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After the rigours af Londan teaffie and LK petrol prices its good to be hack ot my desk in Canberra,
When we left Heathrow in mid-July petrol prices in the London area were about £0.859/1 This
translales Lo elose Lo AS2.25/1, which is now the most expensive petrol in Europe. Unfortunately for
the petroleum exploration industry, something like B0 of the price at the pump s taken by
qovernment in tax, so the incentive to explore for more petroleum is still not very high, Naturally
most people were camplaming bitterty, but the price will obviously have to rse much migher 1f it
Is going to deter devers from wsing their ears and clogging up the roaids.

It was also good to open the mail o find my copy of the June Preview, and | would like 1o think
Henk van Paridon Tor finalising the matenal for thal ssoe with Brian Wickins, and guiding the
production process while | was away.

The current issue conlaing articles on a number of opics, Carl Notfors reviews scismic procossing advanees, Don Emersan
introduces @ novel approsch (o wsing magnetic susceptibiliby measurements in sediments, Tim Mackey outlines AGS('s
approach to mapping geology in areas of no outerap, and Mick Micenka and Tim Brice make interesting contributions to
seismic interpretation. We also have Koya Suto's comparative analysis of Australian and Japanese geophysical Socielics.

In the October ssue we hope to have arbicles by Roberl Hobbs on seismic interpretation, Barry Drummond on Geophysics
in AGSOD and Geoft Pettifer on geophysics and ground water,

Eristicus, in this issue, discusses the challenges facing the Government in boosting the Science B Technology/Rescarch kB
Development Seclors in Australia. He also shows in some detail FASTS' proposals for investing $1 hillion. It may be of interest
tn consider some improvements to this wish list, and come-up with alternative proposals. | am therefare inviting members

ta submit new proposals on where the Government should invest taxpayers’ dollars Tor Science &8 Innovation. We will pubilish
an anabysis of the resulls in @ subsequent Preview.

I mentinned in my last Editor's Desk that Warren Entsch had requested a raft of proposals for conssderation by his office in
the 20012002 Budget. A copy of the letter sent te Mr Entseh i contamed in the letler seetion of Lhis issee,

Wi will see what happens

il b

David Denham, Editor
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President's [ Olece

Reaching out

As geophysicists, we are constantly in touch
with other profesionagl and technical people,
ranging from geologists and geochemsts, to
engineers, accountants, statisticlans  and
compuber programmers, Increasingly, many of
these  people  refer o themselves: as
geascientists, to reflect the broad range of
skills and experience they may have. These
professionals have reached out’ - embraced
other hields of endeavor through education,
training, work experience and networking.
Doing so enhances one's employability and
greatly exparnids the opportumilies Tor caneer
advancement and security of empliyment.

Simuilarky, (L s important for a professional society such as
the ASEG to ‘reach out’, in order to mantain its health and
Ineredse its relevance to it members and the profession.
This can be done in several ways, including formal and
informal links with other socictics, and through education
programs, workshops and conferencees targeted at specific
qroups that may be users of geophysics

The ASEG has histoncally always had strong links with the
SEG and, as an Associated Socicty of the SEG, is granted
representation on its governing body, the SEG Council. The
ASEG also has strong links with the EAGE, wilh respeclive
presidents imvited tao speak at the opening ceremony of the
other Society’s conferences The SEG's Glohal Affairs
Commillee also has good representation from Australia,
thanks to eliorts last year by Mike Smith,

Recently, the Federal Executive of the ASEG has begun
buildmg links with the Japanese SEG, and Koya Suto and
Mike Smith are preparing an agreement of cooperation
and association to be slgned by both arganisations, This
will ephance the ASEG'S relevance in the southeost
Aslan region.

Within Australia, the ASEG Is 3 member of the Australian
Geoscienee Council (AGC), which is composed of eight
major geoseientific socictivs, Through the AGC, the ASEG is
alsa represented on the Federation of Australian Scientific

Efiion PT.Efion
'ﬁ Creapfiysics Creapliysics
International Pty.Ltd Indenesia
Geophysical contruct wad comsulting services including
Adrborme surveys) ground surveys; downhale surveys; data processing

and Technical Societics, (FASTS) a significant voice for
seienfists and technologists in Australia with intluence on
Federal palicy and hudgets, Our own Preview editar, David
Denham, is currently Vice President of FASTS.

At the grass-roats level, it is encouraging to sec members
of the ASEG reaching out to users of geophysics, in fields
traditionally dommated by other technologies, The ASEG
Federal Executive recently gave its support for @ workshop
on dryland salinity, proposed by an ad-hoe committes
chaired by Greg Streel, which is targeted at the land
management communily in Vietoma, In Greg's words, "the
wnrkshop is designed 1o break down the barricrs between
the mystical geophysics and  the wsers in  land
managemenl.” The Federal Execulive sees lhis as an
exciting opportunity to reach out to a specific group of
users of geophysics, and Is hoping that the workshop
might be expanded to a form where it could be given in
other states as well,

| encournge other groups and individuals to amanise
specialisl workshops along the same lines, with the
support of the ASEG where appropriate. In this way, the
ASEG could grow from heing a society of geophysicists for
geophysicists, to a more robust society that promotes
grophysics and its uses in @ diverse range of apphcations.

Waving the flag

The ASEG will be well represented at the upcoming SEG
meeting in Calgary, with the ASEG honoth staffed by Dave
Robson and other volunteers. ASEG members also hald key
roles in several SEG committees that will meel diring the
conference, including technical standards, publications,
research, and global affais. A number of Australian
technological organisations will also be highlighted at the
ASEG booth. A report on the SEG conference will be grven
in the next issue ot Preview.

LB P

Brian Spivs
President

Geophysical Software Solutions ey. w.

AUN DEO 235 Te4

Ausiralin, PNG, and SE.Asin
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{12 years Worldwiily | Director
Haji Syansin Mo 2TA
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Fax: +52-21-7279 2737 | Bungmres Crescen Formail: ralmendipligeoss. com.au
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Emall : geolfisik@cbhnnetid

Saftware services for the geoscience industry

Richard Almond

4 Preview ALGUST 2000




Eecutile Briof

Committee Reviews

[he Brisbane Conference Committee has all of fhe
impartant arrangements for the 165" ASEG Conference &
Exhibition in place for 58" August 2001, The commilles
i® co-chamed by Jenny Bauer of Ongin Encrgy Resources
and Nick Sheard of MIM. On bebalf of the Federal and
Conference Committecs, | remind all potential presenters
for this conference, of the end of Oclober deadline for an
Expression of Interest. The venue in Brishane has been
described as "the heat in Australagia®

With any ASEG conference, the publication eosts for both
the Conference Preview and Conference Cxplaration
Geophysics are substantial - generally close to $150 000,
To help keep @ lid on costs and the enormous editorial ime
assocrated with producing these volumes, the Executive
has ratified a new model for publication of the Conference
technical proceedings as proposed Ly he Publications
Committer for Brisbane 2001 Conference, Details are
included  elsewhere in this issue of Preview (see
Publications News). While there will be no formal hardcopy
edition of the papers presented, it i planned Uhet the best
B0 papers or so from the Brisbane Conference would be
vdited and refereed and form the Best of Conference’
Fxploration Geophysics volume. The responsibility Tor
editing this volume will rest with Brisbune Technical
Program Committec and the Managing Editor of
Fxploration Geophysics, Shanti Rajogopalan. This new
structure of conference publications could result
potential savings of about S50 000 an previous conferenee
publication costs

In following the 1999 [ 2000 Business Plan, | am very
Meased to informeall members that the costs of Preview
puhlicatinns are near cost neutral, For instance, Preview 85
[April] gawe a cost reconciliation of $2000 (ncludes
poslage of $2000] with only & moderate level of
advertising.  Congratulations  to the Publicatinns
Committee, the Puhblicity Committee and to RESolutions
(Pulslisher) in obtamng enough advertismg Tor offsetling
cosls,

Thie 1999 accounts hove now been audited, The fnal Profit
B Loss aceounts show @ small loss of $3239.58, which is a

reasonable resull conmdenng Lhat 1989 15 a
non=conferenee year From a cash perspective,
and a5 a result af the receipt of hoth Hobart
and AEM conference income duning 1994,
the Sociely's ciash position improved in 1929
by approximately 515 373, Given the solid
surplus forecast from the Perth conference
and assurning sdvertsmg neome performs
as forecast, we are hapeful of presenting a
surplus in 200

The Seplember cdition of  Exploration
Geophysics s set to be a significant
woliume with a total of 14 papers. Nine
of the papers relate Lo seismie
processing on ol and gas applications
with annther aon a coal application
The remaining four papers describe
mineral case studies,

Membership is now close to 1300 financial members with
83 hbrary members, Unfortonately, neardy 200 members
and 30 lbraries have not renewed their 2000 subseriptions.
The Calgary SEG conference will see a major oversess
membership and sponsor drive, A more attractive
membership form amd & speeal ‘media kit has been
organiscd by the Revenue Committee.

The ASEG 5 Lo parl sponsor a workshop on ‘Salinity Land
Management and New Technologies' which s planned for
Bendign fram 18*=21° February 2000, This workshop will
focus on emerging technologies with emphasis on airbome
EM, 11 will be the forum where catchment managers can be
intormed on the impartant mile of geophysics in land care
igsues, Greg Street i the chairman of the organising
committee with most presenters being inwited by the
corrmitiee,

lusst g reminder that members planning o present at the
Brisbane 2007 Conference, must have Lther Expression ol
Interest to Intermedia Convention B Event Management in
Arishane by the énd of October

Duavid Rubson
Honorary Secretary
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Mark Deuter
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"Droftew Information

Conlenls

The material published in Preview is neither the opininns
nor the views of Lhe ASEG unless expressly stated, The
articles are the opinion of the writers only, The ASEG docs
not necessarily endorse the information printed. No
responsibility is accepted for the accuracy of any of the
opimons or information or clinms contained i Preview
and readers should rely on their own enguines i making
decisions affecting their own interests.

Material published in Preview aims (o contam new topeal
advances In geaphysical techninues, easy=to=read revicws
of interest 1o our members, opinions of members, and
matters of general mterest o our membership,

Al contributions should be submitted 1o the Editor via
ematl al pdenhamigdatrannetas, We meserve the right to
edit all submissions; letters must contain your name and @
contact address. Editorial style for technieal articles should
follow the guidelines outlined in Explaration Geaphysics
and un ASEG's websile wwwaasegorgau, We encourage
the use of colour in Preview but authors will be asked in
most cases to pay a page charge of 5400 per page for the
printing of colour figures, Reprints will not be provided but
authors can obtain, on request, o digoal Dle of their srticle,
and are Invited to discuss with the publisher, RESolutions
Resource and Energy Services, purchase of multiple hard-
copy reprints if reguired,

Deadlines for contributions to Preview
for 2000/2001

Preview is published bi=monthly, February, Apnl, June,
August, October and December, The deadlines far
submission of all materal to the Editor 15 as Tollows:

Preview lssue Text £t articles Advertisements
88 Oct 2000 15 Sept 2000 T Sept 2000
89 Dec 2000 15 Nov 2000 23 Now 2000
90 Feb 2000 16 Jan 2001 22 lan 2001

91 Apr 2001 16 Mar 2001 23 Mar 2001
92 Jun 2001 15 May 2001 2 May 200
93 Aug 2001° 29 June 2001 13 July 2001

* |Conf Editinn)
Advertisers

Please contact the publisher, RESolutions Resource and
Emergy Services, [see delails elsewhere in this issue] for
advertising rates and informution, The ASEG neserves the
right to reject advertising, which is not in keeping with its
publication standards

Advertising copy deadline is the 22°° of the month prior
to the issue dote, Therefare, the advertising copy deadling
fur the October 2000 edition is the 22" of September

Print Post Approved - PP3272687 [ 0052,

Preview 1s published six Umes per year by the Australian
Society of Exploration Geophysicists and s provided free
to all members and subscribers of the ASEG, which 15 &
non-profil company formed (o promote the science of
exploration geophysics in Aostralia, This publication
remalng the legal property of the copyright owner [ASEG),

SCINTREX

Svrvey & Exrnorarios TECHNOLOGY

Sﬂ'nrmt Piv Lead provieles contract geophysical
srveys and  consuliing fe  the mining,
muineraly and ol & par exploration indhetries,
Scintres operates Moowghont Australio crd e
Asiv-Pacific region,

Dhur eore technalogies include:

* [nduced polarization/resistivity - a complete range of

arrays, methods and soltware prsentition.

T bt Tigh-risaalution graviey and differential GF'S
acquithion using conventlonal ground and helicopier
suppaort, the innovative Heligray, Scagrav and Boatgrav
i hlilllll?',h"-

Sctntree doveloped MIPMME for highly conductive

ureas andier resistive surfoces,

Baarebode geoplvsical logging wsing Scintrex/Auslog
tichnologies 2k well s MNME. EM and [P sensors.

» SIROTEM with RVE sensors and (ixed and muoving
s,

Camoirnd magnetics with protan and cesium sensors

and GPS.

Perth Head Oifice

A0 Comtury R, Malaga 6000, WA Astralia

Corabom Linfort Tel: [08) 9248 3511 Faoe (08} D245 4550 Pk 06 [9 980 18
Eavual: glirdond@scmtx aist.com

Borehole Logging

Tk A Tel: [07) 376 5188 Fac [07) 3376 6526 Moke G417 151 184
Envail: riangusSsctres st com

Intermer wwwiscintre st com  Emall: seintrexéseinires aust com
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New Members

W would like toowelcome the tollowing new members to
the ASEG. Their membershipn was approved at the lune
2000 Federal Executive meeling.

MAME AFFILIATION STATE
Simon Sturrock Strat Trap WA
Frora Gillian Alexander SA
Brian Charles Wickins Dilfield Publications WA
Robert John Galvin Curtin University Wa
Matlthew Levinson Sydoey University NSW

Interested in membership of ASEG [or know someone
wh is]? Application form for new memberships Is avallahle
of wwiwaseyorgau or contact ASEG Secretarial a
ph 07 3855 8144 or tax 07 3055 B177,

ModelVision

Powerful 30 modelling

software for magnetic

and gravity survey data.

For more information: emcor’ﬂ

info@encom.com.au www.encom.com.au

Obituaries
Eric Lloyd Blazey, 1906-2000

Eric Blazey, who died on ¢ July 2000, aged 94 was the lost
surviving member of the Impenal Geophysieal Experimental
Survey  [IGES) Group, which pioneered  exploration
geaphysics in Australia in the late 1920% and early 1930%
He was a member of the Gravimelne Section, which used
the Ediviis torsion balance and the Vertling gradiometer.
Later he was responsible for defining, with electrical
methods, the [since famous) 'F ntprint Anomaly' ot Mount
Lyell, Tasmania.

