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Coming soon ... Potent v4 ... forwindows 9™ and NT™

Potent4 is a major redevelopment of the * Saving of the entire modelling session for
popular gravity and magnetic modelling later use.

program. As well as the powerful 3D * Interactive visualisation of Physical
modelling capability of Potent3, Potentd Properties.

offers. ..

. For further information about Potent3 and
* Interface to the Intrepid™ processing and Potentd contact Richard Almond at

visualisation system.

* Simultaneous modelling of up to 6 vector
and tensor components of magnetic and
gravity fields.

* Three dimensional inversion modelling of
multiple field components (e.g. TMI and
gravity).

* Automatic modelling of topography.
(Gravity interpreters can avoid the

Geophysical Software Solutions
PO Box 167, Kippax,

ACT 2615, Australia

Tel +61 (2) 6241 2407

Fax +61 (2) 6241 2420

Email ralmond@ozemail.com.au

approximations inherent in the simple

Bouguer correction.) Exisling Potent3 users: Collect a beta
* Enhanced downhole modelling capability. version of Potent4 from Ultramag's stand
* Versatile subsampling of data. at the ASEG conference.
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Welcome from Your Conference Committee

It is a great privilege to welcome sponsors, delegates and
exhibitors to the 13th International ASEG Conference and
Exhibition. We trust this conference will continue a long
tradition of excellence, established by previous ASEG
Conferences, for the publicizing of advances in
geophysical learning and technology. This Conference
also represents a break from past practice, in that by
virtue of a joint effort between the Victorian and
Tasmanian State Branches we elected to stage the
Conference outside the traditional large city venues, We
acknowledge with thanks the generous support from the
Tasmanian Convention Bureau which assisted us in this
innovation. It is also a pleasure to welcome our sister
organisations the SEG and EAGE who are co-hosting the
Conference and have added significant resources in
publicity to make this a truly international event.

Mo conference like this one can succeed without the
enthusiastic support of Sponsoring companies. We
warmly thank our Principal Sponsor, Western
Geophysical, a Division of Baker Hughes. Our four major
sponsors, Geosoft Australia, Silicon Graphics, UTS
Geophysics and Veritas DGC Australia receive our thanks
for their generosity in ensuring the success of the
Conference. A further eleven additional SpUNsOring
companies and organisations have added their support,
and we thank them also

Our Conference theme “Crossing the Borders” reflects
both our geographical location and the technological
trends of our profession, where specialties such as 3D
seismic imaging and decp EM sounding which have
hitherto been regarded as “petroleum geophysics” or
“mining geophysics”, are progressively  becoming
adopted as tools of other branches of geophysics. Out of
199 papers submitted to the conference, we have selected

a vigorous programme of 10 Key-note papers, plus 108
verbally-presented and 36 poster papers. Additional
professional development for delegates is available from
10 pre-Conference Workshops, and a post-Conference
tour of the geclogy and geophysics of Tasmania's rich
{scenically, historically and mineralogically) West Coast
mining district

Our social programme has an Antarctica theme, with the
Conference Dinner on Tuesday being held in
“Antarctica”, complete with a talk from our guest, the
explorer Nick Feteris. An evening cocktail party on
Wednesday at Hobart's new "Antarctic Dreamworld”
furthers this theme. Numerous delegates have told us of
their intention to spend holidays in Tasmania before or
after the Conference. We wish each of you safe travelling,
a professionally-rewarding conference, and for those with
the time to spare, a holiday to be remembered.

Michael Asten Craig Dempsey

Co-Chairmen

Conference Organising Committee

CO-CHAIRMEN
Craig Dempsey, BHP Petroleum

Technical Programme  Shanti Rajagopalan,

Co-Chairmen Earth Bytes Pty Ltd

Geoff Pettifer,
Ceo-Eng Australia Pty Ltd

Treasurer Dave Gamble,
Acacia Resouroes
Secretary Suzanne Haydon,

Department of Natural
Resources and Environment
Mark Dransfield,

BHP Rescarch

Jarrod Dunne,
Shell Development Australia

Kathy Hill,

Minerals and Petroleum
Division, Victorian Department
Matural Resources and
Environment

I'review Editor
Students’ Day

Sponsorship

Michael Asten, Flagstaff Geo-Consultants

Tasmania Liaison Jonathan Knight,

[LK. nght and Assocs Pty Lid,
Tasmania

Exhibition Paul McDanald,

Department of Natural
Resources and Environment
Ron Palmer,

Stockdale Prospecting Limited

Finance Kanrad Schmidt,

Acacia Resources

Students’ Day Michael Roach,

University of Tasmania

Workshops Hugh Rutter,

Flagstaff Geo-Consultants
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ASEG President’s Conference Address

Noll Moriarty
President, ASEG

Ladies and Gentlemen, welcome to
the 13th Conference and Exhibition
of the Australian Society of
Exploration Geophysicists, I is
pleasing to note we are the largest
exploration geophysics gathering
held om a regular basis in the Asia-
Pacific. This conference is being held
for the first time in Tasmania. I'm sure that this
magnificent location will contribute significantly in your
assessment that this is one of the best-yet conferences.

Firstly, we sincerely thank our principal sponsor Weslern
Atlas, major sponsors Geosoft Australia, Silicon Graphics,
UTS Geophysics and Veritas DGC, Indeed, all the other
sponsors’ contributions are gratefully acknowledged.
Without sponsor support, this event would not reach its
excellent standard.

The theme of the Conference - "Crossing the Borders” -
reflects the fact that many geophysicists now are moving
from being largely specialist to being multi-skilled and
multi-disciplinary. More on this later,

The next four days has an extensive and varied technical
programme, covering the entire spectrum of exploration
geophysics. There is no doubt the quality of the over 100
papers will be of the usual high technical and scientific
standard we have come to expect from our Conferences,
A big thank you to all the authors who have given of theis
time to make this Conference a success,

The extensive trade exhibition is vital to the effectiveness
of this conference. The exhibition allows all of us to
evaluate the latest products and services, make personal
contacts and maybe even have a beer to slake any
raging thirst.

Delegates, on your behalf, | extend many thanks to the
Conference Organising Committee, headed by co-
chairmen Craig Dempsey and Mike Asten. Anyone who
has been involved in Conference organisation, knows
only too well the massive effort required to attract and co-
ordinate the authors, exhibitors, workshops and
delegates. To the Committee, thank you and please enjoy
the fruits of your hard labour.

I'd like to briefly touch on broader matters.

Firstly, the future direction of our Society. Will it continue
to primarily cater for specialist geophysicists, involved in
.1(':]|t1li1hnn,-" pruwaﬁmg_f |nh:r|.1thLlle of g(.nplmu.al
data? How much should we cater for non-geophysicists
that use geophysical data in exploration and production
of natural resources, The trend these days is for a leam
approach to solve our technical challenges, involving
contributions from geologists and engineers. [ suggest the
Society needs to look at how it caters for the geoscientists
who use geophysical data.

As you may be aware, the ASEG Federal Executive, with
the help of State Branches, is currently reviewing how the
Society operates. One facet being examined is how to
initiate a membership drive programme, All agree

increasing our number of members provides diversity
and stimulation. It also provides funds, which can be
channelled into worthy areas. One beneficiary of this is
the ASEG Research Foundation, which has had its
funding from the ASEG doubled in the current year.

The ASEG must improve its service (0 members, both
current and future, It must assist you to broaden your
technical spectrum. The ASEG must encourage
peoscientsts from other disciplines lo see the mutual
benefits of participating in the Society. This means you
need ta be active ambassadors for the ASEG.

Enough of the talk - let’s all enjoy the next four days and
hopefully we'll take home maore than the memories of a
mood Hme...

Calendar Clips

1998

December 10-12
SEG] Fracture Imaging Symposium, Tokyo

1999

April 18-21
APPEA Conference Perth

April 21-23
Murray Basin Conference, Mildura

Oct 31- Nov 5
SEG Convention Houston

2000

March 12-16
ASEG 14th Conference Perth

Sneak Preview

1999 will be a big year!

e Conference Round-up

e Student Special Edition
e Membership Handbook
® Your Suggestion

As always your contributions are welcone.

ASEC 13th International Geophysical Conference & Exhibition
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The SEG, an International Society

Brian Russell
President, SEG

It gives me great pleasure to

bring greetings from the
Soviety of Exploration
Geophysicists to the
Australian Society of

Exploration Geophysicists on
the occasion of their 13th
International  Geophysical
Conference and Exhibition in Hobarl, Tasmania, On a
personal note, | have attended all but one of the ASEG
meetings this decade, and have been consistently
impressed with the quality of the technical sessions and
exhibition, not to mention the entertainment. I'm certain
that this meeting will match the long tradition of
excellence that your previous meetings have set.

I would like to take this opportunity to talk a little bit
about the SEG in general, and its relationship with the
ASEG, Primarily, | want to discuss the ways in which the
SEG has Lh.m!.,ul aver the last few years to make it more
responsive to the needs of }.,EDFI]'WHLLJHIH throughout
the world.

We have been following the SEG membership figures and
several interesting points emerge from mnqidering the
trends over the last 14 years. First, as we all know,
membership showed a big decline in the late eighties and
early nineties, largely due to industry conditions, Cm the
positive side, membership has psckcd up recently, from a
low of 13,309 in 1995 to the current level of 14,228, Second,
it is very clear that the ratio of US, based geophysicists to
non-ULS, based geophysicists has allered dramatically in
those 14 years. In 1985, 73% of our membership resided in
the LS, and only 27% elsewhere, whereas in 1998, 62%
lived in the US, and 38% outside, In addition, the
membership outside the US. has largely been increasing
sinoe 1995,

Along with the increase in international membership has
been a change in the responsiveness of the S5EG to its
international members. My predecessors as 'resident,
Rutt Bridges and Fred Hilterman, have done an excellent
job of ushering in new programs that are aimed at
covering both the US. and international areas.
Specifically, the DISC (Distinguished Instructor Short
Course) was created by Fred's committee, and brings a
topical one-day short course to sites around the world.
The inaugural course, "Time Lapse Seismic in Reservoir
Management” by lan Jack, was given in 18 different cities
around the world, including three in Australia: Perth,
Melbourne, and Brisbane. The good news was that these
courses were at no charge, as long as you were a member
of both the ASEG and SEG. The second course will be
entitled "Velocity as an Interpretational Tool” and given
by Phil Schultz, in the 19958-99 timeframe.

A second new iniliative, brought in by Rutt Bridges and
our previous committes, is the Distinguished Educator
I'rogram, in which a noted geophysical educator will
spend six months at various universities around the
world, providing lectures, short courses, needs
assessments, and technology and materials transfer,

Dr. Robert R. Stewart was chosen to be the first SEG
Distinguished Educator. Currently, he is Professor of
Geophysics at the University of Calgary and director of
the CREWES Consortium. Dr. Stewart inihated the
CREWES Consortium while he held the chair in
Explaration Geophysics at the University of Calgary  an
appointment he recently fulfilled and a position that is
now held by GEOPHYSICS editor Dr. Larry Lines.

Another way in which we are helping the international
community, specifically in the area of geophysical
education, is in the Corporations Behind Education, and
the Foundation Directed Gifts. To quote from the July
1998 'resident’s Page, by Steven Rutherford:

"Corporations Behind Education. The emphasis of several
recent Executive Committees has been to revamp the SEG
Foundation to make it more active and effective in
fostering and supporting growth in the field of
geophysics. Education for members, geophysics students,
and even the public is now a major focus in the activities
of the Foundation. Under the leadership of Fred
Hilterman and Rutt Bridges, an exciting new matching
gifts program has been created, the Corporations Behind
Education program. This idea has been a tremendous
suceess. To date, more than $500,000 has been contributed
tor fund SEG scholarships. These funds have been matched
by 500,000 transferred from the Society to the
Foundation. The net result is a corpus of $1,000,000, the
interest on which will fund future scholarships. These
scholarships will help ensure the continuity of students
entering the field of geophysics.”

"Foundation Directed Gifts. The second program allows
donors to direct unrestricted funds in the Foundation's
general fund toward specific programs (see "Foundation”
page in the June 1998 TLE). The SEC Foundation currently
has about 56,000,000 in total assets; 42% of this total are
donor restricted in terms of how thev can be utilized and
587 are unrestricted. At its April 1st, 1998 meeting, the
Foundation Board of Directors initiated a program, which
allocates up to 1,000,000 of the unrestricted funds to be
used to match donor contributions to the following SEG
endowment programs:

= SEG Scholarships
» Geophysics Field Camps

Annual Meeting Travel Grants
Student Section Dues Fund
Student Section Video Fund
* Student Section Book Program

-

L]

& Museum,

Corporations and individuals wishing to endow anv of
the above programs may do so by donation of one-half of
the amount required. The Foundation will provide the
remaining one-half from the $1,000,000 in unrestricted
general funds allocated to the program. Individual and
corporate contributions from $1LO00 to $100,000 qualify
for matching. Donors will also be able to name the
endowed activity

14 Conference Preview OCTOBER/ NOVEMBER 1998
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1 encourage you to take advantage of these programs, to
help geophysics education in Australia. These programs
are open to anybody in the world, and can be directed to
any university that you wish,

Another point that [ wish to discuss is the makeup of the
SEG Executive Committee, which has changed to reflect
the increasingly international nature of our society. The
1899697 committee contained three international
members: Australia’s own Brian Spies, Ingebret Gausland
from Norway, and Eulogio del Pino from Venezuela {as
well as Kay Wyatt, Sven Treitel, Rutt Bridges, and Fred
Hilterman from the U.S.). The 1997-98 committee
included Toshi Matsuoka from Japan, Brian Russell and
Larry Lines from Canada, and Steven Rutherford, an
American working in London (as well as Rutt Bridges,
Karen Christopherson, and Wulf Massell from the US.).
And our new committee contains Brian and Larry again,
and Orlando Chacin from Venezucla (as well as Bill
Barkhouse, Angela Stacner, John Castagna and Joel
Watkins from the US.). This year's SEG executive
committee, in conjunction with the Tulsa business office
staff, intends to continue the international initiatives of
the previous committees,

The SEG is also active in its involvement in international
conventions. This involvement can be at one of five levels:
from Level I, that simply involves publicity in
GEOIHYSICS/TLE, through Level V, which involves
major support from our staff in all areas of the convention.
Our involvement at this conference is at Level 111, which
means that we helped with publicity mailings and
assisted in the organization of the technical program.

I hope that this brief summary has given you an idea of
how the SEG 1s truly expanding its international role, Our
partnership with the ASEG is one that makes both
societies strong and reflects the fact that the job of
exploration geophysicist is truly international in scope.

ASEG Membership Benefits

¢ ASEG Meetings and Conferences
¢ Exploration Geophysics (4 issues per year)
¢ Preview (6 issues per year)

ENCOURAGE YOUR COLLEAGUES TO JOIN

Membership Applications,
see this issue or contact:

Glenn Loughrey

ASEG Secretariat

PO Box 112

Alderley Qld 4051

Tel; 61 7 3257 2725

Fax: 61 7 3252 5783

Email: secretary@aseg.org.au

Executive Brief

We have a new ASEG secretariat, Glenn Loughrey
of Dellaraine Associate Management Services.
Unfortunately, an illness forced the closure of
Enterprising Events, but we have found an excellent new
secretariat at quite short notice. Glenn and his company
are based in Brisbane and have extensive experience in
providing sccretariat services to a diverse group of
associations, both in Queensland and nationally. We are
confident that his team will provide an excellent service to
the ASEG. Phone, fax and mail redirections have been in
force and I'm confident we've captured most il not all of
the recent communications. My apologies if this has not
vecurred or if there has been any other problems for
the members.

One outcome of the changeover of the membership
database, was that it highlighted the number of
unfinancial members. Membership is one of our primary
sources of income so we are keen Lo rectify this problem,
Hopefully, by the time of this Preview, many members
will have rejoined the Society and will be eligible to
receive the special conference edition of Exploration
Geophysics and the special Airborne EM Exploration
Geophysics volume.

On membership and promotion, Noll Moriaty and Nick
Sheard were busy at the SEG conference promoting the
ASEG to the SEG members from the comfort of our new
mokile booth. Publicity flyers detailing the publications
and other activities of the ASEG have been printed and
will be distributed to SEG conference delegates along with
a membership form,

Make sure you drop in at our ASEG booth at the Hobart
conference and give us your feedback.

Financial Status:;
As al 191 August 1998:

Cheque Account (D080 0044) balance = $36,678.08
Premium business account = S60,501.41
Term Deposit CBA Commercial Bill) = 158,000
Cash Management (Sands 0079 1475) = %11,817.65
Term Deposit (Sands 5008 4219) = 540,000
Met Cash: ~%306,995
Rabyn Scoft

Hon Secretary

ASEG 13th International Geophysical Conference & Exhibition
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PRINCIPAL SPOMNSOR

A
BAKER
HUGHES

Western Geophysical

Boker Hughes International is a major global cilfield services
company, supporting tha energy indusiry in the seorch for and
development of oil and gas reserves. Baker Hughes consists of
len divisions, each of which is a leader in the respective secior
of the upstream sarvices industry.

Western Geophysical a division of Baker Hughes is the leading
provider of seismic services on land, in deep waters, and across
shallowwater transition zones. Services ronge from proprietary
20, 3D, ond 4-D time-lapse reservoir monitoring surveys to the
indusiry's largest inventory of speculative, nen-exclusive, seismic
dota for prospect evaluation. Using powerful parallel computers,
sgismic dato are procassad onboard, onsite, and in Western's
global network of computer centers.

Boker Atlos (Formarly Western Atlas Logging Services) offer
o complete range of formation evaluation, downhole seismic,
completion, praduction logging, reserveir menitoring, and
geoscience services for patraleum exploration, field
development, and production

E & P Services usas advanced geoscience technologies to find
and produce more oil and gas. E & P Services is organized into
feams of geophysicists, geclogists, and engineers who study,
evaluoie, maks recommendations, and implemant solutions to
genercte new prospects, find additional reserves, or increase
production from existing properties.

Petrallionce Sarvicas Company Limited is a joint venture
farmed by Weastarn Atlas International, Inc. and MD Seis
International Ld. to offer advanced petroleum information
services in the areas of seismic, well logging, ond integrated
project services to lacal and internatienal il companies
operating in the Former Soviet Union [FSU). As a part of this
joint venture, Western Atlas provides training for geophysical
and wireline crews, management expertise, and dalo
integrafion services,

MAJOR SFONSORS

GzOSO0r1

SiliconGraphics
Computer Systems

WEr—

VERITAS

Geophpsical Inlegrity

COMFERENCE

SUPPORTERS

BHF Patroleum
Baral Energy

Cantra tor Ore Deposil
Rezaarch

Flagstaft Geo-Consullants
Geo Instruments

Iridium South Pocific Pty Lid
Kevran Pty Lid

Petrosys Phy Lid

Pasminco Exploralion

RGC Exploration

s10su0dg

Santos Lid
Tesle-10
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Conference

|
6.00 - 8.00PM

e —

Programme

COMFEREMCE REGISTRATION

“JCEBREAKER” WELCOME RECEPTION IM EXHIBITION AREA

DAY 1

PR A B RS

MONDAY 9 NOVEMBER

19938

B REAEKF FAS ST

OFFICIAL WELCOME TO COMFERENCE AMD EXHIBITION

MORNING TEA

BLACKJACK ROOM

DERWENT ROOM

SUNDAY B NOVEMEBER 1998

MAIN ROOM

MIMERAL CASE HISTORIES:
TASMANIA & VICTORIA

Application of Detailed Ground
Magnetics fer Gold Exploration in
ME Tasmania

M Roach, T Chalka

Regianal Geaphysics of the Housatan
Granite Araa — MW Tasmania
M LeClerc, M.Roach, D.leaman

Lessons from o Case 51uri:,.r of
Geophysical Interpretation in
western Victorio

D.Maore, 5 Maher

PETROLEUM
CASE HISTORIES:
SOUTH EAST AUSTRALIA

Keynote Address:

Doug Schwebel, Depariment
Manager - Exploration Department,
ESSO Australia Limited

Chaonges in Exploration Activity
over the Life of the Gippsland Baosin

Saeismic Stratigrophic Extrapolotions
tram a Single Well in the Strahan
Sub-basin, Wastern Tasmania and
the Application to Hydrocarbon
Explaration

W. Lodwick, V.Passmaore

The Cantinental Margin off East
Tasmania and Gippsland: Structure
and ﬂe-.-ehpment using Mew
Multibeam Sonar Data

PHill, M Exan, ) Keene, 5 .5mith

AIRBORMNE EM

Keynote Addross:

Brian Spies, Director, CRC for
Australian Mineral Exploration
Technologies

Crossing the Borders: Advances
in Airborne EM

How to find Locolised Conductors
in GEOTEM Doto
P.Wolfgram, M. Hyde, 5. Thomsan

Recent Results in South-Eastern
Australia from the Lofest
Developments in Towed Boom

HEM Syshams

. Hendersan, M. Smith, M_Rangott
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DAY 1

LU MCH

MONDAY 9 NOVEMBER
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continuved

1.30FPM

1.00PM

J.45PM
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n
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BLACKJACK ROOM

STREAM 1

LOGGING / PETROPHYSICS

Appih:urinn of Meural Mebwarks 1o
Identify Lithofacies from Well Logs
Y.Zhang, H.5alisch, J McPhersan

Aeoustic Velocities as o Function of
Effective Pressure in Low 1o Moderate
Parasity Shaly Sondstones, Port 2 -
Implications far Hydrocarbon
Exploration

A.Khaksar, C Griffiths

Estimating the Effects of Pore
Geometry and Pore Fluid Species on
Elastic Wave Velocity Dispersion in
Rocks Using Microstructural Models
A. Endres

AFTERMOOHN T

LOGGING, GROUNDWATER
& ENVIROMNMENTAL
GEQOPHYSICS

Recent Achvonces in Borehole
Resistivity Logging

K.Strack, O .Faini, A Mezzalesha,
L Tabarovsky

Groundwater Geophysical Studies
in the Katherine Region
G.Humphreys, D.Chin, M Jamieson,
D.Foo, R.Sinordin

A Knopton
Minesite Groundwaher

Confominotion Mopping
G.Buselli, H.Hwang, K.Lu

EXHIBITION HAPPY HOUR

DERWENT ROOM

STREAM 2

EM INTERPRETATION (I)

Canu:ruq_'rivil:,v-nepl'h Transfarmation of
5|ingru::m Transient E|ec1mmugneh'r
Dato

LReid, PFullagar

Reduction of the Layered Earth
Response in Transienl
Electramagnetic Dot for Mineral
Exploration

M.Sykes, U Das

Measurement of Static Shift in MT
and CSAMT Surveys
JMacnae, Llay, L' Weston

A

PETROLEUM
CASE HISTORIES:
3-D SEISMIC

Brown Bossett 3-D Seismic Survey:
Solving o Complex Stalics Problem
D, Rirnmer

Fresenter: G.Hofland

A Depth Imaging Case History
from the Morth Sea Using o Phosed
Velocity Modelling Approach
TDunbar, B.Davis, G.Hofland

3D Seismic Surveying for Coal Mine
Applications ot Appin Colliery, N3W
P Hatherly, B.Zhou, G.Pocle,
|.Mason, H.Bassingthwaighte

MAIN ROOM

MINERAL CASE HISTORIES:
OVERSEAS (1)

Keynote Address:

Terry Crabb, CEO,

Australion Geophysical Surveys
Crossing the Borders:
Exploration issues overseas

The Fiji Airborme Geophysical
Survey Project
PJ.Gunn, B Rao, G.Singh, | Hone

Exploring the Soloman Islands
with Airborne Geophysics
P.Swiridiuk

MINERAL CASE HISTORIES:
OVERSEAS (1)

Genph}r-;in:ﬂl Explaration far Gold
in Gansu Province, Ching
W.Guo, M.C.Dentith, J.Xu, FRen

Geophysics of the Porgera Gold
Mine, Popua New Guinea
Jlevent, K Logan

Applications of TEM in Taiwan
C.5.Chen

ASEG 13th International Geophysical Conference & Exhibition
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DAY 2 TUESDAY 10 NOVEMBER

POSTE
OM DISP!
Marine Self Patential Exploration Cope Ford-1, An Example of the Keynote Addross: THE §
G.Heinson, A While, 5 Constable, Consequences of Trus Amplitude Robert Grasty, Exploranium Limiled ~ 200A!
K.Key Processing for Inversion ta Acoustfic Crossing the Technological e
Impedance and Parasity Prediction Borders in Airborne e
M.Rauch, P\Waads Gomma-Ray Spectrometry - i
An Historical Perspective POSTER
WILL E
Electrical Sea-Floor Investigations — The Greenshank Anomaly — Improved MASVD Smoothing of o
Direct Current ond Frequency An AVO Case History Airborne Gomma-Ray Specira Lot
Sounding Methods M.Rauch, E.Callins B.Minty, PMcFadden FORS
N.Schroeder, V.Rybokin 3
i1
EEEETETE ot lnversion of Electromognetic Simple varsuz Complicated Seismic Reducing Statistical Moise in 10,304
Array Data Precessing in tha Exmouth Sub-Basin ~ Aitborne Gommo Roy Spectro OM THE
B. Singer, E. Foinberg G. Duncan J.Hovgaard, R.Grasty [+
PRES
MORNING TEA roste
WILL 8
ON T
POSTERS (1) VELOCITY MODEL AIRBORNE GAMMA “H
BUILDING (1) SPECTROMETRY (1) rost
A Shallew Subsurface Investigation Keynote Address: Mapping af @ Granite Bathalith using ' I.UU&I
of a Site at Winnererramy Bay, Oz Yilmaz, Monaging Director, Geological and Remately Sensed
Sydnay Paradigm Geophysical data, the Maunt Edgar Bathaolith, ’
M.Lackie, K.Gohl From Conversion lo Inversion Pilbara Creton
P-Wallman
Time-Yarying Effects in Magnetic |[|
m Mapping: The Cancept of o Tomographic Velocity Model Building  MNoise Redudtion of Aerial Gammo:
Magnatic Amphidrame for Pre-Stack Depth Migraticn Ray Surveys |
FEM(Tad) Lillay, A Hitchman, L \Wang ~ RWhiting B.Dicksan, G Taylor |
Magnetatelluric Exploration of the Creating Imoge Gathers in the An Integrated Fromewark for
Eyre Paninsula Electrical Conductivity  Absence of Proper Comman-Offset Interpadating Airborne Geophysical
Annmnhﬁ Gathers Data with Special Reference 1o
A.White, G Heinson, S.Constable, G. Vermeer Radiometrics
F’Mi”igun, FEM. Lilley, H.Toh 5.Billings, D FitzGerald
30 Conference Preview Octaber/ MNovember 1993 ASEG 13th International iiw.:-ph_\'ﬂi-r.ﬂ Conferonce & Iixhﬂ:::m A

EXHIBITIOMN OPEMS

BLACKJACK ROOM

s P EAKERS'

BREAKFAST

DERWENT ROOM

10.30AM

MAIN ROOM POSTE

ELECTRICAL METHODS
OFFSHORE & EM INVERSION

SEISMIC PROCESSING
CASE S5TUDIES

AIRBORNE GAMMA
SPECTROMETRY (1)




10 NOVEMBER continued

DAY 2 TUESDAY

BLACKJACK ROOM DERWENT ROOM MAIN ROOM

10.30AM - 12HNOON

POSTER DISPLAY
CONTINUED

FOSTERS WILL BE
ON DISPLAY BETWEEN
THE HOURS OF

The “Coast-Effect” at Micropulsation
Frequencies, and its Implications for
High-Resclution Asromagnetic
Survays

PMilligan, A Hitchman, FE M Lilley

The TEMPEST airborna EM System
R.lane, C Golding, A Grean, PPik,
C Plunket

s Liniitat] B G - s.o0em
ERE N The The International Campaign on
ERBRKIN THE Intereamparison Betwesn Flectrades
- R AOON.- tor Gaoelactrical Measurements
POSTER PRESENTERS K.Lu ). Macnas
WILL EACH GIVE A
g of ONE MINUTE Saismic Constraints an EM M-nde"ing
fra QRRRRRRISEMENT by Detailed Trevel Time Inversion
FOR THEIR POSTER lKJ'Fb}’ K Gahl
IN THE
BLACKJACK ROOM
STWEEN Impraving {.r.-rtrjnurrfiw-'iI':,.r Madels Using
: 10.30AM - 11,00am  ntime EM Data
L ON THE DESIGNATED D. Sattel
DAYS OF
PRESENTATION, Reflection Madels and Ramp
IS vaiciiirins Retpanse for Downhole TEM Data
Bk AVAILARLE Li.Cull, M.Asten, JPCull
OM THE STAGE TO
EXPLAIN THEIR Automated |I'I1‘Hl'!1r‘erﬂh|3n of
POSTERS BETWEEM Geophysical Borashola Logs via Multi-
It vt 11.004M - 12 NooN. Paramaster Discrimination
ith using )
find PK.Fullagar, B.7hou, G.M Fallan

|||r|1_

ammg= '

wysical

arn

2.5-0 Inversion of Deep Transient
I:|er.trn-mngnerir. Sn-unrjinv.] with
Grounded Sources

Zlin, K Vazaff, G Smith

Simulation of Strong Ground Mation
for Australion Intra-Plate Em'rhquﬂﬁﬂ
Using Green's Function Method
C.Sinadinovski, K F McCue,

M. Somerville, TMuirhead

K Muirhead

ASEG 15th International Geophysical Conference & Exhibition
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erence Programme

DAY 2 TUESDAY

10 NOVEMBER

continued

12.00 - 1.30PM

12.00 - 1.00PM

3.00 - 3.30FPM

4.00PM

5.00 - 6.00PM

LUNOCH

P'ET E-R

BLACKJACK ROOM

WATS ON

REALISATIO

DERWENT ROOM

M

d U N C-H

MAIN ROOM

COAL & GEOPHYSICS
IN MINES

High-Precision Confinuous
Deformation Monitoring of
Mine Structures

R.Gwyther, M Glodwin, M.Mee

Examination of the Gravity &
Electromagnetic Survey Methods
Applied o Coal Exploration in the

Area of the Southern Gunnedah Basin

O Mokong, E.lshil, N.Ozowa,
B.Mullard, J.Becken, D.Robson,
A Willmore

)'J.|'_|p|ic4::|ﬁnn of Microseismic

Manitaring to Characterise

Geomechanical Condifions in

Inngwnﬂ Mining

X.Lwo, P Hatherly
AFTERNDOMHNW

NEW FRONTIERS IN
OIL EXPLORATION

The Usa of Computer Algebra for
Obtaining Exoct Solufions to Simpla
Seizmic Reflection Models

B. HarHley

& Comparison of Omaga-X,
PSPl and Explicit Alegarithms
tar Post-Stack Migration

C.MNotfors

The Contribution of High Guality
Aeromognelic Survey Data fo
Hydrocarbon Exploration
I.Kivior, D Bayd

EXHIBITION HAPPY HOUR

CONMEPEREMCE
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VELOCITY MODEL
BUILDING AND DMO

The Application of Reflection
Tomagraphy and Interval Velocity
Analysis to Achieve Accurate Depth
Conversion of Subfle Structures:

A Cose Study

R.Taylor, D Kelly, M Fisher, A Canning

Building Velocity Models fe
Pre-Stack Depth Migration
R.Bloor

Cemparing Equalized and
Dealiased DMO on Field Data
C.Beaslay, E Mahley

T EA

POTENTIAL FIELD
INTERPRETATION
TECHMIQUES (1)

A MNew, Rapid, Automated Grid
Stitching Algorithm
5.Cheesman, I Maclaod, G Hollyar

Maudy Based Automadelling with
Trend Enhancaments
D.FitzGerald, B Almand

The Use of Fractal Dimension
Estimators for Fnhnnr:ng Airbome
Maognetic Data

T.Dhu, M. Dentith, B Hillis

DINMETR

ASEG 13th International Geophysical Confier

ELECTRICAL AND
ELECTRODE POTENTIAL

The Behaviour of Mise-a-lo-Messg
Anomalies in an Anisolropic Hall
Space near a Verticol Contoct

N. Uren, PLi

Applied Potential Modelling of
Simple Crebody Siructures
5.Greenhalgh, 5 Coo

Maormalisation of Electric Potantial
for a Buried Electrode under a
Conductive Overburden

M. Asten

MINERAL CASE HISTORIES:
AUSTRALIA (1)

Geophysical Investigations of the
Titania Prospect
P. Eaglaton

Geophysical Respanse of the Silver
Swan Mickel Sulphide Deposit
Western Australia

W.Amann, R Pietila

A Comparisan of High Density
Ground Maognetic Surveys and Low
Level Aerial Mognetic Surveys in o
Mear Surface Moise Enviranment:
A Cobor Cose History
P.W.Basford, M _A Hughes

bition
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DAY 3 WEDNESDAY

$ PPE A K E R:S:T

EXHIBITION OPEMS

BLACKJACK ROOM

EXTENDING GEOPHYSICS

Meutron Rodiogrophy: A Technique
to Support Reservoir Analysis
M.Middleton, |.Paszit

Geologists and Geophysicists:
Getting them on the Same Planet
Al Willocks, B.A, Simons

The Australion Stress Map
R. Hillis, J. Meyer, 5. Reynolds

MORMIMNG TEA

POSTERS (1)

Selt-Cemagnetisotion Corrections in
Magnetic Modelling: Some Examples
W.W. Guo, M.C.Dentith, Z.X.Li,
C.M.Powell

Application of the Discrete Wavelal
Transharm to the Interprefation of
Magnatic Anomaly Dato

R. Bird, TRidsdill-Smith, R.Dietmor
Mullar, M. Pilkington

An Analysis of the Broken Hill
Explaration Inifiative Petrophysical
Databasa

P. Ruszkowski

Airborne Geophysical System at the
Geological Survey of Finland
M. Kurima, M. Aira

11" NOVEMBER

DERWENT ROOM

ANISOTROPY

Keynote Addrass:

Rolf Klotz, Manager R & D,
Western Atlas

Seismic Imaging in
Anisofropic Media

R.Klatz, 5.Downie, 5.lang Ng

Inversion of Velacity Fiald and
Anisotropic Elastic Parameters

far |ﬁ}-‘F‘:rFH’.| YTl Media
R.Li, POkaye, M.Uran

Polarisation Analysis: What is it?

Why da you nead it? How do you

dao 2
N.Hendrick, 5 Hearn

PRE-STACK DEPTH
MIGRATION

Pre-Stack Depth Migration
Experience in less Complicated
Gecjlr)gicn| Environments
G.Williams, B.Gasling,

5 Hn!|in435wﬂr!|“|

Pre-Stack Migration Using the
Equivalent Offset Methad
J. Bancroft

MITAS, Migration Input Trace
Aperture Selection
M. Marcoux, C Harris, 5.Bickel

ASEC 13th Intemational 'ii‘n]'lhj.‘wh‘.il Conference & Exhibition

1998

MAIN ROOM

ELECTRICAL &
EM CASE STUDIES (1)

Keynote Address:

M.Sheard, Chicl Geophysicist,
MIM Exploration

MIMDAS — A Mew Direction

in Geophysics

N.Sheard, T Ritchie, J Kingman,
F.Rowston

An Application of Reverse Coupling
to Increase Signal 5Ir|_=!ng|'|1 Beneath
Conductive Sediments-Miitel Mine,
Kombalda, Wa

J.Elders, A Wellington

The Delineation of Coranet West by
Detoiled Underground DHEM
F.Mutton

CROSS5ING TECHNICAL
FRONTIERS IN MINERAL
EXPLORATION (1)

Keynote Address:

Pat Quilty AM, Director,

Antarctic Division

Geophysics as Centrepiece: Its rola

in the Australian Antarctic Territory
|
A new Drillhole Targeting Tool - | =
Case Hisiories Showing Discrefe
AEM Respanse Associated with Gold =

Mineralisation, Eastern Goldfizlds,
Wastern Australio
P. Lemming

Mapping Dykes Using Surfoce and
Downhola Seismic Methods
B. Evans, M Urcsevic
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Conference Programme

DAY 3 WEDNESDAY 11 MOVEMBER 1998 continued

BLACKIJACK ROOM DERWENT ROOM MAIN ROOM

POSTER DISPLAY
CONTINUED

POSTERS WILL BE

OMN DISPLAY BETWEEMN

THE HOURS OF
2.00AM - 5.00PM
DAILY ON THE
STAGE IN THE
TASMAN ROOM.

POSTER PRESENTERS
WILL EACH GIVE A
OME MINUTE
‘ADVERTISEMENT"
FOR THEIR POSTER
IN THE
BLACKJACK ROOM
BETWEEN
10.30AM - 11.00AM
OM THE DESIGNATED
DAYS OF
PRESENTATIOMN,

POSTER PRESENTERS
WILL BE AVAILABLE
OMN THE STAGE TO
EXPLAIMN THEIR
POSTERS BETWEEN

11.00AM - 12 HOON.

EECIITEEE TR TR
[ 12.15 |

10.30AM - 12NOON  |lilisation of 254 Channel SAE

Radiametric Data to Improve the
Quadlity of Rodiometric Pixel Imagery
tor Exploration

D. Calandro, G Read

Applications of Gravity and
Magnetic Block Modelling
S.Roberts

The Development and Calibration of
a GPS5-Based Grawvity Data
Acquisition System

W. Feathersione, D.Bilick,
R.Hackney, M.Dentith

High Precision Gridding of Gravity
Data
A. Murray

Levelling Marine Potential Field and
Bathymetry Data, o New Approach
R. Seikel, M.Maorse

Towards Better Geophysical
Meodelling of the Homersley Iron
Province — |: Mognetic Petrophysics
W.W.Guo, Z.X.Li, M.C.Dentith,
C.M.Powell

& Geophysical Cose Study of the
Ashmore Kimberlite Cluster, Morth
Kimberley Province, Western
Australia

J.Sumner, PWilkas, J.Rzhins,
R.Ramsay

NORMAG: Development of a GFS
Ground Mognetometer System
K.MB?ES, }.Cock, M.Simrr}r

A MNew Drillhole Targeting Tool -
Case Histories Showing Discrete
AEM Response Associated with Gold
Mineralisation, Eastern Goldhelds,
Western Australia

P Leeming

3  Conference Preview Octaber f MNovember 19958
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tion

12.00 - 1.30PM

12.15 = 2,15PM

15003 .asom

4.45 - 5.45PM
7.00 - 9.00PM

DAY 3 WEDNESDAY

LU N C H

DERWENT

BLACKJACK ROOM

MAGNETIC METHODS
& CASE STUDIES

Geophysical Signatures of the Iron
Duchess and Iron Princess Deposits,
Middleback Range Area, South
Ausiralia

M.Dentith, T.Dhu, G.Bubner, R.Hillis

Remote Determination of Magnetic
Properties and Improved Drill
Targeting of Magnetic Anomaly
Sources by Differential Vector
Magnetometry (DVM)

D.Clark, P.Schmidt, D.Coward,
M.Huddleston

The Magnetic Daily Variation in
Awstralia: Dependence of the Total-
Field Signal on Latitude
A.PHitchman, F.E.M Lilley,
W.H.Campbell, FH.Chamalaun,
C.E.Barton

AERETERNOGOGON 1

GEOPHYSICS IN NSW

Positive Impacts and Future Direction
of Discovery 2000
D.Robson

The Palaeozoic Koonenberry Fold
and Thrust Belt, Far Western NSW: A
Case Study in Applied Gravity and
Magnetic Modelling

N.Direen

EXHIBITION HAPPY HOUR

ANTARCTIC COCKTAIL PARTY

RIVER

11T NOVEMBER

LU N H

DERWENT ROOM

PETROLEUM CASE
HISTORIES: INTERNATIONAL

Hydrocarbon Potential in Indian
Deep Waters
R.Singh, S.Rawat, K.Chandra

“The First Year of First Oil” from
Azerbaijan, a Former Soviet Union
Republic: The Development of a
South Caspian Giant Oil Field
M.Hession, T.Redshaw, J.Gorman

Ocean-Bottom Seismograph and
Conventional Reflection Surveys in
the Petrel Sub-Basin: an Integrated
Seismic Study

A.Goncharov, C.Collins, P.Petkovic,
T.Fomin, V.Pilipenko, B.Drummond,
C.lee

E A

POTENTIAL FIELD
INTERPRETATION
TECHNIQUES (I1)

Multiscale Edge Analysis of Potential
Field Data
N.Archibald, PGow, FBoschetti

Separation Filtering of Aeromagnetic
Data Using Filter-Banks
T.Ridsdill-Smith

1998

continued

CRIUISE

MAIN ROOM

INDUCED POLARIZATION

Radial Resistivity/IP Surveys using a
Downhole Transmitting Electrode
S. Mudge

Electromagnetic Coupling for Tensor
Reconnaissance [P Surveying
T. Grant

To Remove EM Coupling from
IP Data In-Situ
J. He

EM INTERPRETATION (I1)

Modelling the 3D TDEM Responses
using the 3D Full-Domain Finite-
Element Method Based on the
Hexahedral Edge-Element Technique

F-Sugeng

Modelling the EM System Response
of Geological Complexity Accurately
A.Raiche, F.Sugeng, Z.Xiong

ASEG 13th International Geophysical Conference & Exhibition
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Conterence

19.99 - 19,30

F' ro :._': r O mm =]

DAY 4 THURSDAY

s PFPEANKERS

EXHIBTION OPEMS

BLACKJACK ROOM

12 NOVEMBER 1998

BREAKEFASTIT

DIREWENT ROODM

MAIN ROOM

FO5T
L srream Q) steeam 2l sTeeamo s

MIMERAL CASE HISTORIES:
AUSTRALIA [11)

Stryciure of the Highh-Mineralised

Late-Archosan Granitid Greensione

Torrain ond the Underkying Cruad in
the Kombalda-Widgiemacltha area,
Winstern Australia, Fom e
Integraticn of Geophysical Dalasets
M. House, M. Denlith, A Trench,

O Miller, D Growm

Maopping Aardralian I'::-mhg:.- Ueidar

Cover: A Model Shudy Applied ko the

Bawbio and Springvale 1;250 000
Map Sheel, Gusenslond

I Mockey, P .Gunn, & Meixnor,
D Blake

The Mabure of the Basemend i thas
Kimberley Block, Morth-'"Weslorn
Ausiralia

A Meixner, P Gunn

MORMING TEA

FOSTERS (1)

30 Sessmac Eunur'.-'f.vl,.I in Pacloimed Land

M.Minegishi, M Aok, T.Maohuyoma

On the Relofion Babween the Stacking

Frocess ond the Resalution of o
Ssocked Section in o Crosswsll

S Matsurshima, 5 Relugowa,
T Yokolo, T.Miyazoki, ¥ Kale

Browse Basin Tramsect Refrochion
Prodiling Lising Oeean Batom
Seismomalars with Applicofions
iz Tecionic Evelulion

1. Soyers

Eandom Moite ASenuation
Using Forward-Backwand

Linsar Predichon Filler

Y. Waag

M Conferenoe Preview Odcober | Movember 1998

CIL EXFLORATIOM:
TOMOGRAPHY

Keynoie Ackires;

Stewort Greenhalgh,

Heod of Deportmen, Gealogy &
Goophysics, Univariity of Adslede
Limiiations of Geolomegraphy

5. Groenhalgh, T. Gruber

A HrEh-l:rlq.rEnqr Drgamhaly Spﬁ-i-:-r
Sound Source bor Crosswl| Seismic
Siarveying

S.Berboum, 5 Greenhalgh

A Laker Arrivol-Bosed Inversion
Scheme to Recover Dillrocion
and Rellacors

T.Gruber, 5.Greenhalgh

MINERAL EXPLORATIOM:
RIM & TOMOGRAPHY

Weighied Tomogrophic Imoging
of Rodis Frequency Daio
(A Pears, F"K.Fl.ﬂagnr

Bodo Frequency Tomogrophy Tncl
at M. [sa Mine

B.Zhou, FE Fullagar, G.M Fallen

IP Temegraphy Texd Sureey in ihe
Barrier Main Lode, Broken Hill,
Aussraha

H. Kakoyama, K Yokokowo,
T.5uzuki, E Anoi

ASEG 14h Infemational Geophysical Conference & Exhibition

ELECTRICAL &
M CASE STUDIES ([11)

E
Goophysicol Chorociarisahion of S

the Regicn Ancund o Lomgwall
Coal Mine Elscirical Preperties
of Apoin, NSW

K.Vozolf, O Engels, 5 Lintker,
G Poole, FHosharly, X.Lua

Exomples from o now EM ond .-:d
electricol mefhods receiver pyuiem |
A Duncan, PWillioms, G Turnes
B.Amann, TTuky, K.O'Keobe

An Historical Perspeciive on the
Discovery of the Wilga In-Cu
Oirabody

5.Rojogopalon, 5 Hoydan,
F Lircdernan, D Barr

BEUGGED TERRAIMN
GEQPHYSICS (1)

Kmymohe Addness

Siephan Mudge, Chiof
RGC Explaraiion Pry Lid
Creasing the Bardaers: from Ploim
io Bugged Terrains

Mapping the Range Front with

Gronity = are the Comeclions
up o i E
MLFIis, A Bautt, PHowdkn

Tha Gl:ml‘:r Testrain Cormechion -
Prockenl Considerations
D. Leaman



AM - 5.00PM
STAGE IN THE

.30 - 6.30PM

DAY 4 THURSDAY

BLACKJACK ROOM

12 NOVEMBER

DERWENT ROOM

1998

continued

MAIN ROOM

Continental Affinity of an Oceanic

Plateau: Deep Seismic Profiling of the

Agulhas Plateau, SW Indian Ocean
K.Gohl, M.Seargent,

G.Uenzelmann-Neben

Accuracy and Limitations of the
Near-offset P-wave NMO Velocity
Estimation in Transversely Isofropic
Media

P. Okoye, N.Uren, .McDonald
Integration of Borehole Image and
Seismic Data to Enhance Structural

Interpretation
T. Mahmood

Otway Basin Deep Structure
A.Moore, H.Stagg

The Effect of Multiple Removal
on AVO Analysis
R. Van Borselen

LUNGCH

CROSSING TECHNICAL
FRONTIERS IN MINERAL
EXPLORATION (1)

Seismic Methods for the Detection of
Kimberlite Pipes
M. Urosevic, B. Evans

Interpretation of Controlled Geogas
Measurements for Mineral
Exploration Purposes

L.Malmgqyist, K Kristiansson

Feasibility Studies of TFMMIP and
TFEM Surveying with Sub-Audio

Magnetics
D.Boggs, J.Stanley, M.Cattach

AFTERNOON
EXHIBITION CLOSES

CLOSING CEREMONY

CONTINUATION OF STREAM 1

Seismic Stratigraphic Explorations
from a Single Well in the Strahan
Sub-basin, Western Tasmania and
the Application to Hydrocarbon
Exploration

W.Lodwick, V.Passmore

OIL EXPLORATION:
TOMOGRAPHY &
GEOCHEMISTRY

A New Method for Crosswell
Reflector Imaging

J.Zhe, S.Greenhalgh

Crosshole Acoustic Velocity Imaging
with Full-Waveform Spectral Data:
2.5-D Numerical Simulations
B.Zhou, S.Greenhalgh

A Thermal Maturation Study of the
Carnarvon Basin, Australia and the
Northern North Sea, Europe
J.Samuelsson, M.Middleton

TEA

AWARDS FOR BEST PAPER AND BEST EXHIBITOR

FAREWELL COCKTAIL PARTY

The Continental Margin off East
Tasmania and Gippsland: Structure
and Development from New
Multibeam Sonar Data

PHill, N.Exon, J Keene, S.Smith

Acoustic Velocities as a Function of
Effective Pressure in Low to Moderate
Porosity Shaly Sandstones, Part 1 -
Experimental Results

A. Khaksar, C. Griffiths

RUGGED TERRAIN
GEOPHYSICS (11)

Magnetization Mapping in
Rugged Terrain
M.Pilkington

The Calculation of Magnetic
Components and Moments from TMI:
A Case Study from the Tuckers
Igneous Complex, Queensland
P.Schmidt, D.Clark

Resistunce Geoelectric Scanning on
Parts of Abydos Cemetery Region,
Sohag Governorate, Upper Egypt
Ahmed El-Mahiudi

ASEG 13th International Geophysical Conference & Exhibition
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1 I ; services, Baker Atlas (formerly Western
= E r‘ Services) is the division providing
NI : ogging services. Both divisions have their
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Major Sponsors

POHES
@l GEOSOFT AUSTRALIA PTY LTD BOOTH 20
E 32 Richardson Street, Suite 24
_ P WEST PERTH WA a005
Pages AUSTRALIA ’
page & Tel: 08 9322 8122
_ page § Fﬂ‘: 089322 8133 i
page & ahgl support@gms?it COm.au
: ite: www.geosoft.com =0=0FT
= ':ﬁ:l.'llﬂﬁ Mark Russell G=050r]
poga @ " Geosoft Inc. is an international software company
P“Bl. tummitted to providing Geoscientists with professional
: iuttware applications, technical training, and
i sales/customer support. Geosoft is recognised as the
poge s “market leader in Data Processing and Analysis (DI'A)
Poges “applications for the personal computer, and has offices
_poga S around the world including Australia, Canada, South
poge 5 Africa, London, Brazil, & Chile. Visit www. geosoft.com
page i for details.
pogn 5

§ 2

&

§ (8

SILICON GRAPHICS PTYLTD BOOTH 49, 50 & 51
446 Victoria Road
GLADESVILLE NSW 2111
ALSTRALLA

Tel: (02 9879 9500

Fax: 02 9879 9585

Email: ianl@sydney.sgi.com
Website: www.sgi.com.au
Contact: lan Lilly

Silicon Graphics, Inc. is a leading supplier of visual
computing and high-performance systems. The company
offers the broadest range of products in the industry -
from low-end desktop workstations to servers and high-
end supercomputers.  Key  industries  include
communications, energy, entertainment, government,
manufacturing and sciences. Silicon Graphics and its
subsidiaries have offices throughout the world and
corparate headquarters in Mountain View, California.
Silicon Graphics works with the leading oil industry
software developers to provide a range of leading edge
solutions for the oil industry. By partnering with these
leading edge software applications, Silicon Graphics is
able to offer a complete suite of solutions for the entire
E+F Industry. Silicon Graphics computers are used for 2D
and 3D seismic interpretation, mapping, reservoir
characterisation and reservoir simulation. Silicon
Graphics can offer a solution based on the lowest cost 3D
desktop system through to a massively parallel super
computer for seismic processing or reservoir simulation,

UTS GEOPHYSICS
PO Box 126
BELMONT WA &a104
ALSTRALIA

Tel: 08 9479 4232

Fax: 08 9479 7361
Email: neil@uts.com.au
Contact: Neil Goodey

UTS Geophysics (UTS) provide specialised airborne and
ground based surveys tailored to the exploration, mining
and environmental industries. The services offered
include helicopter electromagnetics, magnetics and
radiometrics using stinger and towed bird installations,
and ultra-detailed, low level fixed wing magnetics and
radiometrics. UTS conduct surveys internationally from
their operational bases in Australia and North America.

BOOTH 36

VERITAS DGC INC
PO Box 954
KENMORE QLD 4069
AUSTRATLIA

Tel: 07 3878 9900

Fax: (07 3878 9977
Email: cameronatidigicon-brs.com.au
Website: www.veritasdge.com.hou
Contact: Cameron Astill

Veritas DGC Inc. is a leading provider of land, transition
zone and marine scismic data acquisition, seismic data
processing, and multi-client data sales to the petroleum
industry in selected markets worldwide. Veritas DGC
operates with a focused set of strategies aimed at
providing customers with greater value through quality
products and services based on our promise to deliver
and do what we say.

BOOTH 37, 38, 45 & 46

VERITAS

Bhipbpalisl Inlagaty
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Exhibitors
AGSO BOOTH 100, 101, 102 & 103
I’ O Box 378
CANBERRA ACT 2601 AG
AUSTRALIA

Tel: 02 6249 9731

Fax: (12 6249 9982

Email: sales@agso.gov.au
Website: www.agso.gov.au
Contact: [eanette Holland

The Australian Geological Survey Organisation (AGS50])
is Australia’s national geoscientific agency, AGS50's
primary mission is to build a national geoscientific
mapping effort to encourage the sustainable management
of Australia’s minerals and, energy, land, groundwater
and ocean resources. AGS0's activities include regional
mapping and analysis of major mineral provinces and
petroleum basins, regional environmental mapping
(including land resources such as soils and groundwater),
airborne magnetic and radiometric surveying, onshore
and offshore seismic surveying, the operation of
geophysical observatories, and the development of an
accessible national geoscience information system. AG50
is part of the Commonwealth Department of Primary
Industries and Energy.

ASB BOOTH 25 & 26
U51/328 Albany Hwy

VICTORIA PARK WA 6100

AUSTRALIA

Tel: 08 9362 9334 4 =t

Fax: 08 9362 9315 BROKERS PTY LTD

Email: steve@asb.com.au

Contact: Steven Jeffrey

Augstralian Seismic Brokers, established in 1988, is a
leading supplicr of geophysical and geological data for
Australia’s oil exploration industry. ASE is able to supply
seismic data both as hardeopy and segy for most
Australian basins. In addition to open file data, ASB has
new spec seismic and reprocessed seismic data available.
Complementing  this are well completion reports,
interpretation reports and well log information,

AUSLOG

83 Jijaws Street

SUMNER PARK QLD 4074
Tel: 07 3376 5188

Fax: 07 3376 6626

Email: auslog@auslog.com.au
Website: www.auslog.com.au
Contact: Andrea King

Let our team work with you towards the perfect solution,
tailored to all your geupi:ysical logging needs.
Recognised world leaders in manufacture and supply of
downhole geophysical products, Auslog offers:

* sondes, winches, software

= customised logging vehicles

* contract logging services

» geophysical guidance and data interpretation

= gquipment rental

* repairs, maintenance and upgrades

* training

BOOTH 44
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AUSTRALIAN GEOPHYSICAL BOOTH 34
SURVEYS

3 Baron Way

JANDAKOT WA 6164 ,

AUSTRALIA TN

Tel: 08 9414 1266
Fax: 08 9414 1277
Email: crabb@wantree.com.au
Website: www.agssurv.com.au

Contact: Terry Crabb

Australian Geophysical Surveys, formed in 1996, is a
BVQi quality accredited airborne geophysical survey
company based at Jandakot airport in Western Australia,
AGS owns and operates one Cessna 2088 Grand Caravan
and two Beechcraft Baron twin-engined aircraft, all
configured for high resolution magnetic and radiometric
geophysical survey operations. Contacts are: Terry
Crabb, Martin Reeve-Fowkes or Gary Paterson.

AUSTRALIAN MINERAL FOUNDATION BOOTH 17
63 Conyngham Street
GLENSIDE SA 5065
AUSTRALIA

Tel: U8 8379 0444

Fax: 08 8379 4634

Email: bookshop@amf.com.au
Website: www.amf.com.au/amf
Contact: Maureen Blake

The AMF services the minerals and petroleum industries
with cost-effective access to technical information and
expertise through courses and training programs
addressing  latest  technological  developments,
information identification utilising AESIS; Australia’s
national reference database, and a wide range of
international databases, comprehensive information and
library services and the largest industry bookshop in Asia.

BAIGENT GEQSCIENCES PTY LTD
Suite 301 131 Donnison Street
GOSFORD NSW 2250
AUSTRALIA

Tel: N2 4324 9332

Fax: 02 4324 9338

Email: baiggeo@ozemail.com.au
Contact: Mark Baigent

Baigent Geosciences specialises in the processing of
airborne geophysical data. The company is devoted to
high quality results and services in the processing of
magnetic, radiometric, dtm and helicopter EM data sets.
The company has an extensive knowledge base in
processing of both fixed wing and helicopter acquired
data. The company also has the ability to incorporate
horizontal magnetic gradients in the magnetic total field
to enhance structural resolution. In house software
development keeps abreast of industry innovation to
make sure that only the best processing solutions are
used to maximise the usefulness and interpretability of
the data. With offices both in Perth and Gosford, Baigent
Geosciences ensures the highest possible quality and
rapid turn around of data.

BOOTH 63
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CGG BOREHOLE SERVICES DIVISION  BOOTH 6

19 Eux 1014

WA 6943
BORHOLE SERVICES DIVISION

fle: 412 263 180

DR 9377 2737

il: dthorme@cgg.com
tact: David Thorne

Borehole Services Division are acknowledged as

leader in borehole seismic technology. The S5T-500 12
fevel seophone array has given rise to new products such
s Azimuthal AVO, anisotropy, 3D VSP and the passive
monitoring of reservoir compaction that were impractical

with previous technology.

BOOTHT7 &8

CGG

PROCESSING

CGG PROCESSING
,a Fox 371

PERTH WA 6872
LIA
~ (89226 2233

Fax: 08 9226 2234

En 1 bbleines@cgg.com
ack: Bruno Bleines
The Compagnie Generale de Geophysique (CGG) is a
al participant in the geophysical services industry,
providing a8 wide range of seismic data acquisition and
melated processing and interpretation software lo clients in
ol and gas exploration and production business. Tt is
‘also a global manufacturer of geophysical equipment.
GG i5 the only company to operate with all geophysical
“methods for hydrocarbon and mineral exploration, civil
engincering and land management. It has the highest level
(of vertical integration in the seismic industry. Our
5.#.- plete, seamless chain of products and services includes
* Egquipment, Acquisition, Processing and Interpretation.
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BOOTH 62

CSIRO EXPLORATION

AND MINING/CRC AMET
PO Box 136

' NORTH RYDE NSW 2113
J-'LHETR&LJJ\

gl: (2 9490 B757

ax: (2 9490 5921

uﬁu:uu] ]mumhun@d{:m Csiro.au
- Website: www.dem.csiro.au

f Contact: Judy Thomson
fijIRU Exploration and Mining addresses the research
“and development needs of the Australian exploration
‘and mining industry. In the field of exploration
geophysics, CSIRO is a major participant in the
Copperative Research Centre for Australian Mineral
:E':Flnrahﬂn Technologies (CRC AMET) whose aim is to
‘develop cost-effective airburne electromagnetic systems
or geological and regolith mapping and detection of
deeply buried ore deposits.

CSIRO

CURTIN UNIVERSITY

OF TECHNOLOGY

Department Of Exploration Geophysics
GPO BOX U1987

PERTH WA 6001

AUSTREALLA

Tel: DB 9266 3565

Fax: 08 9266 3407

Email: deidre@geophy.curtin.edu.au
Website: www.curtin.edu.au/ curtin/ dept/ geophy /
Contact: Deirdre Hollingsworth

Curtin Geophysics - The Department of Exploration
Geophysics specialises in education and research in
Minerals, Groundwater and Petroleum Ceophysics. In
1998 the Department has 14 Staff and 130 Students. Since
the inception of a geophysics program at Curtin, over 300
persons have been awarded degrees at all levels. The
Department is a member of three CRCs; APCRC,
CRCAMET, CMTE, with an annual operating budget of
$2.1 million.

BOOTH 42

DFA

Desmond FilzGerald &
Associates P/L

DESMOND FITZGERALD
& ASSOCIATES PTY LTD
Unit 2 1 Male Street
BRIGHTOMN VIC 3186
AUSTRALIA

Tel: 9593 1077

Fax: 9592 4142

Email: infoi@dfa.com.au
Waebsite: www.dfa.com.au
Contact: James Heywood -
Email: info@dfa.com.au www.dla.com.au

Desmond FitzGerald and Associates (DFA) has 20 vears
experience in providing specalist services to the mining
and exploration industry, including consulting and
computer software, hardware integration and support
services, DFA’s main product, Intrepid, is a geophysical
processing, interpretation and archiving system.
Magnetics, Gravity, Radiometrics and Bathymetry data
are processed in an integrated environment supporling a
wide range of quality control, processing, interpretation,
visualisation and hardcopy tools.
ER MAFPER BOOTH 86 & 87
Level 2, 87 Colin Street
WEST PERTH WA 6005
AUSTRALIA

Tel: 08 9388 2900

Fax: 08 93858 2901

Email: a.groce@ermapper.com.au
Website: www.ermapper.com
Contact; Andrew Grace

Earth Resource Mapping - ER Mapper Australian owned
multinational Earth Resource Mapping Pty. Ltd. develops
and markets ER Mapper - the industry standard for both
mineral and petroleum exploration professionals involved
in image processing and mapping. The latest release, ER
Mapper 6.0 is a fully bundled licence that allows people to
perform surface gridding, merge magnetic, gravity and
radiometric data into a single image and create stunning
maps for interpretation and presentation.

ER Mapper 6.0

Halping people manage the earth
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BOOTH 74

ELECTROMAGNETIC
IMAGING TECHNOLOGY

41 Reserve Stroel

WEMBLEY WA 6014
AUSTRALIA

Tel: 08 9387 6465

Fax: 08 9383 7890

Email: info@emit.iinet.net.au
Website: hitp:/ /emit.iinet.net.au
Contact: Andrew Duncan

ElectroMagnetic Imaging Technology Pty Ltd (EMIT)
develops systems and software for mineral exploration
geophysics and groundwater investigation. Producls
include the state-of-the-art ‘SMARTem' PC-based EM and
electrical geophysical receiver system, the newly-developed
‘Maxwell” EM Interpretation Software for Windows and
‘Filament' Fixed-Loop EM Modeling Software,

ENCOM TECHNOLOGY PTY LTD  BOOTH 11 & 12

Level 2, 118 Alfred Street

MILSONS POINT NSW 2061

AUSTRALLA

Tel: 02 9957 4117 encor N
Fax: 02 9922 6141

Email: infoencom.com.au

Website: www.encom.com.au

Contact: Edward Tyne

Encom Technology (offices in Sydney, Melbourne &
Perth) has an established reputation for innovation and
leadership in exploration software, services and training,
Our consulting and data services and Encom GIS and
geophysical software are used by mineral and petroleum
explorers around the globe. On demonstration at the 13th
ASEG Exhibition: ModelVision LE/SE, ModelVision
'RO, AutoMag, Noddy, EM Vision, EM Flow, I Vision,
ER Mapper, GPINFO, Discover, EarthMap, Maplinfo.

