and Perth, we service a client bose that extends
throughout Austrati, SE Asta, Afrce, the USA and South Amenca,

GEOLOGICAL SURVEY OF NAMIBIA
F 0 Box 2768

Winidhouk Numitia

Tel: +264 G1-2005111

Fax: + 264 B1-249146

Emanl; secrelary@@mme.yovr,

STAND 27

The Government of the Bepublic of Namibia has, since [ndependence in
1940, created @ modern and enabling environment  within which
cxploration and minimg  companics may operate, Support Lo the
Exploration Industry is clearly demaonstrated by manmy government tunded
initiatives which included the financing of & purpase hullt Genlogical
Survey equipped with modem technologically advanced  laboratories,
rescarch  facilitics, Tbriry, museum and exploration data  archives
supparted by madern computer technology. & key element in the
initiatives is g programme of high resolution airboree geaphysical sturveys
which @ to obtam complete coverige of the country by the year 2008,
I date nearly 500 of the country s covered with over 2 million fine-kms
of high guality data available to the exploration Industryg

GEOLOGICAL SURVEY OF WESTERM AUSTRALIA  STAND 55
fa Division af the Department of Minerols and Petrolcum Resources)
100 Plain Street

Eaal Perth WA 8004 Australia

[el: 00 9222 3168

Fax: (08 9222 3633

Email: geological survey@dme wa.govan

Websile: wwwadme wigovaufgeology

Contact Person: Dr Tim Grthing Dircetor

The Gealogical Survey's sale in promoting and enhancing the prospectivily
of Western Australia o ol crucial importance to Lhe State's coonomy, The
maps, publications and datasets produced by the Survey pravide explorers
with the baslc tools for the desion of successful exploration programs,
These fead W mineral and pelraleun discoveries, which in lim generale
royaltics, ereate jobs, and make other mportant contributions to the
ecnnnmy of the State.

GEOPHYSICAL TECHNOLOGY
Geaphysica! fechnofogy Explomtion Scrvices
183 Hilder Road

The Gap QLD 4061 Australia

leli 07 3300 0779

Fax: O 3862 3418

SIAND 25

GIL w o technology company supplying world-leading, technologically
advanced, sub-surtace detection and mapping to the mineral caplostion,
mining, engineering and envirnamental markers. While proficient In most
methisds, GTL has specialised in-house technologies such as Sub-Audio
Magnetics (SAM) and many of these may be operated Trom cosl-ef fective
areay platforms including hand-held, wehicle-towed, helicopter mounted
and fiked wing. GIL has offices in Brisbane, Armidale and Sydney and its
current operations span Austrafia, Asia, Europe, NUh America and the
Parific Him.

GEOSCIENCE ASSOCIATES

PO Box €97

20 Oharn Road

Mt Barkes SA 5251 Australia

Tel: 08 8391 2865

Fax: 08 B398 2411

Maohile: 0407 394 938

Email: gaagrolisnelau

Welsite; wwwgeoscienoewrelinecom

Cantact Merson: Dennis Stevens, Managing Director

S5TAND 66

Umi AL22

3 Littietield Strect

Blackwater QLD 4717 Australia
Tel: OF 4982 70032

Muotnle: 0428 788 425
Contact Person: Steve Webb

Geoscience Associates (Austratial Pry Lid b 0 major Austealian designer,
manufacturer and seevice contractor of shim-hole digital logging systems
for thi nillgas, coal, and minerals industries. Genscience operates a fieet
of 4WD, air-conditioned, self-contained, computerised Borehole Logging
Lirints, wath @ Tull range of down-hole servces avilable on each unl.

Frovm hases Incated in South Australia and Dueensland, the Company has
the ability to mobilise plant to any location in Australia and overseas. The
Company prides ilsell on ils stility and wilhngness to andertake unusual,
difticult and challenging assignments. Operational diversity, and a hands-
o approach to projects are characterlstic of the Company's philosophy

GNS STAND &8
Institute Of Gealngical ©t Nuglear Seiences

PO Box 30-233

LOWER HUTT NEW ZEALAND

GNS, New Fealand's leading exploration consulting group, caombines a long
established reputation in geosciepce research with industry stomdard
software and expericneed professionits, GNS atiliscs  multi-disciplinany
teams with experiise in reservnir sedimentology, basin modelling, seismic
analysis and blostratigraphy to provide innovative solugions for explomtion
and development problems in the Asia Pacific region.

GPX AIRBORNE PTY LTD
Locked Bag 3

Applecross WA Australia

[el: DB 9316 811

Fax: 08 9316 8033

Erail, gpx i pocom,au
Websile: www.gpxcom.au

STAND 64

GPY Airhorne Pty Ltd offers fixed wing and helicopter borne geophysics
and remote sensing fo the mining, o and enviconmental industoes and
givvernment agencies, Technologies offered include Hoistem Time Domain
Helicopter horne Electramagnetics, Potassium Vapour, Caesium Vapour and
Overhauser Effect Magnetics, AGIS Data Acguisition System incorporating
the award winning Pieoemirolee Gamma Hay Spectrometer and the ARA
Trispeetral Colour Scanner. GPX and Airhorne Research Australia Pry Lid
hawe farmed an alliance to jointly service the geophysical market
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HAINES SURVEYS

PO Box, 196

Aldnate S8 G154, Australia

Tel: 08 83708778

Fax: U 83708758

Emuil; hmnsurv@@ozemail.com.an
Contact Person: Geaeme Haines

STAND 18

PO Box 483

Searborough WA G922 Australia

Tel: 0B 8245 2025

Fo: (1 9245 3687

Ernilz wa_aines@ compuserye.com
Contact Person: Richard haines

Hames Surveys @re speeiabists in the acquisition of high resolution gravity
dats wsing the latest sareliite positioning technology. The Comprany
commenced aperations in 1991 and introduced high precsion geodetic and
GPS based gravily surveys Lo the eaplomtion industry, Haings Surveys hive
srvessfully completed a wide varicty of gravity projects in all parts of
fusstralia, Morth America, Fumpe, West Africa and South East Adis, Clienls ame
provided with a highly automated, refiable and cosl eflTeclnve gravity service,

Hiines Surveys use the latest state-of-the-art GPS satellite positioning
equipment and digital gravity meters, Thelr gravily ciews can gocss @
variety of terraing because the equipment & rugged, Hght-weight, battery
powered and can be-carmed i backpacks. Their licensed gendetic surveyors
cnsure that aravity surveys are accurately positioned and meet modern
geadetic surveying standards.  In addition, Hanes surveys mambains a
database of the different geodetie datums and mapping systems used in
VariuE Counines o ensure that surveys are accurately integrated into local
mapping systems: Gravity results are derived from modern dita processing
and are presented using the latest mapping sollware.

HAMPSON-RUSSELL SOFTWARE SERVICES LTD  STAND 28
T Chandra Buml Sakti

N Taman Mateaman Timur 9

Jukarla 10320 Indoncsia,

fel: G2 2% 3190 5840

Fan: 63 21 310 6295

Ernail: martingdhampsaun-russelleom

Contact Person; Martin Brewer, General Manager, SF Asin Regian

Hampson-Russell Software Services Lid s a seismie soltwane and consultant
services company with head office in Calgary, reginnal offices in Houston,
Lundan, Jakartz, and representatives in Perth, Kuala Lumpur, and India, Our
major praducts include AV, for AVD modelling and arslysis, STRATA, for
post-stack inversion and amalysts, EMERGE. fur multi-attribute anabysis,
PROAD, for ime-lapse seismic analysis, 15Map, for geastatistical mapping,
and GLEID, tor seismic refraction analysis. Advanced exploration services
wirrk Is available through all of our regional office,

INTREPID GEOPHYSICS STAND 16
Inteepidd V3.6 Magnetic - Radiometric - Marine 8 Land Grovily

Intrepid Geophysics

Unit 2, 1 Male Stret,

Briaghton VIC 3TRG Australla

Tel: 03 9653 1077 | OF 9244 9313

Fax: 03 9592 4142

Emnilz inlod@@dfaicom.au

Website: wwwintrepid-geophysics.com | www.dfa.comzau

Contact Person: Desmond FitzGerald

Intrepid - Geaphysies specialises in - geophysical
imerpretation software and services.

processing  and

Acgussition through to reqgional interpretation and modelling.

Best Algorithms over e Greptest Spread of the Geophysics Discipline:
Puwertul, casy-to-use software, runs on Windows, Unix and Linus
Advanced integration with ERMapper, GIS & Modelling Saftware
provides ges-located veclor dnd image dats Inlerchange,
Interoperability & Plug-ina,

* Wb enabled geophysical sales, data archiving and distribution system
'GRANS!

-

INDIGOPOOL.COM STAND 46
[ Sehlumberger compiony]

Lewel 4, 160 Albert Road

South Melbourne VIC 2205 Australio

[el: 03 9696 6266

Direct: (03 9687 1212

Muobile: 0411 484 282

Fiixes 03 9EH0 0309

Email: mingh@indigoponl.com

Wehsite: www indigopool comfwwwslbcom

Contact Persan: Rob Singh

Business Development Manager - IndigoPonl Austealasia
£t Data Sales Manager - IndigoPonl Asia Pacific

Cf= Schlumberger Oilfield Australia Pry, Limibed

IndigoPoal.eom provides a provien enterprise-class e-commerce platform
and assnciated business solutions to the glabal resources industry and
related financial institulions.

Ihe Indigol'ooleom e-marketplace is a secure, nevtral, collabomtive
wirkspace for fesources property acquisibon and divestitune, company
portfolio admmnistration, and EBP data marketing, In addition, the
Indigofooleom site markets relevant induskey information and  online
services to reqistered site users Offices ane located i vesources anil
business centers around the world,

Indigolfonl cnahles buyers and sellers of resources properties and
assaciated data to reach global markets and make informed decisions wilh
grizater speed, exse and effectivencss, As & resull, IndigoPool.com users ane
able o meduee costs and manage portfolios mare prafitably while ensiring
the highest levels of privacy and security. The resull is increased corporite
antt market liguidity

IPS RADIO AND SPACE SERVICES STAND 53
Level &, North Wing

477 Pitt-5t

Syvdney NSW 2000 Austruli

P Box 130G

Haymarket NSW 1240 Australia

Tel: 02 9213 8000

Fax: 02 9213 8060

Email; office@ipsogmea

Wehsite: www ipsgovai

IFS Rodiv and Space Services provides the Australian national space
weather infarmation and radio propagation service,  Geophysical
operations supported by IPS and affecled by spice weather, include
derumagnele surveys, power systems profection.and cathadle protectinn
of long=distance pipelines.

Relevant seryvices provided By IPS include;

* alerls and forecasts of geomagnetic storm activity
» reqional estimated magretic indices

& ped micro-pulsation information

® gear real-lime variometer data.

These services are available via the Internet, fax, and mobile phone,

ASEG 15th International Geophysical Conference and Exhibition

Preview ALIGUST 2001 55




Erkiditor Cataloque

JASON GLOSYSTEMS AUSTRALIA
Lewel 23, 5t Martins Tower

A4 51 Genres Termce

Perth WA G000 Australia

Tel; OB 9268 2484

Mohile: D402 326 945

Fax: 08 9268 2550

Ematl: mvermaasi jasongen.com
Websie, www.asongeo.com

STAND 149

Jason is o fast growing company that provides innovative solutions far
reservolr modeling and charsctensation, Using our gore product, the
‘Warkbeneh', we provide tollored solubions bascd on an inlegrated
approack, Quantitative analysis fechnigues employed include  seismie
inversion, elastic inversion, simultaneows inversion, gealagical modeling,
velocity modeling, stochastic modeling and combined stochastic modeling
with inversion. Included in the product ling are ungue inlerpoetation,
reservoir characterisation and analysis tonls:

KEVRON GEOPHYSICS
Hanegar 106, 10 Compass Road
Jandakot Airport,

Jundakot WA B164 Australia

Tel: 0B 9417 3188

Fanz 08 9417 3568

Email: geophysicsEikevron.com au
Website: wwwkevron.com.su
Contact person: Hod Gardner

STAND &

Kevron Geophysics, based at Jandakot Airport in Perth, was established in
1986, although the Kevron Group has been fying seromagnetic and
radinmetric survieys since 1968,

The company operales six sarvey ancraft, four Agrocommander Shrikes, for
man/hor grad magfspee/UIM, a8 Cresco 750 single ergine tarbine, for the
development af the new Midas multi-frequency EM system and a Cressna
404 Tor offshore magnetics,

Recently, Kewran has fiown surveys for the Geological Surveys of South
Australia, Northern Territory, New South Wales and Tasmania and overseas
in Indhe and Mah, The Mali survey (200 000 line ki) is financed by the
European Union and covers all the Birnman in western and south western
Mali

LANDMARK GRAPHICS

PO Bow 77749

Cloister Square WA 6850 Australia
lel; 08 9487 027

Fax: OB 5481 1580

Ernail; jhollisgd lge.com

Weebsite: www lge.com

STAND 28

tandmark is the leading supplice of integrated ERP techmeal and evonomie
software and services to support decision making ahout finding, drilling
and producing ol and gas,  Enowledge-based FRP companies now are
turming 1o andmark for T28 technical-to-business provess inlégration for
improving returns on their investments, Visit the Landmark Web Site al
wwwlgecom,

Founded In 1918, Halliburton Company s @ divirsified enemgy seraces,
enginesring, enery equipment, copstruction and maintenance company,
The company's World Wide Web Site can  he accesséd  at
wnw halliburton.com.

LSI LOGIC STORAGE SYSTEMS
2001 Danficld Court

FTCOLLING €0 USA 80525

Tel: +1 BAG G0 2706

Frmail: eneryyilsilogicstaorage.com
Websile, wwwlsilogicstorage.comfenery

STAND 12

LSI Loggie Storage Systems, Ing-asubsitdhary of L8] Legie Corporabion, s @
leader in delivering high-performance, highly scalable, open storage
silutions for the enterprise, Companies thioughnut the énergy industry
relynn LS Logie technology to store and manage eriticsl data, Four of the

‘six leading server manufacturers delivir 151 Logic components and systems

g5 part of their own branded storage solutions: 151 Lagic affers 2 complete
e of robost server-, SAN- and network-attached storage products
Integrated with centralized storage management sofware, These products
arg available thraugh & worldwide network of channel partners under the
MetaStor band name and also through leading OEM suppliers. LSI Logic &
headguartered in Milpitas, Califormm,

MALA GEOSCIENCE STAMD 58
Skulgatan 1

930 70 MALA Sweden

Tel: +46 953 345 &0

Fax: +46 953 345 67

Emuil; sales@ malagsse

Wehsite: wwnsmalags.oom

Cantact Person: Ms Marlene Bergstrom

MALA GeoScience priveides products and specabhists: services witlnm the
geoscience sectnr based on a range of mdar and related products, its
RAMACIGPR products, These units cover application areas mnging from
shallvw archacolugy 1o deep glacial studies,

The mdar systems manufactured today cover the whale spectrum. from
GHz=systenms forshiallow layer analysis, utility detection systems and deep
aeological mappirkg systems @il based on the coneept of & hyght-weight,
portabile, high-specd data acquisition system, New developments nclude
a range of Windows TM biased saftware for acquisition and pest pracessing
of radar data. & new RAMACIGPR cart and improved GPS survey tools are

“also availabie.

AL the ASEG show in Brishane, MALA GenScience will be reléasing the new
RAMAL X3M fur the Australian markel.

MINERALS £ PETROLEUM VICTORIA

Tel: (D) 9a12 513

Fax: (03) 9412 5155

Contact Person: Alan Willncks, Manager Geaphysics

STAND 23

Minerals-and Petroleum Victora [MPV] is responsible for the promiotion
and requilation of the extractive, ol and gas and mincrals explorabon and
mining industries in Microrix  Industey  specific tacilitation  and
development are provided, -along with the maintenance of the State's
historicil geologivl database and the developrment of addilional stale-of -
the-art regional genlogical data. These high quality products am - to
generate wealth through the sustainable development of parth resourees
by aitlracling minerals explorers Lo Mictoria. The geoscientific information
provided by MPY inclede geological maps and seeompanying  reports,
airharne geophyslcal survieys and GIS data packages covering . mineral
cormodities and regions acnoss Victoria
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OPENSPIRIT CORPORATION
Suite 700

1155 Dairy Ashinrd

Howston Texas 77079 USA

Tel: #1281 940 0200

Faw: +1 287 540 0201

Email: info@openspiclt.oom
Website: wwwopenspliit.com

SIAND 5

{penSpirit i an application integration framewaork focused on improving
workflows by enaliling ‘plyg-and-play’ integration of applications fram a
vanely of sollware vendors, OpenSpint currently provides duta socess
support on Unix, PC and the Web for Landmark OpenWorks™ 98.5 and
Genluest GeoFrame™ 38 servers.

Open®pnt benefits [or EBP companies mclude:
* Selection of "best=in=class’ applications independent of data
management solution
# Crovs-platTorm inlegration (PCEUNX]
* True 'Plug-and-Piay'
Open&pirit benefits for soTtware developers include:
& Write once and deploy on multiple datastores and across platforms
* Increased market poten bl
* Lower  integration cost oand inereased  focus o value-added
development
For information, please go to our website,

PARADIGM GEOPHYSICAL
The Quadrant, 1 William Street
Perth WA BOOD Austratia

Tel: OB 9327 1800

Fax: DA 9327 18A3

Email: perinfoge ParadigmGeo.com
Website: www, FaradigmGeo.com
Eontact Persien: David Hett

STAND 43

Paratligm Geophysical delivers Geoscience Software, Geophysical Serviees
and Reservoir Studics Services Lo companics involved in the exploration
and production of ol and gas. Paradigm's comprehensive range of
technical software provides cutting edge solutions for Seismic. Data
Processing and - lmaging, Sewsmie Dals Anabyss and  Quality Contrul,
integrated  Interpretation for  Prospect Geneeation,  Quantitative
Interpretation for Reservair Fvaluation, Reservoir Characterisation,
Petrophysical Analysis, and Well Planning aod Drilling.  Peradigm have a
giobal network ol sales, user support and seevices through 20 offices in 16
countries, and operate theoughout the Asia Pacific Region from 3 sales and
service centres - Perth, Jakarta and Kuala Lumpur

PETROLEUM GEO-SERVICES STAND 36
4th Floor, IBM Centre
1060 Hay Strect

West Perth WA BOOS Australia

Petraleum  Geo-Services is o technologically focused oitficld service
company prnoipally involved in wo businesses: geophysical  sesmig
services and production seraces. PGS aoguires, processes, manages. and
markets A0, time=lapse dnd multi-=component seismic data This-data s
sed by ail and gas companies in the exploration for new reserves, the
developrment uf existing reservoirs and the pranagement of producing oil
and gus fields. 6% PetrolraclIM) suite of advanced geophysical
technnlonles allows ofl and gas companies o better characterize and
monitor their reservois i ordes to enhance production and witimate
fecovery of hydrocarbans, In (s production seraces busingss, PGS owns
feour flaating production, storage and affloading systems (FPS0<) and
gperates numeraus offshore  production facilities for oll and gas
commpanies. FPS0s permil oil and gas companics to prosduce from of fshore

felds more cost effechively. PGS operales on g worldwide basis with
hesdquarters in Oslo, Noreary, and Houston,

PETROSYS
Vst Floor, B3 Fullarton Road
Kent Iown 54 BOG7 Australia

STAND 31

Petrosys has privided software and serices W the Petroleum Exploration
kt Production industry, for clients including Fhillips, Santos, Mamithon and
Wandside, since 1984, Our product suite produces high quality maps and
rreanates, edits, and analyses the underlying data, including the specialized
sersmie, well and other information used in the quest for vil, Geoseenlisls
and engineers at mare than 100 companies worldwide use the Petrosys
spite a5 8 mdtusl tonl for basin and field interpretation, o assist
communication and (o make better decisions,

PHOENIX GEOPHYSICS LIMITED STAND 67
Phoenin Geophysics

Lt 3

A781 Victoria Park Avenue

Torontn ON CANADA MW 3K5

Tel: +1 416 497 7340

Fax: +1 416 441 7378

Ermail: maili phoenix-geophysiceeom

Phoenix (Tounded T975] specialises in electromagnelic geophysical
instrumentation and services, including MT (magnetotellurics) AMT [audio
frequency  MT)r CSAMT  [controlled source AMT); TEM  [Transient
Electromagnetics); Frequency Domain EM; IP (Induced Polarisation) and
Resistivily,

Phnenix - the world leader In MT instrumentation - has exported
equipment @nd services o mare than 20 counlries,

MT application include exploration far;

& il and gas in poor-seismic areas [fast carbonates, volcanics, overthrust,
poir coupling) or lw-cust reconnaissance monew anees

Metal deposiisas deep as 2000m

Genthernial reseninirs

Diamonds [Kimberlites)

Groundwater

{(Mher applications. inclede reservoir monitoring systems, deep crustal
studies; enrthquake prediction research, and MT obsentories

® ® W &

The latest equipment generstion = System 2000 - provides 3-0 M1 data
acquisitinn. and imaging; reduces cost, simplifies gistics, and provides
ligher guality data.

PITT RESEARCH PTY LTD STAND 52
Alrhorne geopfysics dotn specinlisrs

Dirto processing, mopping & GIS, soles ond interpretotion services
Suite 3, 39 Holland 51, Thckarton SA& 5031 Australia

PO Box 4856, Torrensville Plara, 54, 5031 Australia

Tel: 08 8152 04232

Fax: 08 8152 0433

Email; myd@pitt.ecom.au

Wehsite: www.plttcom.au

Contact Person: Mark Deuter

Pitt Rescarch Pty Ltd is an independent geophysical data processing

company specialising in high-guality airtharne geophysical data services to

the global exploation commumly, including;

* Db processing for new helicopter, wlitra-detailed and - camventional
fixed-wing surveys, as well as re-processing for older sunveys

& Mapping, image processing and GIS presentations for airborne sunvéys
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s Data sales and management thraugh the WANT and MAGNet Airbornme
Geophysics: Databases, and a5 authorsed dstributors of some
Government dabasets

® Interpretatinon projects for both minerals and petroledm exploration
using our strong network of specialist consultants.

* Quality control and  project managemenl of airborne geophysical
surveys from start to completion.

PROFESSIONAL INVESTMENT SERVICLES

Tel: 07 3263 1568

Fax: OF 1263 9652

Maohile: 0409 326 335

Website: wiwwprofinvest.oomaw

Contact Person: Noll Maoriarty, Life Broker Representative
Financial Planning Authorised Representative

STAND 49

Professional Investment Services 15 one of Australa’s largest financial
planning groups, operating from over 362 hranches. The management,
directors and sharcholders provide a wealth of experience, accumulated
o rany years i e secounting @od Timencml planmng areas.

Specialist Expertise areas include:

& Wealth creation plans

* Do-it-yoursell superannuabion Estate planming

* Mortgage Broking Bt Fimance

* Pemonal Insurance Planning

& Tax minimisalion stralegics

Mol Monarty 5 an Authorised Hepresentative of the company, He
combines the better analytical elements of both the resource and financial
industries when constructing an individualised investment and personal
nsurEnce stralegy.

RESOLUTIONS RESOURCE AND ENERGY SERVICES
PO Box 24

Innalon City WA G919 Australia

lel: 08 9446 3038

Fao: 08 9244 3714

Ermnl; briangonilield comau

Withsite: www.oilfield.com.au

Contact Person: Brian Wickins

STAND 4

RESulutions Resource and Encrgy Services provides specialist publishing
and marketing services to the AustralasianfSouth East Asian resounce
industries. Publishers of Preview, Exploration Geophysics and the ASEG
Membership Directory, an behalf of e Australian Society of Exploration
Geophysicists, and publishers of PESA Noews, PESA Journal and the PESA
Website, www.pesa.com.au on the behalf of Permleum Explaratinn Society
of Australia,

Hepresentutive in Australasia for PetroMin and Hydrocarbon  Asia,
puibilished hy AP Enerqy, Sinfapore.

RESolubions also provides the resource industnies with guality Corporate
Suppnrt services, ranging from the design and production of brochures to
newsletters, flyers, web design, adverts and writing and editing.

ROBERTSON RESEARCH AUSTRALIA
69 Culram Streel
West Perth WA 6005
Airstrlia
Tel: 08 9322 24890
Fax: 08 9481 6721
Email: Infogdrobresint co.uk
Wieh site: www robresinbeouk (parent company]
Contact Persons; Phil Cook, Centre Mamager
Kelly Beauglehole, Processing Manager
Robert Fleteher, 30 Manager
hark Brailey, Interpretive Processing Maniguer

STAND 48

Robertson Aastralia has been in Perth since 1980 and specialises in land;
marine 200 and 30 data processing services on erther an exclusive or non-
exelusive bass, Inlerprelive processing services [AVD, mversion, PSOM and
petrophysical log analysis) are also provided. Qur Perth office bas 3 long
standing and widely held reputation a5 a quality processing centre.
Robertson Australis s park of the Robertson Research Intermational group,
the headgwarters of which are 8t Liandudno in North Wales: There are GOD
employers in the group warldwide and other offices are in Swanley and
Aberdeen (LK), Milan and Jakarta,

SCINTREX PTY LTD

20 Century Roard

Malaga WA BOS) Australia

Tel: OB 9248 351

Fax: OF 9240 459

Email: glinfardg@scintrex aust com

Contact Person: Dr Graham Linford, Managing Diector

STAND 3

Scinmtrex Py Ltd provides contract geophysical surveys and services to the

mining and mineral exploration industry and  operatles throughoul

Australia and the Asia-Pacilic regon, Our technologies include;

= High =-resolution graviey with differential GPS  acquisition using
canventinnal ground and helicopter support.

* Induced Polariation/mesistivity with o complete range of amays and software,

= Seintrex develnped MIPIMMR for highly canductive areas andfor with
resistive surface loyers,

* SIROTEM with RVR sensons

= Ground magnetics with proton and cesium sensars and GPS,

* Barehole lngging with ScintrexfAuslog equipment

SCINTREX/AUSLOG STAND 42

Tel: 07 3376 5188

Fox: (17 3376 6626

Emanl: ausloggpavsiog.comeaau

Wels: wiww.aushg.comaau

Selntrex [ Auslog products’ include an extensive range of Geophysical
Borehole Logging Equipment, Surface Systems, AusWIN Software, Winches
from 300 to 3000 meire’s, and more than 50 down hole tools: sl
maniifactured in Brishane, we have built an envied reputation within the
Geophysical communily both in Australia and (e rest of the world,

Srintrex Earth Sclence Instrumentation enjoyes a worldwide reputation as
the leading designer and manufacturer of geophysical technology,
Geophysial Instrumentation you can rust.
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SEG STAND 24
BRO1 5. Yale

Tuslza, 0K 74137 LISA

Tel: +818-497-5500

Fix: +81 1 B-487-5567
Erail: jwangundy@seg.ong
Wehsite: wwwseq.ong

Thee Suciety of Exploration Geophysicists [SEG] [founded 1930) has 17 000
miesnbers m 100 counlries. SEG publishes two jourmals, Geophysics and The
Leading Edge, seven techmcal books per year, and has over 10 000 pages
ol grophysical material un s Web sy wwwacgony. SEG has hosted
mternational meetings and cxpositions for explomtionists for more than
40 years, Major conferences/expositions (n 2000 will be held in New Delhi,
Caracas, Bucharest, Bahrain, Bali, and Villa Hermosa, Mexco. For debmls
abaut SEG's products or services, contact the SEG Business Office, 88071 4
Yale, Tulsa, OK- 74137, ar phone 918-497-5600, ar facsimile 218-4597-5557,

SEGI STAND 24
De Yasukuni Dkubio

Intermational Affairs Chigmman

Society (0F Exploration Geophysicists = Japan

[mstitute for Geo-Resaurces £t Environment

APST Tsukuba Central #

[SUKUBA-CITY JAPAN 305-8567

Tel-+R1 298 61 1B46

Fan: 481 298 61 3702

Emml; yasu-vkuboEhast.gogp

The Snciety of Explomtion Geophysiciste of Tapan (SEGI) was established in
1948 with lhe objectives to promptl the science and technology of
geophysical and geoachemical explorabion as-well as o encourage mutua!
eommunication among the members. The society currently consists of
1600 members and 161 eorporate members, The society publishes the bi-
micn Uty af el journal, Bulsun-Tansa (Geophysical Exploration) and holds
two (Spring and Fall) techmical mectings o oyear. The somety is now
pramating  its international activities through  holding  infernational
symposia and association with geophysical societies in the world,

SEISMIC MICRO-TECHNOLOGY

9432 Olel Katy Raad, Suite 406

Houston TEXAS 77055 LISA

lel:+1 713 462 G188

Fax: 41 713 464 6440

Email: mfaster@@seismicmicng com

Websile: sales@psemsmicmicrneom

LContact Person: Michelle Foster | Convention Coardinatar

STAND 32

The KINGDOM Suites [TKSe] works where vou work - as a standalone in
your office, with your lsptop on @ plane, conducting mberpretation i an
aset team envirnnment, andfor while developing the big geoscience
presentation. TES+ is structured to shiare its resources simultaneously, and
with ‘team interpretation’, throughout @l it application, Each product
draws Information from a single set of project data e perform the speeilic
and indepeadent functions for which it was designed. The original project
dato and newly created information ane instantly available for use by any
other product m TES+,

The sin madules; which make up The KINGDOM Suites+, Include 2d/3dPAK;
SynPAK, VuPAK. TricePAK, ModPAK, and its newest module, EarthPAK,

SUBSURFACE IMAGING

Subsufarce Imaging Pty Lid

PO Box 211

Berawra

NSW 2081

Australi:  Tel: 02 94576339 Fax: O0F 94576338

New Zealand: Tel: [G4) 9 B26 0700 Fax: [G4) 9 826 020D
Wehaite! subsurfacelmining net

STAND 21

Speesalists n high resolution subsurface invesbigations  using  yround
peneteating  radar, and radio imaging for mining, geotechnical,
environmental and archaeological applications. GPR applications include
mapping depth o bedrock, mad pavement analysis, UST and UXO
detection.  Hadio Imaging supplics. high resolution images for mapping
orebodies, faults, intrusions and other geslogic hazards both underground
and from the surface,  Geophysical wireline loaging services are also
available, along with specialisl near surface EM methods.  We service
Australla, Mew Zealand, SE Asia and the Woreld,

SYSTEM DEVELOPMENT INC
10500 Westottice Dr. #100
Houstan TEXAS 1154

Tel: 1 713 266 5667

Fax; 1 713 974 4911

Email: sales@sdicgm.com
Wehsite: www.sdicgm oot

STAND 13

CGM  Graphivs Software for: Conversion, Montage,  Printing, Plug-in
Viewers, Input Bt Output Libraries, and CGM Testing.

SOI products are available on Windows 2000/NT, SUN, SGI, [BM. & HP. SDI
‘Computer Graphics Metaware”

T SURF

22 Allee De La Forel

La Relne

VANDOEUVRE-LES-NANCY FRANCE 54500
Tel; +33 383 676634

Fax: +33 3036 76634

Email: tanufik@@ t-surf.oom

STAND 40

TECHNOGUIDE PTY LTD

Australio

2 Brook Street,

East Perth, WA 6004, Australia

lel: 08 9325 BEOOD

Fax: 08 8325 4299

Email: deborah g@@technoguide. com

Website: www.lechnoguidecom

Contact Person: Deborah Pack, Geologist, Software sales

Narway

Technoguide @s, Astakveen

14C, 0753 Oslo, Norway

Tel: 447 22610456

Fax: +47 22734744

Email: christinmlenander g technoguide.com

Wehsite: www.technnguide.com

Contact Person: Christian Lenander, Marketing Manager

STAND 61

Technoquide |s an innovative provider of advanced  software tor 3D
imodeling of ol and gas reservolrs. Our Petrel eoftware is revolutinnary, and
5 cunbributing Lo ingreased profits for oil and gas companies worldwide,
Petrel provides geologists, geophysicists and reservoir engimeers with the
power 1o model, visualize and understand their reservoirs. The
completeness and degree of integration is unigque, and the package has
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received tremendows recognition o the petroledm industry wiordwide. We
aten previce & Tull sanie af resenvoir modeling, reining, corsulting senvices and
experlise from our offices worddwide.

TESLA GEOPHYSICS

471 Kishorn Road

Applecross WA B153 Australia

lel: 00 9364 Badd

Fas: 08 9364 BHT5

Email: crlessa@tesia 10.com.au

Websies: www, tesla 10.com.au

Contact Persom: Mickae! Lees, Marketing Coordimatar

STAND 18

Tesla Grophysics is o dynamic group of companies peoviding geophysieal
services to cxplormtion and environmental markets worldwide.

With its origins in Perth, Western Australia; in 1983, lestat0 Ply Lid uifers
data processing experlise, using the latest technology and innovative
pregramming algorithms.

The vompuny & complemented by its ground geaphysical division and
enuipment rental servied,

Teshy Salinity Surveys prowddes surface and subesml (miemation o0 the
erviranmental sector wsing the propietary GEOLINER and FMLE systems.

Tesla Arborae Geosclence Pry Lid (TAG) was tormaed in 1993, with safety, quality
and service being the central gims, High quality mangnetic, radiometre and digital
termmin duta s well @s accurate GPS positioning are achieved by combining the
Latest swvailable fechnnlogy with i house aequisition and processing systems

I 1996, TAG became the warkd's fist Quality Assured airhorne geophysical
company, contorming to 150 Standird 9002 and fakso an agtive member af the
[rtermatianal Airhorne Geophysical Satety Assocition (18ESA),

Reapritl expmarsson in Both Tesla 10 and TAG has seen regionsl affices apen in New
Sauth Wales, the United Kingdom (Tesl Exploration Geophysics: Ltd) and
Mamilsia

Tty the group of companies el Geoplysics] bogsts an enviable track record,
having oollected ver four million line kilomelns of aitborme data, seocessfully
urslertaken the entiie spectrum of grodnd geophysical surveys and continues its
crmmitment o service, guality and innowation.

LTS GEOPHYSICS

Wabentine R )

Perth Alrport WA B104 Aveslrali

PO Box 126

Belmont WA 6984 Aistralia

Tl 08 9474 4432

Fax: 0B 2473 7161

Contact Persan: Kirsty Beckett, Geophysierst

SIAND 9

UIS Geophysics ane speciaists in ultra-high resolution. genphysical surveys
Incorpoating the latest in sensor, dets scquisition and navigation technologies
with purpose-buile show flying, Inw-lovel aircrft, U5 Geophysics are able 1o
s fiely soguire magnetic, radiometric and digital tercain data from sensar heights
of 10 m s line spacings from 15 m separation, And with 3 survey geed of 50
mfsec that's a sample cvery 5 m for magnebics and dgital terrain and from 25
m for radiometrics

WESTERNGECO STAND 10
WiesternGeoo [4) Pry Lid

Lewed 2, Sheraton Court,

207 Adelaide Termsce

Faszt Perth, Wi GOD4

Australia

Confacts:

Paul Young Mike Giles

Marine Sales Manager Manager, Data Processing, Auwstrla

Australi, New Zealand and PNG
Direct Tel: DR 9268 2613

Fa: OB 9268 2600

Email; paol young Edwestermgeco.com

Direct Tel: 08 9268 2644
Fax: D8 B2BE 26EDO
Email; mikegiles @ wesiormgeeo.com

Mick Gillespie

Business Development Manager, Multiclient, Australia
Dircet Tel; 0B 9768 2629

Fax: 08 9260 2600

Email; mbck glllespie @westerngecn.com

Dieter Ramecke i Fadmer

Marketing Manager District Marmger

Serira Muli, 178 Floos P{) Ba 5205

Suile 1705, Kan HE Rasunn Spid Brendale OLD Australia 4500
KA ¥=6 No. B Tek 07 3881 3170

JAKARTA Indt.:rlﬁ_'m 12840
Tel: +82 21 52249'340
Fax: 462 21 5222 140

Fae: OF 2881 3173
Emall: d.apalmergibrishare.olifichd sieom

WesternGeco  pravides comprehensive worldwide  reservor imaging,
muoniloring, and developnient services, with the most extensive erews and
data provessing centers o the industry, @s well as the world's Irgest
multiclient seismic Thrary,  Services mnge rom 20 and 30 surveys, o
tisne- lapse 40 and multi-component surveys for delineating prospects and
for meservorr management, A key WesternGeco objective s to mave
advanced seismic technologies inbe Lhe reservar - oserving not anly
explorationists, hut also reservoir-and petroleum engimcers, appriasal and
produchion teams,  The company will he deploying the revolutionary
(1= technology around the world, providing superior reseraie imaging
capabilitiee. Westernticen is a jomt venture between Schlumberger [70%)
and Baker Hughes [30%:)

Z0ONGE ENGINEERING £ RESEARCH ORG. STAND 28
98 Frederick Street

Welland SA 5007 Australia

Tel: 08 B340 4308

Faxe: (8 A340 4304

Email: zonge @ioremail com. s

Websle; www.zonge.com

Contact Persom: Michael Halch

Zonge Engineering specialises in prowdiling field services and couipment for all
aspeets of chelne geoplysics, We also offer a compéete line of geaphysical
equipment tor sale or rentul; date processing software, training, consulting,
custom data processing a8 well as equipment dessgn and rrae i, Lk
CHAMT, 1P, TEM, ManoTEM, downhole 1P, or DEMME to heip with yuour
explomtion or craronmental surveys, Pleise call our office in Adelide and talk
to us ahout how we may be of servace on your nexl project. Case histories and
sample data are avaitabie,
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Consultants

CONDOR CONSULTING INC. DISPLAY 1
51206, 4860 Robb Strect

Wheat Ridige 00 80033

Tel; 3034238475

Fax: 303.421.9729

Mohile: 3035205732

Website: wwwcondorcormsulLoomwww.go-Loe

Condor Uonsulting 18 o world leader in the ionovalive spphoition of
alrborne geophysics to natural resource and  envirenmen tal AP,
Condor vombines & wealth of practical experience with the world's best
prucessing and visualization tools, therely enabling us to deliver cost
effective slutinns ta o global market, Since Condor s independent of any
pirbrorne survey conlracior, we can ensare that our client's technical and
budyetary needs come first, Condor is g well pleased to be a re-seller of
Enenm lechnnlngy's geaphysieal modeling software,

GEOPHYSICAL SOFTWARE SOLUTIONS DISPLAY 2
PO Box 11

Gumgahlin ACT 3913 Australia

Tel: 02 B2a1 2407

Fix: 02 6241 2420

Email: rlmond @@ genss.com au

Contact persan: Richard Amond, Director

Geophysical Sottware Solutions . ((355%) pravides consultancy services in
geaseivntific software development and detailed interpretation of
patential field data. In 1997 G55 developed Polent, an application that is
wsed by g amd explortion companics worldwide for interpreting
polential feld data In 20800 GSS launched Potent, o 5im|:|1|'fi|gr_l and
streamlined version of Potent that is oceessed through Geosolls Ouasis
monta) interface, G55 his developed eifective methods for simultaneously
modelling multi-compenent down-hele magnetic data and ground or
airborne [MI data.

I NEW WAVE GEOPHYSICAL PTY LTD DISPLAY 3
2 Romtord Road
' Frenchs Tarest NSW 2086 Australia
Tel: 02 9453 2534
Fax, 02 945% 2015
Email: sales@newwaveqeo.cam.au
Webhsite: newwavereo com
Contact Person; Dave Kirklam

Hew Wave Geophysical was formed in 1998, with the main fucus of
buisiness being the conversion of lard copy sersmie seetions to digital SEGY
Tormeal by scanminyg and trace reconstruction. A wide range of post-stack
processing, including migration, may also be applied,

New Wave maintains an extensive database related to Australian
exploration, including seismic navigation, and incorpoeates line locations
together with wells and permit boundaries in a user-friendly GIS product.
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Editors Desk

Flagstaff GeoConsultants

ASEG's 15th International Conference
and Exhibition

Welcome to ASEG's 15th International
Conference and Exhibition, and particularly
to our overseas visitors. This meeting is
very important to the wealth of Australia,
by contributing to the research
capabilities of its resource industries.

The impact of geophysics on mineral and
petroleum exploration, as well as its
impact on land management and land
degradation issues is continuing to
increase. The mineral and petroleum
industries are the main export earners
for Australia; minerals and energy
underpin our wealth. For example, the
value of these exports is expected to rise
from $44 billion in 1999/00 to about $54 billion in
2000/01, comparable to the combined exports from the
farming and the manufacturing sectors.

Exploration is the lifeblood of the minerals and petroleum
resource industries; without exploration these industries
cannot be sustained. Furthermore, as the easier-to-find
orebodies and petroleum reservoirs are developed, we need
more sophisticated methods to find the prizes hidden beneath
the regolith or under the deep offshore areas of our continent.

The technical presentations at this conference, and the
services and products on display at the exhibition
exemplify the range and skills available in Australia.

A quick look through the abstracts of the papers to be
given, and the biographies of the presenters, shows the
scope and depth of talent. We are indeed very fortunate to
have these, and we must be vigilant to ensure these skills
continue to remain in this country, and are not transferred
overseas to Head or Branch offices of major
multinationals.

Preview

This issue of Preview focuses on the conference and
exhibition. My contributions were made from my mother-
in law's house in Leamington Spa through the Internet.
This did cause some problems because of the time
differences between UK and Australia, but it eventually
worked out. | would like to acknowledge the efforts of
Andrew Mutton and the staff at RESolutions in coping
with these challenges, particularly when | did not have
email access.

During the conference, | will be searching the exhibition
and the lecture rooms for future contributors who can
provide articles of general interest to our members,
particularly case histories or review papers. If anyone has
any ideas, or can identify someone else who has, please let
me know.

Enjoy Brisbane, and have a rewarding Conference.

David Denham

GEOPHYSICAL SERVICES

-
-

_'_'_..-_-.__\_

Integrated geophysical, geological and
exploration consultancy services

World-wide experience

Australia: Suite 2, 337a Lennox Street,
PO Box 2236
Richmond South, Victoria 3121
Phone: (03) 9421 1000
Fax: (03) 9421 1099

Email: postman@flagstaff-geoconsultants.com.au
Website: www.flagstaff-geoconsultants.com.au

Flagstaff GeoConsultants Pty Ltd (ACN 074 693 637)
A TOTAL EXPLORATION SERVICE

Field Surveys, Data Interpretation, Equipment Sales, Rental & Repairs
18 Years in Australia, 28 Years Worldwide

eGeophysical Consulting
eMinerals Exploration

eSubsurface Structural Mapping

eEnvironmental Studies

Survey Methods:
Induced Polarization Techniques (IP),
MT/AMT, CSAMT, TEM, NanoTEM,
Downhole MMR and TEM

ENGINEERING & RESEARCH ORGANIZATION (Aust) Pty Ltd

98 Frederick Street, Welland, South Australia 5007
Fax (61-8) 8340-4309 Email zonge @ozemail.com.au (61 8) 8340 4308

Offices World Wide

USA: Tucson Arizona; Anchorage & Fairbanks, Alaska; Sparks, Nevada.
Santiago, Chile; Rio De Janeiro, Brazil; Jakarta, Indonesia.
Website: www.zonge.com
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Contents

The material published in Preview is neither the opinions
nor the views of the ASEG unless expressly stated. The
articles are the opinion of the writers only. The ASEG does
not necessarily endorse the information printed. No
responsibility is accepted for the accuracy of any of the
opinions or information or claims contained in Preview
and readers should rely on their own enguiries in making
decisions affecting their own interests.

Material published in Preview aims to contain new topical
advances in geophysical technigues, easy-to-read reviews
of interest to our members, opinions of members, and
matters of general interest to our membership.

All contributions should be submitted to the Editor via
email at denham@atrax.net.au. We reserve the right to
edit all submissions; letters must contain your name and a
contact address. Editorial style for technical articles should
follow the guidelines outlined in Exploration Geophysics
and on ASEG's website www.aseg.org.au. We encourage
the use of colour in Preview but authors will be asked in
most cases to pay a page charge of $400 per page for the
printing of colour figures. Reprints will not be provided
but authors can obtain, on request, a digital file of their
article, and are invited to discuss with the publisher,
RESolutions Resource and Energy Services, purchase of
multiple hard-copy reprints if required.

Deadlines

Preview is published bi-monthly, February, April, June,
August, October and December. The deadline for
submission of all material to the Editor is the 15th of the
month prior to issue date. Therfore, the deadline for
October 2001 is September 15th 2001.

Advertisers

Please contact the publisher, RESolutions Resource and
Energy Services, (see details elsewhere in this issue) for
advertising rates and information. The ASEG reserves the
right to reject advertising, which is not in keeping with its
publication standards.

Advertising copy deadline is the 22nd of the month prior
to issue date. Therefore, the advertising copy deadline for
the October 2001 edition is the September 22nd 2001.

Print Post Approved —
PP3272687 / 0052.

Preview is published six
times per year by the
Australian Society of
Exploration Geophysicists
and is provided free to
all members and
subscribers of the ASEG,
which is u non-profit
company formed to
promote the science of
exploration geophysics
in Australia. This
publication remains the
legal property of the
copyright owner (ASEG),

\ Origin is proud to sponsor the 15th Geophysical Conference and Exhibition.

Origin Energy is a successful and innovative operator of gas and oil exploration,
development and production projects throughout Australia, and is a skilled

marketer of gas. Our people have recently achieved
outstanding success in the Otway Basin, both onshore
and offshore. We have opportunities for others to be
a part of our success, and to help us build on these
discoveries. For further information, visit our website
Wiww.originenergy.com.au

Origin

delivering the goods

ASEG 15th International Geophysical Conference and Exhibition
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New Members ASEG Silver
We welcome the following new members to the ASEG. Cel‘tlﬁcates

Membership was approved by the Federal Executive at its
May and June meetings. ASEG Silver Certificates for 25 years of membership are
awarded to the following four members this year:

Name Affliation State
Brian Edward Barrett Adelaide University ~ SA Name Affliation State
Alan Barry Reid Geophysics UK Patrick Hillsdon ECS International Pty Ltd NSW
Edwin David Wilson Belcher ~ WesternGeco NZ Salvatore Coniglio WA
Sarah Clay Adelaide University ~ SA William McLellan Fugro Ground Botswana
Brendan J. J. Coleman Normandy SA Geophysics (Pty) Ltd
Anthony Murray Collings University Tasmania  Tas Barry Smith Mosaic Oil NL NSW
Luisa D'Andrea University Tasmania  Tas
Tania Dhu Adelaide University ~ SA With the addition of the above awardees, 195 members
Cameron Geoffrey Dinning Kuwait Oil Co WA have now been awarded ASEG Silver Certificates.
Selina Maria Donnelley Adelaide University ~ SA
Robert Michael Gill Adelaide University ~ SA Will members who believe they are eligible for a Silver
Kate Elizabeth Godber University Tasmania  Tas Certificate please contact the Secretariat. It is possible to
Phil Heath Adelaide University ~ SA miss some eligible members, as the old membership records
D. Greg Hodges Fugro Canada were started on a pre-computer database and there may
Samuel George Howman University WA WA be errors in the current database. If your name has been
Gregory Francis Patrick Irwin ~ Magellan Petroleum Qld changed by marriage or for other reasons, it is also likely
Tomasz Kivior NCPGG SA to have been missed.
Amy Elizabeth Lockheed Adelaide University ~ SA
Moo Young Song Chununam Korea

National University
Andrew David Tyson University Tasmania  Tas
Cherlotte Kinross White Western Geco Qld

Intr epid V3.6 Geophysical Processing & Interpretation Software
Magnetic — Radiometric — Marine & Land Gravity

e Acquisition through to regional interpretation and modelling.
e Best Algorithms over the Greatest Spread of the Geophysics Discipline.
eg. NASVD clustering for Radiometrics.
Variable data density gridding for Gravity.
Multi data set micro levelling for Magnetics.
Multi data set levelling for Bathymetry.
e Powerful, easy to use software, for both Windows and Unix, and a mix of both.
10 years of serving industry needs.
® Productivity is the key.
o Grids many line data sets in one operation.
o Level many line data sets in one operation.
o0 Merge many grid data sets in one operation.
0 Comprehensive reporting and automatic GIS meta data generation.
e Interoperability & Plug-ins
o JAVA plug-ins so Intrepid works right inside ERMapper, ArcView, MapInfo.
o Generalized data model — works with Intrepid, Oracle, Oasis data formats
o0 Advanced integration with 3-D Modelling packages, ModelVision and Potent.
o Provides geo - located vector and grid data interchange.
® Web enabled geophysical sales, data archiving and distribution system — “GDADS”’.

