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Potenifd is a major redevelopment of the
program. As well as the powerful 3D

modelling capability of Potents, Potentd
offrs.

viziinlization syafem

gravity lields

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

H'I.'IU].‘_I.JL']‘ corneckion. )

e Yer=atile w..ul'rc..umr-hng al data.

popular gravity and magnetic modelling

* [Interface to the Intrepid™ processing and

approximalions inherent in the simple

= Simultaneous modelling of up o 6 vector
and tensor components of magnetic and

* Three dimensional inversion modelling of
mutltiple field components (e.g. TMI and

¢ Enhanced downhole moclelling capability,

Coming soon .., Pﬂ fﬂﬂt V“:l: .. for Windows 98™ and NT™

* Saving of the entire modelling session for

later use
Interactive visualisation of Physical
Properties.

For further information about Pofert3 and

Potenid contact Richard Almond al

Geophysical Software Solutions
PO Box 167, Kippax,

ACT 2615, Australia

Ted +6H1 (2) 6241 247

Fax +61 (2} 6241 2420

Email ralmond@oeemail . com.an

Existing Potent3 users: Collect a beta

varsion of Polent4 from Ultramag's stand

at tha ASEG conferanca
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I'review Edibor

Students” Day

Welcome from Your Conference Commitiee

It is a groal privilege 1o welcome sponsors, delegates and
exhibitors o the 1th Imermational ASEG Conference and
Exhabition. W trust s conferenoe will continue a long
traciitiony of exeollence ewabliehed by previous ASEG
Conferencss, for the publicieing of advanoes in
peophysical earmmg and echnology, This Conference
also mepresents a break brom past prachice, in that by
wvirtie of a punt effort betwesen the Victoran and
Tasmanian State Branches we elecied (o stage the
Conference oulside the traditional Large city venwes. We
acknowlisdye with thanks the prneres suppurt from the
Tasmanian Convention Bureau which sssbsted g in this
impcrvation. It 12 alao & pleasure 00 weloommd® our Sisher
aramisations the SEG and EAGE wha are ao-hosbingg the
Condorence and have added significant resources. In
priablicity bo make this a truly intemationsl eveni

Mo conferonce like this one can sucoeed withoul the
enthusiastc support of SPOnsOring COMpankes We
warmly thank our Pnm |'|l.a.‘ '-'~|_'-.lr|w1 Wistirrm
Ceophysical, a Division of Baker Hughes, Our four majos
sponsors, Geosall  Australia, Silicon l:.r:||1h|r-:_ LTS
l.'.u,-..lp'la.l. wics and Viertas DGC Australia meoeive our thanks
for thelr generosity in ensuring the success ol the
Copference. A further oleven additional sponsoring
Comnanics and organisations have added thiir suppor
anid we thank them alsa

Chur Comference themie “Crossing e Bordess™  reflects
both our geographical locatlon and the fechnological
tremds of our professson, whore specialtes such as 30
siismic imaging and decp BEM sounding which have
hathsertn besen reparded as "l"-|'lr|1||*||1r| ﬂ.u.r-h::.-u:.-\." (4314
"mining geophysis', are  progiessively  becoming
.|..1|_l|r|l|'-|_| s boile of cdlher branches of .!rll!'\lh'l.'a-h'-. it of
199 papers submitted o the conderence, we have selecied

a vigorods programme ol 10 Kev-node papers, plus 105
verballv-presented and 36 poster papers. Additional
I.?rl.‘dl.'!-hll.llhl] l]L'l.luLupn:u.'nl for 'lJ.L"h:,"E,uII:L'!. s available fnom
I} pre-Conferende Workdhops, and a posi-Conberence
tour af the geology and | peophysios of Tasmema's rich
(ecerically, historcally and mineralogically ) West Coasi
rkning district

Ohur social programme his an Antarcticn thenme, with the
Conference Dinner on Tucsday belng  held  in
“Antarcticn”, complete with & Bk from our goest, the
explorer Mick Felerls, An inaming cocklail party on
Wednesday at Hobart's: new " Antarctic Dréamwoorld™
furthiers ihis theme, Numenous-cdegates have told ws of
thecir diention W spend holidays i Tosmania bdone o
after the Conference. We wish sach of vou safe fravellimg
.|| F'\-n:-h.'nl.'m.JII:r-n-h-.lr-.il.ngrnnll:nm.,v_. anid for thiwse with
the time to spare, a4 hollday o be remembered

Wichae! Asien

Craig Dempsey

Cios-Charremen

Conference Organising Committee

Cralg Dempsey, BHP Metrolewm

Shantl Rajagopalan,

Co-Chatrmen Farth Pytes Py L

Crieoilf Peitafier,

Croo-Ere Avustralla iy Led
I reasurer [ Rave Canmiblie,

Il.'.,.ll\,l.l |{|-u. JEF g
"-r-rr\fl.:r:r SurFanne Havdon

Dvpartmend of Matural
Respurces and Envirenmenid

Yark Deanshiold
BHP Research

Jarrosd [ harme
Sheell I.I'-e"u'lqll.lnh"nl Australia

Kathy Hill

Wineeals and Tedrodisum
Driscision, YVictorian Departnicnt
sdatural Resouroes and
Enwironmend

Wichae] Asten, F'I.ur!_-1.1|:1 L=l oonseliants

Tazmania Liaison Jomathan Knkght,

LK. Knight and Assoes Py Lad,
lasamania

Exhibithon FPaul Meldonald.
Bepartmient of Mabural
Besouroes and Environmaend
Ko | "l
Stockdale |'r||'\-E'\I'| g Lirmitked
Finanmce

o Schmide,
Acacia Resotroes

hdichee] Roach,
Ulnibveersity of Tasmmarnia

Studenis" Day

ﬁ'n:rl',uhirp- I'||.|;,.:_|'| Fuitter;
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ASEG President's Conference Address

Noll Monarty
President, ASEG

Ladies and Genthemesy, weloomae (o
the 13th Conleremoe and  Exchibition
of  the Australian  Society  of
Exploration Ceophysicists, 11 &8
pleasimg (o nole we ane the largest
exploration geophysics pathering
held om a regrular basks in the Asia-
Pacific. This conference is being heald
foor the first ome in Tosmania. P'm osure that this
maggnificent location will contribule significantly in your
aasesament that this is one of the bestavet conferences,

Fizstly wewr nlnn':'nli:.' thank owr i.1rim.i.|.l..1|. SOl Wiestem
Atlie, major sponsars Geosalt Australia, Sillcon Caraphics,
LTS Ceophysics and Vertas DG, Indised, all the ot
gpomsars contribotions are gralefully  acknowledged
Withoui sponsor support, this event would not reach s
pacellent standard

The theme of the Conference - "Crissing the Borders” -
ellects the fact that many prophysicists now ame moving
from being largely specialist o being multi-skilled and
miulti-disciplinary. Mose on this later

[ met fionor days has an extensave and vared dechnical
PO, COVETING the entine spectrnum of exploration
:;:f:ph'l.':.a:_" Thaere i8 nios ddonabt the |.F|u||1_1.r af the over 10K
papirs will be of the usual ]1|.|q|‘|. techineal and schentifie
standard we have come 16 expect Froen oar L onferenaits
A bty thank v o all thi aathors whio have given of i
trme o make this Conderencoe o spedess.

ihe extensive trade exhibibioen = vigal to the effectivenicss
of this conference. The exhibition allows all of us o
evaluate the latest products and services, make personal
eonincts amd m.'i:.'h-" even have a beer b slike adiy
TR ilubrst

Delegates, om vour behalf, | extend many thanks to the
Confererne  Organdsing  Comomitlee, headed by co-
chairmen Craig Dempsey and Mike Asten. Anyone who
has been ivalved in Conferenoe onganisation. knows
vnly boo well bhe missive effort reguired o Mtract and co-
ardinate the suthom, sshibilors Wl’lr]-:-uhﬂp-u wod
delepates. To the Commitier, thank vou and please enjov
thar Fruits of yoeur haed Labour

I'd like to bty tonch om broader matioms.

Firsthy, the futume disection of our Sockety, Will i continue
o prismarily cabér for speclalist peophysicists, invelved in
.1-.':'||.nl-:|11|rr'|.' PranTs =1nE:" II'l|1.':I'E.'|I'L'hL|.I.v.III il p;l.'l.lp'|1'|"=-in'n|
data? How miech should we cater for non-peophysicists
that (e I|',-|.=Lr|1|'|.l.'l.|.'.1I daka in 1'tF"|-"|r.|I!I-|lrI and production
of mpbural rescuroee. Ther tressd Ehesie doys is for a loam
approach 10 solve our bechnical Lh.'||:l-|.'-r'||:l.'-"u. imveivIng,
contributions from peolopgists and engimeers. | suggest the
Socwrty nierds fo Jook ab how i caters for the geoscientists
who use geophysical data

Ad you may be aware, the ASEG Federal Exccutive, with
the haelp of State Branches, is currently reviewing how the
=ockAY operales. L - fwor hl'll'l?:. eameined s how o
inkHate & memberahip doive progromimas Al agree

ASEG _IE'|.|I'l.:llll.'lrl.l-!u'rl.l| l.'.r-|-|'-h!.--'.u'.'|l Comference & Exhibition

B

merensang our monber of members provides diversity
and stimulation. I also :|_'l|'r,|'|.':|.'|.-|-| funds, which can be
chiannelled o l,l,-'nrﬂ'l?.' arvas, Ume h.-m.-l!-ll.l.n:l. of this is
the ASES Rescarch Foundation, which has had ks
{unding from the ASBEG doobled in the carrent viar.

Thae ASED st smprove s servioe 10 members, bath
curment and future, [t omuost assist you o broaden your
tochnical  spectrum, The ASEG must  encourage
peoscientists from other disciplines (o sce the mutual
benefits of parlicipaling in the Society This means you
iad 1o e achive ambasasdons fof the ASEG.

Enciugh of the talk - let's all enjoy the next four days and
hopelully we'll take home morne than the memonies of
pocsd Eirre

1998

December 10-12
SEG| Fracture Imaging Symposium, Tokyo

1999

April 18-21
APPEA Conference Ferth

April 21-23
Murmay Basin Conference, Mildura

et 1= Now 5
SEC Convention Houston

2000

March 12-16
ASEG 14th Conference Perth

Sneak Preview

1999 will be a big year!

* Conference Round-up

* Student Special Edition
* Membership Handbook

* Your Suggestion

As always your contributions are welcome.

Canferersoe Preview CCTOBER / NOVEMTER 16998 11




Brian Russell
President, SEG

It gives me groal pleasume o
bring grechings  from  the
Sunciety ol Exploration
Ceophysicists I the
Ausiralian Socuety o
Expluration Cieoplivsicists on
the occasbon of their 13th
International  Geophysical
Comlerence and Eshibition i Hobart, Tasmanda, On a
personal note, | have attended all but one of the ASEG
mevtings this decade, and have beon consistently
impressed with v quality of the technical sesslons anxd
mshibition, pod o membion the enteraimment |'m oertam
that this mcting will match the long tradition of
excellence thal vour previous meetings have sot

I wonald hike o take this opportumity to talk a hithe i
about the SEG in general, and i relationship with the
ASED Primarily, | want o discuss the wavs inowhich the
SEC has 1.||..m.H1.J ovir e last few years o make i momne
rEponsve o the needs ol |..,|.'ul|:'l|'|'|."ll.l-l"~ throughal
thar wearled

Wi have boen following the SECG membership Rgures anxd
sovieral interesting points emerge from considering the
tronds ovver the lost 14 venrs First, as owe all know,
membership showed a big decling in the Late eightics and

.1rh' imehies, l.'|1'|."4|'|'. due bo LI'I|:|LI:I-|'I'I| condihons. U the
pusitive shde, membership has |.1|a|-4.=|_1 wp recenthy, from a
Toww o 13,304 fm 19495 o the carsenilt livel of 14,278, Seeand,
it 5 veery chisar that the ratbo of U S, based geophysicises o
oL "l based ge L'IIJ,'||.1.I|""-.I~.I-I-I-|- liss albred dramatically in
those 14 yvears. In 1985, 73% of oor membership residiad in
the US and only 270 chewheme, whoereas In 1998, 62°%
lived In the US, and 38% outstde In additson. the
mirmbership outside the LS. has largely been increasing
singe 1995,

.J.Iqm?-‘ with the mcrease in mbermational 'I'!'I.l"'l'l.'l]"'l"!'lil'HF s
bevn a change in the resporsivencss of the SEC w is
international membern, My 'pln_'-.‘il'q:ﬁ-.n:'-ﬂ. it President,
Rutt Brdges and Frod Hilberman, have diooe an escellent
job of ushoring in new programs thatl are aimed  al
eovering  both the LS and international areas,
ﬁpuﬂnr:ﬂl:.:. the DS (Distinguished  Instructor Stvord
Coursel was created By Fred's commiibes, and bemgs a
Inplr..'lf ane-datr short comarsd io sthes aroningd e workd
The naugural cowrse, “Time Ii..:l:lu,- Brismmic in Biseryvoss
Management by Lan Jack, was glven in 12 dibterent cibe
around the world, including thiee n Australia:. Perth,
Mulfbourne, and Brisbang, The good news was that these
cutirses wene al no charge, as long as vou wirne a4 member
al both the ASFC and SFECe The second  courser will be
enbitled "Vielochty a5 an Interpretational Tool” and given
by Phil Schaualee dn the 199899 Hmeframe

A secoind fiew indHatbee, Brogashid fia by Butl Beidges and
OUF PrOvious commibiee is e E'-I':!-til1;.."1.|k5|‘|l:d Educabor
Prosram, in owhich & nobed peophysical edocator will
wpernd min months b vanous universibes amound  the
world,  providing  lectures, shorl  courses, needs
amsesaments, and technolopy and materials transfer

14 I.'||F|Ir|l|"'|"||'ll.:I.'I'l".'ll"ﬁ'-'; .H'.'I.;:."H-I B Pl Y l-!':i.lit I:I.-I-"-"rI

The SEG, an International Society

M. Robert B Shewasrd was chosen o be the firsd SECG
Distinguished Educator, Curnmitly, he s Prslesor ol
Cwophysics at the Liniversity of Calgary and director of
the CREWES Comeortiom. De. Shewart mobiated  the
CREWES Consorfium  while he held the chaie in
Faploration Geophysics at the University of Calgary  an
appoindrient b recuotly fulfillied and & pewition that s
row held by GEOPHYSICS editor D, Lamry Lines

Another way in which we are helping the international
community, specifically In the area of geophysical
education, ks in the Corporations Behind Education, and
the Foundation Directed Gilts. To gquote from the July
1998 Prestdent's Page, by Steven Rutherfond

Corporations Behind Edpcation. The emphasis of several

recent Executive Commitiess has boen to revamp the SEG
Pouredation o make iF more activie and  offectve
foskering, and supporting growth in the Held of
e |.]1|'|.l. wliw, Fdocabtion bor members, hﬂn[ﬂ“'luru studemibe
and even the pubbic s now o major foous in the activities
of the Foundation. Under the 1r.1|:|rr'll'|:rl of Frisd
Hilterman and Ritt Bridees, an exciting mnew mabching
le‘rh Progmm huas by cevabed, tha I'.'ﬂrrl-nr.n.hu'rll- Birhanad
Flucation program. This adea s ben o tremendious
srcgyss. s dafe, moee thon S30LO0 has boen contribobes]
fa1 Freniad SEG scholarshi e Thase fumds bave been matchwd
1:!:|. 500,00 transferred  from  the ."'l-l.u.'u'l:.' bor e
Foundation, The net resull is a curpaes of S1000,000, the
inberest on wluch will fund future scholarships,. These
schilarships will help ensure the contiruity of studenis
eriuring thie leld of geophysics.”

Foundation Diredted Gilts. The secomd program allows
donors to dinect unrestricied Tunds in the Foundation's
general fund toward specillc programs (oo TFoundation
page in the June 1998 TLE). The SEG Foundation carrently
has about SO0 In ol asseds £23% of this iodal are
domor restricted in termes af how they can ke atilized and
BAY are unrestricted. Al igs April 1st, 1998 meeting, the
Foundation Board of Dinectors initiated a program, which
alliacates up ko SLANKLIN of the unmestricted funds o be
wsied by match dondr coniributions fo the follgweingg SFEC
endowment programs:

= SECG Scholarships

* Geophysics Field Camps

#  Armual Mecting Trovel Grants

o Studint Sectéon Dues Fund

* Student Section ¥idioo Fund

# Shudent Section Book Program

* Kuscum
Corporations and individuals wishing to endow any of
the- abovg programs may dio so by donation of one-hall of
the amount nequined. The Foundation will provide the
remainkng ome-hall from the S1L000000 i wnrestricied
goneral funds aflscated 0 the programe. Individual aned
coerpssrab ourvtributions from SO0 fas ST00000 squiadiiy

for matching. Donsrs will also be able 0 name e
o activiky

ASEG Lith International Ceophywical Conbemenor & [ —



lencourage vou to take advantage of these programs, o
hlp grophysics education in Australin These prograins
e (pen ta qn'!,'l_'wu'ly m the weorld, and can be disected o
amy univorsity that vou wish,

Another point that | wish 1o discuss is the makeup of the
BFC Executive Committoe, which has changed to reflect
fhe increasingly international nature of our society. Tha
195647 committee contained  thee  international
members: Australin’s own Brian Spies; Ingebeat Gausland
from Morway, and Eulogio del Pino from Vencaucla (as
well as Bay Wyatt, Sven Troitel Rutt Bridges, and Fred
Hilltrman from the US) The 1997898 dommitbes
mclodied Toshi Matsuoka from Japan, Brian Russell and
Lasry Lines from Canada, and Steven Rutherfond, an
Amercan working in London (s well as Rutt Bridges,
Karen Chriatopherson, and Wolf Massell from the US)

orr misw coemimmithee contelne Brian and Larcy again,
and Orbmmado Chactn from YVeneziaels (a2 well as il
Barkdwuse, Angela Stacner. John Castagna and  Jowl
Watkins from the US) This year's SEG executive
tommitioe, in conjunction with the Tulsa business office
walf. intends o conbmae the mbermatienal initiatives ol
:h.- previous comrmitioch.

The SEC bs also active In Hs involvement in inbermational
wnventions. Thiz invelvement can be at one of five levels:
from Lewvel 1, that simply involvies . publicity i
GEOIHYSICS/ TLE, throongh Level W, which tnvolves
major surpport from our staff in all areas of the convention.
Char mwvaslverment al s conlerency 15 at Level 1L which
maans that we helped with publicity mailings and
wsasied in the organization of the technical program

§ hope that this bref summary has given you an idea ol
e the SEC is truly expanding its intornational role. Char
partnership with the ASEG Is one thai makes both
societies strong and reflects the fact that the job of
eploration geophysicist is truly intermational in scope

ASEG Membership Benefits

# ASEG Mectings and Conferences

# Exploration Geophysics (4 issues per year)
# Preview (6 issues per year)

MNODLIRAG]

YOLUR COLLEAGLES T JOrEN

Membership Applications,
see this issue or contact:

Glenn Loughrey
ASEG Secretariat
"D Box 112
Alderley Qld 4051
Tel: 61 7 3257 2735
Fax: 61 7 3252 5783

Email: secretary@aseg.org.au

e —

Executive Brief

We have a new ASEG sccretariat, Glenn Loughrey
of Dellaraine Associate  Management  Services,
Unfortunately, an iliness forced the closure of
Enterprising FEvents, but we have found an excellent new
secretariat at quite short notice, Glenn and his company
are based m Brsbane and have esbensive I‘IF!IEI'H"I'H:'I' n
providing seorctarial services to a diverss group of
associations, both in Queensland and nationally. We are
confident that his team will provide an excellent service (o
the ASEG. I'hone, fax and madl redirections have boen in
foree and I'm comfident we've captured most il not all of
the recent communications. My apologics if this has not
oecurrdd or i there has been any other problems for
thi members

One outcome of the changeover of the membership
database, was that it hghlighted the number of
pnfinancial members, Membershup is o o our pamary
soyroes of meome o owe ane koo Lo rectify thils FI'I'I.'IHI'T'I'I
Hopefully, by the tinwe of this Preview, many members
will have reoined the Soclety and will by eligible o
redeive the special conferonce odition of Exploration
LCeophysics and the special Airborme EM Exploration
Ceophysics viluma,

On membership and promation, MNall Moriaty and Nick
Sheard were busy at the SEG conference promoting the
ASEC e the SEG members from the comfort of our new
mobile booth, Publicity fivers detailing Uw publications
andl other pctivities of the ASEG have been printed and
wiill be distributed 1o SEG conlerence delegates along with
il rnrm].n..'r.'ul‘dp [orii.

Make sure vou drop in at our ASEG booth ab the Hobart
comberence and give us your feedback.

Financial Status:
As ot PO Angns! 1995:

Cheque Account (080 0044) balano: = 536,675 08
Mremium business accouanl = R
Term Darposit CRA Commenckal Bill) = S158, 10K
Cash Management (Sands Y 1475) = S11817 65
Term Deposit (Sands 508 4219) = S401,000
Met Cash: B30, 90
".Ir'!:llrll St

Hivr Secretimrg
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Western Geophysical

b Bkt Hughes Internatianal & o mojor global oilbeld services

Lmmpny i et 11 g [l r"'||-|!.:_|'r imigghey an i '.l,.-_'ll_I. I-._.' JI'-'J

desleament of oil and gos reserves, Boker Hughes consists of s;!fcﬂnﬁraphjcs
o dislons, soch aof which s o leoder in the especive sechs {:{].rr;ﬂﬂ.’EFSVSIEm.S

ﬁ H'pa :.I'i_"H'__I EAFVRERL BneBiNiry
Weilain Cemaphyn ol o dvision of Boker Fughes i3 Theiz lenmcinig
|;|'|:-.-.-|,:IH ol salymie smrvices on lond, o deep wabers, and across

ihallawaning iramiition zones, Services range fom proprisiory

20, 30 snd 4D timednpse ressrvoir monilonng surveys o e
facduiry'i lorpest Invenbory & specdobive, ponescluse, selsmic

iy b prowpact avoluohon. Lsing power il parallel compulens

S

witmic dofa om processed onboard, amase, and in Wekern' |
glabal mtwork of computer ceners VERITAS

TR M
Baber Ao [formardy Wastarn Allas Logging Sorvices] offer

] |:.|}|1|r.;|l"|-\. randgh ab fermahon gvalisahon I._I-.-wnl- i SELmiL

a

companlion, production ||_-.i-=-u-;_| s wioar gmihovngg, and
puoktisars Lervicas bor peiroleum explorobion, fiold

denmopment, ond produchon

EA P Sarvicas usess pdvanced gecaciency rechnologdes o Hind
gnd peecdues moms ad and gos, E & P Services is orgonized inds

ami of peophyicisls, geslogish, and engirers whi thidy,
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MAGHETIC METHODS
& CASE STUDIES

Cenophysical Signotures af the lron
Cruchess ond lran Princess Deposs,
Middlebock Ronge Area, South
Myinotio

AL Dandith, T.0hu, G Bubner, B Hillia

Remate Determenation of Magrestic
Proparies and Imgroved Dl
Tnnggllr'g -:l: -'-"-G'gr\rﬂll: .‘E'-I'I'E'l'llul‘p'
Sources by L
Magneamairy [T

0. Clork, F.5chmis, D Cowrard,

P, Hepcddlesion

Thas Mognadic El-ruh.- YWariohon in
Aisdnglan E:-q:u'.m:qﬂr-u;u ol tha Tobal-
Fisld Signol on Lofihde

AP Hichmon, FE M Lilloy,

' H Caompbell, FH Chomaloun
C.E.Borion

AFTERMNOONHN

GEQPHYSICS IN HIW

Posifra Impachs and Fuhss Direchon
af Discovery 2000
D.Rabsan

= The Polowozoic Koonenbery Fold

and Thrus! Bal, Far Western RS 8,
Crase Stady bn Applied Geoaly and
Maogrstic Maodelling

M. Direen

ECHEITION HAPFY HOUS

AMTARCTIC CCOCKTAIL PARTY

FPETEQLEUM CASE
HISTORIES: INTERNATIONAL

Hydrocoman Folenfial in Indion
Desp ‘Wialers
R.5ingh, 5 Rosal, K Chondra

"The First Year of Fest Ol Fom
Azerbaijon, o Fermer Soviel Linkan
Faspble: Thi I::'l.'\-‘l:'l-u'l.'ll'llml af d
Sauih "-:l.npiun' Grint Ol Field

M. Hassion, TRedshow, | Gormon

Chooon -Babom Eniu'r'ﬂﬂrnph mnid
Carrantional Reflaction Surwys in
tha Patral Sub-Basin: an Iregrosed
Saiymic Study

A Gonchorov, C Caollins, P Petkowc
TFaman, "d'.F':‘i-p-nrnLn. B Cerumenoind,
Lo

THE-A

POTEMNTIAL FIELD
INTERFRETATION
TECHMNIGUES (1)

Muliscols Eoge Anatyet of Potential
Field Diaka
M.Archibold, PGerw, FBaschesi

Saparation Fillenng of Asromagnesc
Dt Llsing Filher-Banks
T Riclsclilf- Servith

INDUCED POLARIZATION

Radial Besubiviky /1P Surveys wing o
Downhale Transmitting Electrads
5. Mudge

Electromagnefic Coupling for Teaar
Recammaiisancs [P Surseying
T Gramn

To Ramove EM Coupling from
IP Diakg In-Sitw
4. Ha

EM INTERFRETATION (11]

Mocdslong the 30 TDEM Resposses
uiiing the 30 Full-Damain Finie-
Elemsrd Mathad Baved an the
Hexghedral Edge Elmmani Tachrgue
FSugeng

Mecdelling fe EM Syiben Resparsas
of Geologieal Complasity Accurolaly
A Raichs, ESI..IH-E:"-L]. I.:.:i\'.llll._l

fan ASEC Dith Internatsonal Geophiysical Conference & Exhibition Conferenoe Freview October | Sovember 1598 35




Conterence

19.99 - 19,30

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

DAY 4 THURSDAY

s PFPEANKERS

EXHIBTION OPEMS

BLACKJACK ROOM

12 NOVEMBER 1998

BREAKEFASTIT
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MAIN ROOM

FO5T
L srream Q) steeam 2l sTeeamo s

MIMERAL CASE HISTORIES:
AUSTRALIA [11)

Stryciure of the Highh-Mineralised

Late-Archosan Granitid Greensione

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

O Miller, D Growm

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

Cover: A Model Shudy Applied ko the

Bawbio and Springvale 1;250 000
Map Sheel, Gusenslond

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

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

A Meixner, P Gunn

MORMING TEA

FOSTERS (1)

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

M.Minegishi, M Aok, T.Maohuyoma

On the Relofion Babween the Stacking

Frocess ond the Resalution of o
Ssocked Section in o Crosswsll

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

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

1. Soyers

Eandom Moite ASenuation
Using Forward-Backwand

Linsar Predichon Filler

Y. Waag

M Conferenoe Preview Odcober | Movember 1998

CIL EXFLORATIOM:
TOMOGRAPHY

Keynoie Ackires;

Stewort Greenhalgh,

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

5. Groenhalgh, T. Gruber

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

S.Berboum, 5 Greenhalgh

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

T.Gruber, 5.Greenhalgh

MINERAL EXPLORATIOM:
RIM & TOMOGRAPHY

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

Bodo Frequency Tomogrophy Tncl
at M. [sa Mine

B.Zhou, FE Fullagar, G.M Fallen

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

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

ASEG 14h Infemational Geophysical Conference & Exhibition

ELECTRICAL &
M CASE STUDIES ([11)

E
Goophysicol Chorociarisahion of S

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

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

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

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

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

BEUGGED TERRAIMN
GEQPHYSICS (1)

Kmymohe Addness

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

Mapping the Range Front with

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

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

Corfingriol ARy of an Oceanic
Flaipou: I:hq: S Wi FTnHllru_g of the
Am.ru'uql thuul S |retenn Cicman
K.Gohl, M Seorgant,

& Lenzefmonn-Peben

Accurncy and Limvosions of the
Pobarr-cafFunt Poweoren BURMCH Valosing
Extimation in Tranwarsaly lsiropic
Maeclics