ENGINEERING COMPUTER
SERVICES PTY LTD

PO Box 160

BOWRAL NSW 2578 A
AUSTRALIA i
Tel: 02 4861 2122 |
Fax: 02 4861 3902

Email: prhi@ecsaus.oz.au

Website: www.minex.com
Contact: Pat Hillsdon

ECS International Pty Ltd (ECSI) ECSI was formed in
1996 as an employee owned company. ECSl employs 36
staff in Australia, 16 of whom are shareholders. ECSI was
set up to provide an employee ownership and took over
the business of Engincering Computer Services (ECS).
ECS was established in 1966 and is owned by the
company MD and a number of associates,

ECSI took over the business and clients of ECS, and has
signed agreements with ECS to:

* Lease the ECS office building,
* Market the ECS product range of software and pay
royalties to ECS.

ECSI markets the MINEX software product, to the world
mining and exploration industries. MINEX is a
comprehensive geology to mining package which is used
by such clients as Shell, Exxon and Mitsubishi. MINEX is
primarily used by coal companies to plan and organise
their geology and mining engineering. The coal market is
varied globally. ECSI also markets geophysical software:

BOOTH &0

= AGI an airborne geophysical processing, mapping and
interpretabion system;

¢ Downhole geophysical
interpretation system

as part of the Minex system;

logging data base and

= SIPS high resolution seismic interpretation system with
links to the Minex geological data base for direct input
in the generation of the structural model.

ECSI client base is worldwide, with clients in Australia,

MNorth America, South America, Middle East, South

Africa and Thailand. The ECSI systems are used on Sun

and Silicon Graphics workstations and also on PC's using

the NT operating system.

Since its commencement in November 1996, ECSI has

sold copies of software to companies in Japan, Colombia

, Canada, Indonesia and is currently negotiating sales to

Jordan and the UK,

EXPLORANIUM LIMITED

264 Watlina Ave

MISSISSAUCA ONTARIO L4Z 1P4
CANADA

Tel: 613 905 712 3100

Fax: 613 905 712 3105

Email: megov@exploranium.com
Website: www exploranium.com
Contact: Edward McGovern
Exploranium is one of the world's leading suppliers of
Gamma-Ray Spectrometers used in Airborne, Land
Vehicle and Ground for geophysical and environmental
applications. The spectrometers offered are from consoles
used with large volumes of detectars (up to 64L) to full
256 channel handheld spectrometers with assay and
nuclide identification modes of operation. Exploranium
also produces the very popular KT-9 Magnetic
Susceptibility Meter used for the measuring of this
physical property in rocks and soil materials.

BOOTH 70

EXPLORANIUM

AADIATION GETECTION RYRTEMY

EXPLORATION CONSULTANTS
AUSTRALIA PTY LTD
1175 Hay Street

WEST PERTH WA a005
AUSTRALIA

Tel: D8 9322 4333

Fax: 08 9322 7254

Email: n.wright@ecqe.com
Website: www.ecgc.com
Contact: Micola Wright
Exploration Consultants pl‘ﬂ\"idl‘.‘i a mmplete Benscience
consultancy service for those seeking to explore for
hydrocarbon and mineral resources. The company’s
expertise ranges from the very earliest planning of
seismic exploration programs thrnugh to  reserves
evaluation and economic analysis.  Exploration
Consultants has a worldwide stalf of over 180 specialists
in such areas as the quality control of seismic and
navigation data acquisition, seismic data processing and
interpretation, and integrated geological and geophysical
studies at basin, block and prospect scales,

BOOTH 92
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ning and GEQ INSTRUMENTS PTYLTD BOOTH 31, 32 & 33
348 Rocky Point Road

se and RAMSCATE NSW 2217

QEUSIRALLA INSTRUMENTS
Tel: 02 9529 2355 e Lo
em with Fax: 02 9529 9726
(&} input _ﬁnlﬂf sales@gemnstrumen:s_mm,ﬂu

Website: www.geoinstruments.com.au

 Lontact: Roger Henderson

'~ Gen Instruments is a leader in the Asia-Pacific regions for
e sales, rental and servicing of geophysical equipment
~and software, and in the provision of airborne surveys
Cincluding HEM. Geo Instruments also manufactures
hand-held magnetic susceptibility and conductivity
meters, and a new version of TEM which can be seen at
our booth for the first time.

ustralia,
. South
on Sun
5 Using

25l has
lombia
sales to

- GEOLOGICAL SURVEY BOOTH 1
OF WESTERN AUSTRALIA

A Digtision of the Deparbment of Minerals and Energy)

10 Plain Street

\East Perth WA 6004

 Phone: 08 9222 3168

TP (089222 3633

Email; geological_survey@dme.wa.gov.au
Website: www.d mewa.gov.au/ geology /index. html
Contact: Dr D F Blight

Email: d blight@dme.wa.gov.au

Contact (for booth logistics): Andrew Goss

Phone: 08 9222 3719

Fax: 08 9222 3633

YTH 70

BRI T

jers of
Land
nental

nsoles

o Full Email: a.goss@dme.wa.gov.au

¢ and The Geological Survey's role in enhancing the geological

nium framework of Western Australia is of crucial importance

pnetic fo the State’s economy. The maps, publications and

[ this datasets produced by the Survey provide explorers with
the basic tools for the design of successful exploration
programs. These lead to mineral and petroleum

H 92 discoveries, which in turn generate rovalties, create jobs,

and make other important contributions to the economy
of the State,

GEOPHYSICAL
TECHNOLOGY LIMITED
PO Box U9

University Of New England
ARMIDALE NSW 2351
AUSTRALIA

Tel: 02 6773 2949

BOOTH 64 & 65

GEOTERREX-DIGHEM
PTY LTD

PO Box 386
ARTARMOMN NSW 2064
AUSTRALIA

Tel: 02 9418 8077

Fax: (2 9418 8581

Email: jodie.gillespiei@geoterrex.com.au

Website: www.cgg.com [ corporate.index, html

Contact: Jodie Gillespic

Geoterrex-Dighem Pty Limited operates in the airborne
and ground geophysics market place, providing data
acquisition, processing and interpretation services of
superior quality to the natural resources industry. As part
of the CCC group, Geoterrex-Dighem has extensive
experience internationally. Ceophysical surveys have
been successfully conducted throughout the world in the
search for precious metals, base metals, diamonds,
uramium, groundwater, coal, oil and gas, as well as for
geological mapping, engineering site investigations and
land  management/salinily assessment.  Geoterrex-
Dighem offers GEOTEMppgp and DIGHEM EM, the
leading edge in airborne electro-magnetic surveys, and
also act as agents for GEM Magnetometers, GEONICS,
ABEM, Mala & Iris Instruments,

BOOTH 13,14, 15 & 16

GEO-X SYSTEMS LTD -

ARAM DIVISION

Suite 900, 425 First Street Southwest
CALGARY ALBERTA 12P 3L8
CANADA

Tel: 1403 298 5600

Fax: 1403 298 5655

Email: pelletierk@geo-x.com
Wehsite: www.geo-x.com

Contact: Kevin Pelletier

Geo-X Systems Lid. is the Canadian based manufacturer
of the ARAM24 seismic recording system. The ARAM24
has established a worldwide reputation as the “System of
Choice” for complex 3-D. With the unrivalled flexibility
of “network telemetry”, simplified cable design, and
Windows N/T operating system the ARAM24 sets the
standard for deployment efficiency among the mult
thousand-channel 3-D cable systems,

BOOTH 81

GEO-X

SYSTEMS LTD.

GCMA EUROPE LTD
700, 736-6 Ave SW
CALGARY ALEERTA T2I' 317

BOOTH 85

AMA

Email: brobinson@gmacalgary.com
e |

Website: www. gmacalgary.com/
Contact: William Verkaik

GMA isn an International software developer that
geophysical  modelling,  scismic
interpretation plus petrophysical applications for PC and
UNIX. Starting out in Calgary, Alberta in 1982, GMA now
has four offices world-wide. GMA Europe, as one of those
offices, has been providing sales and support services for
five years now and is responsible for the UK, Europe, the
Middle-East and Australia, Visit us at Booth 85 for a
demonstration of our software,

e Fax: (02 6773 3307 CANADA
ny's Email: gthinfoigeotec.com.au Tel: 1403 261 4025
: u}- Websile: www.gri.une.edu.au Fax: 1403 263 6493
358 Contact: Andrew Davis
tion Gmlla.'hysical Technology Limited CTL provides
lists geophysical services for mineral exploration; industrial
] and military decontamination; and geotechnical gt
and engineering, Its full service capability ranges from project oy
ical design and management; to data acquisition and
processing; to interpretation and modelling. The ‘one-
stop shop’ offering includes the TM-4 magnetometer;
sub-Audio Magnetics; TM-4e EM system; and dual-
sEnsor agromagnetic system.
won ASEG 13th International Geophysical Conference & Exhubition
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GREEN MOUNTAIN GEOPHYSICS
Suite 100, 1800-38th Street

BOULDER COLORADO 50301

LSA

Tel: 1303 444 6925

Fax: 1303 444 8632

Email: Schelly@gmg.com

Website: www.gmg.com

Contacl: Schelly Olson

Green Mountain Geophysics develops high quality
geophysical software for seismic exploration. Our
acquisition planning, target-based survey optimisation,
project management, geometry, and refraction statics
applications are regarded as the most reliable and easy to
use in the petroleum industry. We support a cross-
platform philosophy, developing applications that span
from the PC to distributed workstation networks.

BOOTH 80

GUARDIAN DATA SEISMIC

Ue/15 Wallters Drive

Herdsman Business park ”
Guardian Data

SEISMIC

BOOTH 24

PERTH WA 8017

Australia

Tel: DE 9445 2007

Fax; 08 9445 9006

Email: gdsperth@gds.com.au
Website: www.gds.com.au
Contact: Bryan Robertson

Guardian Data Seismic was established in Australia in
1984 and specialises in supplying data recovery, data
archiving and data and document management solutions
to the Resource Industry. The company employs over 100
staff and has 9 centres operating in 6 countries, handling
all media types and formats from analogue sheets to
IBM3590 and DD2.

GX TECHNOLOGY

5847 San Felipe, Suite 3500
HOUSTON TEXAS 77057
LISA

Tel: 713 789 7250

Fax: 713 789 7201

Email: sharriaulti@gxt.com
Website: wiww.gxb.oom
Contact: Stephanie Barriault

GX Technology Corporation is a leading provider of
customised solutions for the oil and gas E&P industry,
focusing especially on the risk-reduction benefits derived
from wvelocity, depth and time modeling. GXT's new-
generation product line, EarthWave, and the expertise of
one of the largest prestack depth imaging teams in the
industry, provide oil company E&P teams with a
complete range of solutions for their depth-related
challenges. GXT is headquartered in Houston, Texas and
has regional offices in London, Paris, Calgary and Beijing.

BOOTH 78

HAMPSON-RUSSELL
SOFTWARE SERVICE

Suite 510, 715-5 Avenue SW
CALGARY ALBERTA T2P 2X6
CANADA

Tel: 1403 266 3225

Fax: 1403 265 6651

Email: arthurﬁl‘hiimp&un-ru:s&t:l].cum
Website: www.hampson-russell.com
Contact: Arthur Lee

BOOTH 73

HAMPSON
RUSSELL g

— e -
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Hampson-Russell Software Services Lid. was
established in 1987 by Dan Hampson and Brian Russell.
The headquarters are located in Calgary, Alberta, Canada
and we currently have two other regional offices in
London, England and Houston, Texas, Present company
size is 30 employees worldwide. Hampson-Russell
Software is a geoscience software developer. Products
include AVO (amplitude vs. offset analysis), STRATA
(3-D seismic inversion), GEOSTAT (for geostatistical
analysis), GLI3D (3-D refraction statics), PRO3D (3-D
AVO analysis program), and EMERGE (our new 3-D
multi-attribute  analysis and reservoir  parameter
prediction program).

INSTITUTE OF GEOLOGICAL
& NUCLEAR SCIENCES LIMITED
Gracefield Research Centre

PO Box 30-368

LOWER HUT

NEW ZEALAND

Tel: 64 4 570 4796

Fax: 64 4 570 4603

Email: anya@gannct.gns.cri.nz
Wehbsite: www.gns.cri.nz
Contact: Anya Duxfield

We are New Zealand's largest geoscience research and
consultancy  erganisation. Qur 200 scientists work for
private and government organisations around the globe
specialising in: resource exploration, structural evolution,
and development, natural hazards and, isotope
technology applications. Our passive and active source
seismologists form one of the biggest geophysical teams
in the Southern Hemisphere. Institute seismic processing
staff develop, utilise and promote specialist software,
GLOBE Claritas, an interactive seismic data processing
package. Visit us at Booth 72 and our web site at
WWW.ENS.Cri.nz

BOOTH 72

fareinane af
GEOLOGICAL
& NucLEAR

SCIENGES
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JASON GEOSYSTEMS AUSTRALIA BOOTH 35
Level 23 5t Martins Tower
44 5t George's Terrace
PERTH WA 6000
AUSTRALIA

Tel: 05 9265 2484

Fax: 08 9268 2550

Email: gklomfassé@ibm.net
Website: www . jason.nl
Contact: Gary Klomfass

Jason Geosystems is a fast growing, high-tech company
that provides innovative solutions for reservoir modeling
and characterisation. Using our core product, the ‘Jason
Geoscience Workbench', we provide tailored solutions
based on an integraled approach. Quantitative analysis
techniques employed include seismic inversion, geological
modeling, velocity modeling, stochastic modeling and
combined stochastic modeling with inversion.

jason geosystems

KEVRON GEQOPHYSICS BOOTH 30
Suite 9, 1297 Hay Street

West Perth WA 6005

AUSTRALIA W Kevron
Tel: 08 9325 2877 ] Geaphysics PYy. L.
Fax: 08 9481 0323 ———
Email: kevronp@ca.com.au

Contact: Rod Gardner

Kevron Geophysics Pty Lid specialises in data acquisition
and processing of high resolution aeromagnetic

ASEG 13th International Eﬁphyﬁiml Conference & Exhibition




was
tussel].
—anada
ICES in
I‘t‘l]:lﬂﬂj.l'
fussell
oducts
RATA
tistical
J(3-D
w 3-D

imeter

ITH 72

rraf
GICAL
LEAR
iCES
ed

h and
rk for
' globe
lution,
sotope
Source
teams
essing
tware,
essing
ite at

TH 35

tems

npany
deling
‘lason
utions
talysis
ogical

; and

TH 30

sition
metic

ibition

gradiometer and multichannel radiometric surveys. The
company owns and operates six aircraft, four Shrikes, a
Cessna 404 and a Cresco 750, The Cresco, powered by a
turboprop engine, has an outstanding performance in
rugged terrain and in flying detailed low level surveys.
LANDMARK GRAPHICS BOOTH 39, 40 & 41
57 Havelock Street

WEST PERTH WA &005
AUSTRALIA

Tel: 08 9481 (277
Fax: 08 9481 1580

Email: kmenamara@lge.com
Website: www .lgc.com
Contact: Kate McNamara
Landmark Graphics Corporation is the leading supplier
of integrated information systems and professional
services to the energy industry. Landmark delivers the
widest breadth of integrated exploration and production
solutions across the oil field life cycle - enabling
petroleum companies to find, produce, and manage oil
and gas reserves more effectively, Headquartered in
Houston, Landmark is a wholly-owned subsidiary of
Halliburton Company, and has 50 offices around the
warld, with systems installed in more than 80 countries.
Landmark’'s worldwide Web site can be accessed at
hitp:/ [ www.lgc.com

Landmark

A Halllbwerton Company

MAGELLAN GPS SYSTEMS BOOTH 77
PO BOX 262

MT HAWTHORN WA 6915

AUSTRALIA R _

Tel: 08 9444 0233 F"‘w
Fax: (18 9443 2598 b WE BRING GFS T3 EARTH™
Email: info@phm.com.au

Website: www . magellan.com.au

Contact: Luke O'MNeill

Magellan GPS Systems is the Australian distributor for
all Magellan GI'S and Communication products from low
cost hand-held GPS to real time centimetre accuracy GPS
and GLONASS. Magellan GPS Systems has a complete
range of products covering communication, navigation
and precision navigation. Magellan has offices in Perth,
Sydney and, Victoria and dealers in all other states. Our
professional staff includes Surveyors, Engineers and
Markeling Specialists as well as one of the few Magellan
Approved and trained service centres in the world.
MINERALS AND BOOTH 82 & 83
PETROLEUM VICTORIA

PO Box 500

EAST MELBOURNE VIC 3002
AUSTRALLA

Tel: 03 9412 5077

Fax: (03 9412 5155

Email: paul.a.medonald@nre.vicgov.au
Website: www .nre.vic.gov.au

Contact: Paul McDonald

Minerals & Petroleum Victoria is a division of the
Department of Natural Resources & Environment. The
Department is mid way through a six year $25.5 million
program of large scale airborne geophysical surveys,
gravity surveys, geological mapping, seismic surveys and
drilling to promote exploration. Examples of recently
acquired acromagnetic, gravity and other exploration
data are on display at our booths.

Blatuial Brssinas
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MINERAL RESOURCES TASMANIA BOOTH 99
PO Box 56

ROSNY PARK TAS 7018
AUSTRALLA

Tel: 03 6233 8324

Fax: 03 6233 8338

Email: info@mrt.tas.gov.au
Website: www.mrt.tas.gov.au

Contact: Tony Brown

Mineral Resources Tasmania (MRT) is the first point of
contact for organisations or individuals seeking
geoscientific information about Tasmania or the
adjacent waters. MRT staff have an excellent knowledge
base and our library, accessible by the public, holds
apen-file data and reports on all exploration activities.
Exploration and mining tenements and royalties are
administered by MRT.

B yINERAL RESOURCES TASMANIA

BOOTH71

NE

Neural mining solutions

NEURAL MINING SOLUTIONS
Level 3 1 Alfred Street
SYDNEY NSW 2000
AUSTRALIA

Tal: 02 9241 3009

Fax: 02 9241 2465

Email: clare@mpx.com.au
Email direct: clare@mpx.com.au
Website: www straits.com.au
Contact: Alan Clare

MNeural Mining Solutions Limited NMS is a geoscience
software provider based in Sydney, Australia. Our focus
is to provide the resource industries with neural network
software to aid in the analysis and optimisation of their
resources. Given the high stakes and intense competition
within all areas of the resource industries (and current
volatility in commodity markets), informed business
decisions on the acquisition, exploration and exploitation
of prospects is essential. Currently we have products
tailored for the mining and environment industries that
deliver the following toals: - cluster and anomaly analysis
- Correlation analysis - Relationship explorer - Fuzzy
search capabilities - Potential field mapping and
modelling functions. Prospect Explorer (for the mineral
exploration industry) is a revolutionary new software
tool, using NMS patented technology, designed to help
the explorationist automate the detection of potential
prospects from multi-component survey data, using
state-of-the-art neural analysis techniques. At present the
software packages run on Windows NT and handle
gridded data sets of geophysics, geology, geochemistry
and other remotely sensed data,

PARADIGM GEOPHYSICAL BOOTH 66, 67 & 75

10{) Beach Road

#15-05/06

Shaw Towers Pﬂl‘ﬂ
SINGAPORE 189702 Geop vsical

Tel: 65 297 9250) THE SEISHIC DATA ANALTSIS COMPANY
Fax: 65 297 9251

Email: dave_cox@geodepth.com

Website: ww.gmd{-pth.ﬂim

Contact: David Cox

As a leader in seismic data analysis and the largest
international independent developer of exploration and
production software, Paradigm Geophysical provides
you, our customer, with complete product suites for
processing, inversion and interpretation of data, as well
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as high quality geophysical services and support. Our
partnership with our customers, combined with our
diversified experience in earth modelling technologies,
has led us to pioneering work in the industry. This work
includes the development of innovative, depth-based
technologies, volume-based interpretation and model
building, as well as easy access to third-party data
madels, We are committed to continue doing what we do
best - providing leading edge production-oriented
solutions that transform data into knowledge.

PC DESIGN BOOTH 61
(ROBERTSON GEOLOGGING LIMITED)

" Box 1070

OXLEY QLD 4075

RUSTRALIA PC DESIGN
Tel: 07 3375 4031

Fax: 7 3375 4740

Email: paulclem@ozemail.com.au

Website: www . geologging.com

Contact: Paul Clemence

Robertson Geologging is the world’s leading supplicr of
slimhole geophysical logging equipment. As part of its
continuing commitment to research and development the
company is pleased to announce the launch of its next
generation of logging systems: the RG-Micrologger_ and
the RG-Videologger . Full details can be found on our
Website http: [ /www.geologging com
PETROCONSULTANTS BOOTH 25 & 24
DIGIMAP /ASH

Level 4, 39 Chandos Street

5T LEOMARDS NSW 2085

AUSTRALIA

Tel: 02 9901 3599

Fax: 02 9901 3636

Email: David Kirkhami@petroconsultants,

Website: www, petroconsultants.com
Contact: Dave Kirkham

The Petroconsullants Group, together with P/ Dwights
as part of the IHS Energy Division are the world’s largest
supplier of international exploration and production
data. Petroconsultants Digimap maintains an Australia-
wide shotpoint and bathymetric database, and has
developed REDEEM, a proprietary system for scanning
and reconstituting seismic data. Dlhmnp works closely
with ASB to produce gazettal data packages

PETROSYS PTY LTD

Ist Floor Suite 6

69 Fullarton Road

KENT TOWMN SA 5067
AUSTRALIA

Tel: 08 8431 8022

Fax: 08 H431 8010

Email: support@petrosys.com.au
Website: www_pelrosys.com.au
Contact: Mike Brumby / Volker Hirsinger

BOOTH 18 & 19

Petrosys are an established supplier of E&P computing
systems with offices in Australia, the USA, and Europe.
Specific funclions of Petrosys applications include
mapping, data management, analysis of interpreted
seismic, and digitizing. There are over 330 wsers of
Petrosys software distributed across more than 105 siles
in some 23 countries.

PETROLEUM TECHNOLOGY
MINCOM PTY LTD

GPO BOX 1397

BRISBANE QLD 4001
AUSTRALIA

Tel: 07 3303 3932

Fax: 07 3303 3802

Email: nicole@mincom.com
Website; www. mincom.com
Contact: Nicale Williams

Petroleum Technology Mincom (PTM) has been
providing software and consulting services for 17 years
including: GEOLOG: Multi-well storage, manipulation,
and display software, Synthetics, Petrophysics, Cross-
sections, correlations etc. Stratlmagic: Revolutionary
software for a truly geological understanding of 3D
seismic data employs Neural Network technology.

BOOTH &9

PTM

Frnnrshm Tan kg -

PITT RESEARCH PTY LTD
PO Box 110

KENT TOWN SA 5067
AUSTRALIA

Tel: (08 8362 9966

Fax: (I8 362 9977

Email: mjd@pitt.com.au
Website: www.pitt.com.au
Contact: Mark Deuter

Pitt Research arc airborne geophysics data specialists.
We specialise in  high-quality aecromagnetic and
radiometric data processing, image processing, mapping
and interpretation services for ultra-detailed, helicopter
and fixed-wing surveys. We have geophysical data
distribulion agreements with various industry and
government agencies, and manage the WANT Database,
a data broking scheme for multi-client airborne
geophysical surveys operating in WA and the NT.

BOOTH 21

PGS AUSTRALIA PTY LTD
Level 4, [BM Building

1060 Hay Street

WEST PERTH WA 6005
AUSTRALIA

Tel: 08 9320 9030

Fax: 08 9320 9040

Email: dave brown@pgs.com
Website: www.pgs.com
Contact: Dave Brown
Petroleum Geo-Services is a technologically focused
wilfield service company principally invalved in the
business of acquiring, processing, managing and
marketing 3D and 400 marine seismic data. PGS also
provides [loating production, storage and offloading
systems, data management solutions, 4D reservoir
monitoring, characterisation studies and other specialised
geophysical and production related services.

BOOTH 93, 94, 95,
96, Y7 & 98

Ml

HIIJ:II":: o

PRIMARY INDUSTRIES AND
RESOURCES SOUTH AUSTRALIA
Grenfell Centre

25 Grenfell Street

BOOTH 59

ADELAIDE SA 5000 24 PRIMARY INDUSTRIES
Tel: 08 8226 (0222 - AND RESDURCES SA

Fax: 08 8224 (476

Email: dealandro@msgate.mesa.sa.gov.au
Website: www . pir.sa.gov.au

Contact: Domenic Calandro
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TRIES
ES SA

bitian

ary Industries and Resources South Australia
SA) now encompasses: Mines and Energy Resources,
Agricultural Industries, Fisheries, Aquaculture, Office of

gy Policy, Rural Communities Office and the South
ian Rescarch and Development Institute (SARDI).
A i a key partner in maximising the sustainable
mic contribution of primary ndustries and resources
are self reliant, market driven, internationally
itive, environmentally and socially responsible. As
key economic development agency of the SA
‘Government, PIRSA works with people and organisations
elping to make the right development decisions.

BOOTH 76

OFFARTEENTY
GF WiWEs
AND ERERGY

Q SLAND DEPARTMENT
OF MINES & ENERGY
61 Mary Street, BRISBANE QLD 4000
USTRALIA

U7 3237 1420
07 3235 4074
Emuil: jbeeston@dme.gld.gov.au
 Website: www.dme.qld gov.au
Contact; lim Beeston
¢ Ceological Survey of Queensland enhances the
State’s minerals and energy prospectivity by providing
Squality wpdated geological data from Departmental
mapping and airborne geophysical data acquisition.
Information is continually being upgraded, and enhanced
'I_ﬁ_rmgh project mapping procedures. Direct access to
timely preliminary and manipulated data is encouraged
through rigorous ‘client-focussed” promotion.

'ROBERTSON RESEARCH BOOTH 57 & 58
'AUSTRALIA PTY LTD

69 Outram Street,

'WEST PERTH WA 6005 AUSTRALIA RG
el 08 9322 2490 !

Fax: 08 9481 6721 HOBERTSON
Email: steve@robres.com.au ST
Contack Steve Smith

Hobertson Research Australia Pty Ltd specialises in land,
marine 20 and 3D, and transition zone seismic data
processing services on either an exclusive or non-
xclusive basis, Interpretative processing services (AVO
‘analysis, inversion, petrophysical log analysis and pre-
“stack depth migration) are also provided at our Perth
Hased office. We offer workstation interpretation services
Mor both 2D and 3D seismic with full integration to other
disciplines. Specialised studies involving sequence
stratigraphy, structural geology, basin modelling and
non-exclusive reports are also offered. Visit us at stands
57 and 58 for full details of the services offered by the
Robertson Group.

SCHLUMBERGER OILFIELD
AUSTRALIA PTY LTD
Level 4, 150 Albert Road |

BOOTH 52, 53 & 54

SOUTH MELEOURNMNE VIC 3205

AUSTRALIA Schlumberger
Tel: 03 9696 62066 Oilfield Services
Fax: (13 9690 0309

Email; desiderato@melbourne geoquest slb.com

‘Website: www slh.com

Contact: Alain Desiderato

Schlumberger Oilfield Services provides a complete
range of integrated services to help oil and gas companies
efficiently find and produce hydrocarbons in a safe and

environmentally responsive manner. At the ASEG
conference, Wireline & Tesling will be exhibiting the
latest logging technology. GeoQuest will be displaying an
integrated reservoir characterisation platform (from
seismic to simulation) and, with Geco-I'rakla, will present
the Australian Power House where large quantities of
seismic and well data can be stored and remotely
accessed, Geco-I'rakla will be displaying advanced 3D
seismic acquisition and processing technology as well as
the latest open file Australian seismic data,

BOOTH 22 & 23

SCINTREX PTY LTD

SCINTREX I'TY LTD
1031 Wellington Street
WEST PERTH WA 6005
AUSTRALLA

Tel: 08 9321 6934

Fax: 08 9481 1201

Email: glinfnrdE"ﬂﬁrintrex.nu.ﬂt.::um

Website: www.scintrexitd.com

Contact: Graham Linford

Scintrex is a geophysical company that undertakes
contract surveys and consultancy, and rents, repairs and
sells Scintrex instrumentation. The geophysical methaods
include induced polarisation, MIP and MMR, proton and
cesium magnetometry, resistivity, physical properties,
gravity with microgravity, Heligrav and GP5 elevation
options, SIROTEM and VLF and borehole logging,
SEISMIC MICRO-TECHNOLOGY INC BOOTH &8
9525 Katy Freeway, Suile 306
HOLUSTOMN TEXAS 77024

LiSA

Tel: 713 464 6188

Fax: 713 464 6440

Email: phuddleston@seismicmicro,com
Website: www seismicmicro.com
Contact: Pam Huddleston

Seismic Micro-Technology develops software for
geoscientists and engineers invalved in exploration and
production: The KINGDOM Suite is a tightly integrated
suite of software applications. Applications run
concurrently in our virtual display area. Applications
include: 2d/3dPAK (seismic interpretation), Synl’AK
[synthetic seismograms), TracePAK (post-stack data
processing), VuPAK (3D visualization), and ModPAK
(modeling).

SOCIETY OF EXPLORATION BOOTH 79
GEQPHYSICISTS

"D Bax 702740

SEG Business Office

TULSA OKLAHOMA 74170-2740
LISA

Tel: 741 70 2 740

Fax: 918 493 3516

Email: 1:.\!1|:|n'n'rl.rtIli!?.‘r:k:np;.m'f;I
Website: www.seg.org

Contact: "aul Hummel

The Society of Exploration Geophysicists (SEG)
(founded 19307 has 15,000 members in 100 countries. SEG
publishes two journals, Geophysics and The Leading
Edge, seven technical books per year, and has over 10,000
pages of geophysical material on its Web site:
www.seg.org. SEG has hosted international meetings and
expositions for explorationists for more than 40 years,

ASEG 13th International Geophysical Conference & Exhibition
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SUN MICROSYSTEMS

828 Pacific Highway

GORDOMN NSW 2072 AUSTRALIA
Tel: 02 9844 5000

Fax: 02 9418 2023

Email: Brett. Swinney@Aus Sun.COM
Website: www.sun.com.au

Contact: Brett Swinney

Sun Microsystems Australia Pty Ltd is a global leader in
network computing, founded just 16 years ago on the
vision that the network is the computer. The company
has changed the way computers are used and shifted the
entire focus of the industry in its pursuit to bring the most
advanced and cost-effective open networking computing
solutions to customers. The company’s most momentous
achievement of recent times has been the release of the
Java technology. Java Computing is an evolution of
network computing designed for true platform-
independent application distribution. For businesses,
Java Computing is the key to establishing high functional,
dynamic, and cost-effective information systems for large
numbers of users.

BOOTH 90 & 91

@ Sun

microsystems

TESLA-10 PTY LTD

41 Kishorn Road
APPLECROSS WA 8153
AUSTEALLA

Tel: 08 9364 8444

Fax: 08 9364 6575

Email: teslalO@wt.com.au
Website: sage.wt.com.au/ ~teslal0

Contact: Brett Merritt

The Tesla Geophysical Group offers worldwide airborne
and ground geophysical data acquisition and processing
services, with continuing geophysical hardware and
software development. The Tesla Geophysical Group is
made up of: Tesla-10 Pty Ltd - Ground surveys and data
processing. Tesla Airborne Geoscience Pty Ltd - Airborne
surveys. Tesla Exploration Geophysics Ltd - All services,
Europe and Africa.

BOOTH 27, 28 & 29

Ao

ULTRAMAG GEOPHYSICS PTY LTD BOOTH 84
43 Marks "arade

MAREKS POINT NSW 2280

AUSTRALIA Jllra IU'l ag ()Enphyslcs
Tel: (02 4945 9472

Fax: 02 4947 7513

Email: umag@ozemail com.au

Website: www.ultramag.com

Contact: Phil McClelland

Ultramag Geophysics manufactures a range of state-of-
the-art Overhauser & Proton magnetometers in Australia
under licence to GEM Systems. Options include custom
real-time DGPS, VLF, manne and potassium airborne
sensors. We also offer an extremely competitive, high
resolution ground magnetic and VLF survey contracting
service complete with image processing (ER Mapper) and
interpretation (Potent). We still rent magnetometers and
offer supporting data processing software. For further
information check the Website www.ultramag.com

VELSEIS PTY LTD BOOTH 43

PO Box 118 e

SUMNER PARK QLD 4074

AUSTRALIA VEI*

Tel: 07 3376 5544 T
INTHGRATID SATEMIC THCHNOLOGITS

Fax: 07 3376 6939

rchisholm@auslog.com.au
mreveleigh@auslog.com.au
Contact: Rick Chisholm & Mike Reveleigh

VELSEIS is an Australian seismic data acquisilion
company specialising in coal, mineral and hydrocarbon
exploration  utilising Dynamite, Mini-505IE  and
Vibrosecis techniques, VELSEIS offers a complete service
in Australia and overseas encompassing survey design,
data acquisition (including 2-D, Swath, 3-D and Shear
Wave methods) and data processing and interpretation
through VELSEIS PROCESSING,

Emuail:

WORLD GEOSCIENCE CORPORATION BOOTH2
65 Brockway Road

FLOREAT WA 6014
AUSTRALLA

Tel: 08 9273 6400

Fax: 08 9273 6466

Email: info@@perth. wge.com.au
Website: www.wgc.com.au
Contact: Bill Witham

Since 1977, World GeoScience Corporation has been a
leading airborne geophysical survey operator. The
company has sales offices in Perth, Houston, London,
Jakarta and Rio De Janeiro. Airborne magnetic
radiometric, electromagnetic and laser Huorosensor
surveys are offered for mineral, hydrocarbon and
groundwater applications. R & D is focused on airborne
geophysical hardware & software development.

ZEH GRAFPHIC SYSTEMS LTD
79A Tanjong Pagar Road

NER500

SINGAFORE

Tel: 65 324 0851

Fax: #5 324 0853

Email: info@zeh.com.sg
Website: www.zeh.com

Contact: Neil Verty

Zeh Graphic Systems (ZEH) pioneered colour raster
plothing and developed systems to drive the world's first
colour electrostatic plotter, which was introduced by
Versatec in 1982, Since then, ZEH has installed over 3000
systems worldwide, and has established three main offices
in Houston (Texas), London (England) and in Singapore.

BOOTH &8

ZONGE ENGINEERING

& RESEARCH ORGCANISATION
98 Frederick Street

WELLAND SA 5007

ALUSTRALILA

Tel: 08 8340 4308

Fax: 08 8340 4309

Email: zonge@ozemail.com.au
Website: www zonge.com
Contact: Kelly Keates

BOOTH4 &5

I

Zonge Engineering and Research Organisation (Aust)
Pty Ltd specialises in providing ground electrical and
electromagnetic Eﬁﬂph}'ﬁlra] SUTVEY Services to the
mining and exploration industry. Zonge has based itsell
on design and manufacture of unique geophysical
equipment, providing interpretive services supported by
data processing and modelling software developed in
house, Surveys conducted by Zonge include [P, TEM,
NanoTEM, CSAMT, and AMT.
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It is likely that many of the conference
attendees will not get around to
reading this editorial until after the
event and that is as it should be. There
are plenty of better things to read and
do in Hobart. The concepl of
Conference Preview was born in 1994
in Perth and was the brainchild of the
then editor Geoff Pettifer. He found
that advertisers preferred to spend their marketing dollars
at the Conference and a Conference Preview gave them
that opportunity.

It also gives those members unable to attend a flavour of
the Conference and particularly the Exhibition. The
Exhibitor's Guide has become a de-facto directory of
geophysical service companies and has an 18 month shelf
lite, Special thanks to Mark Dransfield who looked after
the Conference side of this issue.

If you do happen to read this at the conference then one of
the “better things’ I would ask you to do is to speak with
members of standing committees and the Federal
Executive about your Society. Feedback is important to all
of these people. 1 note that there have been less than
10 Letters to the Editor since my involvement with
I'review began.

One thing that the Publication Committee has discovered
is that yvou can't give too much notice to advertisers and
subscribers. Renewal inquiries from libraries start as early

HEAD OFFICE:

PO Bow 112, Alderly Qld 4051

Tel: 61 7 3257 2725, Faxi &1 T 3252 5783
Email: secretary@aseg.com.au

http{ / www aseg.ong.au

PFRESIDENT: hr. Mall h-'l'nria'rt_l,', Tel: {((7) 3858 001
Fax [07) 3369 7840: Emadl: Noll.Moriar I}'ﬁ'u_"d_br_lr..]]_r_'um_uu

HON SECRETARY: Mrs, Robyn Scott, Tel: (U7) 3307 %63
Fax: (07) 3307 9500. Emailt séott robyn.rl@thp.com.au

EDITOR: Mr. Henk van Paridon, Tel: (07) 3371 0244
Fiax: (07) 3371 0114, Email: henkvanparidon@compuserve.com

ASSOCIATE EDITORS:

Petroleumi: Rob Kirk, Tel: (03) 9652 6750 Fax; ((13) 9652 6325

Email: kirkorob.rftbhp.com.an

Position Vacant!

Minerals: Steve Mudge, Tel; (09) 442 8100 Fax: (09) 442 5181
Engineering, Environmental & Groundwater: Geafl Pettifier,

Tel: (03) 5133 9511, Fayx: (03) 51339579

Emal: geoffp@igeo-eng.com.au

Print Post Approved - PP3272687 / 0052, PREVIEW 1= a publication
of the Australian Socicty of Exploration Geophysicists, dreulated to
a membrership of approximately 1350,

Artwark and Printing by Jenkin Buxton Printers Pty Ltd
263 Middleborough Road, Box Hill, Victoria 3128
Contact Kyla de Clifford, Tel: (03) 9890 4711, Fax: (03) 9895 9677,

as July for the following year. Conference advertising
rates are also required long before the event. This year we
have worked with the Publishers and will be able to
provide information in a more Hmely manner than in
the past. )

Enjoy the conference!
Henk van Paridon

Corporate Members

Geotervex Ply Lid
Mincom Pty Ltd
M.IM Exploration Péy Lid
Chl Company of Australia
Rio Tinto Exploration
Velseis Pty Ltd
Veritas DGC

Corporate Associate Members

Aerodata Holdings Limited
Ashbon Mining Limited
BHP World Minerals
Boral Energy Resources Limifed
Earth Resource Mapping
Encom Technology Pty Lid
ECS International Pty Lid
Kevron Geaphysics Pty Lid
Geo Instruments Pty Lid
Pasminco Exforation
Petroconsultants Diginap (Geodata Service)
PGS Australia
Primary Industry & Resources South Australia
Cuuantee Consulting
RGC Exploration Pty Lid
Schlumberger Australin Pty Lid
Scintrex Pty Lid
Western Geoplysical
Westernn Australia Petrolewm Py Ltd
Woodside Offshore Petrolewm Pty Lid
Zonge Engineering & Research Organization

|

ASEG s i non-prrofit company formed to promaote the science

aof exploration geophysics and the interests of exploration
weoplrysicists i Australia, Although ASEG has foken all
rensortable care i the preparation of this pullication to enstre

that e inforsmation it conbuins (wihether of fact or of opinfon} is
acererate in all material respects and wnlikely either by omission of
further fulﬁmrmh:m ar othertoise, o mislead, the reader shonld ot
ict 1 relimce upon e arformation condained in this publication
witheut first oblaining sppropricte ondependent professional advice
S disiher onon advisers. This publication remams the legal

E property of the comyright ormer, (ASEG),
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ASEG 1998 Silver Membership Certificates

The following members have been awarded Silver Certificates in recognition of 25 years association with the ASEG.

- Names have been identified by :_mnpanng the current membership list with that published in The Bulletin of the ASEG

Yol 4 No 4 (Dec 1973), {,]ear!v it is possible that some names have been missed due to difficulties in matching ‘common’
mamis, or changes in name ’fh'rnurh marriage or deed poll. Any member who believes they are in this category should
contact the Koya Suto via the Federal Secretariat with their details.

Name Surname City State MName Surname City State
Lubo Acimovic Pymble NSW Andrew Mutton Brishane QLD
Max Allen Curtin ACT Peter Mapier Rijswijk Mland
Jim Allender Unley SA Een Mielsen Dunally VIC
James Anderson Bicton WA David O'Neill Cherrybrook NSW
John Ashley Ardross wa John Parker 5t Georges SA
Mike Asten Richmond VIC Bill Peters Ardross Wa
John Blumer MNorth Sydney NSW Geoff Pettifer Morwell VIC
David Boyd Wattle I"ark 5A Graham Pilkington Valley View SA
Graham Boyd Belair SA Eddie Polak Lyons ACT
Allan Brash South Melbourne VIC Bruce Preston Fairlight NSW
Frank Brassil Evatt ACT Art Raiche Sydney NSW
Roald Brotherton Brisbane QLD Boh Raper Castlecrag NoW
Anna Challis Kings Cross NEW Bob Richardson MNewpaort NSW
Stephen Collins Warrawee NSW Bob Richardson  Rosny Park TAS
Terry Crabb Jandakot WA Doug Roberts Adelaide SA
Joe Cucuzza Montmorency VIC Dave Robson St Leonards NSW
Roger Deakin Warana Beach QLD Brian Rumph London UK
John Denham Elong Elong NSW Richard Schroder Lutwyche QLD
Sandy Dodds Eastwood SA DE. Searle Brisbane QLD
Tony Doc Bundoora VIC Michael Sexton Canberra City ACT
Hugh Doyle Queenscliffe MSW Mike Shalley Dulacca ) QLD
Lawrence  Dhrake La Paz Bolivia Raymond Shaw Mosman RSW
Graeme Drew Auchenflower QLD Brian Spies Svdney NEW
ferrence  Fern Royal Exchange NSW John M. Stanley Armidale MSW
Wolfgang  Fischer Paddington NSW Kim Stanton-Cook Collarov NSW
Bemnic French Koongamia WA Les Starkey West Perth WA
Gary (;;Tbmn Bundoora VIC Barry Tay!m: Kensington Park  SA
Peter Gidley CDH“E,L‘”H NSW Devin Trussell Melbourne VIC
Stewart Grl.‘l.'l‘lhdlﬁh Adelaide SA David Tucker Glen Osmond SA
Stewart Gunson Mount I'leasant WA Rad Tiison Laguna NSW
]nhn Hall Advlm‘dﬁ SA Edward Tyne Milsons Point MEW
Sydney Hall St I"u""fl_ QLE,} Keeva Vozoff Morth Sydney MNSW
Bobert Harvey Lower Templestowe VIC Michael Watts Milan ) ltaly
geter Hatherly Semmire ; K Tohn Webb Daw Park SA
lan Hawkshaw  West Pennant Hills  NSW
Richic Huber Brisbane QLD
Richard Irvine Mid-Levels Hong

Kong
Stephen Jefirey Victoria Park WA
Graham Jenke Belmont WA
Laszlo Kevi Lemon Tree Passage NSW
David King Forestville NSW
David Leaman Hobart TAS
John Lean West Pennant Hills  NSW
Andre Lebel Mahogany Creek WA
Terry Lee Canberra ACT
David Lemcke Annandale QLD Preview Deadlines — 1998/99
Ted Lilley Canberra ACT
lan Lilly Munash Park NSW December MNovember 15
Frank Lindeman Southbank VIC
Roderick Lovibond Adelaide 54 February January 15
Ken McCracken  Mittagong NSwW April March 15
Noel Moerrick Sydney NSW
Mike Middleton (jmehﬁrg Swaeden June May 15
Graham Miller Karrinyup WA
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Industry Briefs

GeoQuest and Guardian Data Form Data
Management Services Alliance

GeoQuest and Guardian Data Seismic have signed an
alliance designating Guardian Data Seismic as a
preferred partner for seismic transcription services for
GeoQuest  customers. The alliance will enhance
GeoQuest’'s  seismic data management offering,
providing customers with expert teams to recover and
transcribe their seismic data onto more modern media.
Then the media can be accessed near line using
GeoQuest's SeisDB  seismic trace storage and archival
system for a total data management solution.

Initially, services from the alliance will be combined
in GeoQuest's Australian Data Center that offers E&D
data management outsourcing to Australian il and gas
companies. The center scheduled to open in August will
safely manage all E&I" data, using modern database
technology and approved standards,

Guardian Data Seismic established in Australia
in 1984 supplies data recovery, data archiving and
data management solutions o E&P companies.
GeoQuest and Guardian Data Seismic currently work
together in Milan, ltaly providing data management
solutions for Agip.

Baker Hughes and Western Atlas Complete
Merger

Baker Hughes Incorporated recently announced that
the merger of Baker Hughes and Western Atlas had been
completed following approval by the shareholders of
Baker Hughes and Western Atlas Inc. The transaction is
valued at approximately $4.8 billion, including the
assumption of approximately $1.3 billion in debt.

Max L. Lukens, Chairman and Chief Executive Officer
of Baker Hughes said "In bringing Baker Hughes and
Western Atlas together, we have combined Baker
Hughes' leadership in recovery with Western Atlas’
leadership in discovery.”

Baker Hughes' oilfield divisions will be organised into
two operational groups that will be focused on product
and service technology leadership, and systems
development. One group will be composed of Western
Geophysical, Baker Atlas (formerly Western Atlas
Logging Services) and INTEQ The second group, will
include Baker Oil Tools, Baker Petrolite, Hughes
Christensen, and Centrilift,

The company will have approximately 35,000
emplovees worldwide, including over 16,000 based
outside of the United States.
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Book Review

The Garchy 1995-1996 Electrode
Experiment: Technical Report

G Clere, G Petiau and F Perrier, editors

April 1998; 229 pages

The CNRS in France organised a large scale 1-year
experiment to evaluate the wide variety of electrodes

md for the different kinds of electrical geophysics. The

mecently produced a complete report on the results hhnciz;

shotld be of interest to many ASEG members who use

Hn:lmdes

- It was a carefully controlled year-long field and
lboratory evaluation of almost every known electrode
mavailablc. The report consists of nine chapters and
appendices beginning with the scientific issues, ten
pages on the physics and chemistry of electrodes, and a
20-page description of the practical realisations, before
P into a detailed description of the experiments.
Results and data analysis are described in the following
two chapters. Chapter 7 then describes the SP field and
soil analysis at the site, observations of effects of artificial
‘rain’, and results from using various clay mixtures to
. ve and stabilise contact. Chapter 8, by Lu and
Macnae of the CRC for AMET, describes their tests of
capacitive electrodes. Finally there is a chapter
- summarising the recommendations emerging from the
experiment.  The appendices list the participants
(20 people from nine countries), tell how to get copies of
the data, and give a detailed design description of a low
poise broad band electrode for MT measurements, The
report makes effective use of colour photos and data plots
where they are advantageous.

The work was done in the context of increasing
quantitative use of EM data with little more than
anecdotal knowledge about the behaviour of electrodes,
except for the landmark 1980 paper of Petiau and Dupis.
There is of course a wide range of requirements, from the
short-term needs of CSAMT to very long term
geomagnetic monitoring and depth sounding. Some
electrodes were designed for use on the sea floor,
Emphasis in this experiment was on the longer period'
applications having periods of 60 seconds and longer.
There were many surprises. Some of the more expensive
Cu/CuS0O4 clectrodes were among  the noisiest.
Reproducing  construction does  not  pguarantee
reproducible behaviour,

The 5l'ud}r was summarised in the paper 'A one-year
systematic  study of electrodes for long period
measurements of the electric field in geophysical
environments’, by F E Perrier et al in J. Geomag
Geoelectr, 49, 1677-1696, 1997, The full report may be
available from Dr F E Perrier, Laboratoire de
Geophysique, B P 12, 91680 Bruyeres-le-Chatel, France.

K Vozoff
harbowrdozemanl.com.an
_i'ul'yr 1998

Proceedings Of The Workshop On Airborne
Geophysics

Editor: Colin V. Recves

Until the financial crisis of 1992 India was essentially
closed to mineral exploration by foreign companies,
because all major minerals were reserved to the State.
However, since that time the economy has been
substantially opened up lo foreign investment by
successive governments and an increasing number of
Australian, Canadian and other companies now seeking
out exploration prospects in India.

Most of these companies utilize airborne geophysical
data in project generation and Ipru;ccl scale exploration
and naturally will wish to apply a similar approach in

India.

This volume is a useful introduction to the status of
airborne geophysics in India, It is II-| intly published by the
Association of Exploration Geophysicists, India and the
International Institute for Aerospace Survey and Earth
Sciences, The Metherlands (ITC) and comprises papers
E{nw_nlmi at a wurkshcp on airborne geophysics held in

vderabad, India in November, 1996. This was well
attended, with considerable interest from foreign
geophysicists wishing to gain a first-hand appreciation of
the status of airborne geophysics in India and the
availability of data. Representatives of several airborne
gmphvmral contractors were also on hand hoping to
generate business in India, which at the time had not
permitted contractors to fly surveys for exploration
companies in India,

The papers fall into two calegories:-

(1) seven papers by authors from various Indian
government agencies reviewing the maguutic,
radiometric and EM surveys carried out in India.

(2) ten papers by Western authors presenting recent
advancements in data acquisition, processing and
interpretation.

While material in the latter papers is technically
interesting and well documented, maost of it has been
presented elsewhere and has appeared in various journals
and other publications, so the main value of this
publication to Australian geophysicists lies in the Indian
papers.

These discuss the works carried out by the National
Geophysical Rescarch Institute (NGRI), the Airborne
Mineral Surveys and Exploration (AMSE) Wing of the
Geological Survey of India (GSI), the National Remote
Sensing Agency (NRSA), Atomic Minerals Division
{AMD) of the Department of Atomic Energy, and the Qil
and Natural Gas Corporation (ONGC), the government
agencies who collectively have flown almaost all airtborne
geophysical surveys in India. The emphasis is on an
historical perspective.

Maps showing the areal coverage of the surveys flown
by the different agencies are included (although in many
cases the figures are too small for detail to be recognised)
and in most cases basic survey specifications are
provided. Each agency also provides information on the
development of equipment and tﬂm&ﬂing techniques
over the last few decades. From this it is apparent that
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limited government funding in recent years has restricted
the amount of new data acquired, with the result that over
30% of the country has not yet been flown and most
coverage 15 by high-altih.lde, wide line spacing surveys
with relatively poor resolution.

A number of papers also summarise aspects of the
interpretation of the data and provide examples of
successful applications to mineral, oil and uranium
exploration,

One issue highlighted at the workshop was the lack of
an integrated airborne magnetic map of India, comprising
all existing regional and detailed surveys stitched
together. Data is held by a number of different
government agencies and the usefulness of a county-wide
aeromagnetic "stitch” has only belatedly been recognised,
but a proposal to commence this work was presented at
the workshop. It is a pity that the offer by ITC and other
groups with considerable experience in such projects to
jointly work on this project was not actively pursued, as
the expertise of these organisations would ensure that a
guality compilation was produced quickly and become
available for regional interpretation.

The publication is available from either:-

ITC
PO Box &
7500 AA Enschede
The Netherlands
or
Association of Exploration Geophysicists,
Centre of Exploration Geophysics
Osmania University
Hyderabad 500 007
India

at a cost of LISS100,

The publication is hardcover, nicely bound and has a
good index, but for the price it is disappointing that many
of the figures have poor resolution, being scanned images
in most cases. However it is an essential reference for any
company or consultant working in India.

E.]. Irvine
July, 1998

Expansion of Australia's

Geomagnetism Program

The Australian Geological Survey Organisation is
expanding its geomagnetic observatory program in
response to the many statements of support submitted by
users to a recent review. The expanded program
ENCOMPASSES:

(1) maintenance of the six mainland observatories
{Canberra, Gnangara, Charters Towers, Alice Springs,
Learmonth, and Kakadu);

{2) continued operation of the magnetic observatories at
Mawson station in Antarctica and Macquarie Island in
the sub-Antarctic;

{3) upgrading of the Antarctic variometer station at Casey
to observatory standards, and continued support for
the variometer station at Davis (run by the Australian
Antarctic Division);

(4) expansion of ground surveys from annual occupations
of 11 "super” repeat stations to 1.5-yearly occupations
of 17 stations covering a wider geographical range;

(3) collaboration and regular exchanges wvisits with
Indonesia's geomagnetic observatory group.

The expanded program will improve the accuracy of
both the regional (AGRF) and global (IGRF) magnetic
field models over our region as well as provide better data
services to the solar-terrestrial physics and space weather
communities,

Charles Barton
AGSO Geormagnetism
charton@agso. gov.au

Calendar of Events

1998

Dec 10-12
SEG]/SEG/ ASEG 4th Int. Symposium Fracture Imaging,
Tokyo

The technical sessions will cover "Fracture Detection,
Imaging, and Characterization” and "Underground
Heterogeneity.”

The Society of Exploration Geophysicists of Japan
San-es Bldg., 2-2-18 Nakamagome, Ota-ku

Tokya, 143-0027 Japan

I'hone/ Fax: +81-3-3774-5858

hitp:/ | wwwsoc.nacsis.acjp/ segj/ meeting /isd /.

In Australia email: medonald@geophy.curtin.edu.au

1999

April 18-21

APPEA Conference & Exhibition Perth Concert Hall
Contact: Lynda Gordon or Lyn Alexander

Tel: 02 6247 0960

Fax: (12 6247 (1548

Email: appeatiappea.com.au

April 21-23
Murray Basin Conference Mildura .
Hosts AIMM, GSA, AIG, Theme Rutile, Zircon & llmenite,

Contact Rebecca Norton
Tel 03 5332 p864 Fax 03 5333 6516
Email: goodingg@rats.agvicgov.au

October 31 - November 5
SEG Convention Houston
Call for Papers
wWww.seg.org [ sepdy

2000

March 12-16

Australian Society of exploration Geophysicists
14th Conference and Exhibition, Perth
“Exploration Beyond 2000”

Address: PO Box 890

Canning Bridge WA 6153

Telephone:(+61) (08) 9332 2900

Facsimile:(+61) (08) 9332 2011
Email:;promacof@promaco.com.au
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President: Kevin Wake-Dyster
ASEG Branch News Phone: (02) 6249 9401
Fax: (02) 6249 9972
Queensland % Email: kwakedys@agso.gov.au
Contact details: RS
President: Andrew Davids nl \é Western Australia
Phone: (07) 3858 0659 i) '
Fax: (07) 3369 7840 T Contact details:
Email: | )

Andrew Davids@ioca.boral.com.au
Secretary: Kathlene Oliver

Phone: (07) 3878 9900

Fax: (07) 3878 9977

Email: Kathlene_Oliver@digicon-brs.com.au

The Quecnsland branch has had two technical
meetings in recent months, In August four students gave
Freﬂentat'inns relation to  their research projects.
An interesting variety of topics were covered, ranging
from seismic stratigraphy of Moreton Bay to Earthquake
ﬁuph}r:,ica. The speakers were Simon Coombs (UQ)

atthew Kay (UQ), Mike Winter (UQ-Quakes) and
Trinetta Herdy (QJUT).

In September, Randall Taylor presented his paper
titled "Reflection tomography and interval Velocity
Analysis to achieve Accurate Depth Conversion of Subtle
Structures: A case Study”. This paper will be presented at
the Hobart Conference.

Matasha Hendrick has been organising a student
barbeque for Wednesday, 14 October at UQ. This will be
asocial "meet the industry” night. There will be a number
of informal presentations by industry gu}phy:iicists and
some live music to follow.,

New South Wales

Contact detals:

President: Timothy Pippett
Phone: (02) 9542 5266

Fax: (02) 9542 5263

Email: tpippett@ozemail.com.au

Secretary: Dave Robson

Phone: (02) 9901 8342

Fax: (02) 9901 8256

Email: robsond@minerals.nsw.gov.au

The third Wednesday of each month continues to be
the time for the NSW Branch regular meetings at the
Rugby Club (near Circular Quay). An assortment of topics
has been presented from geotechnical applications of
geophysics to  petroleum  structural interpretation.
The next meeting will be held on 21 October with
speakers Geo Instruments and Geoterrex | Dighem, on

airborne EM.

Timathy Pippett
NSW Branch Presadent

ACT

Contact detuils:

Hon. Secretary: Tim Mackey
Phone: (02) 6249 9813

Fax: (02) 6249 9986

Email: tmackey@agso.gov.au

President: Jim Dirstein

Phone: {08) 9382 4307

Muobile: 0419 904 356

Fax: (08) 9382 4308

Email: dirstein@iinet.net.an
Secretary: Terry Crabb
{Australian Geophysical Surveys)
Phone: (08) 9414 1266 Mobile: 015 421 072
Fax: (0B) 9414 1277

Email: crabbéihwantree com.au

VicePresident: [ohn MeDanald (08) 9266 7194 [ Fax: (08) 9266 3407
Treasurer: Bob Groves (08) 9370 1273 / Fax: (08) 9370 1273

South Australia
Contact detmils:

President: Michael Hatch

Phone: (08) B340 4308

Fax: (08) $240 4309

Email: zongeaus@ozemail. com_au

Secretary: Andrew Shearer

Phone: (08) 8274 7730

Fax: (08) 8373 3269

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

Victoria

Contact details:

President: Shanti Rajagopalan
Phone: (03) 9457 6989

Fax: (D3) 9457 6983

Email;
earthbytes@lcompuserve.com

Secrelary: David Boothroyd

Phone: ((03) 9412 5023

Fax: (03) 9412 7803

Email: david boothroyd@nre. vic gov.au

The Victorian Branch held its AGM on the 7th of April
at which the 1998-1999 committee was elected (see
committee listing in June Edition of Preview). The only
tussle was for the position of Student Representative - it
was felt by all members present that this keenness on the
part of the students to serve the ASEG should be
rewarded so both nominees, Trudi Hoogenboom and
Roger Hurren, were elected to the committee!

The AGM was followed by a philosophical
presentation by Mark Dransfield, BHP Research, entitled
"Potential Field Searchlights”, in which Mark described
the interaction between the earth and potential field
instruments, such as magnetometers, gravimete.rﬁ and
gravity gradiometers, imagining the instruments to be
scarchlights lighting up the earth.
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The following month on the 19th of May, Andrew
Long, PGS Seres, spoke on "3D Seismic Imaging Using
Vertical Cable Technology” which showed how 3D
reservoir imaging can be improved by using a more
complete range of azimuths,

A special meeting was called on the 4th of June to take
advantage of the visit by the distinguished geophysicist,
Sven Treitel, to Melbourne, Sven Treitel presented some
interesting problems in Exploration Geophysics, such as
non-unique inversion of geophysical data, which have
stayed with us despite advances in geophysical
technology. The meeting attracted a large audience and
included ASEG members who wished Sven Treitel to
autograph their copies of "Digital Signal Processing™!

The "Industry Night", held on the 16th of June,
organised o disseminate information about the current
state of geophysics in Victoria, was one of the best
attended meeting in recent years. Representatives from
Universities, Government, Petroleum and Mineral
Exploration Companies, Geophysical Software
Companies and Geophysical Consultants, presented
information about educational opportunities, research,
survey  programmes, exploration activities, and
geophysical services available in Victoria,

lan Jack, BP Exploration, and SEG Distinguished
Lecturer, presented an excellent workshop on "Time
Lapse Seismic in Reservoir Management” on the Sth of
July, which was attended by over 50 members. The
meeting was sponsored by BI" Exploration.

Suzanne Haydon, Geol. Surv, Victoria, presented a
poster on the 11th August which explained the making of
the Omeo Geological Map. Her interpretation of high-
resolution aeromagnetic and aeroradiometric data was
integrated with geological mapping to produce a
geological map consistent both witﬁ outcrop geology as
well as with geophysical facts! A laudable achievement
and one well worth following, Suzanne's keen listeners
drank wine from John Gehrig's winery at Oxley!

Victorian Branch members took a break in September.
The Students’ Night, at which students will present
results of their Honours research, is schuduﬁrd for
October, And of course, the 1998 ASEG conference will be
held in November.
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ASEG RF - Donations

ASEG RESEARCH
FOUNDATION

Past to: Treasurer, ASEG Research Foundation
Patar Priest, Ste 3, 17 Hacknay Rd,
Hackney SA 5069

1L | S —— RN

AMOUNT OF DONATION: &

Do pod detach = To be compieted by ASEG Ressanch Foundabon

ASEG RESEARCH
FOUNDATION

Receipt of donation
RECONVBO FIOM ... ssssssmstimrssrrssmssavs s mnnssssoensbssa bbsbhs smeanas

dallars being a donation toa the ASEG RESEARCH
FOUNDATION

In accordance with Income Tax Assessment Act 5734, this
donation to the ASEG Research Foundation is tax deductible.

Signed: ...

{This form should be relamed lor tax purposes)
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Dependable  as  ever,  the
Queensland winter sun was shining
on July 15 for the 2nd Annual
Qld ASEG Golf Classic. As they say —
"Beautiful One Day, Perfect the Next”
fed, Guess who's the ex South
Aussie). This year the Golf Classic
was held at the Mudgee Golf and
Country Club and the general
opinion of all players was that the
course was in magnificent condition.