INTREPID GEOPHYSICS also provide a full range of data processing services - call for details.
See us at ASEG 2001

For more information, the name of your nearest agent, or a free
Intrepid demonstration kit, please contact: info@dfa.com.au .

Desmond FitzGerald & Associates Pty Ltd, now trading as INTREPID GEOPHYSICS

Unit 2, 1 Male Street, Brighton, Victoria 3186, Australia Perth Office: 138 Grand Prom, Doubleview, Western Australia 6018
Tel: +61 39593 1077 Fax: +61 3 9592 4142 Tel: +61 8 9244 9313 Fax: +61 8 9244 9313
Email: info@dfa.com.au Web site: www.intrepid-geophysics.com or www.dfa.com.au
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Officers

Published for ASEG by:

Publisher: Brian Wickins
Oilfield Publications Pty Ltd
T/A RESolutions Resource &
Energy Services

Tel: (08) 9446 3039

Fax: (08) 9244 3714

Email: brian@oilfield.com.au

Editor: David Denham

7 Landsborough Street, Griffith ACT 2603
Tel: (02) 6295 3014

Email: denham@atrax.net.au

Associate Editors:
Petroleum: Mick Micenko
Email: micenko@bigpond.com

Petrophysics: Don Emerson
Email: systems@lisp.com.au

Minerals: Steve Mudge
Email: vecresearch@bigpond.com

Engineering, Environmental &
Groundwater: Geoff Pettifer
Email: g.pettifer@geo-eng.com.au

ASEG Head Office & Secretariat:
Glenn Loughrey

P.O. Box 112, Alderley Qld 4051
Tel: (07) 3855 8144

Fax: (07) 3855 8177

Email: secretary@aseg.org.au
Web site: http://www.aseg.org.au

Federal Executive 2001

President: Timothy Pippett
Tel: (02) 9542 5266
Email: tpippett@ozemail.com.au

1st Vice President: Katherine McKenna
Tel: (08) 9273 6400
Email: kmckenna@fugroairborne.com.au

2nd Vice President: Suzanne Haydon
Tel: (03) 9412 5054
Email: suzanne.haydon@nre.vic.gov.au

Honorary Treasurer: Bob White
Tel: (02) 9450 2237
Email: rwhite@iol.net.au

Honorary Secretary: Dave Robson
Tel: (02) 9901 8342
Email: robsond @minerals.nsw.gov.au

Past President and International Affairs:
Brian Spies

Tel: (02) 9717 3493

Email: spies@dem.csiro.au

Membership Committee: Koya Suto

Tel: (07) 3858 0612

Email:
koya.suto@upstream.originenergy.com.au

Rebecca Denne
Tel: (02) 4358 3944
Email: tully@acay.net.au

Ray Shaw
Tel: (02) 9969 3223
Email: vanibe @bigpond.com

Jim Macnae
Tel: (02) 9490 5423
Email: jmacnae@dem.csiro.au

Steve Webster
Tel: (02) 9858 5559
Email: swebster@sneaker.net.au

Graham Butt
Tel: (02) 9957 4117
Email: grahamb@encom.com.au

Standing Committees

Publications Committee: Andrew Mutton
Tel: (07) 3374 1666
Email: andrew.mutton@bigpond.com

Conference Advisory Committee:
Kim Frankcombe

Tel: (08) 9316 2074

Email: kfrankco@ozemail.com.au

Technical Standards: David Pratt
Tel: (02) 9957 4117
Email: dave@encom.com.au

Honours & Awards: Bill Peters
Tel: (08) 9316 2814
Email: bill@sgce.com.au

Education Committee: Stewart Greenhalgh
Tel: (08) 8303 4960
Email: stewart.greenhalgh@adelaide.edu.au

Publicity Committee: Mark Russell
Tel: (08) 9322 8122
Email: info@geosoft.com.au

Internet Committee: David Howard
Tel: (08) 9222 3331
Email: d.howard@dme.wa.gov.au

Web Master: Voya Kissitch
Tel: (07) 3350 1810
Email: kissitch@hotmail.com

ASEG Research Foundation: Phil Harman
Tel: (03) 9609 2678
Email: harman.phillip.pg@bhp.com.au

ASEG Branches

ACT

President: Nick Direen

Tel: (02) 6249 9509

Email: nick.direen@agso.gov.au

Secretary: David Robinson
Tel: (02) 6249 9156
Email: david.robinson@agso.gov.au

New South Wales

President: Steve Webster

Tel: (02) 9858 5559

Email: swebster@sneaker.net.au

Secretary: Michael Moore
Tel: (02) 9901 8398
Email: moorem@minerals.nsw.gov.au

Northern Territory

President: Gary Humphreys

Tel (08) 8999 3618

Email: gary.humphreys@nt.gov.au

Secretary: Dave Johnson
Tel: (08) 8935 0000
Email: david.johnson@expl.riotinto.com.au

Queensland

President: Troy Peters

Tel: (07) 3391 3001

Email: tpeters@velpro.com.au

Secretary: Kathlene Oliver
Tel: 0411 046 104
Email: ksoliver@one.net.au

South Australia

President: Andrew Shearer

Tel: (08) 8463 3045

Email: ashearer@msgate.mesa.sa.gov.au

Secretary: Graham Heinson
Tel: (08) 8303 5377
Email: Graham.Heinson@adelaide.edu.au

Tasmania

President: Michael Roach

Tel: (03) 6226 2474

Email: roach@geo.geol.utas.edu.au

Secretary: James Reid
Tel: (03) 6226 2477
Email: james.reid @utas.edu.au.

Victoria

President: Suzanne Haydon

Phone: (03) 9412 5054

Email: suzanne.haydon@nre.vic.gov.au

Secretary: Ashley Grant
Phone: (03) 9637 8000
Email: ashley.grant@nre.vic.gov.au

Western Australia

President: Kevin Dodds

Tel: (08) 9464 5005

Email: k.dodds@per.dpr.csiro.au

Secretary: Guy Holmes
Tel: (08) 9321 1788
Email: guy@encom.com.au
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Dear Sir,

| was surprised to find the author of the article on page 43
of the June 2001 issue of Preview was not 'watch(ing) with
interest' as they lead us to believe. If he/she was they
would have surely noticed the ASX release on the 30th of
April, 16 days prior to the deadline for the June edition,
which had further information.

Maybe an article following up this public domain
information would be 'of general interest to your

membership' or maybe you could highlight the ASX
website in the 'Web Waves' section of your magazine as a
place to get up to date information if we do want to
‘'watch with interest'.

Yours sincerely,
Andrew Boyd

30 Fifth Ave
Bassendean WA 6054
Australia

GRAVITY SURVEYS

DAISHSAT isthe leading provider of GPS positioned
gravity surveysin Austraia

Contact David Daish for your next survey

Ph: 08 8531 0349 Fax: 08 8531 0684
Email: david.daish@daishsat.com  Web: www.daishsat.com

GEODETIC SURVEYORS

Steve Webster Pty. Ltd.
6 Vimiera Rd. Office Ph./Fax. (07) 9858 5559
D H S A T EASTWOOD NSW. 2122 Mobile Phone 0412 197 685
ABN. 35 079 146 286 E-mail swebster@sneaker.net.au

Steve Webster

M.Sc., FAIG, MSEG, MASEG

Geophysicist

CONTRACT PROPRIETARY
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Colenclar of Edents

Events for 2001/2002

2001

September 2-6

7th Environmental & Engineering Geophysical Society
European Section, Birmingham, UK

Theme: Better and faster solutions

Email: conference@geolsoc.org.wk

Website: www.geolsoc.org.uk/eegs2001/

September 9-14

SEG International Exposition & 71st Annual Meeting
San Antonio, Texas, USA

Website: http://www.seg.org

September 24-28

4th International Archaean Symposium, University of
Western Australia, Perth

Convenor: Susan Ho

Tel: (61 8) 9332 7350

Email susanho@geol.uwa.edu.au

October 9-12

The South African Geophysical Association (SAGA)
Biennial Technical Meeting and Exhibition, in association
with SEG and EAGE.

Theme: Geophysical Odyssey 2001

Venue: Drakensberg Mountains of South Africa

Website: www.sagaonline.co.za

Conference organizers: ACMH Corporate Consultants
Tel: +27 83 4588984

Email: saga2001rsa@mweb.co.za

November 25-28

Eastern Australasian Basins Symposium 2001

- New Guinea, East Australia, New Zealand
Theme: A refocussed energy perspective for the future
Melbourne Hilton on the Park, Melbourne
Contact: Miriam Way, EAB Symposium, AusIMM
PO Box 660, Carlton South Vic 3053

Tel: (03) 9662 3166

Fax: (03) 9662 3662

Email: miriamw@ausimm.com.au

Co-ordinated by the Victoria/Tasmania Branch of
Petroleum Exploration Society of Australia

November 26-27

New Gen Gold 2001: New Generation Gold Mines Case
Histories of Discovery Conference

Burswood Convention Centre, Perth WA

Organised by AMF and Keith Yayes & Associates Pty Ltd
Contact: Donna Biddick at the AMF

Tel: (08) 8379 0444

Email: NewGenGold@amf.com.au

Website: www.NewGenGold.com

December 10-14

AGU 2001 Fall Meeting, San Francisco, Calif., USA
Sponsor: American Geophysical Union (AGU)

Contact: AGU Meetings Department, 2000 Florida Avenue
NW, Washington, DC 20009 USA

Tel: +1 202 462 6900

Fax: +1 202 328 0566

Email: meetings@agu.org

Website: www.agu.org/meetings/

2002

April 15-18

International Geophysical Conference and Exposition
Yogyakarta, Indonesia

Theme: Geophysics for Human Kind

Sponsors: The Indonesian Association of Geophysicists
(HAGI), and the Society of Exploration Geophysicists (SEG)
Abstract Deadline: mid-August, 2001

Contact: Dr Wally Waluyo

Tel: 62 21 350 2150, ext.1434

Fax. 62 21 350 8032/351 0992

Email: wallywaluyo@pertamina.co.id

April 22-26

European Geophysical Society (EGS) XXVII General
Assembly, Nice, France

Sponsors: EGS, American Geophysical Union (AGU)
Contact: EGS Office, Max-Planck-Str 13, 37191
Katlenburg-Lindau, Germany

Tel: +49 5556 1440

Fax: +49 5556 4709

Email: egs@copernicus.org

Website: www.copernicus.org/EGS/

May 12-17

International Association of Hydrogeologists, Australian
National Chapter

International Groundwater Conference, Darwin, Northern
Territory, Australia

Theme: Balancing The Groundwater Budget

Contact: Gary Humphreys

Email: Gary.Humphreys@nt.gov.au

May 27-30

64th EAGE Conference & Technical & Exhibition
Florence, Italy

Website: http://www.eage.nl

May 28 - June 1

2002 AGU Spring Meeting, Washington, DC, USA
Sponsor: AGU

Contact: AGU Meetings Department, 2000 Florida
Avenue, NW, Washington, DC 20009 USA

Tel: +1 202 462 6900

Fax: +1 202 328 0566

Email: meetinginfo@agu.org

Website: www.agu.org/meetings

June 30-5 July

16th Australian Geological Convention
Theme: Geoscience 2002: Expanding Horizons
Adelaide Convention Centre, Adelaide SA
Contact: info@ 16thagc.gsa.org.au

Website: www.16agc.gsa.org.au
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Branch News

ACT Branch - by David Robinson

The ACT Branch has been meeting monthly to hear the
tales of a guest presenters. All meetings are followed by
nibbles and a local wine tasting. Members and guests are
always welcome.

We recently discovered that our traditional Thursday
meetings clash with weekly seminars at the Research
School of Earth Sciences (ANU) and have decided to avoid
Thursdays in the future. We are hoping that this will allow
more members to attend.

On May 24th Trevor Dhu (AGSO) gave a presentation titled
The wuse of fractal dimension for texture-based
enhancement of aeromagnetic data, based on his PhD
research at the National Centre for Petroleum Geology &
Geophysics (Adelaide University). Twelve members and
guests in attendance had a "smashing" time.

On June 13th Ray Tracey (AGSO) presented a talk titled
AbFab Grav: AGSO's new absolute gravimeter, and the
BollyStolly upgrade of the Fundamental Gravity Network
(see Preview 91). As part of his talk, Ray demonstrated the
operation of the new meter. Unfortunately technical
problems prevented an actual measurement, but 25
members and guests were appreciative of the opportunity
to view this impressive instrument.

Our next meeting on July 19th will be an afternoon
workshop for presenters at ASEG 2001. This will provide
speakers with the chance to present their talks to a
friendly audience, to garner feedback and suggestions for
fine-tuning. The workshop will be held in the AGSO main
conference room from 1:30-4:30 pm

There will be no August meeting, due to the ASEG
Conference. September's meeting date and topic TBA.

Western Australia - by Mark Russell

Technical Meetings

Technical meetings are held on the third Wednesday of
each month at the Celtic Club, 48 Ord Street, West Perth
(5:30pm drinks and food, 6:00pm meeting starts).
Admission is free for ASEG members and is $10 for non-
members.

For information on upcoming meetings/events/agendas,
please see our website at: http://www.aseg.org.au/wa

Technical meetings since April 2001

The May 2001 meeting was a joint meeting of Australian
Society of Exploration Geophysicists (ASEG) and the
Formation Evaluation Society of Western Australia
(FESWA). This was an opportunity to draw the geoscience
communities represented by these two societies together
for a technical and social evening.

The first talk was given by Dave Dewhurst, CSIRO
Petroleum, and entitled: Petrophysical Properties of
Muderong Shale as a function of Effective Stress Path.

The second talk was given by Tony Siggins, also of CSIRO
Petroleum; it was entitled: Ultrasonic Geophysical
Properties of Overpressured Sandstones and Shales.

The June 2001 meeting focussed on Mineral Exploration
and was very well attended.

The first talk was given by Daniel Sattel, Fugro Airborne
Surveys and entitled: Modelling of AEM Anomalies with
Electric and Magnetic Dipoles Buried inside a Layered
Earth. The second talk was entitled: A Study into the End
of the World or Geophysical Signatures of Australian
Meteorite Impact Structures and was given by Phil Hawke,
University of Western Australia.

Business meeting

The Business Meeting minutes for the SEGJ, among SEG,
ASEG, EAGE, KSEG and SEGJ, are available from John
McDonald at Curtin University.

The main highlights are:

e SEGJ will hold a technical meeting every two years

® the next meeting is proposed for Korea

e the KSEG and SEGJ has a focus on groundwater,
engineering and earthquake geophysics, and

® KSEG is working to publish a manual of geophysics for
civil engineering.

Sponsorship

If your company would like to present a paper and/or
sponsor at ASEGWA meetings please contact Kevin Dodds,
CSIRO (08 9464 5005) or Guy Holmes, Encom (08 9321
1788) about speakers and sponsorship possibilities.

Employment Service

Our Employment Service is still available on the ASEGWA
web site. This service is available to WA members to
facilitate initial contact between employers and those
seeking employment. To see who is currently available, or
to register yourself, go to the Employment Section of our
website: http://www.aseg.org.au/wa/employment_cont.html
Our Website: http://www.aseg.org.au/wa

General Correspondence to:
ASEG-WA Secretary

¢/- PO Box 1679

West Perth WA 6872

President: Kevin Dodds, CSIRO, Tel: 08 9464 5005
Email: kevin.dodds@per.dpr.csiro.au

Vice President: Jim Dirstein, Tel: 08 9382 4307
Email: dirstein@iinet.net.au

Secretary: Guy Holmes, Encom, Tel: 08 9321 1788
Email: guy@encom.com.au

Treasurer: John Watt, WADME, Tel: 08 9222 3154
Email: jwatt@dme.wa.gov.au

ASEG WA Branch News compiled by Mark Russell, Geosoft
Australia, Tel: 08 9214 3905

Email: mark.russell@geosoft.com

Tasmania - by James Reid

On 3rd July 2001, Mike Asten of Flagstaff Geoconsultants
and Monash University gave a presentation entitled:
Borehole EM and MMR methods for weak conductors - a
project review. This was followed by a well-attended dinner
at a local restaurant.

On 27th July, David Close, Michael Roach and James Reid
gave exclusive previews of their presentations for the 15th
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Bronch News

ASEG Conference, respectively entitled:

o Flectrical properties of porphyry mineralisation at the
Cadia Ridgeway Cu-Au deposit, NSW - implications for
exploration,

® Geophysical characteristics of salinisation at Cape
Portland, NE Tasmania, and

e Application of the EM-31 terrain conductivity meter in
conductive regimes.

New South Wales (a year in review) - by Steve Webster

The first year of the new millennium has presented some
interesting challenges for the NSW Branch Committee with
declining employment of members (either through
retirement or retrenchment) and the reduction in the
number of exploration companies contrasting with the
enthusiasm of the Olympics and all being compounded by
the GST. Fortunately for the Branch President, the latter
problem could be delegated to the Treasurer who had to
answer to the Federal Executive. We all owe many thanks
to Phil Schmidt for rising to the GST challenge.

Alan Willmore was our capable Secretary for the first half
of the year until he deserted the mining industry for a new
career. Mike Moore has volunteered to replace Alan.

The branch finances are still in a strong position, as one can
see from the Balance Sheet. Our main activity is the
monthly meeting with the occasional social event, such as
the Annual Dinner, and we run at a slight loss every year.
We have obviously saved on postage costs by moving to
email for notices and most of the committee meetings are
also done this modern way.

Next year we hope to supplement the finances by running
a one-day conference in association with SMEDG.
Discussions are continuing, with the proposed theme of the
meeting to be ‘In-mine and near-mine exploration’
including presentations on the latest geophysical
applications to be supplemented by multi-discipline case
histories.

When we took over the branch committee in April last year
one of the issues we tried to address was the lack of
attendance of 'soft-rock’ members at the regular meetings.
Discussions with some of these members revealed an
impression that the branch was oriented just to mining
types and there was more to be offered by PESA. In an

attempt to encourage them back to the fold, we held a
joint meeting with PESA (addressed by the visiting ESSO
Lecturer) and invited speakers at monthly meetings who
may have a broad audience appeal. | notice from the
annual report of the South Australia Branch that they have
the opposite problem, in that their presentations have a
predominantly petroleum and seismic bias and see few
mineral geophysicists at their meetings. We will continue
to try to encourage the 'soft-rockers' to again be involved

with the branch.

Branch Meetings  Speaker Topic
2000
May Dr. Phil Schmidt Magnetic Petrophysics
June Bruce Hooper Joint meeting with SMEDG
11th July Dr Craig Beasley Joint luncheon with PESA
28th July Annual Dinner Different Drummer @ Glebe
August Glenn Jones (LIC) The change of Australia's geodetic datum
September no meeting due to Olympics
October Ken Witherly Comparative study of airborne EM systems
November Students night
December Derecke Palmer Seismic refraction methods for
the new millenium
2001
January no meeting
February Dr. Peter Hatherly Seismicity of the Appin area
March Tim Pippett Geophysics in the shallow regime
April Dr. Don Emerson Quo Vadis Explorator

uTs
GEOPHYSICS

Specialists in
High Resolution
Geophysical Surveys

MagneticseRadiometrics®Electromagnetics

NEIL GOODEY

Managing Director
neil_goodey@uts.com.au

KirsTY BECKETT

Geophysicist
kirsty_beckett@uts.com.au

PO BOX 126

BELMONT WA 6984
Tel: +61 8 9479 4232
Fax: +61 8 9479 7361

SIISAHJOIY

MINERAL EXPLORATION SERVICES

EST, 1975

Gravity & GPS, EM, I.P. & Magnetics
3A Mclnnes St. Ridleyton S.A.5008
Tel: (08)83468277 Fax: (08)83460924
email: solo@enternet.com.au
Regional office: MT ISA.
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Heard v Canferra

Australian Geoscience Council's
Election Policies

With a Federal election due some time later this year, the
Australian Geoscience Council has put together a series of
objectives for the next Australian Government. These are
currently in draft form and will be fine-tuned for official
release before the FASTS Science Meets Parliament day on
August 22nd this year.

The policies have been generated to develop:

The growth of healthy and competitive resource
industries in Australia, because of their vital
contribution to the wealth of the nation, and

National plans and remedial actions to address land
degradation and deteriorating water quality, to ensure
that our land and water management practices will
sustain productive and profitable land and water uses,
as well as our natural environments.

Specifically the AGC recommends the following
Government actions:

® Convene meetings with stakeholders to simplify the
complex processes currently involved with land access
for mineral and petroleum exploration and resource
development.

® Provide appropriate financial incentives to encourage
mineral and petroleum exploration, particularly in
greenfield areas and by smaller companies.

® Build on the present Innovation Action Plan to create a
blueprint for long term national investment in our
science and technology base.

® Strengthen the teaching and research infrastructure in
tertiary institutions so that the R & D capacity and
capability are available to use our natural resources in a
responsible manner.

® Develop and implement a national plan, based on the
key scientific evidence, to address land degradation and
water quality issues.

® Rejuvenate AGSO as Australia's national geoscience
institution by:

- increasing its resources so that it can cooperate fully
with the State & Territory Governments on regional
onshore programs and increase its programs on
geoscience research;

- coordinating national geoscience programs on
groundwater and land degradation; and

- instituting a Research Advisory Board, responsible to
the Minister, comprising its key stakeholders and
clients to provide formal feedback/advice on its
programs.

® Implement the Productivity Commission's Report on
Cost Recovery so that 'core’ information in ‘Information’
Government agencies such as AGSO, ABS and ABARE are
not subject to cost recovery.

® Increase the funding to CSIRO so that it is less
dependent on external earnings and is able to
concentrate more on longer-term strategic research.

e Repeal Section 17 of the Australian Citizenship Act
1948, to make it easier for Australian scientists who
have taken out foreign citizenship to return home and
work in Australia.

The full text of the document can be viewed on the AGC
web site (http://www.aig.asn.au/agc/index.htm), and as
this is still a draft document the AGC would welcome any
comments and suggestions.

PMSEIC considers Mineral Exploration
in Australia

The 7" meeting of the Prime Minister's Science, Engineering
and Innovation Council was held in Canberra on June 28"
2001. Mineral Exploration, along with Commercialisation of
Public Sector Research and Child Health and Wellbeing, was
considered at the meeting.

According to the PMSEIC website, the Mineral Exploration
item focussed on 'the importance of Australia's mineral
sector and its global significance, emphasising continued
exploration is vital for its future prospects. Australia leads
the world in many aspects of exploration, and government-
industry collaboration is an important element. Responses
to the challenges facing the industry in the 21st century,
including the difficulty of locating major new ore bodies
under deep ground cover and innovation in exploration, will
be the key to future success.!

At the time of writing | have not had access to the papers
presented, but | understand it was argued that every dollar
invested in pre-competitive research and data generates
returns to the government $22 in taxation and $27 in
royalties and therefore that government should take a
stronger leadership role in this sector.

Shortcomings in Natural Heritage Trust
funding

The Federal Auditor-General released its report on
'Performance Information for Commonwealth Financial
Assistance under the Natural Heritage Trust' on June 1%
this year. It presents a picture of poor accountability in the
government's $1.5 billion, five year environment spending
program.

The Natural Heritage Trust (NHT) is authorised under the
Natural Heritage Trust of Australia Act 1997. Currently, the
NHT consists of a suite of 23 environmental and natural
resource management. To date, some $1.1 billion has been
allocated to 9877 projects involving State and Territory
agencies, local government and non-government bodies.

The purpose of the audit was very clear, namely to examine
and report on:
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Heard v Canerra,

e The performance information used to support the
administration of $1.5 billion in Commonwealth
financial assistance under the Natural Heritage Trust;
and

e compliance with legislative requirements for
performance monitoring and reporting.

Essentially what the Audit Office found was an absence of
a core set of performance indicators, and a performance
information system has fallen substantially short of what
was originally intended.

In other words there was no proper system in place to
assess whether the taxpayers money was well spent. The
report recommends that 'A core set of performance
indicators be finalised and linked to sufficient resources
for effective monitoring and reporting'.

Reading between the lines, it seems there has been very
weak links between the desired outcomes, the science
needed to achieve these outcomes, and the resources
needed to develop appropriate action plans.

In  fairness to the Commonwealth Departments
administering the Act, it is not a simple matter to get
agreements between the States and the Commonwealth
on matters dealing with land and water, and while the
trust is set-up the way it is, by being managed by a
Ministerial Board comprising the two environment and the
agriculture ministers it is easy to see how serious problems
could arise.

Eristicus June 30" 2001

/& MCcSKIMMING GEOPHYSICS
‘xHPTY. LTD.

Peter McSkimming B.E.
SIROTEM (Surface & Drillhole), Gravity, Magnetics

30 NEEDSHAM CROURT

KIELS MOUNTAIN, QLD 4559
NATIONAL (07) 5450 8100
INTERNATIONAL +61 7 5450 8100
EMAIL mcskimmingp@bigpond .com

We’ve come a long way...... -

. . T ¥

» ,

For further information:

www.mim.com.au
www.mimex.com.au

...... Always seeking new opportunities

Over 70 years of mining, metallurgical operations, and
development at Mount Isa, Queensland, Australia

= Proven technological expertise and financial resources
from prospect to production

= Exploring in Australia and Latin America

= MIMDAS system provides leverage into promising projects
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Web
Waves

If you have any favourite sites (not necessarily
geophysical) that you would like to share with our
members please email Natasha.
(natasha@geoph.uq.edu.au)

It is important for all of us, as scientists, to master the
art of technical writing. A successful scientist is one
who not only has exceptional scientific skills, but
who can also effectively communicate to a range of
audiences via written reports, proposals, journal
papers and other publications. It seemed fitting
that, as we gather in Brisbane for the 15th ASEG
Conference - Australia's largest showcase for geophysical
research and development, Web Waves should highlight
web resources to help geophysicists improve their written
communication skills.

PROFILE ANALYST

Get the complete picture

Profile Analyst

An interactive interpretation system

for visualization and analysis of
multi-channel EM, magnetic,
radiometric, gravity and geochemistry
line and image data stored in

Oasis montaj and Intrepid  databases.
Email info@encom.com.au

enCom

www.encom.com.au

Useful Online Articles

The Science of Scientific Writing
(www.research.att.com/~andreas/sci.html)

Scrutiny of the Abstract
(sepwww.stanford.edu/sep/prof/abscrut.html)

Scrutiny of the Introduction
(sepwww.stanford.edu/sep/prof/Intro.html)

Notes on the Structure of a Scientific Paper
(aerg.canberra.edu.au/pub/aerg/edupaper.htm)

How to Write Right
(www.ee.ed.ac.uk/~gerard/Management/art4.html)

Tips for Scientific Writing
(www.srh.noaa.gov/ftproot/ssd/html/writetip.htm)

Writing a Paper or Lab Report in Scientific Format
(duke.usask.ca/~Kaminsky/writing.html)

Guidelines for Writing a Scientific Poster
(www.niehs.nih.gov/nta/LabManual/Poster.ntml)
Technical Writing
techwriting.miningco.com/careers/techwriting/

This site covers the essentials of report writing - aims,
writing style, format, research, and how to deal with
abstracts and introductions. The webpage also contains
guides to, among other topics, desktop publishing, e-
publishing and creating illustrations.

Online Technical Writing
www.io.com/~hcexres/tem1603/acchtml/acctoc.html

This site is a text book use by students enrolled at the
Austin Community College, Texas, USA. Topics covered by
the text include applications of technical writing,
document design, and processes and guidelines in
technical writing. Of particular interest is the information
on proposals, progress reports, abstracts, introductions,
conclusions, audience analysis, and common grammar and
word usage problems.

Technical Writing Resource
www.eamonn.com/sitemap.html

Eamonn Fitzgerald's Technical Writing Resource provides
advice on language, grammar and the mechanics of
writing in English, HTML and JavaScript. From this site you
can also find comprehensive lists of references that cover
the theory and practice of technical writing.

Understanding Scientific Writing
www.belin.qc.ca/~sdrouin/rions/scientific.ntml

Just for a laugh ... if you've ever had trouble getting your
head around a scientific article, this may help you
understand what it is all about!
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Geophysics in the Surveys

Geological Survey of Victoria

Publication of Palaeozoic Geology of Victoria

The Tasman Fold Belt System in Victoria is the culmination
of a decade of geological work by the Geological Survey of
Victoria that has, for the first time, been supported by high
quality airborne geophysical data. It describes the
evolution of Victoria through time, from the
Neoproterozoic through to the Permian, and covers the
development of the Victorian part of the Lachlan Fold Belt
as part of the Tasman Fold Belt System. The different
styles, timing and controls on mineralisation that
developed in Victoria during this period are described, and
links to similar styles of mineralisation in both Tasmania
and New South Wales are made.

Three new maps are now available:

® Surface geology map

® Pre-Permian geology map that shows the interpreted
geology of Victoria, with the Permian and younger units
stripped off

® Mineralisation map of metallic and major industrial
minerals

Reviews of this volume are available on the Minerals and
Petroleum website at http://www.nre.vic.gov.au/minpet.

The volume is available from the Minerals and Petroleum
Business Centre for $110. Phone +61 3 9412 5020.

Geophysical and GIS data

The airborne survey data, gravity and GIS data collected
under the Victorian Initiative for Minerals and Petroleum
is free. The data can be ordered on line at
www.nre.vic.gov.au/minpet or by order forms that are also
downloadable at this site. These forms will be available at
our booth at ASEG in Brisbane along with displays of some
of the recent data.

For further information on the geophysics program
contact Alan Willocks on +61 3 9412 5131 or by email at
alan.willocks@nre.vic.gov.au.

Airborne magnetic and radiometric surveys

The Victorian Initiative for Minerals and Petroleum (VIMP)
program, and joint projects with the Australian Geological
Survey Organisation (AGSO) and a few large industry
surveys, has enabled the collection of industry standard
magnetic and radiometric data covering 95% of the state.
These data have been collected at line spacings between
200 and 400 m. (see Figure 1).

Two airborne surveys have been conducted under the
Victorian Initiative for Minerals and Petroleum (VIMP) for
2001. The larger of the surveys covers the Warragul - Sale
area over the western Gippsland Basin. The work has been
contracted to Tesla Geophysics. It has been flown with a 250 m
line spacing and 80 m height and is about 68 200 line-km.

A small helicopter survey of about 5 800 line-km has been
flown by Geo Instruments around the Warburton area. This
survey now completes the magnetic and radiometric
coverage of the Warburton 1:250 000 mapsheet area.

Data from these surveys will be released in November 2001
during the Mining 2001 Convention. For further
information on these surveys contact David Bibby +61 3
9412 5017 or by email at david.bibby@nre.vic.gov.au

Gravity surveys

Gravity surveys are being done in the eastern Victorian
highlands by Geological Survey of Victoria (GSV) staff and
contractors. The GSV is continuing to collect data on
geological project specific map areas, and in some
instances infilling gaps that were inaccessible at the time
of previous contract work. Tesla Geophysics is doing
surveys for GSV under contract. The program is expected to
deliver results for seven 1:100 000 sheet areas by July 2001
(see Figure 2).

Fig.1. (Top) Airborne survey
data release November 2001.
Fixed wing
magnetic/radiometric survey
around Warragul SE Victoria
(vellow outline). Helicopter
magnetic/radiometric survey
around Healesville SE Victoria
(white outline)

Fig. 2. (Above) Gravity survey
data release November 2001.
Ground gravity data in NE
Victoria (yellow outline Fig.
2) Statewide (onshore and
offshore) terrain/bathymetry
corrected gravity data
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For further information on these surveys contact Paul McDonald
03 9412 5077 or by email at paul.a.medonald@nre.vic.gov.au

2001 Acreage Release

In April 2001, the Commonwealth of Australia and the
State of Victoria Joint Authority released four offshore
areas adjacent to Victoria. Three of these blocks are in the
Otway Basin and one in the Gippsland Basin. At the same
time, Natural Resources & Environment (NRE) will be
releasing three onshore Otway Basin areas. Minerals &
Petroleum Victoria (MPV) has prepared three reports on the
hydrocarbon prospectivity and potential of the 2001
released areas.

For further information on gazetted blocks, conditions and
criteria for selection and submission of applications, can
be seen on: -Commonwealth (ISR) web-site: http://www.
isr.gov.au/resources/petr_exploration/index.html or the
State of Victoria (NRE) web-site http://www nre.vic.gov.au
/minpet/pet/pet.htm. Contact Maher Megallaa on 03-9412
5081 or maher.megallaa@nre.vic.gov.au

AGSO

AGSO has released the following geophysical data in the
last few weeks:

The 2001 edition of the Australian National Gravity
Database which contains data from more than 900 000
point gravity observations on the Australian mainland is
now available. These data have been collected from nearly
1 000 gravity surveys dating back to 1937, in an area
extending from 8° S to 48° S and 108° E to 162° E. All data
will be provided with GDA94 coordinates and have
accuracy estimates for each station.

A new gridded gravity dataset of the Australian Region
combining an accurate onshore gravity measurements, a
sub-sample of the levelled offshore marine gravity
traverses with satellite data used in areas where there is no
marine data has been produced. The cell values represent
simple Bouguer anomalies at a density of 2.67 tm-3
onshore and free-air anomalies offshore. The grid covers
the area extending from 8° S to 48° S and 108° E to 162°
E. The grid cell size is 0.5 minutes of arc, which is
equivalent to about 800 m.

A new 1:250 000 scale colour airborne gamma-ray
spectrometric ternary image map for the Broken Hill area

has been released by AGSO and NSWDMR. The area covers
six 1:100 000 sheet areas as indicated below. The map
contains high resolution data acquired by AGSO and the
NSW Department of Mineral Resources in parts of the
Broken Hill and Menindee 1:250 000 sheet areas. The data
for most of the map area were acquired with a 33 litre
detector at 60 m height on lines spaced either 100 m or
200 m apart. Infill areas in the north-east of the map area
were flown at 80 m height on flight lines spaced 250 m
apart. The pixel map provides a useful overview of the
radiometric character of the Broken Hill region.

The Fifth Edition of the Index of Australian (AGSO/BMR and
State) Government airborne geophysical surveys has been
released in both hardcopy and digital format. This edition
of the Index contains a more comprehensive coverage of
surveys than the previous version. Information on older
surveys prior to 2000 has been updated and additional
surveys have been included from various State and Federal
exploration initiatives and the ongoing regional work of
Government bodies. Specifications of several open file
surveys are also included in this release.

The hardcopy version contains a summary of the major
specifications of over 850 airborne surveys.

The digital version includes a copy of AEROMAP, a Windows
program (NT compatible) which allows the user to selectively
access a database of information for each survey. This is
achieved by interactively querying a map of Australia upon
which the polygonal boundaries of individual surveys are
plotted. AEROMAP requires no software other than a
Windows operating system installed on a PC. It is supplied on
a single 3.5 inch high-density floppy disk.

A preliminary on-line version of the index can be viewed at
http://www.agso.gov.au/map/

Digital point located gravity data from the Laverton and
adjoining 1:250 000 Sheet areas in the Eastern Goldfields
area of Western Australia has been released.

The data set comprises 3055 new gravity stations spaced on
a regular 4 x 4 km grid over an area of about 47 800 sq km
on the Youanmi, Leonora, Laverton, Rason, Barlee, Menzies,
Edjudina, Minigwal 1:250 000 Sheet areas.

Data were acquired over the period September to
December 2000.

\_/ QUADRANT GEOPHYSICS pryLTD
Geogplhiyzieal Contractors & Consultants
Spactalizing in Electrical Geophysics

» Induced Palarisation = Magnetics
= Resistivity = Data processing
« TEM a Interpretation
Contact: Richard Bennett Phone: +61 7 5590 5580 Fax: +61 7 5590 5581
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Address: PO. Box 360, Banora Point, NSW, 2486
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Cregphusics inthe Swreys

AGSO and GSWA announce the release of airborne
magnetic and gamma-ray spectrometric data from the
Sandstone 1:250 000 Sheet area in Western Australia. The
Sandstone Sheet area is in the northern Southern Cross
province of the Yilgarn Craton. The Archaean basement
consists of greenstones, gneiss and granite and is overlain
by extensive shallow regolith cover. The aeromagnetic data
provides details of distinct greenstone belts which are
separated by large regions of granitoid. Numerous faults
and shears cut these belts and the region is prospective for
gold mineralisation. Calcrete hosted uranium occurs in
paleochannels such as at Yeelirrie.

The Sandstone Sheet coverage is made up of 4 surveys and
consists of over 71 600 line-km of data.

AGSO and the Geological Survey of Western Australian
(GSWA) have released a gravity anomaly map of Western
Australia. This map combines 230 000 onshore gravity

observations, spaced between 11 km and 50 m, with 1.9
million levelled offshore values along ship traverses. In areas
which are not covered by the marine surveys satellite,
derived anomalies were used.

The image displayed on the map shows Bouguer gravity
anomalies calculated at a density of 2.67 tm-3 onshore and
free-air gravity anomalies offshore. The pixel colour hue is
the rainbow palette with transparent artificial sun shading
to give a sense of relief. The map projection is Albers Equal
Area with a central meridian at 121°E and standard parallels
at 17°30" and 31°30'S. The data were gridded onto an 800
m mesh in a two pass process.

This map complements the Magnetic Anomaly Map of WA
and the State Geological Map at the same scale.

For further information on these products and details
of prices, please contact the AGSO website
http://www.agso.gov.au/minerals.

CINTREX

MIP & MMR

GEOPHYSICAL SURVEYS, CONSULTING & INSTRUMENTATION
Induced Polarization/Resistivity

Gravity and DGPS
Borehole Logging
Magnetics & VLF

Electromagnetics — SIROTEM

Data Processing & Interpretation Instrument Hire & Sale

For details of methods refer to our web page at:

www.scintrex.aust.com

Perth Head Office: 20 Century Road, Malaga 6090, Western Australia
Tel: 08 9248 3511 Fax: 08 9248 4599 Email: scintrex@scintrex.aust.com
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Fugro Continues to Grow

According to a media release issued by Fugro, an
agreement has been signed for the sale of the Robertson
Research Holdings Ltd group of companies to Fugro
Holdings Ltd, a subsidiary of Fugro NV, a company trading
on the Amsterdam Stock Exchange.

This agreement is subject to approval by the shareholders
of Simon Group, a publicly-traded company that owns
49.9% of Robertson. The transaction is expected to be
completed around the end of July 2001.

Fugro has fully endorsed Robertson's present business
strategy and has made it clear that it will encourage and
support growth to help Robertson develop an even
stronger position in the petroleum service sector.

Fugro is an organisation of over 6 000 employees with
offices in over 50 countries. Its businesses are generally
dominant in the speciality market segments in which they
operate. More information is available through the Fugro
website: http://fugro.com.

In addition to Robertson Research, Fugro has, through the
acquisition of six companies within its existing divisions
and some major capital expenditure, further implemented
its growth strategy. The acquisition of Robertson Research
Holdings Limited, Geoid SARL, Marsco, Inc., Kevron Pty Ltd.,
Tesla 10 Pty Ltd. and certain of the activities of LaCoste
Romberg-Scintrex, Inc. with combined sales of about EUR
75 million will require a total investment of EUR 133
million.

Furthermore, Fugro is investing a total amount of EUR 30
million in the purchase and conversion of a new vessel for
geotechnical activities (the Fugro Explorer) and in the
acquisition of real estate in Houston (USA).

Summaries of the companies being acquired are given
below:

Robertson Research Holdings Limited (UK)

Robertson is one of the world's leading geoscience
companies providing services to the oil and gas industry
with headquarters in North Wales (United Kingdom) and
overseas offices in Italy and Australia. Its activities include
geological and geophysical services, reservoir engineering,
data management and laboratory services.

The company employs around 500 people. Fugro
anticipates a full year turnover from Robertson for 2001 of
£31.7 million (A$90.6 million). Robertson is a debt-free
company and will be consolidated into the accounts as per
July 1st 2001. The purchase consideration of £59 million
(A$168.6 million) is expected to be settled in cash and loan
notes. After selling its interest in the company's equity its
senior management will continue to work within the
company.

Geoid SARL

Geoid SARL (Geoid), with its offices in Montpellier (France),
has an annual turnover of about FFR 24 million (circa EUR
3.7 million) and employs 30 staff. The company was

established in 1986 and is now one of the largest French
surveys organisations specialising in onshore and offshore
survey. Geoid will be consolidated as per January 1st 2001.

Marsco, Inc.

An agreement has been signed with the shareholders of
Marsco, Inc. whereby Fugro will acquire the entire share
capital and debt obligations of the company, which
presently provides offshore geotechnical services in the
Gulf of Mexico. Marsco employs a staff of 15 people and its
annual turnover is about US$3 million (A$5.9 million).
Marsco will be consolidated per July 1st 2001.

LaCoste Romberg-Scintrex, Inc.

A letter of intent has been signed with the shareholders of
LaCoste Romberg-Scintrex, a Canadian airborne survey
company, by which Fugro will acquire its geophysical
survey activities and its Australian subsidiary. In addition
Fugro will take a 10% shareholding in LRS together with a
seat on its board of directors. LRS manufactures equipment
required for geophysical and gravity surveys and has a
substantial share of the world market for this equipment.
The activities will be integrated with the existing Fugro
Airborne Surveys companies per July 1st 2001. A staff of 25
employees will join Fugro and the annual turnover of the
acquired activities is about $C3.9 million (A$4.9 million).

Kevron Pty Ltd.

Fugro has signed an agreement with the owners of the
Kevron Group of Companies, to purchase all the shares in
Kevron Pty Ltd, Kevron Aerial Surveys Pty Ltd, Kevron
Geophysics Pty Ltd, Geo Instruments Pty Ltd, Kevron
Aviation Pty Ltd and Kevron NT Pty Ltd. (together Kevron).
These Australian companies provide airborne geophysical,
aerial photography and mapping services.

Kevron has its head office in Perth (Australia), a separate
operation in Sydney (Australia), an annual turnover of
$A14 million (EUR 9 million), over 70 staff and 10 aircraft.
They operate throughout Australia, South East Asia and
Asia Pacific and Africa.

Tesla 10 Pty Ltd.

The shareholders of Tesla 10 Pty Ltd. and Tesla Airborne
Geoscience Pty Ltd have been circulated with share sales
agreements for their consideration and approval for the
acquisition by Fugro of these Australian airborne survey
companies.

These two companies operate as a group (Tesla Geophysics)
with head office in Perth (Australia). The group has a
combined annual turnover of about $A8 million (EUR 4.8
million), over 50 staff, five aircraft and two data processing
centres. The companies are predominantly active in
Australia, but also operate in Africa and Europe.

With Kevron and Tesla Geophysics, Fugro acquires good
quality and internationally active companies that
strengthen Fugro's presence particularly in Australia,
Southeast Asia, Africa and Europe.

Further acquisitions

1o
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Fugro remains in discussion with several other companies
throughout the world, which may lead to further
acquisitions in existing divisions in the second half of this
year.

Major capital expenditure program

In order to maintain its ongoing capital expenditure policy
of remaining at the forefront of technical development,
Fugro has committed expenditure to purchase a vessel for
geotechnical activities in the Gulf of Mexico and the
Atlantic Ocean. This ship, the Fugro Explorer, will be
equipped with dynamic positioning, state-of-the-art
drilling, sampling and in situ testing equipment and will
have the capability of conducting geotechnical
investigations in water depths of 3000 m whilst retaining
the flexibility of working on standard projects in shallow
waters. The vessel has a length of 78 m and can
accommodate a total of 58 people. The vessel will be
operational early in 2002. The purchase price for the vessel
plus the conversion for geotechnical services will amount
to an investment of $US16 million (EUR 18 million).

Launch of new survey vessel

16 June 2001 saw the launching of Fugro's new survey
vessel, Skandi Carla, in Molde (Norway). The vessel,
commissioned by Fugro-UDI Ltd. for offshore survey
services by way of a five year charter, already has a backlog
of 84 days. Being a multi purpose-vessel, the Skandi Carla
can be used for both ROV surveys and construction

support and is equipped to work in water depths of up to
3,000 m. The 84 m long vessel is equipped with a fuel
efficient diesel electric propulsion system, a 640 m2 main
deck, a 50 ton/15 m heave-compensated deck crane,
integrated ROV support, dynamic positioning and Fugro
Seastar DGPS and it can accommodate 80 persons.

Largest airborne geophysical project

Fugro-Suhaimi Ltd. of Saudi Arabia has signed a contract with
Saudi Aramco's exploration division for an aeromagnetic data
acquisition survey in the central and eastern provinces of the
Kingdom of Saudi Arabia. The total value of the contract is
approximately $US18 million (A$35.3 million).

Scheduled to start in the second half of 2001, the survey
will acquire 1.8 million line-km of TRIAX magnetic
gradiometer data, making it the largest airborne
geophysical project ever awarded. The survey will be
conducted by Fugro-Suhaimi Ltd., Fugro Airborne Surveys
and an associate Canadian company, SGI, and will utilise a
fleet of eight aircraft. The project will take two years to
complete, including the time required for the training of
Saudi Aramco designated personnel to use the data.

Finance

To finance the acquisitions, possible other acquisitions in
the near future, and the capital expenditure program,
Fugro is considering issuing new shares to a maximum of
9.9% of the issued capital.

Good Discoveries of Petroleum
in 2001 March Quarter

Australia's petroleum exploration industry achieved a record
number of oil and gas discoveries in the first quarter of this
year according to the latest figures released by the Australian
Geological Survey Organisation.