The 1GES was the initial training=ground fro other past
well-known  geaphysicists such a8 lack Rayner, Lou
Richardson and Bob Thyer

Aritten by: Bill Lnngron

Dave Dekker, 1951-2000

AL about midnight on 16 July 20040, after walching the
celipse of the moon, Dr Dave Dekker, Chiet Hescarch
Scientist and Mining Science Co-ordinator in CSIR0O
Exploation and M'l'll'(_ll died suddenly, It 5 some comfort
to know thal as @ physicsl and & keen amaleur
astronomer, Dave was doing one af the things he truly
loved when he died. Dave was born an 1 July 1851 and
came 1o Exploration and Mining in 1995 from Mount lss
Mines where he was the Engincening Bescarch Manager,
He was a member of the ASEG since 1977 In his
regrettably brief career with CSIR0, Dave successfully
managed @ significant  rescarch  leadership role i
Exploration and Mining and the Minerals Explaration and
Mining and Eaergy Sectors, In fact, because af the hroad
depth of his vision and his clear logical thinking Dave was
asked o be the Co-ordinator for the Mincrals Exploration
and Mining Sectar in March this year. Dave was also
actively imvalved in o number of research projects in
mining automation and the study of far-sited potential 1o
mine ar benefit from deep-sea ore bodies. This o
in him being one of the lead scientists on a CSIR0 multi-
divisional research cruise on BV Franklin in April 2000,
Dave's man inlerest wis in hyperthermophibic microbcs
which reside in submarine hydrothermal vents and which
have great potential to assist in the extraction of metals

naied

from ores, He also superased the evalvation of the
frasibility and potential of @ senies of geophysical
measurement H','HII'IH‘H to Incate and estimate the I|II-1-I1'||' IZ-‘-
now inactive vents known 1o be very nich in base metols
One of the tested systems was @ new instrumere! designed
by Dave last year for the measurement of perturhation of
the Earth's electric field by conducting mineral ore bodies,
] '|I|:;FI'|"|.'H|I|. ey research milmbive TII'.' cruse receved
widcspread publicity in both the print and electronic
media in Australia and overseas Dave was 2 owe

v and
supportive colleague, mentor to staff and well respected
throughout the meming  amd  mmeral  Industry.  In
recoqniticon of his exceptional leadership skills and active
research role, Dave was reclassified to Chief Research
Scientist the week before he died, His wife Cathy, and son
Andrew survive him.,

Thic ohituary s based on material supplied by Shorvn
Dawsan af CSIRO
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Calendlor of Elerts

Events for 2000-2001

2000

Seplember 3-7

6" Meeting Environmental and Fngineering Geophysical

Society, Furopean Section
Theme; Explore Tomorrow's Fundaments

Secrctariat ofo Unikantakt - Dr. Budach Rubre-Universitaet

Bochum, D-44780 Bochum, Germany,
E-mail: wolfy budachi ruhr-uni-bochum,de

May 24-lune 3

American Geophysical Unian, 2001 Spring Meeting,
Boston, Mass,, LISA,

Website: http/fwww.agu.ong

June 11=15

The Netherlands
Website: hitp:/lwww.esge.nl

Website: http:/fwww.ruhr-uni-bochum.de/eegs-es-2000/

September 19-22

Indonesian ntermational i, Gas & Encrgy Conference B

Exhitition 2000 (INOGE)

lakarta Convention Centre, lakarta, Indonesia
Theme: Secure the Fulure

Contect: Ramson Piter

Email: rpiter@@ptrelcom

Wehsite: http:ffwww ptrel oo

October 15-18

2000 AAPG International Conference & Exhibition
[jnint meeting between AAPG & Indonesian Petroleum

Assuciation}, Bali, Indonesia

Theme: Energy for the new Millennium
Contact: AAPG Convention Department
Tel: 918 560 2679

Emanl: comvencd@@ aapg.org

Wehsite: http:/fwww.aapg.org

or at IPA Secretariat

Tel: +B2 21 527 3663

Email: ipad@@cbnnetid

Wehsite: http/fwww.ipaorid

December 15-19

American Geophysical Union,

2000 Fall Meeting, San Francisco, California, USA.
Website: http/fwwwagu.omg

2001

January 24-26

Ihe Socicty of Exploration Geaphysicists of lapan,

S International Symposium, Tokyo, Japan
Theme: Subsurface imaging technology and
Undergrownd Heterogeneity

Wehsite:

httpffsegjsvegeosys tu-okyo.ac jplsegjimeeling/
Email; seq)Sth@Ehscgpve.geosys.tu-tokyo.ac.jp

March 4-7

The Annual Meeting of The Environmental snd
Engineering Geophysical Society

Doubletree Hotel, Denver Colorado, LSA
Theme: Geophysics: Reducing Risk in
Environmental snd Geotechnicsl Engineenng
Email: lerameri@expomaste scnm

Website: httpy/fwww sogeep com/

August 5-8

Austrahan Socicty of Exploration Geophysicists, 15
Internatinnal Conference and Exhibition, Brishane, Old
Theme: A Geophysical Qdyssey

Theme: "2001: A Geophysical Qdyssey’

Website: hitpsf/www.ascg.orgau

Event Manager: lacki Maole

Tel: #61 7 3858 6579 Emall: aseq2000 &2im.com,au

september 2-6

7 Erwirnnmental & Enginecring Geophysical Society,
European Section, Birmingham, LK

Theme; Better and faster solutions

Email: conference @igenlsnc.org.wi

Website: wwwgeolsoc ong.ukfeegs2001]

September 9-14

SEG International Exposition & 717 Annual Meeting, San
Antonio, Texas, US,

Websile: hilp:/wwwseg.org

63" EAGE Conference £ Technical Exhibition, Amsterdam,

Outer-Rim Exploration Services

AL ™ %% TN

Lievphysen] Commeimg Services < Cipemrmg Crone PEM Sysiems

Fow Eificivmey, Retiatilivy and Professionaliom in EM oireeys

Espertise in all surface surveys docloding mos fing amld Haed losp) aml dman
hole EN survess using the reliable and woll fested tiree compuneni probs,
with teams throughout Awstralia and available for suryeys overseas

b Turihuer imfuwmanes o Ny sitsl EunuIsee |1||'a i coman:

Dhatnd Lomcke, Manager, OwhersBin Explaraiibon Seivices Feli DT 4723 35H
AL Has 1750, AITEIENVALE QR 4514 Faw W7 3724 408
Email: oreservioeemail conm, au Sliete, ORNDT 5<) UUSG

www.geomslrumentis.com.au

INSTRUMENTS

Specialising in the new
ground TEM - ARTEMIS

Sales ¢ Servicing < Rentals
Geophysical Instruments € Software < Airborne Surveys
Ramsgale NSW 2217 AUSTHALIA

2355 = Fax +B61

jeoinstruments.com.au
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Conferances 4 Courses

Written by:
Henk van Paridon

Written by:
Andrew Mutton

ASEG Publications
Committee Chalfrman

ASEG 2001 on Track...
The Odyssey Continues

Preeparations for the ASEG 15" Geophysical Conference and
Exhibition are well in hand, Readers should take time to
fpok at the ASEG web site wwwaseg.org.au for the latest
details.

The arganising committee welcomes Nick Sheard s
co-Chairman to provide the yang o Jenny Bauer's yin.
Wayne Stasinowsky has resigned due to his other
commitments and we thank him for his past contributions

The SEG has confirmed its mtention to co-host the
conference continuing a farmat that has been used for the
last three conferences, Members of the ASEG, COC and the
FE will represent the Sociely at the 3EQ conflerence in
Calgary and our posters and publications will be distributed
widely, Invitations to the EAGE and SEGI have also heen
rsued,

The Technical Papers Committee distributed the initial Call
for Papers in the June Preview. This conference will be
shightly differeal from the past with the proceedings fram
the conference to be published on COROM. This: will
alleviate the recuming problems associated getting the
conference volume of Exploration Geophysics out on time.
More information and @ detailed Exlended  Abstract
Information Kit will he available to download from

August 1% The Committee is especially Iooking  for
petraleum case histories,

The workshop committee has been collating suggesbions
for pre and post conterence workshops, Up to 10 workshops
will be considered, The three-day conference farmat means
thal workshops can be run on the Thuestsy and Friday
following the conference so that you can keep your
wieekends free for Queensland's other attractions

Sponsorshup opportunitics are now avalable and several
companies have been contacted for Gold Sponsorship.
Those companies interested should contact lacgui Male of
Intermedia at the address below,

The weather in Brishane at this time of year can anly be
regarded a5 haleyon, Cool to cold nights perfect for
sleeping and warm cloud-less diays, Even the whales like il

ASEG 15" Geaphysical Conference Bt Fxhibition
Brisbune Queensiand

57 = 8" August 2001

Tel: 61 ¥ 3858 5579

Fax: 61 ¥ 3858 5510

Eman| aseg2000 @lasegong.au

WIWWLASED.Org.aU

Changes to ASEG
Conference Proceedings

Following an extentive review of costs and several
publishing options, the Federal Executive has approved a
recommendution by the ASEG Publications Sub-commitiee
for a major change to the publication of future ASEG
conference procecdings,

Commencing with the Brisbane 20001 Conference, the
conference proceedings will change from the previous fully
refereed conference edition of Exploration Geophysies, to a
non=-referced Expanded Atstract ssue, The following model
has been specifically adopted for Brishanc 2001:

* g Conference Preview simifar 1o Perth 2000 Conference,
containing short summanes of @l papers and other
information on the canference program and exhibition;

e g supplementary CO-ROM contaming searchable full
Expanded Abstracts, each of about four pages length
including  figures. Submission of the Expanded
Abstracts will be fully electronic via @ prescnbed
termplate, which will be avallable from the ASEG
wehsite from August 2000,

Mo hardeopy of the Expanded Abstracts will be available,
bt defegates at the conference will have access to print
slativns at which hardeopy of selected papers can be
printed. Sclected conference papers will also be avallable
subsequently in hardeopy format in a "Best of Conference”
edition of Exploration Geophysics, planned for the second
half of 2001 Tollowing the Brisbane conference, Authors of
the hest Expanded Abstracts, as judged by the Technical
Papers committee, will be invited to submit their paper for
peer review and publivation i Exploration Geophysics.

The need for these channes has come about due o the
increasingly large cost, time and editorial effort involved in
producing  the  conference  edition of  Exploration
Geophysics, which has been one of the largest cxpense
items for the ASEG. The changes should not only result in
much needed cost savings, bul also should lead to a more
unifarm and regular publication of Exploration Geophysics
throughout the year, without the need 1o rie the publishing
schedule into conference deadlines,

i) Preview ALIGUST 2000



Branch, News

New South Wales - by Alan Willmore

Technical meetings with the NSW Branch are generally held
an the 3" Wednesday of the manth at the Rughy Club The
June meeling was a joint SMEDG meeting with a
presentation by Bruce Hooper of Strits Besources on the
Nifty Copper deposit in WA

July provided another two joint techmical meetings, this
fime with PESA. The ESS0 distinguished lecturer, Dr Craig
Beasley [Vice President - Worldwide Data Processing at
Western Geophysical] gave a shorl course on the 10 July,
titled The Conmection between Acguisition Geometry ond
iMumination. PESA, ASEG and ESS0 jointly sponsared the
course, which was attended by 12 members who were
suitably impressed by the style and content,

This was followed the next day by a joint PESAJASEG
lunehtime presentation by Or Beasley, titled The Role of
Geaphysics in the O Bield of the Future The presentation
was well artended by 50 members of the two societies,
Or Beasley discussed the integration of geaphysical well-
logying [vertical extent] with seismic data (lateral extent)
to monitor oil resources. He showed some nice compirisons
of pre-stack depth migration verses post-stack time
migration. Dr Beasley lamented the loss of key personnel
within the industry with the downturn in exploration, yel
remained optimistic that we should see  increascd
exploration toward the end of the year as continued high
il prices swell production lgures,

Thie annual dinner i planned far the 28% luly, ance anain at
the Different Drummer restaurant in Glebe, Last yviear's dinner
il the same venue proved very popular with those who
attended, and more of the same can be expected this year.

South Australia - by Michael Hatch

Regqular readers will nat be surprised to hear that things are
pretty active here in 54 [ASEG-wise, at least),

June [especially the third week) was busy, with two talks
presented during that week. On the 207, Richard lones and
Scolt Mildren of the NCPGG gave a talk litled: Fowlts:
Seaiing or Non-Sealing? While not a stnctly geophysically
ariented talk, it was interesting and useful for our
members, Then on the 22 June we had our first talk in the
‘Millennium Series’ (actually bosted by AusiIMBM)L The
Millennium Serics 15 4 cross-socicty collaborative scries of
five talks given by prominent leaders working for
companies either in or related to the resources industries in
Advlaide, This Girst talk was given by lan Lilly, Marketing
Manager for Silicon Graphics, and was titled Compurting fn
the New Millennium: Where Are We Heoded? He had some
wery inleresting ideas as W whal we can look forward Lo in
the computing arts.

Then on the 17 and 18" July Cralg Beasley came to
Adelaide and gave @ serics of Esso Distinguished Leeturer
talks for PESA His final talk on the 18" was a |oint
PESAJASEG event titled The Role of Geaphysics in the
Chifield of the Future. Crang provided @ good overview of
what some of us can expeet in our futures,

Then on the 200 July the locs GSA sponsored the second
talk in the Millennium Series, This talk was Litlhed Gold

Mining in the Mew Milfeaniim, and was delivered by Bruce
Kay, Bruce m the Group Executive for Exploration at
Mormandy Mining, He provided us all with @ good ideas of
what some of the rest of us can look forward to in the gold
industry,

On to the future. You will be amazed to hear that there s
alot to look farward toin SA for our local members. On the
O Augusl we are expecting the fourth talk in the
Millennium serics. This one will be hosted by the ASEG and
ig titted: Frergy for oure Future. Andrew Stock, General
Manager, Major Industry and Power, Onigin Energy will
present ths Galk,

Then in September we are looking farward to our annual
Industry Nighl. This is an enjoyable evening where some of
our local companics get a chance to el the rest of us
ahout some of the interesting things that they are doing.
The talks are generally short, informal, and informative, We
have this event pencilled in for 19" September (more
details later),

We are also fooking forward 1o participating in Resources
Wieck 2000, a weeklong celebration of the miming mdustry
in South Auwstralia, running from the 6 through the 12" af
August. This event 1s arganised by Primary Industries and
Resources SA, and the South Australian Chamber of Mines
and Industry. The local ASEG will be shanng a booth al the
Career Fxpo at Resources Week, along with a number of
other earth sciences-oriented professional societies here in
Adelande,

W are also looking forward ta the evening that <o many
on the local commillee dread, the onercus task of choosing
the red and white wines that will have the honour of being
distributed to ASEG members throughout the country in
Oetober and November in our wine offer. Look out for the
prder furms in the next Previcw ssue,

Much to look forward to here in SA aver the next few
months See you all at the meetings,

Victoria - by Trudi Hoogenboom

On 20" June Geolf Pettifer & Paul McDonald spoke on:
High=resofution growity ond EM grid surveys for mapping
of fire-hole averburden hozards in open-cut brown coal
depoaits,

The gala dinner was held on 11" July when George Mallory
spoke on the Mt Everest trek and Silver Certificate
presentalions for 2% years of ASEG membersing were made,
The Victorian ASEG branch was also invited to attend the
PESA ESSO Distinguished lecture. This year's speaker was
Dr Craby Beasley of Western Geophysical,

liproming Meetings are planned for:

* 15" August when Bill Mathews will speak on: On-
stream and bulk anolysis based on nuclear techniques
far the mineral industry, and

® 18" September when Julie Elders will talk on: A
companson af receiver technalogies in down hole MAIR
Surveys.
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Bronch, News

Queensland - by Kathlene Oliver

The Queenstand Branch s actvely orgamsing the next
ASEG Conferenee and Exhibition, which will be held at the
Arisbane Exhihition and Convention Centre during August
2001, We are currently calling for mlerested parties for
major sponsorship of the event and are receiving
encouraging feedback. Please contact Kathlene Oliver if
you are interested but have not received the sponsorship
prospecius,

At the end of June we held 3 techriical meeting providing
‘dry-run’ opportunities Tor two of our members who will be
part of the Australian contingent at the SEG Conferenee in
Calgary. Andrea Rutley [MIM Exploration] and Binzhong
Zhiou [CSIRT) enthusiastically presented their work for the
wiell attended meéeting, Everyone emjoyed Lhe presentations
and we wish them our best at the SEG Conference.

The Queensiond Branch is planning a number of events in
the upcaming months including @ beer tasting evening and
techmical mectings. We hope to see a lange portion of our
members at these events, the details of which will be
available on our web page, If any ol our members have
suggestions Tor social events please contact the Branch
President Troy Peters.

Western Australia - by Mark Russell

Technical Meetings are held at the Celtic Club, 48 Ond
Street. West Perlh [5:30pm drinks and nibbles, B:00pm
meching commences; for members admission s free, for
non=members admission s 510,00]).

Recent meetings have included;

& 17" May: Pre-Stack tmaging in Time or Depth, by John
Cant Ventos DGC Australia Ply Ld and Quodiio Loke: we
hove found the barite, where are the sulphides?, by
France Pirajno Dept. Minerals and Erergy Veritas DGC
Australia Pry Ltd sponsored the meeting and after the
presentations Ventas DGC invited us back to their office
for a tour af ther new Visualisation Centre.

= 19" July: Foeult on Reservoir Geomnelry, Centrol
Uiyl Soudi Arabio; an Interpretation by Dogan
Perineek, Kuwait University-Perincek B Associates and,
Geophysics in the Explojotion for Diomonds in the North
Kimberfey Regron of Western Austroho by Paul Wilkes,
Curtin University.

200 July: The Esso Distinguished Leclurer Shorl Course
[l Movolel Langley, Perth WA), The Conncetion between
Acquusition  Geometry and  Tumination: desigring,
aciuiring and processing 30 data, was presented by
Craig ). Beasley, Vice President - Worldwide Data
Provessing, Western Geophysical, Lecture Tour. The
meeting was spansored by FSS0, PESA and ASEG.