As with last year the Classic was
pla],rcd as a four ball ambrose team
evenl commencing with a shot gun
start. For the unimitiated this means
all teams start at the same hme
and so far as the theory goes all
teams should finish at the same Hme.
More on that later,

The round of golf progressed as it
should, with all participants enjoying
the opportunity 1o show off their
galfing prowess or enjoy a nice
walk, whichever the case may be.
By mid afternoon the golf had
been plaved and all teams were in
the clubhouse enjoying the
pefreshments, Al teams that s,
except the Velseis Processing team.
We are still trying to determine
whether they were playing the same
course or for that matter, the same
game as everyone else. As mentioned
carlier, one of the objectives behind a
shotgun start is for all players to
fimish at about the same bme. The
Velseis Mrocessing team took about
half as long again as every other
team. Mind you, on a ime per shot
basis Velseis  Processing  were
probably quite good, as they played

twice as many shiots as anybody else,

T sacmtrps
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i i
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1998 Qld ASEG Golf Classic

=
L —

Winners of the 1998 ASEG Golf Classi
Rio Tinto,

The boys from Geco-Prakla.

w vu‘elo’:lw Data

<

VERITAS
. s

Santos
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On to the results: the winner (on
a countback) of the Schlumberger
Geco-Prakla perpetual trophy for
the best net score in the 1998
Qld ASEG Golf Classic was the
Rio-Tinto  team. Second place
went to MIM Exploration and
third place went to last year's
winning  team, BHP Coal
Obviously Velseis  Processing
“won” the wooden Spoon,

During the day, a number of
“nearest the pin”, “longest drive”
and similar competitions were run
and a few noteworthy winners of
these were: Fiona Duncan from
Velseis Processing — Nearest the Pin
on the st hole, Ruth Reeve from
WVeritas DGC - Longest Ladies drive
on the 2nd hole, Justyn Hedges
from il Company of Australia -
MNearest the Pin on the 3rd hole
and Jack Brown from Geco-
Prakla - Straigltest Drive on the
11th hole. Congratulations to all
prizewinners.

A hearty thankyou goes out to
all sponsors, without whom the
Golt Classic could not proceed
Thankyou also to the many people
who assisted with running the Golf
Classic. Lastly, thankyou to all
players for assisting in making the
1998 Qld ASEG Coll Classic a
maost enjoyable day and see you all
next year.

Cariant Asser

The Beautifil Queensland weather -
enjinped by the Silicon Graphics Team,
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BEIEMIC FACIEE MAPPIHG

EEIEMIC FACIES MARPING

Rob Kirk
Facies Mapping

An oft-neglected map is the seismic facies map.
This attempts to map the 3D seismic geometries within a
sequence. It is quick and easy to do and provides a very
useful link between the geologist and geophysicist.
The “A-B/C” scheme is a simple but effective method of

EVENT TERMIMATIONS

mapping geometries (Fig 1). The “A” term refers to what
is happening just under the upper SB. The “B” term refers
to what is happening down onto the lower 5B, while the
"C" term lumps all the intervening events together,
Initially you might A-B/C map the entire third order
sequence and then refine the maps by A-B/¢ mapping
individual systems tracts.

VIRGIN BEIEMIC LINE

DOMLAPE AND DOWNLAPS - = L~

A-B/C TERMS

PALAEQ-GEQGRAPHIC MAP

This series of figures looks at how we may make a seismic
facies map (SFM). These are prograding Tertiary
carbonates in Western Australia (Fig 4). In Figure 5 using
red we pick all event terminations (after picking oul
faults, multiples, flatspots, etc!) (You could set up a red
fault on Landmark that vou draw the terminations with.)

Figure 6 shows the A-B/C terms for sequence 4. Note |
have already broken out two units - one being the
prograding facies while the other is the basal mound
facies. (I am already thinking about a depositional model.)
On Figure 7, each line's A-B/ C terms are posted on a map,
parallel to a line so that all directions can be represented,
Bear in mind thal dip facies can be quite different to strike
facies, as scen here. You often have “facies misties”. On
Figure 8 we now map the swathes of A-B/C terms. Note
that onlaps are closed arrows while downlaps are open
arrows. The final SFM is seen in Figure 9. When we can
calibrate the 5FM with well data we can attempt to
produce a palaeogeographic map (Fig 10). We may use
this to comment on reservoir distribution or seal
competency (or to help explain the distribution of an
anomalous velocity package!)

Rob Kirk
Kirk.Rab. Rithlp. com.au
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Airborne geophysical signatures of localities
of epithermal gold deposits in Fiji

By I'.]. Gunn, T. Mackey and A. Meixner
Australian Geological Survey Organisalion

Introduction

On June 2 1998 the results of the Austrahian Agency for
International Development (AusAID) funded Fiji
Airborne Geophysical Survey Project were released. This
project, which involved the acquisition of approximately
160 000 line kilometres of aeromagnetic, airborne gamma-
ray spectrometric and digital elevation data, was
designed and managed by the Australian Geological
Survey Organisation (AGSO). The data were acquired 80
metres above the land and sea surface with 400 metre line
spacings onshore and 800 metre spacings offshore. The
Australian company Kevron Pty. Ltd. was contracted to
perform the acquisition and processing. The primary
objectives of the survey were to provide databases Lo
stimulate mineral and h_t,rdrnrarhnn Pxp]nrahnn in Fiji and

to allow refinements to the geological mapping of Fiji.
hﬁ‘i{'} produced 1:250 000 scale interpretations of the data
which revised and extended the known geology of Fiji
and identified areas considered to have enhanced
potential for mineral and hydrocarbon prospectivity. The
Fiji Mineral Resources Department (MRD) is the Fiji
Guvernment agency responsible for the archiving,
distribution and ongoing usage of the products of the

project.

During AGS50s interprelation activities it was noted
that Incalities of known epithermal pold occurrences in
Fiji have distinctive geophysical signatures that can be
recognised in the airborne geophysical data. The object of
this paper 1s to present and explain these signatures as it
is considered that they can be used as templates to
identify localities prospective for undiscovered
epithermal gold deposits both in Fiji and other areas with
similar geological settings.

Background information on the geology of
Fiji and epithermal gold deposits

Figure 1 shows that Fiji is located along the arcum-
"acitic "Ring of Fire” which is the intrusive/ volcanic bell
hasting most of the larger epithermal gold and porphyry
copper gold deposits in the world. The igneous activity in
this belt is the result of subduction processes. In the case
of Fiji the present geometry of subducting plates has been
complicated by a reversal of the subduction process
associated with the development of a spreading centre in
the North Fiji Basin. Figure 2 shows inferred plate tectonic
recanstructions which explain the development of the
island arc systems which comprise Fiji and its environs,

—bee  Tranch
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Figure 1. Location of Fiji.
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Figure 2. Plate tectonic reconstructions of the Fiji reqion hased
on Hathaway (1993): A e.10 ma., B present.

Figure 3a shows the commonly accepted model for the
developments of island arc systems. The model involves
the development of stratovolcanoes above intrusive
plutons resulting from thermal processes associated with
subduction of oceanic crust. Detachment of oceanic crust
at the point of initial subduction can preserve slices of
oceanic crust as ophiolite wedges. Figure 3a illustrates the
situation inferred in Vanuatu, the island arc system
adjacent to Fiji, prior to arc reversal in the area. Figure 3b
illustrates the present situation in Vanuatu that has
resulted from a reversal of the subduction direction. It
should be noted that a new line of intrusive centres is
being developed above the now subducting sheet. It is
probable that the development of Fiji has followed a
similar process - albeit one that has been complicated by a
degree of rotation associated with the opening of the
North Fiji Basin.

It is important to understand how the above, basically
simple, processes lead to the geological development of
island-arc complexes such as those that comprise the
islands of Fiji. Central to this understanding is the fact that
the main building units of these complexes are the
intrusive plutons and their associated volcanic products.
These systems build the island-arc systems on a floor of
ocean crust. The plutonic systems and their associated
volcanic products tend to occur in alignments parallel to
subduction zones and to show petrologic differentiation
that ranges from the tholeiitic series closest to the point
where subduction commences through the calc-alkaline
series to the alkali series most distal from the point of
subduction. Figure 4 shows a model for an island arc
intrusive volcanic complex. This consists of an intrusive
stock, which does not reach the surface, overlain by a vent

EARTER: WELT

Figure 3. Sections illustrating the evolution of the Vanuatu
island arc system.

system through which lavas and pyroclastic material are
transmitted to the surface where they are deposited in a
series of sub horizontal layers around the vent in a
manner that can form a stratovolcano, Dykes, sills and
volcanic plugs may be intruded into the section above the
intrusive stock. Erosion of the volecanic and intrusive
material creates the primary source of sedimentary rocks
in island arc systems although reef growth sometimes
contributes substantial carbonate components. The simple
system described above can however be complicated by
metamorphism due to bunal and thermal effects and
pressure associated with the interactions of different
plates along the subduction zone. These plate interactions
can also result in folding, faulting, tilting and uplift.
Overprinting of intrusive and volcanic episodes and
extension can further complicate the geological
assemblages of island arc systems. Despite this
complexity, it is commonly possible to identify relatively
simple geological situations similar to the one illustrated
in Figure 3a and to use this recognition as a basis for
geological and geophysical interpretations.

Figure 4, after Colley and Flint (1995), illustrates a
model showing how porphyry copper-gold and
epithermal gold deposits can be genetically related to the
intrusions that build island arc systems. It should
however be noted that, while Figure 4 indicates the
development of a stratovolcano, such features are not an
essential component in the development of epithermal

e g e b P — D-‘q--—‘--
| [ )

Figure 4. Geologic setting of epithermal gold and porphyry
copper-gold deposits (after Colley and Flint, 1995),
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gold and porphyry copper-gold deposits. These deposits
@an be formed without the actual development of a
m'.'lmnu Disseminated copper and gold mineralisation
may be precipitated from fluids associated with the
“emplacement of the intrusive stock in the country rock
 above, flanking, and in the upper portions of the stock.
Such “porphyry”  copper-gold  deposits cannol be
eeonomically mined unless extensive erosion of the
overlying volcanic material occurs. Magmatic gases and
'hydmmnrmaT fluids ascending above the intrusive stock,
viat fractures and fumaroles, may mix with meteoric or
Cconnate fluids to precipitate gold in what are termed
“epithermal” deposits. Some epithermal gold deposits are
 spatially associated with a central vent above an intrusive
stock and some are located in fractures or small local
vents which proximal to, but not necessarily vertically
above, the intrusive stock. Porphyry copper-gold and
qiﬂherrnal gold depaosits tend to be associated with cale-
- alkaling and alkaline suites of rocks. Fiji contains several
known porphyry copper and cpithermal gold deposits
| (Colley and Flint, 1995), This is to be expected given Fiji's
island arc setting.

The system illustrated in Figure 4 is simple and
idealised. Despite the fact that rock associations in such
systems are frequently considerably more complex,
up:qn]ly when mu]hph' phases of intrusion occur, the
Cmudel of Figure 4 is appropriate for understanding the
| likely geophysical responses of the units comprising the
aystem illustrated and for the subsequent recognition of
such responses in Fiji. These responses are discussed in
 the following section in the context of how they can be
used Lo identify localitics where epithermal gold deposits
. mﬂ-? QCCur,

Expected regional geophysical responses of
intrusive volcanic systems that may host
epithermal gold deposits

The components of the model of Figure 4 and their
 possible geophysical responses are as follows.

The intrusive stock. This may be magnetic and ﬂlLrLb)-'
cause a discrete magnetic anomaly. If multiple phases of
superimposed intrusion oceur, this anomaly may exhibit
goncentric zoning or even more complex subdivisions, As

the plan sections of such intrusions tend to be circular or
dllipsoidal, the observed anomalies commonly have such
putlines as well. Contact metasomatic effects may
produce a magnetic annulus, due to magnetite
ooncentrations in the country rock surrounding  the
intrusion. The intrusions do not always contlain significant
concentrations of magnetite and it is possible that they
will be imaged as magnetic lows relative to adjacent
country rock if the country rock contains greater
‘oncentrations  of magnetic minerals, Destruction of
magnetite by alleration processes associated with Nuid
flow may create local magnetic lows in the magnetic
responses of the intrusions and the country rock.

The intrusion of stock-like bodies is an essential factor
in the formation of maost epithermal gold deposits. The
ientification of such intrusions in a particular arca at
depth is thus a favourable regional indicator for the
possibility of an overlying DPIIh[‘ﬂ‘I‘Ial gold deposit, It s
important however that erosion has not stripped off the
cover sequence, such as genetically related velcanic and

pyroclastic rocks, in which any epithermal gold deposit is
likely to be located. Such erosion is not completely
negative from an exploration viewpoint as it may expose
ricks with porphyry copper potential,

The valeanic system. This consists of the assemblage
of volcanic and pyroclastic rocks together with any dykes
and sills developed in volcanoes above the intrusive
stocks. Figure 4 shows such a volcano consisting of a
central vent that has resulted in the formation of a caldera.
It 15 possible to have multiple vents, Calderas are not
always formed. If calderas do form they tend to be
circular, Vents may contain plugs of solidified volcanic
material such as that illustrated in Figure 4. Vents may
also be associated with the formation of ring dykes and
radial fracture systems,

The voleanic and pyroclastic material ejected from the
volcano (shown as “younger volcanics subaerial and
submarine” in Figure 4) consisls of irregular (both in
thickness and in plan), superimposed sheets of voleanic
rocks such as lavas, tuffs and agglomerate. The magnetic
characteristics of these units are extremely variable due to
different cooling histories and compositions at different
localities. Otten it is only possible to outline such units in
the magnetic data on the basis of their textural character
rather than their bulk magnetic response. Airborne
spectrometric gamma-ray responses (ternary, potassium,
thorium and uranium} are however extremely uscelul for
mapping the surface outlines of exposed voleanic units on
the basis of variations in their radioelement concentrations.

Vents are commonly evident as magnetic lows. There
are several possibilities for this response, [t may simply be
due to a physical hale. It could be due to the destruction of
magnetite in and around the vent system due to alteration
processes, [t could also be due to a magnetic effects of a
plug of weakly magnetic or reversely magnetised rock in
the vent. Some vents are marked by central magnetic
highs whish are due to plugs of magnetic rock, These
central highs are often surrounded by magnetic lows
which may be caused by the factors listed above. Ring
dykes can add doughnut shaped magnetic highs to the
magnetic signatures of vent systems. If a caldera is
developed it will be visible in digital elevation models
unless its topographic expression is destroyed by erosion,

The identification of a vent system associated with
calc-alkaline or alkaline volcanic rocks allows exploration
efforts for epithermal gold deposits to be focussed in the
locality of the vent.

The epithermal gold deposits. These do not have a
direct geuph}raical expression. Specific localities where
such deposits may have formed can however be indicated
by airborne geophysical data. As shown in Figure 4 such
dt'p-:mttr-i are developed in vein systems in or proximal to
volcanic vents. These veins are the result of precipitation
of gold from fluids that have ascended from the
underlying stock via fractures and faults. Such fractures
and faults van be visible in airborne magnetic data by
virtue of displacements of magnetic units and destruclion
of magnetite by mineralising fluids and wr-athvring nh‘mg
the plane of the faull or fracture.

Alteration processes may locally enhance the
potassium content in the country rock adjacent to
cpithermal gold deposits and such elevated local
putassium concentrations can often be recognised in
images of potassium values determined from the airborne
gamma-ray spectrometric data.
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Figure 5. Image of total magnetic imtensity field reduced to the pole for the Fiji region. The area detailed in Figure 6 is outlined,

Specific signatures of epithermal gold
deposits observed in Fiji

Figure 5 shows an image of the total magnetic
intensity field of Fiji as recorded during the Fiji Airborne
Geophysical survey project. The data of this image has
been reduced o the pole to correct for polarity effects
caused by induction in the Earth's magnetic field which
has an inclination of 38.87 degrees in the vicinity of Fiji.
The production of an analytic signal image (Roest ¢t al.,
1992}, in which highs indicate the correct spatial position
of magnetic sources regardless of magnelic remanence
effects indicates that, while some magnetic units in Fiji are
significantly magnetised by remanence, the majority are
not, The reduced to the pole image of Fiji can generally be
regarded as imaging the geometries of magnetic sources
according to the principles of magnetic induction as
applying in a situation with a vertical inducing feld i.e.
the 1mage is giving a good general indication of the
positions and shapes of the magnetic sources of the area,

A detailed description of the AGSO 1:250 000 scale
interpretation of these data is given by Gunn et al. (1998),
Gunn et al. conclude that, apart from the linear anomalies
in the northwest extremity of the survey area, which are
likely to be due to slices of ophiolitic rocks, virtually all
the magnetic responses observed are due to
intrusive [ volcanic complexes such as described in the
preceding sections. Several linear belts of intrusive centres

and associated volcanic centres of different ages and
petrological characteristics have been identified. These
belts are not immediately apparent in the magnetic image
of Figure 5 as the intrusions are mainly buried beneath a
cover of volcanic and sedimentary rocks. An appreciation
that the intrusive/volcanic complexes comprising this
belt have geometries and geology conforming to the
model of Figure 4 has allowed the selection of processing
routines to enhance and identify the responses of these
centres. The following discussion details the imaging and
interpretation of one such linear bell of intrusive/
volcanic complexes which has been identified along the
northern margin of Viti Levu, the largest island of the Fiji
Group of islands, Colley and Flint (1995) document
several epithermal gold deposits occurring along this
zone. The locations of these deposits, namely Vuda,
Tuvatu, Vatukoula and Raki Raki, which are hosted by
shoshonitic volcanic assemblages, are shown in Figure 6.
Vatukoula is a major deposit originally containing
approximately 8 million ounces of gold., The Tuvatu
deposit is currently undergoing a feasiblity study,

The geophysical indicators of the intrusive [ volcanic
systems that formed these deposits are as follow:

Gravity data (Figure 6a). The data from this image
corresponds to the gravity contours of Figure 12 of Colley
and Flint (1995) and represents terrain-corrected Bouguer
gravily data processed to suppress long wavelength and
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shallow sources over Viti Levu. The acquisition and
processing of these data is described by the Metal Mining
Agency of Japan (1993). The significance of these results is
that isolated gravity highs appear to be indicating the
gravity effects of deep, dense intrusions beneath the
epithermal gold deposits.

Total Magnetic Intensity (Figure 6b). This image,
which has been illuminated from the west, does not
clearly indicate the magnetic cffects of the intrusive
budies indicated by the gravity data. The image of Figure
6 is dominated by the erratic high frequency magnetic
effects of the shoshonitic volcanic assemblages which host
the epithermal gold deposits. The magnetic effects of the
underlying intrusions are only evident in this image by
vague general increases in the field values in the vicinity
of the intrusions. The image of Figure 6b is showing the
high frequency magnetic effects of the surface and near
surface voleanic material superimposed on the broader
magnetic effects of the buried intrusions. It is only when
the effects of the volcanic material are removed by a
fillering process, such as the upward continuation
lllustrated in Figure 6¢, that the magnetic responses of the
huried intrusions become obvious. While the image of
Figure 6b can be used to map individual volcanic units,
the vertical gradient image of the magnetic field (Figure
bd) proved more useful for this task.

By carefully inspecting the image of Figure &b it is
possible to identify features expected to be characteristic

of the localities of epithermal gold deposits The Vuda vent

system appears as a circular magnetic low contaning a

central high. The Tuvatu epithermal deposit appears to be

Incated in an cast-west trending fault adjacent to a small
circular magnetic high with a central low which
wllectively may be indicating a vent. The Vatukoula
deposit is located adjacent to the Tavua Caldera in a
lucality where east-west trending and northeast trending
faults indicated in the data appear to intersect. The Tavua
Caldera is evident as a magnetic low.

Upavard contimued total magnetic intensity (Figure
fiek When a magnetic field is recalculated at a higher level

the magnetic effects of thin discontinuous and sub-

horizontal magnetic sources are suppressed relative to the
magnetic effects of bodies with significant width and
depth extent. In the image of Figure 6c where the field has
been computed at a level of 500 metres above the ground
surface (m contrast to the field shown in Figure 6b which
was measured 80 metres above the ground surface) the
magnetic effects of the surface volcanic material have
been suppressed to the extent that three major magnetic

aanomalies corresponding to the gravity anomalies in

northern Vitu Levu have become evident. It appears that
the intrusive bodies underlying the Vuda, Tuvatu,
Vatuloula and Raki Raki epithermal gold deposits are
both dense and magnetic relative to the material into
which I.]'u.:j.r are intruded.

The upward continuation data shows a distinct
magnetic low corresponding to the vent system
manifesting as the Tavua Caldera. The intrusive centre
associated with the Raki Raki epithermal system shows a
similar (albeit offshore) central low. Mo clear central low
is associated with the intrusion underlying the Vuda and
Tuvatu deposits however both the gravity and upward
continued magnetic data indicate an elongation of this
teature and it is possible that it sources several relatively

smaller vents such as those associated with the Vuda and
Tuvatu arcas rather than a major single vent such as the
one causing the Tavua Caldera,

Vertical Gradient of the total magnetic intensity
(Figure e ). The vertical gradient processing has enhanced
the magnetic effect of high frequency magnetic anomalies
relative to the effects of broad low frequency magnetic
anomalies such as are caused by deeper sources. The
processing of igure 6d is particularly useful for the
mapping of individual volcanic units on the basis of
textural characteristics. The vertical gradient processing
also simplifies the recognition of fine detail such as fault
and fracture systems, Vent systems such as Vuda, Tuvatu
and Tavua which have surface expressions can be
recognised in the derivative data.

Ternary radiometric image (Figure 6e) The temary
gamma-ray image is an excellent tool for the mapping of
sutface geology if care is taken to identify effects caused
by variations in weathering and areas where transported
material has been superimposed on bedrock. The image of
Figure 6e shows that the areas corresponding to the Vuda,
Tuvatu and Tavua vents have elevated counts in all
radioelements, The principal vent in the Raki Raki area is
offshore so no comments are possible for this area,

Potassium Image (Figure 6f) In the image of the
equivalent potassium ground radioclement
concentrations of Figure 6f it can be noted that the
vicinities of the Vuda, Tuvatu and Tavua vents all
correspond Lo localised areas with potassium values
amongst the highest evident in the data. These can be
assumed to be due to potassic alteration caused by fluids
associated with the formation of the epithermal gold
depuosits.

Digital elevation (Figure fg) The Tavua Caldera is
clearly evident in the digital elevation image of Figure 6.
MNone of the other epithermal gold deposits being
considered has an obvious topographic expression.

The following images summarise the geological
intepretation of the geophysical data:

Surface solid geology (Figure 6h), Figure 6h shows a
detail from the solid geology interpretation of the
geophysical data produced by Gunn et al. (1998). The
interpretation has distinguished different volcanic fows,
structure and localities of vents,

Pasitions of major subsurface intrusions (Figure 6i).
Figure 6i, a detail from the interpretation of Gunn et al,
(1993), indicates the outlines of subsurface intrusions that
have not reached the surface.

It appears significant that the intrusive centres that
appear to be sourcing the epithermal deposits under
discussion occur in a line and at regular spacings. It could
be envisioned that they have resulted from the
conlemporaneous ascent of magma in a series of regularly
spaced convection cells formed above a subducting plate
of oceanic lithosphere, Some workers have raised the
possibility of the importance of major transform faults in
the localisation of epithermal gold deposits. Such features
are not markedly evident in the area being considercd
although a significant northeast trending fault zone does
appear o intersect the Tavua Caldera.
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'j::-.‘. uding Remarks

This paper has discussed geophysical responses
gsociated with epithermal gold deposits in a limited
of Fiji. The area presented has the greatest known
entration of such deposits and is the best documented
terms of such deposits. The airborne geophysical
data of the Fiji Airborme Geophysical Survey Project
ins responses in other areas of Fiji, not known to
ain epithermal gold deposits, which are similar
the responses noted to be associated with the
deposits.

- The data and images of the results of the project and
the interpretation report of Gunn et al, (1998) can be
obtined from:

- Bhaskar Rao (Director) Mineral Resource Department,
Fil. Private Mail Bag, Suva, Fiji, Tel: +679 381 611,
Facsimile +679 370 039. Email: brao@mrd.gov.au.
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MINERAL CASE HISTORIES: TASMANIA & VICTORIA
Application of Detailed Ground Magnetics
for Gold Exploration in NE Tasmania

M. Roach, T. Chalke

Abstract

Gold mineralisation in north-cast Tasmania occurs mainly
within structurally controlled quartz veins hosted by the
Ordovician to Devonian Mathinna Group, a thick sequence
of proximal to distal turbidites. In a few small zones where
thin magnetic units are present within the stratigraphy
structures can readily be identified from airborne magnetic
data but in most areas both stratigraphy and structure
cannot be delineated even from high-resolution helicopter
acromagnetic data. High resolution ground magnetic
surveys have been conducted over a number of areas of
historical gold production. In all cases, these surveys have
been successful in mapping subtle stratigraphic magnetic
features with amplitudes of only a few nT “’ﬁid't appear to
result from the slight difference in magnetic susceptibility
bebween mudstone and sandstone dominated units, Most
of these features are not apparent in the airborne magnetic
data, In many images cross-culting structural features are
clearly apparent and many of these closely correspond to
areas of historical gold workings. In some areas zones of
alteration adjacent to structural fealures are also marked
by areas of magnetite destruction. High resolution
magnetic data has proven to be a very effective tool for

mapping strallgmplw and structure in the Mathinna
Group and in some cases for the direct detection of zones
of alteration and gold mineralisation.

MINERAL CASE HISTORIES: TASMANIA & VICTORIA

Regional Geophysics of the Housetop
Granite Area - NW Tasmania
M. LeClere, M. Roach, D. Leanum

Abstract

The Housetop granite is a composite Devonian granitic
body in NW Tasmania. It intrudes into a region of
complex geology including Proterozoic sedimentary
rocks, Cambrian sediments and voleanics, Ordovician
clastics and limestones and is extensively overlain by flat-
lying Tertiary basalt. The Housetop Granite is spatally
associated with a variety of mineralisation types
including tin-tungsten bearing magnetite skarns and
sulphide vein deposits. Most major Devonian granitic
intrusions in Tasmania are characterised geophysically
by areas of little or no magnetic response and strongly
negative residual Bouguer anomalies. In contrast, the
Housetop Granite is spatially associated with a major
broad positive magnetic anomaly and only a minor
negative gravity anomaly. Previous geophysical
interpretations have suggested that the granitic rocks
were the source of the magnetic anomaly and that the
granite was anomalously dense when Lumpdn_d to other
Tasmanian granitoids. Newly acquired petrophysical
data indicates that the Housetop granitic rocks are neither
anomalously dense or magnetic. Modelling based on this
new data suggests that the granitic rocks are relatively

thin and that they are underlain by an east-dipping
highly magnetic unit which is interpreted as a body of
Cambrian ultramafic rocks with physical properties
similar to ultramafic rocks which crop out elsewhere in
western Tasmania. These geophysical models support
recently proposed thin-skinned structural models for
northern Tasmania.

MINERAL CASE HISTORIES: TASMANIA & VICTORIA

Lessons from a Case Study of a Geophysical
Interpretation in Western Victoria

0. Moore, 5. Maher

Abstract

This paper compares the predichions and results of the
Victorian Initiative for Minerals and Petroleum drilling
programme, mostly over the Horsham 1:250 (00 map
sheet area of western Victoria, Sixteen holes were drilled
beneath thin cover of the Cainozoic Murray Basin at
targets  identified in Moore's (1998) geological
interpretation of the airborne magnetic and ground based
gravity data. This integrated interpretation divided the
region into the Stawell and Glenelg Zones. The Stawell
Zone metaturbidites and metabasalts form the eastern
edge of the Lachlan Fald Belt. The Glenelg Zone included
weakly metamorphosed andesites of the Dimboola
Subzone, greenschist to amphibolite facies metaturbidites
and metavolcanics of the Miga Subzone and amphibolite
grade rocks of the Ozenkadnook Subzone. All were
deformed in the 500 Ma Delamerian Orogeny. Drilling
depths were estimated both from magnetic modelling
and previous drilling in the region. Drilling targeted
basement depths between 30 m and 250 m. Where
magnetic modelling was the main depth control,
basement depths were within 20% of predicted depths,
slightly more reliable than those estimated from nearby
drilling. Of the sixteen holes, nine intersected the
predicted lithologies and another three intersecled
lithologies that substantially agreed with the predichons,
While four drill holes intersected quite different
lithologies to those predicted, no major geological
reinterpretation was needed. The drilling intersected both
Cambrian continental island arc volcanic rocks and
Upper Proterozoic  metasedimentary  basement,
strengthening the temporal and tectonic correlations
between western Victoria and western Tasmania. The
study showed that a careful interpretation can give a
reliable indication of the basement, even in areas of total
COVEr. intﬂgrah'ng geological and gl!nphyﬂiral data and
using standard geological logic and techniques, like
drawing sections to test plan interpretabioms, are
powerful aids. Drilling complemented the interpretation
by providing samples that could be used to test the
interpretative hypothesis,
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- PETROLEUM CASE HISTORIES: SOUTH EAST AUSTRALIA
- KEYNOTE ADDRESS

Changes in Exploration Activity over
the Life of the Gippsland Basin

Douglas A Schwebel

Abstract
With more than three decades of exploration and

development operations, the Bass Strait provides a
unigue opportunity to gain a historical perspective of the
various phases of exploration and development, and
changing technologies within a producing  basin.
Exploration history within the Gippsland Basin can be

subdivided into three periods. The initial period of

frontier exploration in the Gippsland Basin (1960 - 1975)
is one in which the large, easy to recognise structural
traps were identified and tested to establish a proven
resource base, This phase of explorabion activity was
marked by the acquisition of regional geophysical
surveys and low fold, coarsely spaced 2D seismic data.
Wildcat drilling successfully tested large traps and
resulted in the discovery of significant oil and gas
reserves, thereby establishing the Gippsland Basin as
Australia’s most prolific oil and gas province. The second
exploration phase (1975 - 1990) is defined as a period of
consolidation, when new exploration technologies
rovided the means to improve the understanding of the

sin’s hydrocarbon system. During this period,
exploration activily was dirccted at evaluation of smaller

structural traps and non-conventional plays. The

introduction of 3D seismic and workstation interpretation
techniques provided the opportunity to evaluate more
subtle structural traps and improve the definition of fault
and stratipraphic plays. The current era of exploration
activity (1990 +) is defined as the mature phase, where
synergies  between exploration and  development
activities provide a means to evaluate successively
smaller explaration targets. Greater importance is placed
on technical risk mitigation and lower cost evaluation
methods. Improved 30 seismic data quality and the use
of technigues, such as visualisation and setsmic
modelling, have provided tools to better predict the range
of potential outcomes, With over 30 years of exploration
activity including the recording of 150,000 line kilometres
of seismic and the drilling of over 150 exploration and
appraisal wells, the Bass Strail illustrates the cycles
through which a producing hydrocarbon basin passes
during its life. It also illustrates how the application of
new technologies and an evolving understanding of the
basin’s hydrocarbon system can impact on exploration
and development programs,

PETROLEUM CASE HISTORIES: SOUTH EAST AUSTRALIA

Seismic Stratigraphic Extrapolations from a
Single Well in the Strahan Sub-basin,
Western Tasmania and the Application to
Hydrocarbon Exploration

W, Ladwick, V. Passmore

Abstract

The Strahan Sub-basin of the Sorell Basin, offshore
Western Tasmania was penetrated by the Cape Sorell-1
well in 1982, This well penetrated to a depth of 3506
metres and live oil shows were recorded at around 3000
metres, The seismic coverage over the area is of good

quality and of sufficient density to establish stratigraphic
correlations. This paper demonstrates the application of
stratigraphic interpretation methods, d-:vuiuﬁ:. models of
deposition and facies change away from the well and
identifies prospects for hydrocarbon exploration. Cape
Sorell-1 penetrated Cainozoic and Mesozoic (Cretaceous)
sediments. The bulk of the sedimentary section beneath
the well is thought to be Mesozoic, Starting from the
known rock types in the well, depositional models were
built using the structural information extracted from the
sequence interpretation and analogues taken from the
literature. Facies changes within each sequence were then
eshmated from detailed interpretation of the seismic
character. Seismic attributes were used extensively in this
process. Finally, a number of models were made and the
oil industry analysis of struclure, size, source, secal and
reservoir applied to the definition of leads and prospects,

PETROLEUM CASE HISTORIES: SOUTH EAST AUSTRALIA

The Continental Margin off East Tasmania
and Gippsland: Structure and Development
using New Multibeam Sonar Data

P. Hill, N. Exon, [. Keene, 5. Smith

Abstract

The continental margin facing the southern Tasman Sea
off south-cast Australia is of high petroleum and
geological significance because it contains Australia’s
richest a1l province, the Gippsland Basin Exploration
activity in the region has concentrated on the shelf of this
basin. OHf Tasmania the upper margin is host to
important deep-sea trawl| fisheries, and regional
geophysical data suggest some long-term petroleum
potential. In early 1997, 20,000 km of the margin were
surveyed by the Australian Geological Survey
Organisation, in co-operation with Scripps Institution of
Oceanography and the University of Sydney. The
ScaBeam 2000 multibeam sonar system of the US RV
Melville was used to map the topography and character
of the seafloor in unprecedented detail. The SeaBeam
2000 is a 12 kHe, 121-beam echo-sounder that collects
both bathymetry and backscatter (sidescan) data across a
swath of width about 3.4 times the water depth. The
survey also collected 3500 ki of magnetic and gravity
profile data. The margin off Gippsland is dominated by a
large embayment 100 km across and floored by an ESE-
trending chasm, the Bass Canyon, which is 60 km long
and 10-15 km wide. The canyvon has cut down about 2 km
into the murgln and is bounded to the north and south by
very steep inner canyon walls 1000 m high. Sediments
transported down the canyon debouch at its mouth, at
~4000 m depth, and spread onto the abyssal plain via a
network of distributary channels and levees. Sediment
from the shelf is channelled into the entrance of Bass
Canyon by three major, deeply-incised tributary canyons
and a number of smaller ones. Bass Canyon has probably
acted as a conduit for clastic sediment to the deep sea
floor since break-up at ~80 Ma. Seismic profiles over the
Bass Canyon complex show that canyon erosion has
exposed sections of almost the entire Gippsland Basin
sequence down to the Early Cretaceous and underlying
basement. Numerous suitable dredge and core sampling
sites in the canyons have been identified for a geological
sampling program. Off east Tasmania, the survey showed
the margin to be generally steep and rugged, with
relatively little sediment having been deposited on the
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continental slope, except in narrow rifts, since break-up.
The adjacent abyssal plain is commonly underlain by 2
km of sedimentary section. The continental slope is cut by
an extensive system of canyons, some more than 30 km
long and 500 m deep. Large fault blocks on the lower
slope show structural trends consistent with a NW-NNW
rift direction and ME-ENE transfer direction. The upper
slope appears to be underlain by a subsided Miocene
carbonate shelf. Volcanics, of probable late Cainozoic age,
are fairly widespread on the seafloor off north-east
Tasmania. Such volcanic terrain includes a number of
scattered cones, the largest 450 m high,

AIRBORNE EM
Keynole Address

Crossing the Border:
Advances in Airborne EM

Brian Spies

Abstract

Airborne electromagnetics has had a fascinating history
since it was first flown in Canada 50 years ago. In the 1950s
and 1960s, AEM was responsible for at least USS10 billion
of mineral discoveries in Canada, a country geophysically
blessed by recent glaciation. AEM crossed the borders o
Australia in 1957, with very disappointing results. At the
time it was not generally recognised that, with the relatively
high-frequency systems then in use, the almost ubiquitous
conductive regolith cover would produce a large
“geological noise” response which dominated subtle
signals from the bedrock. It was not untl the 1970s that
Australian geophysicists tested time-domain ground EM
svstems that could penetrate through thick regolith cover,
and deuplnp@d advanced instrumentation (SIROTEM) and
mterpretation techmques. These were later exported back
to the then frequency-domain dominated USA and Canada,
The first discovery attributed to AEM in Australia was the
Que River deposit in Tasmania, using a helicopter AEM
system in 1972. But Tasmania is relatively resistive, and a
more advanced technology is needed for most of the
mainland. Current AEM research is focused on wider
bandwidths, larger transmitter moments, and reducing
noise levels to penetrate through the regolith layer. The
intense research in AEM in Australia culminated in the
AEM 98 conference in Sydney in February 1998, which saw
large numbers of northern Americans “crossing  the
borders” 1o see what the Australians were up to, The third
“erossing the border” theme related to AEM is the border
between  geophysics, geology  and  geochemistry,
Geophysicists traditionally view AEM profiles with the
ohjective of finding a late-time anomaly indicative of a good
conductor at depth (the "drill here” approach), a procedure
especially difficult in areas of complex regolith variability,
Gevlogists, on the other hand, are quite comfortable using
geaphysical maps to solve geological problems, as
evidenced by the widespread use of aeromagnetics and
radivmetrics. Explorationists have recently recognised that
substantial exploration benefits arise from being able to
map within the regolith to track hydrogeological features
driving secondary enrichment. Increasingly it is becoming
more difficult to separate bump hunting and geological
mapping in the exploration context, Both are intimately
related, and when used by the geologist give feedback into
how AEM can best be interpreted.

AIRBORNE EM

How to find Localised Conductors
in GEOTEM Data

P. Wolfgram, M. Hyde, 5. Thomson

Abstract

Orebodies, mineralised zones, faults, folds, contacts, etc.
may represent localised electrical conductors that create
airborne clectromagnetic (AEM) responses of interest to
explorationists. However, typical AEM dalasels in
conductive regimes exhibit numerous features besides
those of interest and it is left to the interpreter to identify
the ones that are of significance to the interpretation task
at hand. Synthetic data can be used to illustrate typical
effects of host medium and conductive overburden on
target responses, and how these might be identified in the
presence of noise such as variations in aircraft ground
clearance. Although an understanding of the complex
anomaly features is possible, analysing large data sets
will require rapid methods of pinpointing anomalous
areas and allowing the user to employ visual correlation
over a map to aid in the interpretation. Different
transformations of the data can enhance different feabhures
of interest to the explorationist. The conductivity depth
transform (CDYT) maps broad conductive zones and their
depths - it is less suitable for detecting localised
conductors, The stationary current image (SCI{tm)) on the
other hand indicates areas where electric currents become
trapped in localised conductive features such as isolated
bodies, faults, folds, ete. The SCI emphasises structural
features because it is optimised for lateral contrasts in
electrical conductivity.

AIRBORNE EM

Recent Results in South-Eastern Australia
from the Latest Developments in Towed
Boom HEM Systems

R. Henderson, M. Smith, M. Rangott
Abstract

The Hummingbird EM system is a fully digital, five

frequency, coaxial and coplanar towed boom system
which has many unique features including measuring
only 6.5 metres in length, weighing only 190 kilograms
and being detachable into three secHons for easier
transportaion.  Magnetometer and  spectrometer
measurements can be obtained at the same time as the EM
with the sensors for both magnetics and EM contained in
the rigid boom. Results are presented in the traditional
options of profiles, contours and images. The use of
differentially corrected GPS makes for excellent resolution
of the position of anomalies and of structural deformation
of both conductive and resistive formations. Results from
surveys recently conducted in NSW, Indonesia and
Vanuatu verify these attributes. In particular, a
magnetic/electromagnetic survey over the copper
prospect at Burraga in NSW ]'!Il'ﬂdllf't‘d substantially new
information on the continuity and structure of bedrod
conductors compared to a previous HEM survey and has
delineated new targets for further exploration. The
contoured colour image of resistivity computed from the
coplanar 6.6 kHz coil displays the distribution and
character of conductive and resistive units, NE-SW faulls
and NW-5E faults evident in the data are known to be
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important structural controls. The magnetic data for the
same area acquired with the HEM system show strong
magnetic responses, both normally and remanently
magnetised, with effective mapping of structure and
fithology. The one-day Hummingbird EM survey rapidly
mapped key geological features of an exploration
property where ground access problems have restricted
past ground geological and geophysical work.
Measurements on drillcore of electrical conductivily and
magnetic susceptibility have assisted in the understanding
of the HEM survey results over the complex geological
setting of the Burraga style mineralisation.

LOCCING /| PETROPHYSICS

Application of Neural Networks to
Identify Lithofacies from Well Logs

Y. Zhang, H. Salisch, |. McPherson

Abstract

Neural networks are physical cellular systems which can
acquire, store, and utilise knowledge obtained by
expericnce. They have a number of performance
characteristics in common with biological neural
networks or the human brain. They can simulate the
nervous systems of living animals which work differently
from conventional computing and analyse, compute and
solve complex practical problems using computers.
Studies show that neural networks can be used Lo solve a
great number of practical problems which occur in
modelling, predictions, assessments, recognition, and
image processing. Especially, ncural networks are
suitable for application to problems where some results
are known but the manner in which these results can be
achieved is not known or is difficult to implement; or
where the results themselves are not known. Lithofacies
are geological definitions within a formation. The
determination and assessment of lithofacies is of major
significance in petroleum exploration and development.
Lithofacies need to be recognised in order to evaluate the
distribution of sand bodies and find potential
hydrocarbons in a basin. In cored intervals of boreholes,
lithofacies can be determined by using core descriptions.
In uncored intervals it is not possible to identify
lithofacies. However, well logging provides information
in a continuous manner which can be used, in many
cases, to identify lithofacies in cored and uncored
intervals. This paper presents an application of neural
networking to identify lithofacies from well logs in a
lithologically complex formation. Only conventional well
logs were available for this study. Nonetheless it was
possible to establish an identification network of
lithofacies by integrabing error back propagation and self-
organising mapping algorithms. This network was
applied to idenbfy lithofacies in six wells. The results
indicate that il is possible to identify lithofacies from
conventional well logs by using neural network
techniques. Neural networks have a potentially large
application in petroleum exploration and development.
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LOGGING / PETROPHYSICS

Acoustic Velocities as a Function of
Effective Pressure in Low to Moderate
Porosity Shaly Sandstones, Part 2 -
Implications for Hydrocarbon Exploration

A. Khaksar, C. Griffiths

Abstracl

Hydrocarbon production may cause changes in dynamic
reservoir properties including pressure and fluid
saturation. Understanding the magnitude of such
varialions is essential for the exploration of new reserves
and optimising the performance of existing fields.
Laboratory measurements of acoustic properties of
representative rock qamplt‘ﬁ, simulating in situ pressure
and fluid saturation, provide a useful guide for calibrating
and interpreting seismic and sonic log data. A petro-
acoustic study was carried out to investigate factors
influencing acoustic properties of Cooper Basin
sandstones. This study integrated ficld data and
petrography with laboratory measurements of acoustic
properties of representative rock samples. In a previous
paper (Abstract - this volume) we highlighted
experimental data; here we elaborate on implications of
these results in predicting rock property and pore fluid
type from sonic logs and scismic reservoir monitoring.
Analysis of data from acoustic measurements at ultrasonic
frequency on samples from the Cooper Basin reveals that
the pressure dependency of the Cooper Basin rocks 1s very
large. The velocity-pressure relationship obtained from
laboratory data is consistent with the sonic log anomaly
observed in partially pressure-depleted reservoirs in the
Cooper Basin. A method is proposed to correct the sonic
log reading for pressure variation in the study area. At in-
situ reservoir pressure Vs and Vp are strongly correlated
and dry and water-saturated samples show significantly
different velocity ratios (Vp/Vs). The Vp/Vs ratio is not
affected by porosity and clay content and therefore has
potential as a gas indicator in the region. The strong stress
sensitivity and the distinct Vp/ Vs values for dry and water
saturated Cooper Basin cores suggest that the dynamic
changes in pressure and saturation of the reservoir rocks
may also be detectable from acoustic impedance or travel
time at seismic and sonic log frequencies,

LOGGING / FETROPHYSICS

Estimating the Effects of Pore Geometry
and Pore Fluid Species on Elastic Wave
Velocity Dispersion in Rocks Using
Microstructural Models

A, Endres

Abstract

Numerous laboratory studies have been performed lo
determine and quantify the phenomena that affect elastic
wave velocities in porous rocks; these results have been
used in the interpretation of seismic data and acoustic
well logs. However, it has become apparent that
significant velocity dispersion can occur in liquid
saturated rocks between the ultrasonic frequencies (100
kHz-1 MHz) used in laboratory measurements and the
lower frequency bands used in reflection seismology (10
Hz-500 Hz) and well logging (approximately 10 kHz). It
geophysicists are to quantitatively interpret exploration
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data on the basis of petrophysical laboratory results, it is
imperative that the nature of the dispersion mechanisms
be understood, Two mechanisms that are commonly used
to explain the elastic wave velocity dispersion in liquid
saturated rocks are Hiot dynamic poroelasticity and local
(or squirt) flow. Recent work by Endres and Knight
provides the basis for a consistent comparison of the
effects of these two dispersion mechanisms, using
inclusion-based models to explicitly describe the pore
structure in porous media. Systematic modelling
performed in the current study has revealed that the
relative magnitude of the Li:l‘.:rPL:I‘HIUI"I due to these two
mechanisms is strongly dependent on the pore structure
and pore fluid properties, The Biot mechanism produces
greater velocity dispersion than the local flow mechanism
when the pore shape spectrum consists primarily of
spherical pores or the pore fluid bulk modulus is small.
Dispersion due to the local flow mechanism is greater
than that produced by the Biot mechanism when there 15
sufficient difference between the high and low frequency
pore fluid pressure conditions within the pore space. This
condition occurs when sufficient cracks (i.e., low aspect
ratio pores) are present or the pore fluid bulk modulus is
adequately large.

EM INTERPRETATION (1)

Conductivity-Depth Transformation of
Slingram Transient Electromagnetic Data

|. Reid, P. Fullagar

Abstract

Approximate conductivity-depth transformation has
become popular  for presentation of transient
electromagnetic (TEM) profile data. Many different
schemes have been publistmd, the majority of which deal
with data acquired using the comncident-loop and central-
loop configurations. TEM surveys for mineral exploration
or groundwater studies, however, sometimes employ the
‘slingram’ configuration, in which the receiver is located
outside the transmitter loop. Accordingly, a conductivity-
depth transformation has been developed for slingram
impulse-response TEM data. The depth assigned at each
delay time is the depth to the physical current maximum
in a half-space with conductivity equal to the apparent
conductivity at that time. Apparent conductivity is
almaost always dual-valued, but it is possible nonetheless
to select a unique apparent conductivity for the purpose
of depth transformation: only one apparent conductivity
at each delay time is compatible with downward
diffusion of current. The unique apparent conductivitics
selected in this manner do not always define a smaooth
conductivity versus time curve. An automated procedure
has been developed to edit the errant apparent
conductvities in such cases. The conductivity-depth
transformation yields a valid qualitative portrayal of the
actual variation of conductivity with dept{-l when applied
to theoretical slingram data for layered-earth models,
Conductivity-depth pseudo-sections generated from field
data show good correspondence to known geology, and
may be generated in a fraction of the ime required for
least-squares inversion.

EM INTERPRETATION (1)

Reduction of the Layered Earth Response
in Transient Electromagnetic Data for
Mineral Exploration

M. Sykes, U. Das

Abstract

The transient electromagnetic (TEM) response of a
conductive mineral depaosit can often be measured only in
a narrow (late) ime interval due to the masking effects
produced by a conductive geological environment. A
new mulbi-receiver technique is presented which will
enable better use to be made of TEM survey data for
mineral exploration, We consider a finite loop of current
{or a vertical magnetic dipole) on the surface of the earth
and compute the vertical magnetic and tangential electric
fields anywhere on the surface, either inside or outside
the loop, The contribution of the transient fields
associated with the currents in the ecarth lavers to the
measured response is, to a large degree, removed from
the measurements by combining the responses in a
specific manner given in the paper. The combination of
the measured fields results in a derived quantity which s
related only to scattered, non-layered contributions.
Synthetic results obtained for a 3-D conductive body in a
homogeneous  host  medium  below  a  conductive
overburden vield a significant reduction in the layered
garth response and a consequential relative increase in
the anomalous response of the body., A benefit of the
reduction of the layered earth response is that the signal
from a conductive target body may be observed earlier in
time and a more complete analysis of its decay curve can
ke made. It is expected that application of the techmque
will result in the detection of ore bodies, which would
have otherwise remained undetected,

EM INTERPRETATION (1)

Measurement of Static Shift in MT
and CSAMT Surveys

| Macnae, L. Lay. L. Weston

Abstract

Controlled source audio-frequency magneto-tellurie
(CSAMT) surveys have found frequent application
mineral exploration, and there have also been a number
of attempts to use magneto-telluric (MT) soundings in the
same application. The advantages of CSAMT over
conventional EM lies inits ability (through measurements
of the electric field) to discriminate resistive as well as
conductive zones, and in its depth-of-penetration
capability. Static shilt is however the bane of magneto-
telluric (MT) and CSAMT soundings. It severely distorts
any depth caleulations and deteriorates the resolution of
n:u:lndu-:llww structure inferred from scalar CSAMT
measurements, Static shift also significantly restricts the
MT-method in its use for gu:luhu.:tl studies of the upper
and lower crust; and its application to mineral,
hydrocarbon, and geothermal resource exploration,
Theoretical investigation using modelling has shown thal
meastrements of an Inductive Source Telluric Field
(ISTF) may closely predict and thus potentially remove
the static shift at MT and CSAMT stations. Applications
of the method in the field require the set-up of a low-
power transmitter local to the survey line. This
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ransmitter is then used, with the main survey electrodes,
cables and receiver, o collect additional data to be used
for corrections. The collection can be run in parallel with
the MT or CSAMT data acquisition, and requires little
additional survey time. Initial tests of the concept in field
studies near Sydney and over a skarn prospect in the
Parkes vicinity proved very encouraging. The “along-line
variation’ indicative of static shift was reduced by the
correction by a factor of about 5 in the Parkes case, and
the ‘corrected” CSAMT section appeared smooth and
regular as opposed to having the vertical striping typical

. of stahic problems.

MINERAL CASE HISTORIES: OVERSEAS (1)
KEYNOTE ADDRESS

Crossing the Borders: Exploration
Issues Overseas

Terry Crabb

~ Abstract

Puring the current economic downturn, with commodity

prices low and access to land creating more risk for

explorers, many Australian exploration companies have
cut back exploration budgets, have laid off staff, and are
privritising  projects. Some companies have refocused
their exploration efforts overseas. The reduced number of
line kilometres being flown by the exploration industry in
Australia has resulted in fierce competition amongst
airborne contractors, pushing prices way below
reasonable levels. A number of airborne contractors have
started up in the last five years, attracted by the
exploration upswing. Waorld- wide, the number of aircraft
providing high quality magnetics and radiometrics has
doubled over this period. What is happening in Australia
it being replicated around the waorld, Pricing of
international contracts has followed a similar trend
dropping well below the US$10.00 per line kilometre
mark in Africa and South America Aerodat in Toronto
proved to be the first airborne contractor fatality, and if
this trend persists, additional contractors will fail. During
this time, Governments have stepped in and are
contracting out the flying of large portions of potentially
mineral rich ground. AGSO and state governments in
Australia are being matched by Namibia, Morocco,
Argentina, and Denmark - all following the exploration
initiative so successfully promoted by South Australia in
1995. Whilst access to land is causing major problems
here in Australia; other countries like South Africa,
Argentina, Greenland, Hungary, India and Namibia are
opening up. Government data initiatives, software and
hardware developments, professional  societies,
education options, B & D, conferences and meetings
around the globe, plus cultural diversity, logistical
support, infrastructure and safety concerns for explorers
overseas are all assessed with a view towards what may
be happening by the end of this millennium.

MINERAL CASE HISTORIES: OVERSEAS (1)

The Fiji Airborne Geophysical
Survey Project

P [ Gumn, B, Rao, G

Abstract

The Australian Agency for International Development
(AusAID) funded Fiji Airborne Geophysical Survey
Project acquired 162,967 line kilometres of airborne
magnetic, radiometric and digital elevation data over all
the main islands of Fiji plos substantal portions of
adjacent sedimentary basins. The objective of the survey
was the creation of a public domain database to stimulate
mineral and petroleum exploration as well as providing a
basis for land use, environmental, geo-hazard and
geothermal studies. Analysis of the data for Vitu Levu
indicates two north-east trending zones of intrusive
centres that appear to be related to known mineralisation.
The northern zone is recognised as containing distinct
gravity and magnetic highs interpreted to be due to deep
intrusive stocks that fed voleanic centres. The volcanic
centres, which have close spatal associations with
epithermal gold deposits, are variably evident as circular
magnetic lows, presumably due to magnetite destruction,
potassium count rate highs, interpreted as due to potassic
alteration and circular topographic features reflecting
volcanic topography. The Vatukola epithermal gold
deposit which occurs in this belt exhibits all these
features. The southern belt of igneous activity, which
contains the Namosi porphyry copper deposit, is
characterised by a gravity low in which the intrusion
associated with Namosi causes a diffuse circular
magnetic anomaly, a potassium count rate high and a
topographic expression, Intersecting fault systems can be
noted to occur at the locations of both Vatukola and
Mamosi. The airborne data has been used to produce a
solid geology interpretation for the survey area in which
the characteristics  associated  with  the  known
mineralisation have been used to highlight arcas of
particular prospectivity, As surface volcanic cover in
many portions of the study area obscures potential
mineralising intrusive centres it has been necessary to
apply various high cut filtering processes, in particular
the upward continuation technique, in order to suppress
the magnetic effects of the voleanic rocks relative to the
magnetic effects of the intrusive centres.

G Singh, 1. Hone

MINERAL CASE HISTORIES: OVERSEAS (1)
Exploring the Solomon Islands
with Airborne Geophysics

P, Swiridiuk

Abstract

The Island of Guadalcanal occurs as an ‘s’ shape with
cach end twisted along the en echelon chain axis of the
Solomon Islands primary fractured arc. The regional
geology of Guadalcanal consists broadly of Mesozoic
gabbroic and ultrabasic basement with Tertiary intrusives
and sedimentary cover, and Quaternary volcanics.
Helicopter borne magnetic and radiometric surveying
was completed over 405 sq. km. on four tenements
adjoining Gold Ridge. Topographic variations of sea level
to 2400m within the survey areas necessitated a Squirrel
helicopter platform enabling a “Tight Drape” survey of
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30m sensor height and 100m line spacing. The objective of
the survey was to delineate known gold-copper porphyry
and epithermal style mineralisation events as well as
being used as a primary exploration tool for the detection
of new ore deposits and structurally favourable sites.
Transfer fault structures and dilatant zones were
identified from magnetic and lerrain model data
enhancements. This helped identify favourable sites for
volcanic  centres  to  develop with  accompanying
hydrothermal activity, alteration and mineral deposition.
Porphyry prospects in the mountainous southern
weather coast are coincident with magnetic features
which correlate with II' anomalies. An intense magnetic
anamaly on the side of Mount Popomanesu 15 interpreted
as an intrusive at the contact between gabbro and Kavo
greywacke beds where skarn occurrence is likely. A major
porphyry or volcanic event at Sutakiki is evident as a
magnetic anomaly core intrusive with an outer halo of
magnetite and potassium destruction Zkm in diameter
and coincident with a topographic depression. Magnetic
ring dykes are evident within the collapsed dome
suggesting remnants of post voleanic collapse activity.
Controlling mechanisms for widespread mineralisation
near the Cold Ridge deposit appears related to a partially
collapsed 10km diameter strato-volcano which is evident
from both the digital terrain model and Radarsat images.
An inner 5km diameter halo of potassium anomalies are
directly coincident with anomalous gold and copper,
Other volcano occurrences evident from the Radarsat and
magnetic data and from hot spring locations along strike
of the island indicate the presence of a magmatic are
which is a likely control of most of the mineralisation that
exists on the island. Digital terrain model data has been
extremely valuable in generating a drainage map to
enable accurate location of follow-up sampling as GPS
usage is restricted due to mountainous terrain and a
dense forest canopy.

LOCCING, GROUNDWATER &
ENVIRONMENTAL GEOPHYSICS

Recent Advances in Borehole
Resistivity Logging
K. Strack, O, Faini, A. Mezzatesta, L. Tabarovsky

Abstract

In locating hydrocarbons in a borehole, electrical logging
techniques play a key role since they can distinguish
between oil and water saturated rocks, During the past 5
years, numerous new clectrical logging technologies were
developed based on integrating state-of-the art
geophysical technology into borehole logging. The
technologies selected for this presentation include
shallow imaging devices as well as deep array resistivity
tools and a through casing resistivity device. Geophysical
hardware design, acquisition principles, data processing
and interpretation result in better measurements and
better signal-to-noise ratio which translate directly into
more hydrocarbon reserves. 3D numerical modelling that
has only recently become available supports all phases of
tool design and interpretation. Here, using case histories,
we illustrate how geophysical concepts go hand in hand
with the advances in electronics and information
technology to get better hydrocarbon reserve estimates.
Twa major hardware changes are the major contributing
factors: small signal measuring devices such as the sigma
delta converter and resulting multi-sensor  arrays

providing multiple depths of investigation. The electronic
advances lead to a hybridisabion of the receiver amplifier
and A/D crcuitry. As a result, the STAR resistivity
imager now measures calibrated values, which allow one
to successfully compare image button measurements
with a micro resistivity log. Data processing starts with
the acquisition of the complete waveform, which is then
stacked for signal-to-noise ratio improvement and
inverted o obtain the best possible match between the
measurements and the synthetic curves. In addition, the
inversion gives numerous quality indicators, which allow
the comparison between different inversion runs, Two-
dimensional inversion delivers not only a two-
dimensional distribution of the formation parameters but
also statistics that are essential for estimating the
reliability of the results. In a more complex environment
such as dipping beds, deep invasion and thin beds more
complex models are used on a selective basis, Array
resistivities from array induction and array laterolog
tools can be interpreted with higher vertical resolution. In
most cases this even results in an increase in hydrocarbon
reserves. Case histories for different tools and
applications clearly show the benefits of the new concept
of integrating multiple resistivity logs interpretation,

LOGGING, GROUNDWATER &
ENVIRONMENTAL GEOPHYSICS

Groundwater Geophysical Studies
in the Katherine Region

G Humphreys, [ Chin, M. Jamieson, D). Foo,
R. Sinvrdin, A, Knaplon

Abstract

The Northern Territory Government is under pressure
from the horticultural and cattle industries to develop
land for fruit-growing and improved pasture. Around
Katherine, local geology is dominated by the Tindal
Limestone, a thick sequence of Cambrian sediments
known to host high-yvielding aquifers, Water bores drilled
recently have been lested at yields approaching 100 litres
per second. The limestone is underlain by Cambrian-aged
Antrim Plateau basalt. The potential for high bore yields
is dependent on the thickness of limestone beneath the
regional water table, and the geophysical methods
investigated were intended to map depth to the top of the
basalt. With an increasing number of bores drilled,
definition of the regional water table is improved and
data modelling is enhanced. Aeromagnetics were flown
by CRAE in 1992, and the results merged with regitma]
magnetic data by them and later by Normandy in an
unsuccessful mineral exploration program. The imagery
showed a number of significant faults, which wene
assumed o control the depth to basalt. Many of these
faults were detailed with one or two ground magnebic
traverses, One fault system west of Katherine on
Manbulloo station is closely associated with the King
River and after test-drilling was shown to have significant

down-throw (and hence water potential) to the north-cast

of the faull, Ground magnetics has been used successtully
south-west of Katherine, where faulting and inclined
contacts have been used to determine controls on
hydrogeology. A number of joint DC Schlumberger and
Sirotem I1 soundings have shown little electrical contrast
between the limestone and the underlying basall. A

hyper-saline layer at the base of the basalt can usually be

located, and chemical analyses are being conducted to
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determine whether this water 1s fossil sea-water. Using
this as a target horizon will be valuable only if the basalt
gan be shown to be a consistent thickness over a defined
area, Oceasionally, a saline aquifer exists between the
basalt and the limestone, bul this is nol sufficiently
gommon to be diagnostic. Other electrical methods tried
have included self-potential profiling and single-loop
TEM profiling, but none has proven conclusive to date.
Gamma logging of bores is routine for investigation bores
and is essential in areas of lost circulation. It provides a
better regional correlation than drillers’ geological logs,
and is less subjective. Caliper logs are also used to locate
fracture zones within the limestone, to optimise screen
settings. Magnetic susceptibility is being tried to seek the
fractured and scoriaceous layers in basalt,

This investigation began as a regional mapping project,
and has been refined to finer scale as data have
accumulated. The availability of spatial analysis tools has
enabled a complex 3-dimensional geological model o be
developed. Inputs to the analysis have included the
groundwater databases of the NT Natural Resources
Division, AGSO/AUSLIG 9-second digital elevation
model, drilling and geophysical data from AGS0, NTGS
and mineral explorers. Recent advances in understanding
the hydrogeology of the Katherine region have been
possible only with aceess to complex digital data sets.
Geophysics has been successful in defining and refining
hydrogeological environments, thus contributing to better
estimates of the success rate and potential yield of bores.
Regional data analysis using groundwater, topographic
and land-system data have allowed better regional
interpretation of the groundwater supplies. Improved land
management and land-use planning will be implemented
to ensure sustainable development in the region.

LOGGING, GROUNDWATER &
ENVIRONMENTAL GEOPHYSICS

Mine-site Groundwater
Contamination Mapping
G. Buselli, H. Hwang, K. Lu

Abstract

A number of electromagnetic and electrical methods have
been applied jointly to map groundwater contamination
near mine-site landforms. The main methods being
investigated are transient electromagnetic (TEM) and
direct current (DC) resistivity soundings, DC profiling,
self potential (5P), and induced polarisation (IP)
measurements, combined  with  any  existing
hvdrogeological and hydro-geochemical data. At the
tailings dam of the disused Brukunga pyrite mine in
South Australia, reaction of groundwater with the
tailings causes the formation and discharge of sulphuric
acid. Geophysical methods have been investigated to
determine whether they can be used to characterise
variations in depth to watertable and map preferred
groundwater flow paths through the tailings dam. The
results of the geophysical surveys show that it is difficult
to determine any preferred channels of groundwater flow
from SP profiling data alone, but TEM and DC sounding
measurements have enabled accurate determination of
watertable levels and aquifer resistivity. The shallowest
and most resistive part of the aquifer occurs in the south-
east of the site, and we deduce that a possible source of
fresh groundwater enters the site here. It has been

recommended that efforts to reduce acid formation in the
tailings dam should concentrate on reducing this inflow
of groundwater.