According to the report, Australian Petroleum Exploration
Development and Activity January 1st to March 31st 2001,
12 discoveries were made in the first three months of 2001.
These are summarised in the table below.

The Parliamentary Secretary to the Minister for Industry,
Science and Resources, Warren Entsch said, "This number
of discoveries represents the highest number of petroleum
discoveries in a single quarter of any year and is an
outstanding effort by the industry at a time when some
uncertainty regarding exploration budgets has been
expressed by the industry”.

Operator Basin Field Nature of State
discovery
Offshore
Tap Oil Carnarvon Lindsay Oil & Gas WA
omv Bonaparte Audacious 0il NT
Apache Carnarvon South Plato Oil WA
Apache Carnarvon Gibson 0il WA
Woodside Bonaparte Kuda Tasi 0il Z0CA
Onshore
Santos Cooper/Ero Coonaberry Gas Qld
Santos Cooper/Ero Raworth Gas Qld
Santos Cooper/Ero Tarrango Gas SA
Santos Otway Mecintee Gas Vic
Santos Otway Tregony Gas Vic
Santos Cooper/Ero Moona Gas SA
Santos Cooper/Ero Quasar Gas, Qld
Cond.
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Interest in WMC Pushes Up Share Price

Takeover talk is never far away these days as far as Western
Mining is concerned.

The latest speculation is that both Rio Tinto and the South
African mining giant Anglo American are chasing WMC.

With Anglo being beaten to the punch for Ashton and
North they are probably well cashed up to make an

is trying to win the support of Alcoa of the US for a $12-
a-share takeover bid for WMC.

Alcoa, which was the largest minerals resource company
before the merger of BHP and Billiton, is the manager and
60% partner in AWAC, the global alumina alliance with
WMC (40%) that accounts for more than 50 per cent of
WMC's asset value.

attractive bid. In fact there is renewed speculation that it
So watch this space.

Elliott PT.Elliott
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Charts provided with
permission of the
Australian Bureau of
Statistics

Fig. 1. (Below) Mineral
exploration expenditure,
March 1993 to March 2001

Fig. 2. (Bottom) Petroleum
exploration expenditure,
September 1999 to March
2001

= Trend

— Seas adj.

Are the Good Times Coming Back: Both Petroleum
and Mineral Exploration Continues to Grow

Minerals exploration increases

Figures released in June by the Australian Bureau of
Statistics showed that for the March 2001 quarter, in
seasonally adjusted terms, the expenditure on mineral
exploration continued to increase. The Bureau estimated
a seasonally adjusted expenditure of $202 million for
that quarter, which is 14% higher than the estimate of
$177 million for the December 2000 quarter, and an
increase of 24% ($39 million) over the March quarter for
2000.

Figure 1 shows the trends for the last eight years.

The largest increase was in Queensland, where the
seasonally adjusted numbers increased from $22 million
in March 2000 to $48 million in March 2001. However,
Western Australia at $111 million still attracted close to
55% of the national total.

In the March quarter 2001 exploration expenditure for
gold fell by 11% ($11 million), diamonds by 58%
($6 million) and iron ore by 54% ($4 million). The
majority of the decreases for these commodities were in
Western Australia and the Northern Territory.
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By comparison, between the December quarter 2000 and
the March quarter 2001; exploration expenditure for base
metals (copper, silver-lead-zinc, nickel and cobalt)
increased 13% ($6 million) to $55 million. The rise in base
metals was due to a significant one-off expenditure in
Queensland.

The good news is that, in seasonally adjusted terms, the
'green field'/'orown field' ratio increased from ~3 to ~4
from the December to the March quarter. In other words, a
higher proportion of expenditure was allocated to
searching in new areas. The statistics on the metres drilled
also indicate a trend away from production leases. Since
the September quarter for 1999 this has hovered at around
1500 km per quarter, and of course, most of this would
have occurred on production leases.

Petroleum Exploration Expenditure rises
strongly

Reported expenditure on petroleum exploration in the
March quarter 2001 was $305 million, 20% ($51 million)
higher than the December quarter 2000, and 89%
($144 million) higher than the March quarter 2000.

Total petroleum exploration expenditure for the March
quarter 2001 was the highest reported since June quarter
1998.

The increase in total petroleum exploration expenditure for
the March quarter 2001 occurred mainly as a result of a
51% ($53 million) increase in offshore drilling expenditure.
Between the December quarter 2000 and the March
quarter 2001, expenditure for petroleum exploration on ‘all
other areas' rose 27% ($51 million), while exploration on
"oroduction leases' fell only slightly (down $0.3 million) to
$60 million. This is a very encouraging sign because it
means that companies are looking in 'new" areas.

Figure 2 gives an indication of the trends in the last two
years.

Victoria, Queensland and Western Australia combined, to
contribute 81% to total exploration expenditure in the
2001 March quarter.

Once again Western Australia was the main contributor,
with a reported $216 million expenditure on petroleum
exploration, an increase of 30% ($50 million). This is the
highest reported figure for Western Australia since
September quarter 1994, when the ABS began collecting
petroleum exploration expenditure by state/territory.
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Is Pasminco in Trouble?

At the time of writing, it appears that Pasminco may be
having real difficulties in maintaining its profitability.

At the beginning of June, after a disappointing forecast on
its second-half profit its share price fell by 9c to 82c, its
lowest level in 10 years (it was at $2.5 four years ago in
1997).

The zinc and lead miner said that 'although its full-year
result would be an improvement on 1998-99's $8.3 million
net loss, a seven-week shutdown at the Cockle Creek zinc
smelter and underperformance at the Broken Hill and Elura
mines had hurt second-half earnings'.

While Pasminco's revenue base has benefited from the
weaker dollar, the June-half result would also be affected
by higher debt servicing costs and foreign exchange losses
incurred through loan repayments and the company's
$US225 million currency hedging program.

Pasminco has also failed to find a buyer for its 49% share
in the Ernest Henry copper mine, inherited from last year's
takeover of Savage Resources, despite having said
previously it had several serious bidders.

In the third week in June the share price fell to 22c,
however the company hit back with a statement that:

'it is not aware of any issues that might have prompted
today's fall in the company's share price. The recent
decline in metals prices and zinc in particular, adversely
impacted the Pasminco share price earlier this week.

Pasminco continues to deliver its Business Improvement
Program and the ramp-up in production at the Century
Mine. The previously announced asset review is also
proceeding to plan.

The Business Improvement Program is delivering
sustainable improvement in costs and production.’

As a result of the dramatic fall in its share price the ASX
instigated an inquiry into the issue and Pasminco, in
response issued, another statement saying that:

‘it has no new information which might affect the value
of, or could explain the recent trading in its shares.

As has already been announced, the company's revenue
stream has been adversely impacted by the decline in
metal prices. Notwithstanding this impact, Pasminco is
able to meet all of its commitments as and when they fall
due. The company has already completed all principal loan
repayments due this calendar year and is not in breach of
any banking covenants. It currently has undrawn facilities
of $125 million.

The company is well advanced with a Business
Improvement Program announced last December which is
delivering substantial cost reductions and production
improvement. This initiative will deliver a sustainable
improvement in the underlying performance of the
business at the rate of $ 100 million per annum by the end
of calendar 2001. This plan is already delivering benefits
ahead of internal targets. It is unfortunate that the decline
in metal prices is distracting from these gains.

Pasminco reported a loss after tax of $37.3 million for the
first half, and as flagged to the market in its last quarterly
report on April 26th 2001, does not expect to be profitable
this financial year. The second half loss is likely to be
similar to that of the first half despite the deterioration in
the metal process.

The company has already announced a review of each
asset in its portfolio with a view to disposing of those that
are not capable of generating an adequate return on funds
employed. This review is also well advanced and discussions
are underway with various parties who have indicated an
interest in acquiring some assets from Pasminco. In
particular negotiations for the sale of the Broken Hill Mine
have already commenced.

The company continues to concentrate its efforts towards
delivering improved production and reduced costs. The
Century Mine is presently operating above 90% of capacity
and the production ramp-up continues on schedule for
completion by December 2001.'

Let us hope the company will pull through and prosper.
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Records and Reminiscences: Geosciences at the
University of Adelaide 1875-2000

This 254-page volume was written to celebrate the 125th
anniversary of the birth of Geosciences at the University of
Adelaide. Indeed, as noted in the introduction, geology has
been offered as a field of study at Adelaide University over
its entire history, a situation possibly unique in Australia.
There are 15 chapters arranged chronologically, with
between two and 13 sections per chapter. Each section has
separate authorship. This compilation by John Cooper and
colleagues must have been an immense task. It was
launched at the December 2000 graduation dinner, which
in itself was a major achievement because the graduation
was brought forward from the usual date of March/April
2001. Sadly, Robin Oliver, who gave considerable assistance
in the preparation of the volume, died early in 2001.

This book is one of the few such large scale 'histories' of
geology departments in Australia. The only other of
comparable scale of which | am aware is the 1973 Sydney
University publication Rocks/Fossils/Profs and its successor
More Rocks/Fossils/Profs (early 1990s) both produced
under the guidance of David Branagan. There is also a
smaller volume on the Geology Department at New
England written by Alan Voisey. There is clearly an
enormous amount of dedicated effort required to produce
such a volume but the final product is full of interest,
particularly to the graduates of the institution involved.

As the title suggests the book is not a formal history, but
rather a record of the department's activities by means of
reminiscences in the form of anecdotes and reflections. This
is both a strength and a weakness in that many of these
anecdotes provide interesting insights into personalities
and happenings of the past. However, the same incident
may be mentioned in more than one section and it is
difficult to relocate a particular anecdote, especially as
there is no index.

The book covers the exploits of such geologists as Ralph
Tate, Walter Howchin, Douglas Mawson, Cecil Madigan, Eric
Rudd and Martin Glaessner. The remarkable Professor Ralph
Tate (1875-1901) was the initial Professor of Natural
Science, which covered botany and zoology as well as
geology. Walter Howchin, Methodist clergyman and
geologist, undertook much of the teaching and
administrative duties of geology in the period 1901-1920
(between the ages of 55 and 75!), due to the prolonged
absences of Mawson both in Antarctica and on military
service. Although largely forgotten now, Howchin's 1918
book The Geology of South Australia remained a student
text for 40 years. Mawson's Antarctic exploits are
deservedly very well known. What is less well known is that
Mawson and Madigan were responsible for most of the
teaching of geology between the wars, with some
assistance from Arthur Alderman (Professor of Geology
1953-66) after 1930. If the present Federal Government
has its way we will be reduced again to geoscience
departments with only two or three academic staff in the
not too distant future. Almost throughout Mawson's
tenure as Professor, and despite numerous submissions, the
Geology Department was housed in a series of
unsatisfactory 'temporary’ accommodations until the
completion of present Mawson Laboratories in 1952,
ironically the same year in which Mawson retired. There is
a substantial section on Cecil Madigan whose major
contribution to Australian geology has been overshadowed
by Mawson's exploits.

The 1949 appointment of Eric Rudd as the first Professor in
Economic Geology in Australia was a landmark event. Prior
to that time most Australian universities had dealt with
classical academic geology with only limited recognition of
the mining industry. The appointment of Martin Glaessner
in 1950, as Senior Lecturer in palaeontology, balanced the
traditional hard rock approach of Adelaide. Apart from a
formidable reputation in micropalaeontology, Glaessner
also had a top class understanding of alpine mountain
belts. At Adelaide he became best known for his classic
work on the Ediacara fauna. One other staff member of
special significance is Maud McBriar, who ran many of the
undergraduate practical classes, particularly in petrology, in
the period 1956-1987. In my opinion, Maud's value to the
department both as an organiser and teacher of practical
classes and field camps cannot be overemphasised.

The most enjoyable parts of the book are the numerous
anecdotes and short reminiscences. One of these by Keith
Johns concerns the famous moon rocks hoax at the August
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1969 ANZAAS Conference. In that era ANZAAS
Conferences were the major geological gatherings rather
than the current series of Australian Geological
Conventions. The first moon landing had been on July 21st,
1969 and there were rumours that some moon rocks would
be displayed at the conference, particularly as it was
known that Australian geologists were to be involved in
the study of the rocks collected by Neil Armstrong and
'‘Buzz' Aldrin. At the end of the August 18th morning
session it was announced that the moon rocks had indeed
arrived and if we wished to view them (and who would
not?) they would be on display outside. There was an
enormously long queue as we all snaked past and gazed at
a well-lit glass case protected by one-armed security
guard. Inside the glass case were what looked like vesicular
basalt and glass beads. Various profound statements were
made to the effect that this is just what would be expected
etc. | remember sitting next to a prominent Australian
geologist at a lecture that evening and asking him what he
thought of the specimens. "Most interesting” was the
reply. A photo and story in the Advertiser the following
day revealed the truth, i.e. certain Ph. D. students had
arranged a display of Mt Gambier basalt and glass beads
produced by the melting of basalt for XRF buttons.
According to Keith Johns the culprits included Peter
Fleming, Malcolm Walter, Alan Goode and Alan Moore.

In addition to the well-known figures mentioned above
there is a short piece on almost all the academic staff who
have performed at Adelaide. There are numerous excellent
photos of both staff and students, although most of these
date from the 1930s through to the present era. At the end
of the volume there are appendices listing all geoscience
academic and support staff plus lists of all DSc, PhD, MSc
and Honours graduates. Unfortunately there are several
omissions in these lists as well as inclusions of University of
South Australia graduates who did their honours and
postgraduate programs through the National Centre of
Petroleum Geology and Geophysics, a joint venture
between the University of Adelaide and the University of
South Australia. There are also a few typographical errors.
However, these are minor problems that can be corrected
in a later edition.

In summary this is a very readable, enjoyable and very
reasonably priced volume that should be of interest not
only to all University of Adelaide geoscience graduates but
also to geoscientists in general.

Jim Jago

Jim.Jago@unisa.edu.au

School of Geoscience, Minerals and Civil Engineering
University of South Australia

Beneath Qur Feet
The Rocks of Planet Earth

Physically, this book is practical and most attractive. At a
fairly compact 260 x 210 mm it is a pleasure to handle and
refer to, and the binding is robust.

From Emeritus Professor Vernon's opening sentence, "What
on Earth are you standing on?", to his epilogue beginning,
"l hope that | have convinced you that Earth rocks are as
fascinating in their variety as they are beautiful”, this is a
book to delight would-be students of geology, together
with non-geologists who want to learn about rocks, and
plenty of professional geologists too.

The chapters cover the following: Looking at Rocks and
Minerals; Juggling Plates; Anything Flows (including how
solids flow, and the difference between flow and fracture);
A Mantle of Green (what is known about the mantle); Hot
Stuff (magma and its many manifestations); Breaking Point
(faults and fault fillings); All Washed Up (weathering,
erosion, sedimentary rocks, fossils); Turning up the Heat
(deep-Earth processes); In Hot Water (water in magma; hot
springs; water, faults and ore deposits; 'black smokers');
A Tight Squeeze (changing the shapes of solid rocks); and
From Outer Space (identified flying objects). There is a
useful glossary, divided up into mineral names, rock names
and other terms.

It is a rare pleasure to review this book, which is lavishly
and beautifully illustrated with colour plates. The areas

occupied by text and plates are about equal. Several clear,
coloured diagrams in Juggling Plates show the Earth's
interior and how subduction operates. There are many
photomicrographs with spectacular interference colours,
which non-geologists could find quite startling. Of more
practical interest to them, though, will be the many superb
photos of outcrops and other geological features from
around the world, like the picture on page 89 of Mount St
Helens, taken by Lyn Topinka (USGS) on a cloudless day
during the May 1982 eruption: a 'puff' of ash rises
vertically 1000 metres above the small black lava dome,
framed symmetrically between the towering, snow-
mantled 'shoulders’ of the breached crater formed by the
catastrophic eruption of 1980.

‘Beneath Our Feet' is written in easy-to-read, non-technical
language. At present | can't think of a better, more
appealing introduction to geology than this book, which
has a huge potential readership, from students embarking
on the subject (both at school and beginning university), to
those living with a geologist in the house, and to other
non- geologists who often wonder how rocks have formed.
Although earth scientists will also find much pleasure in its
pages, it should not be marketed to them but to those
whose interest in the subject has yet to be awakened.

Reviewed by
Sandy Paine

By Ron Vernon
Cambridge University

Press, 2000, Hardback,
viii+216pp, rrp$59.95
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By P. A. Malone
Edited by lain
McCalman, Alexander
Cook and Andrew
Reeves

Cambridge University
Press, 2001, A$49.95,
ISBN 0 521 80595 3

Hardback

Gold: Forgotten Histories
and Lost Objects of Australia

This book was produced with assistance from the National
Museum of Australia, Canberra, and its publication coincides
with the 150th anniversary of the discovery of gold in
Australia, as well as the exhibition on gold at the NMA.

The contributors to the book are historians and curators.
Thus the volume is clearly slanted towards the history of
gold in Australia, rather than its geology. Even so, it
contains much of interest to earth scientists wishing to
learn more about the social and political impact of the gold
rush and the way of life of prospectors and their families.

The book is divided into five parts: 1 Gold and Modernity:
The Impact of the Gold Rushes on the Development of the
Australian Colonies; 2 Immigrants and Ethnic Relations; 3
White Gold/Black Gold: Settler and Indigenous Histories of
Goldmining; 4 Daily Life and Domestic Culture; and 5 Art,
Visuality and Material Culture.

As each of the 20 chapters is self-contained, it would be
easy to dip into the book, reading only those sections of
greatest personal interest. But to do so would detract from
the strengths of the volume, which presents a broad picture
of the life and times of those involved with the gold rush,
mainly in Australia, but also with a chapter on New Guinea.

Part 1 includes chapters on the moral dilemmas raised by
the gold discoveries; a study of early trade unionism in the
Bendigo diggings; environmental degradation resulting
from alluvial prospecting, as well as the population growth
in Sydney and Melbourne following on from the discovery
of gold in those colonies.

Part 2 looks at the extent of racism among the miners of
New South Wales and Western Australia, and outlines the
differing view points about Chinese prospectors held by
Squatters (searching for cheap agricultural labour) and
prospectors (competing with the Chinese for limited
quantities of the precious metal).

Part 3 is possibly the most varied section of the book. It
contains a chapter on gold exploration in New Guinea, as
well as chapters on individuals associated with gold, such

ROCK PROPERTIES

MASS - Density, Porosity, Permeability
MAGNETIC - Susceptibility, Remanence
ELECTRICAL - Resistivity, IP Effect
ELECTROMAGNETIC - Conductivity
DIELECTRIC - Permittivity, Attenuation
SEISMIC - P, S Wave Velocities
THERMAL - Diffusivity, Conductivity
MECHANICAL - Rock Strength

SYSTEMS EXPLORATION (NSW) PTY LTD

as Lasseter, and a lesser-known figure, an aboriginal boy
called Oscar, whose sketchbook was acquired by the
National Museum of Australia. Oscar was about nine or ten
years old when the Manager of a cattle station in the far
north-west Queensland obtained him (presumably to work
on the station). Noticing the child's interest in drawing, the
Manager gave Oscar a lined exercise book and some pencils
and the child drew pictures, depicting among other things,
the Native Police and their methods of dispersing
traditional aboriginals from their traditional lands.

Part 4, on daily life and domestic culture in the goldfields,
is among the most coherent sections the book, since all the
contributions deal with the clearly allotted topic, whereas
some of the chapters in Part 3 sit uneasily in that section
and could have either been placed in Part 5, Art, Visuality
and Material Culture, or omitted from the collection.

As is to be expected in a book with twenty-five
contributors, the readability of the prose varies, with some
writers presenting the reader with a vivid picture of the
times, while others cloud the picture with turgid prose.

Throughout the volume, the written word is enhanced with
numerous illustrations. These include sketches by
contemporary artists working at the diggings and
photographs of goldfield jewelry. The illustrations make an
important contribution to the book. However, there are
only two maps, one of which is illegible. The lack of clear
maps is particularly frustrating in chapters such as those
about Lasseter and New Guinea where the text refers to
locations not necessarily known to the reader.

Additionally, the volume would have benefited from a clear
map of Australia and New Guinea, showing the locations of
the gold discoveries, together with key dates. A table
indicating the approximate amounts of gold obtained from
the major fields would also have improved the book.

Those wishing to learn about current gold production will
be disappointed since the book largely focuses on the
nineteenth and early twentieth centuries, giving little
attention to recent gold history.

Contact - Don Emerson
Phone: (02) 4579 1183
(Box 6001, Dural Delivery Centre, NSW 2158)
email: systems@lisp.com.au

Geophysical Consultant
Fax: (02) 4579 1290

Pitt Research

AIRBORNE GEOPHYSICS SPECIALISTS

L http://www.pitt.com.au

Contact: Ph: 08 8152 0422
Mark Deuter Fax: 08 8152 0433
e-mail:mjd@pitt.com.au
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KEY NOTE SPEAKERS

The need to find more metal

Mr Vincent Gowel MIM Holdings, Qfd

Australia’s oil and gas industry - where to from here

Or Agu Kantsier, Wandside Fnergy, WA

QUANTITATIVE SEISMIC INTERPRETATION

Geostatistical lithology modelling

Murk Surms
MESAMSED jasnngemn.eam

Lithology modelling s an essential part of quantitative reservoir
characterisutinn, Seismic data as well as gealogical information should be
used 1o consteain the construction of lthology models. Geostatistios ofters
a number of tools to combine seismic and well-log data with geological
knowledge Tor the generation of detailed lithalogy models in association
with other impartant reservolr parameters such as porosily and
permeshility,

Simultancous lithology and impedance simulation combined  with
goestatistical invertion gives excellent results bul & computationally
expensive. Cheaper techmigues, where the lithology models are simulated
before or after impedance modelling, do not produce equivalent results,
Rusults from a carbonate reservoir show that all methods produce
approximately the same tolal pore voluine wilthin the hydrorarbon
interval, However, the simultancous simulation with inversion produces
models of the reservoir, which have a much higher degree of
heterngeneity, The lower connectivity between bigh porosity sweel spots
has implications for field developmenl.

Reservoir tracking in 3D: an inversion case study

Chris Lewis and Barey Smith
clewisd) kodicom.au

Acaustle impedance inversion (Al of 30 seismic data has resulicd in the
identification of low impedance bodies that can be correlated to sandstone
rescrvoirs on the Talbot-Anson Horst, Timor Sea. Calibration of the
impedance values within the hodies with nearby well control, imcluding the
Talhat-1 oil well, suggests that the anomaloss units are hydrocarbon
bearing. Further evidence for the occurrence of hydeocarhons lays in the
fact that low impedance anomalies exist in the bodies above o possible
hydracarhon-water contact, whereas higher impedances exist below. Al
inversion in 30 has reduced Lhe perecived risk sssociated with reservoir and
trap Tor the Anson West prospeet and increased the potentiol volume of
this hydrocarban prospect,

Quantitative seismic reservior characterisation: a model-
based approach for the Sampang Production Sharing
Contract (PSC), East Java, Indonesia

Darren W, Rulley
darrenruticy@santos,com.au

A madel-based approach for quantifying post-stack seismic amplitudes
wiis conducted for the Alpha and Omega prospects within the Sampany
P, East Java, Indonesia,

Deterministic tuning eurves were generated by analysing the elfects of
porosity variations, fluid content and reservorr Lthickness, on the seismic
wavelet for various siheiclastic and limestone units for the prospects, The
turing curvis generated are able o assist with prediction of reservor
parameters at undrilled prospects,

The results of this modelling study suggest the high amplitude seismic
anomalics observed over the Alpha and Omego prospects are bright in
respanse 1o the presence of gas.

The integration of surface seismic and borehole data using
artificial neural network clustering methods

Matthew Corr, Bichord Cooper, Moggic Smith, M. Turhan Toner
ol Jou! Walls
renaperderocksolidimanes.com

We present @ new method for calibrating a classification of a 30 seismic
volume,

The classification process employs Kohonen self-organizing maps; the
subsequent calibration is perfarmed using ane of more sets of borehole
[ogs.

The methud is described in some detail, and a ease-study is presented using
diatal from the Marth Sea.

The method shows promise as an alternative to current techniques for
integrating sesmic and log data, for seismic reservalr characterisation,

COAL GEOPHYSICS

Automated geotechnical characterisation from geophysical
logs: examples from Southern Colliery, Central Queensland

Biretwnyg Zhow, Huo Gua, Peter Hatherly and Brert Paulsen
ehoudbdem.esirmau

Conventionally, geotechmcal information comes fraom cored drill holes
However, corng is expensive and most hareholes are deilled withoul o
with wery limited coring. Alternative ways of oblaining geolechnical
information need to be found. One approach 1s by geophysical logeing
Borehole geophysical logging s carried out mutinely at coal mines, It
IMCESUICE VArIDUS in=site petrophysical  pammeters, which are ususlly
carrelated with rock types and can be wsed for rock mass characterisation,
litho-stratigraphic interpretation, orebody  delineation and  grade
estimation,

This paper presents examples of aulomated geotechnical characterisation
from geophysical logs to identily the key strata respansible for caving
behaviours during longwall eoal mining at Southern Colliery in Cenlral
Uueensland, The method is based on compuler program Loglrans
Conventional logs such as density, natursl gamma and UCS (derdved from
sonic transil ime) logs and full wave sonic data are examined. The
geotechnical units predicted fram the geophysical logs are well matehed
with the ariginal strata classification and core photographs. &4 30
geotechnical model has been established based on the LogTrans
geotechmeal interpretation. The results could assist site geologists,
planning and production engineers predict and manage mining conditions
an an angoing basis,
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Borehole to borehole electromagnetic tomography at Trap
Gully Callide Mine, East Central Queenskand

Croig Miller cod Wes Nichols
cmiller @ geophysical.com.au

Borehole to borchole electromagnetic tomography, alsa known as the
Radiv Imaging Method (RIMZ), bas been used at Callide Coal Mine since
1996 for mapping tault structures behind high walls. The RIM2 system has
heen wsed af frequencies from 125 kHr to 3025 kHe at horehole
separations of 50 to 120 m. A high level of correlation with the logged
geology 15 obtamed by using close spaced ransmmitter and recewer spacings
and by the choice of the highest frequency at which signal penctration still
produces 3 good dynamic mnge. The wse of RIM2 was instrumental In
improving the geologic model of the structures behind the highwalls at
Trap Gully. The RIM2 system has imaged a range of structures including
reverse faulting and monaclinal folding with seam nffsets of less than & m
to greater than 20 m. The tomographic images produced have since been
confirmed by the wse of other geophysical methods and geoteehmcal
drilling.

Microseismic maonitoring of highwall mining stability at
Muoura Mine, Australia

Xun Lo, Justin Ross, Peter Haotherly, Bootang Shen
and Mary Duricon Fomeo
luodgdem.csirnau

In this paper we present results abtained from a microseismic monitoring
al Pt 2000 st Moura Mine in central Queensland, The objeetive ol this
study was o investigate the feasibility of using the microseismic method
to map roof fracturing assoclated with highwall mining for highwall
miminyg stsbilily sssessmenl. 14 trimdsl geophones were installed in seven
horcholes across the highwall bench, covering an area of 300 m by £00 m.
The experiment wis cared out from Jun 128h to lul 25th, 1884, More
than FOO0 events were recorded,

Generally, the recorded events were weak in scismic energy. Many of the
evients only triggered the nearest one or two geophones. The events were
classified into three bypes on the basis of ther frequency content and
seismie duration. Each type appears to be associted with different
fracturing mechanisms,

Thie first type consisted of two groupings of events. One was [ocaled m the
main sandstone roof and constrained by existing faults. They may be
caused by the release of a localised stress concentration, The second group
wirs dominated by events located in the Apor of the DU Seam near the
highwall bench, They appear to be controlled by the fault and floor stress
eoncentration near the highwall face.

The second type of events occurred aeross the mimng area and followed
the generl sequence of the mining. These are inferred to represent o
general ground response to the mining. Events of the third group were
[ocated mainly in the immediate roof of the OU Seam, They were found 1o
be wssociated with minor fracturing near te mine entres.

During the maonitoring period, about 30 entries were mined and no
sigeificant entry o pit stability problems were encountered, Therefore, the
fracturing giving rise Lo the microseismic activity obsereed ot 2000 did not
have an adverse impact an the highwall mining stahility

A new instrument to remotely monitor rock mass

deformation

RL Gwyther, MT Glodwin and M. Mee
rgwylher @ caLesirs sy

A onew system for precise monitoring of surface and  uaderground
deformations in rock mass surrounding a mining operation has been
developed and suceesstully deployed by CSIRD Exploation and Mining
since 1993, The new system is based on a horchole strainmeter, which has
the sensitivity to enable measurements remaote (for example at distances of
1=5 km) from the mimng operation, and fong-term stability 1o provide
accurate measurements over periods of years.

Straimmeters traditionally used for deformation measurement have neither
the long-term stability nor the high sensitivity o perform measurements
in these applications. This paper describes the new precision borchole
strain monitaring system (GTS) currently deployed by CSIRD Fxploration
and Miring, which has the polential lo solve these new issues in mck mass
deformation monitoring. This technology was originally developed for use
in haard rock mines [Gladwin 1977) and refined considerably for earthguake
research (Gladwin et al. 1994, Gwyther et al, 1992). A cose study of the use
of the GT5 i momitonng longwall coal mimng over the penod T993-19499
& presented.

Accurale measurement of rock mass response during the mining of massive
underground ore-bodics is essenbinl as mines beeome larger and deeper.
The CSIRO GTS system s immediately applicable in circumstances such as:
provision of guantitative data for optimal pit slope deslgn and
engineering; measurement of the stability of deep pit shopes, monitoning
the long term integrivy af shafts, large seale underground infrastructure
and surface infrastructure, and long term measurements of deformation or
rock mass creep following the mining process to provide data for
environmental management.

AIRBORNE PROCESSING 1

Tracking the transmitting-receiving offset in fixed-wing
transient EM systems: methodology and application

Richard S, Smith
RamithigFugrndirbarme.com

Fixeetd-wing Lrarsienl airborne electromagnetic methods are now capable
ot measuring the on=time response and sccerabely estimating the three
components af the primary field. Using the primary fields as the input to
an inversion algorithm, it is possible to determine the affset of the receiver
sensor (bird] from the tansmitting loop, The resull s & dynamic and
continuing measure of system geometry that can be used to augment data
processing and interpretation schemes,

Independent estimates of the offsels using a laser range Tinder show fhat
the primary-field estimates are accurate at high altitudes away from any
ground effect, Because laser range finders cannot be employed practically
al survey allilude, the primary-Ticld method con also be wsed o obtain a
dynamic estimate of the bird position close to the ground, Typieally, the
hird position is confined to within a few metres af the mean position when
using @ bird andfor tow cable with reasonably bigh coefficients of drag
Empirical observabion suggests Lhal the estimaled  positions are ~nol
significantly effected by the ground response, and are thercfore good
estimates.

In one example, the dynamic positions arne used a5 inpul o @
conductivityldepth estimation algorithm and compared with the results
oblained when using only the nominal bird position. The results Gre
comparabile,
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Automated anomaly modelling of AEM data with magnetic
dipoles buried inside a layered earth

Doreveed Serkfed o Jomes Redd
DSatteld@fugroalrbome.com.an

An algonithm s deseribed that delermines, models and classifies spatially
diserete anomalies in airborne EM [AEM) data sefs. The first module scans
weqmints of EM profiles for anomalies wide enough to have thelr arlgin in
the subsurface and narow enough Lo be caused by 8 discrele conductur,
Next, background conductivity models are determined with layered-carth
imversions from the spatially smoothed EM dara. Finally, the identified EM
anomalies are modelled first with rectangular current filaments in free-
space and then with magnetic dipoles buried inside a layered-carth, The
dpproach used takes into aecount the cffect of overbiurden blanking and is
applicable for discrete, sheet-like conductars inside a resistive host, Le in
scenaring where wortex curents dominate. Compuling Uhe current-
excitation ralio for each solution monitors the validity of this assumption.
he model parameters determined from each data segment include the
target conductar position, depth, dip, size and copductance. The method is
fully automated with the flament starl model being determined by curve
mutehing from o digital look-up table. Results from synthetic data indicate
the efficiency and reliability of the method. Automated anomaly modelling
of TEMPEST data acquired across the Bull Creek prospect, Queensland,
provides @ sensble description of the maim mineralisation and indicates the
presenee of other minor conductors.

Subsurface conductivity structure as approximated by
conductivity-depth transforms

Don Hunter and Jomes Maocnoe
donh e pesdem.chiroau

Conductivity=tepth  transforms [C0T) are widely wsed as a means of
quickly approximating the subsurface conductivity structure as sampled by
electromaygnetic systems, Uaing synthebe data from forward modelied
layered-tarths, the behaviour of COT profiles with changing conductivity
structure is explored to agsess how approximate these methodls are,

IL s shown that COT profiles exhibit o characteristic behaviour that
prevents Diteral interpretation. Specifically, profiles show a propensity to
'hulge’. The depth, size and shape of this bulge is directly related to
conductivity strecture encountered with depth but does not mimic it
Consequently, COT products (seetions, interval conductivities or volumes)
have variable levels of accuracy with depth, dependent on what part of the
bulge is being exomined. Accurate interpretation of COT products Lhen
requires that the imterpreter be mindful of COT behaviour,

Alternatively, new products based on profile chamcteristies, can be
generated and interpreted in terms of COT behaviour, To thes end, an
algorithm has been developed to automatically provide a quasi 3-layer
simplification of COT profiles. The algorithm shows promise as a means of
finding depth to base of the conductive sequence and depth Lo the top of
the first significant conductive layer

Spectral methods tor reducing noise in gamma-ray
spectrometry

Grian Minty and Jens Hovimand
Brian.Minty@agsogovau

‘Statistical methods for removing noise from multichannel spectea are now
routingly applied in gamma-ray spectrometry. The two methods in
common use are the Maximum Noise Fraction (MNF] method and the Nose
Adjusted Smgular Vialue Decomposition [NASVD) method. These methods
use a principal companent (PC) type analysis to extract the dominant

spectral shapes from a datoset, These PCs are then wsed 1o construcl
smooth spectra. The purpose of this paper 15 o evaluale current speetral
smoothing methods in terms of bath their accuracy and precision.

We develop a methodology based on the use of a synthelic spectra dalasel
where the true spectrum channel count rates [in the absenee of noise) ane
known. By repeatedly processing the same synthetic data using different
synthesised noise, and becawss the true values of the synthetic data sre
known, we denve estimates of both the preasion and aceuracy of the
provessed data.

Our tests using synthetic data show that the MNF and NASYD methods
produce almost identical results, However, the MNF method produces
results that are tractionally better in ferms of both precision and accuracy,
This may be a functinn of the rabustness of the numerical algorithms we
uged to implement these methods,

PETROPHYSICS

Electrical properties of porphyry mineralisation at the Cadia
Ridgeway gold-vopper deposit, NSW - implications for
exploration

[, Close, ML Rooch, RULG. Lewss ond S Bishop
delose@tassic.netau

The Cadia Ridgeway Au-Cu deposit i a deep (= 500 m) gold-rich porphyry
copper system located in centril NSW. A chargeability anomaly, recognised
within a praspective NW-5L mineralised corridar motivated the drilling
program, which led to the discovery of the deposit,

Ir=sitw and labaratary electrical tests were conducted to characterise the
petrophysical properties of the deposit and host sequences, The ore is both
chargeable and relatively conductive, although not sulficiently conductive
fur EM methods,

Significant scale variation of apparent resistivity was observed with m-situ
measurements using electrode spacing of one melre or more up o two
vrders of magnitude lower than values determined  from laboratory
measurements.

Forward  modelling of measured induced  polansation and  apparent
resistivity data was conducted wsing petrophysical properties determined
primarily from in-situ testing, The chargeability anomaly identified over
the Ridgeway ore body is due largely o discontinuous balos of pynile
dlteration above the cconomic mineralisation, but a highly chargeahle
spurce component associated with the economic mineralisation at
Ridgeway is alsa inferred

The contrast in conductivity between ore and host rocks suggests that
Ridgeway-style mineralisation may represent a target for magnetometnd
resistivity (MMR) surveying, Three-dimensional numencal modelling of the
expected MME response indicates that the Ridgeway deposit would be
detectable by both surface and down=hole BMMB surveys,

Petrophysical properties of the Goonumbla Voleanic Complex,
NSW: implications for magnetic and gravity signatures of
porphyry Cu-Au mineralisation

Dowied A, Clerk and Phdlip W, Schmidlt
d.ebark @ syd.dem,csiroau

Petrophysical data are important for constrainimg  the  geophysical
signatures of the Endeavour Cu-Au deposits within the Goonumbls
Valeanic Complex [GVE), Susceptibilities vary systematically with lithology
and, particularly, with alteration. Remanence tends to be subordinate o
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induced magnetisation in the GYE Densitics are predictably related to

- compasition, Alteration effects on densities are generally minor, although

ks with particularly strong development of secondary  magnetile,
hematite vr sulphides hive ligher densilics,

Modelling of magnetic and gravity profiles over the Goopembla Volcanic
Bett and the GVC, constramed by geologies! information and petrophysical
propertivs, suggests thiat the GYC is underlinn by a large zoncd (nfrusion,
representing the parent magma chamber, which has a substantial low

- density, weakly 1o moderately magnetic, core of alkali feldspor granite to

morgonite composition, enclosed by marginsl mafic mongomile and
monzodiorite phases. The matic roof zone and marginal phases of the GVE
have high susceptibilities [» 0,08 51, > 25 vol % magnetite].

Aprominent ridge of fow-density material occurs along the eastem marngin
of the mother intrusion. & rone of lower susceptihility occurs above the
felsac ridge, probably representing magnetite-destructive alteration due to
Muds emanatimy  Trom inferred underlying felse introsion, Thscone
appears to be related o the Endeavour Lineament, which is thought o
eantrel the emplacement of many of the minerlising ntrusions in the
GVC. Magretic signatures of  deposils tend to be obscuied by the
helerogeneous magne e eovironment, but refleel vanably developed halos
ot enhanced magnetite content, associated with early potassic alteration,

csurrounding a core of reduged magnetite content, which represents the

combined effect of felae mineralising intresives, mineralising phase (K-
feldspar dominated) alteration and phyiiic overprinting,  Different
signatures can be expected for lava-dominated wall mck sequences [weak
to moaderate anmlar high with  well-developed central low) and
vobeamchastie-domimated sequences (ummodal weak o moderate bighl.

Can sphalerite be a polarisable mineral? An example from the
Century Zn-Pb deposit

P Hiowke ond P 1 Orooker
phawkegageoluwa,edu au

While sphalerite s an important are-forming mineral, the difficoitics nof
explaring for this minerl target due to its Iow petfophysical contrast with
gangue materal ave been well documented, Fortunately, mony large zing
deposity also contwn dense and conductive secondary sulphide mincrals,
which are god targets for standard geaphysical fools

The low-grade melamorphiv, sediment hosted  Century deposit of
northwest Quecensland represents a siylc of mineralisation rich in zine, but
with relatively few accessory sulphide minerals. Mineralisation s generally
stratiform, consisting of fine-grained laminae of sphalente, pyrite and
iilema cross cul by veins of sphalerite and galena n the upper layers of
the depasit. Pyrite replaces spliairrltr as the main sulphide mineral at the
haise of the deposit. OF the wide mnge of techniques applied to detect the
deposil, including the gravity, magnetic and eleclromagnetic melhods,
only the induced polarisation techmigue shows o clear anomaly,

Copventional wisdom would suggest this induced polarisation anonmaly
wits sopreed frome galens oo the upper parl of the depost or pyrile
enrichment in the footwall shales. The authors suggest that sphalerite may
b 3t ignificant contributor to the observed chargeability respanse. Further
study of the electrical properties of this minesal is required o asses the
potential for using indueed polarsation as direct taegeting towl Tor zine-
rich prehodies with a low content of secandary sulphides,

Relationships between regolith materials, petrophysical
praperties, hydrologeology and supergene Ni enrichment at
the Cawse Ni-laterite deposits, Western Australia;
implications for exploring with AEM

Tim Munday, Josmine Rutherford, favsan Meyers and Marr Cooper
LmundayEd peradem.caneay

In the Eastern Goldfields of Western Australia, aicharne electromagnetic
[AEMY data have been acquired over areas prospective for niokeliferous
laterite deposits, although ther application m exploring for this style of
mineralisation s not well understood, In part, this can be attnbufed tooa
lack of detaill concemning relationships between supergens Ni enrichment
and 1he petrophysical. particularly electrical, properties assocated with
prospeetive regolith materials and settings.

Thig isstie was addressed using a combination of multi- parameter borehole
geophysical techmgues and b analyss of mineralogy, geochemstog and
solufnle salt content for 24 drill holes in &8 zone of known mineralissation
associated with the Cawse lateritic Wi deposits, located in the Fastern
GoldTields, WA

The regolith associated with supergeme Ni enrichment exhibited a comples
vertical conductivity structure. In places, elevated conductivities were
comeident with Ni-Mn-Co mineralisation. These correlations were noted Lo
oeeur @t hydmmaorphic barriers associated with structuml discontinuities
or in places where regolith textural changes were marked. The abserved
regalith electrical structure: was indicative of contemporary groundwiater
provesses, with ligher conductivtics assovated with concentrtions of
solubile salfs

Resialls suggest that AEM dala could be used as an exploration ool
particularly to locate structurally controlled conduchivity contrasts that
may be associated with Ni enrichment.

HIGH RESOLUTION SEISMIC

The influence of coal-mine geology on seismic data guality in
the Bowen Basin

Trisy Frr_rn and Steve Hearn
tpetersamvelpro.com.au

Uver the past two decades nuemerous  seismie surveys: have been
undertaken o assist with exploration over Austrafian coal mines. More
recently this has been extended to assist with mine design and coal
extraction. This latter application is placing increasing demands on the
nuality and resolution achievable with the scismic method.

W present @ number of examples of sesmic surveys conducted in the
Central ond Northern: Bowen Basin which illustrate thal seismic dota
nuality & steongly Influenced by focalised mine geobngy, Unfavoucabie
near-surface conditions including varfable weathering and the presence of
brasail L or other gh-velocily byers can drastically mpact on image gty
Ihe stratigraphy af the target coal scams dlso attects the detinition of the
tanget seam

We comment on varous ways of reducing  the adverse cflects of
unfavnurable mine gentogy. By incorporating knowledge of mine geology
in the acquisition design and by utilising appropriate processing solution,
it s passible 1o obtain igh quality seisome imagirny,
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Bandwidth requirements for shallow, high-resolution seismic
reflection

Steve Hearn and Matasha Hendrick
steveh@ovelseis com au

The optimum handwidth for shallow, high-resolution seismic reflection
differs from that required for conventional petrobeum refleclion, An
understanding of this ssue 15 essenbal Tor correct chowe of acgquisition
instrumentation. Numerical modelling of simple Bowen Basin coal
structures illusteates that, for high-resalution imaging, it is important to
accirately record all Treguencies up o the limit imposed by carlh
scattering, On the contrary, the seismic image is much less dependent on
frequencies at the lower end of the spectrum, These quantitative
nbservations support the use of specialised high-frequency geophones for
high-resolution seismic imaging, Synthelic sesmic inversion  rials
demonstrate that, irrespective of the bandwidth of the seismic data,
additinnal low=-frequency Impedance contral is essentinl for accurate
inversion, Inversion  provides no compelling argument for the use of
conventivnal petrolewm geophones in the high-resolution arena,

Estimating coal quality from seismic data - is it possible? A
case study from the Bowen Basin

Henk van Paridon and Gory Follon
henk @@aeosolve com.au

This paper is @ case study feom the Mewlands Colliery, Bowen Dasin,
Oueensland, Australla. Stratigraphic information from high quality 30
seismic datd was used o estimate the ash content for coal guality, A
vunety of sesmie attnbotes were used, including impedance and facies
amalysis. Hard data from geophysical logs and core based ash content
determinations have been correlated with these attributes, The application
ond limits of the methods are discussed,

SEISMIC MULTIPLE ATTENTUATION

High-resolution radon demultiple

Neil Hargreaves, Nick Coaper and Peter Whiting
neil_hargreavesgiveritasdge.com

It is well known that the conventional Radon demultiple may fail when
there |s Hmited differential moveout between primaries and multiples o
when the inpul data contain alivsed evenls. These limitations can be
overcome by an extension of the conventional Radon transtorm, which
uses data-deriverd constraints to enhance the focusing of energy in the
transform  domain, This leads to better separation of primaries and
multiples and an improved resistanee 1o erroms due to noise and aliassing.
Data examples show the benefits that result in practice from this high-
resalutinn version af the transform:

i) Better multiple removal and signal preservation when primaries and
multiples have small differential moveout;

b) Remaval of aliased multiples without the need for pre-inlerpolalion,
and,

c) Hemoval of alissed noise in the course of demultiple processing.

surface-Related Multiple Elimination: applications to an
offshore Australia data set

Ardlrew 5. Long, Roold van Borselen and Leharme Founloin
andrewlong @ prih.pys.com

The presence of free-surface-related wave phenomena is a classie problem
in marine seismic data processing, Over the years, the imdustry has relied

hewvily on conventional multiple suppression methods such as predictive
deconvolution and differential move-out filtering to remove surface-
related multiples from marine seismic data. These melhods are based on
rather speeilic assumptions sboul the subsurtace and charactenstic
differences between primaries and multiples. Since these assumptionsg ane
often not met in the field, the effectiveness of these methods may be
lmited. Surface-Related Mulliple Elimination (SRME] s o relatively new
method that removes all surfsce-related multiples, without using any
additional information about the subsurface. Application of SEME o
offshore Australla data sets results in much improved results, where
relatively weak primiry rellections become mone interpretable,

Quantifying multiple suppression of stacking

Juhn F Barrish
JEFirrish@@ periscis.com

The motivation for this study was @ T289 request by Shell Of Company's
Peeten Syria Petroleum Company to evaluate several 3D acquisition
proposals in the light of suspected multiple interference, Even with proper
A0 imaging, could the prospect be obscured by mulliple mierference
evident in prior 20 seismie data?

Seismic geophysicists need o quantitative way to quickly évaluate and
compare seismic data sets with respect to multiple suppression, & new
dinensionless-frequency response curve has been developed to quickly
quantify the multiple suppressinn capabilities of stacking within a single
CMP. When there are 3 large number of diverse CMPs within a 30
acquisition, the mean-squarcd-amplitude of the dimensionlcs-frequency
response curves can be used to quantify the average multiple suppression
within an entire unit-cell of coverage

Quickly recogmamy and guanbifying multiphe micrferenee can be very cost
cHeetive, Merely, reducing the acquisition casts without quantifying
known multiple interference in seismic data con lead to wasted man -hous,
wasted money, and ullimately poor gualily seismic interprelalions,

Patentially poor 30 acquisition designs can be quickly and inexpensively
eliminated by proper application of this new tool, The best alternatives can
be selected without field-testing, computational overload, or dispiy
wverload, More cost eHective acquisition and processing can be chosen with
respect to multiple suppression, In addition, some mone rabust rules-of-
thumb were developed for 30 seismic acgquesition wud provessing desig.