P. Okoyw, M Uren, J MeDenold
Irdesgration of Borehols knoge ond
Sainiree [t bo Enhanee Struchurel

Oy Baiin Desp Structure
A Mocrs, H. Sogg

The Efect of Multiple Removal

on AWDY Anchysiy
R. Voan Barsalen

LUMNCLCH

CREOFSING TECHNICAL
FROMTIERS IN MINERAL
EXPLORATION (1]

Senmic Methods for the Detection of
Kimberlite Ppes
M. Urcsevic, B Evona

Interpretation of Controlled Geogas
Measisemanis far dhinesal

Esploration Punposes
LMalmgwint, K Krishonason

Facibility Stuthas of TRMBIF and
TFEM Surviying with Sub- Audio
Magnetics

D.Boggs, | Starlay, M Costach

AFTERNDOQHN T
EXHSITION CLOSES

CLOEIMG CEREMONY

12 NOVEMBER

DIRWINT ROOM

1998
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MAIN RDOM

COMTIMUATION OF STREAM 1

Seismic Shofigrophic Exploroficns
frcem & Sirgle Well im e Srobon
Sobr-basin, Wasstarn Tosmonio and
the Appiicaton 1o Hydrocarbon
Exploraton

W.lodwick ¥ Possmora

OIL EXPLORATION:
TOMOGRAPHY &
GEOCHEMISTRY

A Mewe Method for Crosywell
Reflacior Imaging
LZhe, 5 Greenhalgh

Crosshols Acouibe Valocity Imaging
with Full-Wavsform Speciral Dota
2.5-0 Mumericol Sirulations
B.Zhou, 5 Gemanhalgh

A Tharmal Maturation Swudy of the
Carmarvan Boin, Sanralio ond tha
Hartham Forth Sea, Europe
J-Somusluson, M i ddleon

E A&

AWARDS FOR BEST PAPER AMD BEST EXHIBITOR

FaREWELL COCKTAIL PARTY

Tha Cantinaornl Margin alf Eoar
lawmonia mnd sond Siruchsm

and Developmand

Muttibeom Sonor Dolo

PHll . Exon, | Keene, 5 5mith
Acensic Veloo#ios os o Funchon of
Efnctvg Progsure in Low o Moderole
Porosity Shaly Sondsicnss, Port 1 -
Exparimanial Result

A Kholsar, C Griltithas

RUGGED TERRAIMN
GEQPHYSICS (1)

Mognehnolan Mopping in
Ruggged Terrain
M. Pilkiraghon

The Caleudation of Mognaesic
Componsnh and Momenh from TAd
A Cone Stuchy from e Tuckens
ignacus Compias, Cussnslond

P Schamict, 0. Clark

Resishunce Geooleciric Sconring o
Parfs of Abrdos Cometery Region,
Sohog Governorole, Upper Egypt
Alemad El-Maohiudi
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Exhibitors/Conference Sponsors

AUSTRALIA PTY LTI
i dson Streel, Suwile 24
5T PERTH Wa alits

HOMYTH 20

REbE s FE O

o Mark Russell G030

Ine. 15 an lernatlonal soltwaro COmprany
io prowiding Geoscientists with professional

e applications.  fochnial  fraimime.  and
_' msiomer support. Geosoll ls eoognised as the
1 leader In Dada Processing and  Analysis (DPA)
dications for the personal computer, and has offices
peind the world including  Australia, Canada, South
Alrica, London, Brazil, & Chile, Visit www goosoft.com
e detils

: _ ﬂ.lppﬂl‘tﬂ;‘.';i.mﬂl.d.uln W

- —

SILICON GRAPHICS PTY LTD
446 Victoria Koad
GCLADESVILLE WNSW 2111
ALUSTRALLA

Teel: 02 SRS G500

Fax: {12 9879 9585

Erall: lanlsvdney sl com
Wi obsbe: WIWW SELOOm.ay
Contact: lan Lilly

Sificon Graphics, Inc. I= a leading suppller of wisual
computing and high-performance systems. The COmpany
atfers the broadest range of prodiscts in the industry -
from low-end desktop workstations to servers and high-
end  supercomputers. Key  industries include
communications, encrgy. enterfainment, government,
manufactirring and sctences. Silicon {.impiin:s and its
subsidiaries have offices throoghout the world and
enrporate headquarters in Mountain View, California.
Silivon Graphics works with the [eading ofl Industry
software developers (o provide a range of leading sdpe
sofutions for the oil industry, By partnering with these
lending edge =oftware applications, Silicon Graphics is
able to offer a complete suite of solutions for the entine
E# Industry. Silicon Graphics computers are used for 2D
and 3D scasimc j:l:ll.'rpn.-!l!u:ln,, MAPPME; TeSeTvoEr
characterisation and reservoir  simulation,  Silicon
Craphics can offer a solution based on the lowest cost 3D
deskiop system through to o massively parallel super
eomputer for selsmic processing or reservolr simulation,

BOOTH 49, 50 & 51

LTS CEOPHYSICS
PO Bow 126
BELMONT WA a1l
ALSTHALLA

Teel: 08 479 4232

Fax; 08 9479 7361
Ematl netlduts com.au
Contact: Neil Goodey

LTS Geophysics (LTS} provide specialised srbome and
grownd hased surveys tailored to the exploration, mining
and environmental industries. The services offered
inciude helicopter electromagnelics, magnebics and
radiometrics using stinger and towed bird installations,
and ultra-detailed, low level fived wing magnetics and
radiometrice. UTS conduct surveys inlernationally from
their operational bases m Australia and North America

VERITAS DHGC INC
POy Box 954
KENMORE QLD 4089
AUSTRALIA

Tel: 07 3878 99K

Vax; (17 3678 9977
Email: cameronaf@digicon-brs. com.au
Website: wwwoveritasdgcoom hou
Contact Cameron Astill

Veritas DGC Inc. i a leading provider of lend, transition
rone and marine scismic data acquisition, seismic data
procedsing, and multi-client data sales fo the petrolewm
ndustry in selected markets worldwide. Vertas DOC
operates with a focusod set of strategies aimed at
providing customers with greater value through quality
products and servioes based on our promise to deliver
and do what we say

BOOTH 37, 38, 45 & 46

VERITAS
e e gy
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AGSO BOOTH 100, 100, 102 & 103
I* L3 Box T8

CANBERREA ACT 2601
ALUSTRALLA

Tel: 02 6245 %731

Fae: (K2 6249 9982

Email: salesiagso, gov.au
Websibe: www.anso, mov.au
Contact: leanette Holland

The Australian Geological Survey Qrganisation (AGS0)
is Ausiralia’s national geoscientific agency, AGSCYs
primary misston s to build a national geoscentific
mapping effort to encourage the sustainable management
of Australia’s minerals and, emergy, land. groundvwaber
and ocean resources, AGSDs activities include regional
mapping and analvsis of major mineral provinces and

broleum  busins, regional environmental mapging
{including land resournces such oswoils and groundwater),
arhorne magnetic and radiometne surveving, onshore
and offshore siemic surveying, the operation of
geophysical observatories, and the development of an
accessible national geescience information system. AGH)
1] p.nri of e Commemwealth [ﬁ:ful"ln'lmd. il Pi":l:n..n‘:r'
[ndustries and Enssgy

T
RARELL IR

ASH BOOTH 15 & 26
U51 /328 Albany Hwy

VICTORIA PARE WA &1

ALSTRALLA - Lo

Fax: 08 9342 W315 EROEENS FTY LTD

Email: stovei®asly oom.au
Contact; Steven Jeffrey
Apstralian Seismic Iflrnlu:n, esfablished m 198K, 15 &
leading supplier of geophyeical and geological data for
Avstralia’s oil exploration industry. ASH i3 able to supply
seiwmic data both as hordoopy and segy for most
Australian basins. In addition o open file data, ASE has
new spae geismic and d setemie data available.
l::m'lplrmml:lnu s are wiell [ 4 a] P]l.'!.'inrl. ﬂ.:'pu.rlr-_,
interpretation reports and well log information.
ALSLOG BOOTH 44
43 Jijows Stroet

SUMMER FPARE (LD 44074
Tek: (7 3375 S1E8

Fax: 07 3376 bide

Email: anslopitsuslog oom.au
Website! www.auslog.com. s 4
Contact: Andrea King

Leet our team work with E'.u.ru towinrds the perfoct solution,
tadlored to all vour geophysical logzing needs.

Recopmized world leaders i manufachire and supply of
downhole geophysical products, Auslog offers:

* sonides, winches, softwane

= rustomised loeping vehicles

= pomnibract logging servioes

* gpeophysical guldancoe and data interpretation
= pquipment renkal

® rjiirs, maintenenoe and upgrades

= fraining

FIT (D

AUSTRALIAN GEGPHYSICAL BOOTH 34
SURYVEYS

3 Baron Way

JANDAKDOT WA al64d

AUSTRALLA g

Tel: 0B 3414 1266

Fax: O 9414 1277

Email: crabbiwantres.com.m
Wiebsite: wiww agssury. com_au
Contact: Terry Crabb
Australian Geophysical Surveys, formed in 1996, is a
BYCH quality accredited airborne geophysical survey
company based at Jandakot alrport in Western Australla.
ACS ownis and operates one Cessna 2088 Grand Caravan
and two Beecherafl Baron (win-engined aircrafl. all
configured for high resolution magnetic and radiometric
peophysical survey operations. Contacts arer Terry
Crabb, Marbian Fevve-Fowles o4 ﬂﬂ!}l Pl

AUSTRALIAN MINERAL FOUNDATION BOOTH 1T
63 Conyngham Street
GLEMSIDE 54 5065
AUSTREALLA

Tl (8 M (44

Fax: (08 BI7% 4634

Email: bookshop@am{ com.au
Website: wyw ambcom.ac / amid
Contact: Maureen Blake

The AMF services the minerali and petroleum indostrics
with cost-elfective access to technical information and
expertise  through courses and  training  programs
pddressing latest  technological  developments,
information ldentillcotion ulilising AESIS, Awstralia’s
nabtional roference database, and a wide range ol
international databases, comprehemnsive information and
litrary services amnd the largest industry bookshop in Asla

BAIGENT GEOSCIENCES FTY LTD
Sapiter 301 131 Dommanom Street
COSFORD NSW 1350
AUSTRALLA

Teel: 02 4324 2552

Fas: 02 4324 5333

Emaik balggeoi@omemill com an
Contact: Mark Baipent

Baigent Geosoences speoalises o the prooessing il
alrborne geophysical data. The company is devoled 1o
high quality results and services in the processing of
magnehe, radinmetric, dim and ht'l:ln:rpl:rr EM chata seds,
The company his an extensive knowledge base in
processing of both fixved wing and helicopter acquined
data. The company also has the ability o incorporate
horleontal magnetic gradients in the magnetic total Geld
to enhance structural resplution In house software
-Ir'ﬂ-l.lrpnwn! h-rpul. abireast of I.n-|:|.1.|:d11r mrdvation o
make sure that only the best processing solutions. ane
used to maximise the uselulness and interpretability of
the data. With offices bath in Perth and Cosford, Baigent
Gogscienoes ensures the highest possible quality and
:rup.i.d tuirm arourd of data.

BIHYTH &3
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BOOTH &

o (8 9377 2028
febile: (412 263 140

BOREHOLE SERVICES DIVISION
g U8 Y77 27T
f dthormelicrg.dom

PO B 11014
BOEHONE SERVICES CHVISICI
David Thorn:

ORLEY WA 5943

G Borehole Services Division are acknowledpged as
:" pader in borehole setsmic technology, The SST-500 12
: wﬁwmr.urrny has given s to new products such
athal AV, anisotropy, 3D VBP and the passive
3 of peservoir compaction that were impractical

Frl.rlmm technology.

_;r-“f PROCESSING
11 fin 7 |
1 ST PFERTH WA 6872

'.J

BOOTH 7 & 8

FPEOCLEZING

jen 5226 2273
e 4 520 2704
mai I:bhrinutﬂrgg.cmn
2 Bruno Dleines
fumpign!t Generale de ﬁ-ﬂplqlﬂ-qul (CGR) is @
participant in the peophysical servioes industry,
mg 4 widie range of sebmile dola acquisition and
d processing and interpretation saftware to clients in
ﬁl and gas exploration and production business. [t is
_'j i a global manufacturer of geophysical equipment.
L0 B the only company o operate with all geophysical
s {amr h}-dn.nrh:-n and mineral cxploration, cwil
mgineering and land management. It has the highest level
I vertical integration in the setsmic industry. Ours
{ nrnmhﬂdwmnipmdurh angd services includis
i, Acguisition, Processing and Interpretation.
CSIRO EXPLORATION BOOTH 62
ARD MININGICRC AMET
0 Bon 136
..‘ BIRTH RYDE NSW 2113

1 HHWHT'“‘I?'
s (12 940 8921
; '_'I:i.lhl.1|11.-.l.mﬂ'di:m.nim-mu
.t"" ey woerwe e, cslsoau
Lo E Judy Thormson
CSIR0 Exploration and Mining addresses the research
Dl development needs of the Australian exploration
d mining indusiey. In the feld of exploration
Sgcophysics, CHIRD is a major participant in the
}l ative Hessarch Centre for Anstrafian Mineral
fxpharation Technologies (CRC AMET) whose aim is to
Flop ost=efftctive airborie L.II.'L‘LHJI.'HHEIIL L Eyslems
N pmium:..l] and regolith mapping and detection ol
peply buried ore deposits.

CSIRO

CURTIN UNIVERSITY BOOTH &8
OF TECHNOLOGY

Of Exploration Geophysics
GI'O BOX L1987
PERTH WA &001
ALUSTRALLA -
Tel: [F 9266 3545 curbin
Fax: 08 9266 3407 e

Email: detdre@@geophy. curtinedu.an
Wiebsite: woww curtinueduwan f curtin/ dept / geophy /
Contact; Deirdre Hollingsworth

Curlin Geophysics = The Department of Exploration
Geophysics specialises i education and  mesearch in
Minerals, Croundwater and Petroleum Geophysic. In
1964 the Department has 14 Staff and 130 Students, Sinoe
the inception of a geophysacs program at Curtin, over 300
persana have been awarded degrees ol all levels, The
Department (s 4 member of three CRCx; APCRC,
CRCAMET, CMTE. with an armual operating budget of
&2 1 mullipm.

BOROTH 42

DFA

DESMOMND FITAGERALDY
fie ASSOCIATES PTY LTD
Lindt 21 Male Street
FRIGHTOM VI 3156
ALSTRALIA

Tel 9593 1077

Fanz 542 4142

Emuail; indoid fa.conmoau Demond FileGerald &
Wobsite: www dia com.au

Associabes 'YL
Conbact: ]nrnlm H

Email: indof@dlia.com.au www s cem.au

Diesmond FitzGerald and Assoclates ([7FA) has 20 years
experience in providing specialist services o the mining
and exploration industry, including consulting and
computer software, handware intépration and support
wirmvrices. DFEA's mam Frmluu!. ]nh'lrpi:l. i & E,:ﬂ.li.'lh}l‘i.':l.‘.l.l.'l
proceszing,  interpretation  and  archiving  aystem,
Magnetics, Gravity, Radiometrics and Bathymetry data
pre processed inoan integrated envirorment supporting a
wide range of quality control, processing, Interpretation,
visialisatson and F'I-l'l"l:'l.'l:ll;'lr ol

BOOTH 86 & &7

ER Mapper 6.0

i i Mkl e &BN

ER MAFPER

Level 2, B7 Colin Strest
WEST FERTH WA &S
AUSTRALIA

Tiel: OF 938 2000

Fax: (I 9358 2901

Email; a.grocefiermapper com.au
Wiebsite: wivw. ermapper.com
Uafitael: Andrew Graice

Earth Reseurce Mapping - ER Mapper Australian owned
multtnational Earth Resource Mapping Ty, Lid, develops
and markits ER Mapper - the industry standard for both
Tl and petreleuwm exploration prolessionals involved
in image processing and mapping. The latest release, ER
Mapper 6.0 (s a fully bundliad hoencoe that allows people W
porfonn surface gridding merge magnetlc, gravity and
radiometric data Into a single image and create stunning
maps for interpretation and presentation.

j ﬁ 13th Iniernational Cevphysical Conlietvocn: & Edhiliitaon
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ELECTROMAGNETIC
IMAGING TECHMNOLOGY

41 Reserve Streck

WEMBLEY WA 6014
ALUSTRALIA

Tel: DB 35T b465

Fan: (8 93T THH)

Emiail: infodEemit iinet net.au
Wiebsite: hitp:/ /emitdinetnet.au
Comitact: Andrew Duncan
ElectroMagnetic Imaging Technology Pty Ltd (EMIT)
develops systems and software for mineral explomtion
grophysics and  groundwater investigation. Products
ipseliaclie thae mby =the-art SAMARTem' PC-based EM and
ehictrical peophysical neoviver systerm, tie newly -llu."-m'lup-..*d
‘Moaowell' EM Interpretation Software for Windows and
‘Filament’ Fised-Loop EM Modeling Software,

ENCOM TECHNOLOGY FTY LT

encCorm

BOOTH T

BOOTH 11 & 12

MILSOMS POINT MSW 2061
ALSTRALLA

Tel: (12 9957 4117

Fax: (3 %932 &l

Ermail: intofencom.com.ay
Wehsibe wiwia cncom, oorm_au
Coniact Edward Tyne
Encom Technology (offices in Sydoey, Melboune &
E"i:-rrh.: hae an eatablshed nepuitation tor inApvalion and
||.urh."rhi1.i'|:l in uu.l.'llururjun sidlbwany, servioes and Lraining.
O consulbing and data services and Encom GIS and
grophysical software are used by mineral and petroloum
explorers around the globe, On demonstration at the 15th
ASEC Exhibitivn: ModelVision LESE, ModelVislon
PROY, AutoMag, Moddy, EM Vision, EM Flow, 1 Vision,
ER Mapper, GPINFO, Discover, EarthMap, Mapinfo.

ENGINEERING COMPLUTER
SERVICES PTY LTD

) Bow &

BOWERAL NSW 2576
ALSTHRALLA J
Tel: 012 4861 2122 I
Fax; 02 4861 3912

Email; priviflersausoz.au

Website: www.minis.com
Contact: ["at Hillsdon

ECS International Py Lid (ECSH ECSl was formisd o
96 @ an emploves owned company. ECSL employs 36
skt i Australia, 16 of whom are shareholders. BCS| was
st up o i‘rl'-l'l\"!l,'.'l" an an]u_l,-‘vl-r ||'|.'|.11||.'rh!'r.|P and sk over
the business ol Engineering Compuler Serviees (ECS)
ECS wat extablished in 1966 and ia owned |.'|:|.' thi
COmpany MDD pnd o mumber of ssociates,

B took cver the business and clients of BCS, and has
gipnand apriements with ECS

* Luwse the ECS office building,
o Warket the BECS product range of software and pay
rovalties bo ECS

ECSl markets the MINEX software prosduct, o the world
mining and exploration industries MINEX 15 a
comprehensive geology to mining package which is used
[-.F such clierits as Shell, Exson and Mitsubishd, MINEX s
primarily used by coal companies to plan and organise
their peology and mining engineering. The coal market is
vared globally. ECSI also markots geophysical software:

& ALT an airbome geophysical processing. mapping and
interpretation system;

# Dawnhole E,u‘-up']'l'rl.' sical |u-m:|;:ﬂ|5 data base  and
interprelation system

s part of the Minex system;

= S51PS I'uﬂ_h. resalubion selsmic 1n|'r1'prrtahnn “"ld'rm with
links fo the Minex geological data base for direct input
in the generalion of the struciurml model,

ECSI cliont base b8 warldwide, with clients in Australis

Morth America, South America, Middle East, South

Afrca and Thailand. The ECS] systems are usecd on Sun

and Silicon Graphics workstations and also on PCs using

the WT operating sysiom

Simce its commencement in November 1996, ECS1 has
sold copies of software to companies in Japan, Colombia
o Conaddiy, Indonesta and s currently negidiabmg sales §o
Jordan and the UK

EXPLOMEAMNIUMN LIMITEDR

It Wathine Ave

MISSISSADCA ONTARIO L4X 114
CANADA

Tl 13 %05 712 31000

Fasc: 613 905 712 3105

Email: megovilexploranium. com
Website: www exploranium com
Contact: Edward McGovern

BOCYTH 70

Explomanium i one of the world's leading suppliers of
Gamma-Ray Spectrometers used in Airborne, Land
Vehicle and Ground for grophysical and eswironmamital
applicativns, The spectrometers olfered ane from consoles
wsed with Large volumes of defectors jup bo &41) to full
256 chanme] hondheld st fudiiaes with assay and
nuclide identfication modes of speration. L'I.P|{'IF|]I'I.|1.II'I'|
alsp  produces the wvery popular KT-9 Mognebic
Susceptibility Meter used for the measuring of this
physacal property in rocks and sl materaks

EXPLOEATION CONSULTANTS
AUSTRALLA I"T'Y LT3
1175 Hay Street

WEST PEETH WA &05
AUSTRALLA

Tel: 8 9323 47333

Fax (8 9323 72

Email: mowrightuoge.com
Website: www.ioge.com
Contact: Micola Wright

Exploration Consultants provides o complite geoscamnos
consiltancy serviee for thuse seching o esplore for
hydrocarbon and mineral resources. The company’s
expertise ranges from the very earllest planning of
BEISIMIC r'vl.plnrahnn programs I:hrnuﬁ'h . reseTves
evaluation and  cconomic  anelysis.  Exploration
Consultanis hos o worldwide stalf of over 180 specialists
i duch amess 2= the |.'|'|.|.:|l||‘l.-' contral of sewmmic and
aavigation data acquizition, seiemic data processing and
imferpretation, and mlrg‘m"ld !.lpli.ﬂu-pnrn] and w-uph:.-l.pr.al
studivs al basin, Block and prospect scales.

BOOTH 52
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GED INSTRUMENTS PTY LTD BOOTH 31, 32 & 33
8 Ry Poine Road
SRAMSUATE NSW 2217
AUSTRALLA INSTRUMENTS
el 02 9529 2355 e
! (12 9579 4706
ik salesidmeoinstrumeniis. com.au
W W EEH NS e, SO

et Boger Henderson
. it Instraments is a leader in the Aska-Padiic eI fnr
Pl wales, rental and servicing of geophyaical equipment
e software, and in e provision of airtbome surveys
mduding HEM. Ceo Instruments also manufactures
_-hn.']d magnetic susceptibility and conductivity
it and a new version of TEM which can be seen at

i booth for the first time,

BT 1

ICAL SURVEY
y ESTERM AUSTEALIA
M.IHI J-l_.rl pha Lxpartrawend of Minernts mid Envrgil
Tain Street
.Flﬂi'l WA sy
089332 3168
H'EE AN
il: geological_surveyidme. wa, gov. au
e www dmewa.gov.aau ( geology /indes.hitml
Cortac e 10 F Blight
1 ] Bligheibdme wa, gov.ou
{for booth loglstics)k Andmew Goss
e I8 902 3719
llﬂzz. ELEE]
ik B goRsEd e WA gow au
1 Ernlng.inl Survey's role in mh.mq'm_rrrhu;- geologlcal
. of Westorn Australln s of crucial imiportance
ﬂ'ﬁr State's wconomy, The maps, publications and
E_ tasets produced by the Survey provide explorers with

toals fior design of sucosssful exploration
programs.  These lead 1o mineral and petroloum
e which In tum generate rovalties, create jobs,
i make othir important contributions fo the economy

1'__3:51-:11:

GEOPHYSICAL
TECHNOLOGY LIMITED
PO Ben L2

ﬁiirm:l]r (H Moew England —n —
AEMIDALE NSW 2351 —
Al
Tel: 02 6773 2040 .
B 02 6773 307 -
Eﬂﬂ: glindudigmeer com.an e

BOOTH &4 & 85

- Website: www, gri.uneedu.au —
- Coniact: Andrew Davis

_ ical Technology Limited CTL provides
1 ysical services for mimeral exploration: industrial
i military decontamination; and geotechnical
{ﬁﬁwmg Itw full service capability ranges from project
‘desipn and management; o dats scquisition  and
#maurnp" o inberpretation and modelling. The “one-
shop' offering includes the TM- magnetomeler,
Sub-Audio Magnetics; TM-de EM system: and dual-
T dehmmagEnetic Svatem

GEOTERREX-DICHEM
FTY LTD

PO Box Xsn
ARTARMOMN NSW 2ad
ALUSTRALLA

Tel: (02 9418 AT

Fax: 02 %418 8581

Email: jodie gillespieipeotarmes. con. au

Wiehsite: www.cgg.com [ corporate. index htmi

Contact: Jodie Cillespic

Geoterrex-Dighem Pty Limited operates tn the airborme
and ground geophysics market place, providing data
acquisition, processing and inlerpretation services of
superior qualsty to the natural resources industry. As part
of the COC group, Geoterrex-Dighem has extensive
expenience internationally. Geophysical surveys haveo
boen successfully conducted throughout the world in the
search lor precious metals, base metals, diamonds,
uranium, groundwater, coal, oil and gas, as well es for
geclogical mapping, engineering site imvestigations and
land  management/ salinity  assessmenl.  Geoternex-
nglmm offerd GEOTEMppry and DIGHEM EM, the
leading edge in airborme electro-magnetic surveys, and
als act as agents for CEM Magnetometers, GEONITS,
ABEM, Mala & Iris Instrumoents.

BOOTH 13, 14, 15 & 16

GEOLX SYSTEMS LT - BOWNYTH ®1
ARANM DIVISION

Suite 900, 425 First Strect Southwest

CALGARY ALBERTA 120" 3L8

CANADA

Tl 1403 o8 SR

Fax: 1409 208 Sa55

ireemoy (CECHX

Conluct: Bavin Pelletier SYSTEMS LTI,

Creo-X Systems Ligl, i5 the Canadian based manofacturer
of thie ARAM4 seismic recording svstom. The ARAMZS
has established a worldwide reputation as the “System of
Choice™ for compdex 300 With the unrivalled Aexability
of "network telemetry”™, simplified cable design, and
Windows M/T operaling system the ARAMZY sets the
standird for deployment sfficiency among the mult
thousand-chanmel 3-0 cable systerns.

CMA EUROPE LTD

TOL, T30 Ave SW

CALGARY ALRERTA T2I' 317
CAMADA

Tel: 14K1 361 4075

Fax; 1403 363 f4527

Ernail: brobinsondygmscalgary. com
Wehaibe: whnw piacalgany.com/
Contact William Vierkaik

GMA isn an International software developer that
specialises 10 geophysical  modelling  setimic
interpretation plus petrophysical applications for PC and
UNIX. Starting out in Calgary, Alberta in 1982, GMA now
has four offices world-wide. GMA Furope, as one of those
pfficrs, has boon p!ﬂk‘hﬂhﬁg sihes and support services fiir
five years now and is responsible for the UK, Europe, the
Middle-East and Australia, Visit us at Booth B5 for a
dismwmstralion of aur software,

BOOTH 85

* ASEC Dth Internatwnal Geaphyaieal Controence & Exbabibion
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GREEM MOUNTAIN GEOPFHYSICS
Suite 100, 1KXL38h Street

BOLUNDER COLORADR) 8030

LIS,

Tl 303 444 &925

Fax: 1303 444 8632

Ermail: Schellvispme com

Website: woww. gmyg.com

Contact: Schelly Olson

Green Mountain Geophysics: develops high quality
geophysical software for scismic exploration. Our
acquisition planning, target-based survey optimisation,
projct managoment, geometry, and refraction statics
applications are regarded as the most rellable and casy to
use in the petroleam industry, We support a cross-
platform philosophy, developing applications that span
from the PC to distribated workstation networks.

GUARDIAN DATA SEISMIC BOOTH 24

L6715 Wallers Drrive
Herdsman Business park "
SEISMIC

BOOTH 80

PERTH WA 6017

Axestralia

Tk (18 G345 )7

Fax: (8 445 9006

Email- gdsperthtigds com. au
Website: www ges.oom.au
Contact: Dryan Bobertson
Guardian Dala Seismic was established i Australia in
1984 and spectalifes in supplying data recovery, data
archiving and data and dorument manapement solutiors
to the Resource Indusiry. The company employs over 100
staff and has 9 comtres operating in & countries, handling
all media types and formats from analogee sheets o
THMESN0 and [I2.