Future Progrim;

= 11" October: FESWA & ASEG one-day seminar From
Logs to Woves - volue vdded seismic anolysis using
pelrophysiool attributes’.  More details are on the
Website www.ageq.ormaufwa If your company would
like to present a paper andfor sponsor al future meelings
please contacl Kevin Dodds (9464 5005) ur Guy Holmes
(9321 1788) about speakers and sponsorship possibilities

& 90" B 12°-13" October: the George Bertrom
Course - Svismic omd Sequence Stratigraphy for Play
Prediction and Basin Analysis, A series of courses
presented by D George Bertram, Places are hmiled o o
maximum of wenly participants. For more information
and a registration form please contact lim Dirsteln
dirstelng@iinet.net.au

247 November: Golf Doy of Meadow Springs, Details for
the PESAJASEG 2000 Golf Classic are on WA website
Contact is Robert lasky: ciasky @ dmewayovau

Employment Service

Cur Employment Service is running on Lhe WA website. This
service is wvailable 1o WA members to facilitate initial
contact  hetween  employers  and  those  seeking
employment. To see who is available right now, or the
register, go 1o the Employment  Section. At
WIWWLISELL O Wi

GEOPHYSICAL CONTRACTING & CONSULTING
II ifLA * Eleciromngnctics SPECTRAL = Mineral Raplivation
= Maugneties o Groundwaler Dxploration
® E'lralul_'. = Engineering |F|‘-I."\-1Il!||li|.l|1'\|
AI“BGHNE AND GHGHND GEDPH*SICAL SUHvEYS + Elecrrical o Envirommental Applications
For Minerals Anp PETROLEUM EXPLORATION = Rabur
* helsmics GEOPHYSICS
HEAD OFFICE
41 Kishom Roosd, Applecros, '|'|'1“'..1r|.r| Australia B163 :-'II; u::':;ﬁm ::"""' &'I'I ;r‘::,'b_“_: rp:,‘rulilh“rl‘ﬂ‘
Telephone: «61 B S364 A444 Facsimiile: +61 B 4164 G505 Ginborone. Holswina Lrabwrrome, Hulnsvm Lieurge, RS0, Bouth Africs
il vesla 106 teela 1enim. Tel: +267 58 1256 Tel: +207 58 1250 Tel: +27 (063 30 20122
e BEAKAI) 8ok B 1 00 Fax: 4267 98 2157 Fax: +267 58 2157 Fan: +27 ()83 8§ 406 2022
Conract: Davio Auson Entail: speetrul@info.bw  Emuil: spectraliinfo, by Email: sje 0iniehom. o
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aard i Canberra,

Decision Time Close for

Government on

As we all know, when a government s confronted with a
big issue that is not considered politically urgent, the
standard action plan s o conducl @ review,

In the case of Science and Technology it called for two
major reviews, The first was the review of Australia’s
seicnce base by the Chicf Stientist, Dr Robin Batterham
and the seeond was the lanovarion Summif that took
place in February this year,

Ihe Chict Seientist produced his interim report imeesting in
Knowledge Generation for the Twenty First Century at the
Innosation Summit in February 2000, After the Summil, as
reported in the Apnl Preview (p 10), Senator Minghin
appointed an ‘Innovation Summit Implementation Group'
ta develop the ‘strategies to create a culture of Innovation
n Australia’,

This Group presented an Interim Report too the Prime
Minister's Science, Engineering and Innovation Council on
2 June 2000, and is seheduled 1o present tts fimal report Lo
the PMSEIC Council of Ministers by 30 August 2000,

Science Funding

*» Review the ROD tax concession, considering nptions to
obtain the best benefitfeost ratio
Encourgge development of private rescarch copacily
Dewelop innovation awareness acrss all sectors of the
community

L] Encuumgc philanthropic investment in RED Dy
reducing red tape and providing tax incentives

» |mprove the legistative framewnrk and administeation
of the intellectual property system and improve
awareness of the importance of intellectual property
and its management

s Develop a framework for getting intellectual capital
and assoviated ‘intangibles’ on balance sheets

| dan't think anyone would argue with these but the
difficult bit is clearly going to come when the dollars have
o be allocated (o make them happen,

FASTS had one solution and simply suggested that an
additional §1 billion should be allocated to the B & DfS &
| Sector as sted below:

Double funds to the Australian Research Council large grants S100 M
fmprove labosratories and lbrares in umversities 5100 M
New scheme to provide major national research facilities $60 M
Retraining, HI % relief tor new science and maths teachers 520 M
Assist librarics with electronic subscriptions to journals S10M
Measures to stimulate carecrs for younger scientists S50 M
Tax credits to stimulate innovative companics K250 M
Additional funding for the CRC Program S50 M
Priority environmental projects 40 M
Boost fumding to scienee agencies [CSIRD, AIMS, AGSO cto) 570 M
New commercialisation stimulants 20 M
Increase tunding to awareness programs, particularly in industry S20M
Universily salary cyuivalenee for NHMRC and ARC fellowships S10M
Overdue university salary increases [scientists’ share) $200 M

So far the Group has progressed by consalidating the more
than 120 recommendations of the Summit mto 34 sold
recommendations and some 16 of these are already being
addressed by actions in place,

It s wnderstood thal the Governmenl aims Lo have an
agreed action agenda on Innovation by the end ot the
year - presumably n time for the 20001/2002 Budget
dehiberations,

I wan't qn Into the details of all the priority
recommendations (these can be found on the website of
the Department of 1SR, bt wwwstgovau/ ), but te give
yuu a Aavour of the outputs, | have listed elght key
recommendations below:

*  Establish and strengthen intermational linkages to build
innowation partnerships and alliances

& Streamline delivery, alignment and coordination of
government innoyvation support grant programs

Not to be outdone Senator George Campbell (ALP NSW)
commussioned @ report on the state of the Austraban
Manutacturing Industry in the New Economy. This report
was released in July this year. In essence it concluded thar
there is currently o “Knowledge defici” in Australia
compared to other similar OECD countrvs that will take an
injection of 5136 hilllon over the next ten years to rectify,

Basivally this amount was estimated as necessary to 1] lift
our imwestment in the national education system to 5%
{eompared to 4.3% today], 2] implement policies aimed at
raising investment in B & D and traoining o reach average
OECD Jewels, and 3) ruse Commonwealth support for
Science B Innovation to-at least 1% of GOP fraom the 0.7%
level of today,

All this adds up to substantial dollars. It will be interesting
to see hing the Government responds,

Eristicus, Canberra, July 2000
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Web

Waves

Written by:
Natasha Hendrick

Geophysical dota are
typically Interpreted

vio inversion methods.

Geophysicists use
obscrved dota to
megsure cousative
porameters, such as
depth, orientation,
velocity or density of
o torget body. This
month's Web Waoves
takes o look at some
of the informotion,
publicatians and
saftware refloted fo
fnversion that are
ovailable an the
Waorid Wide Webh.

Remember, if you hove
any fuvourite sites
you'd like to share
with our members
please email me,
Natasho (natosho@
geoph.ug.edu.oul.

An ASEG Favourites
list wil be published
sometime in the near

future.

Inversion: Publications and
Software Related Web Sites

The Rice Inversion Project (TRIP)
www.trip.caam.rice.edu/

This site provides  large guantitics ot
information through project reports and
ather publications. Abstracts are available
on=line, A number of full papers can be
downloaded as POF andfor PostSeript files
Topics covered include semi-recursive
Kirchoff migration, joint inversion using
the convolutional model, coherent noise
suppression  in velacity  Inversion,
adaptive finite-difference methods for
traveltimes and amphitudes, and many
others. Comprehensive lecture notes (86 pages) are also
available an the "Mathematical Foundations of Reflection
Seismolony!

Consortium for Electromagnetic Modelling and
Inversion (CEMI)
www.mines.utah.edu/~wmeemif

Fast and current research projects of this consortium are
detailed on-line, Projects include Electromagnetic Matlab,
A0 inversion of magnetotellene duta, 30 forward modelling
and imversion af 1P data, and 20 magnetotelluric focusing
inversinn, The site also gives details of the 35 software
algorithms developed  through CEMI, with  relevant
references and authors names,

University of British Columbia: Geaphysical
Inversion Facility (UBCGIF)
www.geop.ube.calubegiff

URCGIF has an on-line Qutreach Program Lo Tacilitate
understanding and application of inversion technologies
The program  provides web=hased case-histories of
inversian applications (eg, DC resistivity, P, magnetics and
gravityl: tutorials (eg. 20 forward modelling and inversion
of DC resistivity and 1P data); and, occasionally,
unpublished technical notes are posted, The site also
provides a comprehensive list of publicalions [1990-1999),
Muost abstracts are avaitable directly on-line, and a large
number of papers can be downloaded in POFPostSeript
format

Inverse Methods for Wave Propagation
Applications in Time Domains (IMPACT)
www.arttic.com/projects/IMPACT

IMPACT is a parallel implementation of an inverse
wattering method, It s used 1o determine unknown
physical properties of a given oljecl by analysing its
responst o the emission of radiated signal. Applications
include  Flectromagnetics, Acoustics and  Ultrasound
Imaging. A brief overview of the soltware s available in
FOF format, A complele deseription of the IMPACT methad
is mvailable on registration (no charge). Contact detalls for
arganising access to code are also glven.

Northeastern University Wavefield Inversion
and lmage Restoration Lab (NUWIIRL)
claudius.cee.new.edu/nuwiirl

WIIRL focuses on the solulions to inverse problems arising
@ vanely of apphed geophysical fickds. A comprehensive
publicatinns list s given, including work from PhD and
Masters Theses, and conference and journal publications.
Published maleral covers adaptive  Ffiltering, lincar
reconstruchion tech-niques, statistical signal restoration
and reqularisation of linear inverse problems. A majority of
the abstracts are available on-line, This sile alse contans
finks to WIIRL colliburators and other useful websites.

Automatic Differentiation of Fortran 77 Programs
www-unix.mes.anlgov/autodifl/ADIFOR/

Given Fortran 77 source code and user's specification of
dependent and  independent  variables, ADIFOR  will
generale an sugmented derivative program that computes
the partial derivatives of all specified dependent variables
with respect to specified independent variables, ADIFOR i
available for educatioral and non-prohit research, and for
commercial evalwition. The software s supported an Sun,
HF, [BM and Intel XA6 platforms

G.A. Ryzhikov's Home Page
www. fi.uib.nof~antonych/invG html#Also

A personal collection of inversion references. Topies include
30 non-linear inversion, Borm inversion, reqularised olohal
approimation algarithms, imaging of reflectors, multiple
attenwation, and more, Papers available on-hine, and in POF
and PostSenipt formal.

Iterative Methods for Linear and Non-Linear
Equations: Matlab Code
www.siam.orgfbooks/kelleyfkellcode.htm

Matlab M-files for conjugate gradient methods, finile-
difference methods using Newton's iterative approach, fast
Poisson solvers, Newton-Keylov-Armijo algorithms, locally
comvernent Broyden solvers, and mone

Regularisation Tools Vi: Matlab Code
servlimm.dtudk/~peh/Requtools/requtools.hitml

On-line Matleb package for analysis and solution of
discrete, ill=posed problems. All software, and the users’
manual, can be downloaded directly from the wel.

Netlib - www.netliboaorg/

Comprehensive on-line collection of mathematical sollware,
popers and ditabases, LAPACK is available from this site. It
provides  roubines tor solving systems of smultaneous
enquatinns, least-squares solution to linear  systems,
elgenvalue problems and simgular value problems, LAPACK is
available Tor Fortran 77, Fortran 90 and C++ compilers
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Waves

Report from the
Web Committee Chairman

A draft web plan has been put to the Federal Executive
Commilles for comment. The proposed plan s besed on
the website design of 3 numbier of similar organisatinns

The plan proposes a relatively fal, hierarchical structure

sigmificant degree of interactivity 15 envisaged. Site
spansorship will be actively sought to defray or cover the
costs of development and maintenance; and a cléar
distinction i drawn between spomsorship and classi hied
athvertising,
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wilh mapor and miner clements as shown in the Table.
Administration will be highly automated, with content
presentation being almost totally database driven, A

Site management issues are still under consideration.

Major category Subordinate content

Home Introductory page with permanent frame containing shortcuts to all
sections and news ilems; Special announcemenls: Sile search form;
member login; shortcuts; feedback.

About ASEG Current office bearers; Federal Committees, ASEG Foundation; State
EBranches; Corporale members

Events/Meetings Mesting details; Conference calendar; Administration form

Member services How to join (+On-line application form); Member search form; Change

of members’ details; Job search; Mailing lists/discussion forums

Professional development Training (Details of selected course; Course admin form);

Scholarships and grants; 7internships, YMenlor opportunilies

Publications Publications index; On line journals; Information for authors:
Technical standards; Slide sets/presentations
Classifieds Classified service ads; Classified jobs ads; Advertising information

Education & Public interest Society news flashes (+Media relations/releases):General geophysics
news (7links, ?media monitor; Policy and government affairsfissues,
Occupational health, safely & wellara issuss); Geophysical Education

{Teaching resources); Careers Information; Related links
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Selsmio Focus

Advances in Seismic Processing

1990 -

Introduction

Many advances took place in the ared of scismic processing
during the 1590' Snme of these changes came about
because developments in computer technology increased
the computational speed by at least an order of magnitude
during the decade. Although the acquired scismic data
villumies have also increased, the faster computers have
allowed algodthms thal were previously 0o computer
imlensive (o be used in the regular processing scquenee.
Genuine algorithmic advances also took place during the
decade, In the following sections | present the significant
advanees as seen through the eyes of @ (particular) sesmc
contractor during the 90s decade and hive grouped scismic
privvessing into areas of trace interpolation, multiple
attenuation and imaging.

Trace interpolation

There was an increasing awareness of the effect of iregular
sampling and under sampling in scquisition, which has lead
to increasing use of interpolation algorithms both to
reqularise data and reduce aliasing effects. In our view,
interpolabion s a key interface between the inherent non-
unifarmity and sparsencss of acquisition, and the implicit
assumptions of regularity and aptimum sampling in our
processing algorithms,

Some of the specific developments in this area were:

The (== interpolation method of Spite (1991), which was a
large step toward allowing aliased data to be interpolated
with confitlence, Spite's technique is hased on spatial
prediction filtering and the observation, that for linesr
events, the predichion coefficients for @ particolar
frequency at half the trace spacing are the same as the
prediction coeffickents at half the frequency of the ariginal
trace spacing. The prediction coelficients are then used Lo
find the amplitudes of the interpelated traces using a least
sejuares inversion scheme. Fiqure | shows a cross-line from
4 3-0 seismic survey before and after interpolation. Note
how the techmigue has been able Lo interpoliate the steeply
dipping aliased diffractions.

Another area where interpolation has made a difference is
to fill in empty tins tor marine 3-0 surveys. Marine 3-0
data typically suffers from Incomplete offset distributions
in some bins; this has traditionally been remedied by the
wie of flex-binming, where the spatial extent of empty bins

W
gl

2000

1 expanded Lo ensure @ full complement of offsets. This
‘borrowing” of traces s typically done without any
structural considerations and in areas with dipping
geology this is not appropriate. An altermative, and better,
approach s Lo organize the data mto common offsel cubes
and perform trace interpolation using traces on both sides
of the empty hins Flgure 2 compares the twn methods of
emply bin flling, note the dipping events in the lower
left-hand corner,

Madern marine 3-0 data are often acquired with coarse
shol spacinys giving low Told and alased gathers which
can present multiple elimination technigues (see below)
with problems, Interpalation in bath the receiver and the
mid-point domains [see Jakubowice, 1994) help in
reducing this problem.