INNOVATIVE AIRBORNE GEOPHYSICS

Falcon gravity gradiometer technology

Jomes B Lee
lee jim jhaphhp.com

The BHP FALCON gravity gradiometer is a derivative of the Gravity
Gradient Instrument (GGl developed by Bell Aerospace (now Lockheed
Martin) between 1975 and 1990, The basis of the GO design noan
avcelerometer complement consisting of four accelermmeters coui-spaced
on a circle with their sensitive axes tangential to the circle. This
configuration rejects both commaon mode acceleration and rotations aboyl
the axis perpendicular o Lhe plane of the complement. The complement
rermains inlrnsically sensitive to rotation rates about axes in the plane of
the complement and is sensitive to the acceleration environment to the
extent that there s imbalance in the aceelerometer sensitvities. Rolation
of the complement moves Lhe gradient signal to twice the rotation
frequency, away from the effects of low Trequency accelerometer hisg
changes. The GGl s mounted inoa high performance inertiol stabilsed
platform to reduce rotation of the mstroment so that its sensbivity to ths
mobion does nol represent a significant noise source.

T4 Preview AUGLST 2001

ASEG 15th International Geophysical Conference and Exhibition



Mstracks

The GGI accelerameters are designed for very low nolse, reguiring hard
evacuation, high pendulasity, low spring constant and attention 1o the
comstramment loup, Acceleromeler pairs are aligned wilh precision und
their sensitivitics and frequency responses are matched. The scale facior
{sensitivity] and alignment of the sensitive axis of each accelerometer can
be adjusted. These adjustments are made o minimise accelérometer
imbalance by monitoring the response of the system to specilic stimul)
through rompensation lnaps.

Survey logistics were considered dunng develgpmient af the system and
the result 15 o system which requires - limited . preparation, s langely
automated during surveys, places few restrictions an flight planning and
has been operated in harsh ambient conditions, Data processing is
stream|ined and data guelily van be checked wmmediately after g Thght,

FALCON test results from the Bathurst mining camp

Mark  Dronsfield, Asbjorn Christensen, Peter Dhorfe, Marion  Rosc
antl Peter Stone
dransfield mark mhgabhpoom

BHP commenced  exploration surveying with the world's first fully
operational, airharne gravity gradiometer in October 1999, This
gradiomeler {Galled Enstein), together with a later one called Newton, wis
developed in conjunction with Lockheed Martin by BHP's FALCON project.
Faleon data are acquired by Sander Geophysics Ld., flying a Cessna Grand
Caravan tosurvey specifications typical of aermangnetic Surveys,

Ihe first FALCON survey was flown over a portion of the Bathurst mining
camp in New Bronswick, Canada in order to compare system performance
with existing extensive and detailed ground-gravity data.

The ground-gravity data, supplicd courtesy of Noranda Minerals
Exploration Ltd, were upward continued to the flying helght and vertically
differentimted o provide vertical grayvity gradien! daty suitable for
comparson with the airbome data,

The two data sets compare very well and the results demonstrate that the
FALCON @irborne gravity gradiometer i copable of detecting sources with
a vertical gravity gradicnt sigral of grester than 10 Edoand & full-widfh at
half-maximum of S00 m,

Normandy heli-horne time domain

Grotom Royd
graham.boyd @ normandy.com.au

In Apedl 1988 Normandy successfully flew a new helicopter-harme TOEM
system, This system has been in constant use-and data comparing ground
and @rborne TDEM are presented.

In December 2000 & new non-metallle vesion of the system was flown
which @llows a combined transmiller and recever 1o be lown al 30 m
terrain clearances Data companing the ME | and ME Il versions are
presented,

RADIO AND RESISTIVITY TOMOGRAPHY

Radio tomography (RTFEM), practical image fidelity or
resolution

Gront Raberts and Eric Wederpoli
goroberbsPgeophysical comgy

Radin Tomograpky (RTFEM) is applied In mine to define genlogical hazards
i advanoe of ool mmmg, gutline ore bodies n base metal exploration and
a range of geotechmical and environmentsl spplicalions.

This paper ranks the dominant sountes of image degradation in terms of
sigmilicanee, sos W provide goidelines on the practical applicability of the
technique.

RTFEM appears o have niche rather than general applicability

w |t cannnl accurately image features arented parallel o the survey ling;

& |t will not generally be able to probe the interior of targets unkess the
wllenuation s such (hat signal s observable Uhrough the strongly
attenuated zone (Le. above noise level), and;

® The resolution perpendicular to the access lines will always he relatiely

o,

A realistic version of the actial conductivity [or attenuation) image can be
achieved by wsing robust imaging inversion methods For base meral
gy, 1 would also be desirgble 1o develop algorithms which can deal
Better with signal attenwated below the nome level at the receiver, and
which can take better aceount of the variation in antenna coupling. The
current approaches still have significant limitations.

Ihe technique s applicable for coal scam imaging, but resolution paralicl to
data collection lines is two to three times [ess. In these cases usually the nnly
feature observabile is o step in inage level and nol the outhne of  structue

The technigue is well suited for delineating the external geometny of base
metal deposits when the host rock is relatively homogeneous and resistive,
This preciudes working i areas where the host rock s pervasively. altered
of pervasively mineralised with disscminated sulphides.

Determination of ore body continuity by a 2.5D resistivity
tomograph method

fingping fhe ond Stewart Greeahialgh
Jehegegeoloyyadelaide eduau

The efectrical resistivity method has been used in the explofation industry
for many years. However, it is mainly used oncsurface surveys and has not
been apphied extensvely in crosshole situations: Two reasons for this-are
that there 15 nat a very good inversion technique developed for crosshaole
neametries and theee is oot good way 1o display crosshale survey data like
peeudosections in surface surveys, Bul the need fo detecting geological
structures between two boreholés in the mimng industry is urgent.

Here we present a few examples fior detecting ore by continuity with the
250 resmtivity tomography method. Fistly, we produce o Tew sets of
borchole numerical madelling data for different models, with our 2,50-FEM
resittivity modelling program. Then, aur 250 FEM  resistivity inversion
program is used to jnvert the model data to obtain thie resistivity
distribulion between the b boreholes, The three examples show it 250
resistivity inversinn can clearly detect the ore body cantinuity between two
borchnles fram simple hipole bipole scanning data. The technique can he
very easily used in exploration and s rmost wselul Tor mining purposes (o
delineate the structure between borcholes,
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LAND SEISMIC ACQUISITION

Mini-505IE — successtul shallow 3D seismic data acquisition
in an environmentally sensitive arca

Kere! Deimi, Mike Reveleigh and Keith Bortlett
kdriml@@velpro.com.au

Environmental and cultural restrictions are increasingly impacting
exploration effarts for mineral and energy resources, [tis almost impossible
to gather sesmic data without being constramed by these factors, 30 Gind
seismic dala acguesthon requires intense source and receiver sampling
particutarly for high resalution work where shot and receiver line intervals
can be as little as 45 m, Consequently, the aequisition method chosen 15
extremely mportant, s il will govern the degree of environmental impact
impased by the survey.

In the case of the Onley 30 survey, Lraditiomal sources such as dynamile
and vibrabor were deemed to be wunaceeptable, on environmental grounds.
Mini=S051E, which utilises a light, portable sirface compactar [Rammer) as
A source was an acceptable alternative, After comparing the results from
the 'Rammer' source with dymarmile and vibralor sources, the Mini-S051E
system proved to have the penctration and eesolution necded fo acquine
useful A0 data. However, as could be expected, the signal bandwidth of the
Mini-SOSIE [and vibrator) data was not as igh as that of the dynamite
datia.

After extensivie software and hardware development aimed primarily at
increasing recording channels and receiver line numbers, @ pilol 30 sesme
survey was necorded. The aim of this survey was to delineate small faults
and ather genlogical features, to assist in mine planning. The Mini-5051E
a0 data were of bigh guality, From the interpreted data volume it wis
possible Lo resolve @ scam split s well os a likely small faull = eritical
intormation for mine planning.

The environmental mpact imposed by the sarvey wiss mirmmal, with o
negabive feedback from relevant landholders,

Sweeping changes for vibroseis operations

Brent O'8ricn
Brent _O Brieng@VeritasDGC.com

This paper reviews current ship=sweep and High Fidelity Vibratory Seismic
[HFVS] operations and teacks their evolution aver the past three to five
years, Projecting the technological advances and operational experience
over this period, high-productivity and igh-resolution vibroses survcys
may become @ Tuture standard in the ol industry.

Such surveys utilising simultaneous sweep technology are designed 1o use
increased vibrosess production to explore large arcas with suitable fold and
resolution, or improved scismic data quality through increased fold and
denser surface sampling.

Further improvement in seismic data quality in all forms of vibroseis
acruisition is achievahle by real-time processing of actual vibrator ground
mation with the wncorrelated field record. Perhaps vibroseis sigral
-comelabon with @ synthete pilol sweep will become an outdated
stundard !

QOuantitative source testing : a comparison between an
60 000Ib vibrator and an 80 000Ib vibrator

Heter van Boaren
Petervan Baarengd WesternGeco.com

The Ouantitative Guality Analysis [00A) method provides an alternative to
subjective analysis of source tests by wusing analytical measuroments on the
seismic signal. This is achieved by measuring @ number of wavelel
attributes of the seismie signal Lo determine seismic gquality. This provides
an obpective method to determine qualitg. The QDA method s
demaonstrated an a vibratory saurce test where a 60 00010 M26 vibrator is
compored with an 80 0001k M30 wibrator on @ prospect in Australia, The
combinabion of these attributes shows the OOA method can clearly
differentiates between 60 000l and 80 000Ib vibratory sources in o
manner, which is consistent with expert subjective analysis.

SEISMIC PROCESSING AND ATTRIBUTE ANALYSIS

Estimating residual statics using prestack migration

John C Honcraft and Xinxiang L
hanceaft @ geoucalgary.ca

A method iopresented for cstimating residual statics that are computed
priae to normal moveaut correction. Mo velocity information is required,
and the offset and structure terms are eliminated from the decompusition.
Muodel source fshot) records are formed wsing the EOM methad of prestack
migration ta provide a one=to-one trace for cross-correbation. After crogs-
correlation, the estimated time shifts are decomposed directly into souree
and receiver statics,

Ihe methaod is stable for ling time windows that Jre input to the cross:
correlation, and provides solutions for structured data where other
methods Tl

Effect of smoothing radius on refraction statics corrections in
hard rock terrains

Leonie B A Jones ond Boery 1L Dvammond
lennie lonesEsagso.gmau

Fhie sensitivity ol refraction statics to choice of smoathing radius has been
investigated for a deep crustal seismic line across part of the Lachlin Fold
Belt, The effective smoothing radivs depends on the size of the Fresnel
aone for the refractor and we demonstrate that choice of smoothing radius
15 ritical to the quality of the fimal stack wheree the refractor varies rapidly
along the line. |f ton severe 5 smoathing is carried out, the quality of the
firal stack is severely degraded, although it cin be partially recovered with
aulomatic residual stalics, In this case, sutomatic statics calculated for a
decp gate between 3 and 5 < TWT were able to sharpen features in the
upper 2 & However, the implication for areas withoul good reflector
conbinuity s that determmation of the optimum smoothing i caleulation
uf refrachion statics is crucial,

A new technique for mapping fractures using 30 scismic data

Mu Lue and Brion L Evans
milun@Eaeophy.curtinedu au

We developed and tested an attribate mapping techninue, which was
fownd very wseful In aiding fracture detection, It requines a transform of
binned CMP trace dato from the original Cartésian spatial coordinales toa
Polir system and displays the important seismic attnbutes in s polar-plot
form. Data [lincations within the map are direct indicators of the
orientation of fracturing, The technique utilises all available azimths and
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offsets in @ super b and can operate on any 30 seismic data with wide
itetmubthal and otfset distributions

We demaonstrate the application using real field data and  physical
modelling dati,

AIRBORNE PROCESSING 2

Mew advances in the analysis of potential field data by
multiscale edges

T Poulet, H. 'Escrivan, F Boschetti®, P Hornby ond I, Horowitz
FBoschethi@ned.dem.esirn.au

Given a gravity profile, the location snd size of 1 block=-like approximation
Lo the sowrce can be tound with the use of simple formulas that do not
invilve any searching. This allows for o very fast algorithm and real-time
results. The approach has proven robust when Gested against different
ireegular sources angd under noisy conditions, An application to real data is
ils0 prosented.

Designing matched bandpass and saimuthal Hillers for the separation ot
potential-field anomalics by source region and source type,

Designing matched bandpass and azimuthal filters for the
separation of potential-ficld anomalics by source region and
sourve lype

Jeffrey 0. Phiflips
JeffiE usys.goy

Matched handpass filtering of potential-field data, based on a mulli-layer
equivalent source model, provides @ useful way to scparate short-
wavelength anomales that originate at shallow depths from  long-
wavelength anamalies that generally originate ot greater depths, Malched
arimuthal filtering is a new concept that can be used in comuniction with
the bandpass Nllering o suppress directional noise or to enhance
direchional signal. An implementation of matched bandpass and azimuthal
filtering using multiple equivalent-source loyers is demonstraled on
aeromagnetic date collected over the Albuguergue Basin, New Mexicn,
UsA,

Improving the quality of aerial gamma-ray surveys

Bruce Diwckson
Iedicksan @@ dem. ceirean

A review ol the paramelers used in processing acrlal gamma-ray survey
data from a number of recent surveys showed that many surveys were
processed  with incorrect waloes. Many of Lhe problems arse from
unrecogmised varations m coneentralions of @rborne radon during the
collection of the calibration data. These problems may be avercome by:

® Testing values against expected values Lo (lag polential prablems,

® Deriving the heighl attenuation cocHicient for U from the average
vilues for Koand Thaf the value does not fall between those for K and
Th, and,

= Calcwlating the sensilivity coefTicents al vanous heghts and platting
the KU and K/Th ratios Lo reveal any radon effects.

If necessary, a U sensitivity value can be oblaimed by appropriately scaling
the Th value.

MINERAL EXPLORATION APPLICATIONS

The geophysics of the Anjing Hitam Deposit: from mapping
shales to a major discavery

Jovan Sihie amd Robert Seed
Jsilie @ higpond.com

The Anjing Hitam sedex Jeadfcingfsitver deposit, currently cstimated to
contain 10 million tonnes at approximately 2580 PhiZn combined, s ane nf
the most significant new hasemetal discoveries in the world during the last
ten years. The deposit, still open at its deeper southern extremity, is located
at Sopokormil Northern Sumatra, Indonesia some 250 km SW from the city
of Medan. It is inan area of high mountainous relief and was only recently
recognised a5 having the potential to host significant basemetal deposits.
In July 1999 some two years afler the start of the Sopokomil exploration
program a major ground EM sureey was commissioned using the TEM
system. Before the [M survey, and over a period of three years, Lhe
prospective shate and carbonate horizons had been doilled at sixteen
different localions amd Tailed Lo identify @ substantial’ deposit in the anea.
During the UTEM survey, with every line of data containing at least two to
three anomalies, it hecame obwvious that a noember of mnovative
interpretation procedures would need to be introduced Lo recognise (and
compensate forl;

& Tapographical effects,

& The geomelry of the conduclive souree;

* Structural disruptions to the shale unit, and;

* Localised conductivity increases within the shale umit whose response
may be dominated by local current gathermg effeels

Introduction of these new interpretation technigues resulted in g number
of changes to the initial EM program and identification of & number of
targets. The first drillhole of the new drilling program explored one of the
EM/geological targets and revealed an intersection of 17 moat TR.8% Zn
and 12.45%: Pb in what is now recognised as the Anjing Hitom deposit.

Subsequent DHEM surveys confirmed that the massive sulphides, which
characterise the deposit and which is concealed beneath the topography,
are the cause of the initial UTEM response attributed 1o the orebody The
initial grownd EM response however 15 now known o have been largely
duominated by @ current gathering response. Other genlogical faeophysical
targets are currently heing pursued on the property, with two of the three
drilled targets sssociated with massive sulphides hosting sedex lead(zine
mineralisation,

Exploration drillhole targeting with gocad: recent advances
in 3D model construction, query and visualisation

Jemmifer Levett and John Melinughey
jennifer @miragenscience.com

The work  deseribed  here  summarises an early  experiment  in
multidisciplinary, integrated 30 GIS for explomtion dillhole targeling
using the Gocad technology, The objective of the project was lu prove the
feasibility of 30 model construction and multi-layer spatial data query and
analysis using 8 typically incomplete and inconsistent property-scale
mingral explorition data set. The data are from a junior mining compamy
exploring for gold an the south Carhin Trend, Nevada, USA

A 3D topological” structural model of fault blocks and honizons was
constructed based on surface fault and contacl mapping, amd sections
nterpreted  from sparse drilling. The resulting 30 representation
corresponds to the vector geological map layer in 20 GIS. A 30 grid was
superimpesed an the model volume, corresponding 1o a raster gnd in 20
G5, in which each grid cell "knows' Lo which faull Wlock and formation it
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helongs. Several more layers of geophysical, geochemical, and spatinl-
topological data were added to the 30 grid madel, which was then used as
a basis Tor query and arabysis wing Boolean and numerical operations. 30
spatial queries, like their counterpart in 20 GIS, correspond (o
conventional explomtion reasoning for highlighting model sub=wvolumcs
favourable (o mineral occurrence, and thus likely drillhole targets They
may also be used in developing an enderstanding of the multidsciplinary
data relatinnships that define mineral ocourrenee.

Hesults of ths case study demonstrate that a troined user of the
technnligy can construct an advanced 30 topological model of 8 property
containing several formations, multiple fault blocks, drilling, geophysical
and geochemical data within a time frame (approximately 10-15 days in
this case] that i very shorl in comparison 1o project cycle times and data
acquisition costs, The value of the model to the explosabon team i Uhis
case study was regarded as very high, and 1§ now being used as a
Tramework for guiding engoing exploration decisinns,

Recovering IP information from broadband EM measurements

Andrew Lockwoodd
alnckyipoenl uwaeduan

Fast eleelromagnetic (EM] inverse technigues can be applied to induced
polarisation (IF) data, especially when induction effects compheate the
interpretation of 1P measurements. The EM inverse modelling afgorithm
automatically compensates for induction effects and can be used 1o solve
tor comples conductivily, & synthelic example is initially presented that
dempnstrates the successful recovery of dispersion information from an
interpretation problem containing M coupling effects A pole dipole array
operaling from 001 Hz to 10 kHz is chosen as the system to be studied
over 3 layered, conducting Earth, The resulls show the deterioration in
sensitivity to deep conductors at high frequencies which limits the suceess
of this method at frequencies aver 100 He, Below this lmit, relatively gond
informalion s recovered, The procedure is found to be relatively insensitive
o the amount of reqularisation emploved 1o stabilise e inverse problem.
It is also noted that good estimates of the dispersion can be made even
when the conductivity structure is poorly defined by the inverse madelling,

ENVIRONMENTAL EM

Grophysical characteristics of salinisation at Cape Portland,
NE Tasmania

A Howlett, M. Rooch ond L E Reid
hrweletta @ postof e ulas.edu ey

An integeated geophysical study of <alinisation at Cape Portland, ME
Tasmania, has mapped the distribution of saline areas, and has identified
constrictions in the hydrogeologie basement and a possible source and
trangpart mechanism for the salt.

EM-31 data vollecled in the area not only clearly delineate the extent of
salt sealds, but also highlight areas of clevated conductivity not visibly
affected by salt, EM-31 data has enabled the distribution of the salt to be
mapped al @ much higher résolution than was previously possible using
shallow drilling,

Results from: time-domain electromagnetic surveys confirm the responses
seen n the EM-31 data and provide additional information about the
subsurface  distribution  of  saline materal,  Conductivity  depth
peridosections and layered earth inversions indicate depressions of up to
140 m i Lhe resistive basement are infilled with more conductive material.
Ground magnetic data show the distribution of shallow Jurassic dolerite
hasement features and define a major negabive amplitude anomaly, which
tronsects the study area. This feature s colncldent with depressions

identified from Lhe Ume-domain electromagnetics and with & negative
Bouguer gravity anomaly.

The electromagnetic and potential field interpretations are consistent and
indicate the presence of 8 major palecochannel mhlled with more
conductive material. This feature is inferred to be the major control on
salinisation in the study aren

Filling in the gaps - validation and integration of airborne
EM data with surface and subsurface observations for
catchment management - an example from Bendigo,
Viclaria, Australia

Richard Lone, Dovid Heisters and Poul MeDaoneld
rlame @0 fugroarborme, com.au

An althome electromagnetic (AEM) survey was flown with the TEMPEST
System over the Kamarooka study area narth of Bendigo.

Conductivity values derived from AEM measurements woere compared with
horehole conductivity wvalues obtained with an EM35 induction probe,
indicating an approximalely 1:1 relationship between the two quantities
when taking into sevount the vertical (several metres) and horizontal (100
m) resalution of the ALM values

The thickness of Terbary and Ouatermary cover overlying  Paleozoic
hasement was mapped as the fransition from moderately conductive cover
to resistive basement Pnl:wnﬂm‘nngr lines were mapped in the lower parls
ol the survey area using the topography of this interface, and in the upper
portions of Lhese buried valleys by racing low amplitlude megnetic trends
assockated with the valley infill matenal.

The lateral extent and depth 1o a shallow [0 10 15 m), highly conductive
layer was mapped. This layer was interpreled (o correspond o high sall
concentrationg at the groundwater table. Areas where this layer intersects
the land surface correlate with mopped areas of saling discharge,

The conductivity values derived from TEMPEST AEM data provided 8
reqularly sampled 30 famewnork into which sirface observations and
sparsely distributed sub-surfoce observations were incorporated as part of
an integrated hydrogeological investigation.

Application of the EM-31 terrain conductivity meter in
highly-conductive regimes

1 E Reid and A, Howlett
James Reid dgutaseduau

Ower  highly-conductive earths, the maximum  ctieetive depth of
investigation of the EM-31 terrain conductivity meter is reduced from its
theoretical value of & moal low induction numbers, I extreme cases,
depths of investigation may be as small as =25 m and =4 m for the vertical
coplanar and harizontal coplanar coil confiqurations respeetively,
Sensitivity of the instrement to the depth of the overburden-hasement
boundary i bwo-layered  carth models 1w highly dependent on the
geoelectric structure. Over highly-conductive carths, the in-phase
companent of the response is depends strongly on the subsurface electrical
conduetivily, The restricted measuring range of the EM-31 instrument is
however a severe hmitation on the wselulness of m-phase measurements
in such cises
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PSDM AND DEPTH CONVERSION

The suceess of PSDM over the Anama Structure in the Papuan
Foreland basin, PNG — a case study

Moki Petkovskr ond Keith Brodey
mipe Lhovsked osleom.au

The spccessful application of Pre-Stack Depth Migration (PreSOM) over
the Anamis structure has been demaonstrated by the recent drilling of the
Anama-1 well. The effectiveness of troditional depth conversion
methadalogies is limited in the Papuan Gull Arca due to significant
loteral welocily vanabions introduced by thick Tertiary carbonates,
channelling and shallow gas accumualations in Plincene-Recent sedimenis,
Ax a result the validity of Mesozoic structural closures proviously drilled in
the offshore Papuan Foreland Basin is highly questionable,

Sparse well control, and stacking welocities significantly affected by
raypath distortions, hinders the definition of aveurate velocity ficlds. In
an attempt to resolve these limitations and improve the accuracy of the
inlerpreted velovity fields, PreSOM was applied 1o a modern 20 seismie
grid acquired in 1996, Detailed velocity interpretation was conducted
using coherency inversion across the seismic yrid over the entire Anama
structure. The resultant velocity model was tied across the seismic dota
stl privr to generating the PreSDM sections, The final depth interpretation
was completed an 5 workstation using the PreSDM sections,

The PreSDM bascd deplh map was used to locate the Anama-1 well, A
depth closure was identified with the interpretation of the PreSDM
sections where no valid closure was present i the tme doman, Drilling
results from Anamia-1 showed the maximum ermor for predicted tops
based on the PreSUM processing was within 1.20, while the error Tor the
predicted top target sand was less than 0,65,

PreSOM processing is principally mimed at improving imaging and lateral
continuity. However, by tying the velocity model used in the PreSDM
prwessing across 3 seismic grid iU was possible to mprove the sceuracy of
ahsalute depths without detrimentilly affecting both imaging and Lateral
conlinuily. In his case history it was possible to use PreSDM as a predictive
towl for absolute depths,

Horizon velocity analysis for depth conversion, a case study

Ronmdall Tnylor
eandall taylor @@ u pstream.origineneryy.com.au

This eaise study compares three methods of deriving velocity information
from seismie data for the purposes of depth conversion. Horizon Stacking
Velocity Analysis (HSVA) and Interval Velority Analysis (V&) have been
used to denve average and interval velocity data over the Yollo structure
in the Bass Basin, approgimarely 120 km north of Tasmani, The resultant
velocity maps are compared with those derveed from (more commanly
used] vertical function stacking velotitivs generated during processing

As HSVA and VA are bath horizon-based approaches Lo velocity picking,
Iateral velocity trends can be more readily identificd and interpreted to be
congisten| with the gealogical structure, than reqular stacking velocities, A
welucity gradient between the two wells in the survey area is known to
exist from check-shot data, This gradient i shown 1o be monre accurately
determined from the horizon velocity analysis than from the stacking
velugily vertical lunections. This supports the conclusion that HSVA and IVA
fin this case, and perhaps in general] are a more accurate source of veloeity
cantral for depth conversion tham more routinely used reqular stacking
velocities, In this example, the relative accuracy of HSYA and IVA velocities
s shown to be within 10 mfs of check-shot data, compared Lo severa| tens
of mfs for velocity derived from stacking velogity vertical functions

Buffalo Oil Feld: geophysical success under Big Bank

Brenton Oke, Mark Stanfey, Tany State and Paul Regg
oke.brenton b bhpeom

The Buffale Ol Feld i located in Production Licences WA=19-1 and WA-
21-L in the Bonaparte Basin, approximately 300 km off the coast of
northern Western Australia. The discovery well, BufTalo-=1, was drilled in
September 1996 and encountered @ 45 m ol column within sandstone
reservairs of the Callovian Elang Farmation.

The Tap Elang boundary is typically very difficult to mterpret on seismic
data. Modelling has shown this boundary to have a Class || AVD response,
Lo, where a polarity reversal of the seismic event oocurs across the CMP
gather, resulting in attenuation of the event during stacking.

In addition to this fundamental geophysical probilem, the Buffala field
underlics a seafloor carbanate bank ['Big Bank'], which rises from the
seaflonr, 300 m below sea level, up W a depth of 27 m below sea level.
Interpretation of the underlying geology on conventionally processed
seistmie data s made very difficult by severe ray-path distortion from the
steep sides of this bank and the large welocily contrast with the
surrounding water At top reservoir level the very poor seismic data fuality
15 @ consegquence of poor signal pencteation, poor reflectivity, Faulting,
multipies and severe imaging problems, which also give the reservoir
section the appearance of being highly faulted,

A 3D semmie survey was acquired In 1996 aver the fleld, and o vast
improvement in data quality and reliability was obtained through
advanced processing techniques incorporating Wave Equation Datumming
[WED). The remaming depth-structure uncertainty was gquantified by o
genlogival-model-based Interpretation and mapping process 1o provide @
range of realistic possible structural outcomes, A key assumplion - that
velocity changes across the field would be g relatively minor contributor
to the depth uncertainty - was confirmed by development drilling results,
which demonstrated the suceess of the WED method in removing most of
the undesimble effects of the carbonate bank,

This paper focuses on the WED pracessing and interpretation process which
reduced the uncertainty of oll-in-place calculations for Bulfalo o an
acceptable level and allowed deselopment of the field to proceed.

AUSTRALIAN MINERAL EXPLORATION CASE
HISTORIES Sponsored by MIM

King George: measured and modelled AGG response over an
lOCG terrane

Asmite M. Mohorto, Dovid B Boggs, Mark M. Dranstield, Margot Whiteal,
Guerrin Liw oodd Robyn Seott
Mahanta.Asmita.Agnhhpeom.au

King George s high prionty magnetic snomaly that was identified within
regianal acromagnetic data. The anamaly is located in 20-30 m of water i
the Spencer Gulf, South Australia, adjacent 1o the Moonta-Wallaroo
mining field. Regional geology indicates that this area is highly prospective
for fron Oxide Copper-Gold (I00G) style deposits

I0CG deposits are expected to have a high gravity signature with possible
associgtion of maygnetic anomalism, the latter being dependent on
magnetite content. In March 2000, the Falecon aitborne gravily
gradinmeter |AGG) system was flown over the King George: snomaly,
previously inaccessible lo convenlional gravity measurement techninues
The survey showed o 7 mGal gravity anomaly coincident with the 10 000
nl magnetic anamaly, making the anomaly to a high-prionty doll targel.
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Modelling of the arborme gravity and magnetic data indicated that two
clnsely spaced bodies 200 m below the surface poduced the observed
anamaly, Vertieal gravity gD was used during the modelling exerciae, The
Falvon AGG system measures the gquantities GNE and GUV from which
vertical gravity gradierst GOD and vertical gravity g0 are derived. To verify
the gravity model, the GNE and GUV responses were abo computed and
compared with actual quantitles measured by the Falcon AGG system, A
guod mateh Letween the measured and the modelled camponents was
nhtained.

DOWNHOLE APPLICATIONS

Borehole EM and MMR methods for weak conductors -
a project review

Michael W, Asten
mastengmmailearthomonash.cdu.au

Ihis paper reviews @ 3-year research project targetted towards processing
and interpretation methodologees Tor borehole EM methods in the search
for weak electrical conductors. Weak conductors are best energised by
currenl-channelling methods, which include both MMR, and inductive
inops off=set from the hole colle The fDHl:lwing results have been
achieved:

* Recogmition  of  the importance af using current-channelling
encrgisation of weak conduclors: @ sphalente-rich conductor is
frequently ton poor 3 conductor to support an mductive EM response uf
vortex currents, but any conductor showing a conductivity contrast
relative o host rock, can produce an EM response fram currents
channelled through the conductor from the conducting host rock.

» Recognition of the equivalence of MMR and long-otfset TEM data, in
terms of information and interpretation of current=channeliing
energisstion of conducion,

o Comparison of numerical modelling technigues Tor inductive and
current-channelling responses in TEM surveys using state-of-art
software [MARCO and LERDI); wdentification of instabilities In multiple-
plate modelling in LERUI .

s [evelopment of an algorthm for modelling the three-component MMR
or current-channelling EM response of multiple 3D conductors

* Revognition of the importance of correct modelling of the MMR
response of a layered carth as 8 precursor W stripping background and
modelling of residual MMR anomalies.

* Development of a software package for processing three-component
MMR ficld data (cabbrabion, stnpping of wire field and layered-carth
background field) and for modelling the data in 3 comporienls, and with
miulliple 30 conductive bodies

» Uevelopment of a 30 rotatable screen viewer for an arbitrary aumber of

horehaoles, transmitters and dipping labular conductors (incorporated in

the above software package)

Humencal modelling of an MMR phase response,

A comparison of nolse charactenstics of different receivers and borehole

FM probes,

Noise reduction for down-hole three-component TEM probes

James Cull and Dincan Massie
||;'|.|Il¢ju11a||.|:i|rlh.munilsh.l:'dll.;llI

Thece-component dawnhale TEM probes can provide 8 unigue service for
minerg] exploration surveys, Apart from assisting with farget recognition
the indwidual veetors can be used to resalve ratational amblguities
associated with filament inversion oubines, However, noise levels in the
crosshole components are often considered to be extreme companed o
dala obtained with the more comman asial probes.

Substantial improvements in data quality are unlikely in view of the
physical limitations refating to probe construction, In particular core
materials are relatively ineffective in the short crosshole sections and
conscguently there is no substantial gain in effective physical ares. In
addition background nose levels i the honzontal EM Tield may be 5 times
larger than for the vertical field, Consequently digital filters and athvanoed
nurmerical techigues are reguired to improve data quality in post survey
[IRCEESINg.

Deconvolution involving exponential hasis functions can  provide
substantisl improvements in crosshole data assuming consistent decay
curves sealed for variations in coupling. Apart from reductions in nodse the
vesification of a uniform decay can eliminate the possibility of spunous
axial anomalies associated with an extreme core response. Maore complex
scaling Factors are required for complex conductors with several iterations
1o establish the extent of coupling tor cach souree,

Galvanic excitation of the cadjebut Pb-Zn ore body

LA Theadaridis and ML Asten
John Theodoridiseg mail.earth monash.edu.au

Mumerical modelling was used o imvestigete the results From a downhole
transient electromagaetic [DHTEM) test survey, which was pertormed over
thie Cadjebut lead-zine ore body in 1987, Unexpectedly, the response due
b the inductively well-coupled near-loop contained no signature of the
known ore=body, whilst the response due to the offsel loop contamed &
promirent negative intersection anomaly,

A dual-siaby block model representing the known mineealisation was
constructed using a 30 Inteqgral equation program MARCO. This algorithm
was used because it permitted modelling of both inductive and galvanic
ettects. The responae generated from s model for both the near and far
Innps contained a weak and strong single-signed  galvanic anomaly,
respectively. Current channelling was recognised as the primary exeitation
muehanism aller consideration of the anomaly sign and verificatinn with
decay analysis. Specifically, decay analysis 0 Lhe anomaly within the offset
lnop data yielded decay indices a- =327 and a= -3.47 for the Geld aod
model data, respectively, These results are in agreement with the decay
imdex identifialie with current channelling, namely a=-7/2

The modelling has demonstrated the importance of otfset loops in the
production of detectable current channelling effects, which in tumn
enables the detection of weakly conducting targets which may otherwise
he invisible to traditional inductive explomtion methods.

HIGH RESOLUTION GEOPHYSICS

Measurement of rock fabric in shallow refraction scismology

Lerecke Faimer
i palmer@unswedu.au

A Lhree-dimensional [30] seismic refraction survey was carried out acenss
a shear zone. The data were processed with the generalized reciprocal
method [GRM) mither than with tomographic inversion beciaose of the
relatively small volume of data, the occurrence af lamge variations in depth
and wavespeeds within the mam refractor, and the presence of azimuthal
anisotropy.

The amphtude products of the refracted signals are approximately
proportional to the square of the ratio of the specific acoustic impedances
between the upper layer and the refracton The ratios of these amplilude
products for different azimuths of shot pairs for a given set of geophones
provide o vonvenient and  detailed measure of apparent  azimuthal
anisotropy or rock Fabric,
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Ouatitative measures of azimuthal ansotropy are obtaned from the
wavespeeds and the time-depths computed from the travelfime data with
the GRM algarithms and Teom the amplitudes, These three methods give
similar consistent resulls, with the dircction of the greater wavespeed
being approximately parallel to the dircction of the dominant geological
strike. Furthermore, all three methods show that the direction of the
grester wavespeed o oapproximately orthogonal to the direction of the
damimant gealogical strike in one region adjacent to the shear zone.

Using high-resolution aeromagnetic surveys to map
subsurface hyrogeology in sediment-filled basins: a case
study over Rio Grande rift central New Mexico USA

¥ 15 Grouch
Hendgd usms.qoy

High-resalution aeromagnetic surveys were aoquired for the Albuguergue
Basin m the central Bio Grande rift, a basin filled with puorly consolidated
sediments. The surveys proved successful in efficiently and cconomically
mapplng  previowsly unkaown  hydeogenlogie features of the shallow
subsurface, This success suggests that aeromagnetic methods may be
useful in hydrogeologie studies of other sediment=Tilled basins,

The acromagnetic surveys were used primarily to delineate buried igneous
rocks and to lovate faults within the basin fill, both smportant (o
understanding the subsurface hydrogeology. Buried igneous rocks were
recoqnized from thelr high-frequency, high-amplitude anomalies and
anomaly patterns. The horjzontal-grodient and local wavenumber methods
were apphed to these anomahes to obtam estimates of their source depths,
The aeromagnetic surveys were also successtully used fo locate faults
within the basin fill. Anomalles associated with faults are produced by the
juxtaposition  of sediments having  differing  magnetic  proper Lies,
contradicting the tradibional behet that magnebization of poorly
consolidated sediments is neglingible. Txpression of faults is abundant
throughout the basin, revealing patterns that cannot be mapped at the
surface due fo widespread cover,

A fault signature recognized In the high-resolution data that has multiple
inflection points is best explamed by a foult with a thin magneatic fayer on
the wpthrown block and thick magnetic layver on the downthrown block,
cilled the thin=thick layers maodel. Gealogically, this signature indicates
erasion of the upthrown block or a growth-faslting scenario: fault-
controlled sedimentation for faulls that offset sediments, and successive
accumulation of basalt on the downthrown block for faults that offset
vinleanic mcks

Rapid portable gamma ray spectrometer surveying

RL Grasty
g rarsly i m Lcamadiaci

Spectral companent analysis is commonby applied to aichorme gammarry
spectral data 1o reduce statistical noise In the measurements of patassium,
wramum and thonum. This techmigue bas been applied (o continuous
Sexrcond ground measurcments with a portable gamma ray spectrometer
using a 76 cm x 7.6 om (3 inch x 3 inch] sodium iodide detector, The results
frave shown that the reduction in statistical noise is much greater than for
large wirborne deteetomn, Even with a shorl samphing time ol S-seconds,
confinunms ground measurements have practical significance for both
gealogieal mapping and mineral exploration

Deteetion of cavitics and tunnels from gravily data using a
neutral network

Esturn Elowedi, Ahmed Sufer and Keisuke Ushifimo
eslamgd mine.kyushu=uac.jp

We have developed a simple approach to determine the depth and radius
ol subsurface cavitivs from the microgravity data, Hongontal location of
the cavity centre is picked up by an algorithm as the projection of the
minimum of gravity anomaly. Depth to the civity centre & determined
using back propagation neural network. The cavily radius can be then
calculated using the determined parameters (F the density conlrast
hetween the hist rock and the cavity filling materlals is known or assumed
according 1o the geological background. The present method is tested by
several synthelic data sels and showed high ability 1o determine the cavity
parameters in presence of natural noise. Applying the method to ficld data
from Medford covity site, Florida, the estimated cavity parameters are
commendent the boring results, The method is proved to be fast and robust
ard can be used in breld situaticon.

AVO
The AVD modelling volume

Brrart Russell
brinn @ hampson-russell com

An AVO maodelling scheme is proposed in which we create a 30 volume of
mudelled COP gathers by varying two physical parameters, one in the in-
fime direetion, and une in the cross=line direetion, This 20 volume i then
privcessed wsing conventional AVD analysis techninques, and the results are
interpreted using time or structure slices. Two examples are presented. The
fiest imvolves P-wave welocity change inoone dirgelhion versus S-wave
velocity change in the other. In the second, we change porosity in one
direction against water satumtion |n the other, using the Riot-Gassmann
equations 1o perform the modelling. In the first example, an excellent fit
is obtained between actual and expected resulls, o the second example,
the fit is encouraging, but far from perfect. This study has thercfore
mativated future research into the use of multi-attribute statistical
methods o this problem.

Integrated AVO analysis in offshore south eastern Australia

Bruce Finfovson
Bruce.finlayson@santos.com.au

Integration of sequence straligraphy, amplitude mapping and AVD analysis
was used within an offshore lease arca o reduce uncertainty for o feld
develnpment and to improve undestanding of prospects on the northern
flank of the Gippsland Basin in offshore Victaria,

Sequence stratigraphic mapping was confined to identification of
reserviir-seal paire of significance with subsequent horiron-hased analysis
al lhose interfaces, Post-stack amplitude mapping al the events was
ambiguous, Pre-stack reconnaissanee indicated that the ambiguity arose
largely from a Type 2 AV response. Further scanming of the pre-stack
gathers lead to a method for identification of a gas response,

Good matching was obtained between halt space modelling and the actusl
response sing four wells as input. The gas-reservair AVD response within
the field area was found Lo include both Type 3 and Type 2 responses aonoss
uowide range of Acousbic Impedance contrasts. The wel reservorr response
shows A clear separation from the gas response and in the Intereept versus
Gradient domain both can be mapped aerass the 30 volume,
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Noise analysis shows that at moderate depths the AVOD gas and waiter
trends can be wsed to infer similar responses in locations beyvond the arca
of immediate well control but at depth the method adds little value

The results have lead to a much bighter estimation of risk within both the
development area and adjscent prospects,

MNumerical and physical modelling of P-wave AVO response
for fractured media

Fatkhon, Milavan Umsevic and John A Medonald
Fatkhan@aeophy.curtinedu.au

In this study we investigate variations of P-wave reflection coefficients
with nffset [AVO] and with azimuth [AVA] for o transversely isutropi
medium with a horizontal axis of symmetry (HI) in contact with water,
and wlso with another HT mediom, Aligned, equidistant, vertical fractures,
imbedded in an isotropic background, were used to represent a HTI
medium, To grasp the effect of fractures their contribubion was computed
separately and then sdded W the isotropie background. The total response
il @ medium is then obtained by adding the twi,

An approximate eguation s used W compule partiioning of seismic
energy @t layer anterfaces. The solution compares well to the results
obtaincd in physical madelling experiments. To analyse AVO and AVA
effects we used 30 multi-ozimuth transmission and reflection surveys. The
results show that AVA effects are sigmificant even ol moderate angles
whilst they are dominant for large incident angles. Rowtine 200 AVD)
analysis, as commonly performed, s clearly unsuitable for HTI media,

A case study an using AVO walkaway VSP data: Barrow Sub-
basin, Western Australia

Vialker Dirks, Nige! Smith end Roberl Kneole
vilirks &l cgg.com

In December 1999 the T IV partners acquired a 20 walkaway YSF survey
in the Monty-2 well in the Barrow Sub-basin, Western Australia, The survey
was designed to analyse AVD effects and possible later calibeation of
surface seismic data. The survey was recorded using CGG's 12 level array
tonl, the S5T-600, and comprised a total of Tour walkaway lines, with Lo
aeimuths @t each of two army positions, Esch of the four walkaway lines
had a length of GOOO m. Walkaway VAP data were acquired by positioning
the array tool just above the two target reflectars, the North Rankin and
the Mungaroo 'B' sandslune formations,

The VS data were processed using an leotropic’ sequence, which allowed
far a perfect preservation of the amphitude and phase relationsbps
between the three recever components. AVD estimates were computed
from the refleeted P-waveticld atter shaping decanvalution, derived from
the down going P-wavefield. P-wave palarisation information was used Lo
compute reflection angles at the largel horizon and Uhe local rellector dip.
Firally, syrithetic F-wave rellectivity curves were computed tor the North
Rankin and the Mungaron "B sandstone formation and compared with the
horehole selsmic measurements.

The AVODAVA response at the top North Rankin reflection was found to be
strongly affected by a thin svedaying carbonate layer. The best match
hetween measured AVO curves and isotrope modelling therefure was
fisuril Tor @ shalefearbonale model mther than a carbonatefsndstone
madel, In contrast, the AV response of the Mungaroo ‘B reflection was
fouinel 0 be In very good agreement with isotropic modeliing resulls.

AUSTRALIAN MINERAL EXPLORATION CASE
HISTORIES Sponsared by MiM

The geophysical characteristics of the Trilogy massive
sulphide deposit, Ravensthorpe, Western Australia

Lee Sampson ond Borry Bourne
lee_sampsong@ homestake.com.au

The Trilogy deposit is a polymetallic massive sulphide deposit hosted within
the conductive graphitic phyliites of the Praterozoic Mount Bareen
metasediments. There are two different styles of minelisation, Pb-Zn
massive style mineralisation and Cu-Au stringer style mineralisation,
contained within a silicilied envelope that hosts the mineralisation,

Petrophysical samples were taken and geophysical surveys conducted (o
characterise the response of the massive sulphide syslem Lo help define an
exploration model,

Giravity, ultra-detailed airborne magnetics and radiomelncs, mirborme bime
domain electromagnetics (EM) and ground time doman EM have all been
conducted wer the deposit. The gravity outlined the position of the
massive Ph=Zn mineralisation, & radiometric low around the surface
projection of the silicified zone was evident in the sirbome rediometrics.
There was no respomse from Bhe deposit recorded in the  airborne
magnetics. There 15 a subtle airborne EM anomaly over the known
mineralisation, hut the ground EM better defines its location amd EM
response. The airborne EM anomaly produced by the deposit was small
compared with the response of the conductive phyilites elsewhere in the
region.

Geophysical exploration may @d in the search Tor sdditional sulphide
mneralisaton in the arcd. The combination of airborne EM with fallowop
detailed gravity and ground EM have proven ta be the most effective
geaphysical methods in locating Trilogy style mmeralisation in the Mound
Barren Lasin,

Comparison of airborne and ground TEM systems [or a
conductor beneath conductive cover: an example from
north-west Queensland, Australia

tahn Hart and Richord Lone
hartjohngr &g bhpeom

Magnetite-pyrrhatite mineralisation at the Bull Creck Prospect in North-
West Queensland is both magnetic and conductive. The mineralisation of
Proterozoic age i buned bencath 30-50 m of conductive younger cover
Uverburden conductance values of 10 1o 30 5 make this a challenging area
for alrhorne electromagnetic systems, The presence of this conductive
cover and auailability of ground EM and dalling mformation make this a
villugble case study for evaluating the performance of airborne
clectromagnetic systems:

This paper presents data from both ground and airborne fime domain
electromagnetic systems and compares conductivity sectinns derived from
the data with drilling information

The moving loop ground EM system produced a very clear responte from
the basement conductor. This conductor was also detected by the 25 Hz
GEOTEM and TEMPEST systems flown over the prospect in 1997 and 1998
respectively, Conductivity sections denved from measured response data
were wstlul Tor visualising the respanse variations, Due to the width of the
discrete  conductor and the continuity of the conductive cover,
conductivity sections based on a 1-dimensional approximalion provided
regsonable guantitalve estimates for the thickness of conductive cover
dnd the depth to the conductor.
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Of detritals, derivatives and determination: an example of
detrital iron discovery

A L -Hutt, F A Howke and M, Flis
amanda.butt @ hiAotinto.com.au

fhe Hamersley Basin of Western Australia holds significant tonnages of
detrital iron deposits. Formed by a cyelic weathenng and croding seguence
of nominally harren handed iron formation, they may form rich proximal
seeumulations of iron-cemented gravels distal from any obvious hard-rock
jon minerabisation. While geoerally small, they nonetheless represent
excellent econnmic targets, as they are near-surface and casy to mine, The
relatively high density of (ron detritals, as compared with thelr
sedimentary hosts, makes the gravity method the primary method of
eotplering tor these blind deposits. ldentification of possible trap sites 15
used a5 a precursor oogravity surveying, with magoetics used as an
aneillary method prior to drilling,

Application of the gravity method in this termin is not straightforward,
Detrital trap sites are hest developed next to the spectacular cliffs that
furm the range fronts Lo the Hamersley Ranges. Precise terrain corrections
and use ot first vertical dervatives are routinely apphed to gravity data in
an ¢ffort tn map every possible gravity high that may retlect the presence
of o detrital sccumulation, Extensions to Hamersley Iron Pty Ltd's RS20
deposit were discovered by the routine application of gravity, It has been
used to create a model by which exploration for delntal deposits continue
to the present day

Airborne EM Applied to Sulphide Nickel: Examples and
Analysis

Peter Wollgram and Howord Golden
Moltgram @ FugroAirborne.com.au

Exploration for pickel sulphides has often involved the application of
wrborne clectromaegnetic data, Some of the early successes of the
techmigque were in Canada in the 1950s, detecting shallow massive
sulphides in highly resistive host staatigrphies As exploration for deeper
depusits under cover profiferates, a comparison of different systems and an
analysis of the depth of penetration of these systems ae required.