PETROLELUM CASE HISTORIES: 3-D) SEISMC

Brown Bassett 3-D Seismic Survey:
Solving a Complex Statics Problem

D. Rirrrer

Abstract

This paper presents a seismic processing case history of a
3-D seismic survey from West Texas in the United States.
The seismic data were acquired in an area of very poor
seismic data quality due to the severe surface topography
and the large variation in near surface geology. The near
surface 15 made up of higher elevation mesas with
compression wave velocity of 4100 m/sec and lower
velocity valleys with compression wave velocity of 2900
m/sec. The near surface causes large, rapidly varying
statics in the reflected seismic energy, and poor data
quality after stack. Without statics correction there is no
coherent reflected signal after stack. The key to
processing was the statics solution, both reflection statics
and refraction statics. The key to the refraction statics was
picking the far-offscl traces for refracted energy that came
from a layer with higher velocity than the near surface.
The key to the reflection statics was using a maximum
power method. Maximum power reflection statics
worked well in this area of poor data quality, The data
was successfully processed producing coherent,
interpretable data in tﬂe zone of interest,

PETROLEUM CASE HISTORIES: 3-D SEISMC

A Depth Imaging Case History from the
North Sea Using a Phased Velocity
Modelling Approach

T. Dunbar, B, Daws, G. Hnﬁaud

Abstract

Building an accurate velocity model can be a very ime
consuming step in the quest for an optimum depth
migrated image. Various constraints, such as time and
expense, force compromises in the quality of the velocity
model and the subsequent depth image. This paper
suggests using a phased approach to velocity model
building, which employs fast simple techniques in arcas
of relatively simple geology, and more robust modelling
techniques where the geology is more complicated. The
accuracy of the model is constantly validated to ensure
that the current model building technique is not
introducing an unacceptable amount of error. We
demonstrate our velocity modelling  technique by
showing a case history from the North Sea. Business
drivers introduced significant time constraints to the
project. Using the phased velocity modelling approach,
we were able to reduce the cycle time by an esimated 4
months, and provide a depth imaging solution which
addressed business issues, potentially saving 516 m in
future costs.
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PETROLEUM CASE HISTORIES: 3-D} SEISMC

3D Seismic Surveying for Coal Mine
Applications at Appin Colliery, NSW

P. Hatherly, B. Zhou, G. Poole, 1. Mason,
H. Bassingfhnoaighte

Abstract

Modern underground coal mining requires detailed
knowledge of geological faults and other geological
features. A fault of throw greater than a seam thickness of
about 3 m can cause enormous delays to mine production.
BHF Coal has been using 2D seismic surveying for some
time to map structures with throws down to about 5 or 6m
but in an effort to obtain better resolution (mainly through
seismic coverage), 3D seismic surveys are now being
undertaken. For this application, the strength of 3D seismic
surveying lies in the ability to establish the continuity of
subtle features from one bin section to the next. Maps of
the interpreted horizons allow very small features to be
seen. Attribute analysis adds further structural and
lithological information to the interpretation. The present
indications are that 3D seismic surveying is set to become
a key tool in coal mine exploration,

MINERAL CASE HISTORIES: OVERSEAS (IT)

Geophysical Exploration for Gold in
Gansu Province, China

W. Guo, M. C. Dentith, [. Xu, F. Ren

Abstract

Gansu Provinee is in north central China. The Provinee is
rich in mineral resources with more than 100 known
deposits, containing a variety of commodities, and of a
number of different styles. However, gold reserves in
Gansu were insignificant until the mid-1980s when
developments in geochemical exploration techniques led
to the discovery of over 40 new deposits. These
geochemical methods play a key role in gold exploration
in Gansu, particularly during reconnaissance exploration.
Geophysics tends to be used as a tool to follow-up in
prospective arcas, The role of geophysics in gold
exploration in Gansu can be illustrated using a number of
case studies. The deposits described here are at Liba,
Huaxi, Liziyuan, Nanjinshan and Xiaoxigong. These
deposits are of different type, and this results in different
geophysical methods being effective in each case. The
Liba and Huaxi deposits occur in sedimentary rocks.
They are structurally controlled and sulphides are
associated with mineralisation. Ground magnetic surveys
are useful for mapping the mineralised structures and
stratigraphy. However, the IP method is badly affected
by conductive cover. The deposit at Lizivuan is also
structurally controlled but occurs in altered granodiorite.
Sulphides are again associated with mineralisation,
Mineralised bodies within granodiorite are associated
with coincident I and geochemical anomalics. However,
in this case ground magnetic data are ineffective. The
Nanjinshan deposit occurs within high-grade quartzitic
metasediments and again structural control is evident.
Sulphides scattered within quartz veins are associated
with the mineralisation. The resistivity method is
effective for determining positions and depth extensions
of gold-bearing quartz veins. In the Xiaoxigong deposit,
borchole geophysical methods were very useful during
the evaluation of the deposit. Geophysical logging was

able to efficiently identify the mineralised sections. Mise-
a-la-masse potential and IP data were able to determine
the spatial distribution of mineralisation. Drill haole
measurements of potential, using a surface source, hel
to find blind mineralisation adjacent to the drillhole.

MINERAL CASE HISTORIES: OVERSEAS (1)

Geophysics of the Porgera Gold Mine,
Papua New Guinea

[, Levett, K. Lagan

Abstract

The giant gold deposit of Porgera, located in the Enga
Frovince in highland Papua New Guinea, had a 1997
reserve of 82.6 Mt at 4.4g/t, or 11.6 Moz. The high grade
mineralisation, most of which has now been mined out, is
associated with quartz-roscoellite veining along the
Romane Fault Zone (zone VII). Early prospecting in the
late 1930's discovered alluvial gold in the Porgera valley.
From 1964 to 1983 the Waruwari deposit was defined by
cast-west drilling and in 1983 the Romane Faull
mineralisation was discovered using north-south drilling,
While geochemistry and drilling have been credited with
the discovery of zone VII, geophysics has played an
integral part in defining the extent of the Porgera
Intrusive Complex and if used earlier in the exploration
process may have led to the discovery of zone VII before
more than 200 drill holes were put into the deposit.
Geophysics has been used extensively in Porgera’s
exploration program to target buried intrusives. Some of
the most successful tools used have been airborne
magnetics to map the intrusives, along the contact of
which mineralisation is associated, 1P and radiometrics
have defined the extent of the hydrothermal system, the
Romane Fault Zone is shown in K/Th ratio and a
combination of 3D magnetic modelling and AMT has
defined the system at depth in the latest round of work.

MINERAL CASE HISTORIES: OVERSEAS (11)
Applications of TEM in Taiwan
C. 5 Chen

Abstract

Three case studies, based on the results of a large dataset
of SIROTEM soundings, demonstrate the applications of
TEM in Taiwan. The transmitter-receiver array used was
the in-loop configuration with the dimensions of the
square transmitter loops varying from 20 m to 400 m on
one side for effective exploration depths between 20 m
and 500 m. Occam’s smooth model inversion was
employed to reduce the temptation to over-interpret the
data and to eliminate arbitrary discontinuities in simple
layered models. The inverted results were fltered and
then organised into both depth slice and cross sections to
study the 3D geo-electric structures of the survey area.
The first case study is located on the south-western coast
of Taiwan. The 3D resistivity images show fresh-water
saturated sand and /or gravel sediments in the northemn
part of the survey area, while a widespread sca-water
intrusion is evident in the south. These findings are
supported by more than 140 wells. The second case study
is located in eastern Taiwan. Based on the TEM sounding
results, one predominant electrical discontinuity can be
recognised in the Longitudinal Valley which agrees well
with the known suture trace on the surface between the
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Philippine Sea and the Eurasian plates. The third case
study is in the urbanised Taipei Basin. The 3D resistivity
images display basement topography and trace the
probable faults of Taipei Basin. These findings are
supported by more than 180 wells, Therefore, TEM
surveys can work around the urbanised city where
ambient electrical noise is high, and open spaces limited.

ELECTRICAL METHODS OFFSHORE & EM INVERSION

Marine Self Potential Exploration
G. Heinson, A, White, 5. Constable, K. Key

Abstract

Self Potential (SP) exploration, which is commonly used
on land, may be extended oftshore. At the seabed,
seawater has a reduction-oxidation (redox) potential of
4200 to +400 mV. With increasing depth through the
sediments, bio-geochemical factors produce an anoxic
environment with a redox potential of between -100 to
200 mV. A conducting medium, such as a mineral vein,
will act as a short circuit and the return current in the
seawater and sediments produces an 5P anomaly,
Alternatively, fluid flow through faults offshore may also
generate a measurable electro-kinetic self potential.
Marine SP measurements show significantly lower noise
levels than land measurements, due to the uniform
manne environment and low contact resistance of the
electrodes, so that anomalies of a few tens of microvolts
or less can be differentiated from noise. Recently, marine
SP measurements south of Eyre Peninsula, South
Australia and Rose Canyvon, San Diego, California have
been made. In both cases, a series of horizontal electrode
dipoles were towed close to the seafloor in depths of up
ko 100 m to measure the electric potential gradients. A
proton-precession magnetometer was also towed at the
surface in the Eyre Peninsula experiment. The major
source of noise 1s from ocean swell and waves, which
may be minimised by coherent stacking of signals, and by
band-pass filtering. South of Eyre Peninsula, 5P
anomalies of magnitude 100 mV /m and width 2 km were
observed on a number of traverses perpendicular to the
trend of an onshore mylonite zone. Little correlabion
exists between the 5P and magnetic data, suggesting that
the SI* sources are either non-ferrous minerals such as
graphite, or due to the electro-kinetic effect of
groundwater low through the fracture zone,

ELECTRICAL METHODS OFFSHORE & EM INVERSION

Electrical Sea-Floor Investigations - Direct
Current and Frequency Sounding Methods

N. Schroeder, V. Rubakin

Abstract

In sea-floor investigations seismic methods are normally
the maost successful tools for unmasking the geological
problems below the sea-bottom. However, in some
geological situations it is very difficull Lo obtain useful
seismic signals. Oil prospecting in areas where the
sedimentary rocks are covered by plateau-basalts, and
geotechnical investigations in shallow waters where the
sea bottom 1s covered by thick layers of gaseous mud, are
two examples where the seismic methods often give
unusable results. Today marine electro-prospecting based
on both direct current (DC) and frequency sounding (FS)
methods is also used as a tool in the investigation of sea

bottom composition. DC and FS methods have been
successfully developed for shallow water investigations.
The parameters of the equipment used in such kinds of
marine searches usually allow investigators to obtain
significant results for depths of up to 100 meters. The
research presented aims to adapt DC and FS methods for
shallow water prospecting to the problems of mapping
the sedimentary rocks buried by hundreds or thousands
of meters of plateau-basalts as in the case study in the
Faroe lsland waters.

FLECTRICAL METHODS OFFSHORE & EM INVERSION

Fast Inversion of Electromagnetic
Array Data

B. Singer, E. Fainberg

Abstract

An inversion algorithm usually includes modelling and
optimisation components. In turn, the optimisation part
of the algorithm requires evaluation of Frechet
derivatives with respect to the model parameters. As a
result, traditional inversion algorithms imply multiple
simulation of the model response. Unless a powerful
computer is used, only a limited number of the model
parameters can be found, Quite often practical needs far
exceed the limitation on the number of parameters that
can be used even on a powerful computer. Besides
requiring a significant computer resource, a large number
of unknown parameters also results in a large number of
mudels satisfying the data. For interpretation of the
clectromagnetic data in  a realistic geological
environment, it is beneficial to use an inversion algorithm
satisfying the following criteria: (1) The algorithm should
allow for an adequate presentation of the geological
situation. In particular, this means that the number of
independent parameters describing the model can be
large (from many hundreds to tens of thousands). (2) The
algorithm is preferably based on a direct inversion
approach avoiding multiple simulation of the model
response. (3) The algorithm may use a simplified earth
model. The model should be described using parameters
that can be found with a smaller degree of uncertainty
compared to the full 3-D conductivity distribution, We
outline a number of algorithms that can be used as a
practical tool for interpretation of 3-D electromagnetic
data. A choice of the particular algorithm is determined
by the type of the data to be inverted and the thin sheet
madel that adequately represents the geological situation.
Computation on a numerical grid of aboul 104 nodes
typically takes a few minutes per period when run on a
PC. Similar algorithms can be used for inversion of time-
domain and controlled source data. We present examples
of inversion of the areal magneto-telluric response. The
inversion is targeting conductance of the subsurface and
deep inhomogeneous layers.
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SEISMIC PROCESSING CASE STUDIES

Cape Ford-1, An Example of the
Consequences of True Amplitude
Processing for Inversion to Acoustic
Impedance and Porosity Prediction

M. Rauch, P. Woods

Abstract

The Cape Ford-1 well is located in the Bonaparte Basin,
Block WA-128-F, offshore Western Australia. Prior to
drilling the well a comprehensive AVO and acoustic
impedance inversion study was performed. Input for
inversion to acoustic impedance was a CDP stack
generated from true amplitude processing gathers, time
horizons of relevant reflectors, and a low-frequency
velocity trend caleulated from neighbouring well data.

The Turtle-2 well is located up dip from the Cape Ford-1
well, and was used for phase matching and calibration
purposes, Turlle-2 log acoustic impedance values were
converted to porosity values and extrapolated down dip
to the Cape Ford-1 well. Average porosity in the
Tanmurra formation sands at the Turtle-2 location was
12%. Predicted porosity at the Cape Ford-1 location was
25%, in comparison to a total porosity of around 10%
encountered in the well. Cape Ford-1 well logs indicated
the presence of hydrocarbons,

A class-3, hydrocarbon saturated sandstone with low
total porosity usually displays a small zero offset
reflection coefficient and a large increase in amplitude
with offset. A class-3, hydrocarbon saturated sand with a
high total porosity shows a medium to large zero offset
reflection coefficient and a smaller increase in amplitude
with offset, The inverted acoustic impedance value of a
true amplitude stacked trace at the top of a low porosity
sand will diverge much more from the zero offsct
reflection coefficient than would be the case of high
porosity sand, Therclore, in order o minimise errors
when predicting porosity, only the zero offset reflection
coefficient should be used for acoustic impedance
inversion. This explains the discrepancy between
predicted and ohserved porosity values at Cape Ford-1.

This paper shows synthetic modelling results using both
low porosity and high porosity sandstones. Each
synthetic data set was inverted to acoustic impedance,
first by using the true amplitude processed CDP gathers
and second by using the zero offset reflection coefficients.
Our modelling indicates that the use of true amplitude
processed data with large changes in amplitude with
offset are unreliable for porosity prediction. The seismic
data around Cape Ford-1 was again inverted to acoustic
impedance using only the rear offset stack. These results
are compared with the previously performed inversion to
acoustic impedance resulls.

SEISMIC FROCESSING CASE STUDIES

The Greenshank Anomaly -
An AVO Case History

M. Rauch, E. Collins
ABSTRACT

The Greenshank anomaly straddles the border betweer
WA 246 P and WA 1 I, in the Dampier Sub basin on the
North West Shelf of Western Australia. Tt is located
approximately 70 km northwest of Dampier and 25 km
northwest of the Stag Oilfield.

Seismic data over the Greenshank anomaly displays
series of high amplitude events, dipping basinward near
the centre of a northeasterly trending fault block. These
anomalous amplitudes were correlated from regional
seismic control to the lower M. australis Sandstone withir
the lower Cretaceous. Pre-drill seismic interpretation,
AVQ and acoustic impedance studies over the anomaly
suggested the presence of a stratigraphic trap thal
comprised either a high porosity brine filled sand, or a
hydrocarbon saturated low acoustic impedance sand
However, the drilling of Greenshank 1 in June 19%
encountered a low acoustic impedance shale with minor
gas shows beneath a higher velocity cemented claystone
at the level of the seismic anomaly. The higher acoustic
impedance lower M. australis Sandstone intersected
below the shale was very poor quality and water wet,

A post-drill AVO study was conducted to explain the
difference bebween the observed AVO behaviour and the
well results. Synthetic forward AVO modelling was
performed using the Greenshank-1 measured sonic
density and synthetic shear sonic data. This study
showed that the fluid factor anomaly is caused by the low
acoustic impedance shale above the reservoir and not the
sand as interpreted pre-drill. The acoustic impedance and
Poissonis ratio in the shale decreases relative to the
overlying high acoustic impedance claystone unit,
resulting in a positive AVO anomaly.

Keywords: AVO, Synthetic AVO modelling, Greenshank
Anomaly, Greenshank-1, M. australis Sand
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SEISMIC PROCESSING CASE STUDIES

Simple versus Complicated Seismic
Processing in the Exmouth Sub-Basin

G. Duncan

‘Abstract

Seismic data quality in the deep water regions of the
Exmouth Sub-basin, Western Australia is generally
excellent. Both the temporal and lateral resolution are
very high, allowing the identification of fine geological
detail. These deep water data contrast with the data
quality over much of Australia's offshore exploration and
producing regions, where multiples, velocity inversions,
poor reflectivity contrasts and sea floor reefs and
channels seriously degrade data quality. A quite different
approach to seismic data processing is required for
processing seismic data from the deep water Exmouth
Sub-basin than is normally used for the more noisy areas
of offshore Australia. Rather than concentrating on
processes that improve the signal-to-noise ratio of the
data, it is more important to concentrate on processes that
do not distorl the seismic wavefield. In processing
seismic data recorded in 1994 in the Exmouth Sub-basin,
many processes tvpically applied to seismic data did not
lead to any improvement in quality. In fact, it proved to
be quite difficult to find processes that actually improved
the quality of the data. It was found that the results of
processing were very susceptible to the type of
deconvolution applied to the data. Conventional trace-
by-trace prestack decanvolution was found to introduce
reverberations, degrading the quality of the final
migrated section. A shot averaged deconvolution process
was found to produce vastly superior results than trace-
by-trace deconvolution. Other processes such as shot
domain F-K filtering, trace summation and F-K
demultiple were found to have little effect on the quality
of the final section. These processes, however, can
introduce subtle distortions of the wavelet, and hence
should only be used if it can be demonstrated that they
produce noticeable improvements. The final sequence
used to process the data was extremely simple, and
consisted of: (1) gain recovery; (2) large gate trace
equalisation; (3) shot averaged deconvolution; (4) one
pass velocity analysis; (5) NMO, mute and stack; and (6)
migration followed by bandpass filtering. Probably much
of the deeper water regions of Australia could benefit
from the use of a very simple processing sequence such as
presented in this paper.

AIRBORNE CAMMA SPECTROMETRY (I}
KEYNOTE ADDIRESS

Crossing the Technological Borders in
Airborne Gamma-Ray Spectrometry -
A Historical Perspective

Rabert Grasty

Abstract

Airborne gamma-ray spectrometry commenced in the
late 1960's, primarily for uranium exploration. Since the
mid-1970's, the method has been applied extensively in
support of geological mapping and mineral exploration.
In 1997, it is estimated that in the western world, between
3 and 4 mullion kilomelres of airborne gamma-ray
surveying were carried out These surveys, normally

flown at a height of approximately 120 m above the
ground, typically utilise between 30 and 50 litres of Mal
detectors with 4 or B litres of shielded detectors for
monitoring variations in atmospheric radicactivity. In the
196lr's, airborne gamma ray spectrometry was a
qualitative prospecting  technique, principally for
uranium exploration. The equipment was insensitive and
tended to be susceptible to spectral drift. Cylindrical
detectors with up to seven photo-multipliers tubes
(PMTs) on each detector made the daily checks of the
equipment both time consuming and difficult. In the
1970's, the development of large volume prismatic
detectors with just one PMT made the operation of the
equipment much easier. These 10 x 10 x 40 cm (1 x 4 x16
inch) prismatic detectors could also be packed more
efficiently into rectangular boxes containing 4 detectors.

The early gamma ray spectrometers generally recorded
three or four spectral windows, These windows were used
to monitor 40K gamma-rays at 1460 keV, 21481 gamma-
rays at 1760 keV from the uranium decay series, and 208T1
gamma-rays at 2615 keV from the thorium decay series. A
total count window was also used to monitor overall
levels of radioactivity. Modern spectrometers record at
least 256 channels of spectral data in the range 0 - 3 MeV,
together with the three standard windows. A cosmic ray
window which records all incident particles above 3 MeV
is also used to monitor cosmic ray increase with aircraft
altitude above sca-level All modern spectrometers arce
energy stabilised so that gamma-rays of the same energy
always fall into the same channel. This is achieved by
continuously monitoring one of the prominent gamma-
ray peaks from potassium or thorium.

Standardised procedures for converting the airborne
gamma-ray measurements to ground concentrations of
potassium, uranium and thorium were developed in the
late 197075 mainly through large government uranium
exploration programs such as those carried out in the
United States and Canada. These procedures were
developed because many aircraft with different detector
volumes were involved in these national programs. In
1991, the International Atomic Energy Agency (LAEA)
produced a practical guide to airborne gamma ray
surveying which was based on the Canadian and United
States standards. More recently a guide to the technical
specifications for airborne gamma ray surveys was
published by the Australian Geological Survey
Organisation in co-operation with state governments and
industry. An essential part of calibrating an airborne
spectrometer is to determine the system stripping ratios.
These stripping ratios are the ratios of the counts
detected in one window to those in another window
from pure sources of the potassium, wuranium and
thorium. Four or five large concrete calibration pads,
typically 8 m across and with known concentrations of
the three radicactive clements were initially used to
establish these spectral ratios. However, these pads are
difficult and expensive to build. Nowadays, four small
concrete pads, Im x lm x 30 cm and weighing
approximately 700Kg are used to determine the stripping
rativs for both ground and airborne spectrometers,
Experiments have shown that these small pads give the
same calibration constants as the much larger and more
expensive aircraft calibration pads and have proved to be
an effective and inexpensive way of calibrating both
ground and airborne gamma-ray spectrometers.
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Airborne sensitivities are determined from flights at
different altitude over a calibration range whose ground
concentrations are measured with a calibrated portable
gamma-ray spectrometer. These flights are also used to
derive exponential factors to correct for changes in the
airborne count rate with aircraft altitude. The IAEA has
produced guidelines for setting up such an airborne
calibration range.

In compiling the airborne gamma-ray data to produce
maps of the ground concenlration of potassium, uraniam
and thorium, one of the most difficult problems (o
overcome is the presence of radon and its decay products
in the atmosphere. Radon is a member of the uranium
decay series and, being a gas, can diffuse out of the
ground. Under certain climatic conditions and in some
parts of the world the effect of radon and its gamma ray
emitting decay products can be significant and cause
serious errors in  the measurement of ground
concentrations of uranium.

One of the first methods to correct for atmospheric radon
was through the use of small secondary detectors placed
on a lead shield and thus partly shielded from radiation
from the ground. These secondary detectors are usually
known as 2pi or upward looking delectors as they
respond principally to radiation from the half space
above the aircraft. Nowadays, it is common practice for
these upward looking detectors to be located inside the
main detector package immediately above the main
crystals, With this configuration, the main or downward
lovking detectors act as the shield to ground radiation
and the extra weight of lead is unnecessary. More
recently, a spectral ratio technique has been used to
estimate the contribution of radon decay products in the
air. This technique relies on differences in the ratios of
two 214Bi gamma ray peaks at 609 and 1760 keV for
radon decay products in the air and the ground. This
technique has proved to be particularly successful in
Australia. However, it is has proved to be difficult to
apply this technique in the northern hemisphere due to
the interference of 137Cs gamma radiation at 662 keV
from atomic weapons lesting,

Many of the earlier gamma ray surveys were not
calibrated, simply being presented as count rates in the
potassium, uranium and thorium windows, Recently,
procedures have been developed to “hack-calibrate”
these older data sets so that they can be combined into
regional maps. Many older airborne survevs have now
been back-calibrated.

One of the main limitations of the airborne gamma-ray
spectrometric method has been due to the statistical
nature of the gamma ray counting process. Even with the
large volume MNal detectors currently used, the count
rates from the individual radio-element windows are low
and resull in significant errors in measuring  ground
concentrations, particularly uranium. Recently there have
been major advances in reducing the statistical errors in
the window measurements by utilising the full 256
channels. This has resulted in more reliable
measurements of the ground concentrabion of potassium,
uranium and thorium,

Airborne gamma ray spectrometer systems can also be
used for environmental menitoring. Radioactive debris
from the Russian nuclear satellite Cosmos 954 was
successfully  located by  airborne  gamma  ray

spectrometry. They have also been used for mapping
radivactive contamination from the Chernobyl nuclear
accident and for mapping radivactive plumes from
nuclear reactors.

AIRBORNE GAMMA SPECTROMETRY (1)

Improved NASVD Smoothing of
Airborne Gamma-Ray Spectra

B. Minty, P. McFadden

Abstract

Moisc-adjusted singular value decomposition (NASVD)
is a spectral component analysis procedure for the
removal of noise from gamma-ray spectra. The procedure
transforms observed spectra into orthogonal spectral
components. The lower-order components represent the
signal in the original observed spectra, and the higher-
order components represent uncorrelated noise. Noise is
removed from the observed spectra by rejecting noise
components and reconstructing the spectra from lower-
order components. A synthetic dataset has been used to
obtain new insights into the NASVD method, The dataset
is based on an airborne survey over the Jemalong Plains
area, NSW, The estimated ground concentrations of
potassium (K), wranium (U) and thorium (Th) were
spatially filtered and then used to synthesise airborne
spectra using simulated Poisson noise. These spectra
include a background component based on typical
aircraft and cosmic background, and a simple model of
the distribution of atmospheric radon. The application of
NASVD smoothing to this dataset gives a much greater
reduction in U concentration errors than that normally
experienced, Careful investigation suggests that the
reason for this is that the Jemalong Plains dataset exhibits
high correlation between U and Th, and because the
survey was flown on a day of low and near constant
atmospheric radon concentration. If the dataset is
modificd by either adding spectra derived from an
anomalous U/Th source, or by including atmospheric
radon variations typical of most airborne surveys, then
the large reductions in U concentration error are no
longer achieved, Tests on the synthetic data suggest that
the smaller the varmation in spectral shape within the
input signal, the greater the noise reduction. This is used
to develop an improved implementation of the NASVD
method that can be applied to large survey datasets
Instead of processing the survey data by flight, the entire
survey database is sorted into clusters on the basis of
similarity in spectral shape, and the NASVD method is
applied to these clusters. This typically halves the K, U
and Th fractional errors compared with those obtained
when the data are processed according to flight. This
increases the amount of geological information that can
be extracted from enhanced images of the processed data.

90 Conference Preview {_k_t;::bpfr,f' November 1998

ASEC 13th International Geophysical Conference & Exhibition




AIRBORNE GAMMA SFECTROMETRY (I}

Reducing Statistical Noise in
Airborne Gamma Ray Spectra

|: Hovgaard, K. Grasty

Abstract

There are three main noise reduction methods which are
being used Lo process airborne radiometric data. In one
method, potassium, uranium and thorium spectra are
computer fitted to the measured spectra. The other two
methods are the Maximum Noise Fraction (MNF) method
and the Noise Adjusted Singular Value Decomposition
(NASVD) method which are designed to extract the real
spectral components present in the data. These spectral
components are then used to reconstruct cach measured
spectra with reduced noise, In all three methods, it is
important to consider the statistical noise on each
channel, It is shown that due to this noise, principal
component (PC) analysis 1s unable to extract the real
spectral components present in the data. However, a
modified version of the PC method can be used as an
effective noise reduction technique. The NASVD method
can be used not only for neise reduction bul also o
extract the real spectral components, since all channels in
all spectra are scaled to approximately the same absolute
noise level, In the MNT noise reduction method, the same
channel number is assumed to have the same noise level
throughout the survey area which is only valid in areas
where the radicactivity levels are constant.

POSTERS (I}
A Shallow Subsurface Investigation
of a Site at Winnererramy Bay, Sydney

M. Lackie, K. Gohl

Abstract

Winnererramy Bay is located near Mona Vale, Sydney, on
the southern shores of Pittwater, The site is approximately
6 Ha in arca and mostly open land. The land is essentially
estuarine sands and muds over a sandstone basement
which has in recent times been used for the dumping of
concrete blocks, machinery, domestic waste and whole car
bodies. The objective of this study, aside from the tuihon
of students, was to assess the shallow sub-surface of the
area using a number of geophysical techniques. A seismic
refraction survey was carried out using a 24 channel
Geometrics Strataview R48 Seismograph using either a
hammer or shotgun source. Three distinct layers were
detected; a dry unconsolidated sand generally 3 m thick
overlying a wet unconsolidated layer 30 to 60 m thick on
lop of a sandstone basement, The depth to basement was
greater in the west of the site, towards the centre of an
infilled fluvial channel system. The depth to basement
determined from a 100 m loop SIROTEM 3 survey
correlates quite well with the seismic results. The results
from various Schlumberger Array resistivity soundings
tended to concur with the three layers identified by the
seismics but the thickness of the second laver was quite
variable (1-100 m), primarily due to very noisy data
resulting from problems with getting enough current
input. A detailed (2m line spacing) magnelic survey was
done using a G-858 caesium vapour magnetometer. The
survey revealed many dipole anomalies, these being
associabed with shallow buried ferrous objects, the most

common being reinforced concrete. In the north of the
area, where a training trotting track has been established
since 1974, the occurrence of such anomalies was
considerably less, A Geonics EM31 was used to conduct a
FDEM survey (5m grid) over the site. The western edge of
the site is bounded by a storm-water drain and the data
delineates it with a significant increase in conductivity
close to the drain. In the south of the site a linear feature is
also observed, its cause not obvious.

POSTERS (1)

Time-Varying Effects in Magnetic
Mapping: The Concept of a
Magnetic Amphidrome

F. E. M. Lilley, A. Hitchmun, L. Wang

Abstract

Superimposed upon the main part of Earth’s magnetic
field, which is steady over the duration of a magnetic
survey, is a smaller part which fluctuates with time. The
removal of this time-varying part is a major objective of
survey data reduction, and 15 especally important in the
case of modern acromagnetic surveys which are of high
resolution. In this paper known aspects of behaviour of
the time-varying part of Earth's magnetic field are
reviewed, and the concept of an ideal magnetic
amphidrome is introduced. The term is taken by analogy
with its use in physical oceanography. A magnetic
amphidrome is a place where fluctuations with time of
the total magnetic field, as measured by a total-field
survey instrument, are always nil. Parkinson’s concept of
a ‘preferred plane’ for magnetic field changes enables an
especially simple description of a magnetic amphidrome.
An amphidrome will occur when the normal to the
preferred plane is parallel (or anti-parallel) to the
direction of the steady total magnetic field for that place.
Case histories of measurements of the fluctuating
magnetic  field in Australia  show examples of
approximate magnetic amphidromes, In this sense
Australia is quite ‘amphidrome rich’, especially near its
southern coastline. A numerical model of the clectrical
conductivity of Australia, set in its surrounding seas, is
used to predict amphidromes regionally. This paper is
part of the CICADA project (Clarifving Induction
Contributions to Aeromagnetic Data).

POSTERS (I

Magneto-telluric Exploration of the Eyre
Peninsula Electrical Conductivity Anomaly

A. White, G. Heinson, 5. Constable, P. Milligan,
F.E M. Lilley, H. Tah

Abstract

The Eyre Peninsula Anomaly (EPA) is a major linear
electrical conductivity structure in the middle to lower
crust that has been mapped by EM methods from the
southern coastline to about 500 km inland. Conductance of
the anomaly is between 3,000 and 10,000 S, due to either
saline fluids in a fracture zone or from mantle-derived
graphite deposits. The strike of the anomaly follows the
trends of other tectonic structures, such as the mylonite
shear zone to the east and banded iron formations.
However, there is no surface geological expression of the
EPA, and no conductivity anomaly associated with the
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mylonite zone, despite the presence of economic quantities
of graphite. A correlation between the EPA and a broad 30
mGal gravity anomaly suggests that the high conductivity
is associated with extensional-faulting in the crust and
mantle upwelling, possibly related to marginal rifting at
the time of break-up of Australia and Antarctica. In April-
May 1998, the SWAGGIE (Southern Waters of Australia
Geo-electric and Geomagnetic Induction Experiment)
praject took place. On land, 23 recording magnetometers
were deployed in an array across the southernmaost part of
Eyre Peninsula with spacing of less than 5 km, to delineate
the position and depth of the EPA. At the same time, 18
seafloor magneto-telluric sites were occupied in three
linear arrays; two parallel to the edge of the continental
shelf and one perpendicular, extending across the shelf to
the abyssal plain. These land and marine instruments were
deployed for 50 days, sampling at (1.1 Hz. An additional 10
seafloor magneto-telluric sites were obtained using a high-
frequency system with a sample rate of 25 Hz over a two-
day deployment. The main objectives are to investigate the
marine extent of the EPA and its depth and conductance,
which will improve our understanding of the tectonic
evolution of southern Australia.

FOSTERS (1)

The ‘Coast-Effect’ at Micro-pulsation
Frequencies, and its Implications for
High-Resolution Aeromagnetic Surveys

P. Milligan, A. Hitchnum, F, E. M. Lilley

Abstract

The geomagnetic phenomenon known as the Coast Effect
usually refers to the enhancement of the vertical
component of geomagnetic Auctuations with proximity to
the coast (or, more precisely, with proximity to the
continental slope). It has been well defined by many
studies of several continental margin types for longer
periods (in the range of several minutes to many hours),
but has not been measured at the shorter periods
representative of micro-pulsations (a few seconds to
several minutes). Measurements of the total magnetic
field, as produced by airborne magnetic surveys, also
display a coast effect, as the vertical magnetic component
provides a significant input to the total-field in the
Australian region. Micro-pulsations have a range of
amplitudes, from fractions of a nT to several nT. As their
spectrum overlaps that of near-surface ground magnetic
sources, as measured by aeromagnetic surveys, their
detection and remaoval are highly desirable to avoid false
interpretations of the data. For most magnetic surveys, a
single base-station is used o monilor the time-varying
component of the total field, with its data subtracted from
those of the survey. Thus, errors can be introduced into
aeromagnetic survey data if the spatial non-uniformity of
time variations s nol taken into account, particularly for
coastal surveys. It is more important to quantify the
shorter-period variations for such surveys, as their spatial
variability is less likely te be removed by tie-line
levelling. Time variations in three orthogonal
components of the geomagnetic field have been
measured along a profile perpendicular to the east coast
of Australia, extending from several hundred kilometres
inland to near Durras on the coast, with one sea-floor site
on the continental shelf. Canberra Magnetic Observatory
also lies on this profile. High-resolution ring-core

fluxgate sensors were used in the field instruments, with
a sampling interval of 55, and data were recorded for twao
weeks. Thus, the coast effect from periods of a few tens of
seconds to the daily variation has been well defined. It is
frequency dependent, and the implications for airborne
magnetic surveys are discussed.

FOSTERS (1)
The TEMPEST Airborne EM System
K. Lane, C. Golding. A. Green, P. Pik, C. Plunkett

Abstract

The TEMPEST airborne EM System has been developed
by the Airborne EM Systems group at the CRC AMET. It
is a towed bird, time domain system. A medium power
version has been operated in a Trislander aircraft, and a
high power version is planned for a Skyvan aircraft. The
transmitter produces a square wave of user-defined duty
cycle and base frequency, free from the effects of
variation in pulse width. The towed bird contains a 3
component receiver coil set. A high speed ‘streaming’
acquisition system records up to 150,000 samples per
second as well as performing preliminary processing
functions to assist the operator with quality control. A
range of sensors record the attitude and motion of both
the aircraft and the receiver coils, allowing improved
monitoring and correction for changes in the transmitter-
ground-receiver geometry, Data reduction algorithms
have been developed or modified to take advantage of
the range of sensors present and the bandwidth of the
received signals. Examples of data acquired during initial
TEMPEST surveys are presented.

POSTERS (D)

The International Campaign Comparing
Electrodes for Geoelectrical Measurements

K. Lu, |. Macnae

Abstract

In many applications of electrical geophysics, the
electrodes used to detect signal seem to be an important
source of noise. To identify which electrodes were mosl
stable for electric field measurements, an international
campaign to  evaluate electrodes for long-term
monitoring of the telluric feld was held at Garchy, France
between April 1995 and April 1996. More than fifty
electrode pairs from around the world took part in the
campaign. Most of the clectrodes were metal-electrolyte
designs, but with different construction details. The inter-
comparison was carried out through laboratory and field
experiments. The results of the experiment showed a
surprising variation between the performances of
different electrodes. Stability as determined in a brief
laboratory experiment proved Lo be an excellent predictor
of long-term field stability. Instabilities of differing
qualitative character were noted over the year. Linear
drift may be caused by gradual changes in ground
contact, leaking of electrolyte, or the changing of chemical
concentration of electrolyte within the electrodes. Sudden
onset of transient noise, which could be as large as 20 mV,
is likely to be an electrochemical process such as reaction
charge release and accumulation within the electrodes,
Other physical causes of drift could be attribuled lo
mechanical contact problems. Of metal electrodes,
stainless steel is by far the best.
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POSTERS (1)

Seismic Constraints on EM Modelling
by Detailed Travel Time Inversion

L Kirby, K. Goll

Abstract

A comparison of seismic refraction models and time-
domain airborne electromagnetic (AEM) conductivity-
depth images has been conducted for an area in the
Eastern Goldfields, Western Australia. The principal aim
was to determine the concurrence of the models, suggest
reasons for any differences, and to investigate the validity
of using velocity models as possible constraints on the
geometry of geologic structures for refinement of the
AEM images. Scismic first arrival data from a deep
crustal reflection survey were used to produce 2D
refraction velocity-depth models for both P-waves, and
where apparent, S-waves, A Poisson’s ratio model was
also generated. Modelling was achieved with a 2D ray
tracing program allowing for horizental and vertical
velocity gradients, with an automatic inversion
performed using a damped least-squares method applied
to the residuals of modelled travel times with respect to
the observed data. Along much of the transect there was
general concurrence between the AEM and seismic
models, with the following exceptions. In areas where
lateral geologic structure varied rapidly, AEM models
tended to be signiflicantly smoothed, an inherent
restriction of the resolution of the AEM method as well as
a limitation of 10} inversion used in AEM modelling. In
the presence of a thick conductive overburden AEM was
not able resolve the occurrence of bedrock. In areas with
a thin, highly conductive overburden, AEM models
differed significantly from the velocity models, probably
due to the influence of 2 and 3D effects. It was found
that velocity models may assist to refine AEM
conductivity images where 1D inversion of AEM data
cannat not closely resolve the actual geology, such as in
arcas of rapid lateral structural variation,

POSTERS (1)

Improving Conductivity Models Using
On-Time EM Data

D. Satiel

Abstract

Modelling of data from half-sine time-domain airborne
EM systems is traditionally limited to the period
following the transmitter turn-off, the off-time data. The
joint use of on-time and off-time data widens the
resolvable range of conductivities. Using a half-sine
waveform with a base frequency of 25 Hz and a pulse
width of 4 ms, conduchvities and conductances as low as
0.5 mS/m and 0.02 &, respectively, become resolvable.
Also, with the constraint of on-time data, automated
modelling becomes more stable as noise at late time is less
likely to be confused with signal. Conductivity-depth
sechions of QUESTEM-450 (Lane et al., 1998) data from
Forrestania, Western Australia were modelled using a
layered-earth inversion (LEI) and a current imaging
technique. The known mineralisations, including massive
sulphides and a banded iron formation, are indicated by
the off-time data. For both methods, additional use of on-
time data led to a model improvement.

POSTERS (1)

Reflection Models and Ramp Response
for Downhole TEM Data

L. J. Cull, M. [. Asten, [ P. Cull

Abstract

Very conductive ore bodies are difficult to detect using
standard TEM techniques. Eddy currents are established
at the surface of these bodics o oppose the flux associated
with the primary field in accord with Faraday's law of
induction. These eddy currents persist with negligible
losses when the primary field is removed, consistent with
the very high conductivity of the body. Consequently
during the off time dB/dt remains close to zero and
signal levels at the surface are negligible. However an
examination of the primary field, or ramp response,
rather than the secondary field, will often show sudden
changes in amplitude consistent with interference effects
from a multiple source. Ramp response data obtained tor
highly conductive targets have now been interpreted
using models based on multiple filaments. The results are
consistent with conventional interpretations based on
filament theory and also with models based on a
reflection of the primary field at the conductor surface,

POSTERS (1)

Automated Interpretation of
Geophysical Borehole Logs via
Multi-Parameter Discrimination

P. K. Fullagar, B, Zhou, G, N. Fallon

Abstract

An automatic interpretation tool, LogTrans, for
geophysical borehole logs was developed during a recent
CMTE/ AMIRA project: The Application of Geophysics to
Mine Planning and Operations. LogTrans performs rapid
analysis  of multi-parameter  logs and  expedites
presentation of interpreted results in a form meaningful
to mining engineers and geologists. The Loglrans
algorithm exploits the contrasts in petrophysical
signatures between different “classes’ of rock and can be
understood as an extension of scatter plot interpretation
from two o multiple dimensions, The rock classes may be
distinguished by lithology, grade, mechanical properlics,
or any combination of characteristics. Interpretation
entails two stages: stahistical characterisation, involving
determination of the centroids (means or medians) and
ranges (standard deviations or ‘spreads’ belween
specified percentiles) of the distributions of each
petrophysical parameter for each class, based on a
representative control data set; and cateporisation, in
which multi-parameter data are assigned, at each depth
point, to the ‘most likely’ rock class, as judged from the
control data statistics. The LogTrans approach is fast and
intuitive. It has been applied successfully to logging data
sets collected from a number of Australian and overseas
mines, Prediction accuracy in excess of 90% has been
achieved in several cases.
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CROSSING TECHNICAL FRONTIERS
IN MINERAL EXPLORATION (I}

A New Drillhole Targeting Tool - Case
Histories Showing Discrete AEM Response
Associated with Gold Mineralisation,
Eastern Goldfields, Western Australia.

P, Leeming

Abstract

High bandwidth airborne electromagnetics (AEM)
techniques can be used for mapping regolith, estimating
depth to bedrock and isolating discrete AEM response
potentially associated with alteration and mineralisation.
Data were collected over several known gold deposits,
including Sunrise-Cleo, Keringal, Golden Delicious, and
Beasley Creek in the Laverton area. Gold prospects at Lake
Gidji and Eight Mile Dam north-cast of Kalgoorlie, and the
Lake Cowan area near Higginsville, all in sall lake
environments, were also flown. AEM interpretation relies
on layered earth inversion techniques (Sattel, 1997). A
three-layer model has proved useful in the Eastern
Goldfields with a conductive layer sandwiched between a
thin resistive surficial layer and resistive bedrock.
Inversion models do not perform as well in arcas of
extreme (high or low) conductance. However, using an
integrated interpretation methodaology, limitations of the
inversion models are easily recognised and discrete AEM
response can be spahally differentiated with reference to
known structural geology. Layer | conades with hardpan,
alluvium and colluvium, layer 2 corresponds with the
intervening saprolitic layer and layer 3 is the resistive
bedrock. Systematic interpretation of particular data scts
including layer 2 conductance (thickness times
conductivity), bedrock topography, regolith thickness and
conductivity-depth sections permits the mapping of
regolith. Transported versus erosional and residual
environments can be clearly differentiated thereby
predicting drilling conditions, the depth of cover and the
geochemical sampling environment. Features such as
Tertiary  palaeo-channels  and  palaco-lacustrine
environments can be clearly recognised. Discrete bedrock
highs which may be caused by silicification, quartz veining
and carbonate alteration can be identified. Preferential
weathering or thickening of regolith along shear zones,
where argillic, chloritic and potassic alteration may
accompany gold mineralisation along prospective
geological structures can also be targeted for drill testing,

POSTERS (1)

2.5-D Inversion of Deep Transient
Electromagnetic Sounding with
Grounded Sources

Z. Lin, K. Vozoff, G. Smith

Abstract

Deep transient electromagnetic sounding using a
grounded-wire source has seen increasing use in
geophysical exploration during the last decade, This
method is sometimes called LOTEM. One of difficulties
with LOTEM is data interpretation. Typically, the data
are interpreted with layered-earth models even though
that data often arise from multidimensional earths. This
paper shows an effective two-dimensional (2-D)
interpretation method for LOTEM. Numerical solutions

to the forward problem are based on finite difference
methods in  frequency domain. The results are
transformed into time domain using a digital filter
method. The inversion methods are based on damped
least-squares techniques. Partial derivatives are
calculated using perturbation and sensitivity equation
approaches. The former is theoretically simple and
numerically stable, but it can be computationally
expensive, The latter is more efficient because it takes
advantage of certain unique features of the finite
difference method (o construct an efficient algorithm for
the accurate calculation of partial derivatives. The
solutions use the singular value decomposition (SVD) of
the Jacobian matrix and a variety of stabilisation
methods. Inversion programs have been tested with two
sets of synthetic data. The first synthetic data came from
a 2-D rectangular conductor in a uniform halfspace. The
inversion results show that inversion with a single
transmitter cannot produce fast convergence. Multi-
transmitter setting and joint inversion can improve both
the convergence rate and accuracy. The second set of data
was used to do a feasibility study for the detection of the
resistivity distribution in coal seams. Modelling results
illustrate that conductive parts (relative to highly resistive
original coal) can be easily defined, but resistive parts
need mulli-transmitter setting to delineate. The main
limitations of the method are that the geometry of the
model must be specified in advance and that the
technique should be used interactively, with models
constrained by geological information.

VELOCITY MODEL BUILDING (I)

KEYNOTE ADDRESS

From Conversion to Inversion

Q. Yilmaz

Abstract

The old way of seismic data analysis involves processing,
imaging and interpretation — all in the time domain,

conducted sequentially. This sequence is then followed
by time-to-depth conversion. The new paradigm for
seismic data analysis involves processing in time,
followed by inversion for earth modelling and imaging in
the depth domain, conducted concurrently. Simply put,
the old way involves interpretation in time followed by
conversion to depth. The new paradigm involves
inversion for earth modelling in depth. With the new
paradigm, interpretation is implicit to earth modelling in
depth — by the time you've completed analysis of your
data, you also have done your interpretation. Note that
processing refines the data you acquire, whereas
inversion creates knowledge — an earth model in depth
and an earth image in depth. Also note that a measure of
uncertainty about the information is as important as the
information itself — you have it in depth, not in time. To
conduct seismic data analysis with the new paradigm,
you need to integrate systems for processing,
interpretation and inversion. Results of conventional

processing — stacking velocities, CMP gathers and
CMP-stacked data, and results of time-domain
interpretation —- lime structure maps, are downloaded

to an inversion system for earth modelling and imaging
in depth. Estimation of structural models is largely based
on traveltime inversion methods, and that of stratigraphic
models is based on amplitude inversion methods. When
combined, the structural and stratigraphic models
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constitute seismic representation of an earth maodel in
depth. The structural model 1s used to derive an earth
image in depth. Finally, the seismic representation of an
earth model in depth needs to be transcribed into
petrophysical representation — a reservoir model. Note
that inversion is the agent of inlegration — il moves you
from time to depth domain. Estimation of an earth model
can be done in two different manners — structure-
dependent and structure-independent. T shall present
case studies for earth modelling and imaging in depth
using appropriate combinations of inversion methods,

YELOCITY MODEL BUILDING (I}

Tomographic Velocity Model Building
for Pre-Stack Depth Migration
P. Whiling

Abstract

It is now commonly accepted that pre-stack depth
migration is the best method available for accurate
maging. However, this technique is only used in
relatively extreme circumstances. The implementation of
pri-stack depth migration is restricted by relatively high
costs and turnaround times, as well as its sensitivity to
errors in the interval velocity / depth model. For a pre-
stack depth migration project to be successful, a reliable
interval velocity / depth model is essential. Multiple
iterations of pre-stack depth migration are often required
to achieve a sufficiently reliable model. Obviously, this
iterative nature contributes significantly to higher costs
and turnaround times, Reflection tomography has been
considered, in recent vears, as a potential method for
finding a reliable velocity model more casily, This
method has also been held back due to its own generally
high costs and turnaround. Reflection tomography
normally requires interpretation of many retlectors on
pre-e.ta('k data, This 1s ime CONSUMINE and Prome e error.
Also, in efforts to simplify the overall procedure, the
inversion itself has sometimes been compromised, A
reflection tomography algorithm has been developed that
does not require manual picking of events and does not
compromise the inversion process. The scheme depends
on a method of tracing reflected raypaths that does nol
require reflector definition and that allows automatic
picking to be successful. It also utilises entropy
constraints in a subspace inversion with stages of
decreasing model space smoothing. The aim of this
inversion is to help ensure that reliable velocity models
are created and that local minima are avoided. This
approach to reflection tomography is quite automated
and has been applied successfully to many datasets from
Australia and around the world, Two examples from
offshore Australia demonstrate that the velocity models
resulting from this reflection tomography algorithm
dlearly improve the results of pre-stack depth migration.

VELOCITY MODEL BUILDING (1)

Creating Image Gathers in the Absence
of Proper Common-Offset Gathers

G. Vermeer

Abstract

Current velocity model building techniques have been
developed specifically with the parallel geometry in mind,
In this geometry it is possible to create commuon-offsel

gathers, to migrate individual gathers, and then to analyse
move out in the image gathers directly as a function of
offset. In actual practice, well-sampled 3D common-offset
gathers with constant azimuth are not available, not in
land data acquired with the orthogonal geometry or other
crossed-array technigues, and not even in data acquired
wilh the parallel geometry. Therefore, alternative data
gathers have to be sought which are suitable for migration
and which still allow migrabon velocity analysis. The
method proposed in this paper is based on an extension of
the notion of minimal data set, being a single-fold alias-
free data set, suitable for migration. Examples of minimal
data sets are common-offset gathers with constant
azimuth and cross-spreads. However, proper minimal
dala sels cannot always be constructed, or, in other cases,
minimal data sets do not extend across the whole survey
area. This requires the construction of pseudo-minimal
data sets. Each pscudo-minimal data set is an
approximation of a minimal data set; their number should
be equal to the fold count. In the parallel geometry the
pseudo-minimal data sets are still dose to common-offsel
gathers. These gathers can be used directly for velocity
analysis. In other geometries, the pseundo-minimal data
sets encompass a wide range of offsets, Then it is
necessary Lo determine from all traces in a pseudo-
minimal data set which trace is the imaging trace, and
what is its offset. A possible technigue to determine this
uffset is the veclor-weighted diffraction stack. The
proposed data gathering and velocity-analysis technique
needs further research and testing for the best results.

AIRBORNE GAMMA SPECTROMETRY ({11}

Mapping of a Granite Batholith using
Geological and Remotely Sensed data:
the Mount Edgar Batholith, Pilbara Craton

P. Wellman

Abstract

The gamma-ray spectrometric data over an exposed
granite batholith contain detailed information on its
structure and composition. The information 15 poorly
displayed in the conventional red-green-blue or hue-
saturation-intensily colour-space images. Variation
diagrams should be prepared showing the relationship
between K, Th and U, and the rocks separated into
granite types with different evolution paths in K-Th-U
space. The data should be displayed as a map showing
the distribution of each granite type, and for each granite
type a map showing the distance along the average
evolutionary path, and a map showing the deviation of
the observed concentrations from this average
evolutionary path. None of the other geological or
geophysical techniques compete with gamma-ray
spectrometry in resolution and reliability in displaving
the structure and composition of the Mount Edgar
Batholith, The use of rock sample geochemistry,
petrography, air photo interpretation, field observations,
structural studies, and Landsat-5 Thematic Mapper data
enhanced for geology, did not adequately map the
batholith. The magnetic survey gives a wealth of internal
detail within the batholith, however subdivisions of the
batholith based on magnetic texture and amplitude of
shart-wavelength magnetic anomalies sometimes relate
with other datasets and sometimes do not, presumably
because of the cffects of redox changes. Spectrometry is
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the best mapping tool over other exposed batholiths of
the Pilbara Craton, both the relatively-deformed more-
mafic batholiths and the more-felsic batholiths composed
of discrete intrusions,

AIRBORNE CAMMA SPECTROMETRY (1D

MNoise Reduction of Aerial
Gamma-Ray Surveys

B. Dickson, G. Taylor

Abstract

Two methods of reducing noise in aerial survey data have
been evaluated as to their performance on a set of
laboratory measured spectra and a section of an aerial
survey. The techniques are applied to the spectral data
before subsequent processing to determine potassium,
uranium and thorium concentrations. The Maximum MNoise
Fraction (MNF) method was found to be most effective at
removing noise from U and Th signals, reducing noise in U
by a factor of 3.5 and Th by 1.5. No technique investigated
gave an effective noise reduction for K. The MNF technique
requires that a measure of the noise be obtained and this is
best done using the differences of adjoining spectra along
flight lines. Parameters such as the number of spectral
channels to use in the analysis and the number of MNF
components to relain in reconstructing the smoothed
spectra were investigated and we recommend keeping
around 40 MNF components to ensure minor spatially-
related signal is retained and using spectral data in the
range 200 to 3000 keV.

AIRBORNE CAMMA SPECTROMETRY (11}

An Integrated Framework for Interpolating
Airborne Geophysical Data with Special
Reference to Radiometrics

5. Billings. D. FitzGerald

Abstract

New processing techniques for airborne radiometric data
make use of the information contained in all 256 channels
of a radiometric spectrum, improving the final quality
obtained. However, visualisation and interpretation of
the processed data require interpolation to a regular grid
and current methods for doing this are generally
unsatisfactory. We highlight alternative interpolation
technigues (kriging, radial basis functions, tension
splines, smoothing splines) that overcome many of the
disadvantages of existing methods. These techniques are
formulated in a common mathematical framework and
can be used for exact or smooth interpolation of the
processed data. The resulting grids can be made to inherit
certain desirable characteristics, such as smoothness or
minimum variance, Further, the framework generates a
continuous model of the data that can be updated rapidly
when the image is visualised at different scales, Until
recently, the main impediments to the application of the
technique to large geophysical surveys have been the
computer memory and effort needed to solve the
resulting matrix equations. We describe some recent
advances that reduce the computational requirements ta
acceplable levels. We describe an extension to the usual
multi-channel technique that, during processing,
preserves the original signal (as embodied in the 256-
channel spectra) for as long as possible. We show that

96 Confcerence Preview October / Movember 1998

better images can result if the spectral components are
gridded and the spectra reconstructed at the grid points.
The reduction to standard 4-channel count-rates and
conversion to ground concentration occur in the final
processing step,

COAL & GEOPHYSICS TN MINES

High-Precision Continuous Deformation
Monitoring of Mine Structures

K. Guwyther, M. Gladwin, M. Mee

Abslract

Fecenlly developed high-precision strain monitoring
systems have been operated successfully for more than
four years in the Bulli basin, to provide long term
monitoring of strain variations induced by longwall
mining operations 400 m beneath the Cataract Reservoir.
The system was installed to confirm the predictions of
safely margins in the mine design, and provides direct
and real time measurement of the deformations induced
by the rock caving during long wall extraction sequences.
The observations indicate that, at the measurement depths
ot approximately 100 m, horizontal strains of order 100
microstrain are locally associated with the progression of
the longwall. Furthermore, mining induced horizontal
strains at distances of about 1 km ahead of the longwall
pattern are only approximately 10 microstrain at the
measurement depth. The total mining cvele was
accompanied by significant rotation of the principal strain
axes with time. Unexpected changes in stress orientation
could have devastating effects on design performance of
an underground workings. The feasibility and value of
direct measurement of induced strain in real time as
mining occurs has been demonstrated, and allows
maodification and optimisation of the mine plan without
compromise of chosen safety margins. Results have
enabled modifications to panel geometries with resultant
increases of 5% in coal extraction.

COAL & GEOPHYSICS IN MINES

Examination of the Gravity &
Electromagnetic Survey Methods Applied
to Coal Exploration in the Area of the
Southern Gunnedah Basin

). Makano, E. Ishif, N. Ozawa, B. Mullard, |. Beckett,
D. Robson, A, Willmore

Abstract

The New South Wales Department of Mineral Resources
(DMR) and the Japanese New Energy and Industrial
Technology Development Organisation (NEDO), have
entered into a Joint Coal Exploration Research Agreement
aimed at developing advanced coal exploration
technologics with particular emphasis on geophysical
technologies. As part of the first year's project an
investigation into the applicability of gravity and
transient clectromagnetic geophysical methods for coal
exploration was undertaken. The Caroona coal prospedt
has a resource of high quality multi-scam coal lying
within relatively complex geology. While significant
drilling has been undertaken in the area, a number of
aspects of the geology cannot be adequately identified by
drilling. The area is known to contain thrust taulting and
igneous intrusions. The coal seams are covered by 40-80
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m of alluvial materials which can reduce the seismic
energy transmission for conventional seismic surveys,
Trial gravity and electromagnetic surveys were
undertaken to test the potential of these geophysical
methods and to supplement the seismic data. The aim
was to provide a much better estimate of the bedrock-
alluvium interface and to define the distribution of
ntrusions  and  faulting. The field work involved
undertaking a gravity and electromagnetic survey along
a 3.5 kilometre traverse which coincides with a seismic
survey line (L972) in the Caroona area. It is believed that
the integration of these geophysical methods has
facilitated the Extrapnlamm of geological models derived
from the seismic interpretations. Combined with a
philosophy of close space sampling, integration of
geophysical methods has the potential to revolutionise
coal exploration. The regional geophysical coverage
which can be provided by these techniques is extremely
cost effective and will assist the evaluation and modelling,
of areas involving complex geology. In the Caroona area
the preliminary results have shown that the gravity and
electromagnetic data has defined the alluvium thickness
and structural zones.

COAL & GEOPHYSICS IN MINES

Application of Microseismic Monitoring
to Characterise Geomechanical Conditions
in Longwall Mining

X. Luo, P. Hatherly

Abstract

To characterise the geomechanical conditions and
responses to underground coal mining in different
geological settings, we have undertaken microseismic
monitoring at two longwall mines. Our work has
concentriated on major concerns of the mines such as the
patternis of induced fracturing in the roof and floor, the
effect of geological faults and the possibility of water and
methane gas inflows. Our results have comprehensively
defined the fracture patterns. Applications for
microseismic monitoring also exist for the mapping of
hvdraulic fracture growth in reservoir engineering and
the data can be used for the study of shear wave
anisotropy in fractured media.

VELOCITY MODEL BUILDING AND DMO

The Application of Reflection Tomography
and Interval Velocity Analysis to Achieve
Accurate Depth Conversion of Subtle
Structures: A Case Study

R. Taylor, D. Kelly, N. Fisher, A, Canning

Abstract

Reflection tomography and interval velocity analysis
(IVA) is applied Lo a 2D seismic line in the Surat Basin -
an area where the primary goal is achieving reliable
depth conversion of low relief structures, in seismic ime,
in the presence of near surface velocity anomalies and
subtle lateral velocity gradients. The technique, using
commercially available velocity analysis and Pre-Stack-
Depth-Migration (PSDM) software, represents a potential
solution to problems which have challenged previous
workers. We demonstrate that reflection tomography can
resolve shallow velocity anomalies by using as input the

moveout errors of deeper horizons from an initial pass of
PSDM. Significantly, reflection energy from the near-
surface layer is not required to resolve its velocity, When
the shallow velocity model is determined, the interval
velocity analysis of subsequent layers becomes stable and
a more refined velocity model may be constructed.
Several iterations of PSDM and reflection tomography are
generally required before running a final pass of PSDM.
The example seismic line contains three wells which are
used to judge the quality of the final depth migration. The
resulls demonstrate that it is possible to extract accurate
lateral velocity information inherent in high fold CMT
gathers from land data containing shallow velocity
anomalies or residual static errors. A lateral velocity
gradient causing an apparent pull of up of 26 metres
between wells B and C is successfully resolved. The
example demonstrates the predicted formation tops of
Well C would have been accurate to around +/- 5m if
reflection tomography and interval velocity analysis had
been applied in place of a regional velocity function
derived from nearby well data.

VELOCITY MODEL BUILDING AND DMO

Building Velocity Models for
Prestack Depth Migration
R. Rlaor

Abstract

'restack depth migration can provide good images in
areas with significant lateral variations of velocity,
However, for a prestack depth migration to be successful
we require an accurate velocity model, The building of
such a velocity model is a difficult process. Initially we
use methods based on updating velocities from standard
velocity picks but applied to migrated image gathers,
These methods are generally applied in a layer stripping
manner and work well in areas where lateral velocity
variations are slow, and can be continued into areas of
relative complexity, but convergence to an accurate
maodel can take many iterations. As complexity increases,
these velocity picking methods become less reliable. We
increase the reliability of these methods by searching
arcund the predicted velocity for a better model. It is not
uncommeon to find optimum results ranging from half the
predicted change of velocity to about one and a half times
the predicted change. These are then combined to
produce the current estimate of the wvelocity model.
Significant elevation change or steep dips complicate the
whole procedure and reduces the chances of success
using the method described above. However, if the
nature of the velocity variations in the overburden is
understood, the details of the velocity model can be
recovered from the relative behaviour of imaged offset
planes. This is essentially a tomographic approach and
can be approached manually or by using more automated
methods. Generally speaking we have found these
methods are quicker to converge if we work on local
regions of the model driven by an interpretation. Such
local approaches do pose the problem that we may
overlook shallow variations until we are deeper in the
madel, so we require the flexibility to either work locally
or on more parts of the model simultaneously.
Combining these methods, we can build adequate
velocity models for many different structures.
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VELOCITY MODEL BUILDING AND DMO
Comparing Equalised and
De-aliased DMO on Field Data
C. Beasley, E. Mobley

Abstract

Several technigues are known for improving the response
of DMO when input seismic data are spatially irregularly
sampled. Equalised DMO (EQ-DMO) is designed to
overcome irregularities in the output dip spectrum of the
DMO operator that occur as a result of irregular sampling
in source, receiver, offset, or azimuth, De-aliased DMO is
designed to overcome irregularities due to binning the
DMO operator, In this paper we review these two distinet
algorithms and compare pre-stack and post-stack results
to determine their relative merits, EQ-DMO derives from
the simple concept of normalising the CMP stack by
dividing by the fold or some function of the fold. DMO is
essentially a selective stack over all possible dips, so by
analogy, division of each dip component by its respective
fold equalises DMO. Applying EQ-DMO either on
individual common offsets or as a component of full
DMO and stack minimises phase and amplitude
distortions related to irregular spatial sampling. Since
some dip components may be absent in sparsely sampled
data, particularly within individual common offsets, one
might expect EQ-DMO to work better for offset groups
than for individual offsets. Field data examples generally
confirm this result, De-aliased DMO improves 3-D DMO
when the DMO operator does not fall exactly on cell
centres. A common and economical way to deal with this
problem is to bin the DMO operator, i.e., stack the traces
generated by the operator into the nearest bin centre.
Binned operators can be effective but also suffer in that
their trajectory - the path from source Lo receiver - is
aliased. Sampling the operator onto the grid rather than
simply binning it de-aliases the trajectory, This procedure
is effective even for sparsely sampled data. As costs are
always a concern, it is natural to ask which of these
processes 1s most effective. We conclude that the best
practice is to apply both EQ-DMO and de-aliasing
procedures; however, one or the other alone may achieve
significant benefit as well and be cost effective on a
particular field data example.