Multiple attenuation

The improvement of our understanding of multiples was
prabahly the higgest advance in the 90g, although we are
some way from realising all the attendant benefits. Maybe
the most sigmilicant devetopment has been the realsation
that, as decendants of primaries, multiples can be
predicted dinectly from the data, without a subsurface
model, a5 wsed in the free surface multiple attenuation
technigque. 1t is now also realised that sampling 15 an issue
for multiple remaoval, particularly in the CMP domain, and
that interpolation can make otherwise modest algorithms
perform Lo ther full potential,

Multiple attengation bated on the discrete parabolic
Rodon Transform [Hampson, 1988} became the de facto
standard techmgue, This has better  primary=-multiphe
separation characteristics than the F-K technigue used
earlier. A common wse of the parabolic multiple
atlenuation techmgue s o transform the data 1o lhe
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Fig, & Composan of
anuitiple efiminodion
feehmigues. On the fef i5.a
stock without muftipke
efiminiatian, I the il is
o stumk willy the F-K mitffipie
elimination method and on
the Hght s o stack with the
parmbiodic austiple
elrmntnnr mefhocd pppded,

Fig, 4. Comparison of pre-
Slack migravion methods.
Left shaves e shack after
nriprapfiany wikh fhe eoscouled
e thod [NMOHDMOHTOM]
Right shows the stock ofter
- Kinehbad ¥ bt
e ek Fime miggebion
Nnte less moixy nppeantnee
i better lnteral msalution
off the Mtter

pargbolic “lau-q° (where q is a measure of the cunvatune)
domain, blank the primary data, transform back, amd
subtract from the original data. This has proved to be a
rubust amd effective way of attenuating multiples where
the multiples exhibit different curvature from the
primaries. Fiqure 3 compares sections with no multiple
attenuation, with F-K wnd radon trunsform methods. The
radon seetion (far right) shows better attenuation of
multiples and less degradation of primaries compared
the F-K section in the middle,

Ihe free surfoce multiple attenvation [SMA] technique,
first developed in a 1-0 formulation by Riley and Claerbout
(1976), has been exlended Lo 2-0 and heavily researched
since the fate B0s (e, Verschuur et al, 1988). The principle
of the SMA technique Is that multiples can be predicled
directly from the data without the need for a subsurface
el and there s furthermore no requirement of primary-
multiple separability ag in the Radon Transform technigue,
The theary of the SMA technique is very elegant and
provides for the altenuation of all multiples with more
Lthan one reflection at the water-air interface. However, a
practical and robust implementation has proven Lo be more
troublesome, and as such SMA 15 nol yel @ mainstream
production techmgue.

Imaging

In general, the 90s saw a gradual trend towards more
comprehensive (prestack) imaging methods, partly because
computational costs became less of @ comsideration, and
partly because of the intrinsic linkage between Imaging
and wvelocity estimation. Thus, because velocities are
inherently obtained from prestack data, imaging is
increasingly performed prestack (or al feast partially so).
Furthermore, the progressian fram NMOD of NMO<DMO to
NMO&DMO+prestack  migration, or simply  prestack
migration [time or depth), is also dictated by the types of
velocity varralions we encounter, and this has in furn been
dictated by the types of fargets we have moved towards
{e.g. subsalt plays)

Dip Move-Out (DMO) saw some improvements, mainly to
do with sampling and its effects on the amplitudes after
DMO-stack. Beasley's (1992] technique of Equaliscd DMO

gives better amplitudes by taking into account the
acquisition sampling while his ‘Fal DMO" Lechmigue (1997)
handles the oulput binning of the DMO-operator in 3 more
optimum  way. The requirements and  problems in
application of DMO for land dato and single cross-spread
gathers in particular was studicd and highlighted by
Vermeer el al. (1995). Several solutions to this problem
were sugoested, see for example Cooper et al, [1996),

Pre-stock lime migrotion (PSTM) beecame more prevalent
during the decade, initially, mainky, for 2-D data and later
also for 3-0 data. The cascade of NMO+DMO«Zero Offsel
Migration[2ZOM] s an elficient way to apply PSIM
(Marcoux L. al, 1987) and could at the kater part of the
decade be used for very large 3-0 surveys, The cascaded
implementation above of PSTM is strictly valid only Tor
constant velocity (bul works reasonably well in practice for
mild veloeity vanations), As computational speed increased
the more accurate, but much more compute intensive, full
pre-stack Kirchhoff time migration lechnigue came into
production use at the end of the decade.

Before the early 905 3-0 post-stock migration was carned
out a5 3 2-pass operation, where standard 2-0 migration
was [irst performed along one direction and then in the
ather. The main reason for this Implementation was limited
computer disk and memory storage space. The 2-pass
techmgue 15 @n spproximation strictly valid only for
canstant veloeity. With mare abundant disk and memory
space available the one-pass technigue became Lhe
preferred  option.  The  fist  1-pass  migration
implementations used a splitting technique allowing 2-0
downward continuation algorithms to be used. 1-pass
3-0 migration wsing the sphiling technigue can be
implemented very ciliciently but results in an azimuthally
anisotropic, migration operator but later, 'true’ one-pass
algarithms were developed (e, Hale, 1991 and Nolfurs,
1995). Figure 5 compares impulse responses  from
algorithms using the splitting approximation and a true
onec-pass implementation.

Pre-stack depth migrotion (FSOM), 'the ultimate’ imaging
tool came into main stream use during the 805 PSDM for
2-D data was already in use by the early to mid 305 using
wave-equation downward conlinualion algonthms. The
wave-equalion algorithms perform implicit mixing aceoss
the offset axis, this means that these algorithms are very
sensitive to errors in the welocity model used for Lhe
migration, Mamly because of this fact and the
development of fast travel=time computation algorithms,
like the Vidale [1989) finite difference method or Gray's
ray-tracing technique (1986, common offsct methods
using ray-trace based Kirchhott algarithms came into use.
Later, as 3-D P50M came into widespread use, the
Kirchhaff based algorithms became even more imporkant
a5 they were the only ones that could be used ceonomically.

Ihe ray-tracing algorithms used for the Kirehhoff migrations
sw developments from Lhe Vidale first arrival to the mare
correct [for migration use) maximum energy and shortest
path algorithms, Other variatinns of Kinchhoff migration that
e Al the branches of the troveltime field, such & Gaussian
beam migration, have been in fimited use for some time,

Velacity made! building far depth migration was mainly
performed with the vertical wpdaling technigue also
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known as the Deregowski loop (1992) In the verlical
updating technigue, PSDM is performed with the commaon
offset approach using an initial velocity model, The
resulting depth migrated gathers are then analysed for
residual curvature and the wvelocity model wpdated
accordingly ot the wvertical locotion of that gother. The
technigue ks often applied in a top-down fashion, starting
with shallow layers, keeping these constiant @s successively
deeper layers were analysed. The wvertical updating
technigue is an approximation {that waorks reasonably well
in practicel, and @ more sccurale method wsing the
tomagraphic approach came nto some use by the end of
the decade. The principle of tomagraphy |8 o compare
travel-times picked from the data with travel-times
obtained by my-traong through the velocity model, The
velocity model is then wpdated, based on the errors
between these travel-times, and the peocedure repeated
unlil @ elose match s found, see Bishop et al., [1985) and
Whiting (1398),

Figure & compares time and depth migration for the same
data-set as of Figure 4, with the depth migration section
stretched back to time, The veloeity mode! for the depth
migration was constructed using 5 tamographic technique,
The depth migeation section shows better continuity for
several events, note for example the event al 0.8 s on the
right hand side.

Other advances

The above-mentioned areas af improvements have been
used in production processing on large volumes of data, Of
course, there has been much development that has nol
seen main stream production usage. Here | mention some
of these developments

4= seismic is a term used to describe the procedure wherne
F=0 surveys are repeatedly acquired and processed over the
same area. By analyzing the differences between two of the
surveys imformation reganding reservorr depletion can be
fained.

Towards the end of the decade there has been an increase
In the interest of acguiring and processing converted wove

Fidp. . Bnpule iegnonacs
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pross igarith s cheser o
the ideal, circerar response,

seisimie aver areas where conventional p-wave seismic have
problems with penelration, such as in gas-cloud areas.

Seismic processing  has generally assumed the Farth is
iotiopic, e, the speed of selemic waves s independent of
propagation direction. 10 s well known that in the real Earih’
this is not the case. Much research into imaging algorithms
that handle anisotropy was conducted during the decade,
and @l the end of it some of this research was making its way
it liemnted guantitics of production processing,

Processing tools

The toals available for processing geophysicists  have
improved deamatically, In the early 805 most processing
geophysicists had only alpha-numeric terminals available
and had to use paper-plots (or analysis and quality conlrol
10C) purposes. With the availability of inexpensive and
powerful graphic workstations, having powerful interactive
analysis software, the provessing procedures hiave been
much simplificd and have improved  the efhicieney  of
processing persannel. Velacity picking and OC of large 3-0
suiveys & now, lypically, performed interactively on a
workstation, Large 3-Ds can now also be displayed in vision
centres, with very powerful graphics computers, on cinema
size soreens allowing rapid scrolling through data-cubes
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Acquisition and Processing of
Single Sensor Seismic Data

Abstract

Surfoce seismic et are normally acquired using arrays of
receivers, gach array forms a graup, which s recorded into
a single seismic chonnel Two of the moin drowbacks of
comventional anolog arrays are thot the outputs of coch
receiver element are simply summed without any pre-
pracessing and that the spotiol sampling is fized af the
survey design stoge, A new ooguisibion system hos been
developed which con record up to 30,000 channels so cach
companent of the army con be digitised ond recorded
ingdividually, this s colled single sensor recording, The
systern consists of the aogwisiion hordwore omd o swite of
softwiare fools for processing the dirfo. Single sensor dati
will yield improved dota quolity os improved noise
attenualion resulls from the process of digitel group
furming [DGFL In addition, climinating intro-army static
variations retains high frequencies fnst when statics are
averaged in conventionol anolog arroys. DGF also allows
greoter flexbiity fn the processing centre. Outpot
sgmpling may be varfed during processing sa different
pracessing schemes can be employed for different
terrpora! and spotiod ports of the suovey In o single survey
shot to mmoge multiple torgels, the workflow con be
aptimised for each target. The new system moves us a sfep
closer to decoupling the geophysics of the imaging process
from the geguisition hordwore ond reduces the fevels of
noise and distortion, which limit the bondwidth of
seismie it

Introduction

The current method of acquiring selsmic data invalves the
deployiment of groups of hydrophones or geophones, in the
case of fand acqusition, receivers are laid out in a regular
pattern aver the survey area; in marine acquisition they are
towed behind the recording vessel, Normal practice has
been to form recever groups by conneeting the oulputs of
individual receiver elements, however there are drawbacks
associated with the nature of the analog array, The outputs
of these elements are simply summed withuut any
processing apphicd, as the growp forming & hard=wired in
the acquisition system. The ideal would be to record each
individual receiver element into its own seismic channel
(single sensor recording] so What @ dense gnd of reecivers
samples the entire wavefield alias tree, however, this has
bieen prohibited by cost and equipment limitations. The 0-
Land seismic acguisition and processing system recenlly
launched by Schlumberger has increased the number of
channels which can be recorded by an order of magnitude,
e making it possible to record up to 30,000 channels, The
concept @nd polential advanlages of single sensor
recording are not new, as limited acquisition experiments
uging single sensors have been carried out in the past
However, the use of this technique has previously been
prohibitively expensive, and impossible for the large aresl
layouts comman in modern 30 surveys

The system capable of avguinng single seasor data not only
consists of the scguisition hardware but also of a tonlbox

of geophysical software for pre-processing of the data. This
allows sophisticated methods of group forming that offer
the potential to deliver higher guality data than was
previously available. The principles behind the group
forming processes and the advanlages of recording
individual receivers are the subject of this article.

Concepts

Same of the main advantages and processes invalved in
single sensar recarding are specific ta the land acquisition
siluation, while olhers cover both marne and fand
cnvironments. The recording and digitising of single sensor
data remave some of the Inadequacies in conventional
methods of recording and processing:

Wavenumber response:

Receiver arays are used as wavenumber Tilters 1o remove
unwanted encrgy such as surface waves in land acquisition.
Ag these surface waves generally have much Inwer
measured  velocities than  reflection events ot any
frequency, the noise wavelengths must be shorter and their
wavenumbers - greater. 5o, in theory, for any desired
frequency, naise may be suppressed by the application of
an appropriate wavenumber Tiltes, It s a simple case of
shooting some noise spreads W determine the veloeity and
dominant wavelength of the noise and group the detectors
into linear arrays of length equal to this wavelength. The
array will then have @ rejection notch at the noee
wavelength, leaving a signal only shot record. In reality the
situation is not as simple 3¢ this: although signal and aoise
are separable at any given frequency, over the entire
seistmie bandwidth signal and noise wavenumbers overlap,
therefore an unwanted cifect is that we may notch signal
at higher frequencies. This may become severe where
dipping reflectors are present and depends on whether
shooting s updip or downdip (Ongkichong and  Askin,
1887). Small erears In geophone coupling and pasitioning
will also compromise the performance of the array
(Newman and Mahony, 1973). In addition, arrays have o
sinc=type wavenumber response, which has-side lobes and
does not have a desirable passhand shape.

The new generabion of acquisition systems will enable
impravement an the conventional areay by digital group
forming (DGFL. Assuming the wavefield s adequately
sampled,  any  Ume  andfor  Freguency  dependent
wavenumber response can be applied. This will allow better
separation of signal and noise and the removal of noise
without adversely affecting the signal.

Perturbations:

Land seismic data may contan & significant component of
intra=array statics as individual grophones in the array can
hawve different elevations, coupling and residual moveout
[see Figure 1), A simple sum of all the geophones i the
darray Qs dn averaged stalic value, however, with single
sensor data each trace can be corrected  individually,
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Higher frequencies are usually lost within a conventional
army due to the smearing effect of the perturbations;
therefore single sensor recording retang the gher
frequencies in the data.

Output sampling:

In conventional recording the output sampling is fixed ar
the point of survey design, thus limiting the options at the
processing stage. In single sensor recording grouping is
variable and may even be vaned during processing.
Schemes, which include space and time variant hinning,
become available to the processor,

Group forming

At some stage i the acquisition and processing chain the
volume of single sensor data will be reduced by digital
qroup forming (DGF). The type and complexity of the
pre-processing of the raw data will depend on where in the
chain the DOF occurs. Fgure 2 shows @ comparnson
etween a conventional field system and ane where DGE
occurs in the field. Group forming may be achieved using
different oplions:

» Receiver outputs are grouped inoa fleld station
unitfdigitising unit. This has the advantage of reduced
data rates over the field network bot lacks flexibility as
it assumes prior knowledge of qroup  forming
parameters

¢ Group forming in the recording truckfinstrument room.
All single sensor data are fransmitted to the central
acquisition system, The group forming may not
necessarly be done inoreal time, bul @s an offline
process when parameters and field conditions have
heen established. This is more flexible than the previous
case as parameters may be changed to allow for
varying  conditions affecting data quality, such as
weather or terrain.

*  Group forming in the dats processing centre, This is the
mast flexible of all applications as it is one channel per
receiver — the logical ultimate goal [Dngkiehang, 1988),
Bin size parameters can be varied during processing to
delwver multiple datasels, cach optimised Tor a different
target depth. The price paid for the increase in
flexibility is a large increase in the amount of data
being handied in the Geld and the processing cenlre,

Data examples

In Figure 3 the left hand shot gather s recorded a2t 30 m
intervals with a fairly large analog array, whereas the right
tand shot gather is recorded at 5 m intervals, with one
single geophone every 5 m, There are two small sand dunes
on the spread, which cannat really be seen on the analog
qather. In addition, the ground rall is aliased on the left but
well sampled on the right, which enablés better
attenuation, Figure 4 shows data recorded wsing amalog
arrays [left), which shows aliased groundrall. The geoundrall
has been attenuated using DGF [right).

Conclusions

The new generation of seismic acquisition systems offers
the potential to improve data guality  drsmatically,

" Fig. 1o Sdadie eiroes cenid
PV sl bedeconvolved when datn
i q\"-‘( ave summed before stotic
- _-—.h oTeECTions e myslied.

E b i : :!hlh Simple-srirsan dale can be
bde j - — correeled before processing,
s .

LE
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I E
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Fig. 2 A comparison bepween the comeentional and point receiver aoguisition technipues Top: The
comventional way of seismic ocquisition, with analog groug forming applied o the field Lsing geoghane
avrys. Bothon: The proposed method of aoquring poit receives ddatn, with groug’ fermng, applied by o
haptenl Geomp FoOrrming s
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Fa. 3, Shot recards recorded with analog areays with o 30 m group infervef flelil and with single sensors
spoced ot 5 m frightl,
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techinology if s now possible to record

‘uncommitted” data ta tape,  Another
patential bonus of single sensor recording is
improved  repeatabibly  due  to more

geeurate recording of the wavefield. This
will aid in the wse of 40 (time-lapse] seismic
data to map fluid moverment within the
reservair over Lime,

The ideal land recording pattern would
consisl of sources and recevers armanged in
i dense areal pattern acrnss the whaole
surviey area, which would result in alias free
recording of the entice wavefield. This is
likely to remain impossible due to logstical
and cosl constrainls; however, single scmsor
recording  permits the recording of a

‘rompromise geometry'; alias-free recording
of cross<spreads using orthogonal geometry
[Vermeer, 1990, 1998). In this way it is

.o
0.5

S
1.0 (A AN
1.5

possitde to reduce the pereanial pmblems of
selsmic data - noise and distortion, which
limil the seismmic bandwidth, The setual level
of improvement in data quality remains o

he seen as projects wsing  the new
technology are just commencing, However,

¥
s
"

the technology is certain to make an impaet
an the market and is likely to be the way
that most seismic acouisition systems will
goin the fulure.

if

L
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slalies varigtions degrade data quality. In marine
aciuisition there s the potential to increase production
rates by being able to shoot when weather conditions
wiuld hive previously stopped operations.