An examination of field data from known nickel sulphide depasits shows
that the targel anomabices are all above Lhe poise level excepl where
shielded by a flat=lying conductor. Using the geolegicsl models for cach
depasit, forward modelling was applied to determine that the nre bodies
chosen for this study could be buried deeper before the system used would
crase 1o be an cffective exploration tool. A forward modelling exercise
chows that all methods examined are able to identify the target. Systems
with the lower base frequency give the best results,

DEVELOPMENTS IN PROCESSING
The application of Zohdy's method to AEM data

Drrnvied Serrtef
[Sattel @@ fugroairharne com,au

Lohdy's method for modelling DC-resistivily data has been adapted (o the
modelling of airborae electromagnetic (AEM) data. AEM responses are first
transformed into apparent conductivity — depeh profiles, followed by an
ierative sdjustment of layer thicknesses and iterval conductivities, The
method is faster than layercd=-carth inversions, while offering the mann
advantages of Occam's inversions. The starting madel, including the
number of layers, s determined Trom the data, which aptimises model
flexibility without the need of parsmeter regularsation. While Zobdy's
method models abrupt vertical conductivity changes smoother than they

are, results from synthetic and Tield data indicate that for some
conductivity scenanos up to five distinct layers can be resobved from
TEMPEST data. Maodelled conductivity sections of TEMPEST data acquired
across the Bull Creek prospect in Queensland clearly indicate the
mineralisation beneath 30 m ol conductive overburden,

Extraction of principal component shapes from grids

Hoger Cliftan
rofjerclifton@nt oo

The country's inereasing collection of data sets and mcreasing resolution
of instruments creates an opportunity to.put the redundant data Lo work,
The shape of the grid on fine scales may not be evident 1o the eye.
However, if & veelor of shape components at each point is available,
images and quantitics may be extracted.This paper shows how (o eatrct
such a multiband dataset using shape filters in the [ocality of cach point
in the original grid, and then characterise it by constructing the principal
camponent shapes.

The basis components are nhtained by running hasis filters composed ot
orthonommal functions across the grid, The functions are on the scale of
the locality of interest, so thal cach charsctersation is on the scale
gelected.

Comseguently the shapes associated with each of the principal components
for an area can readily be extracted. Apart from mapping, the ponepal
component shapes are expected 1o be of value for numerical modeling ana
for automated searching in GIS,

Reducing cross-profile aliasing in acromagnetic data

Duncon R Cowon, Gordon RJ Cooper and Sheifo Cowan
COWANGEO E COmpPUSTTVE.Com

Image processing of high-resolution acramagnetic data i an essential tool
in mineral explomabion and s Onding ncreasing application in petrolédm
exploration. However, interpodation of the thight hne dala onlo @ regular
grid can lead to loss of high frequency information and Introduction of
gridding artifacts, which can obscure subtle anomalies of interest. There is
a high degree of ansotropy in sampling with closcly spaced measurements
alang flight lines and much wider spacing between flight lines. For surveys
conducted over shallow magnetic hosement, there @8 significant high
fregueney mformation i the located total magnetic field data profiles,
which is lost or distorted in gridding. Gridding of line dala is always @
compromise hetween honouring closely spaced data along line and
producing smooth and continuous interling interpolation between widely
spaced Hight lines. Cross-line aliasing s a mimimum when flight lines are
perpendicular to the geological strike but where multiple trends ane
present or where we have lncal teends, aliasing is directional and cross
profile aliasing may be severe, A problem, common to all gridding methods,
is that lincar trends al an seube angle W hnes tend o produce bull's-eyes’
at ling intersections. Linear and curvilinear anomalics appear as stepladder
or string of beads effects. This paper examings methods of improving line
to fine correlation and concludes thal gradient enbanced gridding using
measured transverse gradicnt provides the best solution o interpolating
hetween flight lines as this provides direct infarmation on magnetic
anomaly variation between flight lines, However, when measured gradients
are not available 1t s still possible to use caleulated gradients or other
gearch technigues to improve line=to=line coreclation and reduce
stepladder and string of beads effects to an acceptable level.
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An hewristic method of removing micro-pulsations  from
airborne magnetic data

M. 0. O Connell
moconneliE fugroarborne.com

An automatic, heuristic method has been developed Tor the removal of
meru=-pubsations from arborne magnetic data to impeove the gealogical
integrity of data. This method was applied to data collected in a high-
sensitivity survey flown off the coast of MNova Scotia, Canada from
September 1o Oclober, 2000, This method permilled the diormal data
measured on land (o be used to subtract micropulsation variations from
the airborne dara Small differences in the varations are allowed between
the data acquired at the base station and on the airborme platform, Thie is
because conductivity contrasts between the land and sea water will
change the amplitude and phase of the micropulsation,

The rew method adjusted the band based divrmal data W mateh the phase
and amphitude of the micropulsations measured in the aicborne data, These
atjusted micropulsations were then removed from the data, This improved
the final levelled data so that obvious micropulsations are nol evidenl, This
noise reduction s enbicel, @ any fillering which may be applicd, cannot
remove diurnal events from the airborne data without possibly removing
genlngical signal,

The provedure wall produce higher quality data that better show weaker
features and patteens than the standard processing produces, such as
subtraction of the baze station data,

PETROLEUM INTERPRETATION TECHNOLOGIES

Integrated interpretation of well logs and surface seismic

Henry Con, Michel Claverie, 1§ Can, Takeshi Enda, and Hiroaki Yomamoto
heao g perth oilfield slhooom

Furmativn propertics such as mineral camposition, Auid cantents, porasity,
permeability and ete are accurately obtained from the petrophysical
interpretation of well logs. After colibrating the peltrophysical
interprelation with well testing resulls, the nel pay zone is quantificd.

Different selsmic attributes (facies) are associated with different
sibsurface formation properties in different wiays These dislinguishing
relationshipe sre used to map the sreal distribution of formation
propertics, particularly reservalir fluids.

The integrated interpretation of well logs and surface seismic adds value
Lo thet process of reserveir optimisation. The in=situ measurements af the
Ings are the ultimate ground truth and are linked to surface seismic via the
transformation from logs to seismic waves, This transformation is the vital
link to the integraled interprelation of well logs and scismic attributes.

Acoustic analysis of overpressure: from modeling to wireline
observation

Li=Yun Fu, Xiuming Wang, Altisan Heanig and Milovan Urosevic
L Fugdperdem.csino.au

A comparison between acousto-clastic modelling, surface selsmie, and
wireline responses to overpressure sugaests that acoustic responses 1o
overpressare ae not unifoom among the data of different sourees, Acousto-
efastic modelling undersstimates the effect of the in-situ formation
pressures on acoustic properties of waves. That seismic energy decreases with
increasing pore pressure is evident for esther very low overpresure o
extremely high overpressure, bul beciemes less defimte for moderate
pverpressure. Senie logs in conjunction with wireline pressure measurements

in 3 number of wells are used to establish o common understanding of
acoustic-pressure refationship in the Muderong Shale of the northem
Carnarvon Basim, The velovity-pressure relationship in the Muderong Shale
seems to be contralled by steatigeaphic factors, In the same stratigraphic
eateqary, acoustic velocity changes across wells are found o be consislent
with pore-pressure varations in our examples. (mvestigation of veloeity-
pressure relationships for the Mudenong Shale indicates that pore-pressure
prediction should be Based on the detailed lithologic classification,

Cascade inversion Tor LI data

Tashifumi Matsuoka, Hirohide Fukamoel, Yozure Ashida omnd Ene Davis
matsuokagkumstkyolo-waee,)p

We investigate an inverse problem for mapping hwdulic fracture
genmetry using surface tiltmeter data. It is well known tal this probbem
becormes a non-linear inverse problem, |f the inversion algorithm can be
separated into two stages as: (1) the identification af the fracture plane
and (2] the estimation of the fracture aperture distribulion, Lhe
computation scheme becormes robust and stable, We call this methodology
@ caseade inversion scheme for tilt data,

In the first stage of the inversion, the fracture plane s estimated by the
Melder-Mead simplex method whereby we oblain the volume of the
hydrauhc fracture. The tracture aperture distribution s then determined by
the suecessive linear inversion stage. In this second stage, the fracture
plane is divided into small rectangular pieces and cach piece has @
different fructure apertore. The normal equation, where the fractuse
apertures are unknowns, can be solved by the least squared method with
twi canstraints, which are the smoothness and non-negative values of Lhe
fracture aperfures,

The proposed methodology was applied to synthetic and field data, The
inversion results are quite acceptable and we conclude thal this cascade
inversion scheme is o robust method and casy to apply to field data.

SEISMIC MODELLING OF NEAR-SURFACE EFFECTS

Topographic scattering effects on seismic data: from seismic
numerical modeling to field data

Yo Duon o Li-Yurn Fu
tuanyu 10046 hotmail.com

Using synthetic seismograms, we study the miluenee of the widely
observed strong scallered noses in complex near-surface areas.  Our
stutics show that an intense scattering nccure In near surface regions,
especially in the near-source and near-receiver regions. The scallening &
domimated by rugged topograpby. These strong near-surface scatterings
cain senowsly deerease the encrgy of valid signals and significantly increawe
noise levels that mask the interesting reflections, The study of simulating
wave scattering by a low-velocity Wpographic structure in the westen
areas of Ching shows that the topographic effect s the most important
factor to degrade the guality of selsmic data in these areas,

MNumerical modelling of seismic reflection in basalt terraing

Eric Battiq and Steve Hearn
enbatt@@mim.com.au

We have uscd sumerical modelling to improve anderstanding of seismic
reflection in basalt-covered regions. Qur models are based on hydrocarbon
prospects in the Demson Trough, Queensiand, Australin,

Reflectivity modelling has been used to assess the influence of o range of
madel and source parameters. Models that include a single near-surfice
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basalt layer generally result in relatively noise-free reflection sigils,
provided the Basalt is reasomably attenuative, Reflection quality i poorest
for madels with buried high-velocity basalts, ar for multi-layered basalts
interspersed with lower-velueity material, Such models result in strong
reverberatory noise, apparently propagating between the surface and
hasalt, ar within the multi-layered basalts, In Lhese situations, reflection
strenath is sigmificantly improved if the source can be positioned helow the
basalt.

Finite-difference modelling permits snalysis of models incorparating
laveral wariations in basall geometry. Shot records generated with this
ipproach exhibit basalt-refated features seen routinely in real Neld data,
Simple stacking of the finite-difference records indicates thut reasonable
sections can be obtained in areas of near-surface, or thin, hasalts. Paorer
stack qualily w wssociated with thicker, burled basalts although deeper
retlectors may be imaged by undershooting the basall,

Effects of the traction-free surface with a rugged topography
on seismic wave propogation: numerical modelling

Kiuming Wang, Li-Yun Fu, Kevin Dodds amd Yi Zeng
Kowangd perdpresiroau

Understanding the impact of rugged topoygraphy on seismic data provides
a means 1o design stralegy Lo reduee or climinate these effects from the
sewsmmic dali., In this paper, the effect of rugged tapoagraphy on synthetic
seismic data is studied by using a finite-difference method with a velority-
stress staggered algorithm. Based on the FD algorithm, the imaging and
vacuum methods are used Lo simulate the elastic wave propagation in flat
and rugged traction-free interfaces for both acoustic and elastic models.
Seismic waves In heteroneneous media with a rugged lopography are
numerically simulated, and the propertics of the P-wave, S-wave, and
Rayleigh wave ulong the topography are discussed. Shear waves, surface
waves and their seattered events along the topographic surface are major
contributions to the scottered energy propagating with slow velnclties.
Furthermore, effects of the topegraphy on the synthetic seismic data are
ehiminated cHectively by emplaying our proposed method based on Tull
elastic wave theary. For removing the scatbered waves from a near surface
tapography, the pumencal simulotion demonstrated that our method,
taking into aceount shear and surface waves such as Rayleigh and Love
wives, a5 well as P-waves, is very effective for synthetic data, provided the
praperties of the near surface with a rugged lopography sre knman.,

AUSTRALIAN MINERAL EXPLORATION CASE
HISTORIES Sponsored by MIM

20 and 3D IP/resistivity inversion for the interpretation of
Isa-style targets

Andrea Rutley, Dovgles W, Oldenbury and Homan Shekhtman
AjrutLmem,com.au

A total of 20 line-km of IP, DT resisbivity and MT data has been acquined
using MIMDAS, (MIM's Distributed Acquisition System), over the Cluny
prospeet, south of Mt lza. The utilisation of 20 and 30 inversion progriams
has provided a significant advantage in the interprelation of these data.

The integration of gealogy and geophysies thraugh the use of inversion,
particularly 30 inversions, has greatly improved  the geological
understanding of the Cluny region, Il hes cnabled the identification of
variations along linear conductors, and anomalous chargeable zones. This
has smphications for the ability of geaphysics to provide discrimination for
mineralisation along lnearly extensive stratigraphy.

The application of electrical geophysics to gold exploration at
Mt Wright North Queensland

Derek Webl and Borry James
diwebb@E@mim.com,au

The gold resouree @t ML Wnight, located approsimately 10 km to the
northwest of Ravenswond North Queensland, i€ uneconomic due to ils
depth. Definition of a shallower resource of similsr grade would have a
profaund effect on the current Ravenswood operation. Becent explaration
at and around MU Wnight has been directed toward this end

Carly P surveys at Mt Wright showed Lhal the mincralised system
produced @ low resistvity anomuly with moderate chargeability, Trial
MIMDAS [MINM Distributed Acquisition System - MIM owned technology),
using the pale-dipolefdipole-pole configuration, and CSAMT surveys
provied that both techniques have much greater depth of investigation
than comventional [P the Mt Wright area. Mare than 256 km' have since
buen ‘screened’, using MIMDAS and CSAMT, to =400 m depth for systems
similar to Mt Wright Infill surveys around MU Wright have mapped the
extent of the alleration system and mghlighted anomalous rones away
from ML Wright itself. Some of these have been drill tested,

MIMBAS and CSAMT have proven Lo be ellective exploration tools in the
Mt Wright area,

Faleon airborne gravity gradiometer survey resulls over the
Cannington Ag-Pb-Zn deposit

Astporn N Christensen, Asmito M Mohante, Dowd B Bogys ond
Mark H, Dronsfield
christensenasbjorm.an @ blip.com

In April 2000 BHP conducted six FALCON airborne gravity gradiemeter
[AGG] test surveys over the Canninglon Ag-Pb-£n ore hody in NW
Queensland, Australa,

The purpote af the test surveys was Lo demonstrale the capabilitics of the
AGG instrument by comparison with known detailed ground gravity data,
o investigate the effects of source distance on signal strength by flying
surveys at various alfitudes, and to estimate AGG instrumenl nose levels
in survey conditions.

The provessed FALCON gD data compare very Evourably with the upward-
continued residual ground gravity data, capturing must geological features
and clearly delineating the Canninglon ore body.

Analysis of the effects of source distance on signal strength mdicates that
with a nominal flying height of 120 m, the FALCUN AGG instrument can
detect the gravity anomaly [rom a deposit with the size and geametry of
Cannington through 130 m averburden.

By repeating o survey using the same acgusition parameters we can make
an estimate of the AMS noise of the instrument under survey conditions.
Analysis of repeat survey readings show that the FALCON AGG instrument
aftained a noie level of 10 EGtvos RMS in the bandwidth from 0.0 Hz to
0.125 Hz during the Canninglon lest flights,
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EM INTERPRETATION

The moments of a sphere in a uniform field, a versatile model

Richard 5 Smith and Terry A Lee
RSmithaeFugroAlrborme.com

The moaments of @ sphere @ wmiform field can be used to approximately
model the moments of a sphere in oo dipolar Deld. The numerical
computations are trivial and the approximation s cspeeially good lor
higher-order moments. The greatest discrepancy Is seen on the zernth-
arder moment at large madi, however, the zeroth-omder moment (s not
commaonly used for interpreting airborne clectromagnetic data.

The sphere in @ uniform feld gan also be used to approximate the response
af a hody that has its currents constrmned 1o flow in e specific dip plane,
This means that plate-like bodies or anisotropic spheres can also be
modelied.

The third-order moment of MEGATEMIM data acquired over the Beid-
habhafly test site shows an anomalous response than can be modelled by
w sphere @t 170 m depth with @ conductivity of 16 5/m and a radius of
40 m. Thie currents Howing in the sphere are constramed o flow in o
vertical plane. This madel is consistent with the geclogy of the arca and @
hole drilled to test the anomalous 2one,

of airborne

Emax conductivity-depth transformation

TEM data

P, Fullegar ond LE Reid
p fullagarg@mailboocun.eduau

Conductrvity-depth maging 5 @ convenient form of presentation far
preliminary interpretation of ground and arborme EM data. This paper
describes the airborme TM adaptation of the Emax conductivity-depth
transformation, ongisally developed for ground TEM. The transformation
proceeds in two stages: first the apparent conductivity i determined at a
given delay time; then the depth of the cwrrent maximum g half-space
with conductivity equal to the apparent conductivity is adopted as the
apparent depth at that time.

The advantage of the Emax transformation is that it is readily adaplable to
i witde variely of TEM data. The disadvantage is that apparent eonductivity
15 mit unique, nor always defined, In practice this does not usually poss
difflculties for transtormation of airborme EM,

The utility of the Emax transformation to airborne data is lustrated via
application to GEOTEM_DEEP total field dita. The total field provides a
degree of immunity to receiver mis-ancntation,

Airborne EM survey over the Groote Eylandt manganese mine

Richord Irvine and Harold Berents
irvine. @ mimgdspring com

A Geotemdd airborne electromagnetic [AEM) suracy was (lown over the
Groote Eylandt manganese mine in May 18891 to characterize the
conductivily and mugnelic properties of the manganese are and hogt
rocks, in order to assess if AEM was viable in exploration for such a deposit
type. Strong EM responses carrelated with most of the known manganese
ore zones. Subsequent drill hole EM surveys confirmed the conductive
nature af mast of the dilferent types of ore, These results demanstrate that
AFB iz g cost-effective method of reconmaissance explorbion for Groote
Eylandl style manganese, providing the host rocks are comparatively
resistive.

SEISMIC MIGRATION

Prestack kirchhoff migration and amplitude accuracy

Peter Whiting, Carl Natfars, Yu Zhang and Som Grny
peter_ whiting@@veritasdge com

Prestack Kirchhoft migration 5 a successtul sersmie amaging  method,
commonly used In exploration seismology, Amplitude analysis and AV
attrbutes are alse @ common part of exploration seismology; hence the
amplitude imtegrity of prestack Kirehho lF migration i an important ssue.
Accurate amplitudes do not natueally fall out of Kirehhoff migration, Three
corrections must be computed and applied to the migeation aperator to
emsure peewrale amphiudes.

First, an anti-allas filter must be applied to ensure that residual operator
nuise v nol crested, The anti-alias filter can affect the amplitudes of both
flat and dipping events, Next, o derivative filter is applied to ensure that
the wavelet phase and freguency content are preserved after migra bion;
this filter does not affect the migrated amplitudes. Finally, most ot the
umplhitude corrections come from ‘true-amplitude’ weights that are applied
o the migration operator,

Agcurate true-amplitude weights are costly to compite and may even not
be worth the effort because of potential mstability. In practice, various
approximate weights are pormally apphed, resufting mo migrated
amplitudes that are usually more accurate than those obtained from
comvenbionsl processing.

The limitations of time migration and trace streteh in the
presence of lateral velocity gradients

Stevie Kelly, fioxiong Ren and Terry Allen
steve kelly i@ pgs.com

Ihis paper guantitics the imaging errors Uat resull from the assumptions of
time migratinn and a preliminary, aterally=-varable streteh’ of the data, m
the presence of lateral velocity gradients. The analysis is restricted to media
that are approsimately homogeneous in the vertical direction, with dip in
the same dircction as for the velocity gradient, 1L s shown that a time
migration that explicitly recognizes the Iateral varation invelooly results m
underestimation of steep dips by only a few degrees, even Tor large gradients
pf 0.1 5% A prefimimary stretch of the data, followed by time migration and
streteh removal, however, results in a net overcstimation of modersite dips by
a few degrees and overestimation of steep dips by 15° ar more. The eroms
increase wilh increasing gradient and decreasing average velocity.

Implicit noise reduction and trace interpolation in wavelield
depth extrapolation

How-Wei Chen and Che=-Wer Chong
Seiswelgpeq.ooueditw

Various types of nose can obscure reflections and refractions on deep
crustal seismic data. This stutdy presents a simple but elegant approach to
true wavefield processing where noise reduction and trace interpolationg
are applicd implicitly during depth extrapolation. Noo wveloacity and
snureefreceiver information is reguired and the proposed approach con be
combined with conventional or available processing algorithms. Prestack
processing 15 successfully applied to o complicated OBS data set,
demonstrating an improvement o noise reduction and effective trace
interpnlation,
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Data Management and  Risk  Reduction in  Resource
Exploration: approaches to visualising and interpreting
geoscientific data

Al Anderson ond LaRay Geist
anderson.alan.adgibhhp.eom

30 Visualisation of the subsurface of the earth s a relatively new but
already proven technalogy for enhanced understanding and presentation
af large datasets thus enabling rapid decision-making, This is the story of
ane company'’s efforts 1o understand and implement these toole. BHP first
became involved in 30 visualisation in the mid 19805 through a research
imitiative that recognized this technology as having great polential to
maximize our husiness. Several years of coneerted effort rased our level of
knowledge, as we became involved in university and industry consartia.
Various types of visualization technalogles, for example, 'CAVES', 'HIVES'
'BEALITY CENTERS amaongst athers were Lrialled, A protolype interactive
workhench was buill which allowed our geoscientists to view a 30 image
of seisme volumes and to interact with the displaye Collabaration rooms
were built in our Melhaurne and Houston offices. The wvery positve
teedback received from the users of these rooms has led us to our current
sitwation of having Smart Workrooms' for most resource teams and a
Visualisalion Room’ available for larger teams or for when 30 immersion
environments are refuired. These rooms are already having o powerful
impact on the way we do business.

Managing the volume and maximising its value - the
benefits of an automated seismic data management system

Terry Folkers and Dan Podger
terrenee. folkersad wondside com.au

Over the past W years there has been an exponential growth in the
amount of scismic data being acquired, processed and interpreted within
the Australian region. The datd management techmigues used (o handle
this growing volume however, continue Lo use technology from the 1570s,
Woodside identified Uhis as a major stumbling block in its drive to remain
o world-class cxploration company. The manual system in use was cluse Lo
breaking point and it was concleded thal an exlernal automated data
management system wis needed,

Ihe system we have implemented s called SeisllB and we hope to
integeate it into a national on-line data repository,

The muagor benefits of this system are that It reduces the overall
management easts, improves work practices, greatly improves the guality
if the archived data and helps 1o unlock its interpretative potential,

SeisLib is @ comprehensive data management system where all rEvigE Lo,
poststack seismic data and seismic support data is stored online, while the
prestack data is catialogued and stored offline. There s direct access fram
the workstution to SeisUB via a fibre optic link. GIS maps can be buill and
data delivered directly to the workstation in a number of Tormals ready tor
Inading

I is et effective, Hexible, quick and accurate,

Portfolio risk reduction: oplimising selection of resources
projects by application of financial industry techniques

Nall Mariarty
nmoriartEebigpond netau

We seek 1o forecast accurately the likely outcome of an exploration
program - in particular minimum and masimum and average size of a
success; also the chance of achieving 2 success,

Communly such predictions are emplayed in the resource industry, but only
on a project-hy-project basis When a group of projects are combined ina
portfalin, a higher level of evalualion is possible by guantitying the
correlation coelMvients amony the projects. The outeome (= that the result
is ot necessarily the sum of the parts.

The approach in s paper draws on financial portfolin theory, and is
routinely cmployed in the financial Industry. It faces o similar challenge of
torecasting outcomes [fram investments),

Analysing projects within @ portfolio structure has the advantage of
reducing the uncertainty for the resultant range of deposit sizes thal iy
be encountered after o success. It allows selection ol the most efficient
group of projects that maximises Lhe expected NPY value for the tatal
portfolio, while al the same time minimising the uncertainty in the range
ol NS that could be expected,

Furthermaore, if projects are selecled with low correlation coefficients with
cach other [diversitication’), then the chance of nbtaining one sucvess is
mnereased, compared to projects that are more posilively correlated.

AUSTRALIAN MINERAL EXPLORATION CASE
HISTORIES Sponsored by MIM

Tritton Copper Deposil, Girilambone NSW: a geophysical
discovery

Steve Calling
Scollins@@arctan.com.au

The Tritton massive sulphide copper deposit was discovered  using
systematic moving loop surface EM surveys. The use of this technique was
based on previous expericnee around the Girllambone copper mine. The
deposit vonsists of an upper and lower lens, both of which are Highly
conducting. The lower lens was discovered through the use of downhnle
EBA technigues.

The upper lens les at a depth in excess of 160 m below the surface and the
lower lens s at a depth of greater than 400 m. Bolh these lenses have EM
time constants of about 10 mS,

Apart from having a minor associated magnelic anomaly, the Tritton
deposit has not been seen from the surface by any other geological,
geochemical or geophysical techmigue.

Approzimately 1 km north of Tritton is the uneconomic sulphide deposit,
Budgerygar. This has similar geomelry Lo the Tritton deposit but Hes at the
shallower deplh of B0 m. Ihe Budgerygar deposit is readily detectable by
4 variety of genchemical and geophysical technigues, The Tntlon and
Budnerygar deposits are interesting test sites for the development of new
exploration lechnology, due o the similarity in their form but difference
i depth and henee detectabiling

Geophysics and the discovery of the Cadia gold-copper
system

Camphell Mackey, John Hollidoy, Dowvid Close ond Juhn Bishop
mackeye s neweresl.eom.au

Ihe Cadia Gold Copper system in Central Wesl NSW 5w world-class
porphyry gold copper syster, where geophysics has helped o discover or
define some of the resources

Initial drilling at Cadia Hill employed ground magnetic data to help
optimise drillhole direction,
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A ground magnetic target was drilled at Cadia East, and shonwed incrensing
copper arades with depth. Follow up dilling discovered the Cadia East
minerallsation under Silurian sedimentary cover.

Ground magnelic and 200 m dipole-dipole IP data led indirectly to the
discovery of the Ridgeway minerahsaton under Tertary basalt cover, by
detecting the magnetite and pyrite halo above the mineralisation, The [P
drillhole mtersscted anomalous gold and copper. Deeper fallow wp drilling
interseeted the Ridgeweay orebody,

Other data acquired across Cadia Include heli-magnetics | radiometrics,
gravily, downhole EM at Ridgeway, and physical property measurements.

Owverall, magneties and IP have been the most successtul methods used to date.

Case History: the scarch for opal at Lightning Ridge

Michoel T C Leys, Michoe! Maore, David F. Hobson®
rubsund @mneralsnswgovau

Opal at Lightning Ridge typically occurs at the interface belween the
electrically. resistive Wallangulla Sandstone and the deeper conductive
Finch cliy Tacies, The best quality opal is generally found beneath thicker
portions of the Wallangulla Sandstone and sssociated with local jointing,
faults and breceia rones

Llectrical, clectromagnebe, magnelic, mduced polarisation and seismic
reflectinn surveys have all been tnalled by the New South Wales
Department of Mineral Resources at Lightning Ridge. The electrical and
clectromagnetic methods appear o provide a means to define the
conductive Finch clay Facies [or "opal fevel'), the overlying and moderately
resistive Wallangulla Sandstane and the highly resistive surface gravel and
silerete [or shincracker') layers. Localised linear features appear to be well-
defined in both TEM and bigh-defmition ground magnetic data as
electrically resistive and high freguency magnetic anomalies.  Results
indicate that an ultm-detailed airbarne electromannetic survey may assist
in the fulure search for opal at Lightning Ridge

REGIONAL APPLICATIONS

Regional gravity and regolith geochemistry as an integrated
tool for mineral exploralion

Seryey | Shevehenko, Poul A, Marris and David Hawerd
sshevechenko gl dme.wa.govay

The Geological Survey of Western Australia has carried out helicopter-
supported regional regolith sampling and gravity copture, based on 2
44 km sampling grid. Started imbally @5 @ regulith-sampling program in
1994, agravity capture was added in 7838 with little imerease i ocost or bme,

Each survcy largels @ 1:250 GO0 scale map sheet in less extensively
explored parts of Western Australia, which invariably have poor gravily
coverage, The gravity data provide valuable information on regional-scale
slruclures and help in the interpretation of regolith chemistry. In
conjunction with regional seromagnetic surveys, the gravity data are also
of use in reginnal mapping.

In wm area of Proterozoic and Archaean mocks in central Western Australia,
areas of patential mincralization have been identified by combining
gravity data with regalith chemistry and hedenck mapping to indicate
where regional Taults and shear zones have probably acted as conduits far
mimeralising fuids

The simultaneous capture af gravity data and regolith samples in the same
Field program isan effective approach to regional mineral explaration

Spectral depth analysis of the Merlinleigh Sub-basin using
potential field data

Ton CE Stewort ond MU, Deuter
StEWenEseneLonm.au

Two-dimensional spectral analysis has been applied as an automated
interpretation method to potentiol ficld data from the Merlinleigh Sub
hasin. This has enahled a comprehensive idea of the main varabions
basement depth to be obtained rapidly across the region as an aid to
further exploration, The resulls suggest that the basin containg several
fault-hounded troughs, which reach aboul 7 kmoin sedimentary thickness,

Mapping basement relief with airborne gravity gradiometry

Clive A. Foss
cliveggencom. con,au

Airborne measurement of grovity lensor components provides @ new
means af high-resolution mapping of the gravity ficld. The tensor
components attenuate more rapidly with increase in source depth than
does gravity, so these methods are best swited to the jnvestigation of
shallow sources. & primary wse of grvity studics in both petroleam and
mineral exploration is the mapping of basement relief.

In this study gravity lensor variabions have been compuled over & complex
misdel representing a harizontally and vertically faulted basement surface,
Simulated measarement noise was added to the model output to create
synthetic data sels. This synthetic data were then inverted to investigate
the limitations of reeovering basement structure from the data.

The model results peesented in this study show that gravity gradients over
wide and extensive verbical steps i@ 04 tfm' interface with amplitude
#- 10% nof depth can be reasonably inverted up to noise levels of
approximately 10 Eu o orms. Multi-profile  Iinversions  substantiaily
outperformed single profile inversions, indicating  their value in
suppressing random profile-to-profile nosc,

SEISMIC CASE HISTORIES

Seismic reprocessing contribules to development suceess al
the Elang Field, Northern Bonaparte Basin

fan F Young, Phil Wolter, Michoe! J Roymondy, Donne M Moyo
and Spencer Ounm
e young e bigpond.com

The 3D data sct over the Elang Reld, Northern Bonaparte Basin, was
reprocessed to provide  greater confidence in mapping the structurs
configuration of the field and to investigate infleld develapment
pppartunitics. The orginagl (1994) data sel, which was acquired  and
pracessed in the inline (strike) direction, suffered from poor resolulivn aod
reflection coherency and multiple contamination at the reservoir level

The repeocessing strategy included retinming and HYA analysis e the dip
direction fallowed by radon demultiple applied close to the HVA welocities
The resull was a significant improvement in resalution of reserviir horzans
and faults, Interpretation of the reprocessed  dato yielded a simpler
structural picture of the Elang Field with the crestal arca interpreted as o
simple rollover with little or no eeosion of the reservoir section. The
interpretation also confirmed significant attic oil potential in vicinity af
Elang=1. This potential was tested in January 2000 by Elang-1/5T7, which
intersected the reservoir 28 m up dip of Elang=1 and close to the prognosed
depth. Production from the well has exceeded pre-drill predictions and
added substantial incremental resesves W the feld. This has increased value
to the project and extended the fife of the Blang production Tacbity.
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Elastic modelling of reflectivity and AVO at the Elang
Formation, Laminaria East

fireq Beresfond
Gheresfordg@geophys.comi

[he Elang formation produces a weak event, which is virtually Impossible
ta plek on conventionally processed seismic sections s Log is difficult 1o
define on wireline logs, A ngurous approach o modelling its reflectivity s
s g superposition of reflections from a sequence of layers at < 2 m
thickness. This farmorion response verifies that AVD can be derived fior
interfaces near the top of the Elang if VN and poare sveraged over at least
10 m above and 10 m below this mterface. Using a depth of 3264 m for
lop Elang this method predicts a polarty reversal at my parameter,
=0 105 sfkm [about mid-streamer).

Howewer, gt near-to-mid streamer offsets (p < 0,106 sfkm) the reflectivity
I ton sensitive to depth tg derive an AVD representative of the Elang, At
Laminaria East, the full depth model predicts a peak{trougl wavelet al the
TWT neair top Efang (3215 mas), which i grossty influenced by the sidelobes
ol boundaries beneath the reservoir,

At far offsets (p > 0105 sfkm) @ consslent trough develops in the ©=-p
formation response, which extends out to an cguivalent 8 km
sourcefreceiver nffset. This trough s clear on the full model selsmogram
when midtiples and guided waves are suppressed, 1L may provide Lhe basis
fior defining & more interpretable signature for the Elang by weighting far
ol fset troces and perhaps acquining data out to very long affsets,

Seismic stratigraphy of the late permian tinowon formation,
Sural Basin, Australia: new opportunities in a mature basin

Kayir Suto and fomie 1) Doyle
koyd SutogRupstredm.onginenergycom.a

Ihe Myall Creek and Riverside gas flelds were recently discovered in the
Surat Basin. These fields were only 2 ki apart, yel are contained i lwo
separate sund unils within the Late Permian Tinowon Formation: the Upper
lnowon Sandstone and Mid Wallabella Sandstone, The DST data of the
discovery well of the Myall Creek Field suggest the reserves are greater
than the mapped structure could hold invoking @ strong straligraphic
Lrapping mechanism,

A post-drill interpretation of the reprocessed seismic data has resolved
each sand umit. The distribution of the channel sand, which hosts the
Riverside Ficld, has been mapped and the extent of the stratigraphic trap
af the Myall Creek Field is delineated, Both cases open new apportunities
far prospects of thelr respective play types,

NEAR-SURFACE GEOPHYSICS

Shallow refraction seismology for the new millennium

Derceke Palmer
d palmer @@ unsw. ed.oo

In thee last 50 years, the advances in shallow refraction seismolngy have
bieen very modest. There have been few developments comparable to CMP,
digital processing, or the 30 methols of reflection sesmulogy,

Ihe most eritical requirement is the development af an efficacious method
far digital processing using the complete seismic refraction trace. Digital
procesaing b an essential reguirerment for deriving more information fram
existing duta sz well as for efficiert handling of the increased volumes of
data typical of most 30 surveys.

The retraction convolubion section (RCS) 15 a new method for the digital
processing of seismic refraction data, It can result in more detailed
genlogical models of the sulbsurface through the convenienl use of
amphitudes as well a5 travellmes, I also faolitales the examination of
important issues such as signal-to-noise ratios, the resolution of
ambiquities in refractor models, 30 refroction methods and azimuthal
anisatropy, signal processing o enhance second snd later events and
stacking data in @ manner similar to CMP retlection methods,

The RCS provides an effective domain for the advancement of shallow
refraction seismology using the model provided by sesmic reflection
technology.

Interpretation of Bedrock Topography within the Port
lackson (Sydney Harbour) Region using Marine Seismic
Reflection

Glenn A, Harris, Julian Vebureich, Jock Keene ond John Lean
diverglenn @@ hatmail.coem

An interpretation of the bedrock topography of virtsally Lhe whole of
Sydney Harbour has been underlaken Lo estimate the bedrock
contiguration, wentity palcochannels, and determine the nature and
thickness of averlying sediment layers, The interpretations are based on an
extensive series of maring sesmic reflection data recorded 0 1975
covenng the herbour entrance and tnbutanies, and data recorded in
August 2000 covering the harbour enteance and adjacent areas.

Sydney Harbowr has @ bedrock configurabion defined & @ meandenng
channel that follows a generally deepening path as it reaches the harbaue
entrance with the hedeock configuration deepening to 85 m below sea
level (sl ] at the harbour entrance, Within Lhe harbour, the paleochannel
mainlains @ depth of about 30-40 m bsl. in the southern region near Paint
Piper and in Middie Harbour, and a depth of about 40-70 m ksl in the
middle region armund the Sow and Pigs reef, In the northerm survey area,
paleochannel depths of 40-50 m Ll were found 0 the Manly regien, In
Parmmutta Hiver, bedrock depths oceur between 20-30 m bal. in upstream
sections of the channel and 40-45 m hel. in downstream sections of the
channel. In Lane Cove River, the depth of the paleochannel extends Lo 20-
35 m s,

Meandering paleochannels occur throughout Sydoey Harbour with
tributary paleochannels clearly defined.  Sydney Harbour sedimenls
interpreted @s Holocene manne sand were found to be thickest (65 m) near
the harbour entrance. Average estimated sediment thicknesses were 174,
IR, 143 and 13.6 m in Port lackson, Parramatta River, Middle Harbour
and Lane Cove River respectively,

An integrated approach with DighemV to groundwater
exploration - Tsabong, Botswana

Prue Leeming, Moses Mochadu ond Digonta Sarmea
pleeming @ fugraairharme, co.s

Exploraton Tor potuble groundwater to supply settlements in the southern
Ealahari Desert of southwestern Botswana i currently in progress. A
ChghemV survey was flown over outcrops of Precambrian rocks after targel
areds were selected noan nitial desklop study, The study included some
prelimimary ground geaphysics, reviewed all available information in the
area and completed an interpretation of remotely sensed [Landsat Thiand
SPOTI and aeromagnetic data, Two largel areas were recommended for
DighermV wrborne clectromagnetic (AEM] surveying near outcropping
basement. The DighemV survey was dedgned to map faults and fractures
intersecting resistive quartzite of the Olifanishoek Sequence, the most
productive yroundwater host in the ares, Qulerop geologicsl mapping,
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grodind genpliysical traverses to test previous suceessful borehales and to
locate new ones, exploration drilling and borehaole logging were then used
Lo follow up and refine targets generated Trom Lhe AEM survey

Airharne and ground geaphysleal survey data were carefully integeated
wilh outerop geology and  borehole information.  An improved
understanding of the geology and structure in Precambrian Olifantshock
nuartzite was hased an interpretation of the DighemY and acromagnetic
data. Exploration drilling success is attributed to an integrated
multidisciplmary  approach, wihich s strongly recommended  Tor other
potential groundwater projects in the Kalahar Desert,

REGIONAL PERSPECTIVES

Progress of the Northern Territory exploration initiative

Richard Bresciaming
richard hrescianiniggntgov.au

Buring 1999- 2003, significant additional funding is being made available
tw the Northern Terntory Geological Survey through the Northern Territory
Exploration Initiative. Airborne geophysics s the comerstone of  the
Initiative, The allocation of substantial expenditure o this activity
recognises its importance 1o the early exploration protocols of project
generation and arca selection, The adoplion of semi-regonal airborme
survey specifications is considered adequate for qualitative distnet-scale
geological interpretation

In its desire to attract and maintain global clent contact, NIGS s (ocused
on developing eficient mechanisms for access 1o and delivery of its spatial
data and information aver the [ntermet. Excellent early progress has been
e wsing located geophysical magery with the implementation of an
imange web server.

The production of Territory-wide geological and magnetic maps was a key
output achicved carly in the life of the Initiative, The estabilishment of the
Interpreted Geology map secies, initially focused on poorly  exposed
minermtised termins, provides explorers with hasement gealogy derived langely
from airbome geophysical data as parl of the mtegrated multidisciplinary
approach adopted by all N1GS regional geoscientific studics,

The geophysical characteristics of the granites - Tanami
Galdficlds: a regional perspective

Andrew Johnstane, (Nd
andrewjohnstone@snl gov.au

30 gravity modelling and interpretation for the 1:250,000
Boulia map sheet, Queensland

Glenn Pears, Peter Fullagar and Phil Andrews
Glenn@@quantecgensclence.com

Sedimentary cover thickness strongly affects sres selection for explortion
In Proterozale and Archean basement, Depth=tao=basement is aften inferred
from gravity data, Interpretation of grvity is, however, fraught with
ambiguity. The uncertamly can be mminimised if all available information is
cxploited. In this paper drill logs, acromagnetic depth-to-basemenl and
hagement genlogy interpretations, and a compilation of density values, as
wiell as gravity data, are used to constrain a 30 density model of the Boulia
1: 250 DOO map arca, Queensland. Four recenl events tnggered this work:

I, Acquisition of 4 km-spaced gravity data by the Oueensland Department
of Mines and Energy;
Z, Publication of an acromagnebic interpretation by AGS0;

3. Development of a camputer program for constrained 30 inversinn of
gravity, and;

4. Availability of sophisticated 30 geologieal modelling and visualisation
sottware,

A 3D starting model was constructed, with basement topography,
Iithology, and density confoerming to dall hole data and seromagnetic
inferpretations. Palacoroic cover was represented as a layer of uniform
density. The calculated gravity response of the starting model resembled
the observed gravity in gross terms, but did oot provide o satsfactory it
Shiallow magnetic basement carrclated with low gravity, Denser basement
units tended o be deeply uried,

The basement densihies and elevitions have been adjusted via inversion, Lo
achieve a close fit to the data, In the arcas of shallow basement (less than
I km), hasemient depths have changed by up to 300 m. In the NW comer
and the central south of the map sheel, the interpreted depth of undivided
granile basement bas in places been reduced 1o 100 moand 200 m
respectively

The Boulia 30 density model represents a starting point for futwe
refinement as additiomal hales are drilled and as new gravity and density
data are collected. In particular, the gravity contributinn from limestanes
in the cover sequence is not well understood, Additionally, combined
magnelic and gravily inversion could further advance geological
understanding of the arca.

INVERSION

Three-dimensional inversion of magnetotelluric data with
static shifts

Yutuka Sosoki and foshihiro Uchido
sasakig@mine kyushu-wacp

The static shifts caused by small-scale shallow resstoaly anomalics hamper
the interpretation of magnetotelluric (MT) data. In this paper, an
approximate three-dimenslonal inversion scheme is developed that inverts
Juintly Tor resistivities and static-shift values. The unknown slatic-shift
parameters ane incorporated into the verse problem based  upon an
assumption that they are Gaussianly distributed. A staggered-grid finite-
difference method is wsed to calculate the MT responses in 30, The
sensitivities of the MT responses (o subsurface resistoaly changes ane
cilculated from the amalybic solubions of the electrnie hield lor &
homngenenus half-space model using the adjoint-equation approach,
These approximate sensitivities are uwsed throughout iterations, which
results in @ substantml saving 0 the compuolation GUme over he full
inversions. & synthetic example indicates that the iwersion scheme
riecaovers the resistivity structure from the data contaminated heavily with
static shifts.

A comparison of smooth and blocky inversion methods in 20
electrical imaging surveys

M.H. Lake, lon Acwarth ond Torleit Doaklin
mhlnke @@ pe jaring. my

20 electrical imaging surveys are now widely wsed i engimeenng and
environmental surveys to map moderately comples structures. In order to
adequately resalve such structures with arbitrary resistivity distributions,
the regularised least-sguares optimisation method with a cell-based model
is frequently uscd in the inversion of the clectrical imaging data, The
I, narm or smonthness-constrained optimisation method that attempts to
minimise the sum of squares of the spatial changes in the model resistivity
1 Treguently wsed, The resulbng mversion model has @ smooth varmtion in
the resistivity values. In cases where the true subsurface resistivity consists
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of wveral regions that are approximately homogenows internally and
separated by sharp boundaries, the result oblamed by the smoolh inversion
method is nol oplimal, L tlends to smear out the boundaries and give
resistivity values that are ton low ar fon high. The | norm or blocky
aptimisation method can be used for such situations. This method sllempls
to mimmise the sum of the absolute values of the spatial changes in the
maothel resistivity, [t lends to produce models that are plecewise constant,
Results from tests with the smooth and blocky inversion methods with
sevieral synthetic and field data sets are given Lo bighlight the strenglhs and
weaknesses of both methods, The smooth inversion method gives better
results tor arcas where the subsurface resistivity changes inoa gradual
mianner, while the hlocky inversion method gives significantly better resulls
where there are sharp boundaries, Winle fast compulers and software have
mude the Lisk of interpreting datz from electrical imaging surveys much
casier, it still remains the respansibility of the interpreter to choose the
appropriate tool for the task based on the available geological infurmalion,

Using the ASVI to invert for remanently magnetised bodies

Mohn Paine, Mike Hoederle ond Moreus Firs
John Pained@tonaustralb.com.au

Magnetic inversion programs such as mag3d from UBC have proven to be
very useful for generating realistic 30 suseeptibility models from surface
[estal Magnetic Intensity (1MW) data.

However, these programs do not perform well when the observed data
include the response of bodies which are strongly remanently magnetised.
This failure oceurs because the forward model algorithm used in the
Inversion anly generates the induced response, so Whe remanent
component in the TMI has o be modelled using the induced response for
an unrealistie dstribution of susceptibility.

In this paper we Investigate the effectiveness of imverting the amalytie
sigrial of the vertical integral [ASVI Tor synthetic and real T dita using
magdd, For both data sets we find that the inversion af the ASVI data
produces a model which is much more realistic than that obtained by
imverting the original data.