GX TECHNOLOGY

54T San Felipe, Sarte 3500
HOUSTON TEXAS 77057
LISA

Tel: 713 7R9 7250

Fax: 713788 7201

Email: sharraultégxt.oom
Website: www gl com
Contact Stephante Barriault
GX Technology Corporation is a leading provider ol
customised solutions for the ol and gas P& industry,
Fucusing especially on the fsk-reduction benelits derived
from velocity, depth and time modeling. GXT's misw-
generation produect Ting, EarthWave, and the expertise of
one of the largest prestack depth imaging teams in thee
industry, provide ofl company E&l* leams with a
complete range of moluttons for their depth-relatied
challenges. GXT is headguartered in Houston, Texas and
has reghonal offioes in London, Parks, Calgury and Beifing.

HKOOTH 78

EX TeocHNOLOGY

HAMPSON-EUSSELL
SOFTWARE SERVICE
Suite 510, T15-5 Avenie SW

CALGARY ALBEETA TZI* 2X6 -
e RUSSELL e
Tl 1400 26 3225 bl vt T

Fax: 14053 265 6651

Ermail: arthurihampson-rassetl com
Website: www hampaon-russell. com
Contact: Arthur Loe

BOOTH 73

% Conderence Preview Octoher | November 1995

Hampson-Russell Sofftware Servicss Lid  was
establishied in 1987 by Dan Hampson and Brian Russell,
The headquarters are [ocated in Calgary. Alberta, Canada
and . we currently have two other regional offices in
London, England and Houston, Texas, Present company
sre s 30 employevs worldwide. Hampson-Russell
Soltware is a peosciance software developer. Products
inchude AV (amplitude ve. offset analysis], STRATA
(30 seismic inversion), GEOSTAT (for geostatistical
analywis), GLIAD (3-D refraction statics). PRO3ID (3-D
AND analysis program) and EMERGE (our rew 3-D
multi-attribute  analysis and  reservoir - porameter

prediction program)

INSTITUTE OF GEOLOGICAL
& NUCLEAR SCIENCES LIMITELD
Gracefield Research Cenbie

PO Box M)-368

LOWER HUT

NEW ZEALAND

Tel: &4 4 50 479

Faz 6 4 570 44603

Email: anyalganmel.gns crine
Website: www gnEerlnz
Comntact: Anya Duasfield

We are Mew fealand's largest geoscience research and
consultancy orngasisation, Our 200 scientints work for
private and government organisations around the globe
specialising kn: msouroe exploration. structural evelution
and development, natural harards and, isotope
lechnology applications. Our passive and active soun
seismologhats form one of the biggest prophysical teama
in the Southern Hemisphere. Institute seismic p

stafil develop, uhfise and promobe specialist soffwarn,
CLOBE Claritos, an interactive seismic data protessing
package. Visit us ot Booth 72 and our web site m
W N crl. e

BOOTH 72

taridinie af

A NuUcCLEAR
BCIENCES
Limppaad

JASON GEOSYSTEMS AUSTRALLA BOCMITH 35
Lowel 23 St Martins Tower
4 5t George's Terrace
PERTH WA 6000
ALSTRALIA

Tk {8 9268 2484

Fax: (18 9268 2550

Ermail: pklomifassiEbm. niet
Wishsite: www jason.nl
Conlact: Cary Klomiass
Jasan CGeosystems is a fast growing, high-tech company
it richst Indwvative salutions for neservoin modaelis
andd characterisation. Lising our core prodoct, the “Jason
Geoscienoe Workbench®, we provide tailored solutions
based oo an integrated approach. Quantitative analysis
wchnigues employed include seismic inversion, geological
modoling, vebocity modeling, stochastic modeling and
combined siochastic modeling with inversion

joson geosystems

KEVRON GEOPHYSICS BOOTH 3
Suit 9, 1297 Hay Street

West Perth WA 65

AUSTRALIA Kevron
Tol: (6 90325 I87TT

SRy RS STy L.
Fa: 08 D481 0323 t—

Email: kevronpiicacomm.au

Contact: Rod Gardner

Kevron Geophysics Pty Lid speculisis o data soguisition
and processing  of  high  resolution  acromagnetic

ASEL UM Innrrnational CGeophysical Conterence & Exhibition
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A and a Cresco 750, The Cresco, powered by a
pprop engine, has an outstanding performance in
il terrraan amcd 1 ﬂ;.'lr:E clirtmibimd lovaw byl EUTVEYS,

MARK GRAHICS
1 el dock Street
WES I"EF.TH WA &005
AUSTRALLA
Tk 08 481 (277
P DS S4ET 1580
?ﬁ-' bl kmonamaraiEige oem
Website: www. lge.com
Cenbact: Rate McNamara
Landmark Graphics Corporation is the leading supplier
) il:llqr.ll:-r:d information svstems and professional
s to the energy industry, Landmark delivers the
st breadth of integrated exploration and production
ons across the oil fleld life cvcle - emabling
compamies fy find, produce, and manage oil
reserves mone effectively, Hesdguariered in
Landmark is a wholly-owned subsidiary of
5 Company, and has 50 offices around the
L with systemis installed in more than B0 countries,
s wordwide Web ate can be acorssed at
= Hh'ww.lslr..i.'mn

BT 39, 40 & 41

e

Landmark

& Flalirurrene | ompars

GELLAN GI" SYSTEMS BEMYTH 77

BO¥X 262

MT HAWTHORN WA 6915

ALSTRALLA,

Tk 08 G444 0233

i O 9443 254

‘Email: mfoliphmocom. s

Websise: wwiw. miagellan com.au

Contact: Luke ONeill

Mugellan GPS Systems is the Australizn distributor Tor

sl Magellan GPS and Communication products from low

st haned-held GPS (o real time contimetre socuracy GPS

nd CLOMASS, Magellan GIS Systems has a complete
of products covering commumication, navigation

,r o mavigation. Magellan has olfices in Pertls,

and Victoria and dealers in all other states, Cur

nal staff includes Surveyors, Engineers and
Specialists as well as one of the fow Magellan

and irained @mrvice centres in the world

MINERALS AND BOOTH 82 & 83
: LELM VICTORIA

PO Box 500

EAST MELBOURNE VIC 3002

ALSTRALLA

Tode 013 5412 5077

Fax: (13 9412 5155

Emall: paulimedonald@nne vie.gov.iu

Website: www nrevic gov.au

Contact: Panl MeDonald

Minerals & Petroleum Victoria is a division of th

of Matural Resources & Environment. The

Departmant is mid way through a s year $25.5 miltion

profram of large scale airbome  geophysical  surveys,

Er'i.w surveys, geological mapping, seismic surveys and
ilfing to promote exploration, Examples of recently

séquired acromagnetic, gravity and wther explorathon

data are on display at our booths

Teshir i e
]

ASEG Uith Internatiownal t.imphynh'.l]_['nﬂhmti Exhibditinn

MINERAL RESOURCES TASMANIA BOOTH %9
PO) B 56

ROSNY PARK TAS 7018

AUSTRALIA

Tel: (13 6233 K324 B e mesornces Tdasie

Fax: 03 6233 8338

Ermail: infolimrd s gov.au

Websibe www.mrttas pov.au

Contact: Tony Brown

Mineral Resources Tasmania (MRET) 5 the first point of
contact for organisations or individuals secking
geosclentific information aboul Tasmania or the
adjacent waters. MRT staff have an excellent knowledge
base and vur Hbrary, acosssible by the public, holds
npen-lile data and reparts on all exploration activites.
Exploration and mining tenements and rovalties are
administered by MET

NEURAL MINING SOLUTIONS
Level 31 Alired Sirect
SYDRNEY MNSW 2K
AUSTEALLA
Tel (2 9241 MKH
Fax: (02 5241 2465
Emall: clapePmps. com au
Emadl direct: claretimpa.onm.ai
Website: wiww sirails com.uu
Contact: Alan Clare
Mewral Mining Solutions Limited NMS is a iy
software provider based in Sydney, Australla. Our focus
15 to prowide the resnurce imdusiries with nearal mstwork
saftwane (o aid in the anadysis and optimisation of el
resounces, Given the high stakes and intense competition
within all arens of the nesouroe industries (and current
vilatilily & comumodity markels), informed business
decisions on the acquisition, exploration and exploitation
of prospects is essential, Curmently we have products
tailored for the mining and environment industrics that
deliver the following tools: = cluster and anomaly analysis
= Cormlation analyvsis - Belationship explomer - Fuisy
search capabilitics - Mobeptial feld mapping and
modelling functions, Prospect Explorer (for the mingral
cuploration industry) is a revolutionary new soltware
tool, using NMS patented technology, designed to help
the explorationist automate the detection of potential
prospects from multi-component survey data, using
state=isf=the-art neural lrl.u.1!,'1l'il|. I.rhtE'lhll:[l.H.-h. Al Fm!'urnl the
software packages run on Windows NT and handle
pridded data sets of prophyeics, prology, geochemistry
chirta.

and sther remotely semsed

BOOTH T

Menrsl mining roluiiones

PARADIGM GEOPFHYSICAL BOOTH &6, 67 & 75

1001 Beach Raoad
aradi
B hvacal

#1505 (i
el BLEEEIE BATA ANALTHIY SREFREY

Shaw Torwers
SINCAPORE 189702
Tel: &5 297 92511

Fix: 65 297 9251
Email; dave_coxviipeodepth.com

Wishsite: www peodepth.com

Costact: David Cox

As a leader in seismic data analvsis and the largest
international independent developer of exploration and
production software, Paradigm Geophysical provides
vouL, our customer, with complete prodoct suifes for
processimg, inversion and inferpretstion of data, as well

Conderence Preview Ocbober ! Movember 1998 51
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ax high quality geophysical servios and support. Our
partnership with our customers, combined with our
diversified exponence in varth modelling technologies,
has led us o pioneering work in thie industry. This work
inclides the development of nnovative, depth-based
iechnologpes, volume=based  mlerpretation and  model
building, a8 well as vusy scoess to third-party data
miadels. We are commitbed o continue dolng what we do
best - providing leading edge production-oriented
solutions that transform data into knowledge,

PC DESIGN BOOTH 61
(ROBERTSON GEOLOGGING LIMITED)

OXLEY QID 4075

AUSTRALIA PC DESIGN

Tl 07 3375 4031

Fax: 07 3375 4740

Email: paukclenvifooemmall comau

Website: woww poodomzing, com

Contact! Paul Clemeneos

Robertson Genlogging is the world's keading supplicr of
sl bl HLH.IIJhyhi.t'nl '||:I];H1n.;|.5 isquripment. As part nf ite
comntinuing commitment 1o reseanch and development the
commpany b plessed o announoe the launch of it nesd
peheration of lnf;rlng sy sbems: the B Microdegeer and
|'h. R vldLLIILIH“L'r_ Full |I|,'|!n|]~|- L bz flrllru.;l o oemlr
Whsite httpr/ [ www gooloppsing com

FETROCONSULTANTS
DIGTMAR JASH

Loewvel 4, 39 Clundos Sttt
ST LEOMNAKDS MSW 2065
ALISTRALIA

Tl 02 #xF] 3599

Faocr 02 9001 3606

Email: David Kirkham#petroconsultanks
Wiehslie h‘h‘h‘.}'m[lfﬂ.‘l."lrlﬁﬂln:||h.4.'|.u||.
Comntact: Dave Kirkham

The Petroconsultants Group, wgethir with PL/ Diwights
as. pari aif the |HS I:.hrrn:p MHvision are the warld's larpes)
.-l-uppl.ll.':l ol imberivsbicoaal ¢'.~,|.1E||rul:u.|||. angd F'"'“J AR TRl
data, Petroconsnlinnts Digimap maintaing an - Australia

wide sholpoint and bathvmetrle dalabase, and has
dievelipedd REDEEM, a proprietary system for scanming
o IE!:ul'I-.'-IH.uh:'IJ!; seremic data T:Ii.si,m.lp wiorks ||;|||;|r.1,-:|'_.,-
with ASB to produce garettal dats packages

PETROSYS I'TY LTD

1st Floor Sufke &

¥ Fu]l.ll:tu.ll R.l.l...llj

KEMT TOWM SA 5067
ALSTRALLA

Tel: (4 8431 Bi22

P 08 B4 sl

Ematl supportdpetrosysoom.an
Website: werw Pelroesys, oo
Coantact Mike IIthh}' P'Wiolker Hirsinger

Petrosys are an established suppher of E&F computing
systrms with offices in Australia, the USA, and Europe.
Specifle lunctions of Potrosys  applications  melods
MmappEing, data management, analysis of interprofed
seismde, and dighticing. Them ame over 330 uwers of
Feirosyms softwane distribaated across more than 105 sites
iy sume 23 counirics

BOTH 35 & 26

BOOTH I & 19

FETROLELM TECHNOLOGY
MINCOM PTY LT

GPO BOYX 1357

RRISHEANE OLIY 4x0
ALSTRALLA

Tel: 07 3313 3932

Face: 0 30000 R0

Emmil: mivobefimincom.com
Wiebskbe: www, milncom.oom
Contact: Nicole Willlams

BOOTH &%

PTM

—m T emrm

Petroleum Technology Mincom ([FT8) has  been
providing software and consulting services for 17 years
including: GEOLOG: Multi=well storage, manipuiation,
i |J.|:-|,.PI|I'|. sl bwnew, Sy'n'l'.hr:tu'h, l"rl‘tuph:,-'lurn, L rome-
sections, correlations etc. Strallmagic Revolutionary
softsvare for @ tealy 1H1:|:q-1-|:'..1.| :||:'|||:|l:l|‘gl:.'|r|.|;'ll||;|_-‘[_-I of 30
sehbmbe data umplun Mewral Metwork fechnology

FITT RESEARCH FT'Y LTI
PO Bow 110

KENT TOWN SA ST
AUSTRALIA

lel: (8 R362 Seh

Fax: (I8 5362 W7

Esmail: mpd@pite.comei
Webssite: wivw, pittcom.au
Contact: Mark Douter

Pinl Research are airborme geophysiol data ‘specialiss
We specialise in  high-quality  seromagnetic  and
radivowtric dita prEOCEtERIRE, IFmage p:‘uﬂ-nlﬁr,_ FHARPIngG
and inferpretation services for ultra-detailed, helicopter
and  fiwed-wing surveys, We have :.:tmpl"n,nu.:! i
distribution agreements with varioos mdustry and
povernment agencies, and manage the WANT Databese
i duta broking scheme for  mulbi-cliont  alrbome
goophysical surveys operating in WA and the NT

PGS AUSTRALLIA FTY LTD
Lvel 4 10M Building

1060 Hay Senmet

WEST PERETH WA &005
ALSTRALLA

Tiel: 8 9320 WIS

Fao: 08 9320 9040

Email dave browndipes com
Wit WA, s commn
Lisntack: Dave Brown
Petroleum Geo-Services is a technologically  focused
vilfichd service company principally  mvolved in the
business of soquirng. progessing,  mansging  and
nt.n-ri.nlln“ I and ALY marine setsmic data PGS alsa
plm.'jl.lm- lhutmﬂ FlrI.H.luL'I'.il;!-I'l, stormge and nﬂ"lnﬂ;!lnpr
Eyalema, data management solutions, 40 resorvaois
mmriakoring, characemsation shadies and other specialised |
geophysical and production related services,

BOOTH 93, 94, 95,
Db, 97 b 94
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PRIMARY INDUSTRIES AND BOOTH 59
RESOURCES SOUTH AUSTRALIA
Girenfell Centre

15 Cireniel| Street

ADELAIDE SA 5000

Tel (18 B226 1222

Fax: (% 236 0474

Emal: dealandrodms sl missa s oy
Il'l'l'h!lh.': T F'IT b | I_'\'-l:l'l' o

Contact: Domende Calandm

FRIMARY INDUSTRIES
AN HESDURCES 54
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Industries and Resoorces Sooth Avsiralia
PISA) now encompasscs: Mines and Energy Resources,
Agricy | Industries, Fisheries, Aquaculture, Cifiee of
g Policy, Rural Commumities Office and the South

G Research and Developmend Instiule (SARDE)
ig @ key partner n macimising the sustainablbe
ic contribution of primary mdustries end neounos
hoare sl pellant, market drven, Internationally
potitive, environmentally and socally responcble. As
W ORI di."url:an'mmi HEEICY of thir SA
mend, PIRSA works with people and organisations
g 4o make the rght divelopment deciaiona

M
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{nosea '.' I _ F [ ELAN'I] DEMARTMENT BOOTH Te
Llimnary L S & ENERGY i i
ol 3-13' AmE REEEES

E-h'lll.l. BRISBANE (LI 4000
LIA

7 327 1420
e (7 3235 4074
mail! jhocston@dmae.qld. gov.au

s winw dme ald pov ae

v
Jiem Bowston %E

e Ceologhcal Survey of Oueensland enhances the
ale’s minerals and eneTgy prospectivity. by providng
igaal updated  geological data from Departmental
i ancd  alrbrne F;l_-nphj'!.lr.:l.l data arql.th.ﬂ‘inﬂ
e in comnbinually being upgreded, aond vnhanced
project mapping proceduncs. Direct access 1o

ablimbs,

= il v preliminary and manipulated data is encouraged
APpeng aht Tigorous “clieni-locised” promotion,

i

| data AN RESEARCH BCYTH 57 & 58

APFTY LTD
Ltz Street, |
(ST PERTH WA 6005 AUSTRALIA |
gl 8 9322 2490 [
Ty : mm f.l':":.'T

mil: stervefirobres o comuan
Bl Smilth
Research Australia Pty Lid specialisis in land,
M 20 amd 30, and tansilion soeoee scismic data
prxesaing services on either an exclusive or non-
Seciusive busis, Interpretative proassing, servioes [AVE
inversion, petrophysical Jog analysis and pre-
ik depth migrahon) are also provided at our Perth
wlfice. W offer workstation inlerpretation services
jor both 20 and A0 seismic with hull integration to ather
plines. Specialised  studies  involving  sequence
ratigrupliy, structural geology, basin modelling and
chusive reports ane also offered. Visit us at stands

¥ and
| alnasar,
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 also 57 and 58 for full details of the services offered by the
ading #umm Croup.
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MEERGER OILFIELDY
4 LIA PTY LTD

Lewel A, 150 Albort Koo
MELBAMIRNE VIC 355
AUSTRALIA

Schlumberger
Tel 03 968 6200

a3 9650 036 Qiltield Services

Erall. desideratofmelbourne geoguest sl com

{ i albooom

Contact: Alain Desiderato

#:Humhe-r#r CHlfield Services provides a compléte
of indegrated services o belp oil and gas companies

eilicwently find and produce hydmocarbons in o sale and

alisedl BOOTH 52, 53 & 54

1

envirotmenially TSPOEIVE ANt Al the ASEG
conlerence, Wirellne & Testing will be exhibiting the
Lateat lpping technology. CeoQuarst will be displaying an
integrated reseryoir characierisation platform (Trom
sebsmibc to simuilation) and, with Geco-Prakis, will present
the Australian Power Howse whene large quantities of
setamic and well data can be stored and  remolely
acceassd. Geco-Irakla will be displaving advanoed 33
mrismibe acguibsibion and processing ichmology as well s
e labest open fle Australian seismic data.

BOOTH 12 & 20

SCINTREX PTY LTD

SCINTREX I'TY LTI
1031 Wellmgton Street
WEST PEETH WA 615
ALSTHRALLA

Tel: (€ 933] w034

Fax: 08 48T 17H0]

Frnant: F-rl:nﬁwdi-h-mhru.mm.nm
Wiebssite: woww scintrexdid. coim
Comtact: CGrabam Lindond

Srintrex s o HHI].'II‘I:L'\.ILIII EENTIPAny that wundertakes
gontract surveys and consultancy, and rentd, répairs and
sells Scintrex instrumentation. The peophysical methods
inchide mduced polarisation, MIT and MME, prodon and
coslum  magnetometry, resistivity, physical properties,
gravity with mibcrograsity, Heligray and GPS elevation
I:I'Eﬂ.‘ilil.nh., EI'HI:FTE['-'I and VLF and Lﬂ.lh.'l"mh‘.‘ |l.'l_h',ﬁ,l.l'l.|!;.

SHISMIC MICRO-TECHMOLOMGY INC BCHOITH 68
515 Katy Frovway, Suite 306
HOUSTON TEXAS 77124 T

LiGA

Tel: 713 454 6188

Fase: 713 464 b0

Frauadl: Fhuddh.‘ilunﬁ'buumumll:lu.uum
Websbie: wirw spasmiemicoro.com
Contact: PFam Hoddleston

Seismic Micro-Technology deovelops software tor
geoscienhists and engineers imvolved in exploration and
production: The KINGDOM Suite i a tightly integrated
suite @l soltware applications. Applications run
comcurrently i our virtual display anm. Applications
include: 24/ RIPAK (scismic Inferprotation), Synl'AK
(synthetic seismograms), TracePAK (post-stack data
provessangel, Vul'AK (3D visuslivabion), and ModPAK
(eescleding).

SCHCIETY OF EXTLORATION
GEOPFHYSICISTS

B} Pow FOETAD

SEC Business Cifior

TULSA OELAHOMA 74170-2740
LISA

Tiel: 741 700 2740

Fax; 918 443 3516

Email: phumma aseg, org,
Wbsite! wiw w.seg.ong

Contact: Mol |Humamel

The Society of Exploration Geophysicists (SEG)
{lisanided 19307 has 15,000 members in 100 countries, SEG
publishes two journals, Geophysics and The Leading
Edpe, seven bechnical books per year, and has over 10,000
pages ol geophysical material on lis Web  site;
wiw goporg. SEG has hosted internabional meetings and
ewpositoms for explorationists for more thon 40 yearn

hizinn ASEG 1D Evermanional Geophysical Condisrence & Exhibitam
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SUN MICROSYSTEMS BOOTH 90 & 91
H28 Pacific Highway

GORDON NSW 2072 AUSTRALLA 0 S

Tel: (12 9844 5000

Fax: (2 9418 2023 - u: ”?_%

Ernail: Brott Swinmempii A s Sem OO0
Wiehsibe www St coem. i
Contact: Brell Swinney

Sun Microwystems Australia Pty Lid is a global leader in
network computing, founded just 16 years ago on the
vishon that the network s the compoter. The company
has chanped the way computers are usisd and shifted the
entire focus of the industry in its pursuil o bring the most
advanced and cost-effective open networking computing,
solutions tw custormers. The company’s most momentous
achievemisnt of recent Hmes has been the release of the
Jova bechnology. Java Compulting s an evolution of
network  computing  designed for true  platform-
independent application distribution. For businesses,
Java Computing is the key o establishing high functional,
dynamic, and cosi-sifective information systemas for large
madrmdsers of dsers,

TESLA-IOFTY LTD

41 Kishorm Baoad
APPLECROSS WA 8153
ALSTRALIA

Taek: (8 %64 Sl

Fax: (8 0364 6575

Ernail: teakaTiRowt com.an
Wbsite: sage wicom.ou/ ~leslald
Contact: Brett Merrilt

The Tesla E:npprll.i-l:ll Group offers worldwide airborme

BOOTH 27, 26 & 29

T A A-1O

and ground wsical dala acquisition and processing
services, with continuing geophysical hardware and
siftware developmant, The Tesla Geophysical Group s

made up of: Tesla-10 Piy Lid - Ground surveys and data
processing. Tesla Atrborne Geosoence Pty Lid - Arborne
survieys, Tesla Explovation Geophysics Lid - All servioes,
Evrope amd Africa

ULTRAMAG GEOPHYSICS PTY LTD BOOTH 84
43 Marks Parade

MARKS POINT NSW 1280

ALUSTRALLA '-:'JHIH Maq [:JEEFII!.T!H'-"E
Tel: 02 4945 9477

Fax: (12 447 7513

Email; umag@ozemail conau

Website! wwew slbramag comm

Contact: Fhil MoClelland

Ultramag Geophysics manulactures a range of stabe-of-
tha-art Chrorhauser & Proton magmetormetiers in Australia
under licenee o GEM Systoms, Options imclude cusiom
real-timg DGPS, VLFE, manme and potassium airborme
sensors. We also offer an extremely competitive, high
resolution ground mapgnetic and VLF survey oontracting
servioe complete with image processing (ER Mapper) and
inderpretation (Potenth We still ront magnetometers and
offer supporting data processing, snftware. For further
informuation dheck the Website wwow ultramag.com

VELSELS ITY LTI BOOTH 43
PO Box 118 e
SUMMNER PARK QLD 4074 WJEI_’
AUSTRALLA
Tel: 07 3376 5544

R LT FH ORI SR o I

Fax: OF 3376 (9049

Emmanl:

rehisholmi@aeslog com.au
mreveleigh@auslog coman

Contact: Rick Chisholm & Mike Revelmigh

VELSEIS is an Australian selsmic data scquisition
company specialising in coal, mineral and hvdrocarbon

ﬁumthm utilising Dynamite, Mini-SOSIE  and
oseis bechniques. VELSEIS offors a complete service
in Australis and overseas encompassing survey design,
data acquisition (incloding 2-10, Swath, 3-D and Shear
Wave metheds) and data processing and interprotation
through VELSER FROCESSING

WORLD GEOSCIENCE CORPORATION BOOTH 2
65 Brockway Hoad

FLOREAT WA &014
ALSTRALLA

Tuel; (18 9273 bl(H)

Fao 08 92373 bdibb

Fmail: infoliperth. wie com.an
Wiebsgte: woww.w BLCOf U

Contact: Dill Witham

Since 1977, World GeoScience Corporation has Do w
leading airborne geophysical survey operator. The
company has sales offices. in Perth, Houston, London
Jakarta and Riv De Janeiro. Asrborme magnetic
radiometric, eleciromagnetic and laser Huorosensor
surveys are offered for mineral, hydrnmﬂmn amct
groundwater applications. K & D & focused on alrbsome
geophysical hardware & software development

LZEH GRAFHIC SYSTEMS LTD
TOA Tanjong Magar Road

(RS0

SINCGAPORE

Tal: 65 324 OR%]

Fiax: 65 324 (853

Email: infolzch.com.sg

Website: wivw reh.com

Contack: Nl Verty

Zeh Graphic Systems (ZEH) pionecnsd colour raster
plotting and developed systems to drive the world's first
colour electrostatic photter, which was introduced by
Yerstor in 1981 Sinee then, ZEH has installed over 300
sysbem worldwide, and has cstablished three main offios
in Houston (Texas), London (England] and in Singapaore,

ZONGE ENGINEERING BOOTH 4 &5
& RESEARCH ORGANISATION

98 Frederick Street

WELLAND 5A 5007

ALSTRALLA

Tl (15 B340 43408

Fax 08 B340 4309

Email: zongeidosmmail com.ay

Website: www onee.oom

Contact: Kelly Keates

Engineering and Research Organisation {Ausi)
Pty Lid specialises in providing ground electrical and
eloctromagnetic geophysical survey services o the
mining and exploration industry. Zonge has based itwelf
on design and manufacture of unigue geophiysical |
equipment; providing miecpretive services supporied by
data processing and modelling software developed in

house, Surveyvs conducted by Fonge include [, TEM,
ManoTEM, CSAMT, and AMT.
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Editor's Desk — ASEG 13th Conference Preview

It = kikely that many of the conferenoe
attrmdees. will not get around 1o
reading this editorial until atter the
event and that s as it shoold be, Thene
are plenty of belber things i read and
do in Hobart. The concepl of
Comferenoe Preview was born in 1994
in Perth and was the brainchild of i
then oditor Geoli Petsfer. He found
that ad vertisers preferred o spend their marketing dollies
al the Conferenoe and a Conference roview gave them
that opportunity

[k also gives those members unabde o attend & favour of
the Conterence and particularly the Exhibition, The
Exhibitor's Cuide has bocome 4 de-facio directory al
.'d.l‘.‘i-'ll].!'hlii-iidl STVIE LT pafiies and has an 18 month shelf
life. Special thanks to Madk Dransfield wh ooked aftor
the Conference  side of this lasue

If you o happen o read this at the conference then one of
the “Detter things” | would ask you o do is to speak with
members of standing committees and the Federal
Executive about vour Sodety. Feedback is important o all
of these people, [ note that there have been less than
10 Letlers o the Editor sines my involvement with
Frewview began

Omne thing that the Publication Commitiee has discovensd
is thot you can't give oo much notice o advertisers and
subscribers. Benewal imguirss from libraries. start as sarly

HEAD OFFICE:

PO Box 112 |I'|.||.1|-r|}' et 40

Tehdl 73297 1729 Paili v 72252 5980

Emnail: sewiaryibases oomo

bt ! el s o

ﬂﬂm Alr. Bl M'.m.ﬂl-. Tl (07 B85 Gindi]

P 7107 300 TR | ‘MMnulluﬂu aboral romong

HON SFCRITARY, "h. H:l.'l‘ll. oo, T (TN 3T YA

T Q0T EMTT 0 Favind] Vil eodiyni I'H-'Ilhp Cuniidai

FINTOR: Mr. Henk van fandor Tel: o7 1371 13484

Py (07 3971 0114, Ernail hﬂﬂ.rm{unﬂ'mnﬂpmmw T
ARSOCIA TE EDITORES:

Patrodewm; Rob Kirk, Tel [0 9657 0750 Fas; (05 W3 s50s
Email Llrmﬂ'ﬂﬂap T i

Posibion Yacani!