ELECTRICAL AND ELECTRODE POTENTIAL

The Behaviour of Mise-a-la-Masse
Anomalies in an Anisotropic Half-Space
near a Vertical Contact

N. Uren, P. Li

Abstract

The mise-a-la-masse method has been successfully
modelled in detailed studies of anomalous conductors in
otherwise homogencous media. Vertical contacts form
common geametries in galvanic studies when describing
gealogical  formations with  different  electrical
conductivities on cither side. However, previous studies of
vertical discontinuities have been mainly concerned with
isotropic environments. In this paper, we deal with the
effect on mise-a-la-masse anomalies due to a conductor
near a vertical contact between two anisotropic regions,

The integral equations used for the mise-a-la-masse
potential in  anisotropic  half-spaces  have been

established, The Green's function was obtained using the
reflection and transmission image method in which five
images are needed to fit the boundary conditions on the
vertical interface and the air-earth surface. We have
established a new method to calculate the value of the
integrals for the anisotropic case. This new method uses a
one-dimensional analytical integral followed by another
multi-dimensional integral evaluated numerically.

By means of this approach the solutions provide a
relatively complete description of mise-a-la-masse
anomalies in an anisotropic half-space with a vertical
contact. The examples we were given clearly show the
effects of a vertical contact between media with different
resistivity tensors. This forward maodelling technique will
be very useful in confirming ficld interpretations,

ELECTRICAL AND ELECTRODE POTENTIAL

Applied Potential Modelling
of Simple Orebody Structures

5. Greenlalgh, 5. Cao

Abslract

In applied potential or mise a la masse surveys current is
injected into an orebody in one drillhole and the resulting
clectric potential is measured as a function of depth in
another drillhole or as a function of horizontal position
over the ground surface, The crosshole measurements are
intended to establish the continuity or otherwise of the
conducting ore. One can imagine the situation where
metallic ore is encountered in both holes, but it is not
known whether the holes intersect the same continuous
orebody, or whether it is broken between the holes, or
whether the intersections are of different ore surfaces.
Alternatively, ore is intersected in only one hole and the
question is what can one infer from DC electrical
measurements about the extent of the conductor between
the two holes, In this paper we present a formulation for
calculating the electrical potential distribution in an
inhomogeneous 2-D or 3-D earth for any number of
current electrode sources or sinks. Numerical modelling
has been carried out for various classes of ore body
structure, to understand the effects of conductor
continuity, depth, thickness, dip and irregularity on the
applied potential response. The effect of current electrode
placement inside and outside the conductor, was also
studied. It is possible from the shape and amplitude of
the potential profiles to partially discriminate between
continuous, terminating and faulted conductors, The
meodelling is especially uselul as an aid o interpretation
of field measurements and in the design of applied
potential surveys.

ELECTRICAL AND ELECTRODE M'OTENTIAL

Mormalisation of Electric Potential
for a Buried Electrode under a
Conductive Overburden

M. Asten

Abstracl

Electric-field surveys using surface transmitter electrodes
suffer reduced sensitivity where the host rocks and Largets
of interest are screened by a conductive overburden
Increased sensitivity to conductive targets is achieved by
placing transmitter electrodes in the basement via drill
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holes. However the interpretation of electric potential data
where transmitter electrodes are buried beneath conducting
overburden is complicated by both the geometry of the
ransmitter-receiver  configuration, and by  strong
perturbations of electric potential due to the conductive
overburden. The geometric normalisation  (apparent
resistivity) function for buried electrodes under a 2-layer
earth is developed using an image method. Application to
model data computed for a basement conductor, and to field
data obtained with a “radial-IP” configuration, shows how
aconductive overburden can cause false apparent basement
conductors  if  an  incorrect  homogeneous-garth
normalisation is used. Normalisation using the 2-layer
function gives improved identification of subtle conductive
inhomogeneities in the earth. Geometric normalisation
[ﬂ parent resistivity) functions may suffer from instabilities

n receiver electrodes are close to a transmitter electrode.
ln such cases, stripping (i.e. subtraction) of a lavered-earth
geometric function gives better resulls than normalisation
{Le. division) by the function.

NEW FRONTIERS IN OIL EXPLORATION

The Use of Computer Algebra
for Obtaining Exact Solutions to
Simple Seismic Reflection Models

B. Hartley

Abstract

The usage of computer algebra is in its infancy in many
fields but is likely to increase as the speed and
practicability of computer generated analytical solutions
improves. This paper discusses the use of computer
algebra to solve ray-tracing problems in simple seismic
reflection models, The dassical two-point problem, of
finding ray travel times as a function of source receiver
distances for mult layer models, does not have a
complete explicit solution except in the simplest of cases
or where unrealistic assumptions are made.
Approximation methods have therefore been adopted to
obtain numerical solutions, Such methods, however, have
the disadvantage of sometimes requiring remodelling
and recalculation if parameters are altered. If analytical
solutions can be found, they could incorporate
parameters of the model as variables and the expressions
only need re-evaluation rather than a complete re-
determination. The re-evaluation would be based on
exact expressions and not on approximations such as are
used now.

Exact parametric solutions can be derived for three-
dimensional models with multiple lavers having different
acoustic velocities, with reflections and refraction at
interfaces according with Snell’s Law. These solutions
have been generated using subroutines from the Maple
computer  algebra  system  and  simulates  three-
dimensional ray tracing through acoustic media and the
interactions with interfaces. These subroutines model ray
transmission through a uniform medium, and model the
reflection or refraction at interfaces. The solutions result
in the generation of long expressions, which evidently
could not be reasonably found by hand calculation. The
symbolic algebra give travel time, ray position and ray
direction as parametric equations using initial ray
direction as the parameters. When a numerical receiver
position is entered travel time and ray-path solutions are
returned by solution of the parametric equations.
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The subroutines are general and could be used to
generate mathematical expressions for other simple earth
maodels. For more complex models the analytical
solutions may vield very long expressions, Geophysicists
will find further applications for computer algebra
packages for problems, which are currently solved by
numerical and approximate methods.

NEW FRONTIERS IN OIL EXPLORATION

A Comparison of Omega-X,
PSPI and Explicit Algorithms
for Post-Stack Migration

. Notfors

Abstract

Three widely used frequency domain algorithms for post-
stack migration are the omega-x, PSPl and explicit
algorithms. They differ in speed and accuracy with
omega-x being the least accurate and fastest, PSP is the
slowest and less accurate than the explicit algorithm, The
explicit algorithm is the most accurate of the three,

NEW FRONTIERS IN OIL EXFLORATION

The Contribution of High Quality
Aeromagnetic Survey Data to
Hydrocarbon Exploration

L. Kivior, . Boyd

Abstract

Aeromagnetic surveys have been flown for fifty years as
oneg  of the methods providing information  for
hydrocarbon exploration. The method was generally
regarded as a reconnaissance tool looking for major
structures. The adage that the strength of a chan is in its
weakest link is as true in geophysical surveys as in other
fields of human activity. Major advances have been made
in the last decade in the quality of aeromagnetic data so
that low amplitude anomalies arising from magnetic
bodies within the sedimentary section can now be
measured  with  sufficient  precision to  provide
information about the geology of the sedimentary rocks
associated with hydrocarbon accumulations. This
presents a challenge to the interpreter, for better
interpretation procedures to take full advantage of the
high quality magnetic data. Recent developments in
computer technology, instruments, processing and
interpretation of the ecarth’s magnetic ficld have
significantly extended the scope of aeromagnetic surveys
as a tool in the exploration for hydrocarbons. The new
approach used in the analysis and interpretation of
aesromagnetic survey data over sedimentary basins
allows interpreters to fully utilise information carried by
the magnetic field data. The high quality experimental
aeromagnetic survey flown over part of the Eromanga
and Cooper Basin shows that magnetic layers in the
sedimentary rocks make this an appropriate area for
explurarlon by detailed aeromagnetic surveys. By
appl}nng new interpretation terhmqum. it is now possible
to make full use of the high quality digital magnetic data.
It is possible to delineate major structures within a
weakly magnetic basement, to follow magnetic horizons
within the sedimentary section, to pick out fault and joint
patterns  within the sediments, to detect possible
hydrocarbon alteration zones and to compute the
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thickness of the sediments. The obtained results are
comparable with those derived from seismic survey data,
The acromagnetic method is very effective lo interpolate
between widely spaced seismic lines which are used to tie
the magnetic interpretation to the stratigraphy, After
completion of the experimental research we have
successfully conducted work over several basins
including those in low latitudes, rugged terrains and
volcanic provinces,

POTENTIAL FIELD INTERPRETAION TECHNIQUES ()
A New, Rapid, Automated

Grid Stitching Algorithm

5. Cheesman, 1. MacLeod, G. Hollyer

Abstract

Traditional methods of stitching two separate grids
together (such as manually adjusting values on
neighbouring grids, levelling to an existing low-
resolution grid or using various weighting schemes to
merge grids) can produce smooth final products but the
process is ime-consuming and costly. Research into grid
stitching techniques recently led to the development of
automated methods that address several main challenges,
such as determining how to select a path along which
overlapping grids can be joined. A new algorithm, called
grid suturing, uses Fourier analysis to deconstruct the
errors along the join path into a sum of functions with
different spatial wavelengths, and applies corrections
that propagate smoothly into the grids by a distance
proportional to the individual wavelengths, Measures are
taken lo minimise “Gibbs” type phenomena, and prevent
interference between separate join sections in close
proximity, Both normal and “postage-stamp” grid
stitching is handled, Corrections can be weighted to
apply to just one grid in cases where the other is
considered to be of higher quality. Optionally, local
trends may be removed. The result of this automatic and
rapid algorithm is a merged grid that is seamless across
boundarics-regardless of the different wavelengths of
features along the join path. The method also maintains
the integrity of the original data.

POTENTIAL FIELD INTERPRETAION TECHNIQUES 1)

Naudy Based Automodelling
with Trend Enhancements

R. Almond, D. FitzGerald

Abstract

Recent years have seen a revival of interest in automatic
interpretation of magnetic anomalies. This has resulted
partly from a dramatic increase in the quantity and
quality of aeromagnetic data, and partly from the
development of the “improved Naudy” technique by Shi
(1993) (referred to here by the term Naudy). Application
of a reliable automatic interpretation method to large
ar;-rumagnnt'ir datasets as part of prnceﬁsing allows
contractors to produce preliminary maps of structure and
depth on a routine basis. This can be done in much the
same way as maps of first vertical derivative. In addition
the application of the Naudy technique on an individual
line basis allows the interpreter to generate preliminary
models rapidly for subsequent refinement by specialised
modelling programs. This can reduce much of the setting

up time traditionally associated with modelling lon

detailed lines of data. One critical parameter that is n

determinable directly from the Naudy method is

strike of the body. In parallel with the development of ¢

effective Naudy tool DFA has introduced a trer

detection method. We describe the use of trend data |

provide strike control during Naudy processing. Bod

strikes are inferred before the Naudy scanning takes plag
thereby increasing the precision of the interpreted mode

by adding a third dimension. Trends corresponding
shallower and deeper  structures  are handle
independently. Further refinements optionally allo
plate-like bodies and a full inversion to better fit th
observed data. Simple two dimensional “dyke” model
are constructed with attributes of strike, dip, width, deptl
and susceptibility. We show examples of the use of th
Naudy method to provide a rapid fully automati
preliminary structural analysis and dopih toy basemen
map of a large petroleum exploration area. The mag
shows how secondary near-surface fracturing can be seer
in the magnetic data. It also shows how pre-application of
strike in an area where trends are well defined can
significantly improve overall results

POTENTIAL FIELD INTERPRETAION TECHNIQUES (1)

The Use of Fractal Dimension Estimators
for Enhancing Airborne Magnetic Data

T. D, M. Dentith, K. Hillis

Abstract

Airborne magnetic data is routinely enhanced by
amplitude based filters such as horizontal and vertical
derivatives, Texture is defined as the spatial distribution
of amplitudes over region. Textural analvsis providesa
passible alternative method of data enhancement. This
paper investigates the potential of using fractal
dimension for quantifying texture and highlighting
textural contrasts in airborne magnetic data, Profiles have
been created by combining theoretical data with Iran.‘:l;il'l
dimensions (FD) of 1.1, 1.3 and 1.5. Estimates of FIJ using
the semi-variogram and variation methods clearly
distinguish between sections of the profiles with different
theoretical FD. Fractal dimension estimates made on i.[
real airborne magnetic profile, using the variation
method, clearly define two regions of wvisible textural
contrast. A series of other variations in the estimated FOU
suggests that the method is able to resolve subtle
contrasts that are not easily detected visually. The semi-
variogram method of FD estimation is not able (o resolve
the obvious textural contrasts in real data highlighting the'
need for further study of this methodology. The vanation’
method has been used to estimate FD on a series of
airborne magnetic profiles. This profile data was then
gridded to generate an image of FD that moderately
improves structural resolution. Whilst more work needs.
to be carried out, it is obvious that estimates of FI) da
detect lextural contrasts in both theoretical and real dat
and that this information can be used to enhance
m=mmagm1tir data,
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MINERAL CASE HISTORIES: AUSTRALILA (I)
Geophysical Investigations

of the Titania Prospect

P. Eagleton

Abstract

Titania is a gold mineralised system containing the
Oberon Resource in the Tanami Desert region of the
Northern Territory. It represents a difficult exploration
environment. It is completely covered with a blanket of
transported material which indudes a lacustrine clay
layer and a shallow very saline watertable. The
mineralisation occurs in non-magnetic stratigraphy
mainly in a package of medium to fine grained
metasediments and altered basic intrusives. Ground and
airborne magnetic surveys have been conducted over the
prospect. The detailed airborne survey has been usetul in
better defining the more magnetic regions surrounding
the prospect as well as shallow weak magnetic anomalics
such as an interpreted palaco-channel located in the
southern region of Titania. Gravity has been used
extensively. In the deeper unoxidised zones the densities
of the fine grained metasediments and intrusives are
similar and higher than the coarser grained
metasediments. In the shallow oxidised regions the
intrusives have a lower density than the fine grained
metasediments. The presence of sulphides particularly at
Oberon in the finer grained metasediments can
substantially increase densities, Orientation surface TEM
gave very limited depth penctration. Orientation
downhole TEM provided little additional information
and could nat effectively map sulphide concentrations,
The applied potential surveys using a surface dipole to
measure chargeability and potential gradient were useful
in mapping more conductive and chargeable zones
resulting from different stratigraphy and lithological
variations such as sulphide and graphitic content.
Gravity 15 the most effective method in mapping the
stratigraphy associated mineralisation by its good
correlation with residual gravity highs. The applied
potential method is a useful method to complement
gravity where drillholes are available. It can provide
greater certainty to residual gravity anomalies that may
be indicating mineralised stratigraphy.

MINERAL CASE HISTORIES: AUSTRALIA (I)

Geophysical Response of the Silver Swan
Nickel Sulphide Deposit Western Australia

W. Amuann, R. Piclila

Abstract

The Silver Swan is a massive sulphide, high grade (14%)
nickel deposit, located on the basal contact of an
Archaean komatiite, 43 kms north east of Kalgoorlie,
Western Australia. Its high conductivity contrast with the
host rock has allowed down hole electromagnetic
techniques to be most useful for directing deep drilling,
Due to the deposit's high grade and the role geophysics
has played in its exploration this paper should be very
interesting for geoscientists involved in massive nickel
sulphide exploration.

MINERAL CASE HISTORIES: AUSTRALIA (1)

A Comparison of High Density Ground
Magnetic Surveys and Low Level Aerial
Magnetic Surveys in a Near Surface Noise
Environment: A Cobar Case History

P. W. Basford, N. A. Hughes

Abstract

Exploration in the Cobar Basin for base metal and gold
mineralisation is heavily dependent upon high quality
magnetic data. Most of the major mineral deposits in the
district have some relationship to magnetic material
(magnetite and / or pyrrhotite), with most deposits having
a recogrisable asromagnetic signature. A challenge to
using magnetics as a targeting tool in the Cobar Basin is
the extensive occurrence of maghemite, a highly magnetic
mineral, occurring in sheet wash areas or in drainage
channels, generating spurious anomalies and masking
basement responses. In the search for economic
mineralisation, discrete aeromagnetic anomalies are
routinely followed up with ground magnetic surveys to
better define the source (basement magnetic material or
maghemite), thus delineating the drill target. Ground
magnetic data suffers from the high frequency, high
amplitude effect of near surface maghemite pebbles.
Following work by Stanley and Sertsrivanit (Sertsrivanit,
1986 & Stanley et al 1992), high density ground magnetic
data collection has been used in the Cobar district to aid
in discriminating and removing the response due to near
surface maghemite, The work undertaken by Sertsrivanit
and Stanley concluded that if the response of the
maghemite pebbles could be adequately sampled, then it
is possible to remove their effect. To achieve this, data is
collected at a very high density along lines (20-50cm),
with lines spaced nominally 10 to 20m apart. Although
the data is adequately samﬂlcd along the line it is clear
that there is aliasing in the across line direction for
compact, near surface 30 sources, Since it is impossible
logistically to collect data on an equal grid interval at high
density spacing (i.e. 0.5m by 0.5m grid), a non-linear 2D
median filter is used to process the data to attenuate the
essentially random signal generated along the lines by
maghemite pebbles. Sertrisvanit’s work concluded that
the best signal-to-noise ratio attainable was from high
densily sampling with the sensor close to the source (less
tharn 1m). The best signal-to-noise ratio for acromagnetic
data collection was concluded to be at altitudes of 60 to
70m, with the worst to be for a detector located 10 to 20m
above the surface, the altitude of detailed helicopter and
specialist fixed-wing aircraft. A recent high density low
altitude aeromagnetic survey (20m line spacing, 3.5m
along line sampling and 25m [light height, thus
essentially un-aliased) was flown over the same area as a
high definition GRI ground magnetic survey. The two
data sets contain the same essential features, however,
there is more definition in the non-filtered low altitude
aeromagnetic data.
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EXTENDING GEOPHYSICS

Neutron Radiography: A Technique
to Support Reservoir Analysis
M. Middleton, 1. Pazsil

Abstract

Dynamic neutron radiography is a method to image fluid
flow in porous media, based on the tendency of neutrons
to be preferentially attenuated by hydrogen. Fast
neutrons with energies of several MeV can be produced
by particle accelerators, and are suitable for detecting
fluids in rock samples of 0.15 to 0.30 m thick, Slow
(thermal) neutrons with energies of about 0.03 eV are
produced by nuclear reactors, and are ideal for imaging
fluid flow in rock samples in the order of 0.01 m thick.
Thermal neutrons are attenuated by an exponential law,
which relates the incident intensity of a neutron beam to
the transmitted neutron beam via the bulk density of the
rock in the neutron path, the bulk neutron attenuation
coefficient in the neutron path, and the thickness of the
rock in the neutron path, These exponent terms can be
linearly related to the components making up the rock the
volume fraction of fluid 1, the volume fraction of fluid 2
and the volume fraction of the rock matrix. Knowing that
the sum of the fluid volume fractions s the rock's
porosity, an estimate of the relative fluid saturation can
be made. These are the principal economic quantities
required for either a hydrogeological or petroleum
reservair. Examples of water infiltration and petroleum
imbibition into the Visings” Sandstone, Sweden, are
provided to illustrate the application of the technique.

EXTEMDING GEOFHYSICS

Geologists and Geophysicists:
Getting them on the Same Planet

A [ Willocks, B. A. Stmoms

Abstract

The results of new detailed airborne geophysical surveys
over Victoria have been lauded by industry as being a
great incentive to increase mineral exploration in the
State. These data become especially useful when
combined with new semi-detailed geological mapping.
The Geological Survey of Victoria has now developed a
new methodology to integrate geological mapping with
the interpretation of the geophysical data to produce a
single composite understanding of the rocks and their
relationships. It has required a reappraisal of the way
geologists and geophysicists map, both together and
separately, and additional training to make the process
work, Sufficiently detailed data acquired prior o the
geological mapping  allows a  fully integrated
interpretation, using the available geophysical and
geological data, to produce maps which reflect both
geological and geophysical reality. Previously, geologists
and geophysicists worked in partial or complete isolation.
Too often geophysicists gave geologists lineament/line
maps which bore little resemblance to geological reality,
lacked credibility and were almost  immediately
discarded by geologists as being ‘unhelpful’. The new
process requires geologists and geophysicists to work as
a team to reconcile all the geophysical and geological
observations to produce an accurate, integrated
geological map. It demands that the geologist
understands the geophysical responses and  the
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geophysicist understands the geology., Both need
acknowledge the limitations inherent in each method,
Presenting the results provides a further series of
challenges to the mappers, interpreters, managers and
cartographers. We have also yet to integrate the
mineralisation history into this mapping process
Meeting these challenges to produce a full and accurate
understanding of the geology and geophysics, rather than
of one or the other, 15 essential o ensure increased
exploration success.

EXTENDING GEOQOPHYSICS
The Australian Stress Map
R. Hillis, |. Meyer, 5. Reynolds

Abstract

The Australian Stress Map project has compiled 275
quality ranked stress orientation analyses for the
Australian Continent, approximately doubling the
number of analyses from those in the 1992 World Stress
Map compilation. Most new data are from borehole
breakouts. Regionally, maximum horizontal stress (sH) is
oriented 050°-060°N from New Guinea along most of the:
Muorth West Shelf, rotating to 090°-100°N in the Carnarvon
Basin. A broadly north-south sH orientation is observed
in the Amadeus Basin, and also in the Bowen Basin
However, in the southern half of the continent a broad
east-west sH trend is observed in the Cooper-Eromanga
Basins, Yilgarn Block and Flinders Ranges. In south-
eastern Australia sH is oriented 120°N. The rotation of
stresses along the North West Shelf and from east-west in
the Yilgarn Block to north-south in the Amadeus Basin
can be explained in the context of the heterogeneous plate
boundary forces acting along the convergent plate
boundary to the north of Australia. However, plate
boundary forces can not explain the rotation of sH from
east-wesl in the Cooper-Eromanga Basins o north-south
in the Amadeus Basin, which may be linked to second
order influences on the stress field. The vertical stress
gradient in the Bonaparte and Cooper-Eromanga Basins
increases with depth, and is around 20 MPa/km at 1 ({0
m, attaining 23 MPa/km around 3 000 m depth. The
Amadeus Basin displays an overburden gradient of 23
MPa/km that is little affected by depth. In situ
measurements in hard rock terranes suggest a higher
average overburden stress gradient of 27 MPa/km, Leak-
off pressures suggest that sh is the least principal stres
(60-70% of sv) in the Bonaparte and Cooper-Eromanga
Basins. Hence in neither basin is the stress regime ong
associated with reverse faulting (where sH = sh > sv),
Consideration of the frictional limits to faulting suggests
that, if in a state of incipient faulting, the stress regimeis’
approximately on the boundary between the normal (sv s
sH > sh) and strike-slip (sH = sv = sh) faulting
environments in the Bonaparte Basin and strike-slip in
the Cooper-Eromanga Basins. Applications of the stress
data include modelling plate tectonic driving forces,
assessing seismic hazard / fault reactivation trends, ming
and wellbore stability, and fluid flow directions in the
subsurface. For example, hydraulic fractures induced for
geothermal exploitation of hot-dry-rock in the Cooper-
Eromanga Basins would tend to be vertical, and not, as
previously suggested horizontal.
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Seismic Imaging in Anisotropic Media
R. Klotz, 5. Downie, 5. Leng Ny
Abstract

Anisotropy, which is the variation of the seismic velocity
with propagation direction, and ray-bending have largely
been ignored in the formulation of present day data
processing  methodologies. Examination of some
synthetic data models which include these two effects
reveals exactly how we would expect recorded seismic
data to behave in their presence. Conventional hyperbolic
normal moveout (NMO) corrections are seen to
significantly over estimate the data movement required al
steep reflection angles. Steep reflection angles are
associated with both steeply dipping events and the far
offsets at shallow reflection times for gently dipping
events, Since the late 60's (Taner & Koehler 1969)
numerous authors have proposed various schemes to
improve the accuracy of moveout corrections. Most of
these schemes relied on a Taylor series expansion, to 4th
or a higher order, honouring Snell’s law. While such
equations are considerably more accurate for mid-range
reflection angles, they are extremely poor estimates near
the critical reflection angle of the medium's highest
interval velocity layer. We introduce anisotropic moveout
(AMO), a more direct, economical and precise solution of
Snell’s law. AMO is an extended form of NMO which
incorporates the effects of ray-bending, anisotropy and an
accurate moveout solution for refracted data arrivals
bevond the critical reflection angle. Results from
synthetic models processed with AMO are compared
with NMO. Some Australian data examples with NMO
are compared with AMO, to show how it is possible to
extend the usable offset range. This provides better
resolution in the velocity analyses as well as producing
gathers which are maore suitable for amplitude versus
offset (AVO) analysis. In the late 80's Lynn et al in an
article ‘Where are the Fault Planes’ demonstrated how
severely prestack FK migration results were degraded by
ignoring ray-bending and anisotropy. The fault plane
reflections, which are reflected at steep angles needed
significantly higher velocities to image properly. The
AMO equations can be used to replace the NMO
equations which are part of the imaging conditions in
prestack Kirchhoff time migration. This substitution
transforms Kirchhoff into an accurate anisotropic curved-
ray migration which can simultancously image fault
planes and near flat reflectors with the same velocity.

ANISOTROPY

Inversion of Velocity Field and Anisotropic
Elastic Parameters for Layered VTI Media

R. Li, P. Okoye, N, Uren
Abstract

Numerical modelling studies have been used to devise a
way to recover the average P-wave velocity field and the
following anisotropic elastic parameters for layered
transversely isotropic media: the vertical P-wave velocity,
the vertical S-wave velocity, the P-wave anisotropy (e)
and the near-vertical P-wave anisotropy (d). Horizontally
layered models comprising transversely isotropic
materials with vertical symmetry axes (VT1 materials)

and isotropic materials were used in computer simulation
experiments. [t is difficult, even under ideal conditions, to
obtain average values of e and d experimentally from
multi-layered media. Hence in our numerical
simulations, these were obtained by inversion of
transmission data. A new double precision inversion
code has been developed to invert travellime dala o
recover the average elastic parameters e and d. The
average vertical P and S-wave velocities were directly
determined from traveltime data. Subsequently, using the
average parameters to the top and to the bottom of a layer
of interest, the interval parameters of that layer were
recovered using a new least-squares algerithm. From the
individual parameters for each layer, we may also
compute the overall average velocity field and
parameters for the whole multi-laver model. Comparison
of the inversion results with directly calculated averages
indicated that such multi-layered media can be described
as a single layer VTI medium except at large incident
angles. Simple relationships between the individual and
overall average layer parameters were found. A good
knowledge of both the individual layer and the averall
layer anisotropic parameters, and velocity field may lead
to improved seismic data processing and hence, more
accurate data interpretation. We expect that this will
result in a significant enhancement in seismic resolution
and delineation of reservoir volume estimates.

ANISOTROPY

Polarisation Analysis: What is it?
Why do you need it? How do you do It?

N. Henidrick, 8. Hearn

Abstract

For several decades single-component seismic reflection
has been the primary geophysical tool for hydrocarbon
exploration and development. This conventional scalar
approach has achieved a high degree of maturity and
future enhancements are likely to be increasingly subtle.
Significantly more information can be recovered from the
seismic wavefield if it is recorded and analysed as a
vector quantity. Consequently multi-component
reflection techniques are emerging as the next frontier for
seismic exploration.

Polarisation analysis is arguably the fundamental multi-
component processing concept. It involves the
compultation of parameters which describe the particle
motion vector associated with propagating seismic
energy. These polarisation parameters can be utilised to
selectively reject unwanted noise events (e.g. out-of-plane
energy), extract pure compressional and shear
wavefields, and recover information relating to
fracturing, porosity and lithology. Such applications of
polarisation analysis have been widely reported in the
geophysical literature. In addition, considerable
information has been provided on the mathematics of
estimating polarisation parameters. However, there is
little, and sometimes conflicting, information regarding
data preparation for, and limitations of, polarisation
analysis. The primary aim of this paper is to provide a
practical guide for using polarisation analysis, with
reference to real data experiences.

I're-processing prior to polarisation analysis is aimed at
stabilising particle mobon without distorting inter-
component relationships. We demonstrate practical
issues relating to a typical pre-processing scheme
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incorporating amplitude equalisation, bandpass filtering
and velocity filtering.

We clarify the available options for polarisation analysis
by identifying three broad algorithmic approaches, and
comment on the advantages and disadvantages of each.
The simplest approach involves the visual inspection of
the particle motion hodogram. The second approach
produces automated instantaneous polarisation estimates.
The most commonly used approach involves the visual
inspection of the particle motion hodogram. The second
approach produces automated instantaneous polarisation
estimates. The most commonly used approach involves
estimation of the average particle motion over a specified
data window. Careful consideration must be given to
window design as this controls the compromise between
stability and resolution,

Current developments involving multi-channel, multi-
component processing concepts have the potential to
alleviate some of the limitations associated with the widely
used single-channel polarisation analysis techniques.

ELECTRICAL & EM CASE STUDIES ()
KEYNOTE ADDRESS

MIMDAS - A New Direction
in Geophysics
N. Sheard, T, Ritchie, |. Kingman, P. Rowston

Abstract

Array style geophysical exploration in base metal
exploration has been a dream for some time. MIMEX in
conjunction with Refraction Technology have realised
this dream and developed, built, trialed and are currently
routinely surveying using a multi-channel distributed
acquisition ground geophysical system. The system was
designed to be modular and produce high quality data
from array style measurements. It can use any sensor type
and with suitable software, produce detailed
interpretative products with increased resolution and
better depth penetration than any current commercial
system. The goal is to produce 3D geology interpretations
based on 3D discretised physical property block models
with as much spatial resolution and property accuracy as
possible - and do this at lower operating costs by current
standards. A detailed system specification was started in
February 1995 and building of the prototypes began in
April, 1995. The initial field trials in Dallas USA were
undertaken in December 1995 with an Australian
shakedown in September, 1996, The first field unit
operating with 32 channels was commissioned for survey
use in June, 1997. The system has been designed with no
theoretical upper channel limit, although each unit is
expected to have about 100 channels which is largely
limited by field logistical constraints. The system, named
MIMDAS - MIM Distributed Acquisition System, can
collect  the following data: controlled source
electromagnetic data, spectral and non-linear induced
polarisation data, magnetometric induced polarisation,
controlled source magneto-telluric data, natural ficld
magneto-telluric data and standard electromagnetic data.
The system can collect other data sets such as seismic if
required. The system is based upon single channel
distributed acquisition boxes (DAS boxes) that collect
19/24 bits (depending on sampling frequency) of non-
aliased linear data with a band width of 0 - 20 kHz. These
data are relayed to a truck mounted central recording

unit (CRU) via local area network (LAN) cables. Each
distributed acquisition box is accurately synchronised
and the data are stored in each unit, streamed into the
CRU and recorded either during acquisition or at the end
of each event. The acquisiion software allows
interrogation of cach box or any sensor and can display
raw data as it arrives. The data are processed on site and
field plots produced. All raw time series data are kept
allowing reprocessing. For controlled source surveys at
least one channel is devoted to accurately monitoring the
input current into the transmitting source. These current
data are then used to deconvolve the input data and
produce data from computed waveform styles. The
distributed system avoids multiplicity of cables attached
to sensors and the inherent distartion and noise. Tt alsa
means expandability of units/sensors is limited only by
logistics and computer power. The current monitor
removes the requirement of a ‘good’ transmitter, as it
produces data from the theoretical clean waveforms used
in interpretation packages. The data from each channel is
collected simultaneously which offers considerable noise
cancellation benefits. The Hme series data allows simple
signal processing procedures to remove cultural noise,
which when combined with selective stacking routines
and other remote reference noise cancellation schemes
produces very high quality data. Considerable area or
line kilometres of quality data can be captured rapidly,
Concurrent to the production of MIMDAS a considerable
effort was made to enhance and create software which
enables quality interpretation. This has resulted in a
product which allows a 3D style interpretation which was
the aim of the project.

ELECTRICAL & EM CASE STUDIES (I)

An Application of Reverse Coupling
to Increase Signal Strength Beneath

Conductive Sediments-Miitel Mine,
Kambalda, WA

|. Elders, A. Wellington

Abstract

Downhole electromagnetics (DHEM) is the principal
geophysical tool used at Kambalda Nickel Operations for
the detection and delineation of sulphidic ore zones. The
case study presented here is from Miitel, a relatively new
mine site which expects to begin production by January
1999, Exploration at Miitel is a challenging proposition as
mineralisation occurs in discrete blocks which due to
limited drilling are not yet well defined. For this reason,
most holes drilled at Miitel are surveyed with DHEM to
increase the investigation area and to assess the size of
intersected conductors. DHEM logging at Miitel faces a
significant problem. Exploration targets are not only
overlain by a conductive overburden but are also overlain
by a layer of thick pyrrhotitic sediments, positioned 100m
into the hanging wall. The consequence is a low amplitude
response from the target and substantial overburden
interference at the target area, below the sediments. These
effects increase the signal-to-noise ratios and increase the
ambiguity in interpretation. In DHEM logging, usually
the optimum transmitter loop position is where coupling
is maximal with the target and minimal with all other
conductors. Typically this is accomplished by placing the
transmitter loop in a normal coupled position where the
field lines traverse a path from the centre of the loop
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through the hanging wall side of the target ore horizon.
Reverse coupled loops couple poorly with the sediments
because field lines couple through the foot wall beneath
them, while still coupling well with the targeted ore
blocks. Logging results from a surface drillhole at Miitel
used both normal and reverse coupled transmitter loops
to test the effectiveness of this non-conventional survey
design. The results demonstrate how reverse coupling can
successfully be wsed in this adverse environment to
overcome the effects of amplitude reduction, current
channelling, and drive delay thus improving data quality
and interpretation reliability.

FLECTRICAL & EM CASE STUDIES (1)

The Delineation of Coronet West
by Detailed Underground DHEM

P. Mutton

Abstract

The Coronet Mickel mine is located at Kambalda, 60km
south of Kalgoorlie in Western Australia. The ore shoots
currently being mined extend to depths of up to 600m
below the surface. Extensional exploration beyond the
existing mine reserves from underground drilling
platforms is routinely used to discover ore shoots outside
existing reserves. This drilling 1s expensive, and limited
drilling positions often provide poor drilling angles. Such
holes however, make excellent geophysical platforms,
and the highly conductive nickel sulphide orebodies
provide excellent geophysical targets. The intersection of
a significant thickness of high tenor massive nickel
sulphide west of existing reserves prompted an extensive
underground drilling program. This yielded numerous,
poor intersections, and the extent of the economic
mineralisation remained unknown. Further drilling
wold have been very expensive and was only possible at
very poor drill angles. Downhole electromagnetic
(DHEM) surveying of the initial holes however,
confirmed the presence of many conductors, and
modelling resulted in the development of a very detailed
and highly constrained geological model. On the strength
of this model and the geological information, a decision
was made to develop out to this ore shoot named Coronet
West. This decision was proved correct when ore was
intersected within lm of the position predicted by the
DHEM. Subsequent mining has shown the ore shool to be
comparable in size and attitude to that predicted by the
geophysics model,

POSTERS (1T}

Self-Demagnetisation Corrections in
Magnetic Modelling: Some Examples

W. W. Gue, M. C. Dentith, Z. X. Li, C. M. Pouwell

Abstract

Self demagnetisation, also referred to as shape
demagnetisation, occurs within any magnetised body. In
the case of weak to intermediate magnetism (k < 0.1 81
and for Jr < 10 A/ m), its effect is insignificant and can be
neglected in magnetic forwarding modelling. However,
such effects are important when modelling bodies with
strong magnetism. The effects of self demagnetisation in
magnetic modelling are considered in a few publications,
but very few detailed case studies have heen presented.

In this paper, we present three examples of magnetic
modelling illustrating the importance of the phenomenon
when source bodies are highly magnetic. The first
example concerns a magnetite iron deposit. In this case
accounting for sell demagnetisation in terms of a single,
simple body is sufficient to recognise that discrepancies
between observed and calculated magnetic anomalies are
due to self demagnetisation of the orebody. The second
example, a volcanic-hosted iron deposit, demonstrates
that ellipsoidal models are applicable as a satisfactory
approximation of modelling for the equi- -dimensional
and /or lens-like badies, The third case, an ultramafic-
hosted nickel and copper deposit, demonstrates that
under favourable conditions applying demagnetisation
corrections can help to identify the effects of
mineralisation within a larger anomaly,

POSTERS (11}

Application of the Discrete Wavelet
Transform to the Interpretation of
Magnetic Anomaly Data

R. Bird, T. Ridsdill-Smith, R. Dietmuar Muller, M. Pilkington

Abstract

Magnetic data have become essential to resource
exploration and are often digitally enhanced to facilitate
their interpretation. For example, production of
horizontal and vertical derivatives 15 common, and
guantitative interpretation methods such as Euler
deconvolution and analytic signal calculation utilise these
derivatives. These methods can be used to invert
magnetic anomaly data in both two- and three-
dimensions to retrieve magnetic source positions and
depths. In turn, the results can provide strung constraints
on geologic interpretations. However, derivative
calculations are most mmmnnl}r conducted in the Fourier
domain and the resultant dataset is susceptible to
corruption with high-frequency noise. This noise is
accentuated when derivatives higher than first-order are
calculated, Therefore, magnetic source position and
depth salutions calculated using these derivatives can be
adversely affected. As an alternative, we utilise the
discrete wavelet transform  method developed by
Ridsdill-Smith and Dentith (1995) to calculate horizontal
and vertical derivatives, Source positions and depths are
then calculated (e.g., Euler deconvolution) and compared
with solutions derived using previous, standard
techniques. Sample magnetic data for this study are from
the North West Shelf of Australia.

POSTERS (11}

An Analysis of the Broken Hill Exploration
Initiative Petrophysical Database

P. Ruszkowski

Abstract

An analysis of the Broken Hill Exploration Initiative
petrophysical database reveals that most lithologies
display a bimodal magnetic susceptibility distribution,
This bimodality represents sub-populations of each
lithology into those that have ferromagnetic minerals
absent or present. Iron in the weakly magnetic sub-
population is incorporated into the paramagnetic silicate
minerals e.g. Fe2+, whereas similar lithologies, which are
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strongly magnetic, contain more Fe3+ in magnetite.
Further graphing and analysis of magnetic susceptibility
values show a regional increase in magnetite formation in
a.mph:hﬂ!:tﬁ wﬂi metamorphic grade as the Broken Hill
orebody is approached, This is supported by an overall
increase in density of the amphibolites as metamorphic
grade increases. Graphs of magnetic susceptibility versus
Koenigsberger ratio (Q) reveal that most lithologies show
three distinct sub-populations with little difference
between outcrop and  drillcore  values. 1) Low
susceptibility, low remanence (46% of population). 2)
Low susceptibility, high remanence (42% of population).
3) High susceptibility, high remanence (11% of
population). There is a notable absence of a fourth
population with high magnetic susceptibility and low
remanence. It is concluded that most highly magnetically
susceptible rocks sampled have a significant component
of remanence (NRM) to affect magnetic field modelling.
From outcrop data there is a general remanent
declination trending towards the North and a preferred
inclination of between -45 to -90 degrees (near vertically
upward). As these directions are generally near the
earth’s present magnetic field the effect of remanence
generally enforces the present day field. Anisotropy data
generally reveals a very slight anisotropic susceptibility.

POSTERS (IT)

Airborne Geophysical System at
the Geological Survey of Finland

M. Kurimo, M. Airp

Abstract

I'he Geological Survey of Finland (GTK) is one of the
leading geological organisations in Europe, GTK employs
some HU people, including 350 geoscientists. GTK is
overseen by the Ministry of Trade and Industry and its
main goals are: 1) to maintain, update and distribute
geological information in Finland and 2) to research and
develop new exploration technology and methods.
Practical applications meet the everyday needs of the
mining and construction industries,

GTK has had a wide experience of aero-geophysical
surveying since 1951 when it started systematic airborne
geophysical mapping. The First National Mapping
Program was completed in 1972, The Second Program
commenced in the same year using a terrain clearance of
30-40 m and a line spacing of 200 m. Today, almost the
whaole country is covered and the data is available to the
public both as printed maps and numerically. GTK also
offers its expertise for customer world-wide. Over 150 D00
line kilometres were surveyed during 1997 for different
clients,

The airborne geophysical instrumentation is installed in
the fixed-wing DHC Twin Otter aircraft. During the
manufacturing of the Twin Otter several modifications
were made to its electrical systems in order to reduce the
electrical noise levels. The geophysical equipment
includes two caesium magnetometers at wing hps and
automatic compensation system, EM dual frequency unit,
frequencies 3125 Hz and 14368 Hz, vertical coplanar coil
configuration, coil distance 21 m and a gamma-ray
spectrometer with 8 downward and 2 upward looking
Nal crystals for a total of 41 litres. Other instrumentation
includes: GPS-navigation unit with ability of real time
DCGPS, radar  altimeter, barometer, thermometer,
accelerometer and sferics monitor. The flight path s

recorded to normal VHS video. The measurement umits
installed in the aircraft are connected to each other by a
local area network (LAN) On the ground there is the
magnetic reference station and reference GI'S receiver,

The high-resolution multi-sensor  aero-geophysical
measurements can be utilised in bedrock mapping,
exploration and environmental studies. Several different
cases are introduced,

Systematic high-resolution aero-geophysical surveys
Finland benefit from regional to detailed scale
investigations, Due to their wide areal coverage the
airborne surveys are used to map large scale structures
and tectonic boundaries within the basement on a
regional scale. Interpreted in combination with regional
petrophysical data, they are particularly efficient at
characterising structural and Iitﬁulngic.‘ll variations and
deformation style,

Aero-geophysical surveys have been found to be effective
in outlining polluted surroundings of dumping areas
and, related to gravity and topographic data, in detecting

groundwater reservoirs,

Integrated  interpretation  of  aero-geophysical,
petrophysical, geochemical and geological data have
vielded good results in base metal prospecting. A
bedrock mapping project in Ghana during 1997 was
financed by The Waorld Bank/IDA NDF and consisted
total of 130 000 line kilometres. In this project the
Birrimian volcanic belt was mapped to identify target
areas for the exploration of gold and base metals.

An aeromagnetic offshare survey for oil prospecting in
NMorway investigated the advantage of the two
magnetometer horizontal gradiometer system in an arca
where sub-nanoTesla anomalies have an important role
in interpretation.

Aero-geophysical surveying for mineral exploration in
Portugal was performed to gain accurate and detailed
geophysical information by rapid data processing. The
survey used all the geophysical instrumentation at 100 m
line spacing and 35 m mean terrain clearance. The raw
data was processed immediately after every flight and in
a few hours preparatory data and maps were available.

An EM survey for sea ice thickness was carried out by
flying separate lines along waterways and measuring EM
anomalies with an exact terrain clearance with laser and
radio altimeter. The target area was on the Pechora and
Kara Seas on Northern Russia. A two-layer model was
interpreted and the upper laver, Le. the thickness of ice
was achieved with better than 10 em accuracy.

POSTERS (1)

Utilisation of 256 Channel SAEI
Radiometric Data to Improve the
Quality of Radiometric Pixel
Imagery for Exploration

D. Calandre, G. Reed

Abstract

The cornerstone of the South Australian Exploration
Initiative (SAEI) was the flying of broad - acre
aeromagnetic surveys over areas of shallow, prospective
bedrock. Between 1992 and 1995, 1 million line kilometres
of acromagnelic and radiometric surveys were flown, at
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100 and 400 metre line spacing. Not only were the four
windows corresponding to total count, potassium,
wranium and thorium recorded, but also the full 256
channel spectrum. However, only the conventional four
channel data and pixel imagery were utilised. Both digital
located ASCII data and hardcopy pixel imagery products
were produced from these datasets. However, due to the
lack of geological information that could be derived as a
result of the poor quality of radiometric pixel imagery
and general lack of understanding, radiometrics was
under-utilised as an exploration tool. SAEI 256 channel
radiometric data has been subjected to a Principal
Components analysis processing technique. This process
identifies all statistically significant spectral shapes which
can then be utilised to determine new putu:i:iium,
granium, and thorium windows, The result of this
processing has been, in most cases, a dramatic reduction
in the noise content of radiometric pixel imagery,
particularly the uranium channel as the procedure
utilises all of the counts in the spectrum, thus displaying
more geological detail than is possible via the
conventional three window method. As more geological
information is being displayed in these data sets than
ever before, this processing technique will lead to a
greater understanding of SAEI radiometric data, and will
increase the wviability of SAEl radiometric data as a
valuable exploration tool.

POSTERS (1)

Applications of Gravity and
Magnetic Block Modelling

5. Roberts

Abstract

In complex geological environments, the earth may be
more easily represented by a block model than by an
aggregate of three dimensional polyhedra. Also, changes
tos that model are often more easily accommodated when
a block model is used. Software has been developed to
compute the gravitational and magnetic fields of complex
three dimensional block models. The models are
represented as a list of prisms, each with homogeneous
physical properties, contained within a user defined
number of voxel framewarks. By minimising the number
of prisms required Lo define the model, storage
requirements and computation time is minimised. The
software uses digital terrain models of wvarying
complexity to clip the extents of the model. Consequently,
it can be used to compute the complete Bouguer
correction for gravity data, which incorporates terrain
effects. A similar technique can be used to remove the
magnetic field variations attributable to terrain from
acromagnetic data, where the background rocks are
magnetic. In both cases, spatially variable physical rock
propertics can be incorporated into the computations.
Examples of both types of processing are given,
Overburden overlying complex palaeo-terrain is often the
source of gravity anomalies that can mask the gravity
signatures of basement geology. Using available
geological data which may include outcrop boundaries,
drill hole logs or earth models obtained from the
interpretation of electrical or electromagnetic data,
detailed block models of the overburden can be
constructed, Once the terrain corrected gravity field of the
overburden is removed from the data, the residual data is
predominantly  attributable to  basement density
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variations, Examples from Charters Towers and
Kalgoorlie are given. Complex geological models are
readily converted into block models. In this format they
are easily visualised, and the gravity and magnetic fields
of the model can be computed. Examples from the
Renison tin mine, Tasmania, and Cargo, New South
Wales, are given.

POSTERS (1D

The Development and Calibration
of a GPS-Based Gravity Data
Acquisition System

D. Bilick, W. Featherstone, R. Hackney, M. Dentith

Abstract

This paper describes the development and calibration of
a vehicle-based gravity acquisition system, which is
positioned in three dimensions using Kinematic GFS
{Global Positioning System) measurements. The GP'S
antenna is mounted on a moveable arm, which can be
fitted to any ground-based vehicle, and continuously
tracks kinematic GPS data to vield positions relative to a
geodetic base-station. For each gravity measurement, the
arm is swung into position above the gravimeter and the
height measured to allow an exact determination of the
three-dimensional position of that measurement. The
sensitivity of a modern gravimeter coupled with the
vertical gradient of gravity at the Earth's surface dictates
that the precision of the vertical co-ordinate is the most
important. However, the least accurate aspect of any
GPS-based gravity  survey s the co-ordinale
transformation from GPS ecllipsoidal heights to
Australian Height Datum heights. This is calibrated in the
field by connecting to existing vertical benchmarks
surrounding the survey area, then applying a correction
to the co-ordinate transformation wherever appropriate.
This approach also ensures that the computed gravity
anomalics are fully compatible with existing gravity data.
The results of preliminary tests in the Perth metropolitan
region show that the prototype system allows for the
computation of accurate gravity anomalies, and 15 more
efficient than other ground-based gravity surveys.

FOSTERS (11}
High Precision Gridding of Gravity Data
A Murray

Abstract

A new technique of multiple pass gridding has been
developed using the minimum curvature method which
will practically allow high predsion gridding to be
performed on any gravity station distribution. Grawvity
data interpretation usually involves the compilation of
several separate datasets of widely differing observation
(point value) spacing. Traditional one pass gridding
techniques often demand a compromise between
achieving a high frequency response in areas of dense
observations while avoiding high frequency noise or
ringing in areas of sparse coverage, This compromise may
be side-stepped by piccewise gridding of the area and
feathering the grid pieces topether or by using a
triangulation technique; however, both these methods will
introduce spurious artefacts into the frequency response
which will hamper a unified interpretation of the area.
The gridding method which best suits the well defined
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behaviour of a gravity field is the minimum curvature
technique; unfortunately, this method is particularly
sensitive to the cell size chosen for the gridding in relation
to the observation spacing, If the cell size is less than one
sixth of the station spacing obvious boxing and ringing
effects become evident in images or contours based on the
derived grid. The best results are obtained when the cell
size lies between one third and one fifth of the observation
spacing. The ideal gridding technique will effectively
approximate this spacing everywhere within the area
being gridded notwithstanding even extreme variance in
the observation spacing, This new technique of multiple
pass gridding combines the original observed data with
cell values from the previous pass filling any gaps in the
original dataset. This additional ‘pseudo-data’ holds the
grid constant in areas of sparse data while the cell size is
progressively refined to make full use of the dense data.
This method has been thoroughly tested using data in the
Broken Hill area which ranges in observation spacng
from 25 metres to 7 kilometres! Images of this area with an
80 metre cell size show an excellent frequency response
and are aesthetically pleasing. This technique has also
been employed to grid the Eastern Goldfields region of
Western Australia, the Lachlan Fold Belt in New South
Wales and the Cooper Basin in South Australia. The
Cooper Basin data derive from a miscellany of surveys
carried out in the 1960s using various control points and
position datum. The discrepancies of about 1 milligal
between these surveys become immediately obvious
when gridded using this high precision technique.

FOSTERS (11}

Levelling Marine Potential Field and
Bathymetry Data, a New Approach

M. Maorse, R. Seikel

Abstract

The levelling of marine potential field and bathymetry
data has been a difficult and often time consuming
problem. As part of the Australian Geological Survey
Organisation’s (AGS0) Timor Sea Project, a major
upgrade of the marine ship-track potential field and
bathymetry data which have been acquired on the north-
west Australian margin since 1963 has been undertaken.
AGSO and Desmond Fitzgerald and Associates have
developed new techniques for correcting crossover and
other errors in these data, thereby enabling the
production of high quality images for interpretation.
Typical marine data compilation may include
Government Surveys, open-file company data and
foreign surveys. The wide range of data sources and
variable navigation accuracies inherent in data of
different vintages result in crossover errors being a
dominant feature of any grid created from such
unlevelled data. Images produoced from such data are
difficult to interpret as they are dominated by lincar
features which coincide with ships’ tracks. To integrate
such data into a more usable form for accurate geological
interpretation required the development of a new
levelling methodology. Firstly in adapting the crossover
based levelling techniques familiar in aeromagnetics data
processing the survey cruises are split into “straight”
segments, Then these segments are compressed to other
segments of the survey or other segments of other
surveys to produce a crossover network. Sandwell and
Smith's World Gravity Image was recognised and used as

a regional reference onto which individual surveys were
least square fitted. As a final stage the surveys are
compiled into one large survey and the crossover based
levelling technique called loop closure was performed.
Particularly bad fitting segments were edited normally,
The bathymetry and magnetc data are levelled
differently to the gravity data because regional reference
is not normally available. Such data is levelled using a
combination of crossover based loop closure levelling
techniques and filtering technologies such as de-
corrugation and micro-levelling. The offshore data are
gridded in conjunction with existing onshore databases to
produce a suite of images of Bouguer anomaly, magnelic
anvmaly, and bathymetry [ topography, These grids have
been filtered and manipulated to produce various
derivatives and composites to  enhance  the
interpretability of the data. Enormous improvements
upon the usefulness of the original data-sets have
resulted from this approach.

POSTERS ()

Simulation of Strong Ground Motion
for Australian Intra-Plate Earthquakes
Using Green's Function Method

C. Sinadinovski, K. F. McCue, M. Someruville,
T. Muirhead, K. Muirhead

Abstract

Seismic records of Australian intra-plate earthquakes
show different characteristics in frequency content, peak
acceleration and duration, when compared with events
from inter-plate regions. In the situation of an insufficient
number of quality strong motion records of intra-plate
carthquakes at short distances, synthetic seismograms are
used for testing of structural behaviour., The near-field
synthetic records of likely intra-plate earthquakes are
considered, with a typical strong ground motion duration
of several seconds. In this approach a Green’s Function
method is used to simulate a large earthquake by
summation in time of a number of smaller earthquakes or
sub-events. Each sub-event 1s given a slightly different
time origin to represent the propagation of a rupture
along a fault plane. The magnitude 2.3 aftershock of the
29 December 1989 Newcastle earthquake recorded on one
of the rock sites was used as sub-event in this study, to
simulate the main shock of magnitude 5.6. Additional
validation studies for events recorded elsewhere in
Australia are reported. The initial results of the study
show that the synthetic near-field seismograms produced
by the Green's Function method are realistic, and can be
used to represent ground motion during typical
Australian intra-plate carthquakes.

FOSTERS (11}

Towards Better Geophysical Modelling
of the Hamersley Iron Province -

I: Magnetic Petrophysics

W. W. Guo, 7. X. Li, M. C. Dentith, C. M. Powell

Abstract

The Hamersley Iron Province of Western Australia
contains extensive banded iron formations (BIFs) and large
iron deposits. The investigation of magnetic properties of
the Hamersley BIFs, iron ores and other rocks is the first
step towards a better magnetic anomaly interpretation

108 Conference Preview October / Movember 1998

ASEG 13th International Geophysical Conference & Exhibition




over the province. Different from any other rock, BIF is
characterised magnetically by high susceptibility, strong
anisotropy, high natural remanent magnetism (NRM) (or
high Q wvalue) and strong self-demagnetisation effects,
- These factors make the features of BlF-related magnetic
anomalies very complicated, as illustrated by our
theoretical models. Five hundred and seventy-four
oriented samples and some industrial drll cores were
collected from the province for petrophysical and

agnetic analyses. Some magnetic petrophysical
results obtained so far are summarised below.

The five main iron formations of the Hamersley Group all
show a similar distribution pattern of mean bulk
susceptibility (MBS) - a logarithmic bimodal distribution.
This means that each iron formation has two major
susceptibility groups. For the Brockman Iron Formation,
however, the MBS of the [offre Member BIFs exhibits a
logarithmic normal distribution, whercas that of the
Dales Gorge Member BIFs shows a similar distribution to
the BIFs in the Hamersley Province as a whole. The Weeli
Wolli, Joffre, Dales Gorge and Mount Sylvia BIFs have the
highest susceptibility. The Boolgeeda BIF has
intermediate susceptibility but it is still higher than that
of the iron ovres and other non-BIF rocks. The Marra
Mamba BIF has the lowest susceptibility, which is even
lower than the iron ores and dolerite dykes. Iron ores
have intermediate susceptibility. Brockman martite-
microplaty  haematite ores have slightly higher
suscephbility than Marra Mamba martite-goethite ores,
Fresh dolerite and Cheela Spring Basalt have variable
susceplibility. Other rocks are low in susceptibility.

The Dales Gorge, Joffre and Weeli Wolli BIFs have strong
anisotropy of magnetic susceptibility (AMS) with well-
developed bedding-parallel or sub-bedding-parallel
magnetic foliation. Some haematite ores, the Boolgeeda
BIF and the Mt McGrath haematite conglomerate have
low AMS with recognisable sub-bedding-parallel
magnetic foliaHon, Other rocks, including the badly
weathered BIFs of the Marra Mamba Formaton, are
generally isotropic,

With respect to the current horizontal, the natural
remanent magnetisation (NRM) direction of the Joffre,
Mount Sylvia and Weeli Wolli BIFs are almost totally
scattered. However, a basin-wide north-west-up post-
folding NRM direction from the Boolgeeda BIFs, and a
nurth-westerly sub-horizontal post-folding NRM direction
from the Marra Mamba and Dales Gorge BIFs, can be
recognised. Martite-microplaty haematite ores of the Tom
Price, Paraburdoo and Channar deposits, and the Barrett-
Lennard haematite conglomerate, have a north-westerly
sub-horizontal NRM, while the NEM of the Mount
Whaleback ores lies in the north-west direction with a
positive inclination around 35°. NEM of Marra Mamba
surface martite-goethite ores generally has a north-
westerly sub-horizontal Fisher-mean direction, but the
difference between the Fisher and vector means is large,
Dolerite dykes and Cheela Springs Basalt have a relatively
high NRM intensity, but the directions are scattered. NRM
of other units has a low intensity and is insignificant for
magnetic modelling. Weathering and lightening have
greatly affected the magnetic properties of some of the
surface  samples,  Reasonable  estimation of  the
characteristic susceptibility and NREM of BIFs from the data
garhpn?d from surface samples remains a crucial problem
for achieving better magnetic anomaly interpretation,

which is the aim of the next stage of the study.

POSTERS (11}

A Geophysical Case Study of the Ashmore
Kimberlite Cluster, North Kimberley
Province, Western Australia

| Sumner, P. Wilkes, | Robins, K. Kamsay

Abstract

Since 1980, airborne radiometric, magnetic and
electromagnetic (DIGHEM) surveys, and ground
magnetic, electromagnetic (SIROTEM, EM-34, GEM-2A),
and gravity surveys have been employed in kimberlite
exploration in the North Kimberley Province of Western
Australia. However, none of the regional surveys have
vet been able to detect a kimberlite cluster prior o
discovery by traditional indicator-mineral sampling, The
discovery in the Beta Creek project, by Striker Resources
MNLL., of two new diamondiferous kimberlites (Ashmore 1
and 2) benecath surface concentrations of chromite,
provides a site to characterise the style and dimension of
their geophvsical response. The Ashmore 1 and 2 pipes
intrude Proterozoic Warton Sandstone and each have a
surface area of approximately 0.5 hectares. The diatremes
consist of magmatic cores surrounded by
sandstone/ kimberlite breccias. In the upper section,
weathering has reduced the kimberlite to kaolinite clay
and the pipes are overlain by up to 20m of slightly
silicified sandy overburden, Detailed gravity and
frequency domain EM surveys demonstrate that a
0.5mGal low and increased conductivity are the results of
the weathering of the near surface kimberlite. The
underlying fresh kimberlite consists of several intrusive
phases, some of which produce strongly positive
magnetic anomalies. The results of the study to be
presented in this paper demonstrate that coarsely spaced
airborne surveys are unlikely to detect the small,
commercially significant kimberlites that occur in the
MNorth Kimberley, Geophysics is best applied to the
generation of drill targets, from high resolution airborne
and ground based surveys, after indicator mineral
sampling has detected prospective areas.

POSTERS (1T}

NORMAG: Development of a GPS -
Ground Magnetometer System
K. Mayes, . Cook, M. Sharry

Abstract

Recent advances in GPS h_'c]'mnlug}-' have enabled the
development of a low-cost ground magnetometer system
with the potential to completely supersede traditional
grid based magnetic surveys. No longer is there the
inconvenience of having to stop to take each reading,
relving on a constant walking pace or the hassle of using
topofil. The procvessing for all of which assume the
operator is walking a perfectly straight line along a pre
established grid which is rarely the case. A system that is
GPS positioned enables the operator to tailor the survey
while in progress. A few infill lines or extensions to the
survey can easily be accommodated. The system uses off-
the-shelf components, and only the back-pack is
manufactured. This has the advantage that equipment
can simply be hired to add a second ficld system, or
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maintain production when a field break-down occurs.
The Geometrics G-858 caesium magnetometer was
chosen because of its high sensitivity and excellent in-
field display of the recorded magnetic profile. The GPS
unit 15 a Trimble Pro XL/XR 12 channel model, with
positional -accuracies that are reliably 0.5m. A key
component of the system is the 32bit Windows based
software used Lo process and integrate the magnetic and
positional data, After the initial calibration at the
beginning of the day, the simplicity of the system is such
that only two keys need be pressed. One for the start of a
line and another for the end of a line. Consequently field
crew training is easy, the potential for operator error is
minimal, and ficld production rates are high. The system
offers significant improvements in both survey quality
and productivity. The magnetic data is acquired faster,
more accurately and at less cost, all of which are highly
desirable outcomes. It can be easily adapted to record a
multiplexed signal of MMR and magnetics to give
similarly high-resolution resistivity. This paper describes
the development of the Normag system together with
case studies derived from some of the several thousand
line kms of data already acquired in Australia, Africa,
Burope and America.