SEISMIC ANISOTROPY AND RAY-PATH ANALYSIS

Filtered dense n picking for non-hyperbolic movement

H. Siligi ond L le Mewr
rsiligigmogg.com

IThe forusing quality of far-offset valumes s strongly dependent on the
density of the Men-Hyperholic Normal Move Qut (NHNMO) parameter
estimation. The automatic picking of the residual Uime-shift due to the
nun=hyperbulic behaviour of the reflection curve attempts to achieve this
goal. The anellipticity 7 field cantaining many errors related to mis-pleks
and artifacts is replaced by anelliptic velocity, which & related o the
asymplote of the refllection corve, This new NHNMO parmmeter field,
lhanks to the short spread curvature weighting, suggests a more reliable
attribute for geostatistical filtering, Standand geostotistical technigues
such as factorial kriging are successTully applied 1o perform the Gltering of
the anelliptic velocity as well as the filtering of NMO veloeities. The real
data cxample shows that filtering of anelliptic velocity instead of
anellipticity 1y itself increases the reliability of effective 1 field, therefone
improving the focusieg of the far-offsel data,

Explicit anisatropic P-wave ray velority Tunctions

Fanmin Zhang and Marm Uren
zhangfEggeophycrulineduau

Sedimentary rocks encountered in seismic exploration frequenthy exhibit
directional selsmic wave velocity dependence. These anisotropic rocks
often can be regarded as transversely sotropie (1) media in which the may
velacity surface of SH-waves is elliptical, while those of P- and SV-waves
are non-elliptical. Trinsversely lsotropic phase velocity expressions exist for
P-, SH- and SV-waves. Unfortunately, unlil now no explicil exact analylcal
ray velovity functions exist for P- or SV-waves propagating in 10 media. In
cxploration scismology, explicit fy velocity functions are needed for
efficient migration, velocity analysis and other seismic processing
procedures,

Approximate explicit analytical P-wave ray wvelocity functions in
transversely isotropic media have now been developed, These ray velooty
functions nclude o new dimensionless constant, A, which depends on
clustic parameters C, C,, C, and C, or Thomsen's parameters £, 8, o0,
and b, The accuracy of the functions has been tested for all the materials
published by Thomsen (1988]. From these ray velocity Tenelions, the travel
bime between any two points in homogeneous transversely isotropic media
may he calculated. Reflection travel times from o single horizontal
reflecton averlain by transversely isotopie medi with vertical symmetrical
axis VT wre alse calculaled and compared with those obtained by
Isvankin (1996). The results show that the peopnsed explicit ray velocity
functions have high accuracy.

Generalised ray parameters for vertically inhomogeneous and
anisotropic media

Fored Webster and Michoe! Strwnske
Faulswebsterd@woodside.com.au

In this presentation we dedve g concise equalion Tor @ generalised ray
parameler in mhomogencous @nd anisotropic media. We illustrate the
direet application of this conserved guantity by several examples, involving
ansateopic pammeters and linear velocity fields.

The ray parameter, or raypath pammeter, p, is a conserved quantitg, which
plays an impartant rale In bath exploration and global seismology. The
constancy of the ray parameter contributes to convenient methods of
raylracing end imaging. The standerd form of p in 8 homogencous
sotrope medium s the honzontal component of the slowless, expressed in
terms of the angle measured from the normal to the interface between
media, B, and the velocity, v This ray parmmeler, g s e conserved quantily,
e, the firsd degeol of the Euler-Logronge cquation,

Inereased interest in anisotropic characteristics of sedimentary  rocks
motivated this work, which provides sn exact Torm ol the my parameter
for vertically inhomogencous and  anisotropic media. We use the
mathematical tools provided by calculus of variations, in particular the
Euler-Lagrange equation with its first integrals, 1o arrive &l this new form
of the ray parameder.

There always existe 5 conserved quantity, such as the my parometer for
arbitrarily comples velocity fields, For exploration seismology in sedimentiry
basing, @ relevant form would aceount for vertical inhomogeneity and
anisotropy. In such a case, the ray parameter resembles the standard. fiarm
mentioned above with an additional term due to the anisotropy.

The results allow for convenient madelling and raytracing: They permit
certain investigations of the influence of anisotropy on ray trajectogies and
traveltimes, which play an important role in AVOD analysis. Furthermaore,
presented results could be meorporated in data-processing applications.
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SEISMIC ACQUISITION METHODOLOGIES

Understanding elastic waveficld recording by detailed 30
survey planning and simulation

Andrew 5 Long, Homs-turgen Hoffimonn ond Bingwen Du
andrew long g prih.pgs.com

Elastic modelling of sesmic wave propagation sl be pursued with
different algorithms 1o fully understand all aspeets of the reconded
information. Modern seismic survey planning will utillse o swite of
middelling tools, each Incorporating the full acquisition system response
for any given survey. Therefore, the user van discriminate. between
aeguisttion and Earth cifeets upon the data. Survey planning no longer
simply estimates the basic configueration of the acquisition equipment,
Fvery facet of the seismic method must be replicated and understood,
Then the data wnplications of any given acquisition approach (streamer,
fand, oecan bottom sensar, vertical cable) can e understond and treated
theoughout the entire processing and interpretation workflow, In
particular, the ability Lo accuralely mudel the Earth reflectvily sequence
i eritival Tor AVO, reservoir characterisation and time-lapse studies.

After summarising the main modelling algorithms, we describe ther
integrated use wilhin survey planming exereses, with emphasis upon
aduressing the clastie propertics of the recorded seismic wavedield

Long offset towed streamer recording - a cheaper alternative
to multi-component OBC for exploration?

R Goreth Williarms, Gradam Roberts and Keith Howkins
gareth_williams Everi tisdge,com

KMulti-component OBC data relies on mode conversion from p-wave to 5-
wave in the subsurface to obtaim information aboul the elastic properles
of the earth, Since the energy converted to S-wave s now missing from
the p=wave an altermative 1o recording OBC multl-component data is to
examine P-wave data for the mising energy. Since the conversion s
dependent upon Lhe meident @ngle and oeeurs muost gl wider angles of
incidenee, long offset p-wave data is necessary for this teehnigue,

A nan-linear, wide angle [including post criticall AVO inversion hias been
developed that allows elastic properties to be extracted from long ofiset
pewarve data. In order to extract amplitudes at long offsets for this
imversion it & necessary to image the data correctly, in:fudinu u}r:‘eﬂing
for higher order moveout,

The mgher order moveout may itself be inverted to yield additional
Infarmation about the anisotropy of the sub-surface.

Perturbations in 40 marine seismic

Tim Brice, Leif Lorsen, Stevie Morice ond Morten Sverdsun
Tirm g i westerngeco,com

A pew concept for acquiring calibrated towed streamer Selsmic data i
imtroduced  through a new acquisition and  processing system, The
specification ol the new system has been defined by rigorous analysis of
the factors that limit the sensitivity of seismic data in AD-studies and
imaging, New sensor and streamer technology, new source technology and
adyances in pusitioning lechnigues and datas processing have addressed
these limitations.

Sensitivity analysis revealed that the most significan| perturbialions (o Lhe
sersmies signal ore swell nose and  sensor sensitivity  variations,
Conventional analog groups of hydrophones are deslgned to suppress

swell noise however, @ new lechnigue for data-adaptive coherent noise
attenuation delivers even greater noise suppression for densely spatially
sampled single-sensor data,

Althouwgh modern source controllers provide accurate airgun firing contral
the signature of an airgun armay may vary fream shot to shot. This can be
due to factors such as changes in the amay geomelry, ain pressure
variations, depth varntions and wave action, A method for estimating the
lar=ficld signature of 3 source array is the Notional Source Methad
[proprietary ta Schlumberger), which has been steadily refined since its
first disclosure. A recent developmenl compensales for varmbion in soure
array geometry by moniloring the position and azimuth of each subarray
using GP% receivers mounted on the floats.

New calibrated positioning and streamer conlrol systems are part of the
rew acguisition system, Active vertical and lateral steeamer control s
achieved using <teerable birds and positioning uncertainty s reduced
through an in-bullt fully braced acoustic ranging system.

Calibruted marne scismic data are achieved through quantifying the
sauree autput, the sensor responses and positioning uncertamty, The
consequentistl improvements i selsmic fdelity resull i betler imaging
and more relinble 40 anualysis,

ELECTRICAL METHODS

A new survey design for 3D 1P inversion modelling
at Copper Hill

R, Denne, 5 Collins, B Brown, f. Hee ond B.M.5 White
tully@@acay.com,au

The Copper Hill prospect is @ well-known porphyry copperfgeld system,
Investigation of geochemical assay data and gradient areay [P data
suggests that grid northwest and geid northeast structural divections have
considerable control over minerafisation, Previous drilling has been obligue
o these direelions.

The sulphide rich mineralisation zones have moderate Lo slronyg 1P
resporses. The mtention of Golden Cross Resources Lid, gs tenement
holders, wis 1o venfy the man trends and focations of possible extensions
to mineralisation. A 30 inversion of IP data & 3 suitable approach to the
prablem of mapping the sulphide horizons in detal,

The primary gim of the survey was tn gather sufficient 1Pfresistivity data
ver an area 1.3 km by 1 km to generate 3 reasonably detailed 30-
inversion model for Copper Hill.

Based om the knowledge that the data was to be processed inoa 30
inversion program, a modification of the pole-dipole IP survey geomelry
was used. The new aray design resulted in fasl collection of a lage
Quantity of data, The high data redundancy inberent in the design allowed
for editing price to inversion.

30 mversion results ghlighted the three dimensiomality of sulphides
cones at Copper Hill, Zones of high 1P respanse are conceéntrated along
northwest and north trending structuees forming an annular zone
terminating at depth,

A vast effective broad scale and detailed IP survey was successfully
accomplished
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Borehole MMR al Marvel Loch gold mine - solving for the
conductive overburden

Johin C Jockson and Michoe! W, Asten
aCkson) G sog.com.g

Multi-parameter logging at Marvel Loch gold mine in the Yilgarn Craton
of Western Australia indicated that the mineralisation was mare
conductive than the host mcks and thus potentially targeted using
dawnhale electrical methods. Borchole MMR was the preferred (o borehole
EM due to the fack of large 2ones of consistently conductive mineralisation
i the hack of conductive teatures within the sureounding host rock.

The drilling pragram consisted of 4 parent hole with a number of wedges,
Two of these wedge holes were surveyed wilh borehole MMR however the
upper portion of the hole through the overburden/reqolith [Le. the parent
hole) could not be surveyed due to steel casing and thus the nature of the
conductive overburden could not be readily determined, Hence, on
empirical approach was mitially taken whereby stripping the raw total
MMBE ficld with @ layered-carth field was computed for 2 range of
different pverhurden conductivities until a eredible background to the
axial component of the anomalovs MMR response s obtained, TEM
soundings degquired post survey in Lhe vicinity of the drillhole collar to
assist n determining the overburden characteristics and improved the
stripping procees.

The results of the two wedge holes were similar with subtle negative axial
anamalies related to the upper and lower mineralised ranes and thus
attributable 1o conductors below the drillhales, The modelling indicates 3
southerly plunge to the lower conductive zone, which is consslent with
the southerly plunge of the mineralisation within the pit. The adjacent pit
has heen modelled as conductar carrying current in the reverse direction
to simulate o resistor producing & mimimum @l aound 150 m and
influences the shape and amplitude of the anomaly due to the upper
alteration zone,

Application of spectral time domain induced polarisation
method o resolve orebody characterisation

Nader Fathianpour
fathrandee abacr

(One of the most important issues in searching for metallic ores s o
discriminate between different types and testures of mineralisations, One
of the methods capable of dervving such information is the spectral
induced polarsation (SIF). With advances in the time domain IP receivers
it is possihle tn get SIP data with no more additional costs. Therefore using
the Cole-Cole impedance model Tor the subsurface i is possible to
caleulale the apparent Cole-Cole parameters by a curve matching
technigue in a least sguares sense. In the current study, SIP measurements
have heen obtained using sk chargeability slices of the Lrmsient decay
curve after & two seconds squan: wave current on time at the frankuh lesd
and gine ore deposit comples, It s shown that the SIP measurements will
glve additional valushle textural and structurl information, which can be
of great help in determining and defineating vre blocks for o syslemalic
cxploration program. 1L was found that the increase in time constant is
associabed with the ore zones with continuous and greater gram size of IP
sources. The average frequency exponent for the vein type orés was Tound
o e aboul three times largee than that of the disscrminated ore zones
Alsg fram the true chargeabilitics abitained from SIP analysis, the location
of the vein type ores was delineated with a higher resolution,

Firvally, due (o it cost elficency and foster held operation it 15 suggested
thit SIF data be collected for exploration targets where the texturl
infoarmation can play a very important role in dividing ore 1o the blocks
with similar characteristis,

MAGNETIC MODELLING

Magnetometer calibration: a joint initiative of Defence
and AGSO

Mertcoban Goeder and Woyne Berreld
Malcolm.Gamleng@agso.govau

The Australiaon Department of Defence and AGSO aimed o provide @
calibration facility for threc-component (veetor] magnetometers and
thereby a cost-ctiective serviee for defence and genscientific purposes.
0510 was the main provider of funding and would be spared the expensive
and long-winded process ol sending itz mstruments oversess for
calibration, Austrilia would gain from having a2 world=class  facility
avallable ta all magaetometer sers.

Three sets each ol four voils are mounted orlhogonally and connected to
programmatle current sources cnabling the creation of magnetic flelds
between O uT and 100 ul in any direction. A sequence of field values is
generated and compared with the corresponding outputs ol the
magnetomeler under test, The system computer then automatically prints
the main parameters describing the instrument’s sensor angles,
sensitivities, linearities, and test conditions. Background field variations
over the measurement penod are subltracied.

Cur system is capahle of generating felds 1o a magaitude accurcy of 20
ppm and a directional precision of about 10 seconds of ane assured by
checking Lhe generated fields with @ standard scalar  [proton)
magnetameter,

The Defence Department's needs and its policy of encuuraying general use
have crabled AGSD, in close eollaboration with its suppliers, to create a
unigue Facility for terrestrial and space exploration, for general sclentific
research, and a foundation for future client needs. Already AGSO is
developing, with Tunds from the CRC for Satellite Systems, the capacity to
magnetically charactersse FedSat, which will carry a three-companent
fluxgate magnetometer into polar arbit early next year, FedSat is an
Austratian Government Centenary of Federation project,

lterative forward magnetic modelling with corrections for
self-demagnetisation

Matthew B J Purss, Jomes B Cull and fichord Almond
mpurssgdmail.earthomonash.edwan

Sell-demagnetisation 15 commonly sgoored in magnebie modelling of
geometrically complex mineral exploration targets. With conventinnal
methods, the level of accepted mismatch between the observed magnetic
field and the caleulated magnelic field governs the degree of modelled
complexity, Where the targel bodies possess low magnetic susceptibilities,
the effect of self=demagnetisation s negligible and as such conventional
aumerical calculation methods give satisfactory results even with
geometrically complex models. However, in cases where targel bodics
possess high magnetic susceptibilities, seif-demagnetisation effects have a
significant influence an the abterved magnetic field. If the geometry of
the modelled body is complex, the fact that the self-demagretsing fichd
can only be calvulated exactly for an equeailent cllipsoid may fead to
significant crrors in its numerical interpretation,

This paper proposes @ new generalised ilerative 30 numerneal modelling
routme that allows for detailed modelling of grometrically complex taret
hodies possessing high magnetic susceptibilities, The modeiling moutine
also allows for a magnetic field that varies spatially due to the effects of
self-demagnetisation, This is done by segmenting the model intg a 30
matrix of spheres and repeatedly ealeulating the magnetic Tield at the
centre af each ephere. Each iteration of the modelling moutine consists of
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a twi-pass calculation of the magnetic field for each sphere. The first pass
calculates the magnetic field at the centre of each sphere for a given
imdueing  magnetic Deld (eg. IGRF with respeet o the surrocunding
spheres. [he second pass calculates the magnetic field at the centre af each
sphere fusing the resultant magnetic field from the first pass), where the
sphere is considered o be in free-space, Each iteration uses the resullant
magnetic feld from the provaous ieration @s the inducing magnetic field.
For simple models the added contribution from magnetic interaction with
the surrounding voxels becomes negligible after approximately four (4]
iterations, The number of ilermtions reguired Tor convergente INCreascs
with increasing complexity of the model,

A user guided expert system approach to 3D interpretation of
magnetic anomalics

David A Pratt, K Aloir MeKensie, Anthony 5 White, Clive A, Foss, Alex
Clrarmin and Zhigun S
duve P encom.com.au

Research into the development of an expert computer system for 30
ragnetic modelling has yielded & methodology thil can be applicd o @
wide range of magnetic exploration problems, The rescarch focussed on
the development of a semi-automated method for realistic 30 modelling
of magnetic wnits truncated by an unconformity, Using  the models
produced by ths process b s possible to map depth vanations at the
uncanformity surface, map irreqular genlogical boundares of mannetic
units and estimate magnetic susceptibility values.

The objective of the research was the development of an interactive tool
that would allow an interpreter tn select a magnetio anomaly with o
mouse and have the expert system produce a complete 30 model of the
magnete sowrce distnbulion, In addition, the interpreter @ regquined Lo
select a geological constraint that hiases the maodel creation in a
gealogically plassible manner,

The research required the development of an expert system that emulates
the procedures. used by an experienced interpreter and an inversion
methodology that could resolve comples 30 objects with fuzzy geological
constraints, The system had Lo be suitable for inclusion in popular mapping
systems,

For appropriate anomalies, this process replaces innumerable mdividual
steps Lhat are normally reguired (o manually construct @ complex 30
magnetic model. As a result it s possible to eeplace a lengthy manual
priveess that may take hours with one that can take less than a minute on
a deskiop PC.

REGIONAL GEOPHYSICS

Integrated geophysical appraisal of crustal architeelure in
the Eastern Lachlan Orogen

Nichalos G. Direen, Patrick Lyons, Russell X Korsch and Richord A, Glen
MNick.Dircen @ agse.guvau

Farward madelling of potential field data, combined with new geological
miappng and deep seismic reflection transecks sequired by the Australian
Geodynamics Cooperative Research Centre (AGCRC), has led to testing of
riahist crisstal-anchitectural models for the eastern Lachlan Omogen of New
South Wales. This integrated analysis has led 1o new subsurfuce inferences
unlikely 1o be deduced solely from any of the individua) datasets used.

The gverall Palacozoic history of the eastern Lachlan Orogen implied by the
integrated anabyss of geophysical and geologioasl datasets, mvolves:
* Formation of an Ordovician oceanic island arc;

Early Silurian thin-skinned cast-directed overthrusting of a continental
backare basin over the arc;

* Generation of Stluren granites due to crustal thickening;

= Early Silurizan 1o early Devonlan rifting, resulting in the dismemberment
of the deformed arc-basin comples, and formation of o series of arg
fragmenls with intervening thin basins;

light, asymmetric folding of these basing during the Early 1o Mid
Devonian, with some granite magmatism;

& Extensive Carboniferous thim-skinned thrust stacking mvolang both
casl-, and wuest-directed transpart;

Slicing of the upper structural level of earlier antiformal stacks, ogether
with granite roof zones, and;

* Fingl gramitic arc magmatism donng  amalgamation with  the Mew
England Orogen,

The application of curie depth effective elastic thickness
seismie tomography and seismicity in regional exploration
area selection

Lisa Vel and Clirts Swinn
lisgvellag@wme.com

When selecting geological provinces prospective for gianl ore deposits,
knowledge of the location of deep lithosphenc structures and craton
margins, and an understanding of the temperature distribution of the
Earth, are all-important. Curie depth, effective elastic thickness, seismic
tomography and seismicity are technigues with the polential o provide
this information.

Curie depth depends on the geothermal gradient and may, in principle, be
derived from seromaygnelic data, However, il s concluded here thal such
Cure depth maps may have little value im many shicld sircas.

Effective clastic thickness [TE] is a measure of the strength of the
lithosphere, Methods Tor estimating TE are described and, as an example, a
new [E map of Brazil is presented. TE gradients correlate well with province
boundaries and scismicity, Implying that they map magor lithospheric
struciures.

Seismic tomnography uses the travel times of earthiuake P- and S-waves to
map velocity variations within the Earth. Many new tomographic velocity
muodels are now becormimy avalable, with resolution <100 kmon some
cases. It appears that temperature is the major control an velocity, at least
In the upper mantle,

Global sersmicily information may be analysed in terms of the distribution
of carthquakes, their magnitudes and their focal depths. A correlation
between seismicity and large mineral deposits has been observed in certain
regions, which motivates the use of this dati. Possible reasons Tor e
correlation are discussed here,

As the different maps - TE seismic velocity and seismicily - respond Lo
different physical propertics (or the same physical properties in different
ways), it |s most beneficial to interpret all three together,

Lithospheric boundaries on the castern Siberian platform

Yverie H. Poudiom Djomond, Willlam [ Grffin, Susanne ¥ ('Reitly Lev
Natapov, Yurry Erinchek and Jon Hronsky
ypoudjomd brunheses.mg.edu sy

The regional mapping of Large lithospheric blocks can provide guidance for
mineral exploration, because such large-scale structures, and particularly
the boundanes between them, may control the emplacement of scveeal
typees of large ore bodies. This study uses & combined analysis of potential-
field geophysical data and mantle petrology, 10 map major lithosphesic
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structurcs on the castern part of the Siberian platform. Garoer -and
chramite concentrates from a chain of Paleozoic to Mesozoie kimberites
acrnss the platform have been wsed 1o construct mantle scetions, Thes:
sections reveal that the lithospheric mantle shows significant differences,
carresponding to tectonic terranes mapped at the surface, and indicating
that the terrane boundaries are translithospheric.  Furthermore, e
Archean terranes are underbam by typeal depleted Archean lithosphere s
200km thick, while the Proterozoic terranes are underlain by thinner and
less depleted lithnephere,

We inverled gravily el lopography data from the Siberian platform to
determine the flexural rigidity or elastic plate thickness [Te), which s a
measiure of the mechanical strength of the lithosphere, The results of this
inversion reveal @ major zone, ~ 150 km wide, of very weak lithosphere
[Te < 10 km) running M-% across the western part of the craton. This zane
coincides with thicker lithnsphere, lower surface heat flow and abnormally
high sub-Maho P-wave velocities sugoesting an anisolropy in the upper
mantle. The kimberlite fields m the Archacan part of the platform are
loealised on the western flank of this zone of weak lithasphere, We suggest
that the low Te reflects a mantle shear zone, which has been a préferred
conduit for fluids (e, magmas) into the lower crust, and his controlled
the location of kimberlite emplacement in the area.

SEISMIC TOMOGRAPHY

Tomoslatics applications for basalt-outcrop land and OBC
multi-component surveys

Xianhuai Zhu, Emile Samy, Todd Russell and Suot Alton
xranhuanzhu g pys.com

Tamastatics has been recently applied (o two Lypes of duta sets, The first s
from (he Middle East region where the near surface layer is exhibiting
mgh=velocity basalt outcraps and the second is o multi-component (4C)
OBC data set containing low-velocity gas clouds. Near-surface velocitics
estimated fram turning-ray Wwmography provide useful information for
geologival nterpretation and  structural imaging. Tomostatics has
advantages over traditional refraction statics in reglons where 1) no
refractors can be easily identified, and 2] high welocity matenals (eg.
basalt] are overid on top of the low welocity sediments immediately
below the topography.

P-wave velocities that estimated feom luming-ray lomography could be
wsed to caleulate the travelime contours. Coreelating P-wave and
converted-wave traveltimes would allow us to estimate Vpfvs ratios,
leading to a practical approach for converted-wave long-wavelenglh
statics solution,

A comparative study of 2D and 3D crosswell tomography

Eheyr Zhong and e Zhong
Jian.zhang @ bakeratias.com

Crosswell tomography can generale high-resolution velocily images that
can bie used directly in interpretation or as inputs to migration processing.
Iwo-dimensional tomography is computationally efficient gsnd has been
widely used to invert crosswell data. Real geological structures, however,
areé uspally 30, wnd it s important to assess 30 cffeets on first arrival
traveltimes and account for these effects in traveltime tmography

In this paper, we investigate how 30 structures affect Arst arrval ravel bime
data in crosswell surveys, and present o 30 tomography algorithm that
minimizes 8 model objective function consisting of the second onder
directional derivatives of the model parameters, Qur 30 forward modelling
resuilts show that 30 effecls can bevome significant g 20 croswell survey
when the 30 structure s close to the 20 survey plane. Furthermaore, the 3D

effects in the data can be propagated Lo the firil inversion resulls. Three-
dimensional tomography counts for off-plane ry-paths and hence can
produce better velocity images over 20 inversion In 30 environments
Because of the restriction from the geometry, 30 tomography of crosswell
data from 20 surveys cannol provide any lateral nesolution,

Spatially limited tomographic inversion for time-lapse oil
reservoir monitoring

Tushivuki Yokota, Akio Nishida, Shigehare Mizahata and Sunao Mumoka
yokota o asiaqop

Irv ths paper, we dscuss ime=lapse reservoir fluid monitorieg of the eal oll-
rserviolr circumstances teing the seismic teel-time tomogrphy, We use
reservolr whiere fluld injection Fas been carried ol lorenhanced odl recovery (ED8)

In order to cvaluate the applicability of seismic tomography to fluld
injection EOR monitaring, a numerical experiment was comied out As
ardinary tomography inversion faled to obtan a good resull, snomverson
technigue was developed under the assumption that “welocity change
peeurs mainly in the reservair’ during the EOR process.

A velocity calibration method For the direcl imaging of mjected Huid front
was also developed, The results of the calibration suggest the advanced
usage of the seismic tnmaegraphy for the fluid injection EOR manitaring,

ELECTROMAGNETIC INTERPRETATION

EM target response in complex hosts

Art Raiche, David Anretls amd Frod Sugeng
artraicheg@dem.esirn.au

Electramagnetic exploration methods are only useful f they gve the user an
enhanced hkehhood of finding cconomic tarets or at least decrease the
prabubility of drilling false targets. Given reasonably clean data, many schemes
exist te identify simple targets in uniform hosts, However, the EM responses of
potential economic Grgets ane often obscured by those from heterpgeneitics
in the host as well as a number of structural factors like topography and
unconformities. The AFM response is further complicated by system Factors
such as airframe currents, plus variations i bird position and (ght path,

Ihis paper examines the changes in response of 3 simple target as its
envirmnment becomes increasingly more complicated. We start with a 1 km
lang conducting dipping dyke and then add overburden, topography, a
paleochannel, heterogeneitics, faults and then put it at the boundary
hetween two mck unite We also look at system factors such as transmitter
angle, alrframe currents and non-level flight as well as the effeel of
different flight paths. Although COIs do not yicld an accurate picture of
the subsurface geoelectric structure, they nonetheless represent o useful
transform an the data that can be used for pattern recognition studies.

Step  and  impulse  caleulations

vlectromagnetic data

from pulse-type

Nedl Hughes aod Williom B, Rovenburst
bravenhurst@eronegeophysics.com

It has been shown by others working o the field of bme-domain
electromagnetic induction, that the late-time step respoanse of the gratind
can be very useful for the detection of large, dowly decaying secondary
fields, & simple method is autlined here to calculate the step resporse Trom
pulse-type time-domain EM data, Pulse-type systems are often described
s impulse systems, but @ measured impulse response cannat be uged to
derive the step response. These systems waould better be described as hybnd
systems - lying somewhere between a pure impulse and pure step -
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because thelr current termination is af shart duration, but not
instantaneous, By taking at feast ome measurement during the current
turn-ofl tme, and by ensurning that the turn-off s @ very linear, controlled
ramp, @ simple step response calculation can be made.

It can also be mportant o determine the impulse response of the ground
since many interpretation schemes are based on this measurement. 1t is
shown that with a few additional calculations while the step response is
being caleulated, the impulse response can also be easily determined,

TEM models for a conductive host and filament migration

Ashiey Grant, Duncan Massre ond Jores Colf
wah_grant@&hotmal.com

Simple planar filaments can be used to provide a reasonable approximation 1o
compound TEM eddy current decay systems, An oplimuem solution cin be
Fownd using inversicn theory (o constrain the loeation and physical dimensions
of thess filaments in order to duplicate any spatial anomalies observed with
fuxed Inop surveys,

Multiple filament solutions are possible for any traverse wsing diffecent
windaws in the total decay curve, Any systematic migration or progression
in the results s a funclion of bme can provide an indication of aget or
host conbiguration,

Filanient tracking technigues are developed here 1o provide a bases for data
stripping designed (o solate a el response from the effeets af highly
conductive host materals. The results can provide for more complex
geological constraints in place of o simple half-space model,

EXPLORING THROUGH COVER

Exploring through cover - the integrated interpretation of
high resolution acromagnetic, aithorne electromagnetic and
ground gravity data from the Grant's Patch area, Eastern
Goldfields Province, Archaean Yilgarn Craton, Part A

Liso Worrnll, Richard Lone, Joyson Meyers and Alon Whitaker
Lisa. Worrallgd agso.qova

Conductivity values derived Trom TEMPEST AEM data were compared with
conductivity values derved from ground EM data and borchole induction
I, The high degree of correlation at seales of araund 100 m aterally and
less than 10 m vertically allow the conductivity data derived from AEM
data (o be inlerpreted with confidence.

An extensive drilling database was used to interpret the conductivity
distribution, This showed that the conductivity varations at Brant's Patch
A prnopally sssovieled with the regolith, speahically with in situ
saprolite. The fresh bedrack in this area s uniformly resistive in comparison
to the regalith, which attains a maximum conductance of around 50 5. The
regulith conductvity varations can be used to mfer basement hthology
because the regalith is lamely in=situ and the thickness and canductivity
of the reqolith materials is demanstrably litho-dependent

Information derved from the AEM dats has lead toa significantly
improved understanding of the geology (lithology, structure, alferation
and weathering) in the Grant's Patch Area

Exploring through cover - Part B: Gravity inversion as a
bedrock and regulith mapping ool

Renfamin Al Whitoker
amf Liss Worral!

Ben Bell & uygso.gov.ay

Peter K. Fullagor,  John Poine,  Alan

Thee cast and risk associated with mineral exploration in Australia increases
significantly as compames move into deeper regulith covered termmn, The
dbality to map the bedmck and the depth of weathering within an area has
the potential to decrease this risk and increase the effectiveness of
exploration programs, This paper is the second in a trilogy concerning Lhe
Grant's Patch area of Lhe Eastern Goldficids, The recent development of the
gravl' potential field inversion program in conjunction with the acquisition
af high-resalution gravity data over an area with extensive drilling
provided an opportunity 1o evaluate three-dimensional gravity inversion is
d bedrock and regolith mapping toal,

An apparent density model of the study area was constrected, with the
grownd represented as adiomng 200 m by 200 m o vertical rectangulsr
prisms. During imversion qraVvl incrementally adjusted the density of each
prism until the free-air gravity response of the model rephicated the
observed data, For the Grant's Pately study area, this model proved casser
Lo interprel thian the Bouguer gravity.

A regolith layer was introduced Into the apparent density model and
realistic freshi-rock densities assigned to cach basement prism according Lo
its interpreted lithology, With the basement and reqolith densities fixed,
the graVP inversion algorthm adjusted the depth to fresh basement until
the misfit between the calculated and observed gravily resporse was
rminimsed. The resulting geometry of the bedrockfregolith contact lurgely
replicated the base of weathering indicated by drilling with predicied
depth of weathering values from gravity inversion typleally within 30% of
those logged during RAB and RC dulling,

Exploring through cover - Part C: Combining geophysical
methods for a holistic exploration model

Juyson B Meyers, Lisa Worrall, Alon Whitaker and Benfomin Bell
Ao AWM.

Archacan fode guld depostts uswally follow narrow structures, such as
litholpgical contacts, ductile shears and brittle cross=faults, These features
cannot be identified directly in covered areas and are often impossible to
comelate between exploralion dnllholes. High-resolution  yeophysical
methods provide dense, regularly spaced coverage for mapping continuity
of structure and the geometry of the reqolith a1 depth, Such geophysical
‘pattern mapping' contrasts to direct anomaly targeting m that il regquins
image processing @and integration of geological and geochemical data to
prduce "halistic” regolith and bedrock geology maps used for targeting
gold bearing stroctures

Grant's Patch s a serni-mature lode gold corndor located 45 km NW of
Kalgoordic in Western. Australia. The southern part af this corrldor s
covered by high-resolution aeromagnetic, airbome electromagnetic and
gravily data, has uniform exploration drilhole coverage Lo non-westhered
bedrock, and has very little surface disturbance from mining infrastructure.
These geaphysical methods are shown ta produce effective results, yet no
method is superior as they each provide complementary imformation,

At Grant's Pateh, a¢romagnetics identifies magnetic greenstone units, such
a5 mafic to ultramafic sills and dolerite horizons, faults as disruptions
crossing magnetic units, and palecchannels contaming ferruginows gravel.
Gravity maps density ditterences between greenstone rock units, identifies
huried granitic intrusions, and identifies large paleachannels, High-pass
filtered grids of gravity data reveal differential weathering belween rock
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wnils and alung faulls zones, even where no pattern is revealed in the
aeromagnetic data. The aircborne clectromagnetic (AEM) response 15
dominated by conductive clays, predominalely in situ as saprolite, s
saline groundwaters i the regolith that usually follow litho-dependant
weathering of bedrock units. AEM data can also identify graphitic shale
units as bedrock conductors where conduclve regolith overburden is thin
and allows for penetration, Cross-laulls are mapped as disruptions of the
conductive units and may themselves be either conductive or resistive,

KEYNOTE SPEAKER

Something old and something new, something borrowed
and something blue

Or Ken MeCrocken, Jeffore Technolonies, NS

POSTERS

Micra-Gravity for Mineral Exploration

Frie Gorlan ond James Cull
eficdd mail.earth,monishedw.au

High-definition microgravity surveys have been conducted at Fosterville in
an attempt 10 defineate major faull structures assaciated with gold
mineralisation in Central Victoria. More specific Incal gravity anomalies
were alse anticipated for highly prospective zones ol sulphide
mineralisation along the marging of the fGull

Long wavelength features in the resulting data appear to be assoviated
with the Fosterville fault but there are no obvious anomalivs assoeiated
with the high-level oxide zones, This result s eonsistent with the
dissermmated nature of the mineralisation within the bost materal and the
sublle nature of any density contrasts close to the surface, However, (wo
distinet gravity anomalies have been detected to the vast of the fault-line.
These are associated wilh sulphide zones and estimates of excess mass ane
consistent with the gealogical constraints,

In addition to the gravity surveys, high-density magnetic images have been
obtgined to provide complementary data over the same area. These
inthcale several linear eontacts identified as possible splay faults, However
there 8 no apparent correlation with the previously adenlificed gravity
anomalies

Time domain airborne electromagnetic reconnaissance for
seadepth measurement and shipwreck localisation

A, Vebanoreh, D0 W Annetts, L Moenne, 0 Sattel and R Lone
julianvrbancich@dsto.defence govau

An AEM bathymetne survey of a portion of Geagraphe Bay, WA, was
carmned vul using the QUESTEM 450 system, The area covered includes the
decammissioned HMAS Swan divewreck, The survey also included twa tie
lines skirting Cape Naturaliste, reaching out to the 200 m depth cantour in
the Indiun Ocein. 1TEM data was interpreted using both layered earth
myersion and conductivity-depth imaging methods. The maximum depth
of investigation for bathymetric mapping to within 10% of chart
soundings was estimated o be 60 m with the QUESTEM system, The EM
interpretation methods gave similar results in Geographe Bay, The
divewreck was readily detected and appears a5 an anomaly in the
estimated waler depth derved from anverted in=line component data,
Pretiminary numenical modeliing results are presented far the EM response
ol @ '+ cross-section thin sheet high conductivity-contrast cunductor,
representing a hull, buried 80 m in a 5 5/m host.

Operation Treasure Hunt: does the Ontario model work for
you?

Stephen Reford, Jonathan Rudd and Loci Churchill
stephen.reforddd pgw.on.ca

The Ontario Geologicsl Survey is midway through 3 three-year, C529
rillion mitmtive known as Operation Treasure Hunt, Its main objectives are
tur pallect and disseminate geophysical, geochemical aod geological data to
industry, to identify exploration Largels and to atiract investment in
mineral exploration of the Province. The geophysical companent in the
first two years has included the acquisition of searly 140 000 line-km of
magnetic-electramagnetic data over eight survey arcas, and the purchase
of an additional 10% 000 line-km of proprictary data from industey, The
Reid-Mahally airborne electromannetic test range was established to
facilitate camparisnn of systems for 2 variety of geological Largels, and has
heen rapidly adopted by industry. Early impacl analysis has shown that the
imminenl release of geophysical and geachemical data In strategically
chosen areas results in a significant Increase in claim staking activity and
subsequent explaration expenditures in an area. A twinming agreement
with the Geological Survey of New South Wales and discussions with other
Australian slale agencies has allowed the Ontario Geological Survey to
uptimise its program based on the Australian experence, while adapling il
1o the lacal geological and jurisdictioral condilions.

Muodelling the Magnetic Induced Polarisation (MIP) Response
from the Down-Hole Magnetometric Resistivity (DHMMR)
Method

Matthew B 4 Purss, Michoe! W Asten and fomes P Cull
mpurssg@mail earth monash edu.au

The Down-Hole Magnetometric Resistivity (DHMMR] method, an extension
to the surface Magnetometric Resistivity (MMR) method, i an effective
technigque used for the exploration of massive sulphide deposits. The
method s based on the ‘in-hole' measurement ot low-amplitude, Jow-
Tregueney magnetic fields associated with galvanic current flow through
the carth. To date, the interpretation of DHMME data has focused on
modelling the amplitude component (which reflects changes in resistivity),
neglecling the phase component (which reflects changes in induced
puolarization),

This paper proposes 1o address the numerical interpretation of decaupled
aiial component phase data using DHMMA data acquired from the Flying
Doctor prospeet (near Broken Hill, New South Wales) a5 o case study, 30
electromagnetic modelling of polansable labuler bodies in a layered, non-
polarisable, hall space has provided useful resulte In addition to
demonstrating a systematic decrease in the size of phase anomalies with
increasing distance from the receiver, we have shown thal the phasc
anomaly due o a polarisable body 15 also dependent on the body's position
relative Lo Lhe transmitter and receiver.

Generalised Bouguer gravity anomaly (1): formulation of
spherical Bouguer anomaly reduced onto an arbitrary equi-
patential surfaee

Kyiozo Nozoki
nuzaki-kyoep @ ovonelLoyo.cogp

I have farmulated 3 generalised Bouguer gravity anomaly, taking account
of the regional VBG anomaly [AS: the constant term of the VGG anomalyl,
the degree of Treedom of the datum level of grovity corrections (i), @nd
the scheme of truncated spherical shell system of gravily correction. Also;
| hawve presented the basic ideas of the formulation and have poiated out
the differences between the new formula and the conventional ane, The
new formula thus obtained can be considered 10 have some athvantages
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over the conventional ane, Firstly, one can treal wide ranges of gravity
anomilivs from @ microgravily survey L@ regional grsvily survey in a
unified manner, whose distance ranges of terrain and Bouguer carrections
are from the order of 10 m to several hundred km fram each gravity
station. Secondly, particularly i the microgrvity survey, one is to abtan
o receptacle that enables us to evaluate AS. Thirdly, exphicit Tormulae for
the twn special datum levels to eliminate the topegraphic gravitatinnal
effects regardless of the Bouguer densities have been shown,

Generalised Bouguer gravity anomaly (2): possibility of
constructing Bouguer gravity anomaly distribution with no
gravitational effect due to topographic undulation

Kyaro Noraki
nozaki-kyozoghoyonet.oyo.co jp

Based on the newly defined formula of 8 sphencal Bouguer anomaly, the
authors have proposed a new method intending to determine the regional
VEG anomaly (A and the Bouguer density () so as to satisfy the
condition of climinating the topographie gravitational effects. For this
purpose, we have introduced a new cancept of “the datum level such that
the value of the Bouguer anomaly becomes invariant for any Rouguer
density’, and have shown an approximale equation to be satisfied by Af
and g Also, we have shown an explict formula to estimale AG These two
smultanenus equatinns enable us to estimate hoth Af and p. These
quantities and subsequently conducted gravity cormections will give a new
wiy to construct Bouguer aoomaly distnbution with no gravitations)
effect due to topographic undulation.

The Magnetisation Vector became important in Surface
Gealogy and Chromite Prospecting within Ultramaphic
Massifs

Arben Lulo end Almo Renju
Geophysicsdalbaniaoniine.nel

A ground-based mogretic suivey was performed on two ultramaphic
massifs, Albanm, mapping magnele anomalies pussibly connected with
tectonic and cumulate sections, grade of horst rocks serpentiniation and/for
shallow chromite deposits of vardahle sizge, The results were contradictony,
We have implemented a scheme and computer code for contiuring rock
surface with abnormal magnetisation utilizing the simphicity of magnetic
bell shaped feld anomaly with so=called vertical and the analytic signal for
the 2-0 thin sheet model, Rapid estimations for the edge of the sources,
depth, intensity and angle of total magnetsation for the observed shallow
anomalics surveyed=line data are abtained, As an alternative of Bilterning
technifque we have used the magnetic computed field infensity map of the
area with constrained source parameters. The computed magnetic field
anomaly map with magnetsation vector collinear within the  range
revealed from chramite labormtory measurements show  characteristi,
which hardly notices in the survey magnetic anomaly map. The predicted
magnelic data on an areg 4 km2 are well correlated with the shallow
deposits or surface oecurmenees or controlied associated structures in the
harghurgite host eocks Image of toral magnetisation inclination data
derived from ground magnetic survey acquired aver a 30 k2 resembles
the geology than the total field magnetc anomaly map, These data show
that the total magnetisation of thick residual dunites, nch in basaltie
mpregnation, reveals an opposite direction data against the underlain
harzburgite rocks,

Statistical and wavelet analysis of detailed physical property
measuremenls on the Bellevue drilleore, Northern Lobe,
Bushveld Igneous Complex, South Africa

5 4 Webb, G R ) Cooper, L D, Ashwal and M, W. Knoper
Egredheosmoswilsacss

Analysis of susceptibility and density data from a borehale in the Bushveld
igreows comples in South Afrrca was performed using statsbcal tools such
as power spectra, wavelet analysis, and windowed histogram plots. This
analysis has revealed significant patterns and oycles that correlate both
with rock type and subtle layering within and between units: These results
can now be gsed Lo test models of yening processes,

Detailed geophysical and geological investigation of the
layered, mafic/ultramafic Black Hill Baggroic Complex, Black
Hill, South Australia

Andrew C Burtt and Andrew N, Shearer
Burtt Andrew @ saugovse. gov.au

A recently acnuined agrnmagnetic survey over the predominantly Calnoeaic
covered Black Hil!Murry Bridge region of South Australia (SA) revealed
three magnelic bodies that were poorly defined by previous, regional-scile
BMR acromagactic data.  Outerop and mineral exploration company
drilling of the Black Hill gravity and aeromagaetic anomalies indicate that
they are layered mahicfultramalc mtrusive bodies that have potential fo
PGE, chromite and NifCu massive sulphide mincralisation,

The current project of detailed ground geoplysical surveys are part of the
South Australian Governments phased, regional exploration  strategy
known as the lamgeted Exploration Inibative South Austraba (TEISA) The
aim of this praject and TEISA i to accelérate resounce explaration in 54
and send a strong message 1o the mineral industry that the SA
Government is prepared Lo share some of the preliminary explormtion costs.
The geophysical surveys of this praject revealed anomalism within the core
of the northern Black Hill Gabbroic Complex intrusive.  The data were
nterpreted and the gravity anomalsm modelled, resulting in a proposed
dizmond drill hole and down=hole geophysical survey to test o layered
maficfultramafic magmatic mineralisation model.

Detecting kimberlite pipes at Ekali with airbarne gravity
gradiometry

Guimin Liw, Peter Digrio, Peter Stone, Grond Lockhoed, Asbjorn Christensen,
Mick Fitton and Muark Dronsfield
liuwguimin.gg@bhp.com

From late Apnl to the end of July 2000, a 39,000 Gine km airboroe gravily
gradient survey was completed over the EkatiThy mine property in the NWIL
Canada. This was the world's first aicharne gravity gradient survey for the
purpose of detecting kimberlite pipes. Preliminary data processing was
done on site al the EkatiTM dismond mine, Subsequent dnlling of gravity
anomalies in the year 2000 has resulted in the discovery of fwo new
kimberlite pipes. More anomalies will be drilled in 2001

The AGG duta shows that more than half of the known kimberlite pipes v
associated gravity anomalies. Some pipes with a diameter as small as 100 m
of le<s can be detected in the AGG data, The AGG data has o 300 m resolution
with an average BMS noise of 7.6 Eutvos i Uhe derved vertical grsdien. Laser
profilemeter data and differential GPS data were also sequired in the surey
to canstruct a detalled digital elevation model for terrain comection,

Busides detecting kimberlite pipes, the AGG data is also uselul Tor mapping
details nf geological structures. This is complementary to the magnenc
data acquired simultancously with the AGG data
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Target Exploration Initiative South Australia (TEISA) -
Musgrave Block uncovered

Domernic Colendro ond Stephen Hore
calandro.dnmenic @ saunovsa.qovan

Following  exlensive negoliativn  and  consultation  with  Anangu
Pitjantjutjara (AF) stakcholders, Minerals and Fnergy Resources South
Australia [MER) abtained permission to undertake a regional airborne
geaphysical program over the Mann, Woodroffe and Alberga 1:250, 000
map sheets within the Musgrave Block.

Commencing with the Woodroffe map sheel the surveys were flown al
400 m line spacing and at @ survey heighl of BO m,

The surveys provided an excellent opportunity for the AP stakeholders
view first hand the processes and mechansms required to undertake a
large reguomal wirborne survey. As a resull MER was further encouraged to
continue the survey anta the adjnining map sheets of Mann and Alberga,

Thee result is o spectacular dala sel covenng approximately 75 of the
Giles Complex within the Musgrave Block. The new TESA data has provided
an exeellent insight inta the geological structure of the region al @
resolution never seen before There is clear delmeation of the mafic bodics
and faull systems hidden beneath the shallow cover.

Ihe radinmetric 'RGH ternary imadge shows the contrasting geology clearly
delineating such features as the Woodroffe Thrust Zone,

The digital terrain data provides good terrain detail successfully
delineating the mnges and dune systems throughout Uhe region,

Estimating parameters and uncertainty in geophysical
inversion: a new approach using the Neighbourhood
Algorithm

M. Sambricfge
maleolm @@ rsesanu.eduau

The peighbourhood algorithm (NA) is a recently proposed direct search (ie.
derivative free) approach to nonlinear inversion which is finding increasing
numbers of applications from problems i earlhguake scismulogy o
production uncerlanly quantibealion in oil reserwins,

An nverse prablem ocours whenever data only indirectly constrain some
physical, chemical or parameters of interesl. For example when scismic
dista, collecled at the Earth's surface is used to constrain structure at
depth.  Inverse probilems occur In many areas of the physical and
mathematical sciences,

Thee WA 15 applicatdle in cases where the relationship between unknowns
and obscrvations is highly ron-linear and simple denvative caloulations
are undesirable, or impossible, WA s in the same class of Lechnigue as
Genetic Agorithmes (GA) and Simulated Anncaling [SA), which are often
associated with global eptimisation.  The NA makes wse of simple
geametrical concepts, and requires just two tuning parameters, bul has
been shown to produce a sophslicated 'sell-sdaplive’ scarch behaviour in
multi-dimensional  paremeter spaces, It also allowe 3 fully nonlinear
estimation of uncertainty in unknowns arising from noise, or other
uncertainties, in the data,

Constructing high resolution DEMs  from  airborne  laser
scanner data

Peter M Stone and Andrew Simsky
slone,peter.pm@Ebhp.eom

In processing and interpreting the data collected durimg FALCON airborme
gravity gradiomelry surveys iU is nevesary Lo carcfully compensate for
lopographic features, 5o that surveys may be performed even in areas
where accurate DEMs [Digital Elevation Maps) are unavailable, the FALCON
aireraft have been fitted with laser scanners, providing ground return data
aeross @ sulficiently wide swathe so that very adequate DEMs over the
whaole survey area can be produced. Additionally, in aone aireraft, o laser
prafilemeter has been fitted adjacent to the scannes, providing
independent data to moenitor the scanner integrity throughout a survey.