Pl imnderlia: friwin Bluoppe, o 0o 442 000 Pare: 0y 443 BLRD
Engineering, Environmental & Groundwates Capil Fetlie

Tl (03) 5133 9511, Fas: (ilY) 5130987

Ermail- grodfpbgin-eng com.au

Porirsl Powd Appeoved - PPIZ72687 § 0052 PREVITW b 8 publication
of . Ausirallan Sochity i Explotation Gabphsicists, cirolated io
a et rship of appteimancy 1150

Artwork and Printing by Jenkin Buston Prinbers Pry Lid

263 Middieboroogh Rosd, Bus Hill, Vieborid 2128
Condact Kyla de CHifTond, Tel: (im0 9803711, Fax: (000 9508 9677

s July for the following year Conference advertising
ridis are also required long before the event. This year we
have worked with the Poblishers and will ba able o
provide information in a more mely manner than in
the st

F.JI‘.II?EH the canferemoe!
Hemk mieg Parido

Corporate Members

Ceoterrex Py Lid
Miricewn Py Ll
MLLM Explovation Phy Lid
O Comaipuring of Arstrndio
R Tiulo Explovaisn
Velsrds Py Lid
Veritas DG

Corporate Associate Members

Aerpitata Hodilings Limvibsl
Ashiion Minfig Limited
BHP Warld Minerals
Boral Energy Respuroes Limidled
Lirrth Besoirrer .‘r‘!u]lrlurll.l'
Enven Toatmodoyy My Lid
ECS Infernatiomal Pry Lid
Keprmy Ceoplngais Py Lid
G Frsdwanineirls Prw Lid
Pasmmnee Exloraimn
Petrocmmo] ks .Ih:;uu.:y (stenfiafa Sprped)
Pl Ansiralur
Privitiy Indicidry & Resiurces Soutli Awetralna
Chantee Camsalhg
Rl Explermbionr Prig Lid
schifimvibeger Ausivalio Pry Lid
Simfrex Py Lidd
W te i !;u-'n||'-\|r..lﬂr.|1|'
Western Ausirelia Petrofeumn Py Lid
YViooasdide OShore Preimlenm Py Lid
;':I?-lIII‘:." .F'..ll_ll:rmuvrlrl_l,'- & Rpsenrck I',,Jrll,;:lllmﬂpl;
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ASEG 1998 Silver Membership Certificates

“Hir!“ The followang members have been awarded Silver Cerfificates i eoognition of 25 yeam assoomhon with the ASEG,
.":__ H;: Wames have been identifed by comparing the curment . mernbership lst with that published in The Balbetin of the ASEG

Nl d No 4 (Dec 1973). Clearky it is [:r.ﬁ'-ihlr that =ome names have been missed due to difficulties in matching ‘common’
11

By | iF or r]unl._r.\r-l. M name fhrrn:lyl arriage or dhewsd l|'I4.1|| Any member who belleves Ihl-_!.' are 1 this cabigpory ahold

)

wondict the Kova Suto vis the Federal Secretariat with their details
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Frank
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Brush
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Harvey
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Richmand
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Belair

Saoruth Melbowrme
I‘ Vat
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Kingts Cross
Warrawes
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MumnEimunency
Warana Beach
Elong Elong
Easbwernd
Bundoora
Choeenaclidie
La Pax
Auchenflower
Rioyal Exchange
r’add:lnh'hln
I!.'ut1.|1|._;,.u|.1j..1
Bundioora
Castlecrag
Adelaide
Mount "leasant
i\.l]lli.rﬂl.‘lt"

S Lucla

Lower Templestoiwe

Kenmaom

Wisst Pennant Hills

Urisbane
Wlied-Lwvels

Victoria Park
Belmsond

Lemon Trome Passage

Forestville
I Hobart

Wist Pemnand Hills

Mabvirgany Creck
Candserra
Anmandale
Canlsirra
Masnash Park
tsmathibank
Adelnide
Mittagongg
Syilniey

[} '.nrﬁlrlrg
Karrinyup

Slale

MW
AT
SA
WA
WA
VIC
WSW
=T
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VIC
ACT
QL
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KSwW
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MSW
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Dave
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Braam
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Kim
L=
Barry
Pevin
Diawvid
3 |
Edward
El"l"-.'-'l
Michail
Jokury

SurmLme
Pelubton
PeipieT
Mlielsin
Ol
Parkes
Pefors
Pottifer
Pilkimygton
Polak
Prestion
Rabche
Haper
Richardsim
Richardson
Risberis
Raobson
Rumph
Schroder
Sk
Sewion
Ghalley
Shaw
Fb-r'll!ll
Shandey
Stanlim-Ciook
Starkiy
Tayhor
Trussel|
Tuckes

[ uson
[yma
Vo
Wiitls
Wilsh

City

Hrishane:
Ripwijk
Drunolly
l:|'|.l,'rr'_|."11ru.1l|,
5k Coris
Ardross
Morwell
Valley View
Lyons
Fairlight
Sydney
Castlecrag
M'H'Etlﬂ
Rosny Park
Adelaide

ot Leonards
1L.ondion
Lastwrpcher
Bri=bane
Canlberra City
Pulscea
Slosimian
Syidrey
Armidale
Collaron

Wit Perth
Kienstngton Park
Mefbowrne
Clen Osmonad
Lapuna
Wiksnna Point
Morth Syidimry
b 1

Paw Park

State
KLY
M land
viC
NEW
SA
WA
viC
SA
ACT
NS
Bia b
NEW
REW
TAS
SA
NG
UK
QLD
QLD
AT
L
BSW
BSW
BEW
NEW
WA
S5A
VIC
5A
BGW
NEW
BSW
Ttaly
SA

Preview Deadlines — 1998/99

Decembeer

February
April

November 15
January 15
March 15
May 15
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Industry Briefs

GeoQuest and Guardian Data Form Data
Management Services Alliance

CeoQuest and Guardian Dala Selsmic hove signed an
alllanee designating Guardian Data Selsmic as a
preferred partnir for seismic transcription services for
GeoQuest  customiers. The  alliance  will  enhance
GeolQluest’s  seismic  data manmagement  offering,
providing customers with expert teams 1o recover and
tramscribe their seismic data onlo more moderm media,
Then the media can be accessed near line sing
GeoQuest’s SuisDB seismic trace storage and archival

system for a tofal data management solution

Imitially, services (rom the allianoe will be comibined
in Ceolhaest’s Australian Data Center that offers E&T
data managerment outspurcing o Aostralian ol and gas
companies, The center scheduled 1o open in August will
sately manage all E&P data, using modemn database
technalogy and approved standards,

Guardian [Data Seismic established in Australia
fn 1964 supplies data recovery, data archiving and
data management  solutions o E&P  companics.
Ceol st and Guardian Diats Seismie currently work
together i Milan, Ialy providing dita management
solutions for Agip

Baker Hughes and Western Atlas Complete
Merger

Raker Hughes Incorporated recently announced that
thar merger of Baker Hughes and Western Atlis had boen

completed lollowing approval by the sharcholders of
Baker Hughes and Western Atlas Ine. The transaction is
valued at approximately $48 billlon, including the
u.'-m.rJ'nptwtl. ol .lpnr.lru:l.lrl'uh:'h. 1.3 billios 1o Bl

Man L Lukms, Chaltrman and Chief Executive Officer
ol Baker Hughes said “In bringing Baker Hughes and
Western Atlas together, we have combined Baker
Hughes leadership in recovery with Western Atlas’
leadership in discovery,”

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

The company will have approximately 35,000
empl h'ul‘ll:lwn.‘t-t-, Im.'lud:l:lﬂ over AN bBassd
pulside of the Unibed States
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ifi: pok Review

G.ll'ﬂ‘l}" 1995-1996 Electrode
ment: Technical Report

G Clere, G Pettan and T Perrier, editors
April 1995; 129 pages

'IIH' CHES in Franoe organi=ed a large scale 1-year
" ng_'lr_lnrrq-nr to evalunte the wide v.:ru-hr of electrodes
i for the different kinds of clectrical geophysics. They
produced a complete report on the results which
d be of inferest to many ASEG mambers who e

T

0 It was a carefully controlled year-long field and
ity evilustion of almost every knoman electrode
¢ avaslable. The report conslsts ol nine chapters and
.q;rpt-rrd'lm beginning with the scentific issuss, ten
= oan e !.|:|1. sdcs anid L|n1'|'l.|.rr!.1"|.' ol electrodes, and a
page description of the pra-l:u-:;u realisations, before
inty a detailed description of the experiments,
dts wrd data analysis are described in the following
d:.lprm Chapter 7 then describes the SI” field and
I'H]'l. wis ot the site, observations of effects of artificial
' and results From using various clay mistures o
ove and =tabilise contact, Chapter 8, by L and
| nae ol the CRC for AMET, describes their iosts of
Ugipacitive clectrodes.  Finally there is a  chapter
L summarising the recommendations emerging from the
.hpmm-tm The appendices list the participants
B people from nine countries), tell how to get copled of
data, and give & detailed design description of a low
ol broad band electrode for MT messurements. The
pport makes effective use of colour photos and data plists

wehens they are advantageous

Cd

The work was done o the costext of icrcasing
uantitative wse of EM data with litthe more than
“anecdotal knowledge about the behaviour of electrodes,
Secept for the landmark 1980 paper of Potiau and Dupis.
here is of course & wide range of requirements, from the
‘ﬁﬂn-lrnh teeds of CSAMT o very long twrm

gnetic monitoring and depth sounding, Some
-*I.‘Il'ﬂdl"'l were designed for use on the =ea floor
Emphasis in this experiment was on the Tonger poriod

_ﬁ::mnns hawving perods of &} seconds and longer
WER Many Surprises. Some ol tha mmore EXPETIEIVE

Cu/CuSOq  electrodes wore among  the  noisiesl.
E ucing  construction  does ot guarantes
meproducible bebaviour.
The study was summarised in the paper ‘A one-year
tHa '-.h.l.-dj.' of electrodies  for l:m[; Pl.-hl:nﬂ.
memswemeniis of the electrie feld in Hvuph!.'uit'n;l
environments’, by F E Perrier ¢t al in |, Geomag
Ceoirlectr., 49, IA77-169G, 1997, The full epor may be
available. from Dr F E Perrier. Laboratodoe de
Geophysique, B 1* 12, 91680 Bruyeres-be-Chatel, France

X VoemT

harbrurdiremnan cor.aw
fuly 15998

ASEC 13th Indernakional fkﬁ[ﬁydrjl Conderensce & Exhibdtion

Proceedings Of The Workshop On Airbarne
Geophysics

Editor: Colin V. Reeves

Untll the Anancial crisks of 1992 India was cssentlally
dosed b mineral exploration by foreign companies,
becawse all magor mimerals wend neserved o the State,
However, since that time the economy has been
substantially opened up to foreign investment by
successive povermuneids and an increosiog ouwmber of
Auistralian, Canadian and other compamies now sssking
out exploration prospects in India

Most of these companies utilize airborne geophywacal
daka im promict H‘L’!I,.TI.I“.IJI.‘I .:l;];mk;:l scale :,:!l.Fl!l.rh.i‘L'im‘l
and naturally wall wish to apply a2 similar approach in
Fricia

This volume is a wseiul introduction to the stabus of
airbomie geophysics in India. It is jointly published by the
Association of Explorution Geophysicists, India and the
International Insbtute for Armospace "ll.lI"l.'I':r and Earth
Soienoes, The Methedands (ITC) and ¢ PAPETS

sriled al a wurk_'-hul:r it alebsoring By iu’."h bl Ly
Eydrrﬂ'nd India in Newvember, 1996, This was well
attended, with considerable interest from  foreign

hysicists wishing to gain a first-hand appreciation of
the status of airborne geophysics in India and the
-ﬂ'l.".ﬂ.lt.l.l.h‘ll:'l.' of dota RJ..P.rlumhj.h\L-.. ol sevieral girkserge
prophysical contractors were also on hand hoping o
penerate business in India, which at the time had not
permitbed  confractors to fly surveys for explaration
curnpariees inn India,

The papers fall into two calegories:-

(1) seven  papers by authors from  vardous  Indian
government  agencies  reviewing  the  magnetic,
radiometric and EM survevs carred out in Trsidim

(2) ey papers by Western authors presenting recent
sdvancements in data acquisition, procesing and
inberpretation

While material in the latter papers s techndeally
interesting and well documented, most of it has been
presented elsewhere and has appeared in various joumals
and  otheer Pubiil,'.qlil;ﬂ'u-_ s e main valoe ol this
publication ti Austrafian geophysicists fes in the Indion
rapeTs

These discuss the works carmied out by the National
Ceophysical Resoarch Institute (NGRIL the Airbome
Mineral Surveys and Exploration [AMSE) Wing of the
Caeological Survey of India (GSI), the National Remote
Sensing Agency (MRESA)L Atomic Minemals Division
(AMD) of the Depantmend of Atomic Energy, and the O
and MNatural Gas Corporation (ONGC), the governmisnt
apenctes who collectively have flown almost all airborne

physical surveys in India. The emphasis is on an
storical perspective.

Hr".u.'_pn hl'll.lwl.T‘lE e areal coveerape of the SLEYs o
by the different agencies arp lnrluslr«d {although m many
cases the figures are 1oo small for detail 1o be recognised )
dand k0o omosl cascs basie survey speciflications are
proviided. Each .lﬂrl'u:u' s p-rm-::ln formation on the
drvulnpnunﬂ n[ FEMCTRI P I'r-l.'l'|.1'1|q1.|.rn
over the last fow dev:adi-u-su ]-mm :Eu it Is- apparent that
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lermibed povernmient funding in recent vears has nestrichod
the amount of new data soquined, with the result that over
3 of thwe co hmw Aok vot been Hown and mogsi
covernge is by high-altitude, wide line spacing survevs
with relatively poor resolution.

A number of papers also summarise aspects ol the
interpretation of the data and provide cxamples of
sucresaful applications to minefal, oil md wranium
explaration

O issue Euﬂluuﬂﬂﬂj at thet workshop was the lack of
an fnbegrated smagnetle mag of India, comprising
all existi ng rmlun.:.] and detaibed BUTVEYS st hisd
together. Data is held by a number of different
governmient agencies and the usefulness of a county-wide
acromagnetic “stitch™ has only belatedly bevn nroognised,
bk & pl'l.'lFllE'l!-.ill 1 comrumaencye this work was Pr:ﬁgnled, al
the: workshap. It is a prty that the affer by 1TC and ather
groups with considerable experience in such projects tn
jointly work on this projoct was aot actively pumaied, as
the l.."l.F'i.‘I!Li:-l..' ol thase I.l'l'H,.ll.'l]u!l"ﬂ! would ensure that a
quality compilation was produced quickly and become
available for regional interpretation

The publication B available from vither=

ITC

PO By &

THE AL Enachiede
The Metherlands

Amsoctation of Exploration Geophysicists,
Centre of Exploration Coophysics
Ommania University

Hyderabid 300 (07

India

ot enst of LSS

The publication is hardoover, micely bound and has 3
good indes, but for the price it s disappainting that many
ol the figunes have poor resolution, being scanned images
in most cases, Howeser S an caential refenence For any
company or consultant working in India.

R.}. lrmnr
Judy, 1998

Expansion of Australia's

Geomagnetism Program

The Ausiralion Geological survey  Ohrganisation is
expanding its geomagnetic obsorvatory program in
response o the many statiemisnts of support submithed by
users o a recent review. The expanded program
ENCITTTASSS;

(1) mainlenande of the sx mainlnd  observatorbes
{Canberra, Gnangara, Charters Towers, Alice Springs,
Learmonth, ard Kikadu):

() contrnued oporation of the magnetic olwervatories at
Muweson station in Andarctica and Macpusne Island in
the sul-Antarctic

() upgrading of the Antarctic variometer station at Casey
to obscrvatory standands, and continued support for
the varpmeter station at [avis {ruin by the Australian
Antarctic Liivision)

W Conference Preview OCTOBER NOVEMBER 1199
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(4) expansion of ground surveys from anmual oocupations
of 11 “swper” repeat skations i 1 S-vearly occupalions
of 17 stehions eovering a wider grogrophical range;

(3 collaboration and regular exchanges visits with
Indunesia’s gromagnetic observatory group.

The expanded program will improve the accuracy of
both the regional (AGRF) and global (ICRF) mignetic
field madets over our region as well as provide better data
serv ors bo the solar-terrestrial Fll"l':p'l.'l['ﬁ amd space weather
[ inidaabiigh]slic

Clurries Warton
AGSCH Grounagmn b
chuee ton@agao. po.an

Calendar of Events

1998

ee 10-12

SEG]FSEC T ASEG 4th Int. Sympostum Fracture Imaging,
Tokyo

The technical sessions will cover "Fractuee Detechon,
Imaging. and Charsctermzation” and “Undergroand
Hiterogeneity

The Society of Exploration Geophysicists of Ja
San-is ﬁad}_,l-.z-h mnhm;ﬂ; -k Frype
Tokyo, 143-0Z7 Japan

Phone/ Fax: +81-3-3774-5858

h“F..’I PR T T T Tl T T L [ fp/ e meeting =4/

In Australia email: medonald@geophy cortineduau

1999

April 18-21

APPEA Confurence & Exhibhition Perth Concert Hlall
Lontact: Lynda Gordon or Lyn Alexander

Tl 02 6247 0560

Fax; 02 6247 (1548

Ematl: appesifappea com.an

April 21-23
Muorray Hasin Conderence Mildura
Huoste AIMM, G54, ARG, Theme Rutile, Zitcon & Denite,

Contact Febeoca Markon
Tl 03 5332 ARad Fax 03 5331 6518
Email: poadinggiirats agvic gov.au

October 31 - November 5
SEG Canvention Howston
Call for Papers

W AL 0T [ segsid

2000

March 12-16

Apstralian Sociely ol exploration [';1_-t|'|1||3.'l.|n:l:
Fdth Conferenee and Exhibition, Perh
"Exploration Beyond 200"

Adidress PO Box B

l:lhnrhg Hnd;;.:- WA G153

Felephone:(+61) (08) 9332 2900

Facsimile:(+61 ) (8] 9332 2911
Emailipromacdpromacacom au

ASEL 13 International Ceoglirvsical Conlersnee & Dahibition




IR

i [

I

:.':ﬁllm detuils

President: Tirmnothy Pippett

ACT

ASEG Branch News
Queensland

b Andrew Davids
 (07) 3858 DRSS
FJ 1380 TR0

J\JFI%

\
!A:tlm'-' Davidsilfoca, boral com au i - I
Secrelary: Kathilene Oliver

:H'im:- {07 3878 90
ke (U7) 7R Y977

il: Kathlene_Oliver@digicon-brs.com_au

The Queensilond bronch has bod two  technical
meetinggs in reoend months, In Aagust four students gave
pmnlatmm relation to  their  research  projects.
AN interesting variety of topics were covered, ranging
from seismic stratigraphy of Morelon Bay to Earthquake

m:hyua. The speakers were Simon Coombs (L)
Chatthew Koy (LQL Whke Winber (DOQ-Ohiinkes) anil

Triretia Herdy (QOUT)

~In September, Randall Taylor presented his

Alded “Hellection tomography and interval Ve

Alﬂ]}'hu. fes schieve Accurate Depth Convérsion of Euhﬂ:'
¢ A st Study”, This paper will be prosented al

h Hobart € {mﬁ."rt-nn-

Matasha Hendrick has been organising 8 student
barbeque for Wednesday, 14 October at UQ, This will be

- wwiczal "ot Lhe indduestey” ndght, There will be @ numidser

iof irfrmsl presentations by indstry geophysicists and
s |ive misic o fndbow,

New South Wales
imtact ditasi=

Ivonee: (02 ) 9542 ST
Fanc: (013 742 5263
Emuil: tpippett@oremall.comuau

Becretary: Dave Robson
Phenw: (012) 9901 3342
Fane: (U)ol K256
Email: robsond@minerals.nsw. gov,an
The third Wednesday of cach monih continues o be

the tume For thie NSW Branch regular moctings at the
Rughy Chiab {niear Crroular Chasiy ), An asstrtment of lpacs

‘has been presented from peotechnical applicabons of

E:nph}-uu o petroleum  siructural  interpretation.

next mecting will e held on 21 October with
spenkers Geo fnstruments and Geoterrex | Dighem, on
mrharmae EA.

Timrably Frypeft
NSW Branck Prestifenn

et dhetils:

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

Fax: (D) 6245 Rlh

Ernall: bmackey@agsogov au

President: Kovin Wake-Divsier
Phomie () 5245 9400
Fax: (02) 6249 9972

Email: kveakedysifagso gov.an

Western Australia

Camtact details:

President: Tim Dirstein

Ihone; (08} 9382 4307

Mlvkwile (019 904 255

Fax: (08) 9362 4308

Email: dirsteimisiinet et au
Secretary: Terry Crabl

i Avitralian l‘.,.enplwur:al Surveys)
Pharris: (08) 9414 1266 Mobe; 015 421 072

Fax: (08) #4414 1277

Email: erabvb&waniree com.an

VicePresident: fohn McDonald (0R] 9266 7194 / Fas: (08) 266 HOT
Trezis fer: Bl Carves.  (NR) 9070 12570 [ Fasc (D8} 9350 1373

South Australia

Lanbnct defarls:

President: Michse] Halch

1'hone: (8] 8340 4308

Fax: (D8) 8240 4309

Email: zongeaus@ozemall com.au

7 Andreiv Sheaner
Phone; (DB} 8274 7730
Fasc ((HE) K3TN A
Email: pshearerfmsgate mes s goy.au

Victoria

Coprduet difanifs;

President: Shanti Rajagopalan
Mhavrie: (0] SI5T 6959

Fao: (103) 3457 4983

Ernail:
earthbyiesticompuserve.com

Secretary: David Boothroyd

ithane: (03] #4512 5023

Fa: (03) 0412 7803

Email; david boothrovd@nre vic gov i

The Victorian Branch held its AGM on the Fthoof Apnl
at which the 1998-1999 committer was elected [woe
commitiee listing in June Edition ol Preview). The only
tusale was for the position of Shudent mitative - it
was fell I‘,rtl:l‘l members present that this == o The
part of the students to serve the ASEG should be
rewarded =0 both nominees, Trudi Hoogenboom and
Koper Hurren, wene eleched to the commithse!

The AGM  was followed I:;' philosophical
presentation by Mark Drandfield, BHIP Hissareh, ertitlisd
"Potential Field Searchlights”, in which Mark described
the mbteraction between the carth ond | potential ficld
instruments, such a5 magnetometers, gravimeters and
gravity gradiometers, magining the imstruments to be
scturchlights lighiting up the carth.

ASEG 13¢h Intermationa] Ceophyasal Confercooe & Exbalsiion
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The following month on the 19h of Moy, Andrew
Long, IG5 Seres, spoke on D Selsmde Ima Lising
Vertical Cable Technolopy” which showed how 3D
reservolr imaging can b improved by using 4 more
cermipletie range |:'.uimu+h-t

A u!.1|.-|.'u| |:n|..1|.-1.||'||5 i Called cn the dth of e o take
advantage of the visil by the distinguishwd geophysicisg
Sven Teobel, 1o Melbourmse. Sven Troltel [.'lrnl.-l'll.ll..-nj ST
interesting problemd in Exploration Geophyveies, such 2
mon-unigue inversion of geophysical data, which have
staved with us despite advances in geophysical
technology. The mesting attracted a large audience and
included ASEG members wha wished Sven Tredtel o
autograph their copies of “Thigital Signal Processing™

Thex "|.||1J|.|.1L|.'_l.: MIHEL‘I.-.. leld wn thee 16th  of Iu:u..'.
organised 10 disseminate information about the carnemt
state of geophysics In Yidora, wis one of the bes
attirdaad meehing i revenl Vedrk R:'prl:m‘:nLﬂJvL-.- [ERRTai]
Universities, Governmenl Petroleum and  Mineral
Exploration Companles, Geophysical  Soltware
Companies and f_'.-enphlr'sm::u] Consultants, presented
information about educational opportunitics, research,
aprvey  programmes, exploration  activities,  and
geophysical services available in Victonia.

lan Jack, BP Exploration, and 5EG Dastingulshed
Lecturer, presentisd an ewcellent workshop on "Tlmne
Lapse Seismic in Heservolr Managemen!” on the Sth of
July., which was attended by over 500 members. The
meeting was sponsored by BT Exploration

Suranme Havdon, Geol, Sury. Victera, presented o
poster on thee 11th August which explained the making of
the Omeo Ceological Map, Her intorpretation of high
resodution seromagnetic and seroradiometric daty was
inteprated  with peological mapping to  produce a
grological map consistent both with outcrop pealogy as
wirll as with poophysical facts! A laudable achievement
and one wiell waorth following. Suramne's ksm listeners
drank wine friom lohn l‘.".ilhﬂrr'h wiimery af Uhcley!