It growp forming is done in the data processing centre and
ane channel per receiver s recorded on ficld lapes, the
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Using Seismic Attributes

The basic seismic attributes such as amplitude, freguency
and phase and their many dervetives are uselul tools for
detining the extent of hydrocarbon reservolrs. In the early
life of a field there is very little well control and it is easy 1o
produce a straight line function linking a seismic attribute Lo
d particular reservoir property, For instance, @ seismic
amplitude map is often translated directly into a nett pay
map and this is then used to model the reservoir or plan
further development, Bul is this correet?
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Figure 1 shows @ plot of reservoir net sandfgross reservor
thickness versus a seismic attribute (average instantanenus
phase] for a small field with 11 wells in the vicinity, The
instantaneous phase of a seismic trace is calculated @t
cach sample point and the svemge value s colculated for
Al points within 3 window that straddles the reservair,

The data points show @ general linear trend and @ lincar
function could be derived to deseribe the general trend.
Figure 2 is a map of the seismic attribute over the field and
surrounding area and could be wsed to describe the net/
gross distribution of the reservor,

The coefficient of carrelation between the well and seismic
data is reasonably high at 0,75, 1T | remember my slatistics
correctly, this means that the net/gross calcwlated using
this seismic attribute has only 3 560 (0.76 % 0.76) chance
of being correct. From my experience, this is o good
correlalion,

It is not uncamman to have correlation coefficients of 0.6
[36% probability of being corect] or less. A low correlation
could be due to nolsy scismic data, variations in geology
around the reservoir interval of interest, a poor selection
of seismic or reservoir attributes or some other reason,
With such a low correlation between seismic and reservoir
attributes a different way to model the reservoir is needed
that takes intn account some of the uncertainty,
Stochastic reservoir modelling based on seismic allrbute
information and well data is @ useful tool for dealing with
this uncertainty.
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Abstract

An interpretotion of oefomogretic, grovily, oulcrop
geology and drll hole informotion for the Boulio and
Springvale 1:250 000 Sheer areas, Cueensfond, maps our
inits of the praspective Mount [so Infier, where they
punge soutfwerd beneath the fat lving Georgine Bosin,
Over 95% of the Praternzalc Maount Isa Inlier in the aren
ig under the Cambrinn Geanging Basin sediments

A methodology  was  developed for geologico!
interpretation of aicborne geaphysical dota, which cauld
be wsed as o basis far ather regional gealogical studies,
The miethodology mokes use of GIS omd emoge processing
software to  integrote afl ovailable  geoscientific
infarmation inta o single environment. IF significantly
reduces the time required to onolyse and inlerpret
regiom geosoienoe dolo-suels.

Calculations of depth to magnetic basement show that
thuch of the prospective Mount fsa Inlier i the north of
the orea s less than 200 m below the serfoce, while the
thickness af the covering Geanging Basin is 05 much os
3400 m in the south, Prospectivity for bath mrineral amd
Ivdrocorbon resources 15 bigh in the study areo.
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Fig. 1. Regional gealogioal setting.

Prevviously unknown valcanic wnlts were identified within
the Georging Basm  sediments, In oddition, the
interprelotion identified o senies of imtrusive features that
appear to hove troversed the Georging Bosin sectinn 5o
that their tops are clase to the present day lond surfoce.
These intrusions have dimensions ond  choroclerstics
similor fo kimberfite pipes.

Introduction

This study aimed to map the continuation of the Early to
Middle Proterazaic Mt Iz Infier southwards under the
cover of subhorizontal sedimentlary rocks of the Cambnan
Georging Basin, The study arca (~150 x 200 km) s in
western Queensiand, south of Mt Isa [Figuree 1). [t cantains
the southern-most outcrops of the Mt Isa Inlier in its
northerm-muost 10 km. Cambrian and younger rocks overhic
the continuation along strike of the Proterozoic mocks
seuith af this.

The Australian Geological Survey Organisation [AGS0]
carricd out an airborne geophysical survey of the Roulia
and Springvale 1:260 000 Map Sheet areas, during 1996,
The survey was flown on east-wesl Tlight lines, spaced
400 m apart and flown BD m above ground level.
Magnetic, radiometric and digital elevation model data
wene acquired (Brodie, 1999 with the magretic data
beng the pnmary data vsed in the interpretation,

Other data used in the interpretation included:

* Bouguer gravity data from the "Gravity Anomaly Map
of the Australian Reqion”™ (2.6 km grid cell size, hased
an 11 km station spacing] (Murray, et al,, 1997].

*  [igital geology - the 1:500 000 scale "Geslogy of The
Mt Isa Inlier and Environs® (Blake, 1987) had been
digitised by AGS0. A 1:250 000 scale "Geology of the
Duchess-Urandangi Region® [Blake, 1983) map was
dlso wsed,

= Water hare drill logs [BMRB, 1960),

The rocks of the MU Isa Inler are folded and faulled
sedimentary and igneous units, intruded by several mafic
and granitic bodies, with a dominant north-south
structural trend. Metamorphism has occurred regionally Lo
greenschist  through  amphibolite  levels, generally
increasing in grade to the east. Most units dip steeply to
the cast. The study area contains the continuation, along
strike, of three major tectonic divisions of the Infier: the
Western Fold Belt, the Kalkadoon-Leichhardt Belt and the
Eastern Fold Relt (Figure 1), Currently known gold and base
metal mineralisation occur mainly in the Western and
Eastern Fold Buelts (Blake, cf al, 1990).
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The Western Told Belt is subdivided into the Lown Hill
Platform, Leichhardt River Fault Trough, Myally Shelf and
Ewen Block, In the study arca, rocks of the Leichhardt River
Fault Trough dominate the stratigraphy of this Belt. The
Kalkadoon-Lefchhardt Belt comprises the Kalkadvon-
Leichhandt Block and the Blockdale Block. The Eastern Fold
Belt contains the Mary Kathleen, Ouamby-Malbon and
Clongurry-Selwyn rones (Blake, 1987). Parts of all of these
three zones are Tound i the study arce.

Ag well as being suhdivided spatially, the Mt Isa Inlier can
be subdivided - stratigraphically, The oldest rocks m the
sequence are known @ Lhe basement and were deformed
and metamorphosed betore the oldest cover rocks were Lid
dovwn. The basement rocks are alder than 1875 Ma; the anly
unit in the interpretation from this growp is the Plum
Mountain Goeiss. The oldest cover scguence 5 cover
sequence 1, which eomprises the Leichhardt Volcanics and
parts of the Tewinga Group. Cover sequence 1is only found
in the Kaltkadoon-Lewchhardt Block in the study arca. The
next oldest sequence is cover sequence 2, which is far more
widespread. It ocours in all three tectonic divisions and
congists of the majority of the unils mterpreted i the
study arca, cxcluding those listed as parts of the other
sequences. Cover sequence 3 containg the youngest
Proterozoic rocks of the Inlier It includes the MU lsa Group,
which outcrops just to the porth of (but s interpreted to
nut cuntinue inta) the study area, The cover sequences and
their refatinnship ta the broad tectonke divisions described
above are illustrated in Figure 7.

The nnly current mining operation in the study area s the
Oshorme Cu-Au deposit [Davidson, et al,, 1990), located in
the northeast cormer. The MU sa Inlier immediately north of
the study arca contains numerous world=class copper, lead,
zine and silver deposits. It has also produced substantial
amounts of gold, uramum and cobalt (Blake, 1987). In the
Georgina Basin, phosphate deposits have been mined and it
is also a target for petroleum exploration.

Interpretation Methodology

A methodology for the routine gealogical interpretation of
airbore geaphysical datasets was developed [see Figure 2,
After @ hterature review and collation of all relevant
datasets, the interpretation was carried out digitally using
a nengraphic information system (GIS), In this case, the GIS
used was Arcinfo, The GIS was wsed prmanly as a digital
ight table’ to easily overlay datasets o gquickly and
accurately  test for correlations between  datasets
Interpretation lings and polygons were drawn direclly into
the Gl% Geophysical transformutions were made in
Intreprd, while ER Mapper was used far the image
processing. The hardware used was a Unix workstation with
dual head monitors,

Several enhancements [Milligan £ Guan, 1997) of the
geaphysical and geological data were prepared for inclusion
in the GI5. Those images produced for this study include:

= TM! [RTP), ealawr. To compare the amplitude of
anomalies, withoul any asymmelry introduced by sun
anhgle enhancements,

» First vertical derivative of TMI [RTPL greyscale. To
define high-frequency anomalies in the dataset.

& Ffirst verlicol dermedive of TMI (RTP), with northeost

FLOW DIAGRAM FOR

AEROMAGNETIC INTERPRETATION

! Geological review |
I Data identification ]

Y

Assemble GIS of all relevant layers

Digttal geclogy
Asromagretio data
Radiomotng daty
Grawily

Topography

Plus possibly:
Drill hales
Satallite imageary
Air pholas
SLAR, ol

Enhanca
whare

appropriate

Y +

Qutline magnetic
*lines® and “polygons®

Compute depths
o magnetic source

Y

Refine "lines" and "polygons®
and giva them geologicalf

Mode! selected
B0Urces

geophysical identifications

Cartographically edit
intarpratation to

produce publication quality =
digitalfhardcopy
final product

illumination, colour, Also used Lo defime high-frequency
anomalics in the dataset. It also provided clear
definition of separate bodies that produced single broad
TMI anamalles

Tatal mogretic intensity [TMI] redeced o the pole
[RTPL with cost-west lumination of its first vertical
aerfentive, colour (Figure 3] To present an overall view
of the magnetic data, with an acceptable compromise
between  displaying long and  short  wavelength
information.

Autamatic gain control of first verticol derivative of
TMI IRTPL. greyscale, To present Lhe shorl wavelenglh
anomalics in the magnetic data; especially the circular
hullseye anomalies interpreted as intrusive pipes,

Frg. 2 Florw atingrem for
peramagnetic imterpretation.
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Fup 8, Toatal it
treteisily, redfited to the pole
with dost-west (lamination,

Magenta tigh, bive low
Coli fnaielie.

Fig. 4 Totof mognetic
intenging upward continued
TOMMD i, el 20 s
mrrly i fmiers .Mr:grnm

figh, tiste fow colalr piiette.

s TAMI(RTP) upward continued 1000 m, colowr. To prisent
the long wavelength anomalies in the magnetic data.
This image is shown in Figuee 4, with 20pms? gravity
contours supermposed

& Polpssivm (red), Thorruem fgreen), Urnmiom (blue) HGE
clour composite of gomma-roy specfrmetric data.
The thickness of cover prevented any response from the
Proterozoic basement, Most radiometric anomalics
appearcd to be caused by alluvial sediments.

* [Ngile! Elevation Model, with easterly ilfumination,
colour. To check the topographic controls on the
radiometric anomalies,

& Bouguer grovily, cofour. Used, with gravity contours
(Figure 4) to assess the qravity dara.

The interpretation starled by producing @ “magnetic
source map” based on the acromagnetic survey data, The
outlines of magnetic saurces were estimated using the
known shapes of anomalies arising lrom simple model {eg.
dipping dyke, verbical cybnder) sources.  Geological
identifications  were assignied, where possible, to the
magnetic sources and structure and distribution of non-
magnetic units was inferred, Ancillary information such as
outcrop geology, drill information and gravity data, plus
gealogical reasoning based an the texture and amplitudes
af the magnetic anomalies was wsed. Structural
information (faulls, folds, cle) was deduced from the
geometnie shapes and relationships of ources and known
deformation of carrelated units to the north,

Depth to magnetic basement

As approximately 95% of the Proterozoic rocks in the area
are under cover, it is important for mineral exploration to
kriow the thickness of this cover. The averlying Cambirian
Geargina Basin sediments are prospective for hydrocarbon
resources, so knowledge of the thickness of these
sediments is imporlant for bydrocarbon exploration. Depth
to magnetic spurce maps for the area, generated as part of
this project, were published by Meixner, [1997, 19970),

Encom Technology's Automag, software was used to
calculate depth to magnetic sources, This is based on
Naudy's {1971) method a5 modified by St (199, and
operales on magnebie profhile data. A window 8 moved
along the profile and a comparison is made of the
calculated anomaly from a dipping tabukar source for a
range of physical properties wilh the messured magnetie
field. Sulutions with sutficiently elose comparisons are kept.

The method makes some assumplions, which musl be
cotered for, The modelled body is assumed to have an
nhimibe strike extent, which is valid when the body has a2
large strike extent In relation to its depth. The profile is also
assumed to pass over the centre - and be perpendicular to
= the strike of the body, Solutions are then forward-
modelled. This forward model is compared with the profile
to check the reliability of the solution, Poor solutions ans
rejected and @ stike correction s applicd for bodies that do
not strke perpendicular to the profile. The final solutions
are then gridded to produce o continuous surface. 10 the
case of local discontinuities in depth o source (e,
thsplacement @cross @ Tault), this surface may be inaccurate.
It should be noted that this surface Is the depth to magnetic
siwrces, which is interpreted to approximate the thickness
of the overlying non-rmagnetic Cambnan sediments.,

Significant areas were caleulated as having less than 300
m of cover rocks over Lhe Proterosoic basemenl. The
thickness of the Georging Basin sediments i the south of
the arca was greater than 3400 m. Comparisan of the
enlutiong with petroleum and water bore drilling resulls
was extremely favourable - the caleulited solutions were
wilhin 10% of the drilling results where these Infersected
crystalline hasement
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Overview of Geophysical Data

The magnetic data for the study area (Fgure 3] can be
divided into three broad north-south onented regons, Two
high magnetic intensity regions flank @ central region of
aenerally nwer total magnetic inteasity, This central area is
the Kalkadoon-Leichhardt Bell, and the two higher
magnelw ntensily reguons are the Western and Eastern
Fold Belts. As shiown in Figure 4, the Kalkadonon-1eichhard
Belt Is generally assoclated with low amplitude gravity
values,

Interpreted Geology

A simphfied view of the interpreted  geology 15 shown in
Figure 5, Mare detailed maps were published by Mackey ¢t
al. (19882, 1998h)

Western Fold Belt

The Western Fold Belt consists mamly of linear, strongly
magnebised steeply dipping bodies, which are interpreted
as continuations of kwya Creek Meta=basalt and Eastern
Creek Moleanics (labelled EC on figure 3). The Eastern Creek
Voleanics also produce gh-amplitude gravity anomalics
and, 150 km to the north, host the world class Mt Isa Cu-
M=£n=Aq deposit.

A region of generally featureless magnetic texture is
interpreted as part of the Mt Guide Quartzite (MG). A large
oval-shaped region of moderate magnetic amplitude and
smooth magnetic texture in the south of the area comeides
with @ gravity low anomaly (G). This is inter-preted as
granite, pssibly a correlative of the Sybells Granite in the
Duchess area

Kalkadoon-Leichhardtl Block

The Kalkadoon-Leichhardt Block consists of east dipping
generilly nor-magnetic Proterozoic granite and voleanics
The western part is 3 region with a strongly lineated
magnetic exture, interpreted as arising from a mixture of
granite, felac gness and felsic amd mabe schist of the
Tewinga Group (1), Further to the east, volcanics from the
same tormations are more magnetically intense. To the east
of this is a region of smooth magnetic texture, inlerpreled
as the Plumb Mountain Goeiss [PM). At the castern edge of
the block 5 a region of extremely low magnetic intensity,
smonth magnetic texture and a gravity high, which is
interpreted as part of the Corella Formation (C), containing
amphibolite, marble and cale-silicates, Late Proterneaic
fahbroic intru=sions are also evident,

The contact between the Kalkadoon-Leichhardt Block and
the Eastern Fold Belt is the Pilgrim Fault, This s clearly
shown in the magnetic data as o dramatic change in
amplitude on either side of the faull.