This paper briefly describes the scanner features and details the post
processing of the scanner ground returns through Lo gridded DEM formal,

[he intrinsic gecuracy of the seanner at low scan angles s demonsteated to
be very good, accounting for o ground helght ermor of less than 0.1 m
standard deviation, Taking into acvount thial DGPS hewght errors are about
.15 m, the resulting ground height error is estimated as 0.2 m standard
deviation, which is canfirmed by the analysis of height differences in the
overlapping areas between adjacent lines. This estimale is characleristic of
a hghtly vegetated terrain,  This level of topographic crror will have a
neghgible impact on our ability to identify target anomalies arising from
gealogical variations:

Natural Resource Guophysics in the Northern Territory :
new tools or new ideas?

Gary Humphreys, Desmond Yin Foo, Duryl Chin, Anthony Knopton,
Rossimoh Sirordin and Beion Lynch
garyhumphreys@nt.onau

In the Northern Termitory nalural mesource assessments are performed
befere land is refeased for horticulture or for Intensive agriculture,

With the advent of detailed anborne geophysical surveys, funded by the
NT Geological Survey, advanced assessment methodologies have been
introduced. The new methods combine traditional site assessment skills
with advanced Image processing and GIS analysis.

The assessment process targets both water and land resources, with the
intention of planning and managing development in o sustainable manner.

Initial tests of Enhanced Resource Assessment tools have shown the value
ol using airbome data to reduce the amaunt of ground truthing, and have
heen invaluable in modelling hydmogeological environments.

Development of a new rapid inversion scheme for Total Field
Magnetometric Resistivity (TFMMR) data

Noder Fothionpour
fathimnd@eciutacar

Adarge number of geophysical inversion methods have been pubilished, but
there are no published efficient technique applicd to either of MMR or
[FMMA data. One of the important aspect of inverting TRIMMR data 8 its
dependence on all three components of the anomalous magnelic Diekd In
the case of inverting TFMMR data vsing gradient methods, we propose 3
preprocessing reduction of dita to the pole to overcome the probléms of
the effeet af the geomagnetle field direction and dependenty of the
TIMMR data on all three components. By doing this, we mvert the dala
only using the sensitivily of the verticul anomalous magnetic field. After
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formulating the expressions for computing the Frechet derivatives for the
anomalous vertical component on o homogeneous half space model, the
Marquarl-Levenberg method [damped least squsres method) incorparating
the quasi-Newton approximation for updating the Jacobun matrx m
successive itentinns is employed. As the most time consuming task in
inversion process is 1o caleulate the Frechet derivatives, therefore
employing such scheme will considerably reduce the computing time and
improve the stability of the inversion. An analytical solution for caleulating
the Frechet dervatives in wavenumber domain for all mesh nodes
companenl for @ huemuogeneous hall space model 15 developed fisst, Next
for recovering 20 models, every 4 by 3 clement in the & and £ direclions
respectively constitute a resistivity binck. This hlock parametrisation allows
for recovering the sharp resistivity contrasts which occur in mineral
exploration prospecting or shallow surface experiments. Assuming @ lingar
variation of transtormed clectric potential and its gradient over the boundary
of the elements, we may derive the discretised form of derhvative equations
The efficiency and aveuracy of the proposed scheme is demonstrated wsing a
set of synthetic data from a double vertical dike model,

Geophysical signatures over copper porphyries
on the Pacific Rim

Feter J. Elliatt
o fesibid chin ned,id

Genphysical methods have played an impartant role in the discovery and
definition of porphyry copper deposits n the Indonesian Archipelago
Grophysical methods of particular value are seromagnetics, induced
polarisation, and to A lesser degree airbome mdiomebncs. Some deposils that
have recently benefited from the application of geophysical methods, within
the Indopesian Archipelago, include Bukit Hijau, Batu Hijou, and Beutong

Geological interpretation of the acromagnetic survey, Las
Petas District, Republic of Bolivia

Carlos 1. Chernicoft
jcherngpsec nd.mecnn AOr

Significant information about the enderground continuity of the surface
enlagy of the Las Petas district has been obtained, and it is presented on
2 solid geology map.

Ihe newly detined lithomagnetie units rmenge from Precambriom basement,
largely heneath non-magnetic cover, to Cretaceous sandstones.

The basement comprises three unils, 2@ high magnetic gradient, Lowes
Proterozoic unit of high-grade metamorphie rocks, @ mediom magnelic
gradient, Middle Proterozaic unit of low- to medium=grade metamorphic
rovks and @ low magnetic gradient unit of Middle Proterozoic sediments
and metasediments, In addition, @ unit of Upper Proterogoic sediments is
inferred 1o underlie the Quaternary sediméents of the southeastern portion
of the district.

Two vircular shaped, previously unrecognized Cretaceous alkaline bodies
have been identified.

An area of low magnetic gradient and high potassium content identified
in the Middle Proterogon gneisses would correspond 1o an aureole of
hyrdenthermal aiteration.

New, duta  also  include  structural  information,  particularly
foliation/schistosity of the metamorphic rocks covered by latente, as well
as the positions of faults and fractures of various scales,

Forward and inverse modelling methods for eleetromagnetic
surface impedance

Dhavidd V. Thoel, Devevved A, Joemes ond Glenn A Wilion
d.thiel @ me.gu.edu.au

Low frequency computer modelling of the surface impedance response of
subsurfaee structures s Bime intensive, Conseguently sulomated three-
dimensional inversion remains unrealistic. In this paper, a8 Genetie
Algorithm least squares minimisation routine was applied to 8 one-
dimension  model and results used o seed  twosdimensional surface
impedance data, The Impedance (IM) method s shown to be an effigend
numerlcal solution engine in the inversion method.

Palynomial fitting + narrow reject-band -k filtering for
seismic coherent noise elimination

Yu Drorr anel Li=Yun Fu
duanyu 100 hatmail.com

The paper presents a f-k filtering method to reduce coherent seismic nalse
The method uses and adaptive strategy that the -k fillering automatically
adapts to lateral variations inoapparent dip and amphiode ol coberent
noise events. We first ose nrthoganal polynomials ta fit apparent dip and
amplitude of coherent noise events,  We then incorporate  the
instantancous vanotions m apparent dip and amphiude mfo narrow epect-
band |NRB) f<k filters which are applied in a spatially and temporally
varying way across seismic traces. The method is anly applied to the area
where coherent noises are located and will not affect the signal that s
lncated outside the arca in the same scismmc record bul has Lhe same
reqularity as the noise. That is; in a given window, the method removes
coherent noises using the differcnces between nolse and signal in three
asprets: apparent velovity, frequency, and amplitude. The data outside the
window will keep intact. The method can remave any cohorent noise n
prestack and poststack seismic data, which will favor following seismic
processimyg and modification of seismic sections,  The novel method has
been applicd to field sesmie dats amd shows good  allenuabion
characteristics with minimal distortion of signal,

Acquisilion and processing of single sensor seismic data

Guido Aoeren, Vincent Belowsgne, Tim Brice, leendoer Combes, fo Kragh,
Andreos Looke, Jomes Martin, Jocgues Orban, Al Ozbek and Peter Vermeer

Surface seismic data are normally acquired using arrays of receivers; cach
array forms o group, which is recorded into o single seismic channel. Two
of the main drawbacks of conventional analog arrays ae that the outputs
of cach recewer element are simply summed withoul any pre-processng
and that the spatial sampling is fleed at the survey design stage. A new
acguisition system has been developed which can record up o 30,000
channeks so cach component of the array can be digitised and recorded
individually, this is called single sensor recording. The system consisis of
the acquisition hardware and 3 suite of saftware tonls for processing the
diti. Single sensor data will yield improved data quality as improved noise
attenuation results from the process of digital group Torming (DEFL 16
additinn, eliminating intra=array static variations retains high frequencies
host when statics are averaged in conventional analog arrys. GE alan
allows greater Meability in the processing centre, Qutpul sampling may be
varicd during processing so different processimyg schemes can be employed
for different temporal and spatial parts of the survey. Inoa single survey
shal o image multiple targets, the workflow can be optimised for each
target. The pew systern moves us @ slep closer 1o decoupling the
geophysics af the imaging process from the acquisition hardware and
redipces the levels of noise and distortion, which limit the handwidth of
seisme dila
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Waves in alternating solid and viscous fluid layers

Baris Gurevich
qurevichg@aeophycurtinedu.au

Expheit expressions for the trequency dependence of the velocity and
attenuation of shear waves in a periodic system of flat solid and vscous
fluid layers have been derived by solving exiacl Bytov's dispersion cquation
in the long-wavelength approximation. The dispersion and attenuation are
related to the well known mechanisms of dissipation in porous media:
viscoelastic mechanism (viscous shear relaxation) and visco-inerlial Biol's
mechamsm. The expressons describing the effects of these two
mechinisms ina broad frequency mnge have been derved from the same
standpoint, The asymptotic expressions for various imiting cases coincide
with the results of previous studies,

Scismic altenuation in a heterageneous porous rock

Boris Gurewich
gurevich @ geophy.curtincdua

I study the attenuation of an elastic wave propagaling in @ macroscopic
heterogeneous poroclastic medium due to the seattering (conversion) af
the passing wave's encrgy into the highly attenuative Biot's slow wave,
This is done by studying two particular geametrical configurations: (1) @
thinly-layered porows mediom and (2] porows sslumled medium with
ellipsoidal inclusions, The frequency dependence of the wo-called mode-
conversion - attenuation has the form of a relaxation peak, with the
mzaximum of the dimensionless attenuation [inverse guality faclor) al a
frequency at which the wavelength of the Biot's slow wave s
approximately equal to the chamcteristic length of the medium (layer
thickness or size aof the Inclusion]. The width and the precse shape of Lhis
relaxation peak depend on the particulsr geometrical configuration.
Physically, the muode-conversion attenuation is assoclated with wave-
induced How of the pore fluid across the interfaces bhetween the host
medium and the inclusions The results of our study demonstrale how the
local flow [or squirt) attenuation can be effectively modeled within the
context of Biot's theory of poroclasticity.

Basement interpretation of the Tennant Creck region

Andrew Johnstone
andrewjnhnstone @t oo

A basement iterpretation of the Tennant Creck pegion, incorporating
modem semi-regional airhorne magoetic data and recent geological
mapping, is helping to unlock some of the seerets of the Tennant Creck Au-
Cu-Bi mineral field A @IS based environment facilitated the effective
itegrabion of several geological and geophysical datasers

Five different magnetic signatures are associled with mineralised
Warramunga Formaton. The major deposits of the Tennant Creek mineral
fichd are hosted by the magnetic siltstane dominated lithofacies, Several
of these deposits are adjacent to areas with a ‘washed oul’ magnelic
response, possibly coused by destruction of magnetite by hydrathermal
alteratwon,

The new magnetic data defines previously unrecognised structunes amd
faults that may be related to minerlisation,

MNumerical simulation of fractured media

Mu Luw and Briun A Evans
miundg@qeophy.curtinedu.su

Numerical simulations using low order approximations of the full
Zocppritz cquations were performed on anBotropic parameters derived
frivm the Sydney basin and the North West Shelf region. The resultant
amplitude coefficients were then displayed In full azimuths in which a
limeation indiciles abnormalities caused by the fractured media. Our
studies show that amplitude variations with offset and azimuth [AVAZ)
depend nat only on fracture orentation, bul also on impedance
differences of P and S-waves in the {ractured media,

Migration Velocity Analysis Using Seismic Multiples

Chris D, Muonuwe! vod Norm £ Uren
cmanuel@qeophy.curtinedu.au

Migration velocity analysis (MVA} Is & powerful tool for determining thie
itervel velovity model in regions of complex gealogy. [t s based on the
fact that the migration process is sensitive to changes in the velocity
madel, Only when the migration welocity is cgual o the interval velocity
of o layer will that event be honzontally aligned in a migrated commaon
image gather (CIG) (a CIG s a gather containing traces from the same
surface location but from  different migrated shot gathers). This o
efuivalent to saying that the image of the subsurface should be in the
same |ocation regardless of the source pasition. Conventinnal anabysis is
concerned  with  utilising  primary events and these alone for the
determination of interval velocity, However, it has been found that
greater aecuracy van be oblaned by utilising multiple events which are
normally considered as noise and removed prior o MVA, The mew
techninue is based nn the fact that any initial error in velocity belween the
migration and interval velocities will be inereased a3 the distance travelled
through the Earth increases. Hence in migration, multiples will be maore
sensitive than primarics to changes in the velocity model. Two syathetic
examples are presented to demonstrate Lhis. Both show thal on a
coherency plot, multiples will stack in @ more localised region. This should
resull o imercased aceuracy in determining interval velocity and
subsequently interval thickness, It should also reduce the number of
migration iterations needed to converge on an seeurate sulubion, This has
implications for reducing the lime and cost of the MVA process

Mapping boulders using 2D resistivity imaging technigue for
site investigation in Penang, Malaysia

M N M Nawows and Agnelo Aiphonse
AV VW G L, Ty

The 20 Blectrical Resistivity surveys were carried out in 3 site in Sungal
Nibong, Penang, This technitque has proofed o be successful in mapping
the depth and location of the boulders bured underyround, which are
typical features of the area, The results can then Be used by elvil engineers
Lo design the piling foundation of the proposed buildings

Apache Energy: a casc study in real-time database

integration

Jaha Caldwell, Keren O'Donahon, Reloadt Koomberd, Sieve Proger - and
Kevin Filzenournive
karen @ isa=-web.com

All Exploration and Production (B8P companies have @ vested interest in
conlrolling and maintaining subsurface data. The need for managing an
infurmation strategy has olwious beaefits to the wider goals of
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interpretation, 30 reservolr modelling and husiness decisions based on the
technical model,

T the ERP companies, many solutions are available to help them manage
and leverage the increasing volume and complesity of thelr data. 1t s our
intention o show how leading edge technology combined with sound data
management practices can deliver a8 cost effective daba management
strateqy,

Principally, data managers need to be able to find, condition and deliver
data to thelr customers = the interpreters. Our case study from Apache
Energy Ltd, [Perth) will highlight the migration from o ‘past’ state to a
Tuture' state and how Integrated Solutions Australasia (ISAl deployed
Geabrowse as the integration tool to meet the principal Apache objeetive
of 'Fasier Data Adcess”. We will show evidence of how GeaBirowse allows
visual display of spatial data with the umique ability to then query "non
spatial’ data, This eovironment allows geoscientists, data adminstralons
and managers rapid access to their data

Building on the imtial GeoBrowse implementation many quenes have been
developed by Apache stalt and transformed imta macros, that users cin run
‘real-time’ against their databases, This results in live” reparts of the atest
data 1o be stored in those databases

From this work Apache now view their disparate databasces as a single
wirtual' database. Enormous time savings are being made In a) Incating
data U] comparing data ¢f guality contral and d] reporting of data.

Amplitude ‘statics’ in shallow refraction seismology

Derecke Foalimer
d.palmer g unsw.ckuau

Ingreases in refracted amplitudes not related to changes In the head
coelficient are usually @ssociated wilh incredses in traveltimes in the near-
surface layers, while decreases in amplitudes are associated with decreases
in traveltimes.  These correlations demonstrate that the amplitude
varialions are related the varialions in the near surface geology, rather
than to vanations in the coupling of the deteetors with the ground,

The change in amplitude can be described with the transmission
cocthicent of the Zoepprite equations. Correclion factors can be apphed
for those surface conditions which are sufficlently extensive to permit the
measurement af the wavespeed. Where this it not possible, then the
lowest amplitude or amplitude product is representative of the head
coethicient tor the main refractor.

A simple approach to 3D shallow refraction seismology

Derecke Palmer
o_palmer @ unsw.edi.au

A three dimensional (30) seismie refraclion survey was carmed oul seross @
shiear sone.  The data were processed with the generalised reciprocal
method [GRM] rather than with tomagraphic inversion because of the
refitvedy small volume of data, the ocourrence of large varistions in depth
to and wavespeeds within the main refractor and the presence of
artmuthal anisatropy,

Fhe resulls show that there s an increase in the depth of weathening and
A decrease in wavespeed in the sub-weathering associated with the shear
zone.  AMthough the shear zone is generally considered to be a two
dimenstonal [20) feature, the significant lateral varialions in both depths
to and wavespeeds within the refractor in the cross-line direction indicate
that it is best treated as a 30 target, These varations ane not predictatile
on the basis of a 20 profile recarded earlier,

The in-ling results show that both accurate refractor depths and
wavespeeds can be computed with moderate cross-line offsets, say less
than 20 m, of shol pomts. These results demonstrate thet swath shooting
with a numbicr of paralicl recording lines would be adequate for 30 sureys
aver targets such as highways, dameites and pipelines. Only 3 maodest
inerease in shot poils over the reguirements for the normal 20 program
would e reguired in the cross=line direebion Tor measunng azimuthal
anisatropy and rack fabric.

Potential Field and Bathymetry Grids of Australia’s Margins

Peter Petkovic, Desmond  Fitegerald, lohn Brett, Michae! Morse
ond Cameron Buchanon
peterpetkovic @ agso.govau

The Australian Geological Survey Omganistaion, in co-operation with
Desmond Fitegerald and Associales and the Australion Hydeographic
Service, has produced a set ol digital bathymetry, gravity and magnetic
grids for Australia®s continental margin, with resolutions of 750- 1000m.
They represent a major spgrade of marine ship-track potential field and
bathymetry data in Australian waters Lo assist geological interpretations,
In integrating data from many sources, levelling technigues have been
developed to correct crossover and ather errars, and the ship-track data
hawve been merged with satellite and high-resolution onshore sources,

Antarctic sea ice thickness measurements using a ship-borne
electromagnetic induction device

1 E Reid, 1. Viebancich and A, P, Worby
James Reid@@utaseduau

We perform a theoretical analysis of Antarchic sea we thickness estirmates
made using a ship=horne clectromagnetic instrument.  Inversion of
theoretical one-dimensional sea ice models assuming a conductive half-
space model has shown thal the ship-bome system is able (o determine
thickness ta within 109 far level oe up to <2 m thick. Howewer, the
presence of a thin conducting brine layer within the ice, commaon during
the Amtarctic sumer, resulls in o large error in thicknesses estimated
dssurming perfectly=resstve we,

An analysis of the effect of system attitude on the electromagnetic
response has shown that piteh and roll of wp 1o 10° can result in sigmificant
errars in the interpreted ice thickness an arcas ol thin sea e,

A prefiminary three-dimensional model study of the EM-31 system has
shiowrr that it can yield good estrmites of masmum sea oe keel thickness,
Howewer, sea e thickness 1s significantly over=- or underestimated near
sharp vertical baundaries in the three-dimensional model

Accuracy of interpolation Tor 30 contour mapping from 2D
seismic sections

Alexonder M. Shephrerd
shephera@@geophy.curtinedu.au

This research examines the accuracy of contour maps sub-sampled from a
A0 seismic survey. A 30 sesmic dotaset wis interpreted using Landmark's
Semwiorks=10" software to build three contour surfaces of stratigraphic
horizans at various depths and structural complexities These horizons
were exporled and imported (o a Geographic Information System (GIS),
resampled at vanous inline and crosshine, and  point spacings, and
interpolated to create 30 surface grids fram these sub-samples of the
horizons to simulate interpolation from 200 seismic lines,

In the first set of experiments, for bath transeet anid point data structuncs,
map error decreased a5 2 power function of sample size. This systematic
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INCIEAse i error 3% sample size decreases allows prédiction of the accuracy
af interpalation according to sample size and distribution of the data, This
relationshp favilitates estimation of erres for seismic data interpreters
picking a subi-sample of sections for a particular stratigraphic horizon,
determinatinn of Feceivier and bee SPECITIYS lor sufficient SLUPVEY ACCLrACY
for least ecomorme wullay, Another application af this relationship is 1o
delermime the accuracy of interpokative contour |'|'|,1|in|||,_| CFE s
parallel 20 seismic lines acc ording to ther SPEUITY.

QUADRANT GEOQPHYSICS pryLmD

Oﬁanphysiml Contracters & Consultants

Specialising in Electrical Geaphysics
* |nduced Poelarisation

» Complex Resistivity
« TEM
Ennfoct: Richord Benasls Phone: +&1 7 5570 5580 Fae <61 7 5590 558
Mobile: 040R ¥23754 E-moll: quod.gecD pabar, com
Address: PO. Bon 360, Bonoen Paind, M5\, 2484

= Magnatics
= Data processing
s Intarpretifion

In a second gt |'|F|'5|r_||_'.' e I Gy Lhe |jJ__||||| data ol o set sample s12e, map
error increased with the focel structural complexity of strata <ampled. This
relabonship would allow prediction of the relative precision expected in
areas . of varying domplexity These |'l-||'I|rl|,_i-'J corroborate varlier work on
tapographic maps and ndicate thal smilar trade offs hetween map
aceuracy and both sample size and surface complesity apply 1o geologic
Hocks.

Geophysical Instruments - Software - Airhorne Surveys

Maximise exploration productivity Hamd-held Instruments
bevond 2000 with superior, e
higher resolution technigques _ Kesitad
Brncwatne and revolurionary gooplyseal ool Bk ol sl
i reesy ARTEMIS (Grownd TEM) aied MIDAS 750
[ Fixed-wing FEM) van Dy yomn ackieyve Heis gl

Airborne Surveys
Firhicomer & Fioed Wing,

Avsirahia s eaclimg sogaplies ot geophysse al solution Software
faar the minerals, petrcdeun, aeotechnical snd THsgly, Aacielolline
s ironmeitl pecions Tsnempreranion & Contodrmst

Innovative Geophysical
Technaologies for
the 21st Contury

INSTRUMENTS

SCINTREX

Induced Polarization/Resistivity
MIP & MMR

Electromagnetics — SIROTEM
Data Processing & Interpretation

GEOPHYSICAL SURVEYS, CONSULTING & INSTRUMENTATION

For details of methods refer to our web page at:

www.scintrex.aust.com

Perth Head Office: 20 Century Road, Malaga 6090, Western Australia
Tel: 08 9248 3511 Fax: 08 9248 4599 Email: scintrex@scintrex.aust.com

Gravity and DGPS
Borehole Logging
Magnetics & VLF
Instrument Hire & Sale
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Alan Anderson received a BSe [Honourg] in Geophysics from the University
of Adelade, South Austrilia, m 1985 He worked a: an Exploration
Geaphyeicist with SANTOS Ltd. on their CooperfEromanga, Bonaparte and
Timor Sea interests before joining BHP Petroleom in 19490, He has since
held & vanety ol explorationfdevelopment and technical positions for BHP
in Australia, Malaya and s currently @ Senior Geoscientist for BHPP
(Americas) in Howston, Alan s a member of the SEG; ASEG, AAPG and GSH.

Yuzuru Ashida 15 Prolessor, in Earlh Resources Engineenng al Kyoto
University, He graduated from Kyoto University in 1967 and obtaincd a
Doctorate of Engineering from University of Tokyo in 1986 Retween 1967
and 1988 he worked for the Japan Petroleum Exploration Co, Lid JAPEX),
and has been at Kyoto University since 1986, He won Best Paper Award, SEG)
1980 RBest Paper Award, SEG] 1990 and Best Paper Award, The Socicty of
Materigls Science, lapon. 1997, His interests include seismic interpretation
and data processing, He i @ member of EAGE, SEG and SEG Japan.

Michael Asten [s a consulting geophysicist and Partner with Flagstaft Gen-
Consultanls, and also holds @ part-time academic position as Principal
Research Fellow at Monash University. He majored in Physics, Geology and
Geophysics a1 the University of Tasmania before entering post-graduate
study @t Macguarie University in 1972, After excursions into magneto-
Lelluries and DC electrical methods he gained @ PhD in geophysics on the
topic af using micro=seismic waves as a tool for studying sedimentary
hasing, In 1977 he took wp a2 two-year appointment lecturing and
coordinaling an MSc [geophysics] program at Ahmadu Bello University in
Migeri, He then jomed BHP Mincrals i 1979 and worked inocosl and base-
metal explorition in Australia, Fast Africa and North Ameriea, with
particular emphasis on geopliysical research issues, He has been active in
EM research for @ decade, initigled the aicborme gravity  gradiometer
project in BHP, and is author of a short Industry course on EM Methods for
Genlogists and was Visiting Lecturer far the South African Geophysics
Association in 1999, He recently completed a research project on "Borchole
EM Muthods in the scarch for Weak Conductor” sponsored by four
Australian mining companies, He received the ASEG™ Lanc Hawkins Award
in 1988, co-authored the Best Paper at ASEG 1992, was a co-recipient of
the BHP Rescarch Innovation Prize in 1996 (for development of aitborme
EM technology and interpretation tools), and a co-recipient of the CSIRO
Medal for External Research in 2000 (for development of the "Faleon”
aitbore gravity gradiometer), He §s 3 past Vice-President of the ASEG, an
Assuctate Editer for the SEG, Co-Chairman of the ASEG Conference 1998,
and Guest Editar for the SEG Special Issue on Mining Geophysics, He is
currently collaborating with the SEGH in rranslating a hook on engineering
seerme methods, He s @ member of SEG, EAGE, SEG, AGL and o Fellow of
the RAS.

Peter van Baaren, a senior project geophysicist, has worked with
WesternGeeo sinee 1989, In this period he has mainly been aclive i sesmic
data acquisition in a large number of different ervironments arpund the
world including projects in ecologically highly sensitive areas as well as
highly populaled areas. Recently, this experience included managing data
weguisition projects in Australe, His current projgects include investigating
geophysical lssues related to land and transition rone data acquisition in
Australasia and South East Asio. This work includes the design of 30 surveys.
He s o graduate of the Delft Unwversity of Technolugy,

Fabio Boschetti obtained his Honours degree in Geological Sciences in
Italyand then worked as meteorologist before moving to Australia. He
obtained & PhD in Muathematical Geophysics at The University of Western
Australia. Afterwards he moved to CSIRD where he has been working
mainly in the analysis of potential field data and inversion of genlogleal
and geophysival provesses,

Richard Brescianini graduated with a BSc (Hons ) In geophysics from the
University of Tasmania in 1985 after completing his undergraduate degree

in gentogy and physics at La Trabe University. He [oined BHP Minerals in
Brishane as an exploration geopliysicist in 1987, Over the next 12 years he
weorked with BHP on base and precious metal exploration programs whilst
hased in various locations throughout Australia, Canada and the LS. He s
currently the Chief Geophysicist at the Morthemn Territory Geological
Survey, d@ position he bas beld soce 19989, His role is o coordinate all
qeophysical programs within the framewnrk of the Northern Ternitory
Exploration Initiative.

Andrew €. Burtt gradusted from Umiversty of South Awstrala with
Honoes in 1892, He has been employed as a Geologist and  Senioe
Geologist with Primary Industries and Resources {formerly Mines and
Energy South Australia) for fast eight years. For the last fve years he has
worked on stratigraphy, structure, geochronology and metallogeny ol
Cambrian Kanmantao Trough metasediments, metavalcanics and igneous
bodies, For past six years he has been involved in GIS compilation of South
Australia geolgy using Arefinfu,

Amanda Butt graduated from the University of Queensland with o BSc in
1990, From 1990 Lo 1995, she was employed by Mewerest Mining Linited,
exploring for gold, primanly in Queensland and Mew South Wales. During
this time Amanda managed the qeophysical program at the newly
diseovered Cadia Hill gold deposit. 1n January 1996, she joined Hamersley
Iron Ply, Limited as mine geophysicisl, She s currently applying high-
resalutinn qgeophysical technigues to iron ore delineation at Hamersley
Iron's mines and evaluation prospects. She is a member of the ASEG

Domenic Calandro gradusated in 1993 with a BSc in Geoplhysics from the
Flinders University of South Australia, He is currently employed as a Senine
Geophysicist with the Minerals and Energy Resources South Australia
where he manages and coordingles the processing of Arborme Magoelic
and Hadiometric data acquired through the South Australian Exploration
Initiative, Aroken Hill Fxploration Initiative, Target Fuploration Initiatlve
and company surveys, His experlise covers tila acguisilion, processing and
interpretation of both ground snd airbome  geophysical dala, He o
currently managing the Mineral Resources - Data Management Group and
the Targeted Exploration Initiative South Australia [TEISA),

Henry Can abitained his B5¢ In 1985 from the China University of Mining
and Technology and his PhD in 1981 from the Australian National
University, Both degiees were in Geophysics, Before joining Schiumbenges
as a Senior Geophysicist in 1997, he worked at Flindees University and Lhe
Australian Geolonleal Survey Organisation. He s.a member of SEG, ASEG
and SPE.

Chih-Hsiung Chang received a BSe (1984) and an M5 (1986) both in
Geophysics fram the National Central University In Taiwan, and a PhD
(1992] in applied geophysics from the Upiversity of Houston, He is
currently un sssoviate professor in Department of Applied Fhysies at
National Chiay University, Taiwan. His rescarch interest s focused on
seismic modelling and elastic wave propagation, especially in anisateopy.
He s a member of SEG,

Carlas 1. Chernicoff was borm in Buenos Alres, Argenting, in 1867 He
graduated from the University of Buencs Adres as a Licentinte in Geological
Sciences o 1981, completed his MSe al the Rand Afnkaans University
[Inhanneshurg) in 1985 and his PhD at the University of Buenos Aires in
1994, Both his M5c and PhD theses dealt with Structural Geology. After
1994 his main field of interest changed 1o the use of airborne geophysics
[magnetometry and gamma ay spectrometry] o mimeral explontion.
Since then he has tiken a number of specific courses/quided work, notabily
al the Geological Sueveys of Australia and Canada, At present he is 3
resegrcher of the Council Tor Scientific and Technical  Research of
Argentina, lectures on a part=time basis at the University of Buenos Aircs,
and heads the Geophysics Group of the Argenting Genlogical-Mining
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Surviy [SEGEMAR] At the SEGEMAR, he is involved in the geological
interpretation of the airlborne magnetic and gamma @Ay spectrometric
surveys carmied out by the latter arganization in areas with 2 mining Interest.

Ashjorn N, Christensen received his BSe in Physics and Chemistry (1987)
and his MSc in Geaphysics (1991) fram University of Aarhus, Denmark. He
received his PR in Geophysics from Colordo Schoal of Mines in 1995 He
then joined BHP Research working on algorithms for semi-aulomated
interpretation of sirborne magnetic and electromagnetic data in mineral
explorution, Smee 1538 he has been actively involved with processing and
interpretation of alchorne gravity gradiometry data with BHP Minerals
Discovery Technologies. He is a member of the SEG and ASEG.

David Clark graduated in 1874 with a First Class Honours degree in Physics
feam Sydrey University and completed an M3¢ in Geophysics, also at
Sydney, in 1983, Since 1978, he has worked tor the CSIRD, carrying out
research inte applications of ek magnetism to exploration, He is
currently a Principal Research Sclentist in CSIRQ Exploration and Mining,
working on magnetic petrology, lensor gradiometry and predictive
magnelic explormtion medels,

Roger Clifton started geophysics in the nickel boom, finding the shear,
which became the Karonie gold mine with VLE He joined BMR and was
warking in the Observatory Section during the Meckering earthguake, He
travelled widely and spent years as the dirt doctor for a beick factory, doing
satisfying science. Roger taught @l Curlin Universily while studying Morm
Uren's seisime diploms and wrote a Masters Thesis on multichanne|
rachiometne processing in the days befare it became fashionable, At the
Schonl of Mines in Kalgoorlie he started wp the VHF underground
communications system, MINECOM, He is now with NIGS. He still goes
skydiving and enjoys talking science with tatal strangers

Bavid Close completed o BSe (Hons) i Geophysies at the University of
Tasmani in 2000 and was awarded a university medal. He will take up a
Rhoides Scholarship to undertake a Phid in Geaphysics at Oxford University
in 2011

Steve Collins completed his MSe at Macquarie University in 1974, He spent
twil years as a company geophysicist for Cities Service and eight years with
Amoeo Minerals, This involved field surveys and interpretation in Ausiralia,
MNew Zeatand and Pacifie Islands, In 1985 Amoen became Cyrus Minermls
Steve beeame a consultant but continued a clase association with Cyprus,
Since then, he has continued as o consultant, working for o vancty of
clients. His consulting work over Uhe last decade has been mostly in Eastern
Australia and Southeast Asia in exploration for copper, gold and base
metals Steve has been closely invalved in the discovery of several deponls
intluding Red Dome and the Selwyn copper/yold deposits; the Junetion
Reefs gold deposits and Lhe Tritton and Larsen's East copper deposits a1
Ginlambone NSW,

Richard Coopper graduated Trom The University ol Liverpool in 1979 with an
Honours degree m Geophysics with Geology. He joined Digicon Geaphysical
the same year {now Veritas-DGC) and spent 13 years with the company in a
variety of positions including Processing Geoplysiost (UK), Manuger, Special
Projects [Singapore), Division Geophysicist [Australia), Manager, Technalogy
Transfer [Houston) and Marketing Manager (Singapore]. Richard joined
Cngniseis Development In 1991 a5 Manager of EAME Division and returned
to Houstan in 1996 a5 General Manasger and then President of Cognibels
Develupment, Ine, Following the sale of CogniSels in 1998, Coaper joined The
Discovery Bay Company as President. Rock Solid Images was formed the
came year theaugh the merger of The Discovery Bay Company with Seismic
Research Corporation and PetroSoft *, Inc. He is currently President of Rock
Solid Images, based in Houston, lexas,

Duncan Cowan graduated from the University of Nollingham, England
with B5¢ (Hons) v 1963 and & PhD in 1966 He has over 30 years

experience in explaration geophysics and geology and has worked on all
cantinents except Antarctica. He works @s @ consulting geophysicist
spectalizing i interpretation of magnetic, gravity and radiometric data
with emphasis on computer techniques for data enhancement, analysis
and datasel integration, His research interests include data processing and
inversion of potential field data, scromagnetic gradiometers and
kimberlitesflamproites. He lectured at Royal School of Mines, Imperial
College, Lendon, from 1979 1o 1989 and §s currently an adjunct research
fellow In the Department of Geology and Geophysics, UWA. He is a
member of ASEG, SEG, EAGE, IAMG and IMM.

lim Cull joined Monash University in 1986 after an extensive career in
regional and exploration geophysics primanily with the Bureau of Mineral
Resources (nww AGSO) and CRA Exploration Pty Lid. Sinee joining Maonash
he has alsa eonsulted extensively to the geotechnical and groundwaler
industries and has been responsible for the introduction of several
innovative exploration, NDT and pipeline inspection technalogles.
Professor Cull s a Fellow of the Australian Institute of Mining and
Metallurgy [FAusIMM); 3 Fellow of the Auvstealian Institute of Encrgy
[FAIE]; a Member [and past State President) of the Australian Society of
Exploration Geophysics (ASEG); and a Member of the Crvironmental and
Engineering Geophysics Society (EEGS], His specialities include geothesmal,
EM, GPR, groundwater, remote sensing, and NOT technoloygies.

Rebeeea Denne graduated with an Honours Degree in Geophysics from
Macquarie University In 1994, Since 1995 Rebecca has worked @3 3
geophysicist for consultants Archan Services Ply Lbd, Aress of interest
include 1P and EM daly processing and imaging. Rebeeca alen has a keen
interest in Gl snftware and gealogical database management,

Bruce Dickson obtaimed his MSe from Wellington University, New Fealand,
and received a PRD from Imperial College, Londan in 1973, He moved to
Australia where, after a short time at AN, be joined CSIRO Lo work on o
variety of aspects of apphcation of mdation measurements to exploration,
His work has covercd aspeets of uranium grade contral, uranium
cxploration wsing ground waters, rdloactive disequilibrium in wranivm
depogits and mare recently, the processing and inlerprelation ol acrial
GANMMII-FdY SUTVEYs,

Jamie Doyle graduated in 1992 with 2 BSc [Hons, - 151 Class) in Geolugy
from The Queensland University of Technology, He joimed Oil Company of
Australia LLd in 1993 and has worked as an exploration geolngist in severl
basing including the tway, CooperfTromanga, Surat/Bowen, Clarence-
Moretan and Georging Basins. He is currently assigned Lo the Denison
Trough asset team as an exploration geologist, Jamie s a member PESAL

Mark Dransfield graduated in 1981 from the University of Western
Australla with a BSc [Hons) in Physics, and joined Selirust Mining
Corporation as @ yeophysicist, Mark's major interest since 1985 has been in
wirborne . gravity  gradiometry, He worked for nine years on the
development of an alrhome gravity gradiometer at the Umversity of
Western Australia including Towr years on g PhD focussing on the
geophysics of arborne gty gradiometry. In 1995, CRA Exploration
employed Mark as a seninr geophysicist working in airborne gravily
gradient modelling and in airborne EM and radiometrics. In March 1998,
Mark joined BHP's Falcun team in the carly phase of the airharne testing
ol their gravity gradiometer. The first Faleon system was delivered in
Oetober 1999 and Mark is now project leader of the Faleon depliyment
and data processing team, The Falcon team, including Mark, was awarded
the CSIRO Mudal for exlernal research in December 2000.

Karel G. Driml Is the Managing Director al Vebes Processing Pty Lids He
graduated from the University of Queenshand in 1980 with a B5¢ majoring
in Physics and Mathematics. After a short period computing. refraction
statics on a field crew he started processing seismic data al Petly-Ray
Geophysical, He moved 1o Digicon in 1989 where he became Tand
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processing supervisoe In 1892 Karel participated in the formation of
Velseis Processing becoming Mapaging Director, Since that time Karel has
been wchively mvolved o developinyg  processng and  interpretation
methods critical to the adoption of 3D scismic to the coal industry. He has
over 16 years experience with high-resolutinn seismic data,

Yu Duan recerved o BSe (1984) in Geophysies from Jianghan Petroleum
Institute in China. She commenced her geaphysical career with the China
National Offshore 0dl Exploration & Development Research Center doing
seistmic data mierpretation and sesmic data processing, From 1992 on she
undertonk resecarch in developing efficient methods to handle extremely
poar sigral-to-noise data that are related to seismic explortion in areas of
rough Llopography and complex near-surface velocities, She developed 2
pristuck one-step pre-processing (FOF) techmgue, domy bad-trace editing
and filtering, static correction, first arrival muting, amplitude compensation
and equalisation, suppression of unwanted waves (mndom noise, surface
wves, multiples, and various colierent noises), and signal reconstruction for
irrequilarly spatial sampling, All of these prestack pre-processing can be done
autamatically in one step. The POP technique has been widely wsed tn
significantly improwve the guality of low SN ratio data from various complex
areis. She his authored and co-suthored scveral papers.

Tom Eadie was appointed Executive General Manager - Fxploration of
Fasminco following the formation of the Exploration division in edarly
19490, Prior to thes be spent cight years in the minerals exploration industey
in North America, including three years with Cominea. |n 1983 he was
transferred 1o Aberfoyle Limited (then 48% owned by Comincol in
Melbowrme ws Chiel Geophysicisl and then manager of Aberfoyle's base
metals explaration programs before joining Pasmince in 1990,

Peter Elliott graduated with a BSe [Hons) in Geology and Geophysics from
the University of Melbourne (1976), He was later awarded an MSc from the
Linkversity pf Melbourne in 1984, and a PhD from Macguarie University in
1997, He started his profession as o Cadet Geologist with the Geological
Survey of Viclori in 1975, He worked @5 @ geologist in Regeoral Mapping
for a couple of years and then as a Geophysiost with the newly tormed
Geophysics Section in the Dept. of Mines, Victoria [1977-1980). He later
foined the Shell Company (Australia) Lid, in 1981 where he worked as o
Ruegiona| Geophysicist with the Metals Division [1981-1987), Duning this
time he worked out of Melbourne, Perth, and Adelaide. In 1987, Peter left
Shell to et up his own explaration services company, This company is now
represented by Elhott Geophysics International Pty Ltd. and FT Elhott
Grophysics Indonesis., Peter Ellloth has spent the last nine years working n
SE Asia. Most of this time has been spent in Papua New Guinea, Indonesia
and the Philippines. Peter has worked 10 Indonesia since 1992, and
established @ permuanent branch office in Jakaria m 1996, He has given
courses In Electrical Geophysics at the University of Adclaide and has
published more than 20 scientific papers. Peter currently holds three
palents in Canada, USA, and Australia,

Mader Fathianpour is based at the Department of Mining Engineering,
Isfahan University of Technology, Iran. He teaches exploration aeophysics,
vre reserve evaluation, apphcations of computers i mineral imdustoes ang
geostatistivs. His research interests are in: geomathematics, exploration
geophysics (electrical and FM methads), and geastatistics. He is member af
the 1G5 (ranian Gealogical Society),

Clive Foss abtained his BSc in Geophysics trom Reading Unoeersity in 1875
and a Phl in palacomagnetic and rock magnetic studies from the
Wisversity of Leeds wm 1979, From 1979 to 1987 Clive lectured
exploration geophysies at the University of Malaya, belore jmming the
Indnnesian/Australian Geological Mapping Program in Bandung, where he
was senion geophysicist in charge of regional gravity studies of |ran Joya
and Western Ealimantan, tn 1990 Clhve returned o Keals Lumpur where he
worked as a potential field consultant in the oil industry, firstly as an
independent consultant, then as a senior geophysicist for ARK Greophysics

In 1885 Clive joined Cneom Technology in Sydney whiere be is the principal
consultant running the potential field consultancy group, Clive also s
responsimlities in deyetopment and mamtenance of Encom's potential field
sattware packages including ModelVision, AutoMag and QuickMan,

Li-Yun Fu receied a BSc [1985] in Geophysics from Chengdu College of
Geology, Chima. He started s research career with the China Otfshore Oil
Exploration b Development Research Center doing selsmic dara processing,
seismic wavelet analysls, high-resolution data processing, and the
appheation of AVD techniques (o reservine characteristics. Li-Yun
subisequently undertonk research in wave propagation simulation and
nbtained an M5c [1982) in Applied Geophysics at the China Univesity of
Petroleum, Then be turned o research in reservorr mtegration strategy and
compleled o Pl in geophysics feom Ching University of Petroleam an
1885, Froim 1995 o 1997, he was a postdoctoral fellow in engineering
mechanics, at the Tenghua University, Beljing, developing a velocity-
weighted wavelield theory and its application 1o seismic modeling, seismic
migration, and seismic inversion. In 1997 Li=Yun moved to the Institute of
Tectanics, Lniversity of Califarnia, Santa Cruz, investigating Lo phases in
the crust and simulating crustal wave propagation. L=-Yun joned CSIRC
Ferth i August 1999 and works as @ rescarch scicnlist on geopressur,
hased on acoustics, He is a member of SEG, ASEG, AGL, and INNS, and has
authored and co-authored a number of journal papers and book chapters

Hirohide Fukamon graduated at Eyoto Dnwversity with o B5c i 1999 and
% currently a post-graduate student at that university in engineering
geaphysics and inversion. He is o member of SEG,

Peter Fullagar holds an M5 from Maonash University, Melbourne, and a
Ph in Geophysics from the University of British Columbia. He worked for
Western Miming Corporation in Austraba for 12 years, serving n a vanety
el exploration, research, and management roles, including  Chicl
Graphysicist. While with WMC he promoted the application of high-
resolution geophysics at Kambalda Mickel Mines 10 1993 he became the
inaugural Chair of Borehole Geophysics @t Ecole  Polylechmigue
Maontreal, In Canada he initizted rescarch into the application ot borchale
radar and radio imaging for orehady delineation at Inco mines in Sudbung
He was the leader i Australia in 199596 for o CMTE/AMIRA Research
Frojeel into mene grophysics, sponsored by seven major mining compinies
Later, with Rio Tinto Exploration, he investigated application of geophysics
at Freeport’s Grasberg Mine in Irian Jaya, In 1998 he established Fullagar
Geophysics Pty Lid, @ geopbysical consultancy based n Brisbane, He s an
Adjunet Professor at the WH Bryan Mining Geolegy Rescarch Cemtre,
Linkversity of Queendand, and is 3 member of SEG and ASEG,

Malcoim Gamien has worked in Enginmeenng Services al AGS0 since 1974 and
15 row Deputy irector of that group, He received his B5c in Computer Science
and Pure Mathematics from ANL before leaving the employ of the Research
School of Earth Sciences at thal University. While there be was mvolved mainly
in the techoology of solid-source sotope it mass spectromeles. He
designed a field imteqrating magnet controller to minimise hysteresis, and a
pnigue calibratar to improve the peecision of rmtio measurciment. During 1977
b anttemmpted o begitiniese b practice of engineening by studying final year
Ergincering Units at the University of New South Wales He has been involved
In the design of equipment for sermmagnetics, EM prospecting, marine seismic
data acyuisition, magnetic property measurement and geomagnetism, His
mann professional mterests ane in metrdogy, signal processing and the an of
previding engineering development and advice to scientific emanisations. He
Is oy malnky invalved in magnetic measurement and field contml, and enjoys
the role of @ semor Wechnical adviser 1o Engineenng Services, AGSOH and ity
extermal elients,

Vince Gauci, MIN's Chief Executive since April, was biorm in Broken Hill
where he goined CRA's operations as @ young mimng engincer and rose (o
Acting Genersl Manager. Vinee moved 1o Wondlawn Mines as General
Manager of Operations, and subsequently Denehurst, and served as
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Managing Director af Pancantinental prior to its takeover, before jaining
MIM in 1985 Initially, his responsibility covered executive operational
management of MIM'S Australian miming division, extended in 1998 Lo all
Australian operations, including Mt Isa, and again in 2000 (o cncompass
MIM's warld-wide interests. Vinee has been a Director of MIM since 1999

Eric Goglan completed his BSc at Monash Unieersity in 1998 majoring in
Geology/Geophysics with 3 mathematics background. He is currently
completing his M5c at Monash University in geaphysics in the field of gravity
and magnetic potential, He s also currently working s @ geophysicist Tor
Muomash Geoscope concentrating on groundwater and geatechnical projects.