Wictorian Branch members took 4 break In Seplember.
The Students” Nighi, at which stodents will presend
resulis of their Honours research, is scheduled for
Cxctorber. And of course, the 1998 ASEL conferesnoe will b
hield i Movemiber
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ASEG RF - Donations

ASEG RESEARCH
FOUNDATION

Pred fo- Tremsuree, ASFG Hacearch Fourdagon
Puber Mrinat. S8 3, 17 Mackney Rd
Hmconey Si 5086

BARIE

ADDARESE. (for ecepl purposes)

AMCRINT COF DONATION: £

L A ot Vo b corpmsad By &Sk Messe? Foesriaier
ASEG RESEARCH
FOURNDATION O
Aeceipt of donation '
Flucwsswd Irom ,
Tha Sum e,

dallans Baing 4 donadion 1o he ASEG RESEARCH
FOLINDATION

In secoriunee wilh incorme T Axsomarsed Acl ST3A, thi
donangn 1o e ASED Ressarch Foordalion i aa dsducitils

Rigesa

{ Thes fowm should be ielisnod lor L punposss)

ASTD 13th Intermational I.-::‘-;l!.;il'l.l.\..l-.'di-lnrl';l;l:l-'l-lﬂ'l:' B Foaduibsitiiip




iy ey

Hiom

1998 Qld ASEG Golf Classic

Dependable a5  over, thiz
Quevnaland winter sun was shining
i July 15 for the 2nd Annual
Bl ASEC Golf Classic. As they svy —
Meautitul Ume Day, Perfoot the Next™
el Cuess who's the ox South
faiiskd). This vear the Goll Classic
war heled i the Mudgee Goll and
Cintry Club and  the peneral
opindon of all players was that the
sourse was in magnificeni condition

As with last year the Clagsic was  Tleer privyssing 05 Betlvr tham itwir Golf| -
The Vielsma Processing Tram

plaved a5 a four ball ambrose feam
pend commmencing with a shet gun
start. For the uninitated this means
I-II bramms =lart Al rh‘l' =ITHE® I'Il'l1l'
ared an fmr as the theory finia all
feams should Hindsh at the same Hme
Moer o that labes

The round of poll progressed as it
ghon b, with all partickpants enjoying
W ppporiunity Lo aluww ol (s
!;I.'IHH‘JE Prowsss of enjoy & i
walk, whichever the case may b
By mid afternonm  the golf hadd
(il pl.".'.l-.! and all eame wene In

e dlubhoose:  enjoving the Whirrers af e 18 ASES Golf O leaie -

mefpshments. All eams that s Hin Tinta

ot the Vilsels Processing b
We are sl trying o didsrrmne
whether they were playing the wame
poatrse or for that matter, the same
B 2 VO el As mienhiomed
eardicer, e of tha olsjectives behind a
whiityien start ds Do all |.'].n =iw il
finish at about the same Hme. The
Volsma ['rocessing team itk mboast
half a5 bang apaln as every other
firam. Mind vouL on 4 tme et alwioe
babls  Vilsefs E‘h"'l.L'hhH'lF: WEnT
prubably quitee good, as they played

e as TR chils as .1n'-'h11:|1_. =] e

y Santos

ASFC I'I|:|'-!|.|I|'|||.|:-|--r|.|| Caeophiical Conferenoe & Exhibition

Tl bl e Gern=Prakla

O o the sesulte the winner {on
o countback) of the Schlumberger
Uvo-Prakls  perpetual trophy for
the besi mned score m the 1998
Hd ASEG Goll Classie was the
RurTinto  team. Second  place
wink to MIM Exploration and
third plece went to lust year's
wirming  team, HHI"  Cioal
Obviously Velsels  Prodessing
“wom” the weoden Euir

Cruring the day, a mumber aof
*negrest the pin", “longst drive™
and similar competitions waime rin
anid a few notewoerthy winners al
these were: Fiona Duncom from
Vieksods Mrocessing — Mearest the Pin
g the |st hale, Ruth Reeve from
Virilas DG - Longest Ladles drive
on the 2o I1|r]|.'. Il.tht:n'i'l I'I.l.'l,lb:l,'l-
friom LMl Company of Australia -
MNeamesi ihe Fin on the 3nd bole
and Jack Hrown  from  Geco-
Frakls - Stragghtest Urive on the
1th hale. Congrathilations W all
prisewinmers

A hearty thankyou goes oul to
all spoamors, without whom  the
Lsoell Clasmsie couhd st prr-cr_ﬁ_-n:l
Thankyou also o the many poople
who assisted with running the Golf
Classbe. Lastly, thankyowa W all
players for assishing in making the
1ol Old ASEC Coll Classie a
sl |."r|5||1:,'.1h|i-|' ey and wew §oan all
next viear

[arand Asder

T Resuilafid (uigrr=lomnl tvalfr -
P AT T f':l.l the Silicen Grapleics Tiearm
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Bl RE FACAHE WAFEHA

EOLWE FACIEE Wirrsed

Rob Kirk
Factes H:Fpmﬁ

fan onft :I'.1..|{!LI.EL'IJ. LT the seiside  [acies mag,
This attémnpts o map the 3D wismic geometrice within a
sequence. It ks quick and easy 1o do and provides a very
usciul lnk belwesn the geologhst and . geophyvsicist
The “A-0/C scheme is & simphe but effective method of

il |.l§.'i1'||¢ Bl iiths '.FI}.'. Th Thae A" tesim nofiers G bl
is happening just uridor tha UpPpE S0, The =B terem pefors
o whatl is happening down onto the lower SB. while the

C* term lumps all the Intervendng events toeether
Imitally vou might A-B/C map the entire third order
sequence and then refine the maps by A-1/ ¢ mapping
indlivichial systima teacts

VROl BN L

=G TERES

This seriies f fluu:q-». Towkes at v we ik makie 4 s
faciis map (SFM]), These are prograding Terfary
carbonales in Woestemm Avstralia ;F'i_r. 4 I i!,: ure 3 I.|.-|i!'._p:
red we pick all eveni terminations {after picking oul
faults, multiples flatspots, ete!) (You could sl up a red
fault om Landmark that voo draw the terminatons with )

Figure & shoiws the A-B/C berms for sequence 4. Note |
have already broken out Beo unibs me being  the
P .'Eln;.': facies while the other is the basal moond
factes (1 mim already thinking abont a -!|-|--:-|rn-r--|! kil |
O ]'IF::.I:rl' 7oenich bmi's AR C s ane & wbied O & TR
pctallie] te a line so Ut all dirccbions can e sepreseilid
Bear in mind that dip facies can be quite diffenent (o strike
facken, o won heve You oflen have “facies mistdes™, O
Fligure 8 we now map the swathes of A-D)C lerms, Nole
that onlaps are chossd armosws while downlaps are open
arrowk. The Hnal SEM b sesen ol tene 2. When we can
calibrate the SFM with well data we can atlempt o
prr-d'm.r a pﬂI.|-|'|l:;:r||p_'r:|.r~'l1|:' map (Fg 1) We may nwe
this to commient on reservolr  distrbution or seal
comppebency (or b belp explain the distnbution of an
anoemalonas u":lu.:ll::. F"'L'L'F"'I'

K KTk
Kirk. Kb Rehinr, com.mi
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ll | Airborne geophysical signatures of localities
| of epithermal gold deposits in Fiji

By I'). Gunn, T. Mackey and A. Meixner
Australian Geological Survey Organisation
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O June: 2 1998 the results of the Australian Agency for
tional Development  (AusAlD) (unded  Fiji
Wirborme Ceophysical Survey Project were released. This
E‘ popeet, which invalved the acquisition of approximately
A0 T kibometres of asromagnenic, sirborme gamma-
oy spectrometric and  digital elevation data, was
‘deigned and managed by the Australian Geological
‘im:v Organisation (AGSCH. The dista were aogquined 80
metres above the land and sea surtace with 400 metee lne
mtlnﬂum and 800 metre spacings offshore. The
an company Keveon Py, Lid. was contracied o

thi= .li:r.||.|.|.u|:|.m amd PriscEsge, The maTy
m:um of the survey were to provide databases to
‘imulute myinvral and hydrocarbon exploration in Fijl and
i allow refinements to the goological mapping of Fiji.
S0 produced 1:250 000 scale interpretations of the data
Swhiich revised and extended the known geology of Fiji
'Iﬂl identified arens considered 89 have enhancied
for mineral and hydrocarbon prospectivity, Thwe
Mireral Resources lmpmn\rnt (MELY) is the Fil
ﬁl‘r.'ﬂtlll.l.lll. agency  mmponsible for the lrrhme,
H'.ll.'lurl-m and ongoing usage of the products of the

During AGSOYs interpretation activities it was noled
that localities of known epithermial pold scourrences in
Fiji have distinctive geophysical signatunes that can be
recognised in the airborne geophysical data. The object of
this paper is o present and explain these signatures as it
i considerod that they can be used s templites o
identify localities  prospective  for  undiscovered
cpithermal gold deposits both in Fiji and othier aneas with

sirmilar geological settings.

Bac d information on the geology of
Fiji and epithermal gold deposits

FIIHIII'I.' | shiws that F1:|1 % bovombied phrnﬂ the crrouams
Pacific "Ring of Fire” which s the intrusive/ valcanic belt
hastingg most of the larger epithermal gold and porphyry

por gpold deposits in the world, The igneows activity n
this belt is the result of subduction bn the case
of Figi the present geomistry of subducting plates has been
complicated by a reversal of the subduction process
associated with the ent of a spreading centre in
the Morth Fiji Basin. Figure 2 shows infierned plate tectonic
reconstructions which explain the development of the
island arc systems which comprise Fiji and its environs

A
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Figure ¥, Plale fecimine reconstraictions of fhe Py ecgion eded
an Mabhurooy [T9930 A .10 e, ] [rresent.

Figgure 3a shows the commuonly scoepted madel for the
developments of island arc systems. The model involves
the development of stratovolcanoes above intrusive
plutons resulting from thermal procssses associated with
subduction of ooeanic crust. Detwchmient of ooeanic orust
at the point of initial subduction can preserve sfioes of
oocanic crust 45 ophiolite wedpes, Figure Ja illustrates the
sitwition inferred i Vanuatw, the island arc system
adjacent o Fiji, prior to arc reversal in the area, Figure 3
illustrates the bt situation i Vamuatu that has
mesulted from a reversal of the subdoction direction. [t
should be noted that & new line of intrusive centres is
beimp divel abpwe the now subdwcting shewt. [t s
probable that the development of Fil has followed a
similar process - albeit one that has been r:nn'rpilnltn:l by o
degree of mtation associated with the opening of the
Morth Fiji Basin.

It is important to understand how the above, hasically
sarnple, peocesses lead fo tha slesrica] developsmint of
lﬂlﬂfﬂ-ui‘ 1.1.r|'|1.];.|||:J:L-.| :uud'l mm&umul Eiml:r"rnl: thi
EsLamcls af Fiji. Central to this understanding is the Lt that
the main building units of these complees are the
intrusive plutons and their associated voloanic products.
Thesee syutems baild the sland-arc systems on & oot of
oovan crust The plutondc sysfems and their associated
valcanic products tend 1o occur in alignments parallel to
subduction gones and to show petrologic differentiation
that ranges from the tholotitic series dosest b thae point
whirre subduction commaendes through the cale-alkaling
series to the alkali series most distal from the point of
subduction. Figure 4 shows a mode! for an island arc
intrusive volcanic complex. This consists of an intrusve
winsch, whiich diowes st peach thie surface, overlaim by o vent

& Comtfireroe Prevaew OCTORER FNOVERMAER 1958

Figure 3. Secirons ilusivating the eoolibion of e Vil
it @y sumiben,

system through which Livas and pyroclastic material are
transmitted to the surface where they are deposited in a
seruss of subh hofeomlsl h}lm lhrl.lnl] thie vimt 1 @
manmsey thal can form o stratovoleano, Dyloe=, sills and
volcanic plugs may be intruded into the section above the
imbrusive stock. Erosion of the volcanic and entrusive
rmuaterial crestes the primary source of sedimentary mocks
m island arc systoms although roel growth sometimes
contributes substantial carbonate components. The simple
system described above can however be complicated by
metamorphizm due o bonal and thermal effects and
prossure sssociated with the inleractions of diffenen
plates along the subduction zone. Thide plate interactions
can also result in folding, faolbing, blbng and oplif
Orhverprinting  of intrusive and volcanic episodis - and
extension can  further  complicate  the  geological
assemblages of fsland are systems  Despite  this
complexity, it is commonly possible to identify relabvely
skmple geologbcal siiustions sinilar o e one lustrabed
b Flgure 3o and b0 wee this recogmition a8 o basks fop
penlopical and peophyaical interprtations

Figune 4, after Colley angd Fling (1995), illustrates &
model showing  how  porphyry  copper-gold  and
epithermal gald deposits can be genetically related 1o the
intrusions  that build (sland src systems. It should
however be noted  that, while Figume 4 indicabes the
development of a stratpvoloana, sudh features are not an
sential component in the development of epithermal

-;.'—I—I-rﬂ-—i-ﬂ—i-*— m'—l—-d-—
B - e R
Frgure 4. Geologie settiig of epithermal gold and porphry

copper-gold deposits (efter Colley amd Flint, 15%5],
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fand porphamy coppier-old deposits. These deposits
n e formed without e actual devedopment of a
i, Disseminabed copper and. gold  mincralksation

be precipitated from flulds associated with the
1 b of the intrusive stock in the country rock
flanking, and in the upper portions of the stock
Tporphyvry”  copper-gold depusits cannot  be
pically mined unless extensive erosion of the
y voleande maderial occure. Magmatic gases and
Fvdratha | flucids avcendimpg above the mtrosive stock,
o fractuns and fumaroles, may mis with meteonic or
p fluids o precipitate gold in what are ermed
il deposits. Some epithermal godd deposits are
v associated with a central vent above an intrusive
e mnd some are locabed in fractores o smmall Jocal
e which proximal to, but ol neccsarily verically
the intrusive stock Porphyry copper-gold and
| pold deposite fend to be assnciatid with cales

L = '." A

atu 1_ [ el alkadivee swites of rocks. Fiji contaims several
Tkown porphyry copper and epithermal gold deposits
1 (Colley and Flint, 1995), This I8 1o be expected given Fiji's
e Mand arc artting
ina
in a L T wvstemn ilfustratbed i Figore 4 i simple and
and Cldalieed, Despite the fact that rock associations in such

¢ Hine gysiems are mequently considerably maore complex,

CHTT E pecially when multiple phases of intrusion occur, the
I:I.‘jl'.!} - e uf F:ip‘un‘." 4 is uppnrpn'.-h: fuse Ill'H.lEl.'!i.llH.‘LlllH thie
mes ikely geophysical responses of the units comprising the
e ' gem Hlustrated and for the subsequent recognition of
1 by responies in Fp, These esponses ame discussed in
and iulluwmg sectiom in the context of how they can be
rent o o identify Jocalities where epithermal gokd deposits
WS (el
Hife. B ’
and Expected regional geophysical responses of
rical nlrusive volcanic systems that may hosl
I.I:."ﬂl'; epithermal gold deposits
At The components of the model of Figure 4 and et
o | passible geophysical responses ane as follows

 Theinbrasive stock. This may be magmetic and twsncdy
5 @ gse a disorete magnetic anomaly. 1f multiple phases of
and -pn'rmpm:ﬂ ntrusion ocour, this anomaly may exhibit
the iltmlm aoning oF even more comples subdivisions, As
il plan sections of sich intrusions tend to be dnoalar or
the * lipsniadal, the observed amomalios commonly have such
{ iy 'h].'lim'-.- as well Conlect metasomotic effecis may
il a magnetic  annulog, due o magnetie

frativns in the country rock surrounding the

= 'ltunnn The intrusions do not always contain significant

gmcenirabions of magnetite and if is possible that they
P Dl b imaged as magnetic lows relative oo adjecent
S ‘eountry rock i the country rock contains greater
| rations of magnetic minerals, Destroction of
— muigractite by alicration provesses associated with fluid
g Cipw may create ocal magnefic lows in the magnetic
S - mesponses of the intrasions and the coontry mock,

 The intrusion of stock-1ike bodics is an essential factor
. - the formahon of most epithermal gold deposite. The

ification of such intrusions in o particular arca at
i thias a favourable regional indicator for the

E:Nhllil:}' of an overlving epithermal pold deposit, I s
¥ iportunt however that erosion has not stripped ofl the
W sequence, sich a5 genetically melabed voleanic and

pyroclastic mcks, in which any epithermal gold deposit is
likely 1o be located, Such erosion B md campletely
negative from an exploration viewpoint as it may epose
rocks with porphyry copper potntial,

The volrawic system.  This conststs of the assomblage
of volcanic and pyroclastic rocks bogether with any dykes
and sills developed in voleanoes above the inbrusive
stocks. Figure 4 shows such a volcano consisting of a
central vent that has resulted in the formation of a caldera
It is possible o have multiple vints, Calderas ane mol
always formed, If calderas do form they tend o be
circular. Vients may contain plugs of solidificd voleanic
material such as that illustrated in Figure 4. Vints may
also be associated with the formation of ring dykes and
roddinl fracture syslems,

Ther vislcarue and pyroclastic material ejocted from the
valeano (shown as “younger woleamios subaerial and
submaring” in Figure 4) consisis of imegular (both in
thickmess and i plan}, supenmposed shevls of volcsmic
rocks such as lavas, uffs and apglomerate. The magnetic
characteristics of thisse units are extremely variable duc o
differinnt cooling histomes and compositions at different
localities. Offten it is ondy possible to owtline sich units. in
i 1y Al data on the basis of their textural character
rather than their bulk magnetic response. Adrborme

Atrometric gamma-ray responses (lemary, potassiim,
thoriwm and uranium) are however extremely wseiul for
mappary Hhae sirfaoe oditlines of exposiad voleamic units on
the basis of variations in their radivelement concomirations

Vents are commonly evident as magnetic lows, Thene
are several poesibilities for this wiser. IE may simiply be
di i ;'lh'l.r'l.'lq'.ll hasle, 1t eould b due o the destruction of
magnetite in and around the vent system dug (o alteration
procsses, It could also be due o a magnetic effects of a
plug of weakly mapgnetic or reversely magnetised rock in
the vent. Some vents are marked by central magnetic
hiH]'u- whish are die 0 Flu.;._p. il rn..lp'n.iil; ekl These
central highs are often surrounded by magnetic lows
which may be caused by the lactors listed above. Bing
dykes con add doughnut shaped magmetic highs w the
magrietic tures of vent gystoms. If a4 caldera (=
developed it will be visible in digital elevation models
uniess its topographic exprossion is destroved by erosion,

The identification of a vent system associated with
cabc-alkaline or alkaline volcankc rocks allows exploration
efforts for epithermal gold deposits to be focossed in the
locality of the vent

The epithermal gold deposits. These do nod have a
dimet peophysival expression, wilic localitios whemne
such dem:-:li}:; hi.\'i:"“-ﬂ'rrrrwd -_il:-h'lwrwr be inducated
by alrborne geophysical data, As shovwn in Figure 4 such

mits are developed in vein systems in or progimal o
volcanic vente These veing ane the resull of precipitation
of gold from Muids that hove ascended from  the
underlying stock via fractures amd faults, Such fractures
and faults van be visible i atrborne magnetic data by
warbue of di:uplnxm“h ol magnctic wiibs and deseruction
oof mapmatite by mineralising foids and weathering along
the plane of the faull or fractone

Alteration  processes may  locally  enhance  the
potassnrm content in thie counbry rock adpioent to
epithermal gold deposits and such elevated local
potassivm concentrations can offen be recognised  in
tmages of potassium values determined from the sirbome
BATM- TV Spocironeinid data

3
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Faggure 5. lvage af total magnebic imbensity feld reduced fo Hie pole for the Fifi regon, The ares detmiled in Frguere iy fe outtomed

Specific signatures of epithermal gold
deposits abserved in Fiji

Figure 5 shovws an imape of fhe total magnetic
inbensty fichd of Fiji as recorded during tha Fiji Adrborme
Gepphysical survey project. The data of this image has
boon reduced o the pole o cormect for polanty effecs
caused by mduction in the Earth's magnetic Held which
hag an inclination of 38,87 degres in the victmiby aof Fji
The production of an analvtic signal lmage (Roest et al,,
19521 o whach highs indicate the cormct spatinl position
of magnetic sources regandless of magnetic remanenoy
effucts inddicates that, while some magnetic units in Fiji are
'I-i;!,'l'll'ﬁl.':TI'Ilh' m.l};lml.i.limi Ty MEETaneTieg, thae nujnrH'_l.' ar
not. Thee rediucid to the pole image of Fili can generally be
regarded as Imaging the geomistries of magnetic souroes
acconding o the principles of magnetic induction as
applying in o situation with a vertical inducing field Le
the image I8 giving a good general Indication of the
posithons wnd 1-1"|.|.|F.-|.'I| of e magmehic sourres aof the area

A detailed descripbion of the ACS0Y 1350 000 scale
itilerpretition of these dikn s Eiven by Cunnoet al (159H)
Counn et al, conclude that, apart from the fincar anomalies
irt the northwest extremity of the survey anca, which ane
fikedy to be dhae to shoes of ophiolitic rocks, virtually all
the magnetic respomses observed are  due 1o
intrushve/ volcands complexes such as described in the
preceding sections, Several linear belts of intrusive centres

and assoclabed volcanic conlnes of differont ages and
petmilapical characteristics have boen kentificd. These
belts are nod immusdiately apparent in the magnetic image
of Flgore 5 as the nlrusions are msinly buried beneath &
oover of valcanic and sedimentary rocks. An approciation

that thi intrusive/voleanic complexes comprising this
belt have geometrdes and geology conforming o the
madel of Figure 4 has allowed the selection of processing
routines o enhance and identify the responses of thess

centres, Thie follow i disgussiin details the imagping and

interpretation of one such lincar boell of intrusive/

vidlcaniy: compleses which has been identified along the

mortherm mangin of Viti Lawvu, thar largest island of the Fig

Group of islands, Colley and Flint (1995) document

st et |.-].1||:|'I|'h‘n.l| Hrﬂﬂ rlt-rm-ql,l:- ocourning akong il
o, The locatons of thise deposits, namely YVoda
lovatu, Vatukouwls and Raki Raki, which ame hosted by
shemhunitic vaoleanie assemblages, are shown in Figure &

Valukoula is a major deposit originally containing |
approximately & million ounos of gold. The Tuvaly

derpowit o cirmently undergoing a feasiblity study

The geoplywical indicators of the intrusive fvolcanic
systoms Uil foemed thise deposats are as follow:

Giramity data (Figure 6ul The data from this image
oarresponcs fo the gravity contours of Figune 12 of Colley
and Flint (1995) and represents terrain-cormected ousgues
;Errﬂ\'il'!.' data pru:.'l.-.nrl:d i suppress Iirln!.: w.q-rrh-ng!h. andd |
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hallow sources over Vit Levu, The scquisition and
Cprocessing of these data is described by the Metal Mining
epcy o Japran (19958), The sipnificance of these results [«
Bl solated gravity highs appear to be indicating the

ity cffects of docp, deree mtrusions beneath the
gpithermal gold deposits.
Total Magmetic Intewsity (Figure 6k This image,
Wwhich has been Numinated from the west, does not
dlearly indicate the magnetic coffects of the Intrusive
ediess inclicated by the gravity data, The image of Figure
I8 dominated by the erratic high frequency magnetic
piiects of the shoshonitic volcanic assemblages which host
e epithermal gold deposits. The magnetic effects of the
Janderlying intrustons are only evident in this image by
L proeral increases in the field values in the vicinity
(il Ee intrusbons. The image of Figure 6b is showing the
(high Ireguieney magnetle offects of the surfooe and near
sarlace vobeanie material superimposed on the broades
magneic effects of the buried intrusions. [0 is only when
Ve wifects of the voloanic material ane romoved by &
Hering, prrocess, soch as the upward continuation
istrated in Figure 6¢ that the magnetic responses of the
il intrasions bevome obvious. While the image of

*Rigure 5b can be wsed o map midividuial voleanie undis,

e vertical gradient Image of the magnetic field (Figum
- B} preovied miomne wseful for this task,

L By carelully inspecting the image of Figure &b it =
Possible to identily features expected to be characteristic
ol the: lovalitics of epithermal gold deposits The Vuda vent
s appears a5 a clreular magnetic low contaming a
“amtral high. The Tuvatu epithermal deposit appran Ir:{hu
m in an casl-vwesd l.'l‘lﬂ'liji]'lE fault ndpn-nl b @ wrnall
cerrulnr magnetic high with & central low which
ﬁ:ﬁwl}' may be indicating a4 vent. The Vatukoula
! git 18 bocated adjacest o the Tavea Caldera inoa
haality where vast-west rending and northeast trending
Hawles indicated in the data appear to intersect. The Tavia
(Caldera Is ovident as o magnetic Tow.

- Upwand contimued total saagnetic intensity (Figure
el When a magnetic field is recalculsted at a higher lovel
‘e mapnetic effects of thin discontinuous and sub-
haczontal magnetic souroes are sappressed relative to the
‘magnetic affects of bodies with significant width and
depth extient, bn the e of Fipoee b whisrs the Geld has
Been computed at o beved of 500 metres above the ground
surfacy (in contrast fo the field shown in Figure 6b which
s measured B metres above the ground surface) the
magnetic eHects of the surfaoe voloanic muaterial have
wwm nuppﬂ'hu.-:l s the mxchont thad thress major magnetic
anomalies cornesponding to the gravity anomalies in
nosthern Vit Leve have beoome evident. It appears that
the intrusive bodies onderdving the Voda, Tuvalu,
Vatuloula and Raki Raki cpithermal gold deposite are
bath dense and magnetic relative 1o the material o
which they ane mtruded.

The upward continuation data shows a distinet
magnetic low corresponding t0 the vent  syslem
manliesting as the Tavua Caldera. The intrusive centre
associated with the Raki Raki epithermal system shows a
aimilir {allwat ofishore) oomteal bow, No clear central low
& assoclated with the intrusion underlying the Vada and
Tuvatu deposits however both the gravity and upward
twitimied  magmehe dota indicaln an dongation ol this
feature and il is possibie that it sources several relativily

srmallor vents such as those assoctated with the Yeda and
Tuvatu amsas rather than o niajor "'“EI"' went anch g the
o camsing fhe Tavua Caldera,

Vertical teraufient af the fotal mageetic intensity
{Figure & L The vertical gradient processing has enhanced
the magnitic iffect of high freguency magnetic anomalies
relative to the effects of brood Jow frequemcy magnetic
anomalles such as are caused by doeper sources. The
processing of Figure 6d is particularly wschul for the
mapping of individual voleanic units on the basis ol
textiral characteristion. The verfical gradient processing
akso simplifies the recognition of fine ditail such ax faolt
and fracture systema. Vint systemns sich as Vada, Tuvath
amd Tavwa which hove surface expressions can be
recopnised in the derivative data,

Termary radiometric inage (Figure b2l The bermary
gamimi-ray image is an exoellent ool for the mapping of
surface geology if cure s talen o identify effects cansed
by variations in woeathering and ansas where transported
material has been superimposed on bedrock. The image of
Fipure 6 shows that the arcas cormesponding 1o the Vuda,
Tuvatu and Tavua vents have clovated counts in all
radiplements, The principal vent in the Raki Raki area s
offshaore so mo oomnesils ane pq'nhcil:h' fior Hhix area,

Potassinom Iinvage (Figure 6/0 In the image of the
eeptiivalint potassium  ground radbotenment
oungemtraiions of Figore & 0 can be noted that (e
vicinithes of the Vuda, Tuvahi and Tavia vents all
correspond to localised ansas with potassium values
amongst the highost evidem in the daotie These can T
anmirmind to be due o potasske alteration caused by Muids
ansocinted  with the formation of the epithermal gold

dhepumsits,
Bigital elevation iFigure 62l The Tavas Coaldera s
clirarty evident in the digital clevation image of Figune figg,

None of the other epithermal gold deposits being
osidered has an obvious topographic expression.

Thi following images summarise the geological
intepretation of the geophysical date

Surface solid grology (Figure 60 Figure 6h shows o
detadl from the solid geology interpretation of the

guophysical data produced by Gunn et al (1998) The
interpretation hes distinguished differemt volcanic fows,
structure and localities of venlks,

Positions af major subsurface intrusions (Figure 61
Figiare &1, & detmil from the interpretation of Gunn et al.
(1998Y, ipalicatis th outlines of suibstifface ntnasions thad
have ol readied the surfsoe.

It appears significant that the intrusive centres thal
appear to be sourcing the epithermal deposits under
discussion aceur in a line and af negular spacings. 1t could
be envisioned that they have resulted from  the
cesnlCnEp raneoas st of magerma inoa senes of eeularly
spaced comvection cells formmed above a susbductng plate
of ocvanic lithosphere. Some workers have raised the
pomaibility of the importance of major iransform faults in
thet lncalisation of epithermal gold deposits. Such featunes
are not markedly evident in the area being considercd
although a significant northeast trending faull 2one does
appear 10 irersect the Tavas Caldera
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luding Remarks

:.'u.. : haz discussed geophysical
mcpimﬂdrﬂimm:E ited

:fF’cﬂ Th area has the known
eakration of such deposits and s the best documenied

." ms of such deposits. The airborne goophysical
“ﬂl' the Fin A"hﬁ Ceophysical i*::l:jmt
s responaes in other areas of Fiji, not

cpithermal gold ts, which are slml-'lir

B the respunses noted W0 be assocated with the

pown deposits.