PRE-STACK DEPTH MIGRATION

Pre-Stack Depth Migration Experience in
Less Complicated Geological Environments

G. Williums, B, Gosling, 5. Hollingsworth

Abstract

Depth migration differs from time migration in that it
images seismic data correctly in the presence of lateral
velocity changes. However, for mild lateral velocity
gradients we often use ime migration for reasons of cost
and stability; the time spent deriving an accurate velocity
field and the increased sensitivity of depth migration to
the velocity field make depth migration more difficult to
apply. For these reasons, depth migration has often only
been used when time migration is perceived to fail to
image the data properly. Very often, this means that
depth migration is anly used in particularly difficult and
complex geological environments. Unfortunately, in
these  environments, depth migration is often
disappointing because either the ray paths diverge
causing the subsurface not to be illuminated by the
recording, or our current model building techniques are
inadequate for such complicated cases. For example,
many model updating techniques assume the starting
model is either close to the correct answer, or it is slowly
varying or flat horizons exist. Experience in the Browse
Basin and the North Sea has shown that pre-stack depth
migration can be used to improve imaging substantially
in comparatively simple geological environments. In the
case of the Browse Basin, rugged seabed topography can
cause imaging problems throughout the data that can be
addressed successfully with pre-stack depth migration. It
is worth noting that in this context no well information or
geological model from an interpreter was necessary;
building the model became almost entirely a velocity
picking exercise. In many parts of the North Sea a chalk
layer with gentle dips lies above the oil and gas bearing
targets. The chalk has an interval velocity that is typically
twice that of the overburden and the underlying strata,
Consequently, the gentle dips at the top and bottom of the

chalk are sufficient to cause image distortion at the
reservoir level that can only be corrected using pre-stack
depth migration. In these cases, pre-stack depth
migration can be viewed as a tool to obtain better images
and higher resolution rather than a tool to obtain an
image at all,

PRE-STACK DEPTH MIGRATION

Pre-Stack Migration Using the
Equivalent Offset Method
[. Buncroft

Abstract

A method of prestack lime migration is presented that is
simpler, faster, and provides better velocity information
than conventional Kirchhoff methods. It is based on
prestack Kirchhoff time migration and can be applied to
both 2-D and 3-D data. The method is divided into two
steps, a gathering process that forms common
scatterpoint (C5P) gathers and an imaging process using
a Kirchhoff migration performed independently on each
CSP gather. The CSP gathering process sums input traces
into equivalent offset bins in cach CSP gather with no
time shifting. The equivalent offset is defined by an exact
hyperbolic simplification to the double square root (DSR)
equation of prestack time migration. A CSP gather is
similar to a CMP gather as both contain oflset traces, and
both represent a vertical array of scatterpoints. CSP
gathers can be formed at any arbitrary location, have high
fold in their offset bins, and have a much larger offset
range due to the gathering of all input traces within the
migration aperture. After the CSP gathers have been
formed, conventional velocity analysis estimates accurate
prestack migration velocities. The high fold and large
offscts of the CSP gather provide better focusing for
improved velocity analysis. The imaging process
collapses each CSI" gather into a single migrated output
trace. It is performed as a Kirchhoff process, which
consists of scaling, filtering, normal moveout (NMO)
correction, and slacking. Significant computational
savings result from delaying arithmelic operations on the
input samples until after a CSI” gather has been formed.
This space-time domain method is suitable for uneven
pgeometries, may be adapted Lo migrate from topography,
enables velocity amalysis at random locations, and
permits prestack migration of a 3D volume into an
arbitrary 2-D line. The method is also used to prestack
migrate converted-wave (P-5) data and to compute
residual statics before NMO correction,

PRE-STACK DEPTH MIGRATION

MITAS: Migration Input Trace
Aperture Selection

M. Muarcoix, C. Harris, 5. Brckel

Abstract

Diepth migration images using the Kirchhoff method ane
shown improved by applying “surgical” muting after
migration moveout and before summation. The aperture

construction we describe is fundamentally different from
contredled llumination. In controlled illumination, the
aperture control is based on structural and velocity depth
models. In migration input trace aperture selection, it
depends on the appearance of the migration corrected

110 Conference Preview October / Movember 1998

ASEG 13th International Geophysical Conference & Exhibition |




=== o

(a]

PR e e e e e “rm 3

data set, analogous to reflection surfaces that after
summation determine the reflector event. Reflection
event surfaces, pre-moveout, are surface referenced
recordings whereas the reflector event surfaces, post-
moveout, are subsurface referenced. For significant
output after the sum, the reflector event surfaces must
have stationary regions. Muling selects the stationary
zones that are usually observed as “flat spots”, Non
signal and a significant amount of aliasing can be
removed. The size and amplitude of flat spots are a
reflector-localised measure of the depth, reflectivity and
region of the reflector about the output “point” that
accounts for the reflection recorded.

CROSSIMNG TECHNICAL FRONTIERS
IN MINERAL EXPLORATION (1)
KEYNOTE ADDRESS

Geophysics as Centrepiece: Its role
in the Australian Antarctic Territory

Pat Quilty AM

Abstract

Geophysics has had a key role in the Australian National
Antarctic Research Expeditions (ANARE) since their
inception and, indeed, the entire system of government of
the Antarctic depends on the spirit of scientific co-
operation as was exercised during the International
Geophysical Year of 1957/58. The preamble to the
Antarctic Treaty refers to the ‘... co-operation on the basis
of freedom of scientific investigation as applied during the
International Geophysical Year." Geophysics, specifically
the search for the South Magnetic Pole to test Gauss’
dipole hypothesis, was a major justification for voyages of
exploration in the mid 19th century and was an important
quest into the early days of this century. Most current
Antarctic research arcas depend on a geophysical
foundation. Geophysics 18 seldom conducted as a
discipline for its own sake bul as a subject contributing to
reselution of major scientific questions such as what are
the cratonic units and boundarics constituting the
Antarctic continent, nuclear test ban monitoring, why
Antarctica has so few earthquakes, and documentation of
our few active voleanoes. Australian Antarctic stations
conduct observatory programs in seismology (including
Nuclear Test Ban Monitoring) and magnetics, and with
the advent of refined satellite positioning systems and
interest in global change issues, geodesy has emerged as a
rejuvenated focus. Recent budget decisions have thrown
inte doubt the ability to continue some of these activities,
There is immense scope for expanded field geophysics
programs especially in acromagnetic and gravity surveys
both onshore and offshore, and seismic surveys offshore
tor glabal change and broader scientific value, Australia is
still a minor contributor to these programs but offshore
seismic programs have become more important in recent
vears, Because of the great area, small number of workers,
the cost of programs and lack of obvious client group,
there are major gaps in our geophysical understanding of
the Antarctic, and major questions have yet to be defined
and answered.

CROSSING TECHNICAL FRONTIERS
IN MINERAL EXFLORATION {11)

Mapping Dykes Using Surface
and Downhole Seismic Methods

B. Evans, M. Lrosevic

Abstract

Seismic methods are commonly used for the detection of
faults in the exploration and production of coal. The use
of surface seismic methods for the delineation of vertical
structure, such as the imaging of dykes, is not used in
industry because seismic waves transmit from the surface
down to horizontal reflection surfaces, and reflect back
up to the surface. Consequently, where sub-vertical
structures such as dykes occur, the surface seismic
method fails. Seismic methods can be applied using
different source-receiver geometries. Their ability o
image dykes may therefore depend upon on the
geometry used, the dyke thickness and the seismic wave
propagation mode in relation to dyke composition and
internal structure. The use of surface seismic methods
makes it difficult to distinguish between faults / fractures
and very thin dykes (1-2m in thickness) when a dyke's
thickness is less than the seismic wavelength.
Consequently, borehole seismic methods have to be used
to detect the presence of dykes. This paper presents some
results from a research project which is attempting to use
both surface and downhole seismic to detect dykes. The
paper shows how a sub-vertical dyke of some 40 m
thickness and associated faulting was imaged using
surface seismic methods. The alternative approach of
going downhole with seismic sources and receivers
(borchole seismic profiling), showed that dyke sides can
also be successiully imaged at depth, and that in future, it
should be possible to produce an image of both sides of a
dyke, in ils correct orientation, using existing boreholes,

MAGNETIC METHODS & CASE STUDIES

Geophysical Signatures of the Iron
Duchess and Iron Princess Deposits,
Middleback Range Area, South Australia

M. Dentith, T. Dl G, Bulmer, R, Hillis

Abstract

Outcropping deposits of iron vre oceor throughout the
Middleback Ranges in central South Australia. Several of
these deposits are currently being mined, Since 1995 BHP
Steel has been achively exploring for new reserves., The
wark described here was carried out to characterise the
geophysical signature of two deposits of different type to
assist in exploration for similar depusits concealed by cover.
The first deposit, Iron Duchess, is typical of the deposits in
the southern part of the study arca. The other depaosit, lron
Princess, is unusual in its geological setting, but is most
significant in that il is the only blind deposit known in the
ared. The iron ores of the Middleback Range area formed by
supergene enrichment of the magnetite-nich BIF. The
enrichment process involves dissolution of gangue
minerals and partial or total replacement of magnetite by
haematite and martite. All deposits, where a stratigraphy
can be recognised, occur within fold structures where the
vriginal rock types were structurally thickened and
exposed by weathering, Shear zones are also commonly
associated with mineralisation, Density measurements
indicate that iron ore in both the studied deposits had a
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density greater than the host rocks. However, the ore was
more susceptible than the host at Iron Princess, but less
magnetic than the host at Iron Duchess. Remanent
magnetism was random in both deposits. Interpretation of
acromagnetic data showed this to be an efficient means of
mapping stratigraphy and structure, although significant
processing, notably the use of automatic gain control, was
required to make the best use of the data. Gravity surveys
showed both deposits to be associated with clear positive
anomalies. In contrast, ground magnetic data are much less
useful for direct detection of ore bodies due the variability
of magnetic responses,

MAGNETIC METHODS & CASE STULMES

Remote Determination of Magnetic
Properties and Improved Drill Targeting of
Magnetic Anomaly Sources by Differential
Vector Magnetometry (DVM)

0. Clark, P. Sclowidt, D. Coward., M, Huddleston

Abstract

The induced magnetisation of a magnetic source is
proportional to the ambient magnetic field and varies in
response to natural geomagnetic variations, such as
diurnal changes, storm fields and pulsations. In contrast,
the remanent magnetisation is independent of changes in
the ambient field, The local perturbation of the
geomagnetic varations arising from a subsurface
magnetic body can be determined by simultaneous
monitoring of geomagnetic variations at two sites: one
within the static magnetic anomaly associated with the
body and another at a remote base station. Total feld
measurements can only provide a qualitative indication
of the relative contributions of remanent and induced
magnetisation to the anomaly. Monitoring of all three
ficld components at the on-anomaly and base stations,
however, allows the components of the second order
gradient tensor of the anomalous pseudo-gravitational
potential to be determined. This tensor depends only on
the source geometry and the measurement location and is
independent of the nature (remanent or induced),
magnitude or direction of the source magnetisation.
Without making any assumptions aboul source geometry
or location, the Koemgsberger ratio {Q), the direction of
remanence and the direction of total magnetisation can be
vbtained from the components of this lensor. This
information can constrain magnetic modelling prior to
drilling and remove a major source of ambiguity in
magnetic interpretation. The direction to the centre of a
compact source can be determined directly from
diagonalisation of the tensor. Values of Q constrain the
magnelic mineralogy of the source and the remanence
direction can discriminate sources of different ages or
geological histories, Thus the method can also alleviate
the geological ambiguity that afflicts magnetic
interpretation.  Field (rials of differential vector
magnetometry (DVM) at several sites, including the
Tallawang magnetite deposit, New South Wales, have
demonstrated the validity of the proposed in situ method.
However, a number of technical difficulties must be
resolved before this method can be used routinely.
Accurate characterisation of deparlures from mutual
orthogonality of the components measured by each
vector sensor, and the relative vnientation of the anomaly
and base station sensors, are crucial to the successful

implementation of the methad.

MAGNETIC METHODS & CASE STUDIES

The Magnetic Daily Variation in
Australia: Dependence of the
Total-Field Signal on Latitude

A. P. Hitchman, F. E. M. Lilley, W. H. Cantpbell,
F. H. Chamalaun, C, E. Barton

Abstract

The quiet daily variation, denoted Sq, occurs as a
background signal during magnetic surveying. The
morphology of Sq is dependent on a number of factors,
particularly latitude. Type curves that describe the
latitudinal dependence of the horizontal and vertical
components of 5q on a global scale appear in many texts.
This paper describes a recent compilation of global 5q
curves for the total magnetic field, which is the component
of most relevance to magnetic mapping. An analysis is
then made of total-field variations from a north-south line
of stationary recording magnetometers which operated
across central Australia as part of the AWAGS experiment
of 1989-1990. These data are analysed for information on
the magnetic daily wvariation across the Australian
continent,  particularly  its  latitudinal  variaton
Observations cover a tull year and their analysis is
divided into four seasons to show variation with season as
well as latitude, The observed data show a minimum in
the total-field signal in the geomagnetic latitude band
20deg. - 30deg.. in support of the global Sq total-field
curves. There is also clear evidence in the AWAGS data
for the path of the Sq focus across Australia, identified by
an amplitude minimum in the daily vanation of the
horizontal magnetic north component. The band in which
the total-ficld Sq variations are generally reduced is
termed the total-field ‘doldrums’; this band is on the
equator-side of the path of the Sq focus.
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PETROLEUM CASE HISTORIES: INTERNATIONAL

Hydrocarbon Potential in
Indian Deep Waters

K. Singh, 5. Rawat, K. Chandra
Abstract

Deep water exploration is a natural step forward to
assess and accrete the hydrocarbon reserves to add to the
endowment after having accomplished this task to a
certain extent along the continental shelf areas of India.
Oil and Natural Gas Corporation Limited of India
(OMNGC) has made gradual but steady progress in the
deep  waters beyond 200m  isobath  exploring
hydrocarbons, acquiring multi-channel seismic data and
other geo-scientific data in recent years. Hydrocarbon
potentiality in the deep water arcas of known offshore
basins viz. Kutch, Bombay, Kerala-Konkan, Cauvery and
Krishna-Godavari is analysed in this paper. The
evolution of these polycyclic basins was initiated as
intracratonic rifts in divergent margin set-up at different
geological times. Later these basins acquired pericratonic
character evolving through typical syn-rift and post-rift
phases. The recently acquired seismic data corroborates
the extension of identified lincaments in deep water area
differentiating the deep sea basinal region into
segmented  linear ridge-depression complexes. The
sedimentary thickness in these deep sea basins varies
between 2 and 8 km, with areas of higher thicknesses
being near the shelf break and in areas beyond 2500m
water depth in the proximity of various river mouths in
different basins. The hydrocarbon potential of deep

waters of India covering about 1.4 million sq km of the
Indian offshore is estimated to be between 5.0 and 9.0
billion tonnes of oil and il equivalent gas. Analysis of
about 70,000 km seismic data has helped in identifying
and mapping the geological features like submarine fans,
turbidites, build-ups, wedge-ouls, growth faull related
roll-over anticlines and other structural features for
hydrocarbon  prospectivity in these basins., These
prospects range in size trom 10 to 600 sq. km arca in
water depth from 300 to 2000m. The average prospect
size is about 200sq. km in the western offshore and about
20sq. km in the eastern offshore, Exploration of these will
help in establishing a resource base for future energy
supply of India.

FETROLEUM CASE HISTORIES: INTERMATIONAL

“The First Year of First Oil” from
Azerbaijan, a Former Soviet Union
Republic: The Development of a
South Caspian Giant Oil Field

M. Hession, T. Redshaw, |, Gorman

Abstract

On November 7, 1998 Azerbaijan will have been
exporting oil to the “West"” for one year.

The first development in one of the world's most
significant hydrocarbon provinces is now establishing a
track record. The exported oil comes from the Gunashli-
Chirag-Azeri field complex which is located 85km south-
east of the Apsheron Peninsula in the South Caspian Sea.
Muore than 12 billion BOE are trapped within an elongate,
north-west o south-cast trending anticlinal Pliocene
reservoir, which is approximately 40 km in length. Sparse
pre-existing well data and 2D seismic data gave limited
insight into the likely reservoir performance of this huge
structure. An accelerated development program resulted
in the first 3D acquisition in the region. Post processing and
data analysis during an initial 2-year period have achieved
various degrees of success in this unmque oil provinee,

The interpretation has been predominantly geophysical
making the acquisition and processing of good quality
seismic data critical for accurate drilling depth
predictions, Much of the geophysical effort has been
directed towards amplitude and coherency analysis plus
AVO prediction and correct depth positioning, A brief
overview of techniques used is presented in this paper.

The geological knowledge of the reservoir formations has
been improved through the study of cores in appraisal
wells, which have been gathered using soft sediment
coring techniques. Challenges include hole stability and
accurate pore pressure prediction in topflntermediate
hole sections teeming with mud volcanoes and shallow
gas. The present and future will see the use and
application of pre-stack migrated seismic data to allow
better structural imaging, depth conversion and detailed
investigation into encouraging seismic amplitude
variation. The seismic work program will continue to be
directed at the optimised management of the reservoir as
the first developed segment heads towards plateau.

PETROLEUM CASE HISTORIES: INTERNATIONAL

Ocean-Bottom Seismograph and
Conventional Reflection Surveys

in the Petrel Sub-Basin: an Integrated
Seismic Study

A, Goncharov, C. Collins, P. Petkovie, T. Formin.
V. P:'Ii'prnko. B. Dummond, C. Lee

Abstract

Refraction/ wide-angle seismic studies with ocean-
bottom seismographs (OBSs) in the Petrel sub-basin were
a part of a broader OBS survey undertaken by AGSO
along 5 profiles on the Australian North West Shelf. The
project provided velocity information to better constrain
the depth conversion of AG50's regional deep reflection
profiles on the Shelf. One of the main scientific goals of
this project was to understand better the origin of
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reflectivity seen in the conventional reflection data,
particularly in the deep crust. Other objectives of the
survey were to identify the base of the sedimentary
section; identify major intra-crustal boundaries, and
particularly the crust-mantle boundary; and estimate
S-wave velocities. The OBS data were recorded with a 100
m shot interval and were therefore not spatially aliased
with respect to prevailing velocities and frequencies. This
enabled the utilisation of seismic digital processing
techniques not normally used to process data recorded
with refraction/wide-angle observation geometries. F-k
filtering, which was used in a nom-conventional fashion
to enhance signal /noise ratio, and depth migration of
wide-angle reflections are particularly important.

Prominent reflectivity seen in the conventional reflection
data at two-way times (TWT) greater than 4 s does not
correspond  to any  wvelocity increase imaged by
refraction / wide-angle techniques. On the other hand, the
most significant velocity increase which occurs at the
Moho does not produce high-amplitude near-vertical
reflections. Interval velocities estimated from  the
conventional reflection data at TWT greater than 2 sec
appear to be up to 1 km/s lower than those derived from
the OBS data. If the first are used to depth convert
reflection data, then depth to seismic boundaries in the
centre of the basin at TWT 6-9 s would be underestimated
up to 2 km. Seismic reflection and refraction techniques
are complementary to each other, and both are required
to fully interpret the data.

INDUCED FOLARIZATION

Radial Resistivity/IP Surveys using a
Downhole Transmitting Electrode

5. Mudge

Abstract

The sensitivity and resolution of surface resistivity /1D
surveys is severely restricted by the conductivity and
thickness of overburden material. An electrode array,
using a buried transmitting electrode, has been devised Lo
increase the sensitivity and resolution of surveys
conducted in these environments. The transmitting
electrode is located below the conductive overburden, in
a drillhole, and voltage and chargeability measurements
are made on the surface along survey lines radial to the
drillhole. Reconnaissance resistivity /IP surveys using the
electrode array were conducted in the Cambro-
Ordovician Mt Windsor Volcanics near Charters Towers
in Queensland, an area covered by the electrically
conductive Late Tertiary Campaspe Beds, and
demonstrate the effectiveness of the array for detection of
anomalies from buried base metal targets. Data were
acquired from several surveys conducted around a series
of adjacent drillholes to provide a continuous coverage
across the prospective arca. The data from individual
radial traverses show the sounding response of the
ground as well as the ground response along the profile.
A method for removing the sounding response, which is
local to each drillhole, from each radial traverse has been
devised so that the data from each traverse can be merged
imto a continuous data set.

INDUCED POLARIZATION

Electromagnetic Coupling for Tensor
Reconnaissance IP Surveying

T. Grant

Abslract

I1*{ resistivity surveying is well established as an
important tool in the exploration for sulphide
mineralisation, The most common survey configurations
used today are the dipole-dipole and gradient arrays. In
comparison, the bipole-dipole or ‘reconnaissance [
(RI) array is relatively unknown and unfamiliar.
However, this survey configuration is often worth
considering because it offers important advantages for
exploring large areas in a rapid and cost effective manner.

With the use of large fixed transmitters, and potentally
large transmitter-receiver separations, it is important to
consider electromagnetic (EM) coupling effects for the
RIP array. This study presents numerical modelling
results for a simulated frequency-domain RIP survey
over a conductive half-space.

EM coupling for ‘vector’ made calculations (using
measurements from a single transmitter) exhibit a fairly
simple behaviour of increasing phase with increasing
distance from the transmitter. The EM coupling phase
response has the same sign as a normal I’ responsc,
However, EM coupling for “tensor’ mode calculations
(using measurements from bwo separate, near orthogonal
transmitters) exhibit a more complex behaviour with
regions around the transmitters having both positive and
negative phase responses. This theoretical EM coupling
behaviour is demonstrated in actual field measurements.

Importantly, modelling results indicate the standard
trequency domain EM coupling removal scheme known
as ‘3-pt de-coupling’ or ‘phase extrapolation’ is as
cffective for the RIP array as it is for the dipole-dipole
and gradient arrays. That is, even though the EM
coupling response is more complex spatially for the RIP
array, in typical resistivity environments, it is not too
severe for careful application of the phase extrapolation
technique, which requires good quality data particularly
at the lower frequencies.

INDUCED POLARIZATION

To Remove EM Coupling
from IP Data in Situ

I. He

Abstract

IP is an effective method for metal ore finding, however
EM coupling in low electric resistance areas such as the
western area of Australia has reduced much of its
cffectiveness. The nature of EM coupling difference
between time-domain and frequency-domain has been
interpreted in the article firstly. It is pointed out that EM
coupling could be removed from IP easily in the
frequency-domain under strong EM coupling. We also
provide two methods for the removal of EM coupling
from II”: coupling cutting and dual-frequency coherency
demodulation. The former cuts the component mainly
composed of EM, the latter removes active and negative
EM by themselves. The two methods can retain the 1B
component very well, but the latter is a unique feature of
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Dual-IP. The author has taken a Dual-IP instrument Lo
Australia and Malaysia in 1996, Some in-situ tests were
carried out, and valid IP data were acquired. Dual-1P
technology has been widely used in continental area of
China. Some representative cases are listed in the article,

GEOPHYSICS IN NSW

Positive Impacts and Future
Direction of Discovery 2000

D. Robson

Abstract

The New South Wales Government Discovery 2000
Exploration Initiative (Discovery 2000) will continue to
provide the products for companies to further develop
their exploration strategies. In its first four years this
program has been very successful and exceeded many of
its original goals. Overall State-wide mineral exploration
activity has increased by 60% with total annual
expenditure now over $100 million. One of the successes
of the Discovery 2000 program has been to encourage
both mineral and petroleum explorers into “new” areas,
not previously considered to be prospective. Within the
Dhscovery 2000 mineral project areas there are 160 new
Exploration Licences (EL's). This covers about 21% of all
ground under EL's in the State. Sixty-seven companies,
ranging from majors to juniors, have taken out
exploration titles, Petroleum exploration has more than
doubled and is at the highest level of activity for over 30
vears. This is particularly evident in the Darling Basin
where there is significant potential for large gas bearing
structures. The Discovery 2000 information systems
projects are close to completion. The world-class Digital
Imaging Geological survey System ( DIGS{r) ) is now
operational and provides rapid retrieval of company
exploration data. Crver half a million documents (text and
maps, both black and white and colour) have been
scanned and indexed. Geoscience Data Packages on CD-
ROM have been released over all of the Discovery 2000
mineral areas. These packages contain all available
geaphysical imagery, geological and geochemical data, A
feature of these packages is a first-pass interpretation of
thee geophysical data.

A sum of $10 million is be spent over the next 2 years.
New areas being considered for airborne geophysical and
gravity surveys including the Cobar / Nymagee area , the
Gilmore Structure and along the Peel Thrust. With the
help of the Discovery 2000 initiative, New South Wales is
increasingly being recognised as an attractive target for
mineral and petroleum resources development.

GEOPHYSICS IN NSW

The Palaeozoic Koonenberry Fold
and Thrust Belt, Far Western NSW:
A Case Study in Applied Gravity
and Magnetic Modelling

N. Direen

Abstract

Geophysical modelling combined with recent geological
mapping indicates that the Koonenberry belt of far
western NSW is a Mid Palaeozoic fold and thrust system.
This new interpretation relies upon the ditferent
petrophysical and structural attributes of four distinct
tectono-stratigraphic packages.
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Package 1 comprises mixed, multiply deformed, Late
Neoproterozoic - Late Cambrian rift and continental
margin sequences. Package I comprises Late Cambrian -
Early Ordovician mixed carbonate-siliciclastic facies, and
has been subjected to two minor and one major
deformation event. "ackage 11l contains fluvial-lacustrine
red beds and voleanics with one major and one minor set
of folds. Package IV is the Late Devonian Mulga Downs
Group, a generally flat-lying fluvial cover sequence with
restricted folding. Fault kinematics are constrained by
analysis and maodelling of geophysical data, which
indicate across-strike repetitions of various sequences,
High spatial frequency magnetic linear features require
steep surface dips, but listric character is demanded by
lower frequency magnetic anomalies which are best fitted
by sub-horizontal bodies at mid-crustal depths. Detailed
analysis shows many anomalics are skewed to the east
near the positions of suspected faults. However the major
Koonenberry Faull is a west-dipping back-thrust. These
features strongly suggest that I.'l:e Koonenberry belt is a
west-vergent thrust package that detaches in the mid-
crust. The principle fold-thrust deformation occurred
during the Silurian, prior to deposition of package 111, and
probably corresponds to the Benambran event in the
Lachlan Fold Belt. This deformation overprints a Late
Cambrian event that has deformed Package L These
conclusions indicate that the Koonenberry Belt is a zone
of overlap between the Lachlan and Delamerian Orogens,

POTENTIAL FIELD INTERPRETATION TECHNIQUES (I1)

Multi-scale Edge Analysis
of Potential Field Data
N. Arclubald, P. G, T. Boschetti

Abstract

Mapping the three-dimensional distribution of rock
propertics from potential feld data is a difficult and
arduous task, with inherent ambiguity remaining a major
problem. We apply a combination of aulomated
interpretation procedures, based on multi-scale wavelet
analysis and three-dimensional visualisation methods, to
attempt to extract geometrical information from potential
field datasets, and display this information in an easily
understandable and intuitive way. The resulting
visualisations are similar to “worm” maps commonly
produced by interpretation of aeromagnetic data, but are
defined in three dimensions.

The techniques are tested on a series of synthetic and
ubserved datasets, of varying complexity and scale. The
tests show both the effectiveness of the technique as an
aid to the geological interpretation of potential field maps
and in its use for providing constraints on the three-
dimensional gealogy.

The resulls of the testing on synthetic datasets show that
for certain geometries there is an intuitive relationship
between 3D edge location and shape, and subsurface
geometries. Such relationships prove particularly robust
even under ‘noisy” conditions where fine scale features
(i.e. the response of laterites in magnetic datasets) mask
the coarser scale features that characterise the broader
geological picture.

Three real datasets at different scales have been analysed.
These include the Western Australian gravity dataset
(representing the terrane-scale), aeromagnetic data
covering a 1:100,000 scale map sheet from central Victoria,
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and a mine camp-scale aeromagnetic dataset from a
mineralised greenstone terrane in Western Australia. The
results produce different information at different scales,
At the continent-scale the multi-scale edges allow
discrimination of different tectonic styles, and comparison
of the significance of crustal-scale structures. At the
district to mine camp scale the edges can be used for
geological mapping purposes such as to map subtle
changes in sedimentary sequences, map alteration
patterns, and constrain pluton geometries at depth,

POTENTIAL FIELD INTERPRETATION TECHNIQUES (11)
Separation Filtering of Aeromagnetic
Data Using Filter-Banks

T. Ridsdill-Smith
Abstract

Filter-bank transforms analyse the local frequency
content of a signal. This information can be used to design
matched filters that adapt to local properties of the data.
Matched filters can be applied to aeromagnetic data to
separate the responses of depth-varying magnelic layers
and are known in this case as separation filters. The
performance  of filter-bank separation  filters is
demonstrated on two synthetic data sets, each with a
deep and shallow magnetic layer with differing amounts
of depth variation. The modelled data were analysed
with a Gaussian filter-bank and conventional global
Fourier methods. The Gaussian filter-bank method was
more effective than the Fourier method when the depth to
the layers was highly variable because the filter-bank was
able to adapt to the changing local frequency properties
of the data. The numerical accuracy of the Fourier method
helped it perform better when the layers were at
approximately constant depths because the observed
data closely fitted the Fourier model. These results give a
preliminary indication that the filter-bank approach to
separation filtering provides an effective method for
separating the anomalies of magnetic layers that vary
significantly in depth. The method also automatically
produces crude depth estimates of the layers which may
be uscful as a first-pass interpretation.

EM INTERPRETATION

Modelling the 3D TDEM Responses
using the 3D Full-Domain Finite-Element
Method Based on the Hexahedral
Edge-Element Technique

F. Sugeng

Abstract

The finite-element method (FEM) has been used as a
powerful method for solving complex modelling
problems in electromagnetics. The straightforward
approach in the conventional finite-element method to
electromagnetic problems is to apply the FEM to
Maxwell's equations directly and solve for the electric or
the magnetic fields. Each component of the electric and
magnetic fields is approximated independently using the
basis function assigned at the element corner nodes. The
method works well for some applications. However, the
presence of inhomogeneous conductivity in earth
structures implies that at the inter-element interface the
normal component of the field is discontinuous and the

tangental component of the field must be continuous. In
this situation, where it requires an inherent constraint in
the electric or magnetic fields, the approach used in the
conventional finite-element method is not appropriate.

The use of the edge-clement based FEM addresses these
problems. It takes the whole vector of the field
components in the approximation as ong entity mnstead of
independently and formulates the problem in terms of
the electric or magnetic field components tangential to an
edge of the element, guaranteeing continuity of the
tangential components and allowing the normal
companent to jump at the element interfaces. The edge-
element vector basis function is also constructed specially
to be divergence free and hence in quasi-static
approximation it satisfies the divergence free condition of
the electric and the magnetic fields within cach element,

An efficient and accurate 3D full-domain finite-element
program was developed based on the hexahedral edge-
element technique to calculate the TDEM responses of
complex 3D geological structures. The results show that
the program is capable of modelling complex 3D
structures and works well at high conductivity contrasts
{up to 100,000:1).

EM INTERPRETATION

Modelling the EM System Response
of Geological Complexity Accurately
A. Raiche, F, Sugeng, 2. Xiong

Abstract

Far many years, EM maodellers were amongst the
strongest proponents of the flat earth society because
geological complexities such as topography, irregular
bedding, dipping faults, curving boundaries and high
conductivity contrast were too difficult to model, Using an
edge-element method, we have been able to model these
effects for 3D models for contrasts as high as 1 million lo
1. We have also used conventional finite-element methods
to model these effects for 2D models activated by 3D
sources. The question is: are these results right?

Simpler madels such as multple thin sheet structures
with arbitrary orientation and mulli-block models in
layered hosts continue to remain useful for a variety of
modelling tasks. These are based on integral equation and
hybrid methods. By applying programs based on different
mathematical algorithms to similar structures, we are able
to establish regimes of accuracy for each. Eventually, this
should allow us to establish empirically derived
discretisation criteria for model building, We describe the
scope of our five major programs and present an example
of cross verification against a simple model,

Accurate modelling must also account for EM system
effects such as transmitter waveform, stacking algorithms,
receiver windows and system peometry. We show an
example of using a program to compare the resolution
capability of helicopter and fixed wing AEM systems plus
an example of the errors of not modelling the transmitter
erientation correctly. Finally, we discuss issues relating o
the use and development of modelling software. '
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MINERAL CASE HISTORIES: AUSTRALLA (11)

Structure of the Highly-Mineralised
Late-Archaean Granitoid-Greenstone
Terrain and the Underlying Crust in
the Kambalda-Widgiemooltha area,
Western Australia, from the Integration
of Geophysical Datasets

M. House, M. Dentith, A. Trench, D. Miller, D. Groves

Abstract

The highly mineralised (Au, Ni) Kambalda-
Widgiemooltha area comprises typical late Archaean
granitoid-greenstone sequences, and is situated within
the Kalgoorlie Terrane of the southern Norseman-Wiluna
Belt in the Yilgarn Craton of Western Australia. In the
Kambalda-Widgiemooltha area  high-resolution
acromagnetic data, two deep seismic reflection profiles
and gravity data are available to examine the geophysical
signature and three-dimensional structure of this
important arca. The Kambalda-Widgiemooltha area is
divided, from west to east, into three fault-bounded
domains, the Coolgardie, the Kambalda and Parker
Domains.  Lithological associations and = structural
features defined by the aeromagnetic data substantiate
the division of the study area into three north-north-west-
trending domains, and indicate that each domain consists
of two, approximately equal-width, sub-domains. A four
stage deformation sequence is recognised from the
aeromagnetic data which includes early recumbent
folding and thrust repetition (D1), regional north-north-
west folding and imbrication (D2), transcurrent
movement on major north-north-west shear zones (D3),
and the formation of late north-north-east and north-
west-trending lineaments (DM4). Two deep (205 TWT)
seismic reflection profiles across the Coolgardie and
Kambalda Domains reveal a three-layered crust benecath
the study area. The upper layer, which includes the
greenstone bell, is generally unreflective in the upper 5
km, becoming more retlective towards its base at 7.5 to 10
km depth. The lower part of this layer 15 more reflective
and comprises a felsic unit that could be a continuation of
the greenstone belt stratigraphy, attenuated basement, or
rift-related sedimentary rocks, Domain-bounding faults
are interpreted as listric structures that have allowed the
partial imbrication of the domains during regional
deformation. The middle layer extends to between 23 - 27
km and it is characterised by moderate to strong, variably
dipping reflections. It is interpreted as an imbricate
sequence  of granitoids and gneisses. A more
homageneous, but weakly reflective, character is
indicative of the lower crustal layer. East-dipping
truncating reflectors at the western margin of the study
area suggest that this layer is younger than the upper and
middle layers and may, therefore, represent the late-
tectonic external granitoids, The Moho is not imaged, but
a general decrease in the number of reflections indicates
that the crust is about 35 km thick,

MINERAL CASE HISTORIES: AUSTRALIA (1D

Mapping Australian Geology Under Cover:
A Model Study Applied to the Boulia and
Springvale 1:250 000 Map Sheet, Queensland

T. Mackey, P. |. Gunn, A. Meixner, D. Blake

Abstract

The Australian Geological Survey Organisation has
produced an interpretation of acromagnetic, gravity and
available outcrop and drill information for the Boulia and
Springvale 1: 250 000 map sheets that cover the area
where units of the prospective Mount Isa Inlier plunge
southward beneath a cover of flat lying Cambrian and
younger sediments. A methodology has been developed
for this interpretation which could be used as a basis for
a nation-wide study of “Australia under cover”. The
prime basis of the interpretation was aeromagnetic data
which maps magnetic basement units beneath the
generally magnetically transparent cover units. Magnetic
images map magnetic units and the starting philosophy
of the magnetic interpretation was to produce an initial
“magnetic source map”. To assist this task various
processing and enhancements, and enhancements of the
geophysical and geological data were prepared as GIS
layers. The interpretation was produced as a GIS overlay.
The outlines of magnetic sources (together with depths,
depth extents and dips where possible) were estimated
on the basis of the laws of magnetic induction assisted
where appropriate by reference to compilations of model
magnetic body responses. The magnetic source map can
be regarded as a fact map, that could be produced by any
competent physicist with no knowledge of geology. The
gealogical stage was reached when, as far as possible,
geological identifications were assigned to the magnetic
sources and structure and the distribution of non
magnetic units was inferred. The stage of geological
identification used ancillary information such as outcrop
geology, drill information and gravity data plus
pealogical reasoning based on forms, associations and
amplitudes of the magnetic sources. Structure was
deduced from the geometrical relationships of sources.
As well as defining the continuation of the units of the
Proterozoic Mount Isa Inlier, the interpretation also
defined the thickness of the overlying Cambrian
Georgina Basin sediments in the area thereby providing a
guide to the petroleum prospectivity of the area.
Previously unknown volcanic units were identified
within the Georgina basin sediments plus a series of
intrusive features that appear to have traversed the
Georgina basin section so that their tops are close to the
present day land surface, The intrusions have dimensions
and characteristics similar to kimberlite pipes.

MINERAL CASE HISTORIES: AUSTRALLA (L)

The Mature of the Basement to the
Kimberley Block, North-western Australia

P.I. Gunn, A. |. Meixner
Abstract

Interpretations of aeromagnetic data to define the nature
of the basement beneath the sediments of the Kimberley
Basin of north-western Australia are complicated by the
magnetic effects of the extensive hotspot related Hart
Dolerite and Carson Volcanics and related feeders which
occur within the sediment section of the Kimberley Basin,
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The magnetic effects of these sources can however be
suppressed by upward continuation and stabilised
downward continuation to reveal what appears to be a
largely granitic basement to the area. Computer
muodelling has defined the geometry and density and
magnetic characteristics of what may be a remnant of an
aphiolite slice emplaced under the south-eastern margin
of the Kimberley Block during subduction related to the
convergence of a Kimberley “micro-continent” with the
main Australian continent. Linear gravity lows over the
Kimberley Block may define granites formed as a result of
the subduction process. Five north-east trending zones of
differing lithologies can be identified in the basement on
the basis of differing characteristics in their associated
magnetic and gravity fields, A conjugate dyke-filled
fracture system, apparently related to Devonian-
Carboniferous rifting processes has been superimposed
on the area. Suites of these fractures are located over areas
interpreted as junctions between zones of different
lithologies in the basement.

OIL EXPLORATION: TOMOGRATHY
KEYNOTE ADDRESS

Limitations of Geotomography
5. Greenhalgh, T. Gruber

Abstract

Much has been published in the literature on geo-
tomographic techniques, but little is known about their
basic limitations or usage guidelines. For example, what
image resolution can one expect for a given experiment
geomelry? In particular, various implicit or explicit
assumptions are left unquestioned and their potential
impact on inversion results remain unknown,

Most inversion methods, based on a chosen forward
model, are actually search algorithms for a global
minimum in a non-lincar, high dimensional function
space. Mathematical techniques for true non-linear
inversion are widely available. However, the high
dimensionality of the function domain makes them, at
this point of time, infeasible for apphcation in seismic
tomography. Instead, linearised minimisation is
frequently used in iterative minimisation schemes, with
the assumption that a global minimum or a minimum
sufficiently close to the real world situation can be found.

The high dimensionality of the function space also makes
it impossible to rigorously analyse such inversion
schemes in terms of convergence, stability and
predictability. Consequently, the reliability of inversion
results is not well understood and largely neglected in the
seismic tomography literature,

The synthetic experiments reported here illustrate the
serious effect that inadequate spatial sampling and noise
have on image reconstruction. Even minor errors, due to
rounding and inaccuracies in forward modelling, get
greatly amplified in the tomograms. The results obtained
cnable a better understanding of the sensitivities and
limitations of tomographic inversion.

OIL EXTLORATION: TOMOGRATHY

A High-Frequency Downhole
Sparker Sound Source for
Crosswell Seismic Surveying

5. Bierbaums, 5. Greenhalgh

Abstract

Traditionally seismic exploration techniques have not
been widely used in hard rock mining and exploration
environments, To facilitate faster and more accurate
shallow high-resolution seismic surveys a high-frequency
electric discharge (sparker) seismic source was
developed, The main design requirements of this source
were that it (1) achieve rapid downhole firing, (2) it
down surface diamond drill holes (70mm diameter), (3)
provide similar energy level and frequency content to a
seismic detonator so as to produce useful sharp signals
over a distance up to 200 meters, and (4) it should be
highly repeatable and reliable. The sparker system
consists of a surface control and power source, winch
cable and depth encoder, and a downhole probe. The
22kg downhole probe, which has a diameter of 60mm and
length of approximately 3m, produces a discharge energy
output of 480]. The innovation with this sparker is that
the 60F, 5000V discharge capactor is contained within the
downhole probe, thus overcoming the problem of
significant power loss through the high resistance of the
cable and the effects of inductance experienced by other
surface capacitor arc discharge sources. The sparker
described does not include a discharge chamber, but
instead relies on the saline conditions of a fluid filled
barehole to enable explosive plasma bubble farmation to
occur, Initial field tests in the hard rock environment of
Kambalda, Western Australia, provided some very
encouraging results. The ability of the qparker to operate
in a borchole under hydrostatic heads in excess of 250m
and to produce clear received signals at distances in
excess of 100m was demonstrated. The output signal of a
single shot of the sparker compared very favourably with
that produced by a seismic detonator under the same
conditions. The firing rate in the field was found to be
approximately 5 shots per minute. Repeatability of the
signal was excellent,

OIL EXPLORATION: TOMOGRAFHY

A Later Arrival-Based Inversion Scheme to
Recover Diffractors and Reflectors

T. Gruber, 5. Greenhalgh

Abstract

Seismic tomography techniques based on first break time
inversion are a convenient way (o recover velocity fields,
However, these techniques only use a small fraction of
available seismogram data. Migration uses entire
reflection seismograms but stops short of actual
inversion, using a summing/averaging method. The
result is a smeared image of diffractor points, which
makes it difficult to recover weaker events. In this paper
we develop a seismic inversion technique to recover
diffractors and reflectors  from full waveform
seismograms by direct inversion, rather than a migration
based approach, We choose a simple, idealised modelling
scheme to highlight the basic advantages and limitations
inherent to this class of inversion techniques, and derive
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several important and generic guidelines applicable to
the design and development of full-waveform-based
inversion algorithms. We propose a modelling scheme for
diffractions, reflections and refractions in an arbitrary
velocity field. By using a source-wavelet estimation
method, we linearise the forward model and are able to
obtain a diffractor/ reflector field recovery scheme that is
based on standard iterative matrix inversion. Cur
investigation reveals that the algorithm provides super-
resolution of the structure compared to the time-of-flight
tomography and requires only a surprisingly small
number of sources and receivers for successful operation,
However, hke all super-resolution systems it is highly
prone to noise capture, where noise is any system
unknown. In our case this translates into inaccuracies in
the a priori velocity field estimate and the seismic wave
shape/amplitudes, Qur experiments show that the
background velocity field needs to be known with an
unrealistic accuracy of better than one percent,
suggesting that this class of linearised inversion schemes
is unsuitable for real-world data sets, The scheme
highlights the pitfalls of any full waveform inversion
approach.  Without  adequate  amplitude/phase
calibration, and velocity control, wavelorm dynamics can
be mis-inverted to produce spurious structures,

ELECTRICAL & EM CASE STUDIES (1)

Geophysical Characterisation of the
Region Around a Longwall Coal Mine:
Electrical Properties at Appin, NSW

K. Vozaff, O. Engels, 5. Lintker, G, Poole, P, Hatherly, X. Luo

Abstract

In order to predict surface Long Offset Transicnt
Electromagnetic (LOTEM) survey response al Appin,
NSW, models were run based on resistivity logs of the
sedimentary section, from surface through to the coal
measures, These gave the surprising prediction that the
3m Bulli coal seam would have a pronounced effect on
the response in spite of its 400-500m depths, and thus
mining of the seam should also be easily observed from
surface. What is more, the cffects of draining gases from
the seam should be easily resolvable by repeat measures.
However, LOTEM measurements repeated one year
apart over the Appin Colliery showed effects ten times
larger than could be explained by either of these other
two mechanisms, The explanation is that the stress
release with the mining led to subsidence extending over
a thickness of at least 200m above the seam. Resistivity is
greatly increased in the subsidence zone due to a
drainage of water. This picture is in complete accord with
repeated seismic reflection surveys and monitoring of
microseismic evenls along the same line. The surveys
were also a demonstration of the {DMT-patf-nte&}
distributed EM field acquisition concept. They showed
that very large volumes of multi-channel data can be
acquired rapidly and economically using a seismic - like
field system,. Such data are essential to multidimensional
inversion and interpretation. The LOTEM measurements
were carried out by HarbourDom Consulling and DMT
(DeutscheMontanTechnologie) with support of the
CGerman Government, BHP and ACARP. The seismic
work was done by BHP Coal, Collieries Division, and the
microseismic work by CSIRO DEM. A more complete
report will be prepared in the near future.

ELECTRICAL & EM CASE STUDIES (ID

Examples from a new EM and
Electrical Methods Receiver System

A, Duncan, P. Williams, G. Turner, B. Amann,
T. Tully, K. O'Keefe

Abstract

The SMARTem Electrical Methods Geophysical Receiver
System has evolved during the last three years as a
flexible new tool for TEM, IP and other electrical
geophysical survey methods, This paper presents a brief
description of that instrument and several case studies
undertaken recently in Australia, First prototyped in mid-
1995, the SMARTem receiver is now increasingly used in
mineral exploration and ore delineation geophysics.
Based on a rugged PC with a familiar operating system
and programmed in a high level language, its aim is to
increase the value of the data obtained in electrical
pgeophysical campaigns. In addition to carrying out
geophysical tasks in a graphics-rich environment it
functions as a digital storage oscilloscope and spectrum
analyser. SMARTem has been used in fixed-loop,
moving-loop, borehole (conventional and 3-component)
and underground surveys in both direct-trigger and
crystal-synchronised modes. TEM data from Leinster and
Kambalda in Western Australia illustrate the use being
made of SMARTem in the exploration for nickel deposils
in Western Australia. Data is typically collected in or
around existing mine infrastructure where electrical
interference from power grids and other sources is
significant. Signal and data processing strategies have
been developed and optimised to allow data of the
desired quality to be collected at good rates of
production. At Honeymoon Well, Western Australia,
SMARTem work has been carried out over the Wedgetail
Deposit - a popular site for tests of TEM instrumentation.
Fixed-loop and moving-loop TEM data from the site is
presented to illustrate this instrument’s pecformance in
the mapping of this very difficult geophysical target.
Recently, SMARTem borehole TEM data has been
collected underground at Mount Isa in the exploration for
new Deep Copper ore bodies, Examples of data sets and
processing results are discussed,

ELECTRICAL & EM CASE STUDIES (1)

An Historical Perspective on the
Discovery of the Wilga Zn-Cu Orebody
5. Rafjagopalan, 5. Haydon, F. Lindeman, I, Barr

Abstract

The Wilga and Currawong Zn-Cu massive sulphide
deposits lie within Silurian volcanics in the Limestone
Creck Graben in a rugged and remote region of north-
eastern Victoria. In the early seventies, Western Mining
Corporation Ltd. followed up soil sampling geochemical
anomalies with IP surveys, But drill holes, sited to test
geochemical and/or II' anomalies, intersected
disseminated pyrite and, in some cases, stringer
chalcopyrite but no massive sulphides. No convincing EM
anomalies could be confirmed from early EM surveys
{Crone shootback on ground and frequency-domain in the
air). In 1977-78, a Transient Electromagnehic survey was
initiated after an extended trial using the Russian MPPO-1
system showed that the ground coverage was much better
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than expected. The initial 30 m moving loop TEM survey

over the Wilga Prospect revealed an elevated value at the
last station on the last line, The survey was extended
revealing a strong anomaly which was drilled and
massive sulphides intersected (255 metres of 4.10% Cu,
0.46% Pb, 7.28% Zn and 315 g/t Ag). The deposit at
Currawong, about 4 km to the NE of Wilga, was
discovered after the 50 m loop TEM was replaced with 100
m loop TEM. The Wilga deposit consists of a single
ellipsoidal lens giving a reserve of nearly 4 MU grading 3%
Cu, 62% Zn and 23 g/t Ag. The Wilga and Currawong
deposits are both pyrite-sphalerite-chalcopyrite massive
sulphides. The Wilga orebody was mined from 1992 till
1996 by Macquarie Resources in partnership with
Denehurst Limited. The anomalous geachemistry, I and
gossanous zone at Wilga occur near the crest of a ridge
and lie updip of the deposit. Detailed drilling at Wilga
showed that it is a blind depaosit, buried to about 80 m and
lying parallel to the slope of the hill. The first unsuccessful
drill-hole at Wilga, which was located on geochemical
indications, missed the deposit by only 10 m. Both Wilga
and Currawenyg are genuine geophysical discoveries, The
prospective area was defined by geochemistry but both
deposits were found by following up TEM anomalies after
numerous drill holes sited to test geochemical anomalices
failed to intersect massive sulphides.

POSTERS (111}
3D Seismic Survey in Reclaimed Land
M. Minegishi, N, Aoki, T. Matsuyarma

Abstract

Recently our 3D seismic experience in a difficult area in
Japan revealed many serious problems in the actual
applications. Those include data processing artefacts
caused by inevitable irregularitics of acquisition
geometry and much lower frequency content than
existing 2ID seismic results. For further investigations of
those problems, a 3D seismic data set was acquired with
more complete acquisition geometry in an old Japanese
ail field at the end of 1997, The 3D area size of about 9 sq.
km was decided to be appropriate for a target depth of
2km and the given survey budget. The area is mostly rice
fields in reclaimed land and characterised by fewer
constraints on 3D seismic survey, availability of well
information, and complex peological structure. The
acquisition was intended to be in excess of usual
specifications for production 3D scismic so that the
surveys with various kinds of geometry could be
simulated by partial selection of the data, The survey was
successfully carried out with vibrator sources except for a
failure to get permission from one land owner. However,
the obtained data show the very complex nature of the
wavelield partly because of reclaimed land. Especially,
strong ringing wave trains required suppression at the
earlier stage of data processing. Their characteristics were
investigated and the relationship between the dominant
frequency and the situation of the previous lake was
recognised. Many approaches have been taken to
suppress them. However, the results show that the
amplitude distortion  introduced at the ringing
suppression caused a poor mapping image of steep dip
reflections. The experience suggested that the onginal
amplitude of reflected signals should be maintained after
suppression of the ringing. Special treatment of the
reflection amplitude during the suppression processes

resulted in a better image. After preconditioning the data
aptimally in such ways, more accurate evaluations and
compensations for geometry imprint were conducted
with confidence,

POSTERS (111

On the Relation Between the Stacking
Process and the Resolution of a Stacked
Section in a Crosswell Seismic Survey

I. Matsushina, 5. Rokugawwea, T. Yokota, T. Miyazake, ¥. Kato

Abstract

This paper describes the effect of source/receiver
geometrical arrangements on the lateral resolution when
implementing the diffraction stacking process in crosswell
sefsmic survey. Diffraction stacking with stacking velocity
analysis is equivalent to the Kirchhoff prestack time
migration except for performing stacking velocity
analysis. Basically, the resolving power of seismic data
depends on the dominant frequency of the re.mrde:d
wavelet and average velocity of the medium, Tt is
proposed that lateral ruulwng power is controlled by
source/ receiver geometrical arrangements. To obtain a
better understanding of the concept of the seismic lateral
resolution, the problem of seismic imaging is approached
from the viewpoint of interference of equi-travel time
planes. Suitable source / receiver geometrical
arrangements in homogeneous media are discussed.
These studies are illustrated on a numerical simulation
muodel, in which the zero phase Ricker wavelet is used and
homogencous and isotropic media are assumed. The
following conclusions can be obtained. Firstly,
source/ receiver sampling at a constant interval influences
the lateral resolution. The use of a coarser interval resulks
in worse lateral resolution. Secondly, it is important for
better lateral resolution to arrange source/ receiver points
at an constant angle loward imaging point. Especially, this
is important when the array length becomes long, If the
position of the target is known in advance, the
source/receiver point has only to be arranged as
mentioned above toward the target. However, generally
the position of target 15 unknown. In this situation, it 1s one
of the solution plans to choose the most suitable
source/ receiver points in the case of stacking process in
each imaging point. Thirdly, the use of a large aperture is
effective in improving lateral resolution,

POSTERS (111)

Browse Basin Transect: Refraction Profiling
Using Ocean Bottom Seismometers with
Applications to Tectonic Evolution

|, Sayers

Abstract

Ocean bottom and land seismometers were deployed
along a 720 km transect extending from the onshore
Kimberley to the Argo Abyssal Plain. The refraction
traverse is coincident with deep reflection seismic lines
recorded to 16 seconds two-way-time. Refraction first
breaks, coupled with gravity data, were modelled o
provide a section 950 km long and 70 km in depth.
Enhancement of the raw refraction data was achieved
using bandpass and F-K filtering as well as trace mixing,
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P-wave component first arrivals were detectable out to
310 km and coherent phases present to 660 km. Large
offset first arrivals constrained the base of crust as well as
providing some evidence of layering within the mantle,
Whilst confidence of mantle generated arrivals was good
on only five of the stations, gravity and strong coherent
reflections provided further constraints across the whaole
transect. The crust thins rapidly over a 50 km section from
37 1o 25 km with the Moho bowing upwards, The area of
thinning is coincident with u per crustal discontinuities;
block faulting extends from the Mesozoic Basins into the
lower crust and fault reactivation is demonstrated. The
shelf break is also coincident with the western side of an
area where the lower crust thins from an average 16 km
o & km, A pod at the base of the crust, immediately
eastwards of the discontinuities, has a velocity of 7.0 - 7.1
km/s which may be indicative of diorite to gabbro
composition. The lower crust thickens to 24 km here
implying possible underplating. Lower crustal extension
initiated in the Lower-Middle Jurassic was primarily
responsible for controlling the development of the
margin at this location during the Mesozoic as
demonstrated by a direct relationship between lower
crustal thinning and Mesozoic depocentres. The lower
crust may have undergone brittle deformation as
demonstrated by the presence of possible shear planes
interpreted on several deep reflection seismic lines, A
decpening of the simple to pure shear transition zone
may be characteristic of passive margins. Extension
initiated and facilitated magmatic emplacement, the
process by which the crust was thickened.

POSTERS (111}

Random Noise Attenuation Using Forward-
Backward Linear Prediction Filter

Y. Wang

Abstract

Random noise attenuation (RANNA) processing is
commonly implemented by lincar prediction filtering in
the spatial domain. This paper presents an up-to-dale
version of RANNA lu:hnuiugy, which designs a filtering
operator by means of transient-free formulated, forward-
backward linear prediction (FELP). Conventionally, the
filter for the random noise attenuation is designed by
minimising the squared errors over an infinite length,
being greater than the range of available data. The zero-
trace padding outside the design gate causes “transient
errors’, as one assumes implicitly that those zero-traces
were “alive’. This problem is overcome in this paper by
using a transient-free formula (without zero-trace
padding), which minimises the squared residues within
the design gate rather than over an infinite length of data.
The conventional method designs the filter by a forward
prediction. It is improved in this paper now by
performing the prediction not only in one direction but in
both forward and backward directions. In this manner,
the new version RANNA designs the filter by minimising
both the forward and backward prediction residues
simultanecusly, and is intended for a better prediction of
linear events with spatial amplitude variation, by
overcoming the lateral mixing in the conventional one
direction prediction scheme,

POSTERS (I}

Continental Affinity of an Oceanic Plateau:
Deep Seismic Profiling of the Agulhas
Plateau, South-West Indian Ocean

K. Gohl, M. Seargent, G. Uenzelmann-Neben

Abstract

The Agulhas Plateau, south-west Indian Occan, exhibits
particular characteristics among the oceanic plateaux as it
is believed to consist of Cambrian and Proterozoic
continental fragments as well as of large arcas of
overthickened oceanic crust, Plate tectonic reconstructions
infer that the plateau had a key central position during the
initial opening of Gondwana. Since the Miocene, its
topographic relief has played an important role in
directing the Antarctic deep sea current and the warm
Agulhas Current. To address questions regarding its
origin, composition, and lithospheric structure, a deep
seismic refraction and reflection survey was recently
conducted across the platean using ocean bottom
seismometers (OB5), a 2400-m long streamer, and a
powerful air-pun source. The sedimentary deposition
pattern was mapped in a high-resolution reflection survey
across the flanks and top of the platcau. This poster
reports on the development of a lithospheric model of the
Agulhas Plateau and its margins by integrating structural
data from the seismic reflection surveys with deep
sounding refraction/ wide-angle reflection recordings and
gravity anomaly data. A velocity-depth model s
produced which maps the crust-mantle boundary and
distinct zones of oceanic and continental origin.
Furthermore, an attempt is made lo show the effect of
magmatic events on the sedimentation processes,

POSTERS (111

Accuracy and Limitations of the Near-offset
P-wave NMO Velocity Estimation in
Transversely Isotropic Media

P. Okoye, N. Uren, |. McDonald

Abstract

The accuracy and limitations of the near-offset P-wave
NMO velocity estimation in transversely isotropic media
have been studied using numerical and physical
modelling. An expression for the near-offset P-wave
NMO wvelocity for a single horizontal reflector in a
vertically transversely isotropic layer has been previously
obtained and in which ao and d respectively represent the
vertical P-wave velocity and the P-wave critical
anisotropy at oblique angles. The expression is presented
as being valid for any degree of anisotropy. The accuracy
of this expression is subject to practical testing in this
paper. Single layered horizontal models were used to
carry out the numerical modelling studies. A computer
program which calculates P-wave NMO velocities in
transversely isotropic media was used. This program
uses the exact ray and phase velocity equations in
generating velocity functions to be used in ray tracing; it
is known to give accurate results. Using the elastic
parameters for measured anisotropy in sedimentary
rocks, the near-offset NMO velocities are computed and
results are compared with values obtained using the
above expression. The degree of anisotropy varied from
very weak to strong and contrasting velocity functions

ASEG 13th International Geaphysical Conference & Exhibition

Conference Preview October November 1998 121

L




were used in numerical modelling simulations. Phenolite
materials with contrasting velocity functions were used
to simulate transversely isotropic media with vertical
axes of symmetry in physical modelling tests.
Experimental reflection data were collected and velocity
analysis was conducted for near-offset traces, and the
MNMO velocity determined by the maximum stack
response. The elastic parameters, ao and d, of the
phenolite materials were recovered by an iterative
inversion of first arrival travel times. These parameters
were used to estimate the near-offset P-wave NMO
velocily in phenolite using the NMO expression and also
with our computer program. The NMO velocities
abtained from these two methods were compared to that
obtained from velocity analysis of the experimental
seismic data. These comparisons enabled the validity of
the above expression in the limit of small offsels, to yield
accurate P-wave NMO velocity, to be tested. Results
obtained indicate that the accuracy of the near-offset P-
wave NMO equation depends on the nature and degree
of anisotropy encountered in a given area, and is not
valid for all degrees of P-wave anisotropy.

POSTERS (11D

Integration of Borehole Image and Seismic
Data to Enhance Structural Interpretation

T. Mahmood

Abstract

Two types of images are used in the petroleum industry,
electrical and acoustic. These images are of high
resolution, acquiring detailed sub-surface geological
nformation. This information is typically complemented
with other datasets e.g., core, seismic, well logs, etc., for
sedimentological, petrophysical  and  structural
interpretation.  Electrical images provide resistivity
variaions in rock texture, fluid saturation and
mineralogy, whereas acoustic images record acoustic
impedance contrasts related to density and porosity.
These images generally provide high confidence in the
interpretation of faults and fractures, depending upon the
image type and quality, as fractures and faults show
different acoustic or resistivity properties from the host
rock. Fractures and faults are commeonly discordant to
bedding planes, planar to non-planar and usually
continuous around the borehole, These can be interpreted
on workstations, as conductive or resistive features on the
electrical borehole images. Integration of borehole and
seismic data allows for the interpretation of seismically
resolvable fractures and faults. Scale of investigation is
the main problem with integrating high-resolution image
data or high-density dips obtained from images with the
seismic data. To plot the manually picked bedding,
fractures and faults dip data on top of seismic data, the
dip data is filtered and upscaled using a stereoplot-based
technique. The filtered dip results are then plotted as
apparent dips in the correct orientation, overlaid on the
well trajectory, at the same horizontal and vertical scales
as seismic sections. Integration of borehole and seismic
data allows confident seismic interpretation and
seismically resolvable faults can be traced towards their
tip. Damage zones can also be identified from borehole
images and incorporated with seismic data to evaluate
FeSErvoir com parhnnnfaliﬁatmn.

POSTERS (111)
The Evolution of the Otway Basin
in Light of New Deep-Seismic Data

A. Moore, H. Stagg

Abstract

The north-west-trending Otway Basin straddles Australia's
south-eastern margin for some 500 km from Cape Jaffa in
South Australia through Victoria to the north-western hip of
Tasmania, and covers an area of 150 000 sq. km. The basin
is a component of the Southern Rift System that developed
between Australia and Antarctica from the Late Jurassic,
Interpretation of its evolution has long been a contentious
subject. In particular, the timing and extent of rifting, and
the azimuth(s) of extension, have all been matters subject to
disagreement. These disagreements may have resulted
from the complex regional setting of the basin within a
dominantly strike-slip margin. The Australian Geological
Survey Organisation (AGS0) has acquired a range of
innovative dala sets in the basin to enhance understanding
of its tectonic framewaork, its history, and its petroleum
potential. In 1994-5, AG50 acquired a regional grid of more
than 3400 km of deep-seismic data (16 s record length)
across the basin offshore, from relatively unextended crust
in the north-east o oceanic crust in the south-west. These
data image the structural foundations of the Otway Basin,
with strong deep crustal and Moho reflections being
present on most lines, The basin developed as an intra-
cratonic rift in eastern Gondwana from the Tithonian, as the
crust between Antarctica and Australia extended. Initially,
the rift was dominated by SE-SSE extensional transport,
which produced WSW-trending extensional half-graben
{e.g. Crayfish Platform, Robe Trough, Torquay Sub-Basin)
and NW-trending oblique extensional features such as the
Penola and Ardonachic Troughs. Sinistral relative lateral
motion between the plates continued through  the
Cretaceous and into the early Palacocene, Intra-basinal
structural  complexities  were  introduced  where
irregularities in the plate boundary alternately locked-up or
released, causing local transpression or transtension. Late
Maastrichtian transpression caused intense left-lateral
shearing in the north-western part of the basin, While it is
generally accepted that break-up of Australia and Antarctic
occurred in the Cenomanian (ca 96 Ma), the extended
strike-slip history of the Otway Basin meant that
emplacement of oceanic crust adjacent o the basin did not
take place until the latest Cretaceous and early Terhary.
That is, the effective ‘break-up unconformity” is the major
erosional event that terminates the Upper Cretaceous
Sherbrook Group. There is no requirement for changes in
direction of plate movements prior to the Eocene,

POSTERS (11T}

The Effect of Multiple Removal
on AVO Analysis

E. Van Borselen

Abslract

Removal of free surface multiples from seismic reflection
data is an essential pre-processing step before pre-stack
migration and post-migration amplitude ﬂnalﬂ'ﬁiﬁ.
Conventional multiple suppression methods such as
predictive deconvolution and differential move-out
filtering are based on rather general characteristic
differences between primaries and multiples. Since the
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underlying assumptions are often not met in the field, the
effectiveness of these methods can be limited: too much
multiple energy is passed while too much primary energy
is rejected. Wave-equation based surface-related multiple
removal is a data driven method that requires no a priori
information about the subsurface. Using the measured
data itself, all surface-related multiples are predicted and
subtracted from the multiple-contaminated data in a least
square sense. Since AVO attributes, such as slope and
intercept, are extremely sensitive to amplitude deviations,
preservation of the amplitude characteristics is a key
1nEI‘EdIt‘T‘lt for successful application of amplitude
inversion techniques. In this abstract, the effect of different
multiple removal techniques on amplitude versus otfset
(AVO) analysis is investigated. Post-migration amplitude
analysis is conducted on a Gull of Mexico data sel after
application of three different multiple removal methods: a
differential-moveoul based method in the f-k domain, in
the Radon domain, and a wave-equation based surface-
related multiple removal method. Results show that
amplitudes of primary events are affected by multiple
removal methods based on differential moveout. Using a
surface-related multiple removal method, primary events
remain unaffected, allowing optimal application of
amplitude inversion techniques.