Ashley Grant commenced a BSc Honours project at Monash University at the
completion of s undergraduite program i 1999, As part of hes rescarch
program he was required to provide an interpectation of TEM data for
exploration targets contained in & conductive host, Apart from gaining
familiarity with industry software standards and  numenical models  for
mterpretation, he developed an mnovative approach Lo removing host effects
based on filament migration. He gained a H1 award for this project and is now
wnrking on.a temporany basis for the Geolonical Survey of Victora,

Bons Gurevich received his MS¢ in Exploration Geophysics from Moseow
Liniversity in 1881, and PhD in Geophysics from the Institute of
Geosystems in Moscow in 1988, From 1981 until 1993 he worked as a
researcher for the Institule of Geosystems, He was @ visiting scientist at the
Geophysical Institute of Karsrube University [1992-1993) and at Birkbeck
College of London University [1993-1984). In 1995-2000 he worked os a
regeaich geophysicist at the Geophysical Institute of lsrmel. He is currently
professor of petrolesm geopbysics at the Department of  Explortion
Greophysics of the Curtin University of Technology In Perth, Western
Avstralia, His research  interests include  petrophiysics, theory of
sersmicfacoustic wave propagation n wcks and other porous matenals,
and seismic imaging. He s a member of SEG, AGU and EAGE.

Ross Gwyther has worked as o research geophysicist with CSIRO
Exploration and Mimng for ming yeirs, managing @ number of carth strain
research projects in minescale geophysics. His experience  includes
development of new borehole strainmeter technologies, and modelling
and analysis of observed surface stram dals associated with longwall cosl
miming in the Bulli basin. He has previowsly worked for 15 years in
geaphysical investigation of earthquake processes in Califarnia, and has
authored several publications in international geophysics journals.

Glenn Harris obtained his Honours degree at the University of Sydney
(Maring Sclence). His honours thesis invalved an investigation into the
bedrock topagraphy of Port Jackson (Sydney Harbour), This project was
supported ty the Defence Seience and Technology Organization Student
Vacation Scholarship Program and the Department of Geology and
Geophysics. Glenn  maintaing an active interest in the maritime
environment by supporting numerous research projects (which are both
geolugical and ceological in nature) through the provision of SCUBA diving
services. He is currently undertaking an M5e in the field of marine gealogy.

Juhin Hart oblaned @ BSc Huns in Geology from the Umiversity of Western
Australia in 1992, He commenced work with BHP Minerals Exploration in
1981, Since then he has been involved in geophysical programs in the Mt
Isa Block, WA and Northern Territory, Bolswana, Rajasthan and South
America. He s currently Semior Project Geophysicist with the Australian
Discowvery Group. During his time with BHP Minerals he has been involved
mainly in the interpretation of potential field data and time-domain
electromagnetic data,

Philip Hawke graduated from the University of Adelaide with a BSc [Hans)
in 1993, He was employed by Rio Tinto from 1994 1o 1999 in Lhe
exploration for won ore and base metal deposits. He s currently working

towards a PhId at The University of Western Australia researching the
fgrophysical responses associated with meteonte impact craters,

Mare Hendrickx graduated from La Trobe University in 1993 with first class
honaurs in Gealogy, In his five years with the Gealogical Survey of Victoria
between 1993 and 1998 he made important contrbutions to the
understanding of the castern Lachian Fold Belt. Marc supervised mapping
in the Tanami and North Arunta provinces between 1998 and 2001 with
the MNorthern Territory Geological Survey resulting in a revision of the
understanding of this part of the North Austraban Craton, His mann
imterests are reglonal mapping and geophysical interpretation with a view
to reconstructing prowvincial tectonic histories and the application of
structural analysis to mineral systems. Marc s currently employed by the
Grologreal Survey of New South Wales.

Neil A. Hughes graduated with a B5c (Hons) in Geophysics from Oueen's
University, Ontario, in 1984 and ganed an MMET degree from Curlin
University of Technology in 2000. He worked as a mud logger an ail figs in
the north sea from 1985 to 1986, as a field geophysicist for WX Lid from
1986 to 1989, a5 o geophysicist for Crone Geophysics from 1989 to 1992,
as semor and then poncipal geophysicist for Pasminco in Melbourne and
Broken Hill fram 1832 to 2000, and is currently senior geaphysicist at
Crone Geophysics # Exploration Ld,

Don Hunter graduated in 1994 from Curtin University with a B5c [Hons) in
Computer Science, He joined the Cooperative Research Centre for Mineral
Explaration Technalogies (CRCAMET) in 1995, compiling GIS databases and
develuping software for the application of airbome electromagnetic [AEM)
methods to mapping geology in regolith dominated teerains, Currenthy, he
Is with CSIRO-Exploration and Mining's environmental geoscience aroup
and divides Iris time between examining the application of AEM to
mapping solute dispersion and  developing software  for mirborne
hyperspectral instruments,

Richard (Dick] Irvine received a B3¢ from the University of Sydoey in 1964
and an M5¢ in Geophysics from University of London (UK) in 1968, Atter
working for 4 years in USA and Canada he returned to Australia and worked
for Amax and Union Minkere in base metal, gold and nickel exploration, In
1977 he joned BHP Mincrals and spent 21 years as o geoptysacist in mineral
exploratinn, initially throughout Australia employing a wide mnge of ground
and airhorme techniques. Later be was hased in Hong Kong managing
geophysical programs in challenging geopolitical environments in SE Asia,
China, Indis and Pakistan and Africa and then spent @ year in Cape Town on
similar programs in Africa, Since 1999 he has been Viee President of Condor
Consulting, Ine. in Denver, USA, specializing in value-added processing of
arborne EM and magnetic data and integration with geological data applied
toy mineral, groundwater and environmental programs.

John Jackson is a Semior Geophysicist with Sons of Gwalia Ld, an
Australian mineral exploration and miming company. Current work includes
the use of geophysics in exploration and development of Archean gold and
tantalum deposits o5 well a5 minenl sands deposits and is interested in the
integration and visualisation of geological and geophysical dota. He is a
member of the ASEG,

Andrew Johnstone graduated with an honours degree in Geophysics from
the Unversity of Tasmania n 1993, He joined BHP Minerds in Melbourme
as an exploration geophysicist in 1994, Over the next Five years he worked
with BHP on sediment hosted hase metal, mesathermal gold, AHT, 10CG
and magmatic Ni-Cu exploration programs in Australia and Afnca, Two of
these years were spent working with BHFS Australian Reconnassance
Group. Andrew is currently employed as an Interpretation Geophysicist at
the Narthern Territory Geological Survey, a position he has heldginee 1999,

Leonie Jones has a B%¢ (Hons) in Physics (1972) trom the University of
Oueensland and a PhD in Geophysics (1976) from the Australian National
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LInlversity. She has worked a5 a geaphysicist in the petmoleum industey, m
the scademic sector and in government. Her Initial research interests in
labortory studics of elastic properlies of minerats and rocks at ultrasonic
frequencies  have  evalved into seismic reflection and  refraction
investigations of the Australian continent from deep crustal to shalfow
stales, Smee 1998, she has been employed at the Australian Genlogleal
Survey Urgunisation, Brsl with the Australian Geodynamie Cooperative
Reeenrch Centre (AGCRC) and currenthy as 3 Research Seismologst with the
Australian National Seismic lmanging Resource [ANSIR].

Stefan KleHmann i a postdoctorl fellow i the Teetonics Speonl Research
Centre at the University of Western Australia. Atter completion of an M5 in
Geophysis and a short period as o processing geaphysicist at New Zealand
Oil and Gas, he abtwined 3 PhD in Geophysics from Victorda University in
Wellingtan, New Zealand. His research interests ane in sesmie and gravily
methods a5 applied to engineering, exploration and tectonic studics,

Agu Kantsler graduated with a B5¢ (Hons] degree in Geology Trom the
Wriversity of New South Wales in 1974 and gained a PhD) from the
Uriversily of Wollongong in 1985, He joined Shell Development [Australia)
Lid in 1980 a5 a team geologist and wis subseguently transferred to Shell
Petraleum Development Company of Nigena o 1984 as a leam
seismologist. He then moved to the Netherlands where he worked as an
exploration team leader and sutsequently as Head of Prospect, Evaluation
and Geological Operations lor Nederlandse Asrdolie Maatschappij BV, a
ShellfExxon joint wenture. This was followed in 1322 by an assaignment Lo
Shell Companies in Indonesia, initially a5 Chief Geologist and then as
Exploration Manager Agu returned 1o Australia in mid 1995 a5 Reserves
Develnpment Manager for Woodside Offshore Petroleum, His cutment
position is Director New Ventures Tor Woodside Energy Limited and the
Upstream Woodside/Shell Alliance in Australia,

James B, Lee has worked at the BHP research lnbormtones m Newcastle
HSW since 1981, His work related to mineral exploration began in the tield
ol witbarne infra-red spectroscopy and included the deployment of the
GER Seanner in an Australian mission in 1987, He was later involved in the
joint BHP/CSIRD Airbarne Imaging Spectroscopy project. In 1991 he began
his involvement with CSIRO in development of high temperature SCUITD
magnetometers and their deployment i arborne TEM. In this project he
wis leader af the BHP ream responsible for implementation of the airbome
system and has a particular interest in overcoming the effects of sensor
mubion in aitbome TEM. This project was the first to demansteate SOUID
sensars in ATEM detection of geological conductors, He has most recently
led the rtechnieal team for BHP's awrborne gravity gradwomeler
development covering all aspects of the system development from the
gravity semsor, aircrall systems and dynarics, Lopographic measuement
and data processing algarithms., This system was the Girst sirberme gravity
gradiometer to be deployed [n mineral exploration, and the fist effective
arrborne gravily technology for this rofe.

Prie Leeming is currently marketing airborme geophysics for Fugroe Airbome
Surveys in southern Africa, She moved to Botswana In 1999, after warking
with Tempest developrmient in Perth, After joining World Geoscience in 1992,
she worked with interpretation of airborme geophysical data for salinity
mapping and on ge mapping projects in Western Austealia, India, Gman anad
Induriesia, Since graduating n 1976 a5 a geologist, she warked in mineril
exploration with Newmont and later in the gold mining industry with
Homestake Gold, Freepart and bricfly Normandy,

Jennifer Levell received her BSc [Hons) degree in Geophysics from The
University of Sydney, From 1994 to 1998 she worked for Flacer Dome
Exploratinn in Austmlia and Canada on propertics and projects in Papua
Mew Guines, the Philippines, Australin and Canada. After travelling in
Furope during 2000, she joincd Mir Geoscience Limited, a division of
Quanter Genscience, hased in Mantreal. Mira provides software and services
for 30 explortion data integratinn and analysis 1o the minceal industry,

Guimin Liv graduated from Chengdu Institule of Geology, PRC with o BSc
in Exploration Geophysics in 1982, He obtained his MSc in 1985 and PhD in
1989 in Engineering Genscience fram University of California, Berkeley. He
wits # Research Fellow from 1989-199) appointed jointly by Macquarie
University, Sydney and the Uneersity of Californis, Berkeley, He joined BHF
Research in 1981 in Melbourne and (s now 8 Principal Rescarch Scientist i
BHP Minerals Discovery Technalogies. Since joining BHP he has been mainly
ivalved i the development and application of clectromannetic data
interpretation technigues and airbome gravily gradient data processing and
interpretation technigues.

Meng Heng Loke obtancd & BSc Hons, and an M3 in Physics from
Unlversiti Saing Malaysia, and a "D in Earth Sciences trom the Universily
of Birmingham [UK] in 1984, He i corrently an Associate Professor at the
Suhool of Physics, Universiti Sains Malaysia, His current research is on the
development of interprelation techmigues and computer software for 20
andd A0 resistivity, 1P and Specteal 1P sureeys. He has also been involved in
resistivity imaging surveys for mapping of ground water pallution, saline
waler infrusion and engineenng site investigations. He has published papers
in a number of refereed journals, including Geophysics, Geophysical
Prospecting, Journal of Applied Geophysics and Computers B Geosciences,
He his served as @ reviewer for o number of geophysical journals, including
Geophysics, Geophysical Prospecting and Jourmal of Applied Geophysics He
jt aln a member of the Editorial Board of the Jowrnal of Applied
Geophysics, He is a member of the SEG, FAGE, EEGS and ACM.

Andrew  Lockwood recoved o BS¢ o Geology  from the Oweensbind
Wniversity aof Technolegy and latér received a bachelor af applicd scicnee
Homs 1 in Geophysics from the University of Queensland. He then worked
for MU s Mines explomation bised in Queensland, thes Western Australia
until 1897, He commenced PhD studies at the Umiversily of Weslern
Australia in 1998 and i the recipient of an ASEG Research Foundation
Gramt and an APAL scholarship, His research interests include geophysical
inyerse theory and classical electromagnetics,

Arben Lulo obtained a degree in Geophysics at the University of Tirmna,
Albania, in 1984, He has worked on: Magnetic and efectngsurvey in climome
prospecting, Geological - geophysical comples mapping moan wltremilic
massif, Magnetic, electric mapping, drilling works and cheamite regional
eaploration, Magnetic survey and compilation of the Albanian Magretic
Map, and, Magnetic and geochemics! correlation melhods for tracing of
heawy metal contamination in the soils. He is a member of the AGL.

Campbell J. Mackey graduated from Curtin University of Technology, Perth,
im 1991 with a BS¢ (Hons)Geophysics) Alter working as @ minersl
exploration contract qeaphysicist with Seintrex Pty Lted, be joined HUST PPE,
and wiss involved in the application of geaphysics to ground water and
ervironmental studies, Compbell jomed Newcrest Mining Ltd in 1994, and
spent twio years working for the Telfer exploration groop, as well as
performing mine-site geaphysical work. Since 1996, he has waorked from
the Mewerest Brisbane office as Project Geophysicist, Eastern Australia. The
mie has involved the design, superviion, processing and ilerpretation of
airbarne and ground geaphysical surveys armund Cadia, regional NSW, OLD,
SA, and Indonesia

Asmita M, Mahanta reeclved o Master's Degree in Apphed Geophysics from
the Indian School of Mines, Dhanbad, India in 1997, From 1997 ta 2000 shi
worked for BHP Minerals Discovery on SEDEX Po-Zn and 100G projects [n
Rajasthan, India. She has worked with both ground and airborne EM and
magnetic data interpretation. Asmita has experience with ground EM
[frequency and time domain), gmvity and magaetic data acoulsition,
pricessing ad interpretation, Since March 2000 she has been based In
Melhourne working as & geophysicist in Discovery  Technologics, BHP
Minerale Her present responsibilities mainly include final stage processing
and interpretation of Falcon airthorne gravity gradiometer data. She i a life
member of Indan Geoplyysical Unon,
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Chris Manuel graduated feam Curtin University of Technology in 1996 with
a first class Honours degree in Mineral Geophysics. He then becarme a crew
leader for Scintrex Pty Lid where he undertook acquisition and processing
ol vanous geophysical data fraom all over Western Australia. In 1998 he
graduated again from Curtin University with o Mosters of Geoscienge
degree in Petroleum Geophysics, Currently he i undertaking o PhD with the
research by concentrated on multiples and theie use in prestack imaging,

Toshifumi Matsuaka is Associate Professor, in Earth Resources Engineering
ot Kyoto University, He graduated from the Tokyo Science University with a
BSc o 1967 snd an MScn 1975 In 1895 he recelved a PhD fram the
University af Takya, Toshifumi worked for the Japan Petroleum Exploration
Co. Led [IAPEX] from 1975 to 1998 and he was seeonded 1o the Japan
Matiopal 06l Corp belween 1986 and 1988, He has been at Kyoto University
sinee 1998, He won the Best Pager Award, at the 1988 SEG lapan meeting,
and the Best Paper Award, Japanese Association for Petroleum Technology
in 1999, His interests include tomoygraphy, signal processing and
engineering geophysies, He is a member of EAGE, SEG and SEG Japan,

Ken MeCracken was tralmed in physics in Tasmania in Uthe 1950s, During the
1960 e worked wilh NASA and was & principal investigator on seven
interplanctary spacceraft. Returning o Australia, he established the
minerats geophysics progam in CSIRDL Loter he established the CSIRO office
of Space Science & Applications. Throughoul this me e was closely
imaslved i ground EM (eg. SIROTEM) and remate sensing. Retiring fram
CHIRU in 1989, he has been closely involved in RED in many Australion
mining companies. Among other projects, he parlicipated in the
development of the "SALTMAP airburme EM technology, and the Faleon
alrborme grivity systems. For relasation he runs an 850-acre cattle fam in
the Southern Highlands of New South Wales and names the cows [and
buills) after geophysicists he has known,

Chris Manuel graduated tram Curtin University of Technology in 1996 with
a first elass Honoues degree in Mineral Geophysics. He then became o rew
leader for Seintex Pty Lid where he undertook sequisition and processing
of vanous geophysical data from all over Western Australia, In 1998 he
graduated again Fram Curtin University with o Masters of Geoscience
degree in Petraleum Geaphysics. Currently he s underlaking a PhOD with the
research bemg concentraled o multiples and ther use in prestack imaging.

Jayson Meyers holds 5 BSc in Gealogy, an MSe in Geochemistry, and a PhD
In Geaphysics and Teclonics. His inlerests and experienee cover a broad
range of geoscientific areas, with the main focus in recent years on mineral
commaditics, espeoially lade gold and diamond deposits, He has nine years
of industry experience and 18 currently Manager of Geopliysics Tor the
Gutnick group of comparnics,

Craig Miller graduated In 1996 with an MSc 15t Class Honowrs from
University of Aucklond, Mew Zealand. He started with BHP exploration in
Perth, workmy i NT and WA, explonng for base metais. Made redundant in
1998 (along with everyone else), climbed some peaks in South America for
a frw months and then joined Geophysics Australia, Has been invalved i
RIM and GPR surveys in a wide variely of coal and base metal applications
for the last two and a hall years, Interests include enck climbing and any
sport assocated with mountaing, eycling and bndscape gardening

Brion Minly received @ BSe [1976] from Bhodes University, a BSe (Hons)
(1977) in Geophysics feom the University of the Witwatersaand, an MSc
[1982) in Exploration Geophysics from the University of Preloria, and @ PhD
(1997) from the Australian Mational Universily. He worked for the
Geological Survey of South Africa for five years before emigeating to
Austrilia to work for Hunting Geology and Genphysics Ltd He currently
works as a Principal Research Scientist for the Australian Geolugical Survey
Organisation in Canberra, Australia. His research mlerests relate mainly to
the acqumsition, processing and interpretation of airbome magnetic and
qamma-ray spectromerric data

Tim Munday graduated from the University of Reading (U] with a PhD in
1985 Atter a brict stint in the exploration industry Tim spent several years
lecturing in the Dept. of Geology at the University of Durbiam, UK He
juived Curtin University m Peeth, WA i 1988 i a joint position funded by
the University and CSIRO. He subscquently joined CSIRD Exploration and
Mining where he has been snce. [n the past year Tim has been directing
particular effort to applications of AEM technologies i calchment
Ivydrology and mimersl systems mappimg under comples regolith cover. The
Tocus ol this work has been in the Gilmare region in central-west NSW
Prioe to that Tim was involved for seven years with the suecessful
CROAMET, where e worked on Lhe applicalion of AEM Tor the mapping of,
and explorabion through, reqoiith domimated teeeains. In the CRCAMET, Tim
headed up the Gealngieal Mapping Program. Current research interests
Inelude the application of geophysics to explonng through cover, and their
rale in betler managing salinity,

Mohd Nawawl Maohd Mordin was awarded his PhD in Geophysics in 1993
from University of Birmingham, England, after obtaming a BSc and an Ma
from Western Michigan University, majoning in Physies. He now wiorks as a
lecturer in the Geophysics Program, Schoal of Physics Lniversity Sains
Malaysia, Penang. His rescarch interests include 20 Electrical lmaging of
the subsurface.

Kyoen Nozaki received a BS (1877] in Geodesy and Earth Sciences, and an
M5 [1980) both from Nagoya University, Japan. In 1981, he joined OY0
Corporation's Research Institute in Urswa, Japan, where he worked on data
provessing of GPR, seismic refraction method. Since 1987, he has been
working on the development of the method of microgravity survey, Neld
gravity measurements method, gravity data processing techmgue, He s o
chiel resedrcher ot Isukutia Technical REED Center of OY0. His research
interests include geadetic and geophysical gravity potential field,
particularly, microgravimetry for civil engineering and (he relevant theory,
He s a membaer of SEG Japan and G5 Japan.

Brent (VBrien graduated from Victorla University of Wellington, New
Zealand with Geology [1989) and Geophysics degrees (19920, After briclly
working with the Mew Zealund Institute af Geological and Muclear
Scicnees as a rescarch scientist, he left for the Sultanate of Oman [n early
1986 There he worked for Rees Geophysical (Oman] on 30 vibroses crews
a5 4 OC seismologisl. He transferred 1o the Muscat regional office in 1887
ds Arca Grophysicist for Oman. He has continued 10 this positinn with
Veriras DGE, with regional postings in Indanesia and the United Kingdom
Currently he is bosed In Crawley, LK as Area Geoplivsrcisl for the EAME
reginn.

Michael 'Connell s currently with the RetD Department at Fugro
Alrborne Surveys in Ottawa, He is a graduale of the University of Oltawa,
Canada [BSc, MSc). Michael has also worked for Sander Geophysics in
Ottawa. His Interests are In the acquisition, processing, interpretation and
display af airborne geaphysical data,

John Paine eojoys life working as o qeophysieal software consultant in
Adclaide. The Internet revolution allows him to work with many different
groups around the world on a wide vanely of projects withoul aving (o
feave home, Carrent inlerests are magnetic, gravity and IP inversions, data
presentation and analysis and 30 visualisation, All of which are greatly
agtisted by his PhD in Numerical Analysis from ANU (1929), his Post
Doctoral work with David Boyd at Adelade University and the many clever
prople oul there deing geophysics in the real world.

Henk wvan Paridon has 20 years of experence minnly in seismic
interpretation. He gradusted from the University of Adelade in 1976 and
traveled the world before commencing his professional caregr, Later he
gained postgraduate qualifications in computer technology, from the
Oueensland University of Technology, He worked Tor Delhi Petrolewm for
cight years i Adelande and Brisbane and for Crusader Resources for eight
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wears in Brishane. During this time he acted as Deld geophysost, seismic
interpreter, IT manager and general exploratinnist in basing worldwide. He
formed his own consdltancy, GeoSolve, in 1997 and has consulted to the
petredeum and eoal industry sinee that Lime. As @ consultant be has had o
hraaden his autlonk and has adapted his skills to new industres including
coal, He has o long history of involvement with the ASEG These eoles
nclude Fresident, Preview Editor, Conference Co-chairman and State
Branch President. In 1998 he was awarded @ Silver Certificate for
outstanding contributinns to the Society aver many years.

Glenn Pears graduated wilh @ BSe [Hons) im Physics from the University of
Nueendand in 1994, This was followed by a MS¢c, also carned oul at the
Unversity of Queensland, which examined the ability to invert crass-hale
radio [requenicy dala using approzimate inverse mapping (AIM] techniques,
In May 1887, Glenn was cmployed by Fugro Airbome Surveys [Tormerly
Waorld Geoscience Corporation), as an Interpretation Geoscienbst and faler
became actively involved in R&D as a part of the Product Development
Division, In Seplember 2000, Glenn was employed by Quantec Geoscience
and & primarily involved with 300 Earth modeling using the GOCAD
software as well a5 geophysical interpretation and inversion. Glenn is an
assoviale member of the ASEG with professional interests in all aspects of
gealogy and geophysics.

Troy Peters is the Supervisor of Coal and High Resalution Seismic Services at
Velsers Procossing Py Lid, He graduated Trom the University of Oueensland
with a Bachelor of Applied Seicnee Honors, majonng in Geophysics, Alter
graduating he joined Velsels Pry Ltd and was responsible tor processing
refraction, reflection and velocity surveys. In 1992 Troy participated in the
tormation of Velsess Frovessing, which was established 1o provide expert
geaphysical services to the Coal industry. Through its expansion Truy bescame
thee supervisor of data processing and interpretation serviees of bath 200 and
30 seismie data, Troy his over 10 years experience in this field.

Peter Petkovie recelved a BScin Geology, Physics and Mathermaties at the ANU,
Camberra 1971, He worked with the Bureau of Mineral Resources in
acquisition, procesing and interpretation of data from Australia's first
continental margins survey in the 70s, In 1978 he completed @ Grd Oip Bd amd
Grad Dip Curric and then taught mathematics for 10 years. Since 1309 he has
worked al AGSO on the development of a long-range radio navigation system,
management of processing, solbware and database developrment for marine
gravity, magnetic and hathymetry data, development of processing and
mudlelling systems for refraction data, and image processing.

left Phillips received his M5c (1973) and PhD (1975%) in Geophysics from
Stonford University. e has been a research greophysicist at the US
Geolugal Survey since 1975, where his current responsibilities include
developing the USGS polential-ficld software package for the PC His
research Interests are in potential=fcld theary and 1ts apphoations,

David Pratt graduiated i 1967 from the University of Sydney with a BSc (Hons)
in Geology and Geophysics. While working with (he NSW Geological Survey he
went an to complete his MSe in 30 eleetrical madelling. o the grly 705 he
worked for the Canadion selsmic processing company Digitech and Layton
Geophysical consultants, In 1995 he slarted work at the University of
Meweastle on remate sensing applications for groundwater cxploration and
jectuned in geophysics ta third year Physics and Geology students. In 1979
alter completimg @ PhD i remote sensing and some post-doctoral research he
started a8 geophysical and remoele semsing consulling company  Gedspes
AeociatesIn 1984 he eo=founded Encom Teehnology to devebog softwire and
sepyices for the minerml and petroleum explaration industrice. David s now
Managing Dircclor of Encom Technology and leads the potential fields expert
systems development feam.

Matthew Brian Juhn Purss graduated from the University of Wallongang
with a B5c (Hons) - Class I, Bivesion | in December 1997, Following the
completion of his degree he was employed by Keveon Geophysies Py, Lid

a5 a geuph-.rsic;jl data processor, where he specialised in alrhore magaetic,
radiomelre and Hummingbind EM data processing and map production, In
March, 2000 he began studying towards a PhD at Monash University, His
Phll research project is involved with the application of three-component
down-hole magnetometry o the down-hole magnetametric resistivity
method. His collaborators m thes work include Richard Almond, of
Genphysical Saftware Selutions, and Michael W, Asten from the Monash
University - Department aof Farth Sciences

Art Raiche worked for the US delence mdustry dunng the 1960', on
problems assoclated with anti-submarine wartare, EM compatiility, gas
dyramics and other such anti-soclal topics, whilst pursuing a2 PhDD in
theoretical nuclear physics al night. Upon completion of the Phi in 1970,
he migeated to Australia, a year later, joining the CSIRO Mineral Physic
Mivision, After reading Stan Ward's superh article on clectrical geophysics
in Miming Geophysics, Vol 2, he began working on 30 M modelling and
inversion, In 1980, he establshed an omtermational consortivm for EM
madelling research thraugh AMIRA. Currently o Chief Rescearch Sewntist
and research group leader for EM Modelling in the CSIRO Division of
Exploration & Mimng, he and his EM modelling team have completed
seven three year projects and are starting on F223E, thor cighth, A Tormes
Dobermrann breeder, be now studies and plays lapanese honkyoku on the
shakuhach, an end blown bamboo flute

Willlam Ravenhurst graduated with a BSe (Hons] and M5c in Geopliyaic
from the University of Western Ontario in 1985 He worked brictly for
TexasGull and Kidd Creek Mines before joining Crone Geophysics in 1985,
His work as grophysicist and ehief geophysiost coneentrated on improveng
the Pulse EM system and TDEM interpretation. Since 1988 he is President
of Crone Geophysics & Exploration |t

Grant Roberts graduated from Auckland Universiby i 1980 wilh an M5c (15t
Class Hons ), He wiorked for several years in qeotechnical and ground water
companies i both Australia and Mew Zealand, He established Groundsearch
NZ in 1984 and purchased the RIM cguipment to form Geophysics Australia
Pry Ltd in 1997, His goal was to develop an integrated gh resolution
geophysical company focused on use of GPR and RIM. He has worked in
Engincering Geelogy, Groundwater exploration and Exploration Geophysics,
Recent project work involves RIM, ground mdar, and wirchne geophysics, He
is an enthusiastic supporter of high resolution geophysical methods
especially applied Lo in mine studies. He is 3 member of ASTG,

David Robsan is Chict Geophysicist of the Mew South Wales Department
of Mineral Resources and in this role he s responsible tor prosiding
greophysical mput mto the regional geologicaligeophysical mapping and
enal explortion programs. He also has provided support Tor the Geyear
Discovery 2000 Fxploration Initiative just concluded, He (s now responsibble
for the mineral component of the Department’s new T-year 530 million
exploration imbative - ‘Explorabion New South Wales: Mining Beyond
20000 (ver the past six years, David has supervised the collection snd
added value to over 1.5 milllon line=km of high=-resolution airbome
geophysical data, Currently, he is Honomary Federl Secretary of the ASEG,

Rrian Russell halds an Honours BSC in Geophysics from the Umiversily of
Saskatchewan and an MSc in Geophysics from the University of Durham,
Ergland, He started bis career i 1978 as a seismic interpreter for Chevron
Standard in Calgary. He was then transfermed (o Chevion Geosciences in
Houston, where he warked on 3 varlety of acquisition and processing
ssignments. After tramsferring back to Calgary in 1981, Arian left Chevian
and joined Teknica Resouree Development, working with Roy Lindseth on
interpretation and software development. He then moved (o Mentas,
holding positions with bath Veritas Seismic Ltd. and Veritas Software Lid.
elore leaving in 1987 Lo help found Hampson-Russell Software, along
with Dan Hampson, Brian s currently vice president of that company and,
although he s hased in Calgary, pays regular visits to Hamgson-Russclls
pffices in Houston, London, Perth, and Jakarta. He 18 actively involved in
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hoth geophysical research and trmning, and presents courses on new
seismie {echnolgy  throughout the world, He has written numerous
papers, many af them co-authored with Dan Hampson, on varous ispeets
of Inversion, AV and multiple attribule anabysis. Brian has also been very
active with both the CSEG and SEG. He was President of the CSEG in 1991,
receved the CSEG Meritorious Service Award in 1995, the 1999 CSEG
Medal, and honorary membership in 2000, With SEG, Bran scrved as
chairman of The Leading Edye editorial board in 1995, technical ca-
chairman of the 1996 SEG meeting in Denver, and as President of SEG
during the 1998-99 term. In 1996, Brian and Dan Hampson were juintly
awartled SEG's Enterprse Award, Brign is also registered in the province of
Alberta ws a Professional Geophysicist, and is currently enralled in the PhD
program at the University of Calgary, where he s researching neural
netwark applications to seismic data analysis.

Darren W, Rullcy graduated from the University of Queensland wilh
Honours in a Bachelor of Applied Science (Geophysics) in 1991and o Post
Giraduate Dploma in Education in 1992, In 1993, he joined MIM Petrolesm
Exploration Pty Lid #s & Seismic Interpreter and worked extensively in
shudy grougs, farmin and gazettal evaluations throughout Australia and
New Zealand. Since 1997, he hos worked as g Semor Geophysicist, in the
Indonesian Team at Santos Asia Pacific Pty Lid, on reqional hasin analyses,
project geophysies for operated permits in Central Sumatra and East Java
and new venture evaluations throughout South East Asia, His mam interest
is aenlogical and geophysical integration for prospect gencration and risk
reduction, He s a member of the ASEG, SEG and PESA.

Malcolm Sambridge's reseanch interests are in geophysical inverse theory,
thenretical and computational seismology and wave propagation. His PRD
119849] was in Geophysics from the Australian national Unlversity, He has
held postdoctoral positions at the Department of Terrestrial Magnetism
[Carnegie Institution of Washinglon OC, US), and the Institute of
Theoretical Geophysics (University of Cambridge, UK) before returning to
the AMU wn 1992, He is now on staff in the Seismology Group of the
Rescareh Sehool of Earth Sclences [ANUY employed as @ mathematical
geaphysicist. Malcolm s an editor for the Geophysical  Tournal
Intermational and handles papers out of the Pacific Region OFfice

Lee Sampson graduated with a BSc in Geophysics from Curtin University
of Technology in 1997, He began s carcer in 1998 with UTS Geophysics
processing airburme magnetic and radiometde data In 1999 he returned 1o
Curbin University and with the assistance of Homestake Gold of Australia
Limited (HGAL) and the CRCAMET completed an honours degree entitled
The Geophysical Charactenislics of Shale Hosted Polymetallic and Sulphide
Mineralisation i the Mount Barren Basin, Ravensthorpe, Western
Australial In 2000 he gained employment with HGAL Exploration working
mainly in the Northeastern Goldfields of the Yigarn in Western Australia,
Experience gained Lo dale includes explaration for qold (LawlersiDarlot
thistricts), mickel (Mt Goode(Bellvue) and basemetals [Ravensthorpe), He i
a member of the ASEG

Yutaka Sasaki recewved @ BSc (1974} in Mining Fraincering and a PhD
11984] in exploration geophysics from Kyushu University, From 1974-78 he
warked with Nittetsu Mining Consultants. In 1979 he jmned Kyushu
University where he his been working on inversion methnds and field
applications of eleetrical and electromagnetic geophysics.

Daniel Sattel received his Vordiplom (rom Universitact Karlsruhe, Germany in
1986 amd an M3 from Uregon State University, USA in 1990, working on the
interpretation of seismic refraction data. He holds o PhD in geophysics from
Maceuarie University, where he specialized in electromagnelios. He is currently
warking for Fugeo Airborme Surveys in Perth invabved in the development of
EM software and the inlerpretation of aicborme FM data

Alex M. Shepherd s presently @ PhD student at Curtin University of
Technology in Perth, Western Australia, His thesis propasal and ongoing

research is entitled, Time Lapse 30 Using Legacy Seismic Dota’ He
presented this proposal at the CRGE meeting, Technology Park, Bentley,
Perth in Auwgust 2000, The research involves improving  methods  of
pracessing different 30 seismie surveys of the same block taken 6 months
L four years gpart so they ean be differenced to show up movements of
hydrocarbons during production. Refore this, He studied Tor his MSc al the
University of South Caroling, USA in Geography, Cartography, and
Geophysics, graduating m 1999, There, he studied Sequence Steatigraphy
including Global custatic (Hag) sea level changes, analysis of salt diapirs
and undertook 3 20 seismic project in an Alaskan oll field invelving the
picking of many stratigraphic horizons in o pro-grading sequence and
mapping the dircction of deposition and sea level change and palaeo-
shorcline movement, My thesis was entitled "Accuracy of Inlerpolations
for Gealogic Mapping made from 30 Seismic Models Using a Geographic
Information System® on which this poster presentation is based. His BSe at
the University of Bdinburgh, Scotland was in Gealogy and he studied for a
diploma in Cartography at the University of Wales,

Sergey Shevchenko gradusted from Tashkent University (USSR) with BSc
{Hons) in 1980 and worked for Tﬂshtrntutnlngia E;p[nmliun l:;'|:;|rr|i,mn'!||I
until 1993 mananing, acquining and interpreting mainky grivity and
magnetic surveys for mineral and petroleum industry. He joined Genlogical
survey of Western Australia [GSWA) in 1994 as geophysicist and worked
on potential fields data with the Petraleum Initiative Project in the OFficer,
Perth and Carnarvon Basins of WA, He s currently a senior geophysicist
with Regional Mapping Project of GSWA involved in processing and
interpreting gravaty and magnetic data as well a5 responsible  Tor
acquisition, processing and interpretation gravity data ol regional
helicopter geochemistry-gravily surveys for the last three years.

Jovan 5ilic is a director and principal consulting geophysicist with Jovan
Silie and Associates Pty Ltd a member of the Flagstall Geoconsultants, and
has a successful association with @ mineral exploration industry over 2
period of 20 years. He graduated from University of Western Australia BSc
[Hons) First Class and has recently been granted o PhD [Geophysics] from
Macaquarie Liniversity, NSW on the topic of interpreting TDEM data from
geophysical{geological complex areas, As an o exploration/research
geophysivist he has introduced 3 number of geophiysical innovations Lo
base metal, epithermal gold, porphyry copper and dismond mineralised
discoveries, including the world class Hellyer [lasmania) and Anjing Hitam
(Sopukoml, Indoncsia) basefprecious metals deposits and some recent
promising diamond discoveries in Canada, At both the Hellyer and Anjing
Hitam discaveries not only did he introduce new melhodology, which lead
to the discovery of the orebodics but alse played a key rale in the
integrabion of multiple data seis within the exploration program which
targeted the deposits. His industry experience includes working with
government orgamsations on regonal dals compilations, major resource
compames such as Comincn Ltd (Canada) and 12 vears as Chief
Grophysicist with Aberfoyle Resources [Australial, ln 1998 he left
Aberfoyle Resources and since that lme as a consulling geophysicist, has
worked on magor mimeral and ol and gas exploeation (and research)
projeels within Australia, Canada, South Fast Asia, South America and
Eurnpe. & number of major resource companies wse s consullancy
wrvices He s an active participant within the exploration community and
since 1992 has been @ member af the Advisnry Board 1o the Co-nperative
Rescarch Centre far Australian Mineral Exploration Technologies,

Kerry Slater completed s BSe (Hons) with the University of Syineyin
1993, After one year undertaking industeial and ordnance related surveys
in Australia, Germany and the LS with Australian Delence hr&mh'rm..;_hu
transferred to the Geological Survey of Vicluria. As an interpretive
geophysicist with G5V belween 1994 and 1998 Kerry was nvalved ' Tn
detailed interpretation of geophysical datasets through “western and
eentral Vietaria In the last two years she has been based in Alice Springs
with the Northern Territory Geological Survey during which fime she was
imvolved in the Tanami, Musgrave and North Arunta projects. Her work at
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WIGS led to major increases (n the understanding af these complex
geological lerrains. She s a sbrong beliel in instilling the benefits of
integrating geophysical data with regons) mapping . programs. Kerry §s
currenthy employed at the Gealogical Survey of New South Wales,

Richard 5. Smith s currently BRD Manager at Fugro Airborne Surveys in
Dttawa. He is a graduate of the Unlversity of Adclaide (B3¢, MSc] and the
University of Torontn, Canada (M5e, PhD) and has undertaken post-
doctoral research al Macguarie University, Richard has also worked for
Lamontagne Geophysics in loronte and  Pasminco  Exploriton in
Melbourne, Richard's interests are in the acquisibion, processing and
mterpretation of geophysical data, and electramagnetic data in particular.

lan C. F, Stewart completed his PhD in Seismology ot the University of
Adelaide In 1972; he carried out research in aeromagnetic methods in the
Department of Economic Geology at Adelaide. In 1974 he taok up a faculty
appomtment in geophysics @t Memoral University of Hewfoundland in
Canada, and in 1882 he left the position of Associte Professor Lo join
Arameo [now Saudi Aramco] in Dhahran, Saudi Arabia. While employed
with Arameo until 1998, he was associated with the Geophysical R & D
wection, and was dlso Supervisor of the gravity and magnebics unit for most
of this perind.  This involved 3 number of projects using non=scsmic
methods, as well as considerable software development, In 199G he
returned (o Australia, and hes been @ corsultant in potential field
techniques for both mineral and petroleum explomtion, Tor which the
development of methods and software for data processing and analysis is
conbimuing. He is a member of ASEG, SEG, 557, AGL, GSA, GAC and IAMG

Koya Suta graduated fram Akita University, Japan [BE, 1974 and ME, 1976)
i Geology and Geophiysics, He studled at the Unjversity of Adelaide
between 1975 god 1980, He has worked Tor Bsso Avustralia, CRA Exploration
[Facitic Oil & Gas) and the Ul Company of Australia, He s curmently with
Origin Energy Resources Lid, Koya is a member of ASEG, SEG, EAGE, SEG)
AAPG and PESA.

Chris Swain’s first exposure to geophysics was reading 2 Worden
gravimeter for an exploration praject in Cyprus. Despite this, he went an
te b oan M Se in Applicd Geophysics at Birmingham University and
subsequently worked tor Hunting Geology and  Geophysics, several
Wniversities [including two in Africa), the British Antarctic Survey, ana
WMC Exploration, He has a PhID an gravity and selsmic measurements in
Kenya and @ currently @ consullant specialising in potential fields

Randall Taylars's current position s Geophysical Advisor for the
OrginfOCA group, providing specialist geophysical anabyses and OC
services, He transterred to Origin Encrgy i 2000 afler six years with OCA
as team leader and interpreter in the Otway and Eromanga Basins, Prior (o
this Randall was o seismic interpreter for Santos [87-92) In their offshore
group. He began his career in geophysics with AAR in 1982, working
mainly in the Denison and Surat Basivs, Rundull's current professional
interests are quantitative interpretation and welocity anabysis for depth
l.;l]l'l".lcrhiilll.

Navid V. Thiel received the Bhe degree from the Universily of Adclande,
Adelaide, Australia, in 1970, and then the M5c and PhD degrees from
Jumes Cook Unversily, Townswille, Australia, in 1974 and 1980 fespectively
He is currently Professor and Head of the School of Microelegtrome
Frmgineering at Griffith University, Queensland, Australia and Direetor of
the Radio Science Laboratory ot the same university, He has rescarch
interests in swilchabbe anlennas, numencal modelling in electromagnetics,
electramagne tic qeophysics and clectrome edour sensing,

John A, Theodoridis reecived @ BSe (Hons,) degree in Applicd Mathematics
at Manash University in 1957, In 1898 he hegan his PhD in Geophysies at
the Department of Eorth sciences, Monash University. His research interests
include downhole EM prospeeling lor weak conductors. He 15 a member of
the ASEG, SEG and EAGE.

Julian Vrbancich joined the Defence Science and Technology Organisation
(DST0) at Pyrmont [Sydney) i fale 1984, His mierests focus on studying
FLF EM emissians and DU electric fields arising from corrosion currents in
ships and submarines using undersea instrumentation and geophysical EM
pumencal modelling methods, This work has expanded 1o mclude the use
of airborne EM methods to explore marine eovirenments in Htberal walers,

Derek Webb completed his BSe at Wollongong Liniversity in 1977, He was
awarded @ Cerbificate of Equivalent Honours in Geophysics by the
University of New England in 1981, From 1982 to 1994 Derck worked for
Geapekaf/Morth on their eastern Australian prajects, including Goonumbla
and Lake Cowal. Duong this period he was based from Parkes then
Brishane. In carly 1985, he joincd MIM Explorition (MIMEX) s @ Senior
Geophysivist working  mainly  an northeast (ueensiand  projects,
particularly Ravenswood, He is currently responsible for the geophysical
component of MIMEX castorn OQueenshiand and New Soulh Wales projects

Paul Wehster completed a degree in Mathematics (n 1981 at the
University of Loughborough in the UK He then went on to do a Masters in
Mathematical Physies at Kings College, Umversily of London, followed by
qoing o Canada 1o do a PRD in Theoretical Physics at the University of
Calgary, Poul then got a job with Veritas in Perth and joined Woodside
abuut eight muonths ago, working as @ geophysicist,

Peter Waolfgram abtained his geaphysical training at the Universities of
Mumich and Toronto ond bas specialised in electromagnetic exploration
muthods. Active m arbome  electromugnelics simee 1992, s main
achievement was the development of the low-Tregquency GEOTEM system,
He is prcs:_'ntlv R Mﬂl‘l;igl'l’ for the Australia/fsia Pacific Region of Fugro
Adrborne Surveys,

Lisa Warrall is a regalith genlogist/geomarphalogist who has recently
moved to Canberra to work in the Minemls Division at the Australian
Grologieal Survey Organsation, Prior Lo moving o Canbeos she wis based
in Perth where she was deputy Program Leader of CRC AMETs AEM
Mapping Program

loshiyuki Yokota recewed o BSe (1989) and an M3c [1991] in Exploration
Geaphysics at Kyota Lniversity, Japan. From 1991 to 1997 he worked lor
Geﬂlugin;ﬂ Survey of lapan (GS1) as an exploration geaphysicist. In 1967,
I moved Lo the Japan National Ol Corporation and returmed back GSJ in
1999, His current rescarch interests are borchole sermology and reservorr
charactenisatinn. He s working on seismic tomography inversion and 165
application to geothermal and oil field exploratinns. He is a member of 506G
and SEG Japan,

Fanmin Zhang received a BSe in Physics from Ningxia University, PRC in
1984 and an M5 in Geophysics from Seismological [nstitute of Lanzhou,
PRAC in 1992, He was registered as o BhD student studying at the
Nepartment of Exploration Geophysics, Curtin University at Technoloogy,
Australia, in 2000, From 1984 1o 1989, he taught physics in high schonle
Belween 1992 and 2000, he wis @ research fellow in geopliysics at
Seismalogical Institute of Lanzhow. His rescarch mlerests include scismic
wave field decomposition, seismic signal processing using neural networks,
shear warve splitting, numerical modeling, inversion problems and seismic
data procesaing. He is @ member of ASEG and SEG,
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Ningping Zhe recewed his BS (19820 i Compuler Sciences from Xian
haotong University, B K, Ching and an M5 (1924) in Earth Sciences from
The Flinders University af South Australia. He corrently 15 studying for a
PhD at Liniversity of Adelade. He haid worked in Xran Geophysical Reseanch
Inatitute Tor 8 years as @ computer programmer for geophysical appheation
suftwaire, and worked in Pitt Rescarch Pty Lid for 2 years as-a researcher
and computer progrimmer, His research interests include acoustic and
elasta seismic Tarward- moadething and segration, and resistivity modelling

Xignhuai Zhu s the Manager - Converted Wave lmaging, a1 PGS, From
1977-05 he wirked at the Rescarch Institute of Geophysical Prospecting
for Petrolewum, China. He was at Carnell Lniversity fram 1985-86 and at
the Universaly of Texas-Dalkis from 1986-90, From 1991-97 he worked w1
Umon Facific Resources, and from 1997-present e has been with PGS He
obtained his PhD in Geosclence at the University of Texas-Dallas in 1990,
He won the The Leading Edge best paper award 1999, Xianhsl is a
Membier of SEG, EAGE, He i on the SEG Research Cormmitles, and s an

and IpversIon. assaviate editor for Geophysics. His rescarch interests are near-surface
tomoaraphy, resenvair inaging and Fracture mapping

Binzhang Thou received his B5c (1993) and M5c {1986] in Geophysics from

Chengdu Institute of Technology (COIT), PRC He recelved @ PRD in

Geophysies at Flinders University of Sputh Australia in 1993, Fram 1986 to

1988 he was o tecturer in geophysics at COIT, Retween 1991 and 1993, he

was & compater software engineer Tor Willshire geological Services in

Arletade, He was @ rescarch fellow in geophysics ot Limeoln College, Oxtord

University and. a consulfing research fellow at BN Research Centré In

Londan hefore be joined the Mine Scale Geophysics Grnup in
CSIRG Exploration and Mining m 1995, His reseanch inlensts
inelude seismic data processing and interpretation for coal
and perroleum ndustries and Capplying  geophysical
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technigues to miming problems such as the delineation of EXPLORATION SERVICES Crone

deposits and the production of coal and metalliterous ore,

He is a member of ASEG, 5EG and EAGE. 10075 Austrabian Ownel PEM
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