' The data and images of the results of the project and

e [nicrpretation report of Gunn et al. (1998) can be

Bhaskar Bso (Director} Mmeral Resource Department,
il Private Mail Bag Suva, PHL Tel: +679 381 611,
facsimile +679 370 009, Email: bracdbmrd gov.au,
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ASEG 13th Conference and Exhibition — Abstracts

MINTRAL CASE IIISTORIES: TASMANIA & VICTORIA
Application of Detailed Ground Magnetics
tor Gold Exploration in NE Tasmania

M. Baowrch, T, Clarlle

Abstract

Cold mineralisation in north-eest Tosnania ocours munly
within structurally controlled quartz veins hosted by the
Cirdonviedan $o Devornpan Mathinna l:':rrrl.rp.a ik sEEnoe
of proximal o distal wrbidiwes, Inoa few pmall ones where
thin magnete units ame present within tha f.tr.:lﬁm;lp]'n,r
whrusctuee cim rnlllllr,- bt scdlerifed froen archorme muagnetc
data but in most arcas both stratigraphy and structure
cannit be delinvated even from high-resolution helicoptne
seromagnetic date, High nesolution ground  magnetic
surveys have been conducied over 4 aumber of arcas of
historical pold production. Tn all cases, thes: surveys have
Iy spceesadul @ Jhupi.li:nl; wubile ﬁl'r.:IiH,ru hac 'rm.lq:_;nl:'ﬁr
features with amplitudes of only a few nl u.-ﬁu:ih APpEAr I
rizult Frown thie slight difference o msgnetie susosphbility
bobwern mudstone and sandstone dominated undts. M)
off thisse: features ane not apparent in the airborme magnetic
data In many bnpges cross-cutting structural features ane
clearly apparent and many of these dosely correspond 1o
arvas of historical gold workings. In some anss sones of
altoration adiacent to structural feolures are also marked
by arcas of magnetite destruction. High resolution
maggutic dita has proven o be o very effective ool for
mapping stratigraphy and structure in the Mathinna
Carourp angd i soemar cases for the direct delechon of zomes
of alteration and gold mincralisation

MINERAL CASE HISTORIES: TASMANIA & VICTORIA

Regional Geophysics of the Housetop
Granite Area - NW Tasmania

M. LeClere, M. Ronch, D, Leamur

Abutract

Tha Hi:ILL'd..'!HT.I' H,:run:ih' s & 1.'|.r|11.'|:,r|.ml.|' Dhrvumtinn Er.::nll!u.'
body in NW Tasmanda, It intrudes Into & region ol
comples peolopy including Proterozoic sedimentary
rocks, Cambran sediments and  volcaros, nl'ljtllrﬂ.'lnﬂ
clastics and limestones and 15 extensively ovierladn by flat-
lving Tortary hasalt. The Housetop Granite is spatially
afdocioted with o wadety of mincralisation  ypes
including tin-tungsten boaring magnedie abarns and
hu|+|-|'|id|:' W lll.."‘P'il.I-ibq. Mt l'rl.ur'ul' Dheviirian Hl'm‘lll!lr
Intrusions in Tasmanla are characterised geophyvsically
by arcas of lithe or no magnetic response and strongly
megative fiesidual Bougoer anomalios. o oontrast, the
Housdop Granlle s spatially assochated with o owajor
broad positive magnetic anomaly and only a minor
negative  gravity. anomaly, Previous  geophysical
interpretations have suggested that the granitic rocks
wirte the sourer of the magnietic anomaly and that the
B Ao Wi .||:I.||1|'n..l[|.1u_-|l." ense when |.ur.|'||.1.sl1.-d. tis withr
Fasmandan grandtoids, Newly acquired petrophyaical
data indicates that the Housstop granitic rocks are neither
ancavilously dense of magnetic, Modolling based on this
new data sugpests that the granitic rocks are relatively

thin and that they are underlain by an east-dipping
highly magnetic unit which s interpreted as o body of
Cambrian ultramafic rocks with physical properties
similar 1o ultramafic rocks which crop out elsewhere in
western Tasmanda, Thise grophysical models support
recently proposed thin-skinned structural models for
neerthwrn Tasmanda.

MINERAL CASE HISTOIIES: TASMANIA & VICTORIA

Lessons from a Case Study of a Geophysical
Interpretation in Weslern Vicloria

M1 Mloowre, 5, Mrlier

Abstract

This paper compares the predictions and results of the
Victorian Initiative for Minerals and Petroleum drilling
prograrmme, mistly over the Hombham 12250 (00 ma

shoet area of western Victoria, Sixteen holis were drillsd
bomwath thin cover of the Cainoeoic Murray Basin sl
targets.  identified in Moore's  (19%8) peological
inberpretation of the alrbome magnetic and ground based
Hrnﬂly data. Thix mlu'ﬁrnhﬂl inberpristatinn divided the
region info the Stawell and Glenslg Zones. The Stawell
Lone metturbidites and metabasalts form the eastemn
ediie of thi Lachlan Fold Belt. The Glenelg Zone inclcded
weakly metamorphosed andesites of the Dimbuola
Subgone, preenschist to amphibolite facies metatorhidites
and metavoleanies of the Miga Subzone and amphibslite
grade nwks of the Damkasdnook Sobeone, All wens
deformed in the 500 Ma Delamerian Orogeny, Dirilling
dipths were estimated both from magnetic medelli

andd previows dailling in the megion, Drilling I.ll'j:l'l:ﬁ
basement depths betweon M m oand 250 m. Where
III.u.E.III.'ti.L n.!LHJl']]jI’]E wirs  thi* main dt-r.llh combenl,
hasement s were within 2% ol predicted depths,
stightly more refiable than those cstimated from nearby
drillimg. Of the sixteen holes, nine intersected the

predicted  lithologies and another three Intersecied

lithologices that substantially agreed with the predictions
While four drill holes  intersectod quite different
lithologics 1o those predicied, no major geologicsl
reinterpretation was nevded. The dnllrnp;mﬂ*rneﬂn‘lﬁ:ﬁ
Cambrian continenial Bland are voloanie rocks  and
Upper Prosbeerasiig metasedimentary  basement,
girengithening the temporal and fectonic correlations
botwern western Victortn and  western Tasmanee. The

study showed that a careful interpretation can give 4 |

reliable indication of the bascment, even In amncas of il
CCT. EHH'H;Hth B,rﬂ.'lhﬁjr.:[ afd Ht':!-ph_:..'uu'.'lr data and
using standard geological logic and technlgues, like
druwing sections o lest plan interprotations, amw

powerful aids. Drilling complemented the interpretation
by providing samples thal could be pssd to hest the

interpretative hypathesis
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FETEOLEUM CASE HISTORIES: SOUTH EAST AUSTHALLA
KEYNOTE ADDRESS

s in Exploration Activity over
the Life of the Gippsland Basin

Dowglas A Sciroehe!

Abstract
With more than three decades of exploration and
development operabions, the Bass Strait provides a
unique oppartunity to gain a historical perspective of the
vafious phases of exploration and development, and
liu.ng,mg IL‘Lﬂ'I.III'.l]IJB:iI!’!- within a j:lrl.ﬂlu-l:inu_ s,
Elﬂ:lnhm history within the Cippaland Basin can be
pubdivided into three periods. inittal perind of
frontier exploration in the Gippsland Basin {1960 - 1975)
B one in which the large, rasy to mosgnise stroctural
baps were identified and kested to establish & proven
msource base. This phoase of exploration activity was
marked by the acquisition of regional geophysical
marveys and low fold, coarsely spaced 20 setsmic data
Wildcat drilling seocessfully tested large traps and
resulied in the discowvery of significant oil and gas
peserves, thereby establishing the Gippsland Basin ax
Austrafia’s most prolific oil and gas provinee. The second
eaploration phase (1975 - 1990) is doefined as o pedod of
msolidation, when new  exploration  technologies
| E:ridﬁl the means to improve the understanding of the
n's hydrocarbon system. During this period,
exploration activity was direcied at evaluation of smallir
Cstructural traps and  non-conventional playe. The
introduction of I0 scismic and workststion interpretation
chniques provided the opportunity to evaluate momne
subtle structural traps and mprove the definition of faulkt
ahd stratigraphic plave. The current era of exploration
H:I.i.lu"il!.' ql'?'ilﬂ 1'] i dicfinied ds e metone ]Jl'll.'ll.', whiene
- synerpries  botwesn  exploration  and  development
activitics provide a means to evaluate successively
smalker exploration targets. Greater importance is placed
iy bechnical risk mitigation and Kewer cost evaluabion
- methods. Improved 30 setsmic data quality and the use
Vil technigues, such us  visualisation and  seismic
- madelling, have provided tools to better predict the range
of potential outcomes. With over 30 years of peploration
pctivity including the recording of 150,000 fine kilometres
il selwmule and the driliing of over 150 exploration and
_mﬂul wells, the Bass Strail Mlustrates the cyches
gh which & producing hvdrocarbon basin passcs
during its Lile. It also Mustrates how the [eaticn of
‘mew technologies and an evolving understanding of the
basin's hydrocarbon system can impact on exploration
and development programs

PETROLEUM CASE HISTORIES: SOUTH EAST AUSTRALIA

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

W, Lowfrmick, V', Passmpie

Abstract

The Strahan Sub-basin of the Sorell Basin, offdhome
Weestern Tasmania was penetrated by the Cape Sorell-]
well in 1982, This well penctrated to u depth of 3506
metres and live ofl shows were recorded at around 3000
metres. The seismic coverage over the area is of good

quality and of sulficient demslly o establish stratigraphos
cormelations. This paper demonsirates the application of
stratigraphic inlgrpretotion meihods, deved modicls ol
depolition and faces change away from the well and
identifies prospects for hydrocarbon exploration, Cape
Somell=1 ated Caimozeoic and Mesoroie (Cretaceous)
sediments. The bulk of the sedimentary scction bereath
thie well is I.h:lLthl e be Mesoeomic, Starting from the
known rock types in the well, depositional models were
built using the structural information déstracted from the
sequence interpretation and analogues taken from the
literature. Facies |.'|'I.|.L'I15|.':I| within cach segpuenae wiere then
estimated from detailed interpretation of the selsmic
character, Seismic attributes were usod extensively in this
process. Finally, a number of models were made and the
oil industry analysis of structure, shee, source, seal and
resirvony applied io the definition of leads and prospects

FETROLELM CASE HISTORIES: SOUTH EAST ALSTRALLA

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

P, Hil. N. Ezon, [ Kernr, 5. Smith

Abstract

The continental margin facing the southorn Tasman Sea
off south-vast Australis s of high petroleum and
geological significance becauwse Il conlains Australia’s
richest oal provinee, the Cippsland Hasin, Exploration
activity in the region his concentrated on the shelf of this
basin. Off Tasmania the upper margin 1= host (o
important  deep-sea  trawl fisheries, and  repional
grophysical data suggest some long-lerm petrolewm
potential. In earky 1997, 20000 km of the margin were
surveyed by the Australian  Geological  Survey
Urganisation, in co-operation with Scripps Institution of
Oceanapraphy and the University of Sydney. The
ScaBeamn 2000 multibeam sonar system of the US RY
Melville was used to map the topography and character
of the seafloor in unprecedented detail. The Sealleam
2000 s a 12 kHe 121-beam echo-sounder that collects
bath Bathvmnetry and backscatter [sidescan) data scross a
swath of width about 34 times the water depth. The
survey also collectod 3500 kun of magnetic and gravity
profibe data. The margin off Gippsland Is domdnated by a
large embayment 100 km across and floored by an ESE-
trending chasn, the Bass Canyon, which is &0 km long
andd 1015 ke wide. The canyon has oot down about 3 kmn
into the margm and s bounded to the north and south by
very steep inner canyon walls 1000 m high. Sediments
transporied down the canyvon debouch ar s mouth, at
=400 m diepth, and spread onto the sbyssal plain via »
niftwork of distributary channels and levers, Sediment
from the shell s channelled into the entramce of PBass
Canyon by three magor, deeply-incised tributary canyons
angd o number of smaller ones, Bass Capyon has probably
acted 2= 2 conduit for clastic sediment 1o the deep s
floor since break-up at <8 Ma. Seiamnic profiles over the
Bass Canyon complex show that canyon crosion has
wiposed sections of almest the entire Gippaland Basin
sequence down o the Early Cretaceous and underlving
basement. Numcrows sultable dredge and comne sampling
sites in the canyons have been identified for a geological
surnpling program. Of eest Tasmania, the survey showed
the margin to be gencrally steop and rugged, with
relatively little sediment having been deposited on the
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conlinental slope. exoopt in narmmow rifts, since break-up.
The adjacent abyssal plain ks comumonly underdain by 2
ki of sedimentary sectbon. The continental slope ls cut by
an extensive svstem of canyvons. some mare than 30 km
long and 500 m desp. Large faull blocks on the lower
slope show structural frends conststent with a NW-NNW
rift direction and NE-ENE transfer direction. The upper
glope appears to be underlain by a subgided Miooens
carbonate sheli. Violeanics, of probable kate Caimozoic age,
are fairly widespread on the seafloor off north-vast
Tasmamin. Such volcanic fwrrmin inchadies a number of

scattered cones, the langest 450 m high.

ATRBORNE [M
u,-m Ailibrea

Crossing the Border:
Advances in Airborne EM

Birdam Spiles

Absteacl

Adrbome electromagnetics. has had a fasconating history
since it wirs first floswn in Canada 50 years ago. In the 1950s
andd 1960, AEM was nesponsilsle for ot least LSS0 billion
of mineral decovenns in Canada, a country geophysically
blessed by revent glaciation. AEM orossed the borders o
Australia in 1957, with very disappotnting resulis, Al the
timie it was not generally recognised that, with the nelatively
high-frequency systems then in use, the almost obidguitous
conductive repolith cover would produce a  Lorge
“geclipgicnl noase”  pspomee which  dominated  sobtle
sigrals frimm thee bedrock. It was not until the 1970 that
Australian geophysionts wested tame-domain ground  EM
svsloms that could penctrate through thick regolith cover,
and developed advanced instrumentation (SIRCTTEM]) and
interpertation technigues. These wore later ex back
tu the then frequency-domain dominasted LSA and Canada.
The: first discovery atbrdbubed b AEM i Australio was the
Que River deposit in Tasmania, using @ helicopier AEM
system in 1972, Dut Tosmanla i relatively resistive, and a
mord advanced technology s nepded lor most of the
maintand. Curment AEM rescarch s tocused on wider
bandwidths, larper ansmitter moments, and redocing
notse levels to penetrate throagh thee regolith layer, The
infense rewearch o AEM in Awstrabia culminated in the
AEM 98 comferencr in Sydney in February 19986, which saw
large mumbets of porthorn Amercins “crimsimgg e
bonders” o soe what the Australians weme wp bo, The thind
“crossing the border” theme related 10 AEM & the border
between  goophysies, geology  and  geochemistry
Cophysicists traditionally view AEM profiles with the
obective of finding a late-tme anomaly indieative of a good
crmd ictos At dﬂpﬂﬁ [lhl ‘drill here’ ll'FT.l'ﬂ'I-Il.‘hL i I'lr'l:l.‘l:'\-l.".lll'l.l
pepecially difficult in areas of compley regolith varability.
l'.'.-l!uhﬂ.;mh, ini1 the other hand, aee LIi.lI!r vormfnrbabhs uui:nH
geophysical maps o solve gealogical problims, as
evidirged by the widespovad use of acron iy ard
raditemetrics. Exploratiinists have rovently revognised that
substantial exploration benefits aris: fmom being abrle o
map within the regolith w track hydrogeological leatures
driving secondary enrichment. Increasingly it is becoming
maore difficult to separate bump hunting and geological
mapping i the exploration context. Hoth ane intimately
related, and whimn ised by the peologist give feedback into
b AEM can best be interpreted.

AIRBOIENE FM

How to find Localised Conductors
in GEOTEM Data

P Wilfgramn, M. Hyile, 5. Thimsan

Abstract

Clpebosdies, minerallaed sones, fanlls, (olds, contacts, et
may reprsent localised electrical conductors that coeate
airborne electromagnetic (AEM) resporses of intenest 1o
explorationists. However, typical AEM datascts in
conductive rogimes exhibit numermis features bhesides
thime of indorest and i is ket o the interproter o identify
the ones that are of significance 1o the interpretation Lask
at hand. Synthetic data can be used o llustrate typical
pfiects of host medium and smductivie overburden on
target nesponses, and how thaese might be sdentified i the
presence of nolse such o8 variations in atrcralt ground
clearance. Although an understanding of the complex
anomaly feabures i= possible, analvang: large data sets
will tequire rapid methods of pinpointing anomakug
areas and allowing the user o employ visual correlation
over 4 map to aid in the interpretation. Different
transformations of the date can enhance diffenent featanes
ol interest 1o the explerathonisl. The conductivity depth
transform (C1T) maps broad conductive zones and their
drpllﬂ = it 18 less soitable for dt-l."rrhhH liscalised
conductors. The stationary curnend image (ST Em ) on the
other hand indicates areas where clectric clirrents beooms

d in kocalised ronductive featuees such as fanlated
beschics, faults, folds, vic. The SC1 emphasises structural
features becawse 1t s optimised for lateral contrasts in
electnical conductivity.

ATRIHENT FM

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

K. MHendereoe, M Sl & fi.'.mmm'f

Abstract

The Hummingbird EM svstem bs a fully digital, Bve
frequency, ooaxial and coplarar towed boom svstem
which has many unigque featores incloding measuring
only &5 metres in length, weighing only 190 kilograms
and being detachable inta three sections for easier
transportation. Magnetometer  and  spectrometer
medsirerments can b obtamied at the some Bowe as the EM
with the scemsor for both HHHm;.-HL‘n and EM contained In
the rigld boiom. Resalls are presented in the traditional
options of profiles, contours and images. The wse of
differenthally correctod GPS makis Tor exoellint nesclution
of thie position of anomalics and of structural deformiation
of both conductive and resstive formations. Besults from
surveve recemly conducted i NSW, Indonesia and
Vanuatu wverify these attributes. In particular. a
magnedic/ ¢lectromagnetic  survey over the copper
r.lr::-l]'.'ﬂu't it F.urrn.p i PSRy i'ln'rdh.lnﬂ:l u.r.ﬂ.'ulhﬂhnll'r v
information on the continuity and structure of bedrock
eonductors compared Lo a previous HEM survey and has
delineattd new frgets for further explocation. The
comtowred colour image of nesistivity computed from the
coplanar 6.6 kHz coil displays the distribution amd®
character of conductive and reslstive unbls. NE-SW Laulis
and NW-SE faults evident in the data ane known o be
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mpartant structural controds. The magnetic data for the
sarne arva scyguired with the HEM system show strong
magnetic responses, both normally and  remanently
magnetisod, with effective mapping of structure and

nty. The one-day Hummingbird EM survey rapidly
mapped  key  geological features of an exploration
property where ground aciess problems have restricted

ground geological and  geophysical  waork.

rements on drilfeore of electrica] conductivity and
magnetic susceptibility have assisted in the understanding
of the HEM survey resilis over the comples geoliogical
setting of the Direags sty lo mineralization,

LOGGING / PETROPHYSICS

Application of Neural Networks to
Identify Lithofacies from Well Logs

l". Eﬂuux, H. Salisih, || M Maersai
Absiract

Neural networks are physical cellular systems which can
aequrire, store, and whilise  knowledge obtatned by
pmperignig.  They have s number of performance
characteriaties in common  with  biological newral
metworks or the human brain. They can simulate the
pervos systema ol Hving animals which work diffenently
from conventional computing and analyse, compute and
solve complex practical problems using compiters
Studies shaww that neural pobworks can be used W solve a
greal number of practical problems which ocewr in
modelling, predictions, assessments, tecognition, and
fmage processing. Especially, ovural networks are
smitable for application 10 problems where snme results
are known but the manmer im which these resubts can be
pehirved i not known or bs difficult to implement; or
where the results themselvea are not known. Lithofacies
are peological definitions within a formation. The
determination and sssessment of lithotactes is of major
significance in petroleirm explotation and development
Lishofacios msed to be recognised in order b evaluate the
distribution of sand bodies and find  potential
hydrocarbons in a basin. In coned intervals of boreholes,
ithofacees can be determined by using core descripbions
In uncored intervals it 8 not possible to identify
lithotacte=. However, well lgeing provides information
in a continuous manney which can be used, 1 many
gses, 1o identify lithofacies in cored and uncored
indervale. This paper presents an application ol mirural
networking (o identily lithofacies from well logs in a
lthologically complex formation. Only conventional well
logs were available for this study, Nonetheless it was
fusf.ihll.: 1o establish an identification network of
ithatacios by integrating error back propagation and seli-
organising mapping algorithms. This network was
applied 3 identify hithofecks nosin wells The resulis
idicatie that it ks possible 1o (dentify lithofacies from
conventional well logs by uosing meural notwork
iechmigues. Miywral networks have a polentially - large
application in petrolesm exploration and developrent.
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LOGEING [ FETROPHYSICS

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

A Khaksarr, C Griffiti

Abstract

Hydrocarbon praduction may couse changes in dynamic
reservolr properties  including  pressure and  fluid
saturation, Understanding  the magnitode of such
variations s essential for the exploration of new reserves
and optimising the performance of existing Helds.
Laboratory measurements of acoushic propertivs ol
representative rock samples, simulating in situ pressare
and Nubd saturation, provide a useful guide for calibrating
and interpreting setsmic and sonic log data, A petro-
acomstic =tudy was carried oul to investigate factors
influcncing  acoustlc  properties of Cooper  Basin
sandstones.  This study integrated ficld data and
petrograply with laboratory measurements of acoustic
propertics of representative rock samples. In a previous
paper (Abstract - this velume) we  highlighted
experimental data; here we elaborate on implicatsunes ol
these results in predicting rock property and pore Qusd
hpe from soiie Lisgs and seismic reservodr moniboring.
Analysls ol data from acodstic measuremients at ultrasonic
frequency on samphis from the Cooper Basin reveals that
the pressure dependency of the Cooper Baxin rocks is very
large. The velocity-pressume relationship obitained from
laboratory data s consislent with the sonie log anomaly
vhserved In pantially pressure-depleted nservoirs in the
Cooper Basin. A method is propused o comredt the sonic
o reacting for pressune variation in the study anea, At in-
silu reservolr pressunt Ve and Vp ane stroogly cemelated
and dry and watersaturated samples show significantly
different velocity rathos (Vp/ Vi) The Vp/ Ve ratio is not
alfected by porosity and clay content and therefore has
potential as @ gas indicator in the region. The simang stress
sensitivity and the distinct Vp/ Ve values for dry amd witer
saturated Cooper Bawin cores suggest that the dynamic
chinges in pressure and saturation of the reservoir rocks
may also be detectable from aqoustic impedance ar bravel
time at serismic and sonic log frequencies

LOCGING { FETHOFHYSICS

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

A. Enilres

Albstract

Mumierons laboratory studies have been performed o
determine and quantify the phenomena that atfect clastic
wave veloclthes in porous rocks; these sesults have been
used In the interpretabion of selsmic dota and acoustic
well logs, However, it has become apparent that
significant velocity dispersion can occur in Fgquid
saturated rocks between the altrasonic equencies (180
kHz-1 MHz) used o laboratory measurements and the
lower freguency bands used in reflection sesmobogy (10
Hz-50H1 Hx) el vewll 1:551:15 {upi.'lll.'l!l.i.lll"nll.t'-l'lu' 10 kH=z)Y It
prophysicists are o quantitatively interpret explorabaon
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data on the basis of petrophysical laboratory resulls, it is
imperative that the nature of the dispersion mechanisms
b understood. Two mechanisms that ane comengenly used
to explain the clastic wave velocity dispersion in liquid
saturabed mcks are Biol dynamibc poroelasticity and local
Tl nunrH lisww, Heoent work !:r!p Enclres and Kbl
provides the basis for a consistent comparison Hlelslu
effects of these two dispersion mechaniems, using
inclusion-based models o expliatly desconbe the pone
struciune in rous  media,  Systematic modelling
performed in the current study has revealed that the
relative magnitude of the dispersion due o these two
mechanisms s strongly dependent an the pore structure
and pore fudd propercties. The Buot mechanism prodics
greater veloclly dispersbon than the local Now mechardnm
when the pore shape consists primarily of
sphencal poses or the pore fuid bulk modlus s small.
Dispersion due to the local flow mechanlsm s greater
than that produced by the Biot mechanism when there is
safficient difference betwesn the high and bow (requency
pore fAuld pressure condithons within the pore space. This
condition ooours when sufficient cracks (e, low aspeat
ratic pores) ane present or U pore fuid balk modulus is
adequately large

EM INTERFRET ATION (I

Conductivity-Depth Transformation of
Slingram Transienl Electromagnetic Dala

I, Beid, 1% Fuiflagor

Absiract

Approximate conductivity-depth transformalion has
become popular  for  presentation  of  transient
clectromagnetic (TEM) profile data, Many different
schemes have been puhn:.ﬁ-.-d. the majority af which deal
with data a ired s thie nnnnl:hml-ll.u:l]:l anel cerral-
loop configurations, TEM survevs for mineral exploration
or groundwater studies. however, sometimies employ the
“shingram’ configuration, in which the eveiver is located
oulside the transmitter loop. Accordingly, a conductivity-
diepth transformation has been doveloped for slingram
impulse-response TEM data, The depth assigned ot cach
delay time 18 the depth to the physical current maimum
in i half-space with conductivity equal W the apparent
conductivity at thar time. Apparent conductivity is
almaost always dunl-valoed, bt it is possible nonethiless
to select o undgque apparent conductivity for the purpose
of depth transformation: only one apparent uctivity
at wach delay time 8 compatible with downward
diffusion of curment. The unique apparent conductivities
selected in this manner do not always define a smooth
comductivity versus time carve. An automated procedure
has been developed o edit the erramt apparent
conductivitios in soch cases. The conductivity-depith
transformation yields a valid gqualitative portrayal of the
actual variation of conductivity with depth when apphied
to theoretical wlingram data for layered-sarth models.
Conductivity-depth peeudo-sections generated (rom Geld
data show pood correspondence to known gealogy, and
may be penerated in o fraction of the tme segquinsd for
brast-syguarss inversion.

5 INTERIRETATIIN il

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

M. Suled, L Dhs

Abstract

The transient electromagnetic (TEM) msponse of &
conductie mineral diposit can often be measored only in
a narrow (late) time interval due 1o the masking offects
prodiuced by a conductive gealogical environment. A
new multi-recenver echmigque is ted which will
emtable better wse 1o b made of TEM survey data for
mineral exploration, We consider a finite loop of current
for a vertical magnetic dipole) on the surface of the carth
and compute the vertical magnetic and tangential eleciric
fiarleln .'“'l'!."\l.'l'ﬂﬂ' oir the surfase, sither indde or outside
the loop, The contribution of the transient ficlds
associated with the currents in the carth layers to the
measured nesponse is, 10 4 large degres, emovied from
the measeremants by combinung the responses @
specific manner given in the paper. The combination of
the masasured fields resulbs anoa demved q'u.lnl:i.t:,r which =
pelated only B0 scatigred, mon-lavered contrbutions.
Synthetic results obtainied for a 30 conductive body in s
homogeneows  host  mediom  below @ conductive
overburden yield a significant reduction in the layered
varth response and a sonsequential relative increase n
the anomalous response of the body, A benefit of the
reduction of the layerisd carth response s that the signal
frivia o coficlictivee birged body may by observed sarlior h
tmie and 3 more complete analysis of s decay curve can
be made. 1t is expocted that application of the technique
will pesull in the detection of ore bodies, which would
have atherwise remained undetected,

EM INTERAFRITATION (h

Measurement of Static Shift in MT
and CSAMT Surveys

I Abircaae, [ Lay, L. Westiw

Abstract

Controlled  source audio-frequency  magneto-tellurde
{CSAMT) surveys have found frequent application in
sl -.:tpl-nruh:m. amd there have alse beven g number
of attempts to use magneto-tellaric (MT) soundings in the
R np'plirntlrm. Tha -Il’h'll!ll;lﬁ of CSAMT over
comiventionsl EM lics b s ability (through measurements
of the electric Held) to discriminate pesisfve a8 well &
comductive zones, and in i depth-of-penctration
capability. Statle shift ks bowever the bane of magneloe
bellurie (MT) and CSAMT soundings. Tk severely distoris
mny du'FI'J'I caloulations and Jdeberiorebes the resolubiosn: of
conducthvity structure (nlerred from sealar CSAMT
mrsastfements. Statie ohift also sipnificantly rostricts the
MAT-rrethnd in fis vse for geobogical studies of the oppe
and lower crust, and its application to  mineml
hydrocarbon, and grothermal resounae exploration.