POSTERS (I

Seismic Stratigraphic Extrapolations from
a Single Well in the Strahan Sub-basin,
Western Tasmania and the Application

to Hydrocarbon Exploration

W. Lodwick, V. Passmaore

Abstract

The Strahan Sub-basin of the Sorell Basin, offshore
Western Tasmania was penetrated by the Cape Sorell-1
well in 1982, This well penetrated to a depth of 3506
metres and live oil shows were recorded al around 3000
metres. The seismic coverage over the area is of good
quality and of sufficient density to establish stratigraphic
correlations. This paper demonstrates the application of
stratigraphic interpretation methods, develops models of
deposition and facies change away from the well and
identifies prospects for hydrocarbon exploration. Cape
Surell-1 penetrated Cainczoic and Mesozoic (Cretaceous)
sediments. The bulk of the sedimentary seclion bencath
the well is thought to be Mesozoic, Starting from the
known rock types in the well, depositional models were
built using the structural information extracted from the
sequence interpretation and analogues taken from the
literature, Facies changes within cach sequence were then
estimated from detailed interpretation of the seismic
character. Seismic attributes were used extensively in this
process. Finally, a number of models were made and the
oil industry analysis of structure, size, source, seal and
reservoir applied to the definition of leads and prospects.

POSTERS (1)

The Continental Margin off East Tasmania
and Gippsland: Structure and Development
using New Multibeam Sonar Data

P. Hill, N. F. Exon, |. B. Keene, 5. M. Smill

Abstracl

The continental margin facing the southern Tasman Sea
off south-east Australia is of high petroleum and
geological significance because it contains Australia’s
richest oil province, the Gippsland Basin, Exploration
activity in the region has concentrated on the shelf of this
basin, Off Tasmania the upper margin is host to important
decp-sca trawl fisheries, and regional geophysical data
suggest some long-term petrolenm potential.

In carly 1997, 20,000 knv’* of the margin were surveyed by
the Australian Geological Survey Organisation, in co-
aperation with Scripps Institution of Oceanography and
the University of Sydney. The ScaBeam 2000 multibeam
sonar system of the US RV Melville was used to map the
topography and character of the seafloor in
unprecedented detail, The SeaBeam 2000 is a 12 kHz, 121-
beam echo-sounder that collects both bathymetry and
backscatter (sidescan) data across a swath of width about
3.4 times the water depth. The survey also collected 3500
km of magnetic and gravity profile data.

The margin off Gippsland is dominated by a large
embayment 100 km across and floored by an ESE-
trending chasm, the Bass Canyon, which is 60 km long
and 10-15 km wide. The canyon has cut down about 2 km
inttr the margin and is bounded to the north and south by
very steep inner canyon walls 1000 m high. Sediments
transported down the canyvon debouch at its mouth, at
~4000 m depth, and spread onto the abyssal plain via a
network of distributary channels and levees. Sediment
from the shelf is channelled into the entrance of Bass
Canyon by three major, decply-incised tributary canyons
and a number of smaller ones. Bass Canyon has probably
acted as a conduit for clastic sediment to the deep sea
floor since break-up at =80 Ma. Seismic profiles over the
Bass Canyan complex show that canyon erosion has
exposed sections of almost the entire Gippsland Basin
sequence down to the Early Cretaceous and underlying
basement. Numerous suitable dredge and core sampling
sites in the canyons have been identified for a geological
sampling program.

Off cast Tasmania, the survey showed the margin to be
generally steep and rugged, with relatively little sediment
having been deposited on the continental slope, except in
narrow rifls, since break-up. The adjacent abyssal plain is
commonly underlain by 2 km of sedimentary section. The
continental slope is cut by an extensive system of
canyons, some more than 30 km long and 500 m deep.
Large fault blocks on the lower slope show structural
trends consistent with a NW-NNW rift direction and NE-
ENE transfer direction. The upper slope appears to be
underlain by a subsided Miocene carbonate shelf.
Volcanics, of probable late Cainozoic age, are [airl

widespread on the seafloor off north-east Tasmania, 'ciucl}-:
vilcanic terrain includes a number of scattered cones, the

largest 450 m high.
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Acoustic Velocities as a Function of
Effective Pressure in Low to Moderate
Porosity Shaly Sandstones, Part 1 -
Experimental Results

A. Khaksar, C. Griffiths

Abstract

Compressional and shear wave velocities were measured
as a function of effective pressure on a set of cores from
gas producing reservoirs in the Cooper Basin in South
Australia. The aim of this study was to investigate the
relationship between the stress sensitivity of acoustic
velocities and geological and petrophysical characters of
low to medium porosity shaly sandstones. The suite of
samples consists of 22 core plugs from depths between
1917 m to 2564 m with helium porosity ranging from 2.6%
to 16.5%. The samples are mainly fine to medium -
grained sublitharenite. The echo-pulse technique was
used to measure ultrasonic velocity and attenuation in
dry and fully water-saturated cores under effective
pressures of 5 MPa to 60 MPa. Experimental results show
that compressional and shear wave velocities increase
non-linearly with effective pressure. The influence of
pressure was more pronounced below 40 MPa for both
compressional and shear wave velocities. The rapid
increase of wave velocities with effective pressure
between 5 MPa and 40 MPa is attributed mainly to the
closure of low aspect ratio pores such as micro-cracks and
loose grain contacts within the rock framework.
Compressional wave velocity in dry samples shows
stronger pressure sensitivity, whereas there is no
significant difference between the stress dependency of
shear wave velocity in dry and water saturated samples.
There is a positive correlation between change in velocity
with pressure and core porosity and permeability.
However, this association is weak and diminishes with
increasing effective pressure. The pressure dependence of
acoustic velocity in the Cooper Basin samples are not
related to total clay content, but samples with a greater
amount of pore filling and grain-coating clay particles
appear to be less pressure sensitive at dry condition.
Cooper Basin sandstones show higher-pressure
sensitivity when compared to data from other studies.

MINERAL EXPLORATION: RIM & TOMOGRAPHY
Weighted Tomographic Imaging

of Radio Frequency Data

G. A. Pears, P. K. Fullagar

Abstract

The radio imaging method is utilised in mines and oil
fields to obtain detailed geological information between
drill holes or mine roadways. When radio waves are
transmitted through the ground at a fixed frequency,
variations in absorption as the transmitter-receiver
geometry changes are indicative of variations in
conductivity of the geological section. With operating
frequencies typically between 103 and 106 kHz, radio
frequency electromagnetics (RFEM) is intermediate in
range and resolution between low frequency
electromagnetics used in exploration and high frequency
ground penetrating radar (GPR). At many metalliferous
mines, the ore is characterised by high conductivity
contrasts and well defined boundaries. Radio tomography

between holes or mine roadways has a role to play in
orebody delineation, but standard SIRT reconstruction
produces unrealistic smooth images. In order to generate
tomographic images with sharp boundaries, a weighted
SIRT algorithm has been developed. A ‘clamping weight’
has been designed to fix the absorption coefficient at the
low (host) value in regions which do not attenuate the
radio signals, thereby localising high absorption into
discrete zones. A ‘central weighting’ has also been
introduced to concentrate high absorption towards the
centre of the image in an attempt to compensate for the
sensitivity of the acquisition system to variations in
conductivity close to the receiver or transmitter. The
weighted tomography has been tested on simulated cross-
hole radio frequency data, as well as data collected from
the Levack mine, Canada. Generally, the inclusion of
weights in tomographic reconstructions has produced
more realistic images of the geology. For the synthetic
data sets, the resulting tomograms resembled the true
model more closely than the standard SIRT images. For
the Levack data set, the weighted tomography improved
the definition of a mineralised lens.

MINERAL EXPLORATION: RIM & TOMOGRAPHY

Radio Frequency Tomography Trial
at Mt Isa Mine
B. Zhou, P. K. Fullagar, G. N. Fallon

Abstract

A cross-hole RFEM (Radio Frequency Electromagnetic)
tomographic survey was conducted at the Mt. Isa Copper
Mine in 1995 as part of a CMTE/AMIRA project
investigating the application of geophysics in
metalliferous mines. The primary objective of the survey
was to evaluate the capability of RFEM for orebody
delineation, in a section of the mine where a correlation
had previously been established between conductivity
and copper grade. An absorption tomogram constructed
from the limited 52.5 kHz data set demonstrated that
RFEM has potential in this environment for resolving
orebody boundaries and establishing ore continuity
between drill holes. The calculated absorption coefficients
on the tomogram lie between 0.94 and 5.165 dB/m,
consistent with laboratory absorption measurements on
rock samples from the survey site. The continuity of the
foot wall orebody, paralleling the Paroo Fault, was not
well represented in the tomogram, due to low ray
coverage in the corner of the image. However, a simple
amplitude mask, depicting only the less attenuated ray
paths, provided evidence for continuous ore between the
holes. This provides encouragement for efforts to
combine amplitude masking with tomography.

MINERAL EXPLORATION: RIM & TOMOGRAPHY

IP Tomography Test Survey in the Barrier
Main Lode, Broken Hill, Australia

H. Katayama, K. Yokokawa, T. Suzuki, E. Arai

Abstract

In the both domestic and overseas mineral exploration
projects of the Metal Mining Agency of Japan (MMA]),
much drilling has been conducted in order to acquire
drilling cores which are routinely used for geological
logging and laboratory analysis. However drill holes
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themselves are seldom used as an exploration tool except
for occasional geophysical logging such as resistivity,
self-potential and induced polarisation (IP). Therefore the
MMAJ has been developing an IP tomography data
acquisition system since 1992 for the purpose of
effectively utilising drill holes, reducing exploration cost
and improving accuracy of geophysical exploration. This
system is based on time-domain measurement and
adopts a pole-dipole electrode configuration to avoid
coupling effects. It consists of a transmitter, receiver,
personal  computer, controller, non-polarisable
electrodes, ground cables and borehole cables, and has
the following advantages: 1) It acquires 10 data sets of
resistivity and chargeability simultaneously. 2) It acquires
very accurate data because of an operational amplifier at
an electrode site in the borehole cable and the relay box.
3) It acquires the data automatically through the
controller, computer and relay boxes, In 1997, the MMA)]
conducted an [P tomography test survey in order to
examine the applicability of the system for mineral
exploration in the Barrier Main Lode which is located
north-east of Broken Hill, NSW, Australia. The accuracy
of the acquired data was excellent because of the high
sensitivity of the system and lack of interference with the
power line and other utilities. The data was analysed with
an inversion technique based on the alpha centres
method and the non-linear least square method.
Although the reconstructed resistivity is lower than that
obtained by the previous electrical logging, the
reconstructed image is consistent with the result of
ground electrical data and geophysical logging. The ore
body is shown as a low resistivity in the resistivity image,
and as a high chargeability in the chargeability image.
The system was confirmed to be able to effectively
recognise an ore bodv under the conductive overburden.

RUGGED TERRAIN GEOPHYSICS (I)
KEYNOTE ADDRESS

Crossing the Borders:
From Plains to Rugged Terrains

5. Mudge

Abstract

We often assume that the Earth is flat and that all
geophysical surveys are conducted on a flat survey plane,
just as many geophysical text books suggest. However the
surface of the Earth is often rugged, and the effect of this
rugged surface depends directly on the height of the
survey above the ground. Mountainous areas have always
provided a challenge for both airborne and ground
surveys, and for the processing and interpretation of the
survey data. For example, airborne surveys in these
terrains suffer variable terrain clearance between adjacent
survey lines as the aircraft attempts to ‘hug’ the terrain.
This combined with the undulating survey surface, causes
data levelling problems and distorted anomalies which
often lead to erroneous interpretations of the survey data.
Problems associated with airborne surveys conducted in
rugged terrains are, in recent times, becoming evident in
the low-level surveys now being conducted with
agricultural aircraft over seemingly undulating terrains:
the close proximity of the survey aircraft to the gently
undulating terrain produces the same terrain induced
problems as experienced in mountainous terrains. All
ground geophysical methods are strongly affected by

rugged terrain. For these surveys, it is often possible to use
the rugged terrain to advantage by obtaining multiple
‘views' of a buried source by surveying several slopes of
the terrain around the target source. In addition, EM loops
and galvanic electrodes can also be judiciously located on
the terrain to obtain a more accurate definition of a buried
anomalous source. Explorers are also demanding more
accurate interpretations of data from rugged terrains in
order to resolve target responses from the distorted
responses measured in these terrains. To this extent
modern 3-dimensional computer modelling software can
now accommodate survey data from an undulating
survey surface and the geophysical responses of
geologically complex undulating terrains can now be
computed. Rugged terrains present new challenges to
survey design, survey operations, data processing and
interpretation, and modelling of the survey data. As a
consequence of this there is now an urgent requirement
for high resolution digital terrain models for survey
design and for accurate reduction, interpretation and
modelling of all geophysical survey data. Techniques
developed for rugged terrain environments can also be
applied to underground and open-pit mine environments.

RUGGED TERRAIN GEOPHYSICS (I)

Mapping the Range Front with Gravity -
are the Corrections up to it?

M. Flis, A. Butt, P. Hawke

Abstract

The currently used gravity data reduction procedures
were formulated in the petroleum industry and have not
changed since the 1930’s. Simplifications needed to
facilitate data reduction by hand have remained, in spite
of the cheap and powerful computer processing that is
now in common use. Corrections such as the Free Air
Correction still use a linear relationship with height, even
though the full latitude and height dependent formula is
simple and available. More significantly, the Simple
Bouguer Correction is still being used routinely in spite of
the significant errors it introduces by assuming an infinite
“Bouguer slab” and that the density of all rocks in the
survey area can be approximated by one value. The result
is that most gravity data is over or under corrected. The
Complete Bouguer Correction, incorporating a full
terrain correction, is rarely applied, and only then when
the topography is extreme. Yet it is this correction which
promises to deliver an accuracy in data processing and
presentation commensurate with the accuracies currently
being achieved in data collection in the field with DGPS
and modern gravimeters. The availability of high
resolution Digital Terrain Models and faster terrain
correction software certainly allows these corrections to
be applied routinely. Even more rarely used is a variable
density model, Obtaining such a model is still plagued by
problems and is the next major hurdle to be overcome.
Density models may be classified into three types:
assumed, statistical, and inferred. Assumed densities are
typically based on measurements of hand specimen
samples and extended to the entire survey area. Statistical
density models are based on minimising the correlation
between topography and gravity whilst inferred densities
are derived from a transformation of the actual gravity
data. The Hamersley Basin of Western Australia is a
hostile environment for the gravity method. Precipitous
cliffs of high density banded iron formations abut low
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lying plains of unconsolidated sediments. Exploration for
iron is focused on this topographically challenging range
front. The strict application of the Complete Bouguer
Correction coupled with a variable density model allows
the gravity method to be used as a direct detector of iron
depuosits in spite of the obvious problems.

RUGGED TERRAIN GEOIHYSICS (1)

The Gravity Terrain Correction -
Practical Considerations

3. Leantan

Abstract

The revival in gravity methods stimulated by the
availability of reliable positioning and, maore importantly,
elevation estimation using relatively low cost GPS
methods has transferred the focus on survey accuracy
and precision from elevation errors to those implicit in
the complete topographic correction. The terrain
correction has commonly been ignored in low reliet
terrain since the error in doing so has usually been much
less than that related to errors in elevation accuracy. It is
now possible to specify and observe gravity surveys
which can yield a precision of 0.01 to 0.03 mGal in the
Bouguer anomaly in production practice. Unfortunately
even quite minor aberrations in local topography may
generate errors in excess of 0.1 mGal and no tight
specification is justified unless it also demands detailed
description of the local terrain, outlines how to avoid
problems, and requires calculation of such corrections as
are necessary. This will require a change in observer
culture. There is no doubt that the terrain correction s
now the major source of deficiency in gravity survey data
bases. The methods used for calculation of the terrain
correction also need review and care since digital terrain
models are not necessarilv of adequate precision or
reliability for calculation of the effects close to the
observation point. Small features, which cannot be
defined by digital terrain models, and which need either
careful description or avoidance by operators, must be
considered. Two important rules must be observed if the
terrain correcton, or its absence, is to be satisfactorily
calculated or justifiably ignored. Firstly, any object
subtending more than five degrees at the meter,
regardless of its distance from the meter, must be
described  and  compensated.  Secondly,  lerrain
calculations must extend to the radius at which, or
beyond which, there is no topographic feature which
might generate an effect more than half the claimed or
desired accuracy specification for the survey.

CROSSING TECHNICAL FRONTIERS
IN MINERAL EXPLORATION (1)

Seismic Methods for the Detection
of Kimberlite Pipes

M. Urosevic, B. Evans

Abstract

The results of a seismic experiment conducted in Northern
Territory over known kimberlite pipes are shown. A very
low reflectivity sedimentary sequence and unfavourable
near surface conditions resulted in poor quality surface
seismic data. The delineation of the external kimberlite
pipe shape at depth, based on the principle of using the I’-
wave reflections which terminate against the pipe flanks,

is not simple, However, by a combined analysis of P and
S-reflected waves the pipe shape and its structure may be
recoverable from seismic data. In this experiment, most of
the seismic energy produced by an explosive charge at a
shallow depth generated shear and guided waves rather
than P-waves. Totally refracted P, 5 and guided waves
generated additional wave modes in a kimberlite pipe
which are used to precisely determine pipe location and
its diameter. We also show that single borehole imaging
has a potential for the delineation of the external pipe
form and structure. The use of such unconventional
seismic methods may be the solution for assisting an
economic assessment of individual kimberlite pipes in the
MNorthern Territory.

CROSS5ING TECHNICAL FRONTIERS
IN MINERAL EXPLORATION

Interpretation of Controlled
Geogas Measurements for
Mineral Exploration Purposes

L. Mﬂh!lq‘{.rfsr, K. Kristiansson

Abstract

Based on studies of the mechanism responsible for the
transportation of radon in the bedrock during the late
1970s it was found that this mechanism also carried
important information about concealed mineral deposits.
Extremely small amounts of matter from depth is
transported to the ground surface by a carrier gas. This
matter is sampled in a controlled manner in situ and it
has been demonstrated in numerous tests and in
commercial exploration projects over the last 10 years
that impartant unique information can be extracted from
these fingerprints, It has been found that a correction
factor for the flow properties in the underlying bedrock at
site must be introduced. These correction functions have
been possible to establish due to the large amount of data
now available from different parts of the world and due
to the fact that a large number of elements are measured
under equal conditions in real ime at each site. It has also
been found that these flow corrections are different for
the different elements of interest in mineral exploration. It
seems also possible to extract general information about
the depth to the target. Based on an ideal model, an
apparent depth estimate can be caleulated. Information
from a number of exploration projects from the activity of
the last 15 years has been retrospectively analysed and a
surprising good agreement with now available ground
truth found.

CROSSING TECHNICAL FRONTIERS
IN MINERAL EXPLORATION (11}

Feasibility Studies of TFMMIP and TFEM
Surveying with Sub-Audio Magnetics
D. Boggs, |, Stanley, M. Cattach

Abstract

The Sub-Audio Magnetics (SAM) technique measures
parameters related to electrical and magnetic
characteristics of the sub-surface. A galvanic and / or
electromagnetic source is used to excite current flow
within the sub-surface. Measurements are taken with a
rapid sampling, total field magnetometer while
continuously traversing within the survey area. By
selecting the transmitted waveform appropriately,
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magnetic signals related to separate physical phenomena
become distinguishable and can be observed within the
measured magnetic field variations. Signal processing
techniques are then used to obtain the following
measurements: Total Magnetic Intensity (TMI), Total
Field Magnetometric Resistivity (TFMMR), Total Field
Magnetometric Induced Polarisation (TFMMIP), Total
Field Electromagnetics (TFEM). The measurements
indicated are used to map variations in sub-surface
resistivity, chargeability and magnetic Erupc:ticﬁ. While
software and hardware limitations have previously
restricted  measurements to the TML and TFMMR
parameters, ongoing development of acquisition and
processing software now allows all tour parameters to be
measured, potentially from a single survey. Application
of the SAM method to the Flying Doctor Lead | Zine [
Silver deposit showed that the mineralisation produced
significant anomalous responses within the TEMME,
TFMMIP and TFEM parameters. Surface TFMMR and
TEMMIP  data are transformed to  equivalent
Magnetometric Resistivity (MMR) and Magnetometric
Induced Polarisation (MIT) data, removing the data's
dependence on the direction of the Earth’s ambient
magnetic field direction, A survey over an unexploded
ordnance (UXO) test site showed that Total Magnetic
Intensity (TMI) and transient electromagnetic (TFEM)
data may be simultaneously acquired and used Lo locate
these types of targets.

OIL EXPLORATION: TOMOGRAPHY & GEOCHEMISTRY

A New Method for Crosswell
Reflector Imaging

[. £he, 5

Abstract

Imaging seismic reflectors with crosshole tomographic
data is not normally done due to the lack of a proper
imaging method. We introduce here a new method for
tomographically imaging reflectors. The scheme first
picks up traveltimes of each reflected event from
commeon-shot gathers. It then uses the picked times w0
image the reflecting interfaces according to a very
important principle: two reflection points from the same
interface that produce reflection pulses on  lwo
neighbouring receivers have the same tangent line. The
same scheme can be uwsed for surface reflection or
crosshole data, but the latter requires some special
processing to separate upgoing and downgoing waves,
This paper will show how to apply the scheme in
tomographic surveys, Travellimes of each reflection event
are initially read from a common-shot gather
tomographic scismic section. Then each pair of
traveltimes from neighbouring traces is processed in
sequence. The isochronal curves are calculated from the
two traveltimes. A common tangent to the two isochronal
curves is then found and a reflection segment is defined.
In this way, all traveltimes are processed in pairs and a
straight or curved interface, corresponding to the locus of
tangents, is reconstructed to map the reflecting interface.
The processing difference between surface seismic
reflection data and tomographic (crosshole) seismic
reflection data is that the crosshole data contains
downgoing waves as well as upgoing waves. So the
program has to decide if a reflecion event comes from
above or below the source. Then the program processes
the data to obtain the reflector orientation. This imaging
method can handle multiple layers and curved interfaces
for an arbitrary 2D velocity distribution,

. Greenhalgh

OIL EXPLORATION: TOMOGRAPHY & GEOCHEMISTRY

Crosshole Acoustic Velocity Imaging
with Full-Waveform Spectral Data:
2.5-D Numerical Simulations

B. Zhou, 5. Greenhulgh

Abstract

This paper focuses on the question of full-waveform
inversion and the use of crosshole full-waveform spectral
data. We examine the differences in effectiveness of each
form of data (real, imaginary, amplitude, phase and
Hartley spectra) and determine which is best for imaging
the velocity distribution. By 2.5-1) numerical simulation
for three models, we found that, except for the principal
phase data, the monochromatic real, imaginary,
amplitude and Hartley spectra can be used to image the
targets between boreholes by full-waveform inversion;
the real and imaginary spectra produce nearly the same
quality of images. The images obtained from the
amplitude data exhibit more artefacts than the others. The
inversion of the Hartley spectral data gives the best image
of all. By computing the data misfit functions, we found
that the profile of the misfit funchion of the principal
phase data is more complicated than the others. For
example, some discontinuities or fluctuations oceur in the
neighbourhood of the true solutions, The complexity of
the misfit function may be the main cause for the failure
to satisfactorily image with the principal phase data
alone: local minima capture the misfit function during the
attempted global optimisation.

OIL EXPLORATION: TOMOGRAPHY & GEOCHEMISTRY

A Thermal Maturation Study of the
Carnarvon Basin, Australia and the
Northern North Sea, Europe

J. Sanuelsson, M, Middleton

Abstract

The suppression of vitrinite reflectance can cause a
problem for the oil industry if not properly considered.
The scope of this paper is to emphasise the errors that
suppression could lead to in estimating the heat flow and
transformation ratio of hydrocarbons, Two cross-sections
from the Carnarvon Basin, Morth West Shelf, Australia,
are modelled in order to study the effect of suppressed
vitrinite reflectance in a sedimentary basin. The results
are adopted to a modelled profile across the northern
Morth Sea. The modelling implies that neglecting the
suppression effect of the vitrinite reflectance could lead to
the heat flow being erronecusly estimated by as much as
60% (42.5 mW / sq. m instead of 68 mW [ sq. m). As a result
the timing of hydrocarbon generation may be
miscalculated and the source rock maturity will be
underestimated.  Erroncous  predictions  of  the
transformation ratio of hydrocarbons could be with as
much as G0-80%.
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RUGGED TERRAIN GEOIHYSICS (111

Magnetisation Mapping in Rugged Terrain
M. Pilkington

Abstract

Magnetisation mapping aims to derive a map of the
surface magnetisation (or equivalently, susceptibility)
distribution to assist in geological mapping through a
more precise delineation of magnetisation boundaries
and providing a map of magnetisation levels that can be
directly related to rock properties. The mapping surface
can be ecither the crystalline basement or, where
overburden thickness is small, the ground topography.
When the mapping surface and the survey altitude are
both constant, magnetisation mapping reduces to a
downward continuation of the observed magnetic ficld.
Draped-survey flying in rugged terrain presents
problems for magnetisaon mapping due to variable
sensor altitude and changing ground topography.
Changes in the depth to the magnetic sources leads to
variable attenuation of the magnetic anomalies. If the
dominant wavelengths of the ground topography are
comparable to changes in magnetisation, then
topographically  induced  anomalies  will  be
indistinguishable from the effects of magnetisation
changes. Therefore, the standard magnetisation mapping
approach is modified in order to address these problems:
1) the varving sensor height is dealt with by using an
approximate equivalent geometry from which the
magnetic data can be more easily inverted; 2) the change
in ground elevation is overcome by using an iterative
inversion procedure that takes into account the varying
source-to-observation distance; 3) finally, a correction is
applied that accounts for errors introduced by the
transformation  of  geometries.  This approach is
demonstrated on a recent aeromagnetic survey of the
Tatla Lake region, British Columbia, Canada,
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The Calculation of Magnetic Components
and Moments from TMI: A Case Study from
the Tuckers Igneous Complex, Queensland

P. Schmudi, D, Clark
Abstract

This paper re-examines some largely forgotten methods
that are eminently adaptable to modern computing
environments, The methods were originally formulated
before the advent of electronic computers and do not
appear to have been fully developed, or given the
attention they deserve. [t is apparent that if an anomaly is
small with respect to the geomagnetic field (which is
usual), components of the anomaly can be derived from
total magnetic intensity (TMI) observations, or indeed,
any other component irrespective of its direction. For
large anomalies an iterative method enables estimates to
converge on accurate solutions, Furthermore, for an
isolated anomaly integrals of first order moments of the
compaonents vield information such as the direction and
magnitude of the total anomalous magnetic moment of
the source. However, earlier supggestions that integrals of
second order moments of components yield information
on location of magnetisation centres, analogous to the
centre of mass the gravity case, appear to be flawed.
Several improvements are proposed that, i) compensate
for the finite nature of survey areas, ii) correct for the
departure from a true potential field of total magnetic
intensity (TMI1) anomalies and iii) correct previous
misconceptions regarding second order moments of
components. Examples of the application of the methods
are derived from a survey flown by Aerodata over the
Tuckers Range area of north Queensland, This survey
was chosen because the magnetic properties of the
lithologies giving rise to the magnetic anomalies have
been thoroughly studied. The selected areas contain
many anomalies showing effects of magnetic remanence
of reverse polarity. The results of the methods used
herein agree well with those expected from the measured
magnetic properties and magnetic modelling. It seems
that magnetic interpretation could be significantly
augmented by developing these methods to their full
potential and incorporating them in  commercial
packages. Future enhancements of these technigues could
include mapping the lines-of-force which we believe
would be of great benefit to magnetic interpretation in
rugged lerrains, especially in low magnetic latitudes,
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Meri-Liisa Airo is a geophysicist and research scientist in
acromagnetic interpretation and magnetic petrology.
Richard Almond received a B.Sc. (Hons.)
degree in Physics from the University of
Edinburgh in 1969. In 1970, after a brief
sojourn  in the Niger Delta  with
Seismograph Service Ltd., he joined the
former Bureau of Mineral Resources where
he worked in a wide variety of roles until
1987, Between 1987 and 1991 he worked as an LT,
consultant for Paxus Corporation. Since 1991 Richard has
worked as an independent consultant spedalising in
developing LT. solutions for the geoscience industry. The
Potent gravity and magnetic interpretation package was
developed as part of this work.

William Amann graduated from Monash
University in 1978 with a B.Sc. in Geology.
He worked for Geolerrex for two years
before taking a long term contract position
with Chevron Resources where he helped
develop and  operate a  multimode
electromagnetic survey system. This is
where he developed a strong interest in electromagnetic
methods and instrumentation, After studying the spectral
IP response of gold deposits at The Kalgoorlie School of
Mines he spenl two years with Shell Minerals belore
taking a permanent position with WMC. He started with
Outokumpu in 1996 and is a member of the ASEG, SEG
and is Chairman of the WA branch of the AIG.

MNaoshi Aoki 15 a G{‘ﬂph}’ﬁiﬂﬁl. He received his B.Sc.
{1993} in Geoscience from Chiba University, Japan. He
joined JAPEX Geoscience Institute Inc. and worked on
seismic data acquisition and data processing. He moved to
Japan Petroleum Exploration Co. in 1994. He was in
rhar},{* of selsmic interpretation works in domestic oil and
gas exploration project for 3 years. Currently, he has been
wr:rkmb at the Tt'[hl'll}tl'l*b‘.’ Research Center of Japan
National Oil Corporation since 1997,

Nick Archibald has extensive experience in the
application of geological expertise to problems in
exploration and mining, He is an Honours Graduate in
gealogy  from  James Cook  University of North
Queensland. He completed his Ph.D. at UWA, where his
thesis investigated the structural - metamorphic
evolution of a portion of a greenstone terrain in the
Eastern Goldfields of Western Australia. He was
subsequently employed as a Research Fellow at Monash
University where he worked on a project at Broken Hill,
Since 1993, Nick has devoted considerable time to a
strategic collaboration with the CSIRO Division of
Exploration and Mining resulting in the formation of
Fractal Graphics

Michael Asten is a consulting geophysicist
and  Partner  with  Flagstaff  Geo-
Consultants, and also holds a part-time
academic position as Principal Research
Fellow at Monash University. He majored
in Physics, Gealogy and Geophysics at the
University of Tasmania before entering
post-graduate study at Macquarie University in 1972,
After excursions into magneto-tellurics and DC electrical
methods he gained a Ph.D. in geophysics on the topic of
using micro-seismic waves as a tool for studying
sedimentary basins, In 1977 he took up a two-vear
appointment lecturing and coordinating an  M.5c¢.

(geophysics) programme at Ahmadu Bello University in
Migeria. He then joined BHP Mincrals in 1979 and
worked in coal and base-metal exploration in Australia,
East Africa and North America, with particular emphasis
on geophysical research issues. He has been active in EM
research for a decade, initiated the Gravity Gradiometer
project in BHP, and is author of a short Industry course
on EM Methods for Geologists. He received the ASECS
Laric Hawkins Award in 1988, 1s a past Vice-President of
the ASEG, an Associate Editor for the SEG, and Co-
Chairman of the ASEG Conference 1998,

John Bancroft obtained a BSc. (1970) and
M.Sc. (1973) from the University of Calgary
and a Ph.D. (1976) from Brigham Young
University, He has developed software for
the seismic processing industry and has
specialised in the areas of static analysis,
velocity estimation, and seismic migration,
John is a faculty member of the University of Calgary, a
Senior Research Geophysicist with the CREWES Project,
and an Instructor for the SEG. He continues to develop a
fast prestack migration for conventional and converted
wave data, prestack migrated stalics analysis, and
prestack migration of vertical array data. He received
honourable mention for a best paper
at the 1994 SEG convention and won the best paper award
at the 1995 CSEG National Convention. John is a member
of ASEG, CSEG, SEG, EAGE, IEEE, and APEGGA.

Paul William Basford graduated with BSc
{(Hons.) in Geophysics from the University
of Adelaide in 1992, He jpined Pasminco
Exploration in 1993, where he worked in
Cobar, Broken Hill, South Australia and
Queensland, From 1995 1o 1997 he was
hased in Tasmamia working in the Mt. Read
Belt. He is currently employed as a Serior Geophysicist
responsible for geophysical activities in Cobar and

Tasmania,
<)
capacities in both the Computer Sciences
and Geophysical Research and
Development departments. He is currently General
Manager of Research and Development

Jeff Beckett graduated from the University
of New South Wales In 1976, with a B. 5e,
(Geology). Since 1981 he has worked in the
Coal & Petroleum Geology group of the
Geological Survey of New South Wales
Jeff is currently based in the Hunter Valley
as Principal Geologist for the Northem)
Region. Jeff has responsibility for coal resource
assessment, landuse planning and project assessment in
the Hunter and Gunnedah Basins.

seismic  source  development and

earthquake seismology. She is currently al

member of SEG, ASEG, EACE and AGLU.

Craig  Beasley General Manager,
Geophysical R & D Western Geophysical
Craig joined Western Geophysical in
Houston in 1981 after receiving his Ph.I) in
mathematics and  served  in several

Samantha Bierbaum graduated from the
University of South Australia and is
currently completing a Ph.D. at the
University of Adelaide. Her research
Jinterests include hard rock seismology,
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Stephen Billings was born 200 August 1970
in Australia and received the B. Sc. degree
from La Trobe University in 1991 and a B.
Sc. (Hon) degree in Theoretical Physics
from The Australian National University in
1992, In 1994 he received a Graduate
Diploma in Resource and Environmental
Science from the Australian National University and
commenced a Ph.D. in Agriculture at the University of
Sydney in 1995, His current rescarch interests include
environmental geophysics and the development of
efficient techniques for the processing of irregularly
sampled geophysical data, particularly airborne gamma-
ray spectrometry.

Robert Bird received his B.Sc. (Hons.) in Geology from
the University of Western Ontario in 1983 and then
procecded into the petroleum industry in Canada
(working with CGG and Dome Petroleum) prior to
pursuing graduate studies. He received a M5, {1991) and
a Ph.D. (1994) in Marine Geology and Geophysics from
the Graduate School of Oceanography, University of
Rhode Island. Dr Bird was a Visiting Fellow and Rescarch
Scientist with the Geological Survey of Canada from 1994
to 1997, and then he joined the Tectonics Special Rescarch
Centre at the University of Western Australia to continue
his research in tectonics and geophysics.

Robert Bloor studied Mathematics at the
University of Cambridge, FEngland,
graduating in 1990, He then moved o
Leeds, England to study for his 'hD. in
Geophysics. His Ph.D. examined near
surface effects in exploration seismic data
and means of correcting for them. He
received his Ph.D. in 1994, At the beginning of 1994 he
was employed by Western Geophysical in London as a
Research Geophysicist. In August 1996 he was promoted
to Senior Research Geophysicist in the London research
group and in June 1998 he was transferred to the Houston
research group. Professional interests cover seismic data

processing and specifically imaging,
Technology  Limited  (formerly  the

lﬂ Geophysical Research Institute). During

this time his activities have involved undertaking and
supervising geophysical survey work as well as
development of geophysical software. David is currently
undertaking Ph.D. research into the development of the
Sub-Audio Magnetics technique while continuing to do
part-time work with Geophysical Technology.

David Boggs rcccived a B.Sc. with
Honours in Geophysics and the University
medal from the University of New England
in 1991, He was subsequently employed as
a  geaphysicist  with  Geophysical

Goachino Buselli Jock received a
B.5c.(Hons.) degree in physics in 1967 and
a I’h.D. in 1972 from the University of
Adelaide, South Australia, and is now a
principal research scientist at the CRC
AMET in Sydney. For over 26 years, he has
worked on problems in electromagnetic
geophysics related to minerals exploration, analogue
electromagnetic modelling, and groundwalter quality in
Australia and overseas. He is a joint holder of patents on
the SIROTEM instrument, and has collaborated on the
development of SALTMAF, an airborne EM system for

mapping near-surface conductivity variations. He has
recently investipated new methods for reducing noise
contaminating EM measurements and applications of
environmental geophysics at minesites. He is a member
of SEG and ASEG,

Domenic Calandro graduated in 1993 with
a B5c in Gcophysics from the Flinders
University of South Australia. He is
currently employed as a Geophysicist with
the Mineral Resources Group of Primary
Industries and Resources South Australia
where he manages and coordinates  the
processing of Airborne Magnetic and Radiometric data
acquired through the South Australian Exploration
Initiative, Broken Hill Exploration Initiative and
company surveys. His expertise covers data acquisition,
processing and interpretation of both ground and
airborne geophysical data.

Anat Canning received a B.S5c. (Mathematics) from the
Hebrew University, Israel in 1980. From 1981 to 1959 she
worked at the Institute of Petroleum Research and in 1987
she gained an M.Sc. in Geophysics from the Tel Aviv
University. Anat moved o the Houston Advanced
Research Center in 1990 where she spent 5 years. In 1993
she was awarded a Ph.D. in Geophysics from the Rice
Uriversity in Texas. At present Anal is employed as a
Research Scientist with Paradigm Geophysical. She is a
member of SEG,

Stephen Cheesman Employment History:
1991-1993 University of Toronto, Research
Associate in Geophysics Division, 1993-1996
Private Consultant, Software Developer for
Geophysical Application for GSC and
industry,  1997-Present  Geosoft  Inc,
Rescarch Geophysicist supporting Software
Development, Academic History: University of Toronto,
Ph.D. in Geophysics 1989, Post-Doctoral Studies with
Geological Survey of Canada (GSC) at Pacific Geoscience
Centre developing a new marine EM surveying system.
1991, Professional Interests: The development and
implementation of novel numerical analysis methods for
exploration geophysicists. Involved in the continuing
development of the marine EM surveying system and
enjoys the accasional research cruise.

Chow-Son Chen ASEG and SEG active
member since 1984, Associate Professor of
Geophysics, Institute of Geophysics,
Mational Central University of Taiwan,
Major area of interest is geophysical
prospecting, with emphasis on
electromagnetic method. B, 5. in physics,
1974, National Narmal University, Taiwan; M. 5., 1978,
and Ph. D. in geophysics, 1989, National Central
University, Taiwan. Researcher at Institute of Industrial
Technology and Research, 1979-1984. Faculty member at
Mational Central University, Taiwan., Authared 10
refereed publications, 1 in SEG journals and 1 book.

David Clark obtained a BSc. (Hons 1)
majoring in  Physics from Sydney
University in 1974 and an MJ5c in
Geophysics [rom Sydney University in
1983. Since 1978 he has worked in the Rock
Magnetism Group of CSIRO Exploration

— and Mining and its precursor Divisions
and is currently a Principal Research Scientist. His
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research interests include application of magnetic
property data to interpretation of magnetic surveys,
magnetic petrology, potential field modelling and
development of a method for remote determination of
magnetic properties of buried magnetic sources,

Ed Collins is a Senior Geophysicist with Apache Energy
Limited. He graduated from Curtin University in 1988
with a B.Sc. and Honours degree in Geophysics. In 1989
he joined BHP FPetroleum in Melbourne, working as an
Exploration Geophysicist in the Northern Australia
Division. In 1993 he juined Hadson Energy Limited (now
Apache Energy Limited), where he contributed to several
hydrocarbon discoveries including the Stag, Legendre,
and Caribou Fields, His experience primarily includes
data interpretation in the Camarvon, Bonaparte, Browse
and Arafura Basins, the Exmouth Mateau, and Timor Sea,
Ed is a member of the ASEG, SEG, and PESA.

Terry Crabb a native of Adelaide SA and
an Adelaide University graduate, is
currently CEO of Australian Geophysical
Surveys, based at Jandakot Airport, WA,
Crabb has worked throughout Australia, as
well as in USA, Canada, lran, Phillipines,
Burma, South Africa and Argentina, He has
worked in Government and in  the
Geophysical contracting industry, and is currently
completing his MBA. Crabb is actively involved with the
ASEG, and is a member of SEG, PESA , AIP and a fellow
of the AusIMM.

Buzz Davis is a stall geophysicist with Landmark
Graphics involved in building velocity models and depth
imaging. Before joining Landmark, Buzz was an
interpreter and seismic processor for Amoco in New
Orleans and Houston, Member of SEG, B.Sc. Geophysical
Engineering - Colorado School of Mines

Michael Dentith is Head of the

Department of Geology & Geophysics at
W The University of Western Australia, His

research interests include the geophysical

signatures of mineral deposits, alternative

means of processing and enhancing
acromagnetic data and the seismicity of south-west
Western Australia. He is a member of the ASEG, SEG,
AGU and GSA.

Trevor Dhu graduated B.Se. (Hons) from
the Universily of Adelaide in 1996, He is
currently studying for his Ph.D. at
Adelaide University with research on
textural based enhancement of airborne
geophysical data. Trevor has also worked
on a casual basis for Normandy Exploration since 1996,
helping to create and manage their geophysical database.
His other interests include potential field geophysics,
image processing and automated terrain corrections for
gravity data. He is currently a student member of the
ASEG and SEG.

Bruce Dickson obtained his M.Sc. from
Wellington University and received a Ph.D.
trom Imperial College, London in 1973. He
moved to Australia where he has been
working in CSIRO on a variety of aspects of

., apphtatmn of radiation measurements to
exploration. His work has covered aspects of uranium
grade control, uranium exploration using ground waters,

radioactive disequilibrium in uranium deposits and more
recently, the understanding and interpretation of aerial
Eﬂl’lllnﬂ—rﬂ}" HUI'\FI'_"}"H.
Nick Direen is currently undertaking a
Ph.D). in geophysics at the Centre for Ore
Deposit  Research  (CODES) at  the
University of Tasmania. He received his
BS5c. (Hons.) from the University of
Tasmania in 1995 for his thesis
: “Geophysical modelling of the Longford
Basin, northern Tasmania”. His present research invaolves
tectonic modelling derived from the integration of
potential field models, structural geology and seismic
data. e is presently applying these methods to
determine the Volcanic Hosted Massive Sulphide
prospectivity of Palacozoic basement in western NSW,
SA, Victoria and Tasmania. This has invalved a lot of
"border crossing”.

Thad Dunbar is staff geophysicist with Amoco (UK)
Exploration Company. He is currently involved with
interpretation/ evaluation of several projects in the North
Sea. In the past, he has been involved in several offshore
lease sales in the Gulf of Mexico. He has a BS in
Mathematics from Tulane University graduating in 1983,
From 1983 to the present he has worked with Amoco
Production Company.

Andrew Duncan received a B.Sc. (Hons.)
in geophysics at Monash University where
his main interests were in electrical
geophysics and inversion techniques. After
graduating in 1986 he ook on a research
fellowship at Monash during which time
he developed EM interpretation software,
researched data acquisition techniques and taught a
course on remote sensing to undergraduates, In 1989 he
joined  World Geoscience  Corporation  and  was
responsible for development of airborne EM systems. He
participated in the development of the Questem and
saltmap airborne EM systems and developed algorithms
for the acquisition and processing of EM and magnetic
data. Tn 1994 he formed ElectroMagnetic Imaging
Technology (EMIT) and has been developing new
instrumentation and software for EM geophysics and
groundwalter exploration since that time. EMIT released
the SMARTem receiver system in 19955,

Guy Duncan completed his BSc in
geophysics from Curtin University in 1983
and a Post Graduate Diploma in petroleum
geophysics in 1986, From 1957 to 1991 he
worked for BHP as a rescarch scientist at
their laboratories in NMewcastle where he
= was involved in the in-scam scismic, cross-
lml!. seismic and VSP methods. He took three vears leave
of ahsence from BHI in 1991 to undertake Ph.D. studics
at the University of Melbourne which he completed in
1994, He is currently working for BHP in their petroleum
division based in Melbourne, involved in seismic
processing, depth imaging and amplitude versus offset
studies. He is a member of the SEG and the ASEG.

Peter Eagleton received his B.Sc in
geophysics from the University of Sydney
after finishing his studies in 1983, He then
worked as a field geophysicist for
Geoterrex for three years in places around
Australia and Africa. He followed this with
a stint at LI"5. Radio and Space Services as
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a Physicist . He completed a Dip. Ed. at The University of
Technology majoring in science in 1990 and taught
science courses in Sydney., He returned o mineral
exploration by working as a sub-contractor for Surtec
Geosurveys conducting geophysical surveys around
Australia and Papua New Guinea. He joined North
Flinders Exploration in 1993 as an internal geophysical
consultant and for the next five years has worked with
exploration teams in the Northern Territory. He is an
active member of the ASEG.

Julie Elders graduated in 1993 [rom the
Colorado School of Mines with a BS. in
Geophysical Engineering. Since then she
has been working as a mine geophysicist
tor WMUC Resources’ Kambalda Nickel
Operations, Kambalda, WA.

|

Anthony Endres received his B.S, (1977) from Michigan
Technological University in mathematics, his M.S. (1979)
from Texas A&M University in applied mathematics, and
his Ph.D. (1991) in geophysics from the University of
British Columbia. He has been emploved as a research
geophysicist in the petroleum industry, government
laboratories and universities. Dr Endres is currently the
Lecturer in Hydrology at the University of Western
Australia. His research interest include the use of rock
physics in geophysical interpretation and the application
of geophysical methods to hydrogeological and
geotechmical problems.

Brian Evans Dip. EE. (L'pool), M.5c,
Geophysics (WAIT) and Ph.D. Geophysics
{Curtin). He was an instrument engineer
with GEC-Elliott (London), after which he
worked for GSI amongst other seismic
companies. He was a geophysical
consultant for 8 years, when he returned to
the education arena at WAIT in 1983. He operates a small
experimental seismic crew and is active in the APCRC
and CMTE2 developing new techniques for petroleum
and mining applications. His present area of interest is
pore pressure prediction while drlling. He is a member
of the ASEG, SEG, 5PE, IEE and author of the 5EG book'
"Seismic Data Acquisition in Exploration’.

Edward Fainberg received his M.S. (1963)
in physics from State University of
Turkmenia, his Ph.[). (1969} in phi{:gic's and
mathematics from Institute of Physics of
the Earth, and his Doctor of Sciences
Diploma (1982) from Institate of Terrestrial
Magnetism, Ionosphere and Radio Wave
Propagation with the Russian Academy of Sciences. He is
working for the Institute of Terrestrial Magnetism,
lonosphere and Radio Wave Propagation and United
Institute of Physics of the Earth, both with the Russian
Academy of Sciences, since 1970, He is a professor of the
Russian Academy of Sciences (1983) and head of the
Laboratory of Electromagnetic Modelling, His scientific
interests are mainly focused on global and regional deep
clectromagnetic explorations. The area of his most recent
interest is application of the electromagnetic methods for
environmental research.

William Featherstone holds a first-class
Honours degree in  Geophysics and
Planetary Physics from the University of
Newcastle- upon-Tyne and a Doctorate in
Geadesy from the University of Oxford, He
15 currently Associate Professor of Geodesy

and leads the Geodesy Group in the School of Spatial
Sciences, Curtin University of Technology. His research
interests include physical geodesy, gravimetric geoid
determination, satellite positioning, map projections and
co-ordinate systems, and has published widely in all
these fields, Will is also a Fellow of the Roval
Astronomical Society, President of the Australasian
Surveying and Mapping Lecturers' Association, Federal
Councillor of the Institution of Surveyors, and Chair of
the International Association of Geodesy's Study Group
on Synthetic Modelling of the Earth's Gravity Field.

Nigel Fisher gradualed from Imperial (..ullege
University of London with a B.Sc. (Mathematics) in 1970
and an M5c. (Geophysics) in 1971, He was awarded a
Ph.D. in Mathematics from the University of Queensland
im 1981, From 1982 to 1994 he worked for various seismic
processing contractors including a period as Digicon's
Brisbane centre manager. In 1995 he established a
consultancy  specialising  in  seismic  processing
supervision. In 1997 these services were expanded to
include specialised seismic processing, Nigel is a member

of ASEG and PESA.

Desmond Fitzgerald With over 20 years
experience in the minerals industry, Des
has a range of interests in the technical
software and instrumentation hardware
areas. Chairman: Mindata Pty Lid, Geo]AG
Australia, International  Monitoring
Systems, Director: Techbase Australia Pty
Ltd; 155 Pacific '/ L. As Principal of Desmond FitzGerald
and Associates, Des co-wrote the Intrepid geophysics
processing and mapping sofltware product, Current
extensions are rewriting the Australian National Gravity
data handling for AGS0 and also developing automatic
interpretation methods for mineralised targets. The
Mindata business is committed to sensor development
and data collection for mining and water applications.

Marcus Flis graduated from the University
of Adelaide with a B. Sc. (Hons.) in 1979,
He was employed by CRA Exploration
from 198() to 1989, principally in the search
for base metals. In 1985 Marcus was
awarded an M. Sc. from the University of
Utah for research into IP effects in TEM.
From 1989 to 1995 he explored for gold in WAL, the N.T.,
and Greece for Newcrest Mining Ltd. He is currently the
Principal Geophysicist and Manager - Exploration of
Hamersley lron Pty. Ltd based in Dampier, W.A.. Marcus
is a member of the ASEG, the EAEG, and the SEG.

Peter Fullagar holds an M.5c in Applied
Mathematics and Earth Sciences from
Monash  University and a PhD. in
Geophysics from the University of British
Columbia. He worked for Western Mining
Corporation in Australia for 12 years, serving
as FExploration Geophysicist, Research
Geophysiast, Geophysical Research & Processing Manager,
and Chief Geophysicist. While with WMC he worked in
petroleum exploration as well as mineral exploration,
and also developed an interest in the application of
geophysics in mines. In 1993 he became the inaugural
Chair of Borehole Geophysics at Ecole Polytechnique in
Montreal. In Canada he initiated rescarch into the
application of radar and radio imaging for orebody
delineation at Inco mines in Sudbury, He returmned to
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Australia in 1994 to join the CSIROQ/CMTE in-mine
geaphysics research team in Brisbane, and was project leader
for AMIRA Project P436, "The Application of Geophysics
to Mine Planning and Operations”, which was sponsored
by seven major mining companies. He is currently Dineclor
of Fullagar Geophysics Pty Ltd, a member of the
MINSERVE consulting group based in Brisbane.

Karsten Gohl received his Diploma in

Geophysics  from  the University of
H'\mhurp in 1987 and his Ph.D. in
Gi_uph}-' sics  from the University of

Wyoming in 1991. As a postdoctoral
research fellow at the Umiversity of
Uppsala, he further increased his expertise
in modelling/ inverting of deep crustal seismic data. He
entered the area of marine and polar geophysics when he
was appointed as research fellow at the Alfred Wegener
Institute for Palar and Marine Research in 1992, Since
1996 he has been lecturer in geophysics at Macquarie
University with research emphasis in terrestrial and
marine shallow subsurface and deep crustal seismic
applications.

Alexey Goncharov holds a Ph.D. degree in
Geophysics from the St-Petersburg Mining
Institute in Russia. He has worked at that
institute for a number of years as a Senior
Research Scientist and Associate Professor
in Geophysics. Teaching geophysics to
students was his primary occupation in
1989-1994. His research interests are mostly in studying
the structure of the crust and upper mantle by various
seismic methods. He started his work processing and
interpreting seismic data from the Baltic Shield, later he
was invalved in the seismic part of the unique super deep
dnlling project on the Kola peninsula in Russia. In 1994,
he joined AGSO where his research interests putgrew the
bounds of Precambrian crust and he expanded his
vriginal scismic orientation to petrological interpretation
of seismic data

John Gorman has been the Applications and Systems
Specialist employed by Landmark Graphics with AIOC in
Azerbaijan since 1997, He has been with Landmark since
1991 in various technical support and training capacities
around the world. He graduated with a BS, in Geology
from SUNY Oneonta, NY in 1977 and an MBA in 1989
from Houston Baptist University. I'rior to Landmark, he
spent three years processing seismic data with Seiscom-
Delta, and nine years with BP Exploration (Houston) as
an exploration geophysicist.

Todd Grant graduated from the Montana
College of Mineral Science & Technology
with a B.5c. in Geophysical Engineering in
1987. He then graduated from  the
University of Utah with a MSc. in
Geophysics in 1990, where his work
focused on numerical modelling and
interpretation of electrical and electromagnetic methods.
Todd spent two years with CRAE exploring for gold and
base metals in Western Australia and three years with
Newmont Mining exploring for gold on the Carlin Trend
in Nevada USA. Since 1995, he has been working [or Rio
Tinto in Western Australia. He is a member of the ASEG
and the SEG.

Bob Grasty was born in London England in 1939 and
received his B.Sc. in Physics and his 'h.D. in Genphvalcs
at lmpenn! College, London in 1964. After moving to
Canada in 1968 he joined the Geological Survey of
Canada and became head of the airborne geophysics
section in 1985, His main interests have been in
developing airborne gamma-ray survey lechniques
particularly specialiszing in the calibration and
interpretation of the data. Bob has worked with industry
and government organisations both abroad and in
Canada and has frequently served as a consultant to the
International Atomic Energy Agency. He was the leader
of a team that successfully located radicactive debris
from the crashed Soviet nuclear satellite (COSMOS 954)
in northern Canada in 1978, In 1995 he took early
retirement from the Geological Survey to become chief
scientist at Exploranium, a company specialising in the
manufacture of radiation detection systems.

Stewart Greenhalgh is the Douglas
Mawson Professor of Geophysics and
Head of the Department of Geology &
Geophysics at the University of Adelaide.
He obtained B.Sc. (Hons. 1), M.Sc. and D.Sc.
degrees , with a geophysics major, from the
University of Sydney, and a Ph.D, degree
from the University of Minnesota. He has worked in
various areas of geophysics, including engineering
investigations, coal and petroleum exploration, mining
applications and carthquake seismology. He was on the
academic staff of Flinders University from 1981 to 1997,
but has also worked at other universities, with
government agencies and as a consultant in the mining
and petroleum industry. He has published over 120
refereed journal articles on various aspects of theoretical
and experimental geophysics. He is a member of SEG,
EAGE, S5A, AGU and ASEG.

Peter Gunn has worked as a full time
employee for 14 different corporate
organisations and has worked as a
consultant for 35 other organisations. This
has involved working on location in 19
countries. He has four graduate
qualifications and has published 43
refereed publications and edited two thematic volumes.,
During the past five years he has led 22 workshops and
training courses. He 1s currently head of the Australian
Geological Survey Organisation's Geophysical Mapping
Group which specialises in the acquisition, processing
enhancement and interpretation of airborne magnetic
and radiometric and gravity data as well as researching
these topics.

Wanwu Guo completed his B.Sc. (Hons.)
degree in Exploration Geophysics at the
Changchun College of Geology, China in
1982, He was employved as an Exploration
Geophysicist and Project Geophysicist in
western China by the Bureau of Geology
and Mineral Resources of Gansu I'rovince
(BGMRGP) during 1982-1989, working on mineral
deposit exploration, regional geophysics and basin
analysis, He received his M.Se. in Geodynamics and
Seismology from the Seismological Institute of Lanzhou
(SIL), the China State Seismological Bureau in 1991, He
juined SIL as a Rescarch Geoscientist involved in crustal
geaphysical studies, tectonophysics and earthquake
prediction from 1992 to 1995, and meanwhile as an
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Honorary Geophysicist with BGMRGP participating in
research projects of mineral deposit exploration and
prediction. He will soon complete his Ph.D. at the
University of Western Australia in Geophysics. He 1s a
member of the ASEG, SEG, AGU and GSA.

Ross Gwyther is a research peophysicist
with CSIRO Exploration and Mining in
Brisbane, He is currently managing an
earth strain research project in minescale
geophysics, and  is  responsible  for
monitoring and analysing surface strains
and tilts arising from longwall coal mining
m the Bulli basin, and the maintenance of [lield
installations. He has previously worked tor 15 years in
earth strain studies investigating earthquake processes
n California.

Bruce Hartley joined the Department of Exploration
geophysics at Curtin University in 1994, He has been
working on the attenuation of multiple reflections as well
as developing interests in new mathematical methods for
use in Geophysics. The work being presented here is an
outcome of research in multiple attenuation where
accurate time distance relationships are required to
improve multiple  prediction and  enhance  their
attenuation. e has broad scientific interests including
anisotropic wave propagation in seismic exploration and
the measurement of natural radicactivity, particularly
aptimised measurement of radon and its decay products,

Peter Hatherly is a Principal Research
Geophysicist with CSIRO Division  of
Exploration and Mining. Working through
thi Cooperative Research Centre for Mining
Technology and Equipment he is mainly
invalved in the development of geophysical
methods for use in coal and metalliferous
mining. Current interests include high resolution 3D and
V5P seismic methods, microseismic monitoring and
geotechmeal evaluation of rock types using geophysical
logs., He holds a BSc (Hons) from the University of
Sydney and a Ph.D. from Macquarie University.

Graham Heinson fnmplntvd a B.Sc.
(Hons.) in Guu].'-lwslc-: from the University
of Edinburgh in 1957, and a Ph.ID. from the
, Australian National University in 1991
— under the guidance of Dr F.EEM. (Ted)
] Lilley. He then moved to Flinders

University in Adelaide where he is
currently a Lecturer and Queen Elizabeth 11 Research
Fellow. His research interests are in marine Eﬁuph}ftiit'.‘-i,
particularly electromagnetic methods. He is a member of
ASEG, AGU and EEGS.

Roger Henderson s a Senior Geophysicist
with 30 Vears mpﬂﬂnnﬂ: in many parts af
the world. He holds an M.Sc. from Sydney
University and was a lecturer at Macquarie
University in Sydney from 1968 until 1971,

after which he spent three years in the UK
as a geophysicist, first with Hunting
Geology and Geophysics and then Barringer Research of
Canada. He then moved o Toronto with Barringer for
three years before retumning to Australia to join Geoex Mty
Ltd of Adelaide as a Director, In May 1982 he became V.2,
of Geometries International Corporation, a subsidiary of
EG&G Geometrics of the USA. When G.1.C. was
purchased by the Kevron Group of Perth in 1986, Roger

was appointed General Manager of the newly formed
Geo Instruments, and has held the posibion ever since.
Roger has published on a range of subjects, in
Geophysics, Geoexploration, Australian Journal of
Science, and Exploration Geophysics, He has twice been
President of the Australian Society of Exploration
Geophysicists and Co-Chairman of two of its conferences.
For his dedication to the society he was awarded
Honorary Membership in 1994.

MNatasha Hendrick graduated from the
University of Queensland in 1993 with
Honours in Apphed Science (Geophysics),
She was awarded an Australia-at-large
Rhodes Scholarship and spent a year
researching seismic waveguides within the
Department of Engineering Sciences al The
University of Oxford. On her return to Australia Natasha
started working in the Special Projects Group with
Digicon Geophysical Ltd. She spent two years working
with PSDM, velocity model building and wave-equation
datuming projects. In 1997 Natasha returned to the
University of Queensland to begin her PhD. on
"Applications of Multi-Component ['rocessing  in
Exploration Seismology”. She has been awarded an
APA[Industry] Scholarship and the APPEA KA.
Richards Memorial Scholarship, Natasha is currently a
member of the ASEG Qld Branch Committee.

Michael A. Hession was the Chief
Geophysicist of ALOWC, in Baku seconded
from British Petroleum. Before joining
ALO.C in January 1996, Dr. Hession
worked on exploration and development
projects tn the Gulf of Mexico, Indonesia,
Morway, Vietnam and Canada. Dr. Hession
graduated with a Ph.D. in geophysics from University
College Wales in 1987, He recently joined Woodside
Petroleum Pty. in Australia,

Peter Hill is a research scientist
{geophysicist) in the Petroleum and Marine
4 | Division of the Australian Geological
Survey Organisation in Canberra. He
graduated from the Australian MNational
University with a B.Sc., and subsequently
completed a B.ApplSe. (Geology) at the
University of Canberra and an M.Sc. at the ANU. He
joined AGS(0's marine geoscience group in 1983, and has
since worked on projects researching the development of
the Australian continental margin, mostly using AGSO's
research vessel Rig Seismic for data acquisition. He has
also had considerable invalvement in SW Pacific marine
geoscience, including the use of swath-mapping
techniques. He is now working on tectonic, petroleum
and multibcam seafloor mapping projects in the SE
Australia region.