Eastern Fold Belt

The western portion of the Eastern Fold Belt coincides with
a large, high-amplitude magnetic anomaly. The area
eovered by this anomaly can be subdivided on gravity
measurements: the eastern section has @ high-amplitude
gravity anomaly and the western section a low-amplitude
gravity anomaly. The western part is interpreted as a

continuation af the Argylla Formation [part of the Tewinga
Group), consisting of felsic valcanics (A) The eastern part is
interpreted as @ conlinalion of combined Marraba
Voleanies and Answer Slate [MA). The package consists of
meta-hasalt, meta-siltstone, slate, phyllite and schist

To the easl of the large mugnetic anomaly is 8 region
containing the Staveley and Kuridala Formations |SK),
which consist of meta-siltstone, slate, schist, phyllite and
meta-arkose. This region contams  three  sigmificanl
features:

& Narrow, linear, extremely inlense magnetic anomalies,
which anse from Landed iron formations within the
Staveley Formation, which hosts the Oshorne Cu-Au
depnsit

oy

[ | Kuridala, Stoveley Formations | | Eastern Creek Volcanics
77| Bandsd fron Farmation [ Wit Buide Guarisite

Fap 8 Saenpfalved inferpredafion mop

< "
T
[T cambrian intrusion [ coralla Farmatian [ Bottiatras Farmation
| Gramitn - amfiuided [ | Makbet Sandstona [ |Tewings Group
[ praterazolc sadiments [ marraba Volcanics. Answar Slate [ Plum Mourisin Gnsins

*  Posslble distrome
= Fauli

Preview AUGLIST 2000 4




Gresphysical Wapping

= Circular magnetic anomalics interpreted a5 late
Proterozoie granites, with some possible correlatives of
thee Williams Batholith

= A linear, magnetic body, interpreled a5 a dolerite dyke
trends northeast geross the Belt.

A large eircular high-amplitude  magnelic anomaly
underlies the Osbormne deposil, particularly apparent In
Figure &, This has been interpreted as a late Proterozoic
intrusion, underlying the Staveley Formation,

Several areas in the south af the Belt are chamacterised by
very lww-amplitude magnetic anamalies (R], The amplitude
of these annmalies is too great for them to be the result of
demagnetisation or @ dipolar cffect from neighboring
positive anumalics. In addition, pogitive anomalies can be
observed (n the analytic signal (Roest et al, 1992) of the
IMI data. Therefore, it is interpreled thal these are
remnantly magnelised bodies, These bodies are adjacent o
d gramtmd, probably late Proterozaic, which has apparent
zoning and intrudes the Arylla Formation.

Cambrian basalt

Twn extensive zanes of high frequency magnetic anomalics
occur in the south of the survey area (CB). These are
inlerpreted as Cambrian wlcanics within the Geomging Basin,
The textural charcter of the anomalies indicates that they
are thin, near surface, horizontal sill-ike bodies. Forward
modelling of the magnetic data produced depth estimates of
arpund 200 m whereas neighhaoring depths are around 1900
m (Meixner, 19875; Meixner 1997b), To the west ol the study
area, in the Georging Basin, Cambrian basalt craps out, which
correlates of the Antrim Plateau voleanics

Cylindrical intrusives

Numerous small circutar annmalies are interpreted as being
caused by cylindrical intrusive bodies and can be seen in
the first vertical derivative of Lhe tolal magnetic intensiy
data. Most of Lhese anomalics cannot be correlated with
umy known cultural features. They were forward- modelled
fram the magnetic data as being verbical cylinders with
tops between 40 and 60 m below ground level and with
diameters of approximately 200 m. These charactenistics are
similar tn those of igneous Intrusive bodies such as
Kimberlite or Lamproile pipas,

Conclusions

A methodology has been developed for genlogical
interpretation of airborne geophysical data, The wse of
madern software to integrate all relevanl spatial data into
a single environment sigmificantly reduces the time
required (ur inlerpretation. This procedure could be used as
i lemplate for ather regional geological studies,

The continuation of several prospective units of the
Proterozoic Mt Isa Inlier has been mapped under cover
through the Boulia and Springwale 1250 000 map sheets.
Muich of the region is under less thian 300 m of the overlying
Georging Basm, The jdentification of several “hullseye”
anomalies within the Georgina Basin section provides tamgels
for diamond exploration, The thickness of the sediments af
the Georgina Basin [in the southern part of the study area) is
also af interest from a hydmearbon exploration perspective.

Hopefully, this interpretation will enable explaration
companics to apply area selection processes 1o regions
previously considered either too deep or ool containing
favaurable rock types,

Acknowledgements

The authors thank members of the Gealogical Survey of
Queerstand for their contributions to this interpretation,
This paper is published with the permission of the Chael
Executive  Officer,  Austraban Geologieal  Survey
Crganisation.

References

Blake, D. H., 1983, Geology of the Duehess-Uandangi
Region: Bureau of Mineral Resources, Geology and
Geophysics, 1:260 000 scale map.

Blake, 0. H., 1987, Geology of the Mt lsa Inlier and
Environs: Burcau of Mineral Resources, Geology and
Geophysies, 1:500 000 scale map,

Blake, 0. H, Etheridge, M. A, Page, R, W, Stewart, A L,
Williams, P. R, & Wybomn, L A L, 1980, Mt I3 Inlier -
regienal geology and minemlisation: In Geology of the
Mineral Deposits of Australia and Papua New Guinea,
AustvIM Monograph no 14, wol 1, 915-826,

BMR. 1960, Geology of the Boulia area, Western
Queenshind, Burcau of Mineral Resources, Geology and
Geophysics, Record 1960712,

Brodie, R.C, 1999, Boulia and Springvale Oid,, Airborne
Geophysical Survey, 1997, Operations Report, AGSO, Record
190928,

Dayidsan, G L, Large R, R, Kary, GL, & Osborne, B, 1990,
Stratiformed Iron-Formation-Hosted Starma and  Trough
Tank Au-Cu Mincralisation: & New Awociation from the
Proterozoic Castern Succession of MU lsa, Australa,
Eeonomic Gealogy, 85, 1351449,

Mackey. T E. Gunn, P. ), Mewmner, A, L, B Blake 0. HL, 19992
Boulia, Interpreted geology, [1:250 000 scale map), AGSO.

Mackey, 1, E, Gunn, P L, Melxner, A, L, & Blake D, H., 1999k
Springvale, Interpreted geology, (1,250 000 scale map), AGS0.

Meixner, A 1. 19978, Estimated depths to magnetic
basement of Boulia, Qid, 1:250 000 seale map, AGSO,

Muixner, Ao L, 1887h, [stimated depths to magneb
hasement of Springvale, Gld, 1:250 000 scale map, AGSO

Milligan, P. R, & Gunn, F. 1, 1997. Enhancement and
presentalion of airborne geophysical data: AGSD Journal of
Geology and Geaphysics, val 17 po 2, 63-76.

Murray, A. 5, Milligan, P, R, & Mackey, 1, E, 1997, Gravity
Anomaly Map of the Australian Region. 1:5 000 000 scale
g, AGS0.

Maudy, H., 1930, Automatic determination of depth on
aeamangnetic profiles: Geophysics, 36, 717-722

Roest, W. R., Verhoe!, V., & Pilkington, M., 1982, Magnetic
interpretation wsing the 3-0 analytic signal; Geophysics,
§7, 116-125.

Shi, Z, 1881 An improved Nawdy-bascd technique for
estimating depths on magnetic profiles. Fxploration
Grophysivs, 22, I57-362,

3L

Preview ALUGLST 2000



Australia, 4 {apan

More than a Numbers Game:
A Geophysical Comparison between
Australia and Japan

There /@ commaon Laclic in cormpanng Australia and Japan
In statistics: donde by population if you want to show
Australia Large; or divide by drea [f you want to shaw Japan
large. As seen in Table 1, there are vast differences in arca

hand Australia's GNF is mostly accounted for by GOP It
divided by area, representing “productivity of land”,
Australin looks miserable,

and poputation. Any statistical flqrurl: hﬂ.‘i to be different by e o 2.
the factar of 130 to overcome this tactic. ——rr =
GNP (LSS 10" Eiwwy = Mres | Anizpes |
GO (LSS 1% 19t & 154 000 2 Bl 750
Australia | Japan Ratin | EeNMunpkin (USS) {1907} * 20 S0 38 180
1 GDFeapita (LSS (1940 # 1¥ 700 21 30
b
3 T L ED ———
Area (km') 7682300 377819 203:1 GOParea (USEI k') | 190} M T 0l
Population IS UAT NN | 126 BRI (N 4.7 - T ) = e e ) i
Telde J Eeonomo Inidicativs (7 Focyeiopmdid Sofanmen, ANKL

Tedide 1 Arewr erad gripmaferdion [Ercyeinpedio Beitanaion, S000],

For example, Austrilia’s consumplion of clectnoity in 1994
was 167 151 million kEW=hr and that of Japan was 964,382
millinn kW=hr, In & simple comparisan, lapan consumes
nearly s times more electricity than Australia, However, if
il ts exarmined m beems of populabon, Australia's electricity
consumption per capita is BA24 kW=hr while that of lapan
is only 7613 kW-hr Therefore an average Australian
consumes 16% more electncity than an average Japanese,
IF wee eomsider electric consumption per unit area, it 5 21
758 kW=hr/km" for Austealia and 2 552 497 KW-hrf km' for
lapan. This means that Japan uses 17 Limes more
electnicity than Australia per umt anca.

The Australlan Saciety of Exploration Geophysicists {ASEG)
Iais 1385 members (ASEG, 2000, while membership of the
Socicly of Exploration Geophysicists of Japan (SE()
numbiers 1641 [SEGI, 2000). The numbers include Active,
Associate, Honorary ond Student members, Despite the
difference i the arce and populabion, the number of
membership ditfers only slightly. How can we compare and
interpret these fiqures? Is the figure for Australia Birge or
smpll? One may say, “Australia has so many. geophysicists
compared with Japan,” or "Geophysics s a popular
profession in Australia,” and athers may <ay, "To cover the
vast land, the number of Australion geophysicists is so
srmall,” Table 2 illustrates this comparison,

_Al.u.trnﬂi Japan
Mo, of geaphysicist (REL] 1641
Geophysicia : population 1:13 700 1:':r'.r 200
Geaphysiclst : ares 1:5550 km' 1:230 km

Tirlde 2, Devrsily of Gegihysivisis,

Perhaps it may be more appropriate lo use econwmic
indicators to find @ meaningful comparison, Table 3
compares the GNP and GDP between the two countries, In
this instance, even dividing by population does not give an
advantage Lo Australie, Japan is often called an "economic
supcrpuwer”, Examining the difference between GNP and
GORP, it s pnted that half of lapan's wealth comes from
overseas as return of foreign investment. On the olher

#F (Mewewew eaf, 1RGTY

Another comparison is the countries” mining and energy
production  and  exports, where  geophysicists are
[conceivably) working (Table 4),

| Austrabia | Jupan
: I il 1
Produetim (115510 (193] 14 150

T |
Exports (USS10°) (1995) iz |
Agalnst Natianal Export (%) 168 e
Export/Geophyslelst {LS510) waw | 530

frfie 4 Merarery rad Enermgy Prodfuction aml Expord H_-u'rq']«'l:‘.'f_l‘,u'd.lrr
Britannico, 2000/,

T avoid misunderstanding, it should be made clear that
“encrgy production” s petroleum and coal production and
does not include generation of electricing This table clearly
shows the Importance of the resowrce industry to
Australia’s cconomy, and geopbysicists should be proud of
themsehves tor participating inoit,

Readers may query if the production figures are correcl,
Through the school geography, we were taught  that
Australia is a resource-rich country, and lapan is poar in
resources. But Table 4 shows Japan's mining and energy
production is more than two-thirds that of Austraba, |t s
not badd. This was & surprise to me, too)

Here is another trick in statistics! The figures are compared
in US dollars. These Tigures are severely inlluenced by the
price of commodities; and it & not the price on the
international market but the local price. For example, price
of coal at an Australian porl is about $25/1 (USS15/1),
while coul ol a Japanese mine site cosis 20 000 Yen/t
[USS200/t). The difference 1s as large as 13 times! In fact,
Australia’s 1995 coal production of 176 078 000 t is 25
times larger than Jupan's 6 949 000 £ Perhaps similar
untair comparisans in US dollars of other commodities
resulted In the close production values shiown in Table 4

The membership directorics of both ASEG and SEG) display
the distribution of areas of specialties of the respective
members (Figures 1 and 20, For several reasons a direct
compansen s rather awkward: the classified categones e
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different belween the two sovieties; there are a signiticant
number of ASEG members with "no data®; and SEG) asks
for ’.||1U|1‘ answer while ASEG allows multiple responses,

Even with this comparison, & ditferenee between them is
apparent: a majority of the ASEG members are resource-
oriented  geophysicists, whereas smongst  Japanese
geophysicnts resource exploratiomsts ane mnonty and
close to half of the SEGI members are concerned with civil
engineering and the environmental application of

ROCK PROPERTIES

MASS - Dangily, Porasity, Parmaability
MAGNETIC - Suscaptibilty, Aemanancs
ELECTRICAL - Resistivity. IP Effect
ELECTRAOMAGNETIC - Conduwclivity
Farmmblaly, Adonssbon
SEISMIC - P, 5 Wave Valncitios
THERMAL - Diffusivity, Conductivity
MECHANICAL - Rock Strength

HELECTRIC

Other

10% CiliGas
L]

Minerals
3%

G'Water
4%

General
25%
onst!
Emdronmean - Eng

49 41%

Fig 2. Fields of tnrerest - SEGJ [from SEGY, 1998)

geophysics. This clearly reflects the difference of the anca,
F:'lHJ-lIliH'Ii'r'l and eeonomic f|l"'n.'ﬂ'|':'l|]|'|'|':'|'|: of the countries.

This difference is somewhat mutually complementary, Both
socielies have different strengths, and the number of
papers published in the journals and presented at the
respective conferences reflects it

A distussion has stirted between ASEG and SEG) towards a
general agreement of cooperation and  friendship to
encourage il'l[l_"r.n_'l,.'l_:l'- between the societies and  thenr
members.  ASEG s co-sponsoring  the SEGI's  5th
Intermational Symposium in Tokye in January 2001 and
ASEG s negotiating  with SFG) to co-host our 15th
Conference and Exhibition in Brsbane i Augusl 2001,
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Lock Doctor

Magnetic Susceptibility in Sedimentary
Basin Studies - some Features of the
Hawkesbury Sandstone

Introduction

Magnetic volume susceplibility (k] is a useful physical
property in the study ol soft rock sedimentary basin
sequences, but preferably it needs to be measured with a
sensitive high resolution instrument that is accurate to
110" S0 or Letter, and that generally means @ careful
laboratary study of subsamples from drilleares or auterop
faces. When viewed In a drillhole log format magnetic
susceplibility data can show  similarities to a patural
gamma log. Accordingly mag k muay be used for ithologicsl
Interpretation, zone delineation, and correlation, prosided
that there is a reasonable degree of geological control,

The sediment mag k response may arise from paramagnetic
minerals such at Fe hearing hiotite, illite and siderite, or
antiferromagnetic  minerals  such as  hematite and
Termichydroside  mineraleids (collectively  limomitel, or
ferrimagnetic minerals such as magnetite (or combinations
of these] occurring authigenically &jor diagenetically in
shaley, silly and sandy sequences of contimental or mirine
prigin. Thompson & (Mdfield (1986) have discussed
magnetic minermlogy and some sedimentany  processes;
Clark & Emerson [1997) have reviewed the rmnges of
magnetic susceptibility values in minemls and rocks, and
alsn  pointed out the possible contribution  from
paramagnetics; and Fllwood et al [1999) analysed

susceptibility records for chronostratigraphie. markers
carrelating Devonian marine beds

The Hawkeshury Sandstone

The Triassic Hawkeshiry Sandstone is a2 massive formation,
up to =230 m thick, comprising mainly fine 10 medium
grained argillzceous quartz sandstone with a few peroent
interbedded mudstone. This porous [~13%) rock forms
distinetive outcrops in and around Sydney, but it has by no
means been extensively studicd except geotechmcally and
A% a bullding sandstone, The sandstone beds are lenticwlar,
up to 10 m thick and 500 m [ateral extent. Individual beds
fack peesistence as would be expected from  the
Hawkesbury Sandstone's interpreted ongins as an and anca
hraided river system possibly akin to the modern Cooper
Creek or Digmanting River in Queensland or to alluviation
i | much weller region such @s the modern Brahmaputrs
River in Assam and Bangledesh (Branagan, 2000).