Acal Investigation using modelling has shewn that
measurements of an Inductive Source Tellurie Fleld
(I5TF) may closely predict and thus potenbially remove
thie atatle shdlt ot MT and OSAMT slatisis, .|'|.|.1p1lr.'|iLi'L'lﬂ
of the methad in the Beld require the set-up of o lows
power transmitter local o the sirvey  lim Tleis
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rrsmitter s them used, with the main survey electrodes,
cabbes and receivier, o collect additional dista o be wsied
for corrections, The collection can be run in parallel with
the MT or CSAMT data acquisition, and requires litthe
additional survey time Indtial 1ests of the congegt in feld
studies near Sydney and over a skamn prospect in the
Parkes vicinity proved very encouraging. The “along-line
variation” indicative of statle shift wos reduced by the
mrrection by a factor of abouit 5 in the Parkes case, and
e ‘cormvcted’ CSAMT section appeisred smooth and
tegular a8 opposed o having the vertical striping typical
of static problems

MINERAL CASE HISTORIES) OVERSEAS (1)
EEYROTE ADDRESS

Crossing the Borders: Exploration
lssues Overseas

Terry Crahi
- Abstract

During the current economic downlurn, with commodity
| prioes low and acoess 1o land creating more risk for
‘eplorers, many Australian exploration companies have
il hack exploration budgets, have laid off stafi, and are
j !'rlh'.l.lu:ilrh'r.ng, projects. Some companies have refocused
' their exploration effortz overstas. The reduced number of

£

e mslomestres. being; flown by the exploration industry in
L Australin has resulied in ferce computition amongst

aitbarne  contractors, pushing prices way bolow

- reaspmable lovels, A mumber of mrbome contractors have

Cstaried up I the last five years, attracied by thw
mcploration upswing, World-wide, the number of aircraft
- providing high quality magnetics and rodiometrios has
doubled over this period. What is happening in Australia
s being replicated around the world. Pricing of
inemathonal contracts has followed a smilar end
dropping well below the USSI0.00 per line kilometre
mark im Africa and South America Aerodat in Toronio

' provid to be the first airborne contractor fatality, and if

thes trend persists, additional conteactors will fall During
this time, Governments have stepped m oand ane

' ontracting out the flying of large portions of potentially

- mineral rich ground. AGSO and state governments in
- Australia are being matched by Namibia, Miorocoo,

Argenting, and Denmark - all following the svploration
nitiative so sucoessfully promaoted by South Australia in

- 1595, Whillst acoess 10 land is causing major probliems

chere in Australia; other couniries like South  Adrica,
Argenting, Greenland, Hungary, India and Namibia ane

- oprming up. Government data initiatives, soltware and
Chirdware  developm

ants, professional  societies,

education options, R & D, conferences and meetings
ground the plobe, plos cultural diversity, logistical
support, infrastructure and safety congerns for exploners
coverseas are all assessed with a view lowards whal may
be happenimg by thet end of this millenmiom

MINERAL CASE HISTORIES: OVERSEAS (N
The Fiji Airborne Geophysical

Survey Project
P. I Gamrs, B, R, G Seragh, 1 Hoire

Abstract

The Australian Agency lor International Development
{AusAID) funded Fifp Airborne Geophysical Survey
Project scquired [62967 line kilometres of airborne
magnetie, radiometric and digital elevation data over all
the main islands of Fiji plus substantial porbons of
adjacent sedimentary basins. The objective of the survey
was the creation of a public domain database to stimulate
mineral und petroleum exploration as well s providing a
basis for land use, environmental, geo-hazard and
geothermal studies. Analvais of the data for Vit Levu
indicates two norh-cast irending coms of mtrusive
centres that appear to be related to known mincralisation,
The northern zone s recognised as containing distinet
pravity and magretic lighs imterpreted o be due to deep
infrusive stocks that fed voleanie centres. The volcanic
centres, which have close spatial associations with
r_-pilhu-rmal gold deposits, are varlably evident as clroular
magmietic kows, presumahbly due to magnatite destroction,
potassivm count rale highs, interproted as due o potassic
alteration and circular topographic features reflecting
volcanic topography, The Vatukola epithermal pgold
deposit which oceurs in this belt exhibits all these
features. The southern belt of igneous activity, which
confains the MNamosi hyry copper deposit, is
characterised by a grﬂ\rkﬁ";wlmﬁr in wirg llmﬂrl::-rusi:m
asspciated  with Mamosi causes a diffuse circular
magnetic anomaly, a potassium oount rate high and &
topographic expression. Intersecting fault systems can be
nobed by occor of the locations of both Vatukols and
Namost, The alrborne data has been used 10 produce o
willidd geology inkerpretation for the survey area tn which
the charachenstics  associated with  the known
mineralisation have been used to highlight areas of
p.lﬂ'l"l.:ld.l' prospectivity. Ax surface voloanie cover n
many portions of the Study arca obscurcs potential
mineralising infrusive centres it has been necessary to
apply varlous high cul filtering processes, m particular
the upward continuation technique, in order to suppress
the magnetic effects of the voloanic rocks relative to the
miagnotic effects of the intrusive contnes.

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

P, Suedridink

Abstract

The Tsland of Guadaleanal occurs as an 8" shape with
cach end twisted along the on echelon chain uxis of the
Solomon Islands primary fractured arc. The reglonal
geology of Guadalcanal consists broadly of Mesozow
gabbroic and ultrabasic basement with Tertary intrusives
and sedimentary cover, and Quatermary volcandes.
Helicopter borme magnetic and radiometric surveving
Wk Com o over 405 km. on [our lonemcils
adjoining Caold Ridge. Topographic vanations of sea level
to 2400m within the survey areas necessitated a Scqutreel
helicopter platform enabling a “Tight Drape™ survey ol
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Uy sersonr bislie bt and 100 L ing. The objective of
the survey was to delineste known gold-copper porphyry
and epithermal style mineralisation events as well as
being used as a primary exploration tool for the detection
ol mew ore and structurally favourable sites
Transfer foull stroctures and dilatant zones wene
identified from magoetic and terrain model data
enhancements. This helped dentify favourable sites for
voleanic centres to develop  with  accompanying
hydrothermal activity, alteratbon and mineral deposition.
Porphyry prospects in the mountainous southern
weather coast are coincidenmt with magnetic foatures
which correlate with [P anomalies. An intense magnetic
anomaly on the side of Mount Popomanesu is interpreted
as an infrusive ab the contact between gabbro and Kave
greywacke beds where skarn oocurrence s Hkely. A major
porphyry or volecamic event at Sutakiki s evident as a
wetic anomaly core intrusive with an outer halo of
magnetite and potassium. destroction Tkm in diameter
and cvincidient with a topographic depression, Magnetic
ring dykes are evident wlLEI.n the collapsed dome
suggesting remnants of post volranic oollapse activity
Controlling mechanisms for widespread mineralisation
iwear the Gold Ridge deposit appears related to a partially
collapsed 10km diamietor steatosvodcano which s evidoent
from buth the digital werrain model and Radarsat images
Aninner Fkm diameter halo of potassium anomalies ane
directly ooincidient with anomalous gold and copper.
Other volcans soourmences evident from the Radarsat and
tic data and from hot spring locations along stike
of the island indicate the présence of a magmiatic arc
which is a likedy control of most of the mineralisation that
exists on thee island. Digital terraim model data bas been
extremely  valuable in generaling a drainage map to
enable accurate [ocation of follow-up sampling as GPS
usage i restriched dee o mountaingus lerrain and a
dense forest canopy

LOGCING, GROUNTDWATER &
FENVIRONMERTAL GEOPHYSICS

Recent Advances in Borehole
Resistivity Logging
E. Sirock, O, Falin, A. Mezzatesta, L Timbaropsiay

Abstracl

In locating hydrocarbons in a borehole, clectrical logging
techniques play a key role since they ran distinguish
between oil and water saturated rocks, During the past 5
vears, numerous new clectrical logging technalogics were
developed based on  integrating  state-of-the  art
geophysical wchnology inte borehole logging:. The
technologios selecled for this presentation inclode
shallow imaging devices as well as deep armay resistivity
wolsand a I.Elnzm;gh casing resistivity deviee. Goophysical
hardware design, acquisition principles, data processing
and interpretation result in better measurements and
betier signal-te-nolse ralio which transfate directly into
mare hvdrocarbon reserves. 30 nomerical mondelling that
has only recently become available supports all phases of
fool design and interpretation. Here, using case histories,
we illustrate how geophysical coneepis o hand n hand
with the advances in clectronics and information
technology o get better hydrocarbon reserve cstimates
Twio major hardware changes aro the major comtributing
factiors: small sigral measuring devices such as the sigma
delta converter and resulting  multi=-sensor  arrays

providing multiple depths of investigation. The electronic
advances lead tn a hybndisation of the receiver amplifier
and ASD arcultry, As a mesult, the STAR resistivity
imager now measures calibrated values, which allow one
to successfully compare image button messuremients
with a micro resistivity log. Data processing starts with
the acquisition of the complete waveform, which is then
stacked for signal-bo-moise ratio improvement and
inverted 1o obtain the best possible match between the
masurements and the synithetic curves. In additon, the
imverrsiom gives mumerous gquality indicators, swhich allow
thir comparison between differont inversion runs. Twor
dimensional  inversion delivers not onby & twee
dimensiemal distribution of the formation parameters but
also siatistics thal are essential for estimating the
roliability of the resnlts. In 4 mone comples environment
such as dipping beds, deep invasion and thin beds more
complex models are used on a selective basis. Array
resistivities from amay induction and array  laterodog
toods an b inderpreted with higher vertical resolution.
fryost cases this even results in an inceease in hydrocarbon
reserves. Case histories  for  differvnt tools and
applications clearly show the benefits of the new concept
nmmgnl-mn multiple resistivity lops interpretation.
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LG NG, GROLNDNYATER &
EMVIRONMENTAL GEOPHYSICS

Groundwater Geophysical Studies
in the Katherine Region

. Hinwpheegs, 13, Cliin, M. Jawiieson, 0. Foo,
. Sjoordin, A. E'.rau'_::llm'r

Abstract

The Morthern Terntory Government s andor pressus
from the horticuliural and cattle industries to develog
land for fruit-growang and improved pasture, Aroond
Katherime, local geology & dominated by the Tindal
Limestone, a thick sequence of Cambrian sedimemis
known to host high-yielding aquifers. Water bores drilled
reoently have been tested at yickds approaching 100 litres
per secomd. The limestone isunderiam by Cambria ]
Antrim Platvau bisalt, The potential for high bore yecids
is dependent on the thickness of limestone beneath the
repional water tauble, and the grophysical methods
investigated were intended W0 map depth to the top ol the
basalt. With an increasing number of bores drilled
definibon of the nogional water table b improved and:
data modelling s enhanced. Acromagnetics were Hown
by CRAE in 1992, and the results merged with regional’
magrnedic dots by themn and later by Normandy in as
unsuccessful minesal exploration program. The imagery
shivwed a number of wignificant fealits, which wiss
assumed w0 control the depth 1o basall. Many of these
faults were detailed with one or two ground mapgnetic’
traverses. One foalt systemnm west of Eoatherime o

Manbulloo station is closely associaled with the King
River and after test-drilling was shown to have significanl
dewm=thryw (and henoe water t::hml.ul:l Low e e thy st
of the fault, Ground magnetics has been used successtully
saith-wost of Kathenne, whene faulting and inclined®
comtacts have been used (o determine condrols on
hydrogeology. A number of joint DC Schiumberger and!
Sirplem Il soundings have shown little electrical contral
between the linstone and the underlylng basalt A2
hyper-saline laver al the base of the hasalt can usually he
loseqibiedd, gl chermical l]'l-ll!."!.ﬂ afe |!I-|.-j.1'||_¢ oo wicteid '
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determine whether this water is fossi] sea-water. Using

this 05 a target horizon will be valuable only i the basali
an be shown o be a eonsistent thickness over s defined

aren. Oveasionally, a saline agquifer exists betwesn the
basali and the lmwstone, bul this is nob swlifkckontly
mmmon b0 be diagnostie Othier electrical methods tried

Jave included self-polential profiling and singlé-loop

TEM profiling. bul none has proven conclusive 1o date.
Gamma logging of boares is routine for investigahon bores

anid is essential in arvas of host circulation. Tt provides a

better reglonal correlation than drillers’ geological logs,
and is less subjective. Caliper logs are also wsed o locate
fracture zones within the Bimestone, to optimise screcn
seltings. Magnetic susoeptibility (s boing tried 1o seek the
fractured and scorisceous Lavers in basalt

This imvestigation began o o megional mapping projoct,
ind haz been refined o finer scale az data have
sorumulated. The availability of spatial analysis fools has
erubled a comples 3-dimiensional gealogical model 1o be
developed. Inpute to the analysis have included the
ndwater databases of the NT MNatural Resouroes
sicen,  ALSO ALSLIG S-second  digital elevation
model, drilling and grophysical data from AGSD, NTOS
and mincral explorers. Recent advanees in understanding
the hydrogeology of the Katherine region have been
wable only with acoess to comples digital data sets.
viics has boen successful in defining and rofining
H!dﬂ'lﬁ!fﬂnﬁhi environmients, thas contributing o beiter
estienates of the sucvss rate and potential vicld of bore.
Heglonal data analysis using groundwater, topographic
amd hrﬂvl}'ntt-nl data have allowsd better I'I."E'IL'I'I.I]
imerpretation of the groundwater supplivs. Improved land
management and land-ws planning will be implemented
{0 e susbrinalslie I.IL'lﬂ'."IuI.lmul'll i e J.'I.'ﬂ,.HJ.I:L

EUM Ll M, GROVKRUDWATER &
ENVIRONMENTAL CEOPHYSICS

Mine-site Groundwater
Contamination Mapping
G Bisetli, H. Huang. K. Lu

Abstract

A rumber of elevtromasnetic and elisctrical methods have
been applied jointly to map groundwater contamination
near mine-site landforms. The main methods being
pvvistigabied  ane transiont chctromagnetic (TEM) and
direct current (D) resistivity soundings, DC profiling,
self potentinl (5P} and induced polarisation (177
measurements,  combined  with  any  existing
hydrogealogical and hydro-geochemical data At the
tatlings dam of thie disussd Brokonga pyrite mine in
South Awustralia, reaction of groundwaber with the
tailings causes the formation and discharge of sulphoric
acd. Cevphysical methods have been investigated o
determine whether they can be used to characterise
wariabions in drpﬂ'! tor walertnble and g prrﬁ-n'rd
groundwaier flow paths through the tailings dam. The
resufts af the geophysical surveys show that it is difficult
b determine any prefermed charmels of growndwater Aow
from S1° prodiling data alone, bul TEM and DC sounding
moasurernents have enabled accurate determination of
wabertable levels and aguifer resistivity, The shallivsest
and most resistive part of the aquiler occurs in the south-
past af the site, and we dédoce that a Fulrlll.hin sepiirey o
fresh groundwater enfers the site here, It has bean

recormmended that effers to reduce acid formation in the
tailings dam should concentrate on reducing this inflow
ol groundwater

PETROLEUM CASE HISTORIES: 31 SEISMC
Brown Bassett 3-D Seismic Survey:
Solving a Complex Statics Problem
D. Rimrmer

Abstract
This paper presents a seismic provessing case history of a
3-D selsmic survey [rom Wesd Texas in the United States.
The seismic data were acguired tn an area of very poor
setsrmic data guality du o e severe surface lopography
and the large vanation in near surface peology. The near
surfuce is made up of higher elevation mesas with
compression wave velocty of 4100 m/sec and fower
velocity valleys with compression wave velocity of 2900
m/sec. The near surface causes large, rapidly varying
statics In the reflected selsmbc energy, and r data
quality atter stack. Without statics correction there i= no
coherent  ceffected signal after stack. The key 1o
processing was the statios solution, both reflection statics
and refraction statics. The key to the refraction statics was
picking the far-offset traces for refrocted energy that came
from a laver with higher yelocity than the near surface
The key o the reflection statics was using & maximum
romiethod. Maximum  power reflection statics
worked well i this area of poor data quality. The data
was  successfully eevssed  producing  coberent,
interpretable data in tmrrl fnterest,

MITROLEUM CASE HISTORIES; 3T SELSMT

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

T. Dumbar, B Dawis, G, Hefland

Abstract

Bublding an accurate velovity model can be a very time
corsuming slep in the guest for an optimum depth
migrated image. Various constraints, such as time and
ewpense. foroe compromises in the guality of the veloaty
model and the subseguent depth image. This paper
sugpests using a phased approach to velocity model
building, which employs fast simple technigues in areas
of relatively simple geology, and more robust modelling
techniques where the geology @5 mome comphicated. The
accuracy of the modd = constantly validated 1o ensure
that the current model building technique is not
introducing an unaccepiable amount of error. We
doemonstrale our velocily modelling  lechnique by
showing & case history from the North Sea. Business
drivers introduced significant time constraints o the
profect. Using the phased velocity modelling approach,
wir were able to redoce the oycle time by an estimated 4
muonths, and provide a :Iu'plh imaging solution which
addressed business issues, pobentially saving 516 m in
future onsts.
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PETROLELM CASE HISTOMIES: 100 SEISNC

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

P. Hitherly, B, Zhon, G, Posle, | Masos,
H. Bassing frioadghile

Abstract

Modern underground coal miming requires detailed
knowledge of geological faults and other peological
features. A fault of throw greater than a seam thickness of
about 3 m can cause normos delays to mine production,
BHF Coal has bovn using 20 srismic surveying for some
time to map structunes with theows doswn to sbout 5 or 6m
bat i an edfort to obtain better resoluthon {mainly through
sl aoveragel, 30 sewwmic surveys are now being
undertaken. For this application, the strengrth of 303 seismie
surveying lies in the ability w0 establish the continuity of
subtle features from one bin section to the next. Maps of
the interpreted horizoms allow very small features to be
seen. Abfribule analysis odds further stroctural and
lithaslogleal information to the interpretation. The present
indications are that 30 sesmic surveving is sel o become
a key tool in coal mine exploration.

MINERAL CASE HISTORIES: OVERSEAS il

Geophysical Exploration for Gold in
Gansu Province, China

W, Gun. M. C. Demdith, |. Xu, F. Keiy
Abstract

Garwu Provinoe is in north central China. The Provinoe is
plch In mineral resources with more than 100 known
deposits, containing a variety of commoditivs, and of a
number of different styles. However, gold reserves in
Cansuy were insignificant until the mid-1980s when
developments in geochemical exploration technigues led
to the discovery ol over 40 new deposits. These
grochernival methods play a key role in gold exploration
in Gansu, particularly during reconnaissance exploration
Geophysics tends o be used a8 3 tool 1o follow.up in
prospective agas. The role of geophywics in gold
uxploration in Gansu can be illustrated using a number of
case stwdics, The deposits described here are af Liba,
Huaxi, Liziysan, MNanfinshan and Xisoxigong. These
diposits are of different tvpe, and this results in different
geaphysical methods being effective in vach case. The
Liba and Huaxi deposits ocour in sedimentary rocks.

are structurally controlbed and sulphides are
assvctiatid with mineralisation. Ground magnetic surveys
are useful for mepping the mineralised struchures and
stratigraphy. However, the IF method is badly affected
by conductive oonver, The deposit at Lizivuan ks also
structurally controlled but ogcurs in alered granodiorite.
Sulphides are again associated with mineralisation.
Mineralised bodies within granodurrite ane associated
wilth coincident I and geochemical anomalics, However,
In this cose ground magnetic data are ineffective. The
Manjinchan deposit occurs within high-grade quartritic
mtasedinunts and again structural control ks evident
Sulphides scattered within quarte veins are associated
with the mineralisation. The resistivity method is
effective for deternindng positions and extensions
of gold-bearing quartz vesns. In the Xiaoxigong deposit,
borchule geophysical mothods were very usetul during
the evaluation of the deposit. Geophysical loggring was

alble bo I."fﬁ.l:l.ﬂ'ﬂ.‘}" L:Irnl."ll_v the mineralised soctions, M-
A-la-masse polential and IP duts were able to debermine
the spatial distribution of mineralisation. Deill hele
measurenments of potential, wang a surface source, hel

to find blind minerallsation adjacent to the drillhale.

MINERAL CASE HISTORIES: OVERSEAS i1

Geophysics of the Porgera Gold Mine,
Fapua New Guinea

{. Leoett, K. Logan

Abstract

The giant gold deposit of Porgera, located in the Enga
Province in highland Papua New Guinea, had a 1997
reserve of 2.6 M at 4.4/ L or 116 Mo The high grade
mireralisation, most of which has now been mined out, &
assoclated with quartz-roscoellite veining along the
Romane Fault Zone (zone VIIL Early prospecting m the
late 19305 discovered alluvial gold in the Porgera valley.
From 1964 to 1943 the Waruwari deposit was defined by
catl-west drilling and in 1983 the Homane Faultl
mineratisation was discovered using north-south drilling
While geochemistry and drlling have boen credited with
the discovery of sone \-":I'Llf—lrph}'mn has played an
integral part in defining the cxtent of the Porgers
Intrusive Complex and if used earlier in the exploration
proress may have led W the discovery of zone VI before
more then 200 doll holes were put into the deposit,
Geophysics has been used extensively in Porgera’s
exploration pragram bo target buried Intrusives. Some of
the most successful fouls wsed have been airborse
magnefics fo map the intrusives, along the contact of
which mineralisation is associated, II' and radiometric |
have defined the extent of the hydrothermal system, the
Romame Fault Zone s shown in K/Th ratio and a
combination of 30 magnetic modelling snd AMT hae
diefined thee system at depth in the latest round of work,

MINERAL CASE HISTORIES: OVERSEAS (1)
Applications of TEM in Taiwan
C. & Chen

Abstract

Threw case studies, based on the resulis of a large datusi
af SIROTEM soundings, demonstrate the applications of
TEM in Talwan. The transmitter-reomver armay used was
the in-loop configuration with the dimensions of the
sqpuare transmitter loops varying from 20 m o 400 moon
one side for effective explomation depths between 20 m
and 500 m. Occam’s smooth model inversion wis
employed to reduce the femplation o over-interproet the
dista and to climinale arbitrary discontimiities in simple
tavered models, The loverbed results seere filtered and
then organised into both depth slioe and crows sections i
study the 30 peo-electric structures of the survey area.
The first case study s locaded on the south-western coast
of Taiwan, The 30D resistivity images show fresh-water
anturated sand and /or gravel sediments in the northers
patt of the survey area, while a widespread seo-water
intrusion is evidemt in the south. These Hndings are
suppaorted by more than 140 wells, The second case study’
i lescated in eastern Tabwan, Based on the TEM sounding
mosulls, one predominant electrical discontinuity can be
recognised in the Longitudinal Valley which agrees well
with the known suture trace on the surface between the
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Philippine Sea and the Eurasian plates. The third case
study is in the urbanisid Taipei Basin, The 30 resistivity
mages display basemont lopography and trace Lhe
probable faults of Taiped Hasin, Thisse findings are
supported by more than 180 wells, Therefore, TEM
surveys can work around the urbandsed city where
amtient electrical noise ks high, and open spaces limited.
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BLECTIRICAL METHODS (FFSHORE & FM INVERSION

Marine Self Potential Exploration
6. Heinsowr, A. White. 5. Constable, K. Key

Abstract
Self Pobentual (SP) exploration, which is commonly used
on land, may be extended offshare. At the seabed.
seawaler has a reduction-oxidation {redox) pobential of
S0 1w +400 mV. With increasing depth Li:mugl: the:
sediments, bio-geochemical factors produce an anoxic
ppvironenent with s redox potential of betwasen =100 ko
200 mV. A conducthng medium, such as a mineral vein,
twill act as a shor cdreuit and the retum current in the
wawaler and sediments PI.'!'.‘.HJIJL‘I:!- an 5P .l.ﬂmnql}'-
Alternatively, luid Oow through faults offshore may also
ate 8 messurable electro-kinetic self potential.
ﬁl‘l 1 SP measurements show significantly lower nolse
levels than land measuremenis. due o the unliorm
marine covironmaent and low contact resistanee of the
glectrodise, so that anomalbes al & fiw tens of micrevolts
ne le=s can b differentintedd From modise, Recently, marine
5P measurements south of Eyre Peninsula, South
Australia and Rose Canyon, San Diego, Californda have
been madie. [n both cases, a srivs of horizontal electrade
dipoles were lowed close 1o the sealloor in depths of up
o 100 m to measure the electric potential pradients: A
produn- precession magnetometer was also towed @t the
surface in the Evre Peninsula experiment. The major
wree of nose i from ooean swell and waves, whach
may be minimised by coberent stacking of signals, and by
hand-pase filtering. South of Evre Pentnsula, SP°
snoenatios of magmitude 10mY [ m and widih 2 km were
observed on a nuamber of traverss perpendicalar o the
trerd of an onshoe miylonite sone, Little cormelation
eaists bobween the 5P and magnetic data, suggesting that
e SE' aniifees afe elther fon-ferfoas miferals sudh as
F‘l‘lﬂ"llll.", or doir W the electro-kinetic effect of
groundwater Now through the fractune gone.
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ELECTHICAL METHOLHS OFFSHORE & EM INYVERSION
Electrical Sea-Floor Investigations - Direct
Current and Frequency Sounding Methods
N Schreder, V', E_'ui.uhn

Abstract

In sea-Hoor investigations sedsmic methods are normally
the okt spcovssful tools for unmasking the peological
problems below the ses-botbom. However, in some
gecloydcal sitiations it i very difficall o obian welhul
ariarmic mignals. O prospeching in areas where the
sedimentary rocks are covered by platvau-bawalts, and
geotechnical investigations in shallow walers where the
wira budttirm 15 rovered 11:|.' thirk lq!."m I-'-Fp.l'll"ﬂ-l.-l-‘! mud, are
two examples where the seismic methods often give
prsable redults, Today marine elecho-prospecting based
un both direet current (DO} and Frequency sounding (F5)
methods is also used as o bool in the investigation of sea

fSEMRTASAIREFs AR S REIRE LS

bottom composition. DC and FS methods have been
surcessfully developed for shallow water investigations
The paramiders of e egui used in such kinds of
maring searches sually allow Investigators (o oblaln
stpnificant results for depths of up to 100 meters. The
research ad aims 1o adapt DC and FS methods for
shallow water prospecting to the problems of mapping
the sedimentary rocks buried by hundreds or thousands
of meters of platesu-basalts as in the case study in the
Faroe |sland waters.

FLECTRICAL METHODS OFFSHORE & FM INVERSION

Fast Inversion of Electromagnetic

Array Data

i, Singer, E. Faimbérg

Absiract

An inversion algorithm wsually includes modelling and
oplimisation companents. In turn, the aptimisation part
of the algorithm requires evalustion of Frechet
derivatives with reapect to the model parameters. As a
mmulk, traditimal mversion IIE,I'.IITIH'IH!.H imply mulbiple
simulation of the model response. Unless a powerlul
computer s used, only a limited number of the model
parameters con be found. Cuite often practical nevds Gar
swoeed the limitation on the number of parameters that
can b ussd even on a8 powerul computer. Bestdes
roguining asgnificant computor resouroe a large numbser
of unknown parameters also results in a large number of
models satisfying the data. For inter on of the
electromagnetic  data in .  reallstic  geological
ervironment, it ks beneficial o wse an inversion alporithm
salislying the following eriteria: (1) The algorithm should
allow for an adeguate ’gluenmﬂ-nn of the geological
situation. In particular, this means that the number of
independent paramwiers describing the model can be
larpe (from many hundreds to tens of thousands), (2 The
algorithm {s preferably based on @ direct inversion
approach avoiding  multiple sioaebation of the moedel
response. (1) The algorithm may use a -:Impllfn-d earth
model. The model should be described using paramatens
that can be found with & smaller degree of uncertainty
compared o the full 30D cndoactivity distribution. We
outline a number of algorithms that can be used as a
practical tool for interpeetation of 30 electromagnetic
data, A choice of the particular algorithm s determined
by the tvpe of the data to be inverted and the thin sheet
misdel that adequately represenis twe gealogricon] sibuation.
Computation on @ numencal grid of abowul 104 nodes
typécally takes a fow minutes per period when run on a
PC. Similar algorithms can be used for inversion of time-
domain and controlled source data. We present examples
o invesrsson of the areal magneto-telluric nesponse. Thie
imversion i targeting conductance of the subsurface and

dewp inhomogeneous layers
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SEISMIC PROCESSING CASE STUDNES

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

M. Rauch, P. Waads

Abstract

Ihe Cape Ford-1 well is located in the Bonaparte Basin,
Block WA-128-F, offshore Western Australia. Prier to
drilling the well a comprehensive AVO and acoustic
impedanoe inversion study was performed. Input for
inversion to acoustic impedanoe was a CDP stack
peneraled from frue amplitude processing gathers, time
horizons of relevant reflactors, and a low-frequency
vielocity trend caloulated from nesghbouring well data.

The Turthe-2 well i located up dip fnom the Cape Ford-1
well, and wis used for phase matching and calibration
purposes. Turtle-2 oy acoustic impedance values were
converted to porosity values and extrapolated down dip
i the C.u]:ﬂr Ford-1 well. Average porisity In the
Tanmurra formation sands at the Turtle-2 location was
12%. Predicted porosity at the Cape Ford-1 location was
25%, In corparison o d tedal porosity o om0
encountered in the well Cape Ford-1 well Jogs indicated
the presence of hydrocarbons.