Richard Hillis 15 a senior leclurer in
exploration geophysics at the University of
Adelaide. He graduated B.Sc. (Hons.) from
the Roval School of Mines, University of
London in 1985, and Ph.D. from the
University of Edinburgh in 1989. After
research positions at Flinders University,
Adelaide, and at the British Geological Survey, Edinburgh,
Richard joined the University of Adelaide in 1992, His
main research interests are in contemporary slrosses and
sedimentary basin dynamics. Richard is a member of
AAPG, AGLL, ASEG, EAGE, G5A, GSL, PESA and SEG

ASEG 13th International Geophysical Conference & Exhibition

Conference Preview October Movember 1995 135




Adrian Hitchman completed studies in
applied Physics at the Capricornia Institute
of Advanced Education in 1981 before
undertaking a B.5c. (Hons.) in Geophysics
at the University of New England. On
completion, he began work as a
geophysicist at the Bureau of Mineral
Resources where he collected and prepared magnetic
field data for periodic updates of the Australian
Geomagnetic Reference Field (AGRF) model. In 1991
Adrian completed a Graduate Diploma in Education and
became a Science / Maths teacher. He is now undertaking
Ph.DD. research at the Australian National University,
investigating interactions between  clectromagnetic
induction in the Earth and total-field magnetic survey
data. Adrian is a committee member of the ACT ASEG
branch and also a member of the SEG and EAGE.

Gregg Hofland is a senior geophysicist with Landmark
Graphics, specialising in velocity modelling for depth
conversion and depth imaging. Prior to Landmark, he
spent several years working on seismic mﬂdﬂ]ling
products with Western Atlas Software and Sierra
Geophysics/ Halliburton. Hofland has bachelor's and
master's degrees in Geophysics from the Colorado School
of Mines, and is a member of the SEC and the Denver
Geophysical Society,

Greg Hollyer Brief Employment History: 1988-91 Special
Projects Geophysicist, BHI' Minerals Intl. 1991-1995
Senior Technical Writer, software industry. 1995-1996
Senior Geophysicist and Technical Communicator,
Geosoft Inc. 1996-resent Manager. Academic History:
Queen's University- B.Sc.- Geophysical Engineering 1986,
Queen’s UI‘II\’EISII:}- M.5c.- (.Jecr]:rhvsu:al Engineering
1991, York University- Certificate in Technical and
Professional Writing 1994, Professional Honors and
Awards: Dresentation Award, Borehole Geophysics
Symposium, 1991, Professional Society Affiliations: SEG
Member - NO Association of Professional Engineers,
Professional Interests: Geoscience data processing and
analysis  methods, Software  developments  and
deployment, Technical and scientific communication.

Michael House received his B.Sc. (Hons., 1991) in
geology and Ph.D. (1996) in geophysics from the
University of Western Australia. He then commenced
working with RGC Exploration Pty Lid as an exploration
geophysicist searching for gold, base metals and mineral
sands. He currently works with Goldfields Exploration
Pty Ltd in Kalgoorlie.

Jens Hovgaard was born in Denmark in 1961, In 1989 he
receiving his M.Sc. in electrical engineering from the
Technical University of Denmark (DTU) where he
continued working as a research engineer developing
mudels for nuclear well logging tools, In 1992 he joined
the Danish Emergency Management Agency and was
responsible for developing and implementing a Danish
airborne gamma-ray system for monitoring nuclear fall-
out in case of a nuclear accident. Between 1994 and 1997
Jens was project leader of a Nordic research program
{Nordic Nuclear Safety Research) on emergency response
systems, As part of this program, he chaired the planning
committee for an international field exercise, Rapid
Environmental Surveying Using Mobile Equipment
(RESUME 95) that was held in Finland in 1995. In 1998 he
was awarded his Ph.D. degree in airborne gamma-ray
spectrometry from DTU,

Gary Humphreys has an Engineering
degree from the University of Western
Australia and a Graduate Diploma in
Applied Geophysics from W.A. Institute of
Technology (now Curtin University). He
worked with Scintrex in Perth as a
contractor / consultant for 14 years, with
projects in Australia and Asia (including China, Japan,
Malaysia, Laos and Pakistan), specialising in mineral
exploration, groundwater studies and technical training,
He joined the Water Resources Division of the Power and
Water Authority in Darwin in 1993, and leads a team in
the application of geophysical techniques to groundwater
exploration and evaluation. The Division recently moved
into the Department of Lands, Planning and
Environment. Current interests include integrating
geophysical and groundwater data sets, sounding
methods and estimating groundwater quality and
quantity with surface and borehole geophysics. He is a
member of ASEG, SEG, EAEG and IAH.

Marina Hyde has worked with Geoterrex-Dighem and
Encom Technology during 1996-98. Some of the research
on localised conductors originated from Marina's course
work at Macquarie University, where she has recently
obtained her M.Se, in Geoscience,

Eiji Ishii graduated with a B.E. from Akita
Uiniversity in 1974. He worked for Osaka
Soil Test Laboratory from 1974 to 1976, He
completed a M.E. in mining geology from
Akita University in 1980. He has since
worked at Suncoh Consultants Co., Ltd. as
a geophysicist. He is a member of SEG)
and ASEG.

Hiroyuki Katayama obtained his B. Sc
(1994) in the resistivity method and his
M.Sc, (1996) in numerical modelling
experiment of TEM from Kyoto Liniversity.
He has been employed as a geophysicist by
Metal Mining Agency of Japan since 199,
and engaged in  domestic  mineral
exploration and technical development.

Damian Kelly received a B.App.Sci (Hons.) from the
University of Queensland in 1984 and a Graduate
Diploma in Applied Finance and Investment from. the
Securities Institute of Australia in 1997, He worked for
BHP Petroleum for nine years as a geophysicist engaged
in seismic data acquisition and interpretation projectsina
variety of Australian onshore and offshore basins, Since
joining il Company of Australia in 1994 as a senior
geophysicist, he has been involved in a number of
successful Surat Basin exploration and development
drilling programmes. He is a member of PESA, ASEG,
SEG and SPE and is an Associate of the Securities
Institute of Australia.

Abbas Khaksar graduated from the
University of Tehran, Iran in Exploration &
Mining Engineering in 1990 and received
an M.5c. degree in Petroleum Geology and
Geophysics from the University of
Adelaide in 1994. From 1990 to 1992 he

- worked in  phosphate  and pmash'
exploration for the Iranian Ministry of Mines and Metals.
Currently, he is a Ph.DD. candidate at the National Center
for Petroleum Geology and Geophysics at the University
of Adelaide. His I'h.D. research is concerned with the
petrophysical evaluation of well logs with particular
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interest in the influence of pressure and saturation on
acoustic properbies of reservoir rocks. He is a member of
ASEG, PESA, EAGE and the Lendon Society of
Petrophysicists.

Ian Kirby graduated with BSc. (Hons.,) in geophysics
from Macquaric University in 1998, His Honours thesis
was on seismic constraints on EM modelling by detailed
travel time inversion. During his studies he has been
employed by Coffey Pariners International Pty Ltd on a
casual basis, largely involved with geophysical
investigations for geotechnical projects.

Irena Kivior obtained her Eng. M.5c. (1976)
in ore geology from the Academy of Mines
and Metallurgy in Cracow. Prior to coming
ta Australia in 1980, she worked as a
mathematician. For two years she worked
in ore exploration. From 1982 to 1990 she
worked with ETSA on the geophysical and
geochemical properties of coal. Irena undertook her Ph.D.
on geophysical interpretation of the Polda rift and deep
crustal studies based on potential field data at the
University of Adelaide (1990-1996). She presently
conducts her postdoctoral rescarch on deep crustal
studies. In 1997 Irena established Archimedes Consulting,
which specialises in the analysis and interpretation of
aeromagnetic data for petroleum exploration.

Rolf Klotz received a B.Se Geology,
Adelaide Liniversity 1978, B.5c. (Hons. 151
class) F{'nph}rqirq Adelaide University
1979 and has 19 years experience wurkmg
for Western mehvmm] (now a division of
Baker Hughes) in Singapore, Houston,
Perth and Adelaide. Positions held: Marine
Analyst, Marime Processing Group Leader, Research
Geophysicist, Senior Computer Programmer, Senior
Research Geophysicist, and Research & Development
Manager. USA Patents awarded: Modified Residual
Migration, and Equalisation DMO. Recipient of Litton
Industries Advanced Technology Award in 1993, Active
membership in SEAPEX and ASEG.

Maija Kurimo 'roject manager of airborne geophysical
surveys in Finland and in special projects abroad.
Geological Survey of Finland (CTK) operates with two
aircraft performing airborne geophysical mapping in
Finland and commercial surveys abroad. Kurimo has also
been involved with interpretation and image processing
af airborne peophysical data.

Mark Lackie did his undergraduate degree
at Melbourne University and then
completed a Ph.D, at Macquarie University
in 1989, He then worked at the CSIRO EM
(or was that Exploration Geoscience or
E] DEM or Mineral Physics) until 1994 when
he fed the structural uwpheavals to
Macquarie University. Mark is currently enjoving being a
lecturer in geophysics,
Richard Lane received a B.5c. (1983) with
Hons, in geology and geophysics from the
University of Melbourne, He began his
career with CRA Exploration as a
geophysicist in 1984, working on mineral
and  petroleum  exploration  projects
throughout Australia and South East Asia,
In 1997, he joined World Geoscience as Managing
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Geophysicist for the Product Development Division. He
was appointed Program Leader for the Airborne EM
Systems Program of the CRC AMET in 1997,

Leharne Lay graduvated from Macquarie
University in 1997, with an honours degree
in geophysics. During her honours year she
worked closely with the Cooperative
Research Centre for Australian Mineral
Exploration Technologics, from whom she
received an Honours schaolarship. She was
awarded the University Medal for the research work on
which this paper is partly based. Following graduation,
Leharne was emploved as a processing geophysicist with
Goldfields Exploration in Kalgoorlie. Corrently she is
employed by PGS Tensor in Perth,

Margaret LeClerc graduated from the
University of Tasmania with a B.Sc in
Geology and Geophysics {1995) and B.Sc.
{(Hons.) in Geophysics (1996). She is now
based in Perth, and has been employed as a
Geologist with Great Central Mines Ltd
and Johnson's Well Mining N.L. for the
past 2 years. She has worked on a fly-in ly-out basis in
the north-castern goldfields, on both mine based and
regional exploration programs.

David Leaman received a B.5c. (Hons.) and
Ph.D. from the University of Tasmania.
From 1966 to 1981 he worked for the
Geological Survey of Tasmania on many
applied Huuphyh‘iua], hydrological and
structural projects. Since mid 1981 he has
been a consultant specialising in the
application of gravity and magnetic methods to the
appraisal of structural setting and control of ore deposits,
coal and petroleum basin studies, and basin evolution, He
has wide experience within Australia and is visiting
senior lecturer in Gl‘ﬂpl'l!,.’!%'ll"ﬂ. and tectonics at the Centre
for Ore Deposit and Exploration Studies at the University
of Tasmania. He is a member of ASEG, SEG, EAEG, I'ESA
and GSA.

Pru Leeming Graduated fram the University
of Melbourne with a B.Sc. major in Geology
in 19746, Commenced work in the mineral
exploration industry with Newmont by
supervising gold, tin and basemetal projects
in Victoria, Tasmania, the Kimberley and
Pilbara regions, of Western Australia,
northern MNSW and north Queensland. Experience gained
offshore included work at the Emperor Gold mine in Fiji,
several epithermal gold prospects in New Zealand and the
Pyrite Belt, in southern Spain. After completing an
M.ScMSc in Mineral Exploration at Rhodes University,
South Africa, P'ru joined Freeport to work in gold
exploration in the Murchison of Western Australia. The
next four years were spent working in the gold mining
industry at Karonie gold mine, in the Eastern Goldficlds
with Freeport/Normandy and the Fortnum gold mine in
the Clengarry Basin, with Homestake, After working south
of the Golden Mile at Kalgoolie for several months with
Homestake, I'ra joined World Geoscience Corporation to
work on regional geophysical interpretation and mapping
projects in India, Oman, Indonesia and the Eastern
Goldficlds. Currently she is working on the application of
AEM to regional mapping and drillhole targeting with the
Product Development Division of World Geoscience.

Conference Preview October/ Movember 1998 137




Jennifer Levett After gaining a B.Sc.
(Hons.) in geophysics at The University of
Sydney in 1994, Jennifer Levett joined
Placer Exploration Ltd, and since then has
primarily been working in Papua New
Guinea. Her work has mostly involved
exploration around the Misima and
Porgera minesites. Jennifer is now working for Placer
Dome Exploration in Canada.

Ruiping Li received B. Sc. (1984) and M.5c.
(1988) in 'hysics at Wuhan University,
China. From 1984 to 1985, employed by the
Department of Applied Physics, Hunan
Liniversity, China, as an assistant lecturer,
From 1988 to 1995, worked at Radar
Academy, China, as a lecturer. Currently, is
a I'h.D. student in the Department of Exploration
Geophysics, Curtin University of Technology. Research
work is concerned with seismic in multi-layered
transversely isotropic media.

Zheng-Xiang Li is a Senior Research Fellow, and an ARC
QEIl Fellow since 1995. He obtained his B.Sc. in geology
from Peking University in 1982, and Ph.D. in
palagomagnetism  and  tectonics  from  Macquarie
University in 1989, He joined the University of Western
Australia in 1990, and has since established a
palacomagnetism laboratory there, He is now a member
of the Tectonics Special Rescarch Centre. His rescarch
interests include palasomagnetism and global tectonics,
and the application of palacomagnetism and rock
magnetism to resource exploration. Currently running a
MERIWA project on the timing and genesis of iron ore
deposits in the Hamersley Province,

F.EM. Ted Lilley grew up in Hobart, and
was educated at Hutchins School. Upon
leaving he was awarded a cadetship in
geophysics by the Australian Atomic
Energy Commission. He studied science al
the Liniversity of Sydney, graduating B.5¢c.
(Hons.). After experience in aeromagnetic
surveying with the Bureau of Mineral Resources (now the
Australian  Geological  Survey  Organisalion),  he
undertook graduate study in geophysics at the University
of Western Ontario, Canada, where he graduated M.Sc.
and Ph.D Postdoctoral work on the dynamo theory for
the cause of Earth's magnetic field followed at the
University of Cambridge, England, before he returned o
the Australian National University, where he is now a
Senior Fellow in the Research School of Earth Sciences.
He has worked particularly in geomagnetism, and on
measurements of natural electromagnetic induction in the
Earth. Dr F.LEM. (Ted) Lilley Research School of Earth
Sciences Australian Mational University Canberra, ACT
0200 phone: (02) 6249 3406, fax; (02) 6249 (738, email:
Ted. Lilley@anu.cduw.au

Zhihong Lin received his B.Sc. (1983) in
geophysics from Chengdu  Institute  of
Geology, PRC and his M.Sc. (1986) in
nuclear physics from China Institute of
Atomic Energy. He recently submitted his
Ph.D. thesis in geophysics to Macquarie
University., From 1986 until 1991 he
worked on application of nuclear techniques at CIAE.
Between 1992 and 1995 he worked on the application of
LOTEM to hydrocarbon exploration and EM modelling

and inversion. He currently works at the CRC for
Australian Mineral Exploration Technologics. He is a
member of SEG and ASEG. His main interests are
radiometrics, EM modelling and inversion.

William Lodwick is a geophysicist with nearly 20 years
of experience in the acquisition, processing and
interpretation of seismic data. Bill started his career in the
oil industry in 1974 during summer holidays, gained a
B.S5c, in Physics in 1978 and has worked in the USA,
Singapore, Australia and Indonesia. Bill is currently the
Principal Geophysicist for the Bureau of Resource
Sciences (Department of Primary Industry and Energy)in
Canberra where he participates in advice (o government
on policy, promotion of hydrocarbon exploration in
Australia and the interpretation of seismic data in
support of acreage releases.

Keiran Logan completed his B.Sc. degree
with the University of Sydney i 1984,
majoring in geophysics and applied
mathematics. After iniHal employment
with CRA in late 1984, he joined Placer
I"acific Limited in early 1985 as the
geophysicist responsible for surveys in
Australia, Asia and the Pacific. He is currently a senior
geophysicist with Placer Macific Limited coordinating a
team of geoscientists on Placer owned projects and mines
in PNG and Asia, He is also completing a Ph.D. in
geophysics at the University of Sydney. Keiran is an
active member of the ASEG, SEC and AGU.

Kanglin Lu received his B.S, (1984) and
M.5. (1987) in hydrogeology from the
China University of Geosciences (Wuhan),
and submitted his Ph.D. thesis in
geophysics to Macquarie University in
March 1998, Before joining CRC AMET as a
Ph.D. student, he worked at Xiangtan
Mining Institute. He is currently working with C5IRO.
His research interests include instrument development,
noise reduction techniques, and numerical modelling of
both electric field and groundwater flow, He is a member
of AGU, ASEG and SEG.

Xun Luo received a B.5 (1982) and M.5 (1987) in
geophysics from the Chengdu College of Gealagy. He
was a leaching assistant from 1982 to 1984 and a research
fellow from 1987 to 1990 with CCG. From 1990 to 1994 he
studied at the Victoria University of Wellington, New
Zealand and received a Ph.D, in 1994, Since then he has
worked as a research scientist and a senior research
scientist with Division of Exploration and Mining,
C5IR0O, Australia. His research interests are in mining
induced seismology, mine scale geophysics, mining
geomechanics and crustal seismology. He is an Honorary
P'rofessor of Chengdu Institute of Technology, an
Honaorary Professor of Changsha Institute of Mining
Research and an Honorary Research Fellow of Central
Cueensland University. He is a member of AGU, NZGS
and ASEG.

Timothy Mackey received his B.Sc. (Hons.)
degree in geophysics from Monash
University in 1993. In 1994, he joined the
geophysical mapping section of the
Australian Geological Survey
Organisation. He has worked in image
processing, contract supervision, airborne
data processing and  digital  GIS

geaphysical
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interpretation  and  integration of  polential  field
geophysics and geology. Timothy has worked on several
major geophysical interpretation projects, incduding Fiji,
Mount Isa, Goulburn, offshore Otway Basin and the
southern Joseph Bonaparte Gulf,

lan N. MacLeod Brief Employment History: 1978-1986
Paterson, Grant and Watson (PCW) Limited 1986-Present
Geosoft Inc. Academic History: Queen's Uiniversity- B.5c.-
Geology and Physics 1978 Professional Honors and
Awards: Professional Society Affiliations: SEG Member, -
YES Canadian Exploration of Geophysical Society,
Australian Society of Exploration Geophysicists, South
African Geophysical Association. Chairman, Technical
Program - Exploration 97 Professional Tnterests: Use of
micro-computers and graphics techniques to enhance and
present geophysical and geochemical data.

James Macnae Professor James Macnae
leads the EM Interpretation and High-
Resolution Geophysics programs within
the Cooperative Research Centre for
Australian Mineral Exploration
Technologies. He has  supervised
numerous research students at Macquarie
University over the past six years, and led several
AMIRA research projects. While his main research
interests have involved the development of conductivity-
depth imaging, approximate modelling and inversion for
EM data, he has research interests in most secltors of
exploration geophysics. He has had over 25 years
experience in mineral exploration as a consultant and
geophysical contractor, Outside of geophysics, Jim sings
with the Sydney Philharmonic Choirs and coaches the
local U9 T-Rall and soccer teams.

Tarig Mahmood received his BSc. (Applied Geology) in
1988 and an MSc (Structural Geology) in 1990 from
Punjab University Pakistan, He worked as a Research
Officer at the Centre for Integrated Mountain Research in
"akistan before commencing studies at the NCPGG, His
research towards and M.Sc. in Petroleum Geology and
Geophysics has been supported by an AIDAB scholarship
with extension of his work towards a Ph.D. supported by
the APCRC. Tariq is a member of '"ESA, ASEG and AAPG.

Lennart Malmgvist Current positions:
Professor. Dept. of Physics University of
Lund, Sweden. Semtech Resources AR,
Chairman, Former  positions:  Boliden
Mineral AB, Chief Geophysicist. Boliden
AB, Technical Director, Vice President.

Jun Matsushima Research assistant
Engineering Research Institute, Faculty of
Engineering, The University of Tokyo, 2-
- 11-16, Yayol, Bunkyo-ku, Tokyo 113-5656,
Japan. Phone: +81-3-3812-2111 ext. 7718
) Facsimile: +81-3-3813-5772  e-mail:
mjun@gpl.t.u-tokyo.acjp Jun received a
B.A. and M.A, (1995) in engineering from the Universily
of Tokyo, From 1995 (o 1996 he worked at the Geological
Survey of Japan. Since 1996 he has been research assistant
at the University of Tokyo. His interests include all
aspeets of the crosswell seismic method applied to
geothermal and heterogeneous problems. He 15 a member
of SEG, 5EG], Japan Soc. for Computational Engineering
and, Seismological Soc. of Japan.
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Takashi Matsuyama is a geophysicist, Technology
Research Center of Japan National Oil Corporation.
Takashi graduated from Tokyo University in 1994 with a
B.5. degree in geophysics. He joined Japan National Oil
Corporation (JNOC) in 1994. He was assigned to
Technology Research Center in 1997, His current interests
are 3D seismic modelling, rock physics and geostatistics
analysis.
Tony Meixner completed a degree of
Bachelor of Science majoring in geology al
the Australian National University in 1991
The following year he studied honours at
the Research School of Earth Sciences,
ANU, involving the three dimensional
; kinematic modelling of the magnetic field
of the southern Bonaparte Gulf. At the beginning of 1996
he began employment in the Geophysical Mapping
section of the Australian Geological Survey Organisation.
Since that ime he has been involved with the modelling
of potential field data as an aid to the interpretation of
regional data sets,

Mike Middleton completed a Ph.D. at the
University of Syvdney in 1978 He has
worked for CSIRO, ECL  (Australia),
Geological Survey of W A, and as a private
consultant. From 1990 to 1993 he was
Adjunct Associate Professor in  the
Department of Exploration Geophysics at
Curtin University of Technology. Since 1993, he has been
Nordic Professor of Petrophysics at Chalmers University
of Technology, Sweden. He is a member of ASEG, SEG,
and AGU.

Peter Milligan graduated from The
Flinders University of South Australia in
1975 with a B.Sc. (Hons.) in Geophysics and
Geology, and a Diploma in Education. He
subsequently completed a Ph.D. degree in
Geophysics at Flinders University, Since
1974 he has taught science and
mathematics in South Australian high schools betore
joining the then Bureau of Mineral Resources, Geology
and Geophysics (now the Australian Geological Survey
Organisation) in 1985, initially with the Geomagnetism
Section. From 1986 he has worked with the Airborme
Group of the Minerals Division, where he is now a Senior
Geophysicist. Rescarch interests are in the fields of
Geomagnetism and its applications to aitborme magnetic
surveys and in image processing of geophysical data. He
is currently Treasurer of the ACT local branch of ASEG.

Masato Minegishi is an assistant manager,
Technology Rresearch Centre of Japan
Mational il  Corporation.  Masato
graduated from Hokkaido University in
1986 with a master's degree in geophysics,
He joined JAPEX Geoscience Institute Inc
(JGII} in 1986, Aller scismic data
acquisition, data processing, and R&D works in JGIT, he
moved to Japan Petraleum Exploration Co. (JAPEX) in
1989. After seismic interpretation work, he was in charge
of a seismic imaging research project for 3 years. He was
assigned to Technology Research Center of Japan
National Qil Corporation in 1996, Currently his interests
are 3D seismic modelling, elastic inversion, wavefield
separation, and geostatistics ﬂnﬂ]}’ﬁi.‘i.
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Brian Minty received a B.5c. (1976) trom
Rhodes University, a B.Sc. (Hons.) (1977) in
geophysics from the University of the
Witwatersrand, an M.5c. (1982) in
exploration geophysics from the University
of Pretoria, and a Ph.D. {1997) from the
Australian National University. He worked
for the Geological Survey of South Africa for 5 years
before emigrating to Australia to work for Hunting
Geology and Geophysics Lid, He currently works as a
senior research scientist for the Australian Geological
Survey Organisation in Canberra, Australia. His research
interests relate mainly to the acquisition, processing and
interpretation of airborne magnetic and gamma-ray
spectrometric data.

Aidan Muoore graduated from Trinity
College, Dublin  University, with an
Honours degree in  Geology, with
subsidiary Physics. He joined  the
Australian Geological Survey Organisation
(AGS0) in 1987 after more than hwenty
years  in seismic  acquisition  and
interpretation, and prospect assessment on land and
offshore with oil companies in West Africa, the Brtish
Isles and Australia. After doing regional structural
mapping and basin prospechivity assessments in areas
including offshore Tasmania, the Arafura Sea, the
Philippines, and South Pacific areas, he is now attached to
the team assembling Australia's claim to offshore
jurisdiction under the United Nations Convention on the
Law of the Sea.

David Moore has been a  Senior
Geophysicist with the Geological Survey of
Victoria for the past three years. After
gradualing from the Australian National
University in 1968, he became a geologist,
first with Geopeko Lid, and then with the
Australian Atomic Energy Commission,
the Northern Territory Geological Survey and BHP
Minerals. His work ranged [rom strategic analysis,
through prospect evaluation to mine production geology.
Since 1990, he has been interpreting regional geophysical
data sets in ways that are meaningful to geologists. He is
a member of the ASEG, AIG and the GSA.

Stephen Mudge graduated from the
Liniversity of New England in 1975 with a
B.5c. in Physics and Geophysics and in
1976 completed a B.Sc. (Hons) in
Geophysics. He joined Geopeko Ltd in 1977
to work throughout Australia on numerous
base-metal, gold and uranium exploration
projects which included a period with Austirex Aerial
Surveys. Since 1981 he has been with RGC Exploration
Pty Ltd where he is currently Chief Geophysicist and
responsible for the Group's geophysical exploration for
base-metals, tin, gold and heavy mineral sands
throughout Australia, Asia, South-West acific and South
America. He has held several positions in the ASEG and
is currently a member of the ASEG Research Foundation
and author of the Excitations articles in PREVIEW. He is
a member of ASEG, AIG, SEG, EAEG and AusIMM.

Brad Mullard has been emploved in the
Explnrati:m and mining industry for the
past 18 years. He currently holds the
position of Assistant Director (Coal and
Petroleum) with the New South Wales
Department of Mineral Resources. Brad
has overall responsibility  for  the
assessment of the State's fossil energy resources and
provides stralegic advice o Government in the areas of
development proposals, State energy infrastructure and
land wuse. He is actively involved in promaoting
development opportunities in the State for both coal and
petroleum  and  has  overall  responsibility  for
implementing  the petroleum  component  of the
Government's Discovery 2000 program which aims to
attract increased exploration activity to N5W.

Alice Murray graduated from the University of Western
Australia with a BSc. (Hons,) in Physics in 1968, She
worked at the Mundaring Geophysical Observatory for a
short time before oblaining a permanent position with the
Bureau of Mineral Resources in Canberra in 1969, After a
vear in the Operations Branch she transferred to the
Regional Gravily Section of the Geophysics Division,
During the next ten years she established the National
Gravity Database Computer System and supervised a
contract to digitise gravity data which was held in
analogue form in company reports. During this ime a
number of gridding and 3D modelling techniques were
developed. With the end of the systematic 11km
surveying of the continent in 1973 BMR's gravity
surveying was reduced to sporadic detailed surveys
along seismic lines and maintenance of the national base
station network. She supervised 4km in-fill surveying of
the Eastern Goldfields and Lachlan areas in the late 1950s,
In the 1990s gravity has become an important tool in
mineral exploration mainly due to accurate positioning
with GPS. In 1997 Alice assumed leadership of the
Mational Gravimetry Project in the Minerals Division of
AGSO and produced the Gravity Map of the Australian
Region and digital grid,

Paul Mutton completed his B.S5c in
Gnnphyﬁtm at Curtin University in 1994,
After working as a ficld geophysicist for
WG he returned for Honours in 1996, He
has been working at WMC's Kambalda
Mickel Operations since 1996 as a mine
geophysicist  for  several of  the
underground nickel mines, Here he works with the mine
geologists in production, extensional, and additional
drilling programs in and around the mines.

Osamu Nakano received a BSc in
geophysics in 1974  from Hokkaido
University. Since 1974 he has been working
for Dia Consultants Co, Lid. as a
geophysicist. He is currently the project
leader for  integrating  geophysical
technology using high resolution seismic,
gr.wi.tv and electromagnetic surveys for coal resources.

He is a member of SEG] and ASEG.

Carl Notfors Hegional research manager
Veritas DGC Asia Pacific Ltd. Employment
History: 1978-81 GECO, 1981-84 Aramco,
1954-89 Digicon, 1989-90 Seres A /S, 199(-
present Veritas DGC, Academic History:
M.5c. petroleum prospecting, Norwegian
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Inst. of Technology. Society affiliabions: SEG, EAGE,
Professional interests: Scismic Data processing.

Patrick Okoye received his B.Sc. (1984) in
physics and astronomy, and an M.Sc
(1989) in applied geophysics from the
University of Nigeria , Msukka. From 1986
to 1988 he was employed by the
Department of Physics, University of
S Nigeria. Between 1988 and 1991 he lectured
at the Federal Polytechnic, Oko, Nigeria. In 1994 he
received a Ph.D. in exploration geophysics from Curtin
University of Technology in Western Australia. His Ph.D.
work was in the area of reflection seismics in anisotropic
media with particular interest in lateral or spatial
resolution. Currently his research work involves
anisotropic parameter determination and migration. He
is.a member of SEG and ASEG.
Glenn Pears graduated with a BSe (st
Class Hons.) in physics from the University
of Queensland. This was followed by an
M.S¢. research degree, also carried out at
the University of Queensland, which
examined the ability to invert cross-hole
radio frequency data using approximate
inverse mapping (AIM) techniques. This project was
supported by CSIRO and the Noranda Technology
Centre. In May, 1997, Clenn was employed by World
Geoscience Corporation Py, Litd. as an Interpretation
Geoscientist and forms part of the Petroleum Exploration
Consulting group within WGC. Glenn is an associate
member of the ASEG with professional interests in all
aspects of geology and geophysics,

Mark Pilkington received an M.Sc. from
the University of Leeds in 1979 and a Ph.D.
from MeGill University in 1985, both in
Geophysics. After working for Urquhart
Dwvorak in Toronto he joined the Geological
Survey of Canada in Ottawa in 1987, Since
— then he has worked on interpretation
methods for potential field data, using fractal earth
property models in inversion and investigating the
geophysical characteristics of terrestrial impact craters.

Chris Powell obtained his Ph.D. degree from the
University of Tasmania and his first class Honours from
the University of Queensland. He joined the Department
of Geology and Geophysics at UWA in January 1990 and
was Head of Department for five years, Previously he
was Head of the School of Earth Sciences at Macquarie
University, In 1996 he submitted a successful application
for an ARC Special Research Centre and became the
Director of the Tectonics Special Research Centre in
January 1997. His principal areas of research are in field-
based structural geology and tectonics. In recent years his
work has branched into field-oriented sedimentology and
palacomagnetism, with the aim of reconstructing
Australian and global palacogeography.

Pat Quilty AM Professor Patrick Quilty is
the ANARE Chief Scientist with the
Antarctic Division of the Department of the
Environment. He is a geologist, with
qualifications from the Universities of
Western Australia and Tasmania. He has
worked in  academia (University of
Tasmania, Macquarie University), in industry with West
Australian Petroleum (WAPET), He p.]rhclpah:-d in both

the Deep Sea Drilling I"mjr_'c't and the Ocean Drilling
Program. He has been senior vice-president Royal Society
of Tasmania (Governor is president), president of the
Association of Australasian Palacontologists, and wvice-
president of the Scientific Committee on Antarctic
Research (SCAR) and chaired the organising committees
for XX SCAR (1988), in Hobart. He has published over 140
scientific papers, He has four species, a range of nunataks
and a bay named in his honour. He received the Royal
Society of Tasmania Medal (1996), US Antarctic Services
Medal (1974), was Distinguished Lecturer for the
P'etroleum Exploration Society of Australia (1986) and is
Honorary Research Professor at the University of
Tasmania. He was speaker in the North American
Speaker series for 1998799, He first visiled Anlarctica in
1965/ 66 with the University of Wisconsin and has made
aboul 14 other working trips south in addition to
accompanying many tourist overflights, In 1997 he was
awarded Membership of the Order of Australia (AM) in
the Queen's Birthday Honours List, and inaugural
Distinguished Alumnus from the University of Tasmania.

Art Raiche During the 196()'s, Art Raiche worked for the
US defence industry on problems associated with anti-
submarine warfare, EM compatibility, gas dynamics and
other such anti-social topics whilst pursuing a Ph.ID. in
theoretical nuclear physics at night. Upon completion he
migrated to Australia in 1970, A year later, he joined the
vel to be created CSIRO Mineral Physics division even
though no one including the chief knew what that meant.
Over the past two decades he has led seven AMIRA
projects in EM modelling and inversion. A former
Doberman breeder, he now studies and plays Japanese
honkyoku on the shakuhachi.

Shanti Rajagopalan studied Mathematics
and Exploration Geophysics graduating
with an M.Se. (Tech) degree from Osmania
University in 1984 and a I'hD. from the
University of Adelaide in 1989, She worked
at the Mational Geophysical Research
Institute in India and the Burcau of Mineral
Resources in Canberra before returning to the University
of Adelaide to lecture in 1992, Shanti worked for CRA
Exploration (later Rio Tinto Exploration) from 1995 till end
1997. She is currently a consultant geophysicist. She
specialises in applying the acromagnetic method to
mineral exploration. Shanti is the current I'resident of the
Victorian Branch of the ASEG. She is Assoc. Editor of
Geophysics and the Co-Chairman of the Technical
Programume at this conference.

Marianne Rauch is Manager of the Integrated Geoscience
Department (Australia) with CGG. She graduated from
Karl Franzens University, Graz, in 1985 with a Ph.D. in
Geophysics. In 1988 she immigrated to Australia where
she worked at Curtin University in the Department of
Geophysics. Since 1991 she has been involved in
integrated geoscience studies such as AVO, synthetic
modelling and  stratigraphic inversion to acoustic
impedance, Marianne is a member of the ASEC, FESA,
and EAGE.
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Terry Redshaw graduated in Applied Mathematics in
1979 and completed his Ph.D. in Numerical Analysis in
1982, both from the University College of Wales. He then
joined Western Geophysical. Dr. Redshaw joined BP in
1985 where he spent several years in BP's R&D groups
working on seismic processing and migration. For the
past 2 years he has been leading BP's Seismic Modelling
and Rock "roperty Team.

James Reid received his B, Se. (1991) and M.
Se (1994) in Geophysics from the University
of Sydney, Australia. He is currently a Ph.D,
student at the Cooperative Research Centre
for  Australian  Mineral Exploration
Technologies, Macquarie  University,
Svdney, working on approximate models
for interpretation of airborne clectromagnetic data. He is a
member of ASEG and 5EG.

{ Thomas Ridsdill-Smith graduated in 1994
from the University of Western Australia
with an honours degree in Mathematical
Geophysics, From 1995 he worked for two
years far Waorld Geoscience Corporation as
a geophysicist specialising in potential-field
interpretation and  processing, Since early
1997 he has been studying wavelets and time-frequency
processing of aeromagnetic data as part of his doctor of
philosophy at the University of Western Australia.

Dan Rimmer has over 17 years experience processing
and modelling seismic data. He came to Landmark four
years ago as a ProMAX trainer. He spent the one year as
the I'roMAX product geoscientist within the
development group and as technical advisor for PraMAX
AVQ, He spent the last year as a technical consultant to
the marketing department. Before coming to Landmark,
Dan spent thirteen years with Marathon Oil Company,
eleven years in their research center in Denver, and two
years in Houston, He specialised in depth imaging, 2D
and 3D seismic modelling, wavelet processing, AVO, V5P
and processing in difficult data areas. Dan has a BS. in
physics from California State University at Northridge
and a M.5. in Geophysics from the Colorado School of
Mines.

Samuel Roberts graduated with a B.Sc
(Hons.) degree in Geophysics from the
University of Adelaide in 1989. He spent
several years working for Geolerrex Ply
Ltd in the Ground Geophysics department
befure joining RGC Exploration Pty Lid in
1993, He is currenily employed as
Geophysicist at RGC where he contributes to the gold
exploration programme in WA, He is a member of the
Australian Society of Exploration Geophysicists (ASEG).

David Robson is Chief Geophysicist of the
New South Wales Department of Mineral
Resources., He graduated from  the
University of New South Wales with a B.Sc.
(joint major of geology and physics) in 1975,
and a Grad. Dip. App. Geophys. in 1976. He
then worked with Scintrex for two vears
before joining the Metalliferous sub-section of the Bureau
of Mineral Resources (BME - now the Australian
Geological Survey Organisation). David spent nearly four
years with the BMR where he worked i the Georgetown
and Alligator Rivers areas before joining Western Mining
Corporation (WMC), With WMC, David was part of the

mineral exploration team and worked throughout
Australia (in particular the Western Australian goldficlds)
and the Philippines. In 1994 he joined the Department.
David's interests are potential field modelling and low
latitude magnetics. He 1s a member of ASEG.

Brian Russell holds a BSc. in Geophysics from the
University of Saskatchewan, Canada, and an MS5c. in
Geophysics from the University of Durham, England. He
started his career in 1976 at Chevron Standard in Calgary
as an exploration geophysicist and also worked for
Chevron Geosciences in Houston, He then worked for
Teknica Resource Development as a senior explorationist,
Veritas Seismic as a research and training geophysicist,
and Veritas Software as vice president of marketing and
traiming. In 1987, Brian co-founded Hampson-Russell
Software Services Lid. along with Dan Hampson, and is
currently vice president of that company. Hampson-
Russell Software develops inlerpretive  processing
software for the international exploration industry,
specializing in inversion and modelling programs. Brian
also presents courses on new geophysical technology
throughout the world for Hampson-Russell, as well as
other training organizations. Brian has been very active in
both the CSEC and the SEG. He was Technical Co-
Chairman of the 1989 joint CSEG/CSPG convention, and
President of the CSEG in 1921, During 1993/9%4, he was
Second Viee President of the SEG and is a past Chairman
of The Leading Edge editorial board, He was also
Technical Co-Chairman of the 1996 SEG meeting in
Denver, Colorado. Brian is currently president of the SEG
for the 1998-99 term., He is also registered as a
professional geophysicist in the province of Alberta and
is a member of many other geoscience organizations.

Peter Ruszkowski graduated with honours
from London University in 1990, He
worked for several years as a geophysical
analyst for Western Geophysical in their
London branch until the draw to Australia
became oo strong. Upon emigrating to
Sydney in 1993 he soon found work as an
analyst in an energy cfficiency consultancy, later takir
the job of geophysicist in Discovery 2000 of the New Sout
Wales Geological Survey.

Henry Salisch has a B.E degree in Geological
Enginecering and did his postgraduate studies in
Metroleum Engineering at the University of Oklahoma.
He has worked with Schlumberger in log interpretation
and development from 1954 to 1977, From 1977 to 1986 he
was in charge of well log research at Intevep, the research
affiliate of Petroleos de Venezuela. In 1986 he joined the
University of New South Wales in Sydney, Australia
where he is in charge of teaching and research in
petrophysics at the Centre for Petroleum Engineering, He
is a member of SPE, 5PWLA, EACGE and Pi Epsilon Tau,

Jirgen Samuelsson received a M.b5e in
civil engineering in 1991 at Chalmers
University of Technology, Gothenburg
Sweden and in 1994 he graduated with a
M.5c. in pelroleum exploration. He has
since been a scholar of the Nordic Energy
Research Program. In 1997 he received a
Lic, Eng, degree in petroleum geology and s currently
working on his Ph.I). doing basin modelling,
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Daniel Sattel received his Vordiplom from
Universitaet Karlsruhe, Germany in 1986
and an M.Sc. from Oregon State Liniversity,
LLS.A. in 1990, working on the interpretation
of seismic refraction data, After graduating

from a postgraduate course in hydrogeology
at Universitaet Tuebingen, Germany in 1991
he did a Ph.D. in geophysics at Macquarie University
modelling and nterpreting EM data. He 15 currently
working for World Geoscience Corporation in Perth
involved in airborne EM research, development of
modelling software as well as occasional interpretation jobs

with the EM field crew.

Jacques Sayers graduated with a B.Sc
(Hons.) from the University of Tasmania in
early 1985 and joined SAGASCO Resources
Ltd the same year, as a petroleum
geophysicist. He worked in the Cooper-
Eromanga Basins and subsequently joined
new ventures, assessing acreage in
Australasian basins. In 1990, he joined Digicon Inc.(UK)
where he worked on 3D acquision projects in the
uffshore Gulf Coast, Malaysia and Nigeria, He obtained
an M.Sc. (Geophysics) from the University of Durham
(UK) in 1993, Jacques returned in late 1993 to Australia
where he obtained short term onshore seismic processing
and environmental geophysics contracts. In July 1994 he
joined the marine petroleum division of the Australian
Geological Survey Organisation where he has worked on
North West Shelf regional projects, He is a member of
ASEG and PESA.

Phillip Schmidt graduated with a BSc
{(Hons.) in 1973 from the University of New
England in geophysics and with a Ph.D. in
1977 from the Australian Mational
University, spedalising in palacomagnetism.
He then spent 2 years in Canada at the Earth
Physics Branch of the Dominion
Observatory, Ottawa, on a National Rescarch Council of
Canada Postdoctoral Fellowship, returning to Australia in
1978 to take up a position with CSIRO in Sydney as a
Hesearch Scientist. He is now a Senior Principal Research
Scientist and head of the Rock Magnetism group in
CSIRO Exploration and Mining, His research interests
include the application of palasomagnetism to geological
problems, the integration of rock magnetism and
palacomagnetism and the application of magnetic
methods to exploration.

Douglas A Schwebel graduated from

Sydney University in 1973 with a B.Sc
- {(Hons.). He subsequently was awarded a
e Ph.D. in Geology from Flinders University

of South Australia. After completing his

FPh.D., Doug joined SAOGC in Adelaide in

1978 as a Petroleum Geologist, working
predominantly in the Cooper Basin. In 1980 he joined
Esso Australia. During his 18 year career with Esso, Doug
has held various positions in Exxon affiliated companies
in Australia, Indonesia and the US. He is currently the
Exploration Manager for Esso Australia.

Raymond Seikel received a B.Sc. (Hons.)
degree in Physics from Deakin University
in 1981. From there he joined the
Exploration department of BHIMs Minerals
Division. Ray was involved on various
software developments by the Geophysics
Group including the in-house geophysical
processing system PITS. In 1991 Ray joined Desmond
FitzGerald and Associates with an agreement from BHP
to further develop and commercialise PITS which is now
known as Intrepid. Current work includes marine and
terrestrial gravity processing and interpretation software.

Michael Sharry graduated from the University of
Queensland with a B App.Sc. Geophysics in 1993, He
worked with Solo Geophysics based out of Mt Isa until
1996. He then commenced work with North Limited in
Western Australin where he is currently exploring for
gold. His interests include signal processing and high
resolution electrical geophysics. He is also studying
externally for his M.Sc. from Curtin University.

Nick Sheard Why | became a Geophysicist:
Il came to Australia for a vears’ break
between school (in Wales) and University
in the UK. | got a job with Mac Phar
Geophysics as an IP Field Assistant in
Kalgoorlie, This was great fun and highly
educational for a Welsh country boy. I got
a place at Flinders University in South Australia (1969)
and after a false start of one year | buckled down and
managed a B.5c. (Hons.) (1974). | finally got a job with the
BME (AGSO - now) and worked in Papua New Guinea
doing Seismic and Magnetic Observatory work - 3 years.
I returned to Australia (Canberra) and worked in the
Airborne  sechon  doing  Airborne  Magnetic  and
Radiometric Surveys all over Australia (5 yvears). Private
enterprise beckoned and in 1981 1 joined Carpentaria
Exploration Company (wholly owned MIM subsidiary). |
worked with them in Adelaide and Perth doing fairly
standard geophysical chpluratlnn for gold and basc-
metals. For 2 years T left to join CRAE at Broken Hill but
finally rejoined MIM Exploration to take up my current
position as Chief Geophysicist - supervising global
geophysical exploration and our current R & D initiatives
(1991). Moved to Brisbane from ML Isa in December,
1992, as Chief Geophysicist where we started to build and
develop some ground and  airborne  geophysical
techniques in collaboration with third parties. In January,
1998, T was appointed as General Manager of Technical
Services for MIM Exploration Pty Ltd. Family - wife
Diane and three teenagers (2 girls and a boy), dog and a
cat. Interests fishing, and following cricket and Rugby
Union with particular generosity shown to others by
losing bets wl‘;en Wales is playing,

Cyetan Sinadinovski has a doctorate in
seismic tomography and geophysical
imaging from the Flinders Umiversity of
South Australia. He has worked as a
visiting fellow in LUSA and Europe, and as a
software specialist i Sydney and Adelaide.
Currently is employed as a professional
officer in the Australian Geological Survey Organisation
in Canberra. Member of ASEG, AIG, and AEES.
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Bension Singer received his MS (1971) in
Ehysics trom Moscow State University and
is Ph.D. (1981) in physics and
mathematics from Russian Academy of
Sciences. From 1977 to 1991 he worked as a
junior, later as a senior research scientist for
: 8 the Institute of Terrestrial Magnetism,
Ionosphere, and Radio Wave Propagation in Moscow
with Russian Academy of Sciences. Since May 1993 tll
November 1995 he was a senior research scientist in the
through-casing resistivity project for Western Atlas
Logging Services, WAITT in Houston, Texas, He joined €SS
in December 1995 where he currently holds a position of
a senior research geophysicist. His scientific interests are
mainly focused on development of methods for
modelling and inversion of electromagnetic data. He is a
member of AGU, SEG, and ASEG.

Ravi Singh Ph.D. (Physics) from IIT,
Kanpur on the work "Acoustc properties of
disordered binary alloys”. More than 17
vears experience in various fields of
geophysics related to petroleum exploration
and development in different tectono-
stratigraphic  frameworks of Indian
sedimentary basins. Developed expertise in subtle trap
exploration in deep water regimes as well as gas hydrate
exploration. His pioneering work in gas hydrates could
establish Indian subcontinent in the glabal map of clathrate
reserves, Could map locales of expected giant hydrocarbon
reserves in the Arabian Sea off west coast of India in
around 900m water depth. The author could also has an
interest expertise ion the fractal analysis of the
palen/recent structural inversions. About 10 research
papers to his credit published/presented in journals/
seminars of national / international repule.

Mike Smith has worked as Chief
Geophysicist or Exploration Manager for
public companies throughoul Australia and
the Western pacific region as well as in
Europe and South America. He has over 25
years experience in exploration for a wide
range of commadities and deposit styles.
He holds an M.Se. from Sydney University and gained
initial geophysical experience at the Bureau of Mineral
Resources, He spent 14 years with Exxon Minerals
Company based in Sydney, Perth, New York and Madrid
with responsibilitics for the design, implementation and
interpretation of ground and airborne surveys in many
countries, In August, 1985 Mike joined Austpac Gold NL
as Exploration manager of the company’s gold exploration
programs in PNG, Solomon Islands, Vanuatu, Fiji and
Mew Zealand, later expanding these activities to Japan,
the Philippines and Bolivia. In March 1996 he joined Geo
Instruments as Manager for Marketing and Sales of
helicopter-borne  electromagnetic, magnetic  and
radiometric surveys. Mike served three terms as President
of the Australian Institute of Geoscientists (AIG), and is
currently a Councillor. He is a former Vice Mresident and
Treasurer of ASEG and has served on many conference
and symposium organising committees.

Brian Spies is Director of the Cooperative Research
Centre for Australian Mineral Exploration Technologies
(CRC AMET), a collaborative joint venture of seven
government, academic and industry partners developing
new geophysical techniques optimised for exploration in
Australia. Brian has a B.Sc and Grad. Dip (Univ. New
South Wales, 1970 and 1971), and a Ph.D. in geophysics
{Macquarie University, 1980). He held various posts in

minerals exploration in Australia (BMR) and USA, and
worked in oilfield research and management from 1984 to
1996 (Arco Oil and Gas Company, and Schlumberger-
Doll Research) in seismology, non-destructive testing,
and reservoir characterisation before returning to his
native Australia in 1996, Brian is very active in promoting
the science and profession of geophysics, and led the
transition to electronic communication and publication in
the SEG. He serves on numerous commuittees, has held
many editorial positions, and is the author of B0
publications and 8 patents. He was awarded Life
Membership in the SEG in 1996, and is a member of the
ASEG, EAGE, EEGS and AGLL

Kurt Strack is chief scientist for Western
Atlas Logging Services (WALS). Kurt joined
WALS in 1992 as manager of the Resistivity
Product Line and Advanced Scientific
Research Department, supporting logging-
tool development and interpretation
through computer modelling. He received a
I'h.D. from the University of Cologne, Germany, and an
M.Sc. from Colorado School of Mines, Kurt has worked
over the past 20 years as a peophysical consultant,
university researcher and teacher, and as R & D manager
in the geothermal and logging industry, and has produced
over 100 publin:ations His main interest is integrated
geophysics, inversion, technology transfer, and project
development {complete systems). He is a member of SPE,
AAPG, ASEG, DGG, BDG, SEG, SPWLA and EAGE. As a
former Fulbright scholar, Kurt has received numerous
international rewards and is presently SPE Distinguished
Lecturer 1998/1999 on Through-Casing Resistivity (E-
mail: kurt stracki@waii.com)

Fred Sugeng is Senior Research Scientist of
CSIRO, Division of Exploration & Mining.
Currently, he is a member of CRCAMET
Mathematical Modelling Project.  His
primary research interest has been the
application of the finite-element method as
the geophysical modelling tool. He has
developed a 25D and 3D Electromagnetic computer
maodelling program to model complex topography and
geology using a new finite-element technique. Dr.
Sugeng received his master degree from Technische
Hochschule Darmstadt, Germany in Mechanical
Engineering and he holds a PPh.D. in Mechanical
Engineering from the Hochchule des Bundeswehr
Hamburg, Germany. His work experiences before he
was involved in geophysical modelling, included
working in Germany as fluid-mechanic Research
Engincer designing Pumps, Compressors and Gas-
turbines for the DECHEMA Inst., REXROTH Corp., and
the Defence Dept. In 1983 he came to Australia and
worked as Research Fellow in non-Newtonian fluid -
mechanics at the Sydney University and in 1985 he
joined the CSIRO Mathematical Modelling Group.

Peter Swiridiuk is a geophysical
consultant who spends much of \iis time
working on South Pacific Islands projects
with Western Pacific Gold. He received his
B.Sc. (Hons.) in Geophysics and Dip.Ed.
(Mathematics) mid way through 1990 from
the University of New England. He then
juined the De Beers organisation for six years based in
Melbourne where he helped in the search for diamond
bearing rocks in WA, SA and NT. After De Beers he
began a consulting career based in Brisbane where he
now searches for gold, base metals as well as diamonds
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utilising a variety of airborne and ground geophysical
technigues,

Michael Sykes Craduated from the W.A. Institute of
Technology in 1981 with a Bachelor's degree in Physics
and worked with GSI as a processing seismologist before
returning to WAIT to complete a Graduate Diploma in
Education in 1983. Worked as a secondary school teacher
for too many years before enrolling (part-time) in
Honours (Remote sensing) at Curtin University in 1994,
Currently working towards a Ph.[D. in the area of 3-D
electromagnetic modelling and signal enhancement
under the supervision of Umesh Das.

Randall Taylor graduated from the
University of Queensland in 1982 with a
B.App.Sci. (Hons) in Geophysics. Initial
employment was with AAR Ltd involving
seismic data acquisition and interpretation
projects in central Queensland and Hainan
Island. After joining Santos Ltd, in 1987 he
was engaged in successful exploration projects in the
Eromanga, Browse and Carnarvon Basins. This work
mainly comprised 2D and 3D seismic interpretation. In
1994 he joined OCA Ltd as a Senior Geophysicist where
he has been responsible for exploration activities in the
Chway Basin and development drilling in the Eromanga
Basin. He is a member of, ASEC, SEG, EAGE and PESA.

Stephen Thomson started out in geophysics at Queen's
University at Kingston. After several years spent
practising exploration geophysics with Geoterrex, he
wenlt back to school to obtain his M.BA. This was
followed by several more years in Europe where he
lcarned how large companies use innovation to be
successful. Since 1996 he has been back at Geoterrex-
Dighem where he presently  directs  business
development for fixed wing airborne EM,

Milovan Urosevic received a B.Sc. in
exploration geophysics in 1980 and a M.5c.
in geaphysics in 1985 from the University
of Houston. He has worked for the oil
industry since 198(), in the areas of seismic
data processing and interpretation. He
joined Curtin's research group in 1991, His
research interests are in multi-component seismology,
seismic anisotropy and fracture detection. He is a
member of SEG and ASEG.

Roald Van Borselen received his M.Sc.
{(1991) and PhD. [1995) in technical
geophysics from the Delft University of
Technology, The Netherlands. Since 1995,
he has been working for Amoco
production company in 3D imaging. His
interests are wave theary, seismic inversion
and special processing. He is a member of SEG,

Gijs Vermeer received an M.Sc. in Applied Mathematics
from the Technological University of Delft (TUD) in
1965. He spent nearly 30 vears with Shell, both in
research and in operations. Since 1991 he worked with
Shell Research on fundamentals of seismic data
acquisition. In February 1997 he started 3DSym -
Geophysical Advice, a company specialising in 3D
survey design and analysis. He is the author of 'Seismic
Wavefield Sampling’ published in 1990 by the SEG. His
main interests are scismic data acquisition and seismic
data processing, and their interrelationships. He is a
member of EAGE, SEC and CSEG,

Yanghua Wang received his B.E. (1953)
from Changchun University of Science and
Technology, M.Sc. (1994) from Monash
University, and Ph.D. (1997} from Imperial
College, University of London. He worked
as a research geaphysicist for the Research
Institute of Geophysical Prospecting for
Petroleum in China from 1983 to 1990, He has been
working as a senior research geophysicist for Robertson
Research International since 1997, His research interests
includes seismic wave theory, modelling and inversion,
mmugrnph}r, and signal processing, He is a member of
ASEG, EAGE, and SEG, and a fellow of the Royal
Astronomical Society,

Peler Wellman obtained an M.Sec. from  Victoria
University of Wellington, a 'h.D. from ANU, and has
since worked at the Burcau of Mineral Resources, now
the Australian Geological Survey Organisation. He has
worked on the reduction and interpretation of gravity,
magnelic, and gamma-ray spectrometric data, with a
main interest in province-wide interpretation and in data
integration with gevlogy.

Antony White graduated from Imperial
College, London in 1965 with a B.Sc
(Hons.) in physics. He then studied in the
Department of Geodesy and Geophysics,
University of Cambridge, where he
completed a ’h.D. in geophysics under Sir
Edward Bullard. He subsequently spent 4.5
vears at Scripps Institution of Oceanography in California
as a post-graduate research geophysicist. In 1972 he
moved o the School of Earth Sciences of the Flinders
University of South Australia where he is currently a
senior Lecturer and Head of Department. His research
interests lie in the fields of continental and marine
electromagnetism

Peter Whiting received a BSe in
geophysics and mathematics from the
University of Sydney in 1984, an M.5c. in
geophysics from Macquarie University in
1989 and a Fh.D. in Mathematics from the
University of Sydney in 1994, Peter worked
: in various positions for G51/HGS between
1984 and 1993 in both Sydney and Perth. Since 1994 he
has been with Veritas DGC (formerly Digicon) and is now
the Regional Technical Manager based in their Singapore
office. His prime areas of interest are general exploration
seismaolagy and specifically imaging. He is an active
member of the ASEG, SEG and EAGE.
Richard Gareth Williams received his
'h.D. from Southampton University in
1979, He has worked lj::r Veritas DGC Ltd
{formerly Digicon) since 1991 as a
Research Geophysicist. From 1985 ta 1987
he was Research Manager in the Far East
Division and is currently Research and
Marketing Manager for Europe, Africa and Middle East
division of Veritas.

Alan Willmore graduated in 1988 with a
B.5c in geology and geophysics from the
University of Sydney, and is currently
working towards his M.Comp. at
Macquarie University, His first exposure to
the minerals industry was gained with

- Placer Pacific, preparing a structural
analysis of the Porgera prospect in Papua New Guinea.
From 1985 to 1996 he worked for Austirex International,
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initially as a field geophysicist and later as a data
processing geophysicist. Since 1996 Alan has been
emploved as a geophysicist with the New South Wales
Department of Mineral Resources, working with the
Department's regional mapping team and coal division,

= Alan Willocks is a graduate from LaTrobe

University with a B. Sc. (Hons.) in geology

in 1975 (the first year of geology graduates

from LaTrobe). He joined the Geological

Survey of Victoria in 1981 and worked asa

geophysicist on  groundwater, basin

studies, engineering projects and later

potential field interpretation. He has a keen interest in

GIS and information management and joined the

department’'s GEDIS project in 1989 undertaking systems

design and database modelling, He is currently Manager

Geophysics, coordinating the geophysical component of

Victoria’s exploration initiative and developing the

application of modern  high  resolution  airborne
geophysical surveying to geological mapping,

Peter Wolfgram obtained his geophysical training at the
Universities of Munich and Toronto and has specialised
in eclectromagnetic exploration methods. Since joining
Geoterrex-Dighem in 1992 he has coordinated the R&D
activities in Sydney and enjoyed working on the
development of the GEOTEMDEEPTM system. More
recent R&D projects are still secret but nonetheless a
source of constanl excitement aboul the possibilities of
airborne EM.

Oz Yilmaz EBEducational Data: BS. in
Geology with Geophysics Option from
University of Missouri-Ralla in 1970, M.5.
in Geophysics with research in rock
physics and earthquake seismology from
Stanford University in 1972, and Ph.D. in
Geophysics with research in exploration
seismology  from Stanford University in 1979,
P'rofessional Data: 25 vears in the seismic industry —
acquisition, processing and interpretation, and research
and development responsibilities at Turkish Petroleum,
Western Geophysical, Schlumberger, and now Executive
Vice President and Chief Technology Officer of Paradigm
Geophysical. Aside from publications on all aspects of
seismic data analysis, he wrote a book entitled Seismic
Data Processing, which was published by the Society of
Exploration Geophysicists in 1987 and became the all-
time best seller in the geophysical literature. The book is
used in academia as the standard textbook, and as the
main reference on the subject in the seismic industry,
MNow, he is working on the second edition and preparing
a second book on seismic inversion, Services Lo
Professional Societies: Oz is a member of SEG and EAEG,
was Vice-President of SEC for the 1943-94 term, and was
the SEG 1996 Spring Distinguished Lecturer. He has
taught a course on 3-D Seismic Exploration as part of the
Continuing Education Program of SEG and served as an
Associate Editor of Geophysical 'rospecting of EAEG. He
organised the 1994 SEG/EAEG Summer Workshop on
Earth Modelling and Imaging in Depth, and the Istanbul
1997 SEG International Conference and Exposition,
Awards and Honors For his contributions to the science
of geophysical exploration: Oz was honored by the
Society of Exploration Geophysicists in 1991 with the
Virgil Kauffman Gold Medal Award, and by the
European Assocation of Exploration Geophysicists in
1992 with the Conrad Schlumberger Award. He was also
honored with Special Commendation Award by the

Technical University of Istanbul in 1992, For his
contributions to the geophysical profession in a global
manner, his biography has been included in Who's Who
in the World, 1998 edition.

Yujin Zhang received a B.Sc. (1983) and an M.Sc, (1989)
degree in petrophysics from Daqing Petroleum Institute
P. R. China. He taught and did research in petrophysics at
the Daqing Petroleum Institute from 1983 to 1994. He
then joined the rescarch staff of the Centre for Petroleum
Engineering at the University of New South Wales in
Sydney, Australia, where he is presently working on his
Ph.D. His major research areas are petrophysics,
formation evaluation, reservoir characterisation, log
interpretation and application of neural networks for
formation evaluation. He is a member of SPE and SEG.

Jingping Zhe received his BS. (1982) in
Computer Sciences from Xian Jiaotong
University, I". B. China and M.5, (1994) in
Guuphy:iim from The Flinders University
of South Australia. He currently is
studying for a Ph.D. at the University of
Adelaide. He had worked for Xian
CGeophysical Rescarch Institute for 8 years as a computer
programmer for geophysical application software before
working for Pitt Research Pty Ltd for 2 vears as a
researcher and computer programmer. His research
interests include acoustic and elastic seismic forward
modelling and migration, and resistivity mndelling and
INVETSion.

Bing Zhou received B.5c. (1982) and M.5c,
(1989) degrees in  geophysics  from
Chengdu  University of Technology
(CDUT, formerly Chengdu College of
Geology), China. From 1990 to 1991, he
worked at the Institute of Geology &
Geophysics for the Earth's Interior, CDUT,
As a visiting scholar, he joined the Seismology Group al
Flinders University of SA in 1992 and at the International
Centre for Theoretical Physics, Triesle, Italy in 1994, He
was involved in seismic tomography and synthetic
modelling for the 3D lithosphere. Now, he is a candidate
for the Ph.D. at Adelaide Umiversity. His research
interests are in geotomography, wave equation modelling
and inversion, and the structure of the carth's interior.

Binzhong Zhou received his B.Sc. (1993)
and M.Se. (1986) in geophysics from
Chengdu Institute of Technology (CDIT),
PRC. He received a 'h.D. in Geophysics at
Flinders University of South Australia in
1993, From 1986 to 1989 he was a lecturer in

. geophysics at CDIT. Between 1991 and
1993, he was a computer software engineer for Wiltshire
Ggeological Services in Adelaide. In 1993, he joined
Lincoln College at Oxford University as a research fellow
in geophysics and Elf Research Centre in London as a
consulting research fellow, In 1995, he moved to Brisbane
and joined the Mine Scale Geophysics Group in CSIRO
Division of Exploration and Mining as a rescarch
geophysicist. His research interests include seismic data
processing and interpretation for coal and petroleum
industries and applying geophysical techniques to
mining problems such as the delineation of deposits and
the preduction of coal and metalliferous ore. He is a
member of ASEG, SEG and EAGE,
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