Standard [1969) has discussed the Hawkesbury Sandstone
and its mineralogy. The approximate solid mineralogy i (by
wirlume): B0 quarty, 2006 peller and matrix clay (kaalinite:
illite: mix layer ~12:7:1), 10% secondary silica and
cirbonate cement (ingl. siderite], and a 10% melange of
bintite (degrading or degraded to Fe oxides, muscovite,
sericite), graphite B carbonaceous material, weathering
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and alteration dependent limonite, and heavy minerals
such as gircon, mongate, lovrmaling, rutile, imemte. These
heavy monerals ¢an be found, wswally sparsely, in
sandstones af all grainsizes. Magnetite may occur but anly
in minute amounts, subordinate o paramagnetie (il pure)
ilmenite, Analyses show the magnetite often appears to be
absent (Ward B Taylar, 2000). Fe mica, siderite, lImaonite, Fe
illite and ilmenite/magnetite would be expected Lo
contrbute to maynetic suscepbibility, The K content of iiite
and mica, the scavenged U content of carbonaceaus
material, and the L, Th content of zircon, monogite and
tourmaline would be expected to contribute o natural
QT CIIISaIs,

Pelrophysics

Physical property studies have been carried out in lhe
laboratory by Robson (1978) from @ geolechnical
viewpoint (summarised by Pells, 1905), and by Emerson
(2000) whose data have been used in this article, This latter
program investigated 104 sandstome and  associted
mudstone samples from a nearly complete Hawkesbury
Sandstone seetion (263 m) in Pacific Powers Fvelelgh
harehale near Redfern railway station about 3 km south of
the Sydney CBD, A few samples from the Sydney suburbs
were also measured. Table 1 summarises some physical
properties of selected samples measured at mesoscale.
Four sediment cateqories are listed in Table 1: medium
grained (0,25 to 0,50 mm) relatvely clean, white, quartz
sundstone with  kaalinite, =025 mm grainsize
eartanacenus [kiminated] kaolinitic giartz sandstone, fine
grained [0.13 to 0.25 mm) dusty, darker, clayey sandstone,
and @ gritly mudstone in the mediom-coarse silt (0,03
mm) grainsize range.

The four coarser sandslones have guartzfkaolimte grain
densbies, refatvely low mag ks, relatively high resistivities
[less ¢lay), and natural gamma emissions that vary with K
bearing clay and mica content and heavy mineral conlent
(g, munazite — high Th, carbonaceous — high U} The
two lowest mag k samples (2x107) are strong, quartz-rich,
high velacity [Vp > 4000 mfs] materials. Despite being
similarly sandy their U, Th gamma emssions differ. The
finer yraned materials hive higher geain densities,
relatively high man ks, relatively low resistivities (more
clay] and gamma emissions that increase progressively as
grainsize decreases, @ is 10 be expected in the absence of
crratic heavy mineral occurrences. However, the gamma
response cannat be relied upon here to provide an
unambiguous indicalion of grainsize or clayiness o
shaliness g5 s sometimes erroneously assumed [see Ellis,
1987, an the wses and limitations of the gamma log in
seidiments]

Rubey [1933) noted that in agueous sedimentation
abrasinn and sarting tend to concentrate the denses
minerals in the finer grained portions of sandstone beds
irrespective of the sandstone being predominantly coarse
or fine grained. Younng ft Othoeft (1976) have shown that
grain densities Increase significantly as the felsic-mafic
mineral ratio  decreases, General data on the average
chemical compositions of sandstones and shales (Garrels §
MeKenrie, 1971) alsn imply higher gmin densities in finer
grained rocks, In o broad ond refotive sense then il is
corsidered that mag & should be iversely related to
seidiment grainsize and that man k should be directly
related to sediment grain density,

A plet of magnetic susceptibility against sediment
grainsize is given in Figure | where an inverse relationship
(R = 0.79) is apparent for the ten samples from Table 1
andd for one other for which @ grainsige measurement wias
also available. The trend for this quite limited data set can
alsn be discerned in Robson's [1978) measurements on 38
samples [R? = D.65),

A plot of mag k against grain density is given in Figure 2
for 78 sandstones and B mudstones from the Eveleigh core
sel, A direel refationship (A° = 0.69) can be seen in this
piot.

ﬁ,ﬁ Preview AUGLIST 2000



Lock Deckor

In this discussion the issue of the actual nature of the
magnetic Tractions and their gramsizes has nol been
addresseid; rather, a guite empirical approach has been
employed, Further study may lend to a refining of the
technigue suggested herein, Three olher points are worthy
of note. Fisstly, in very quartz-rich law clay sandstane
("sparkling™ Hawkesbury Sandsrone, due to silica
overgrowths] mag k's may be negative owing to the
dommnance of diamagnelic quartz. This s @ wselful
lithelogical indicator, but it is not present in the data set
cited herein. Secondly, the galvanic resistivities display
anisatropy  that increases considerably as grainsize
decreases, |15 thought that the magnebic susceptibilities
are probatily anisotropic ton and that this would be useful
in sedimentation studies. The Eveleigh  magnetic
susceptibnlities in the plots are bulk values averaged from
several subsamples from cach depth specimen and
rounded off o 1x10" 51 Thirdly, remanence responses
from five samples were extremely low (S0 mAfm] and in
fact were really in the nose level of the spinner
magnetometer used. Paramagnetics have o remanence.

Depth-Logged Data

The labaratary data are depth-platted in Figure 3 together
with uncorrected gamma log readings from the Eveleigh
borehole, Four subsurface zones are shown and  are
summarised in lable 2. The sampling is sparse (of the order
af the average individual Hawkesbury Sandstone bed
thicknessl, the sequence embraces many alluviel cul and
fill and upward and downward coarsening subeyeles, and
fine detail could be distorted or missing, so the interpreted
zones are broad, Nevertheliss, they do agree with visual
inspeetion of the core, A feature of the interpretation is
the reliance on mag k where the amplitude variation of the
readings imparts a good dynamic range to the data. The
magrelic data are cormoborated by the grain densilics and
resistivities, The gumma log shows excellent local
agreement with the mag k infarmation but facks a
cohesive character from top to bottom of the sequence.
The mterpretation s m sccord with the hydrogeologies
subdivision of the Hawkeshury Sandstone: sandy top and
hottom sections separated by a silty central part [McKibbin
£t Smith, 2000],

IThe 37 m thick bottom zone may be the Gosford
Farmation (upper MNarrabeen Group]l and not  the
Hawkesbury Sanustone as this bollem unil has relatvely
low porosity and low resistivity, which scems o be a3
consequence of porosity texture and saltier groundwater,
The zone is mainly sandy and is [overall] upward Gining. The
pusition of the base of the Howkesbury Sandstone has
always been debateable; perhaps mang k informatinn can
shied some light,

The 112 m thick sandy lower mid zone has quartz rich
sections and mudstone lenses (lithified billabongs in
Branagan's Cooper Creek analoguel. These are easily
recognised o the mag k and gamma data, Resistivities are
generally high as clay, overall, is diminished. The average
maty k In Tahle 2 would be halved if the high mudstone
values were omilled. Rock clast sections of sandstone wlso
give higher readings.

The BOD m thick finer grained upper mid zone is
differentialed from the others by an overall inerease in

depth n,

Long
[thickness] m samples | 5x10-5  gfemd i |
i [mean]  (mean) obm m
| | | | [mean)
1 TOPF 26-B0 7 9 2.6y 75
{54 m)
20 MID-FINER | BO-140 m 4 2712 BE
(60 m)
| 2bMID-SANDY 140-252 38 n 2.69 125
12 m)
: 3 BOTTOM  252-289 | 0 9 200 ]
37 m)

susceplibility, a decrease in resistivily, and interesting
correspondences in the mag k, grain density and gamma
trends,

The 54 m thick top one represents @ younging change Lo
sandier conditions culminating in a very clean sandstone
sectinn in it uppermnst parct. In this top zane the mag k
and gamma data are in good agreement and corrobora ted
by the grin density omd resistivity dabi,

mag k grain dens. galv, resist,

commaents

seds upwird coarsening
mar k averall decrease
with decrease in depth

seds upward fiming,
nian k overall increase
with decrease in depth

mazsive sandy seds
misg ks low exeepl Tor
mudstone intercalations

seedls wpward fining
may be top of Gasford
Formation (not H.5s)

Tatie 2. Interpreded
Pirysicd Sones, Howkesbury
Sandstone, Evelelgh Broad
anes only, sedimentation
sulytieds puesenl, inge
sy bl sp minch
detall mivsing, overoges
inciide high readings on
s tintes and dunpied
with rock clasts,

PHYSICAL PROPERTY LOGS HAWKESBURY SANDSTONE SAMPLES

magk Shiig® puerama AP BEGA ghan' resist o, chim m
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Fig, . Fraseond pogresty varhees mesrsaned an the belsweliey fexcept the bovelude o) plotbed oguest
deyrite Sempies {n=fd] ore lom the owkestiury Sondséone sequence i Pocifie Power's Evedeigh rillhoie
near Redern 3 km south of the Sydney CBD, nterpected zones are shown: T i top, B s boroom, M 1§

mticddle, F s finer groined, § is spndier and coarser grained (see Table 21
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Conclusions

Accurate determinations of mag & have a place in
petrophysics studies of sedimentary sequences, Mag k
infarmation ean supplement gamma data and complement
ather physical property measurements. Depth-plotted and
cross-plotted mag k data should contribute to o bette
understunding of ithological and environmentul features,
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Footnote

A reviewer af this article commented:

"This article demonstrales that magnetic susceptibnlity
could have wide-spread application as @ supplement to
traditional lithology indicators such as the Gamma Ray
observations, especially in areas where so-called “hot
sands' oceur, | oam nol aware of g down-hole device
sufficiently accurate to match the results of this study and
wonld be pleased to hear from any readers with experience
in this matter," Ed.
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News ¢ nformation

4" Australian
Geomagnetism Workshop

On 26727 April, 50 delegates gathered in Canberea for
the ath Australian Geomagnetism Warkshop, Convened by
Charlie Barton [AGSO) and Ted Lilley (ANUY, the workshop
provided a focus for scientsts and others who have @
field and it
applications. [t international
participants from  umiversilics, governmenl  agencies,
private companics and consultants

commaon  Inferest in Earth's maqnetic

deew  Awstralian  and

Delegales enpoyed stimulating peesentations and lively
disvussions on i minge of geomagneb lopics IIIL'||.IIJ||I|j
developments in madelling the geadynama, measuring the
field near Earth's surface using observatory, ship, aireroft
and satelbte, and mtermctions of the geomagnete Held
with the solar wind. Intriguing talks on the role of the
geomagnetic field in bird migation and 18% century
Chinese culture were also presented, as was a study of
chemical proxies from e cores interpreted as evidenee of
historical solar ACTINTY

A number of presentations addeessed the ssue of divrmal
corrections for IMEGNETE SUMYeYs, I particular, h[.l{'i:k{'r'_',
described how aatural-source TM induction can modify
diurnals electrical conductivity anomalies. Such
L'1]~'1':11I1.'|.I".-'|t"f' anoimalics can ‘:l!jlllll'i.'ilf'lll"p' 'iZ||iif'lE[L' l'.'fr||H|f.I|
varlations in different parts of a survey area, Consequently,
the divrnal recorded by 2 base station s commonly an

e

incomplete representation of the actual divrnals socurring
over the entire survey arca. This moditication s frequency
dependent and can affect wvariations with frequencies
higher than those resolvable using the tie-line method of
diurmal correction, Speakers deseribed significant high-

frequency EM induction efects associated with coastlines
and known continental conductivity anomalies
Research into a risk map that identifies areas of high EM
induction hazard i Ausbralia s continuing.

with

In a presentation describing the measurement of magnetic
signils of moving seawater, delegates fearned of data from
flonting total=ficld magnetometers which indicate that, at
the sea surface, the magnetic signal from ocean swell
err_'liljlb sav 15 5} can be of the arder of 1-1.5 nT/m of
swell, These resulls support theoretical caleulations whach
further suggest that, at an altitude of 100 m, this effeet
reduces to about 0.2-0.3 nTim af swell. These signals can
b srgnificant sources of nose Tor aeromagnetic surveys
owver the continental shelf, parbicularly above swell which
may b 4-5 m high.

Presentations on the ongins and properbies of maygnetic-
field activity highlighted recent developments in
understanding the nature of pulsations, Some discission
centred on developing methods which provide indices of
magnetic acteity in oreal tme so thal they could be
availahle for planning survey wark.

This fowrth o the senes of Awstralian Geomaygnelsm
Workshops again  attorded delegates an invaluable
npportunity to renew contacts, to be appraised of recent
developments in diverse topics, Lo
participate in o creative eross-pollination of deas, and o
advance cooperative rescarch efforts. Delegates benetited

significantly from the arganisational efforts of convenors

geomagne tism

Charlie Barton and Ted Lilley, and of co-organiser Heathers
MeCreadic (AG50),
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Proposals for Geoscience Initiatives
in the 2001 Budget

[he Hon Warren Emtsch MP
Parliamentary Secretary
FARLIAMENT HOUSE
CANBERRA ACT D200

22 June 2000

Dear Mr Entseh,

Technology for the 21* Century

Maximise exploration productivity beyond 2000
with superior, higher resolution techniques.

Innovative and revolutionary tools Hand-held & Portable
like the new ARTEMIS (Ground TEM) Instruments
& MIDAS 750 (Fixed-Wing FEM) Sales
can help you achieve this goal. Rental
Servicing
Our continued efforts in Suppaort
developing cost-effective
solutions for the minerals, petroleum, Airborne Surveys
geotechnical, engineering and Helicopter
environmental sectors, have maintained Fixed-Wing
our position as Australia's leading
supplier of geoscience products Geoscience Software
and services, Geophysical Modelling and
Interpretation
Whether you are starting the Contouring & 3D Mapping
215t century this year or next,
make sure you are using the very
latest leading edge technology
we have to offer, Assssssssssasasnasanas
Contact us today
or visit us online

INSTRUMENTS forall your

geophysical needs

348 Rocky Point Road
Ramsgate N5W 2217
Sydney Austrabia

Ph:-+51 2 9529 2355 Fax:+61 2 9529 9726
Email : salesigeainstruments.com.au

Web : www.geoinstruments.com.au

Thank you for meeting with us as representatives of the
Australian Geoseienee Council (AGC] and FASTS on 11 May

this year, In response to your invitation at that meeting, to
prowide input to the 2001 Budget, the geasciences sector of
FASTS proposes the following initiatives in the conlext of
15R's Portfolio aims:

1. increasing the international competitiveness of
Austrabia's resource industoes; and

2, developing Australia’s science and technology
capabilities and Infrastructune.

1. Develop a 'National Geoscienee Online!

facility

The Commuonwealth Government has recognised that the
development of more and better online information
services is one of the keys to future knowledoe-hased
economies. It has outlined its strategy on this issue in the
Government Online’ publication released in Apnl 2000,

FASTS recommends that funds be provided in the
20002002 budgel to develop o Naliomal Geoscience Online
facility within  AGS0, Resource exploration 15 akin to
detective work, Evidence for minerl and petroleam
deposits exist in disparate data sets housed by a multitude
of industry and government sources. Principal data sets arne
currcntly housed in AGS0, TSRO and the State and
Territary  Gealogical Surveys, The National Geoscience
Online would be used to encourage mineral and petroleum
exploration and Lo improve the development of strategics
for agricultural and urban land management and land
degradation ssues

We envisage that thes information will be used to boost
tourksm and prowvide much needed Information on the
geology of National Parks and olher towrist attractions, The
information should also be made available to researchers at
universities and other research  institutions as well as
secondary schoals throughout Australia

The key to this proposal, in the budgetary context, is to
ergre that the data sets are provided free or at minimal
charge to the clients, From a Commaonwealth viewpoint this
would mean supplementing AGSD for the loss of external
revenue. We believe this would be more than made-up by
the hoost the facility would bring from resource
development and commercialisation of research products
in Australi,

2. Increased funding to improve the
continental eoverage of geoseienee data sels

The geophysical [magnetic, mdiomettdc # gravity] and
geochemical data sets are most important in the confext of
understanding the geology of the continent and inereasing
the success of mineral and petroleum exploration. There are
at present significant gaps in these regional datasets, FASTS
recommends Lthat the Communwealth, in cooperation with
the States, embarks an a 10 year program to complete the
airborne geophysical coverage so that it Is complete to at
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least a00m line-spaced surveys. At the same time the
grasvily coverage should be improved in selected key areas.
Resources should also be allocated to systematic airborne
electromagnetic mapping to map salt storage in regions
such a5 the Murray Darling Bamin where deyland salinity is
threatening agricultural productivity.

3. Funding joint AGSO studies with the

States/Terrilories and Universilies

Funding should be maintained for AGSO to continue
spectal regional studies, such as the very successful Broken
Hill Exploration Initiative, AGS0 cannot be relegated simply
to maintaining a database repository of information
relevant o resource exploration and development, It needs
Lo manntamn @ good working stock of intellectusl capital o
he eftective in supporting the resource industrics. This
nutcome can only be achieved with AGS0 heing seriously
engaged in generating new science, An archiving role is not
sufficient. Funds should @lso be allocated to ensure the
continuity of high quality earth science teaching and
research at Liniversities.

