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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
f::—‘"""m s PO Bex 31, Gungahlin, Telephone:  +61 (2) 6241 2407
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Fax: +52-21-7279 2737 | Bungmres Crescen Formail: ralmendipligeoss. com.au
Moblie: (6221) 0016 950 064 Wgttimival. AUTT 2013 Internet; SN, SN COMTIL L)

Emall : geolfisik@cbhnnetid

Saftware services for the geoscience industry

Richard Almond
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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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Tal: [505) G520 » Fax: (#0%) $G9-G403 » e-mail; scinines i sdsdeieclion.com

In the U.B.A. - 800 Weodrow Lane, Suite 100, Dendon, Trns TE205
Tel.: (M0} 581-TT55 = Fau: (240} 591-1988 = g-mail: scintresusa@ compuserre.com

Ted: [33-2) 38-81-57-00 + Fax: [13-2} 38-81-07-01 + a-mall: selvirezsurcps wanadesodr

Tal.: (A-T) FIPE-5100 « Fax: (§1-7) TETGGI0S « email; sulog @ auslog.oom.au

Intarnol! www. idsdeteclion.com

GEOPHYSICAL INSTRUMENT SALES, RENTALS AND SERVICE

In EuropaiFronch Africa - 90 sversie Denis Pagin, 45008, Saing Jean o¢ Braye, cedex, France

In AustraliarSE Asia - PO, Box V25 Suseiy Park, B3 Jijows S0 Bristacs. OLD Awsbalia 4074

Pitt Research

AREORNE GEOPHYSICS SPECIALISTS

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

Ph: 0B 8152 0422
Fax: 0B 8152 0433
a-mall: mjd @ pitt.com.au

Contact:
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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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

Written by:
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Sesmlo Focus

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
Fropm andiponribivras aising the
3piitting appeocemation
@ IEUE OHE=DisS

smipieinrr o, Node

arianintinel gniairopy

introduced by the spiitting
approximotiat while the
o pevarate s ane
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 ma