4. Establish specialist national geoscience
research facilities

Some impressive recent advances in our understanding of
the geology and ccomomic potential of the Australian
continent have resulted from using advanced ion-probe
and acvelerator-based techniques for dating geological and
environmental materials, Such technigues have been
developed at the ANU, CSIRO, and ANSTD and require
sophisticated equipment costing several millions of dollars,
The currenl demand from industry, umversibics, ond
geological surveys: far exceeds the available capacity for
hoth sample preparation and analysis. FASTS proposes that
AGSD takes the lead in co-ordinating @ national
consortium of members from  these organisations to
manare the dating effort nationally. Funding to achieve
this should be considered in the Science Portfolio budget
for 2001/2002,

Similarly, the wser community has demaonstrated a strong
need for a national palacomagnetic facility based either in
Sydrey or Canberma, yet the futures of both CSIRD's and
AGSDYs palaeomagnetic facilities are uncertain. To remedy
this crucial impasse, we propose an initial injection of
$0.5M Lo establish & national palacomagnebic centre thal
will amalgamate both existing laboratories plus ongoing

The Editor
Preview

Diear Sir,

The article ‘BHP develops World's first airborne gravity
gradiomeler’ by Or Edwin van Lecuwen (Proview no. B6)
rightly claims to be 3 waorld first, and the Faleon team
deserves full eredit for 3 magnificent success

In the credits at the end of the article, the author omits
the names of several ASEG members who played
significant roles in accessing the technology and guiding it
into the mineral exploration enwironment, For the record,

U dat T

annual funding for at least one professional staff member
o run the facility.

5, Cooperative Research Centres

Cooperative Hesearch Centres have been very suctesstul in
the context of involving Government, Industry and
University resources to tackle research programs of
national significance, Ralph Slatyer, a founder of the CRC
prewgram, said at the recent CRC Association conference in
Brishane that the amount of government funds available to
the CRC program are now insufficeent to meet the national
need, and should be inereased by 509 to be as cffective os
they were 10 years ago when the scheme was introduced.
CRC funds were cut in the 2000/2001 Budget. These need
Lo be increased in 2000/2002 so thal worthy proposals are
nat unsuccessful.

Conclusion

FAsTS and the AGC considers that these five proposals are
essential in contributing to Increasing the interpational
compebitiveness of Austrabia’s resource industres, and
developing Australia’s science and technology capahilitics.
We have not undertaken detalled costings at this stage;
these are probably better developed by the agencies
involved in implementation of any new policy proposals,
and we would be happy fo discuss the issues in maore detail
in consultation with these, We would also be pleased to
expand on any of these tems wherever this would be
helpful,

We thank you for the oppotunity o present these
proposals in Lhe contexl of developing specific strategies of
national importance and of immediate relevance to the
2001[2002 Federal Budget, The AGC and FASTS looks
forward to a continuing dialogue with you,

Yours sincerely,
i -~ N
/éw.m. Loleftef

Mike Smith
Australian Socicty of
Exploration Geophysicists

Sonia Cousing
Geological Sociely of
Australia

On behall of David Denham
Vice President, FASTS

these include Michael Asten [initiated the feasibility
studies prior 1o the construction contract with Lockheed
Martin), Wayne Stasinowsky and Doug Price {represented
the Exploration Department on the Falcon team over the
period 1987-2000), plus ather current BHP employees wha
were part of what was then the Exploration Department.

| am delighted to see that what was our hope and dream
of 1992 is now an outstanding reality in 2000,

Yours sincerely,

Michael Asten
3" August 2000
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Exploration Expenditure Declines Again

m The release of explorstion
I expenditure  statistics, for
- the first quarter of 2000 by

the Australion Bureau of

250 Stutistics, showed that

mineral explaration activity

T .
continued to decline for
180 the  1th  consecutbive
nuarter, It s now at the

L ¥
s v Inwest level since June
138 2000 1993 but there are clear

Fiy 1. Munerul Expifovrrdinn
Expendilure, Monh 1892 to
Mprch 3000,

indications that the trend
i about to be reversed (see Fiaure 1),

The "trend’ estimate for mineral exploration expenditure
fell S3M to S166M. This was 18% lower than the estimate
of SXMM for the same

%
(L1 ] 1]

i quarter in 19949,
an0
Sk Although the “trend’ esti-

mate reduction was quite
a0 small, the total mineral
cxploration  expenditure
was 18% ([531M] lower
than for the same quarter
n 13,

500 Clearly we are still expe-

Fig. 2. Petivdeam Fapionahion
Expendityre, Sept 1558 {o
Marrch: 20000

riencing  the flow  on

Takeovers Grab

Lver since lohn [ Hockefeller developed well-practiscd
techninues ta eliminate his rivals, takeovers have been part
and parcel of the resource industries, A hundred years on,
aned this side of the business has nol changed, as North and
Wondside are finding nut.

Morth wilh a markel capital of some $3.3 billion and one
of the top 40 Australian companics and been subject to
takenver attacks from both Rin Tinto and the South
African-based glant Anglo-American, Anglo is one of the
worlds largest miming and natural resource groups and s
a leader in gald, platinum group metals, diamonds, and has
significant interests in coal, base and ferrous metals,
industrial minerils and Torest progucts.

(ne of the consequences of this battle has heen the
spectacular rise in North's shares from a low of about
S4.50 in May to @ whopping $4.75 in carly August, when
Rin Tintn beat Anglo in the takeowver battle. We essentially
had an atction with only three bids, Rin started with $3.80
a share, Anglo upped the stakes to 5420 and Rio's final bid
of 5475 was deemed by Anglo to be beyond their
valudtion estimates. Mo doubt very good for the
shareholders, but not so good for the Australian resource
sector,  with  another  major  asset  hkely 1o be
foreign nwned.

Meanwhile Do Beers has made o bid for Ashion Mining,
whose share value has now more than dowbled in the last
year, and It is reported that WMC and Anaconda are also
being chased as valuable resource acquisitions,

elfects of fow world commodity prices and lack of capital.

The number of metres drilled s even more disturbing. At
1206 kit is less than hall the number Tor the equivalent
1998 guarter and s now at its lowest level since the ABS
first collected these data in the lune quarter of 1987,

The expenditures by State and Terntory make interesting
reading. In order, these are: WA SRROM, Ol 17.1M, NT
SRAM, Vic $7.5M, SA S3.8M and Tas $2.4M. Once more
WA accounts Tor more than 50% of the pation's total
mineral exploration  budgel, bul b s surprising  that
Victaria outspent Sauth Australia given their comparative
surface areas,

Petroleum explormation expenditure also declined in the
March 2000 quarter. At S161M it was $30M lower than
the December 1999 quarter. However, as shown in Figure 2
the deching 1w not as dramatic a5 that expenenced by the
mineral industry over the equivalent pericd. The affshore
expenditure of $136M dominates the total, and the
drilling component of this st $103.1M represents the bulk
of investment.

In the expenditure by State and Teritory, WA domi-nates
expenditure with @ tolal of $1210. Badently the upward trend
In erude oil prices has nat yet impacted on explorstion activity
In the Australian region, (Charts provided with permission of
the Australin Bureay of Statistics),

the Headlines

In the oil sector Wondside is having similar problems with
the Dutch giant Shell. Woodside is currently Australia’s
T6th Iisted company with a market capital of about $8.3
baltion. Shell currently has @ stake of 349% and s trying Lo
raise this tn G0% under 3 merger proposal, in exchange for
upstream assets and projects estimated ot $7.9 billion,

The Wendside directors rejected this proposal, but don't
expect it to oo awary,

In & less confrontationsl twkeover Anglo-American that i
will purchase Shell Coal Holdings Limited for the sum of
around $1.5 hillion. This purchase follows last year's
announcement by Shell of ils intention o mvite tenders
for its coal business and the deal was presumably @ win-
win situatinn for both parties [0 was cerfainly supported
by the Minister for Industry, Science and Resources,
Semator Mick Minchin, who stated that: "Anglo Amencan’s
purchase nf Shell Coal reinforces the position that
Australia’s mining sector is entreprencurial, innovative and
successfol. 1L & intemmationally. competitive and has @
global oultlook,

“Anglo American has confirmed that with respect to the
fong e of the mmes, Australa s m e sumilar position (o
what has been achieved in South Africa and s currently
being planned for Colombia, There is no doubt that Anglo
American's announcement is greal news.”

So-clearly we can all now relax.
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Minister opens New Petroleum
Research and Training Centre
for University of Adelaide

A mrajor new facility for petroleum technalogy research
and training, was opened on 26th May at the University of
Adelaide's Thebarton campus, by Minister for Minerals and
Energy, Wayne Matthew. The state of the art facility, at
the Unmversity of Adelaide's National Centre for Petraleum
Geology and Geophysics (NCPGG) is @ jont initiative with
Schlumberger, NCPGG and the State Governmenl

[he Soulh Australan Government is supporting the new
centre with $150 000 of seed funding and training
commitments. The Department of Industry and Trade have
contributed $100 000 over three years and PIRSA have
pre-committed $50 000 in training,  Local ol and gas
companies have also strongly supported the centre by
subseribing to the training,

The Traiming Centre isoone of only bwo such Tacilities in
Australia, the ather s lncated at Curtin University in Perth,
The role of the facility is to provide a venue for conducting
traiming courses for oil and gas companies, govermment
agencies, service companies: and consultunls as well as
students and academics, The facility will employ trainers
and admimstrators i SA and will also attract interstate

Australinn and overseas graduales
to study and research in 5A

The trimmng facihily consists of bix
Sun Microsystem's high perfor-
mance unix workstations and a
complete suite of Schlumberger's
Groquest exploralion and produc-
tinn software tor the ol and gas
industry, This system is specifically
designed Lo better enable efficient
petroleum explorstion and produc-
tion thraugh very sophisticated data manipulation, analysis
and visualisation, The hardware and software represents a
SAM investmenl by Schlumberger and is a demonstration
of the strang links that exist between government, industry
and universities in South Australia.

Ihis Facility will consolidate South Australio as the key
player in  petroleum  technology i Australia, by
strengthening  collaborative links  between  industry,
government and our academic institulions,

Correction To Preview No. 86
New Technology

The Caption for Figure 3 on page 30 i Proview 86 was
incarrect. It should have read:

g, 1. A comporisan of the AGG data with ground growvity. On the
vaphi ix o mienpe of e fully ferrair-cormected . vertical grodient
g over dhe serrvey e, fown ol 120 e Teeedn olepmnce with
Cingteln, This 5 to be compared with the first verlion! deavlive ol
the ground grovity alto fully tormin-corrected, offer ppwisd
cowthinurmy i Hive somve altitude shown on the keft. The comparisan
15 sy, welth ol ooy She ope anomakes o the nugh-drn.ﬁirv
western .gmlng_lmn' formptipes cleoely mopped, bt ausch move
subte anomalics m other arcas ofso depectobic by the ARG The
e aven (4 appraimntely 18 km from nafth fo sourf

In addition, the final paragraph was ant carrected. Here is
the correeted paragraph,

The Falcan build, system-processing and deployment-
processing leams were managed by the author and
comprised: Ur Asbjorn Christensen, Dr Maurice Craig, Dr
Graham Creer, Mr Peter Diorio, Dr Mark Dransticid, Mr Nick
Fitton, Mr Gary Hooper, D Xiong Li, Dr Guimin Lo, Or fim
Lee, Or Ken MeCracken AOL Or Tim Monks [dec), Dr
Graeme O'Keete, Mrs Marion Rose, Mr Peler Stone, Mr Bob
Turner, Mr Ken Witherly

Minister for Minerals £
Farnpy The Honoumie
Wengme Malthew
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Paleomagnetism:
Continents and Oceans

The discipline of palaeomagnetism has been well served by
textbooks since the publication of lrving's classic
Polevmuognetism omd s Apploation e Geologreo! oo
ficaphysicnl Problems, which s still warth reading nearly
four decades since its publication in 1964, That hook
preceded the full flowering of the plate tectonic revolution,
ereating @ need for @ text that covered not only covered
hasic principles of palacomagnetism and rock magnetism,
but fitted paleomagretic results into the framework of the
then new global teclunics. This need was amply mel by
MeElhinny's Palocomognetism and Flate lectonics, first
published in 1973, Mouch moare recently, an excelient
introduction to the principles of paloeomagnetism was
published by Butler (Poleomogretism: Magnetic Domains
ta Gealagic Terranes) in 1992

Over the ensuing years the palacomagnelic data set has
graown prodigiously and  been  incorporated into a
Ginhal Palaeomagnetic Database (files mvailable from the
World Data Center A in Boulder, Colorado, at
hltpfwwwengienoaagoy, or can be guericd direetly from
the Internet site at the Norwegian Geolpgical Sureey:
httpffwww.dragnn.agu.na/Palmag/palenmag.htm).
Understanding of magretisation processes in nocks, which
underping the wmterpretation of pelacomagnetic dats, has
progressed  steadily, magnetic survey coverage of the
oceans has greatly fngreased, and geological and
geaphysical data relevant to continental reconstructions,
displaced terrancs, Precambrian plate tectonics,
Precambrian climatic paradoxes, and palaeomagnetic
dating of mineralisiog and tectonic events have greatly
increased, An opdated treatment ol the subject and
analysis of the implications of the enhanced data set are
therefore very timely,

Meleomagnetism: Continents and Oceons is the sequel to
McFlhinny [1973) and retains the virtues of the earlier
book, but with significantly updated treatment of
traditionol topics, supplemented by much new materal,
reflecting the great advances in the subject. New material
aboinds in the sections on mock maghetism, statisticnl
anilysis, marine magnetic apomabes, apparent  pola
wander paths for major blocks and  palacogeographic
recanstructinons. The authors have strived to pitch the hook
at @ level that can be understood by undergraduates at
aboul the seeond year level, Mathematical treatment has
therefare been limited to aspects that are essential for
understanding, without significantly sacrificing wtility. |
suspreel that only the better undergraduate students can
gain maximum bencfit from this book, because an average
undergraduate  geology  student may  struggle  to
understand oll the matenial. However, the clarity of the
writing and the quality of presentation may ensure that the
authors’ hopes are not too apfimistic,

Chapters 1=3 cover the foundations of the subject:
geomagnetism, rock magnetism and palacomagnetic
methods, Chapter 4 vovers magnelic reversals, with
thorough coverage of the greathy improved infarmation on
the geamagnetic polarity  time  scale and  polarity
trangitions. Chapter & on oceamic palaeomagnetism covers
marine magnetic anomahes and the magnetisation of the
oreanie crust, magnetisation of seamounts and palacopoles
derived therefrom, the hotspot reference frame and
evilution of the purely oceanic Pacific plate. Chapler 8 on
continental palacomagnetsm starts with fairly standard
treatments of data selection and reliability criteria, festing
the axial geocentric dipole hypothesis [which underpins all
ol palacomuagnetism), palaeontensity vanations, com-
parisen of paleomagnetically derived  latitudes with
palaeaclimatological data, apparent polar wander paths,
and relationships between magnetic blocking temperatures
and otopic ages. A significant new aspect s the discussion
of the glohal palaeomagnetic database. The second part of
Chapter & comprises detailed discussions of palaco-
riagnelic data and apparent polar wander paths {or the
majar continental blocks, After discussing methods for
combining Culer and palacomagnetic poles and making
reconstructions from palaeomaagnetism, Chapter 7 builds
on Chapter 6, providing an mvaluable syntheses of the data
from the various blocks to evaluate meonstructions of the
Phaneroznic supercontinents (Gondwana, Lawrussia and
Pangaeal, the assembly ol the various continental
fragments that comprise Asia, displaced termanes in westemn
Morth America, rotations in the western Mediterranean and
the recently recognised Neoproterozoic continent of
Rodiria, amongst other topics. Both this chapler, and (he
book, conclude with discussion of non-plate  fectonic
hypatheses: true polar wander and Farth expansion.

The book can alse serve @5 @ voluable resource for
postiraduate couses. However, perhaps its greatest utility
will be a5 a ready reference for working palacomagnetists
and  for geologests  mterested  in palaeomaynetlic
applications to local and global tectonics. In the latter role,
I expect this book could act as a steadying hand over the
next decade or so, restraining some of the over-eacitable
misuses that can be made of the global palacomagnetic
datahase, which contains a very large number of results of
very variahle quality. | also feel the book contains much of
miteresl o exploralion geophysicists who wish o know
mare about Earth history as revealed by palacomagnetism,
as well as topics that are crucial far better interpretation of
magnetic anomalies: magnetisation of rocks and the
behaviour of the geomaegnebie ficld throogh time.
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