A elass:3, hydrocarbon saturated sandstone with low
tatal porosity usually displays a small zero offset
reflection coclficient and a large increase in amplitude
with offsel. A clase-3, hvdrocarbon saturated sand with a
high total porosity: shivers a mediom o lange zero offset
reflection coeflicient and a smaller incocase in amplitude
with offset. The inverted acoustic impedance value of a
truc amplitude stacked trace at the top of a low pormsity
gand will diverge much more [rom the oo offsol
sisfllection coeffiaent than would be thie caza of hl}:h
porosity sond. Therefore, in order fo minimise srmors
when predicting porosity, anly the zero offset rellection
coclficini should be used for acoustic impedanoe
inversion. This explains the discrepancy  betwoen
predictid and observed porosity values at Cape Ford-1

This paper shows synthetic modelling resulls using bath
low porosity and high porosity sandstones.  Each
mynthetic data set was inverted o acoustio impedanon,
first by using the trac amplitede processed CDT gathers
and wocond by twing the zero offset reflection coefficlents.
Our musdetling indicates that the use of troe amplitude
processed data with large changes in amplitude with
piffset are unnehable for pomsity prediction. The seismic
data around Cape Ford-1 was again lnverted to scoustic
impedance using only the rear offset stack. Theso results
o compared with the previousdy performed imversion o
aooustic impodanoe results,

SEISMIL FRDLCESSING CASE STUDIES

The Greenshank Anomaly -
An AVO Case History

M. Rauch, E Collia

ABSTRACT

The Greenshank anomaly straddles the border betwoer
WA 246 " and WA 1 T, m the Dampier Sub hasin on the
Morth West Shell of Western Australia. 1t is Jocatl
approximately 70 km northwest of Dampicr and 25 ko
morthwest of the Stag Oilfield.

Seismic data over the Greenshank anomaly displays @
series of high amplitude events, dipping basinward nea
the contre of & portheasterdy trending fault block. Thes
anomaldus amplitudes were dorrelated  from peglonal
seismic combrol B the lovwer M. sustraliz Sandstons within
the lower Cretocous. Pre-ddll sessenie inerpretation,
AV and acoustic impedance studies over the anomaly
suggestod the presence of a stratigraphic trap tha
comprised either a high porosity brine (iled sand, or 2
hydrocarbon saturated low acoustic impedance sand
However, the drilling of Grevnshank 1 in June 199
encountered a low acoustic impedance shale with miner
gas shows beneath a higher velocity comented claystone
at the level of the seismic anomaly. The higher acoustic
imvpedance bower M. australls Sandstone  Intersecied
below the shale wak very poor quality and water wet

~drill AVO study was conducted (0 explain the
Jdif ce between The abserved AV behaviour and the
wedl  resulis. 55-'|'Il|'|.|‘:|‘.i|'. lopwared AVO |r||!|.:l.|."l|i:ng WS
poerformed using the Greenshank-1 measured sonic
donsity and synthetic shear sonic data. This study
showed that the fluid factor anomaly s cawsed by the luw
acoustic impedance shale above the reservoir and not the
sand as interpreted pre-ddll The acoustic bnpedanoe and
Moissowiis ratio in the shale decreases relative o the
overlving  high acouitic impedance claystone  unif,
resulting in o positive AVO anomaly,

Revwords: AV, Synthetic AVO modelling,. Groenshank
Anomialy, Greershank-1, M. australis Samd
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- FROCESSING CASE STUMES

Simple versus Complicated Seismic
Processing in the Exmouth Sub-Basin
G. Duncar

Abstract

Sewmic data quality in the deep water regions of the
Expwouth Sub-basin, Western Australia is generally
evcellent. Both the temporal and lateral rosolution are
wery high, allowing the ientitication of fine geological
‘detail. These deep water data contrast with the data
gquality over much of Australia’s offshore exploration and
producing, megions, where multiples, velocity inversions,
poor reflectivity contrasts and sea foor reefs and
' thannels seriously degrade data quakiby. A ginte different
1_1,ppm;-h to seismic dats processing is required for

ing setsmic data from the decp water Exmouth
'Sigh-Fasin than (s mormally used for the mome notsy areas
‘of offshore Ausiralia Rather than concentrating on
processes that improve the signal-to-noise ratio of the
| data, it is more important to concentrale on processes that
do ot distort the seismic wavefield. In processing
setsmic data recorded in 1994 i the Exmouth Sub-basin,
"many processes typically applivd o scismic data did not
lepel to any improvement D quality. In tact, ik proved o
e quite difficult o find processes that actoally improved
- the quality of the data. It was found that the resulls of
processing were very susceptible lo the type of
deconvolution applicd o the data, Corventiomal frsce-
by trace prestack deconvolution was found 1o introduce
reverberations. degrading the quality of the final
migratiad section. A shol averaged decomvalution prociss
was found 1o produce vastly supenor results than trace-
byrace deconvalution, Other processes such as shot
domain F-K fillering, trace summation and K
demultiple were found 1o have lintle #ifect on the quality
of the final section. These processes, however, can
introduce subtle distortions of the wavelet, and hence
should only be used if it can be demonstrated that they
produce noticeable improvements. The final sequence
used to process the datn was extremely simple, and
consaated oft (1) gain recovery) (2) large gate frace
wualation; (3) shol averaged deconvelution; (4) one
pass velocity analysis; (5) NMO, mute and stack: and [6)
migration followsd by bandpass filering, Probably much
of the disper water reglons ol Australia could benefit
from the use of o very simple processing ssquens: such as

presented in this paper.

ARBORNE CAMMA SFOCTROMETRY 111
KEYNOTE ADTDRESS

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

Reshert Grasty

Abstract

Airborne gamma-ray spectrometry commenced in the
late 1960, primarily for uranium explocation. Since the
mid-1970 %, the me has been applied extensavely in
support of geological mapping and mineral exploration.
In 1997, it bs estimabed that it westem world, between
Y and 4 million kilomeires of airborme gamma-ray
surveying were carred out. These sarveys, normally

flown at a height of approximately 120 m above the
growmd, typically utilise between 30 and 50 litres of Nal
detectors with 4 or B litres of shielded delectors: for
monitoring variations in atmospheric rrdivactivity. In the
1960's, airborne gamma  fy  spectromeiry wag a
qualitative prospecting technique, principally for
aramium exploration. The equipment was insensitive and
lended to be susceptible o I drift. Cylindrical
detectors with up to seven photo-multipiiers tubes
(P"WTs) on each detector made the daily ks of the
equipmment both time consuming and difficult. Tn the
1970°s, the development of large violume prismatic
detectors with just one PMT made the operation of the
gqui;nm“muﬁﬂni.ﬂ' Thiese 10 5 10 x 40 o (4 x4 x16
inch) prismatic detectors could also be packed more
efficiently into rectangular boxes eontaining 4 detecturs.

The carly gamma ray spectrometirs generally recorded
thres or four spectral windows. These windows wene used
biv momitor 40K gamima-rays at 1460 ke, 2148 gammi-
ravys at 1760 keV from the uranium docay series, and 20871
gamma-rays at 2615 keV' from the thorium decay sories. A
total connt window was also weed 0 monitor overall
bevels of radivactivity, Modern spectrometers record at
heast 256 channels of spectral data in the range 0- 3 MoV,
i s with the three standard windows, A cosmic ray
window which recirds all imcidoent particles above 3 MeV
in alen used o monblor cosmic ray incmase with aircraft
altitude above sea-level All modemn spectrometens ane
energy stabilised so that gamma-rays of the same energy
always fall o the same channel. This s achieved by
contmpusly monitoring one of the prominent gamma-
ray peaks from potassiom or thartum.

Standardised procedures for converting the atrborne
pamma-ray measurements o ground concentrations nf
potwssitm, wranium and thorium were developed in the
late 1970°s mainly through large government uraniam
exploration programs such as those carried out in the
Unitisd  States. and Canada. These procedures  wers
developed because many alreraft with different detector
volumes were involvied in these national programs. In
19491, the Internatonal Atomic Energy Agency (IAEA)
produced a practical guide to airhorne gamma ray
surveying which was based on the Canadian and United
Stales standards. More recently a guide to the technical
specifications for airhorne gamma ray surveys was
published by the Australian  Geological Survey
Organisation in co-operation with state povernments and
industry. An essential part of calibrating an airborne
spectrometer s to determine the system stripping ratios.
These stripping ratios are the ratios of the counts
ditectisd in one window 1o those in anather window
from pure sources of the potassium, uranium and
ihordum. Pour or five large concrete calilbratbon pads,
typleally B m across and with known concentrations of
the three radivactive elements were nitially used 10
establish these spectral ratios. However, these pads are
difficult and expensive to build. Nowadays, four small
concrete pads, Im x Im x 30 om and welghing
approximately 700Kg are used to determine the stripping
ratiow for both ground and airbarne spectromelers.
Experiments have shown that these small pads give the
same calibration constants as the much larger and more
expensive aircraft calibration pads and have proved o be
an effective and Incxpensive way of ralibrating both
pround and airbome gamma-ray spisciromeiers.
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Airborme sensitivities are determined from fights at
ditterent altitude over a calibration range whose ground
conentrations are mezspred with a calibrajed portable
gamuna-ray spoctiometer. Thise Bights e absi used 1o
derive exponential factors to correct for changes in the
nirbormwe count wabe with siseraft altitude. The IAEA has
produced guidclines for setting up such an airborne
calibration range

In compiling the sirbome gamma-ray datn to produce
miaps of the ground concentration ol SRILLI, WEATTELLT

tharium, one of the most difficult problems io
overcome i the presemoe of radon and s decay products
in the atmosphere. Radon i+ 2 member of the wranium
decay seres and, being a gas, can diffuse out of the
ground, Under certain cimatic condiions and i some
parts of the world the effect of radon and lts gamma ray
ermtting discay products can be significant and cause
serious  errord  in the mueasurement of  ground
mnermnirahions of uranium

O ol thee first methods o correct for atmospheric radon
was through the use of small secondary detectons placed
om i lead shield and thus partly shielded from radiation
from the ground. These seoomdary detedtors ane usoally
known a4 Ipi or upward looking delectors as they
mspond principally o mdiation from the half space
above the aireraft. Nowadays. it Is common far
these upward looking detectors io be F-u:.nﬂI inside the
main deteclor package immediately above the main
crvstals, With this configuration, the main or downwiand
lopking debectors act as the shield to ground radiation
and ihe extra weight of lead B unmecessary, More
recently, & spectral ratio technique has boon wsed o
estimate the contribution of radon decay ucts in the
air. This technique relics on differences in the ratios of
i 21486 gamma ray praks at 609 and 17860 keV for
raden decay products in the air and the ground, This
technigue has proved to be paricularty successiul in
Aupitralia, However, 1 = has |:|n.wr.-:|. ta bet difficull o
apply this technigue in the sorthern hemisphen: due to
the interfernmoe of 1370 gamma radiation at 662 keV
from o weapeans besting.

Many of the ecarlier gamma ray survevs were not
calibrated, simply buing prisented as count rates in the
potassium, uranium and thorum windows, Recently,
procedures have been developed b0 “back-calibrate™
these older data sets so that they can be combinisd into
regionil maps. Many alder airborne surveys have mow
bevn back-calibrated,

One of the maln limitations of the airbomw ganune-ray
spectrometric method has been due o the statistical
nature of the gamma ray counting process. Even with the
large volunve Mal detectors curréndly used, the count
rates fronn the imd bvidual sedio-element windows are lon
and resull in significant eérors M oeeasurmg ground
concentrations, particularly uranium, Kocently thene have
buwn mnjor advances in neducing the statistical errors in
the window measurements by utilising the full 256
channels: This has  resulied In more  reliable
incasuiemoiibs of Ui Ehn.lth.l comcentrabion of prrl'l.wm'rl,.
wraniwm and thorim,

Adrtwrrme gamma ray spectrometer fystems can also be
wsid for environmental monitoring. Radiosctive debris
from the Russian nuclear satellite Cosmos # was
successfully  located by airborne  pamma ray

spectrametry. They have also been used for mapping
radivactive comtamination from the Chernobyl nuchear |
accident and for mapping radivective plumes from
nucleir fEachor,

ATRBORNE GAMMA SPECTROMETRY i

Improved NASVD Smoothing of
Airborme Gamma-Ray Spectra

it Mty P MeFadden

Abstract

Moesc-adjusted singular value decomposition (NASVD)

i« a spectral component analysis procedure for the

rermval of noise from gamma-ray spectra. The procedure -
transforms observed spectra into -.lrll."l--|.1|.l',|.|||1|:5| spectral

nmponents. The lower-order components represent the

sigrnal in the origimal observed spectra, and the higher-

order com nis peprosent uncoerelited noise, Moise B
Termeed the observed spectra by rejecting nolss
compenents and reconstructing the spectra from lower-
order components, A synthetic dataset has been used o
vbtain mew insdgghts into the NASVD method . The dataset
is based on an airborme survey over the Jemalong Plains
areq, NSW, The estimated ground concentrations of
potassium (B weamum (U} and thorium (Th) wene
epatially filtered and then used to symbhesise airborme
spiscten using simalated PModsson noise. These spectra
include a bal;i.gruuml compomerit basrd wn 1':,7|1|-ul
aircraft and cosmic background, and a simple model ol
the distribution of atmosphenc rdon. The application of
MNASYD smoothing to this dataset gives o much grester ©
rechuction i U concentration errors than that normally
expericnced. Candful investigation suggests that the |
reagon for this is that the Jenalong Plabns datiset exhibits
higgh cormdlation between U and Th, and because the
survey wias flown on a day of Jow and mear constant
atmospheric rmadon concentration, If the datsset ks
modificd by cither adding spectra denved from an
anomalous U/Th source, or by induding atmusphernc
racdom’ variations typical of most airborne surveys, then
the large reductions in U concentration error are no
longer achioved. Tests an the symthetic data suggest thal
the smaller the vanation in speciral shape within the
tnput signal, the greater the noise reduction. This is used
to develop an improved implementation of the NASVD

method that can by applied to large survey datasebs

Instead of processing the survey data by flight, the entire
survey dotibise s sorted indo clugters on the basis of
similarity in spoctral shape, and the NASVT method s
applied to these clusters. This typlcally halves the K U
ind Th fractional ermoms companed with those obtained

when the data are processed according (o fight. This |
increases the amount of geological information that can
b exlimitied frorn |_'|'|J'I.lnn.-|l inriage o B ].'m'trruﬂ! ik

W Conberence 'review October / November 1998

ASEC Dth International Ceophysical Confervnoe & Exhibetson




ARBORNE GAMMA SPECTROMETRY (1)

Reducing Statistical Noise in
Airborne Gamma Ray Spectra
| Hovgawrd, B. Grasfy

Abstract

There ane three main notse reduction methods which ane
ving used (o process airbome radiometric data. In one
iethod, polassium, uranium and thariom spectra arn
SGgmrifer fitkmd Bev the measared upntl:l'a. The otler two
mothinds are the Maximum Nobse Fraction (MNF) method
el the Noise Adjusted Singular Value Decomposition
MNASVDY) method which are designed o istract the neal
spectral components present in the data. Theso spectral
mmpanents ane then used by neconstrac cach messured
spectra with reduced noise. In all three methods, it is
Important to consider the statistical nobse on each
channel. It ls shewn that due to this nobse, prangipal
omponent [PC) analysis s unable 1o oxtract the real
spectral components present In the data. However, a
moedified version of the PC method can be used as an
ehiective noise reduction technique. The NASVD method
@n be used ool only for poise reduction bul also. o
tract the neal spectral componemts, since afl channels in
all spectra are scaled to approximately the same absolute
fokse bevel. 11y the MNF noise reduchon method, the somse
chanmel number 5 assamed o have the same moise level
fhroughout the survey anca which is only valid in amas
where the radicactivity levels are constant.

FUOSTERS (1§

A Shallow Subsurface Investigation
of a Site at Winnererramy Bay, Sydney

M. Lackae, K. Gl

Abstract

Winnererramy Bay is located near Mona Vake, Sydoey, on
the southeern shores of Pittwater, The sibe is approsdmately
‘6 Ha in arca and mostly open land. The land is essentially
shuarne sands and muads over & sandstone basandnld
which has in reoent times boen wsed for the dumping of
el Blcks, machinery, domiestic wate and whale car
bedies. The objective of this study, aside from the hation
of tudents, was o assess the shallow sub-surface of the
ATeA NN 3 nmurnber of FJF'IW!-'IHJ techsidguis, A sclsmic
- pefraction sarvey was carfied oul wsing a 24 channed
Geometrics Strataview K48 Selsmograph using either a
hammer or shotgun source. Three distinet layers wene
detoctind; a dry unconsolidated sand gerrally 3 m o thick
averlying a wel unconsolidated layer 30 to 60 m thick on
top of a sandsione basement. The depth o basemint was
greater in the west of the site, towards the centre of an
nfilled fluvial channel system. The depth o basement
detrrmined from a 100 m loop SIROTEM 1 survey
correlates quite well with the seismic results. The results
from various Schivmberger Array resistivity soondings
tended to concur with the three layers identified by the
meamies but the thickoess of the second layer was quite
vadable (1-100 m) primarily due to very noisy datn
resulting from problems with getting enough current
input. A detailed (2m line spacing ) magnetic survey was
dome using o G-858 cossium vapour magnetometer. The
survey revealed many dipole anomalies, these being
assoclated with shallow birind ferrous objects, the maost

S ——

commmon buing reinforced concrete. In the north of the
arca, where a training trotting track has been establishind
gince 1974, the occurmence of soch anomalies was
considerably less, A Groniis EM3T was used to conduct a
FDEM survey (3m grid) over the site. The western edge of
the sife is bounded by a stormewater draim and the data
delineates it weith o signibicant increase in conductivify
cliwar b the drain. In the south of the sl a limear feature iz
adlso obsorved, its couse not obvions.

POSTERS (1)

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

Magnetic Amphidrome
FE M. f.dﬁ-z;, A Hatvdienar, L. F'lr'nlr.llhP

Abstracl

Superimposed upon the main part of Earth's magnetic

d, which s wteody over the duration of o magnetic
survery, ks o smaller part which Ductuates with time. The
remwval of this ime-varying part ks a mapor obpechive of
SLEVEY data reduction, and = lﬂpcl.'l.n.“:,.' ':mpm‘hll.ﬂ in thi
case of modern scromagnetic surveys which are of high
resolution, [n this paper known aspects of behaviour of
the time-varying part of Earth's magnetic field are
reviewed, and the concept of an ideal magnetic
amphidrome |5 introduced. The term is taken by analogy
with its use in physical oceanngraphy. A magnetic
amphidmome is a place where foctuations with time aof
the total magnetic ficdd, as measured by a total-field
survey instrument, are always nil. Parkinson’s concept of
a 'preferred plane’ for magnetic feld changses enables an
espicially simple description of a magnetke amphidrome
An amphidrome will ocour when the normal o the
preferred plane is parallel (or anti-parallel) 10 the
direction ol the steady total magnetic fedd for that place.
Case histories of measurememis of the fluctuating
magnetic  field in  Australia  show examplés  of
approximate magnetic amphidromes. In this sense
Australia is quite ‘amphidrome nch’, espeaally mear its
southern coasthne. A numencal moded of the electncal
comductivity of Australio s in ks surronnding seas, is
uscd o predict aniphidromes segionally. This paper is
part of the CICADA propect (Clanlying Induction
Contributions (o Asromagnetic Data),

POSTIRS T

Magneto-telluric Exploration of the Eyre
Peninsula Electrical Conductivity Anomaly

A, Wiiite, G. Heinsow. 5, Comstahle, P. Mitligan,
F.E M Liley, H. Tol

Abstract

The Evie Pondnsula Anomaly (EPA)Y = & major Hneer
ehectrical conductivity structure in the middle o lower
crust that has boen mupped by EM mothods from the
stiithern coustline o about 530 km inland. Conductanoe of
the ancmaly ts between 1000 and 1000 5, due o ether
saline fluids in & fractome some or from manile-dedved
graphite deposits, The strike of the anomaly follows the
trends of other tectonke structunes, such as the mylonite
ghoar Fone o the east and banded fron formations,
However, there is o surfece geslogical expression of the
EPA, amd no conductivity anomaly sssociabed with the
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mylonite rone, despite the presence of economic quantities
of graphite. A correlabion between the EPA and 4 broad 30
mGial gravity anomaly suggests tht the high conductivity
I8 associaled with extensional-faulting in the ¢rust and
manile upwelling, possibly related to marginal rifting at
the time of break-up of Australia and Antarchicn, [n April-
May 1998, the SWACGGIE (Southern Waters of Australia
Geo-clectric and Geomagnetic Induction Experiment)
project toak place. On land, 235 recording magnotometers
wiene deployed 1nan array across thie southernmiost part of
Evre Peminsula with spacing of liess than 5 ke, to delineate
the position and of the EI'A. At the same time, 18
seaftoor magneto-telluric sites were occupied in three
lirwser arravs; two parablel to the edge of the continental
shild andl one perpendicalar, edending across the shall w
the abyssal plain. These land and marine instruments were
deploved for 50 days, sampling at 0.1 He An additional 10
safloor magreto-fellunc sites were obtained using a high-
Irequency system with a sample rate of 25 He over a two-
dav deployment. The main objectives are to investigate the
marine extent of the EPA and its diepth and condoctamon,
which will improve our understanding of the tectonic
evoluthon of southerm Australin.

FOSTERS il

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

P Mithgawn, A Hitcheran, F. E M, Lilley

Abstract

The gromagnetic phenomenon known s the Coast Effiect
usually refers to the enhancement of the vertical
component of geomagnetic fuctuations with proximity to
the coast (or, more precisely, with proximity o the
continental shope), It has been well defined by many
studics of several continental margin types for lenger
Errl-n-d: {in the range of several minutes to many hoorsj,

has not been measured at the shorter penods
representative of micro-pulsations {0 few seconds o
several minutes) Measurements of the tofal magnetic
fiedd, as produced by airborme magnebic sorveys, alsn
display o coast effect, o8 the vertical magnetic component
provides a significant input to the total-ficld in the
Australian region.  Micro-pulsations have & range of
amplitades, from fractioms of a nT to several nT. As their
spectrum overlaps that of near-surfisoe ground magnetic
sources, a5 measured by scromapnetic survevs; thelr
detection and removal are highly desirable to avoid false
i.'r:l:ﬂ-'Fn.'td'Jmu of thee daka, For mosi maginel suryvieys, a
single basé-stition |5 used o monlior the Emevarving
component of the fotal field, with its data subtracted from
thowe of thie survey, Thus, errors can be introduced into
avromagnetic survey data if the spatial non-uniformity of
time variations i not Laken into acoount, particularly for
coastal survevs. It is more important b guantfy the
shorter-period variations for such survevs, as their spatial
variability ds less lkely to be removed by fe-line
levelling, Time waratlons in  three orthogonal
components of the peomagnetic field have been
measured along a profile iwular bo the iask enast
of Australla, extending from several hundeed kilomatees
intand 1o pear Durras on the coast with one sea-floor site
on the continental shelf. Canberra Magnotic Ohservatory
alwo lies on ths profile,. High-resolution  roog-core

fluxgate sensors were usid in the feld instruments, with
i sampling inferval of 5 5, and dabs were recorded for fwo
weeks. Thus, the coast effect from periods of a lew tens of
seconds to the daily varation has been well defined. It i
Fregquency dependsent, and the implications for atrbormne
magnelic suveys ane discussed.

FOSTERS {1

The TEMPEST Airborne EM System
R. Lane, C, Golding. A. Green, P. ik, C Plunkelf

Absiract

The TEMPEST airborng EM System has been developed
by the Adrborme EM Systems group at the CRC AMET. t
i o towed bird, time domain system, A mediom power
version has boon operated in a Trislander aircrafl, and a
high power version is planned for a Skyvan aireraft. The
transmitter produces a square wave of user-defmed duty
cvele and base [requency, free from the offecis of
variation in pulse width. The towed bird contains a 3
component recviver coil st A high speed “streaming’
scquisiion. system records up o 15L000 samples: per
sevond as well as performing preliminary. processing
functions to assist the operator with quality control. A
range of sensors record the attitude and motion of both
the aircraft and the receiver coils allowing mmproved
muonitoring end cormection for changss in the transmities-
ground-recsiver geometry. Data reduction algorithms
have been developed or modified to take advantage of
the range of sensors present and the bandwidth of the
received signals. Examples of data acquired during initial
TEMPEST surveys ane presenbed

POSTERS il
The International Campaign Comparing
Electrodes for Geoelectrical Measurements
K. Ly, |. Marnee

Abstract

in many applications of electrical geophysics, the
lectrodies used to detect signal sem fo be an tmportant
sounce of noise. To ddentily which clectoodis werne most
stable for clectric field measurements, an intermational
campaign o evaluate  electrodes for  long-term
micinktoring of the belluric Gield was held at Garchy, Franoe
hetwoen April 1995 and April 1996, More than Fifty
eloctrode pairs from amound the world ook part in the
compaign. Mosi of the electrodes were moetal-clecimolyle
designs, but with different construction detaiks. The inters
comparison wis carried out through laboratory and fiekl
experiments, The rosults of the experiment ‘showed 4
surprising variation between the performances of
different electrodes, Stability as determined in a brief
laboratory cxperiment proved to be an excellent prodicior
of long-term Held sfability, Instabilities: of dilfering
qualitative character were noted over the vear. Linuds
drifi may be caused by grodual cha i ground
contact, knhmgnte]n:imlnﬁ mlhrhﬂﬁgn!dﬂmﬁd
concenttation of electrolyte within the dlectrodes. Sudden
onset of transkent maise, which could be s large as 20 mV,
= likely to be an electrochemical auch as reaction
-L+HII'EI: firlease and accumilation within the electrodes
Ciber physical causts of drift could be attributed o
mechanical contact problems, OF metal electrodes
stainbiss stend 15 by far the best.
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‘Seismic Constraints on EM Modelling
by Delailed Travel Time Inversion

1 Kirby, K. Gohl

- Abstract

A comparison of seismic refraction models and Hme-
Cdomain airborme electromagnetic (AEM) conductiviky-
| i has bevn conducted for an arca in the
Eastern Gnmﬂds-, Western Australia, The principal aim
was ton determine the conourmmoe of the modiels, suggest
- miasons for any differences, and 1o investigate the validity
al using velocity models an possible constraints on the
geometry of grologic stroctunes for refinement of the
CAEM images, Scismic finst arrival data from a deep
crustal reflection survey were used to produce 20
mofraction velocity- miodels for both P-waves, and
where apparent, S-waves, A Poissor’s ratio model was
alio penerated. Modelling was achieved with a 2D ray
tmmcing program allowing for horieontal and vertical
velocity  gradients, with an aulomabic  inversion

using a damped least-squanes methoed spplicd
1o the residuals of modelled travel times with respect to
the ohserved data. Along mich of the transect thore was
rnrul pincurrence between the AEM and sedsmilc
myosdels, with the following exceptions. In areas where
Iateral geologie structure varied rapidly, AEM models
ended to be significantly  smoothed, an  inherent
mestricthon of the resolution of the AFM method as well as
& limitation of 1D inversion used bn AEM modelling, In
the presence of a thick conductive overburden AEM was
not able resolve the scrurrence of bedrock. In areas with
a thin, highly conductive overburden, AEM maodels
differed significantly from the velocity models, probably
due to the inflvence of 2D and 3D effects, It was found
that velodity models may  assist to mefine AEM
conductivity images where 113 imverdom of AEM data
el not closely resolve the actual goology, such as in
arcas of rapid lateral struchural variation,

POSTERS (1)

Improving Conductivity Models Using
On-Time EM Data

D. Satief

Abstract

Modelling of data from hall-sine time-domain airbomae
EM systems & teaditionally limited o the period
following the transmiiter turn-ofl, the off-time data. The
joint wse of on-time and off-hme dats widens the
resodvable range of conductivities. Using a2 hall-sine
waveform with a base frequency of 25 Hr and & pulse
width of 4 m=, fonduchyvrbes and conductanoes o5 low s
05 mS/m and (L2 5 respectively, become resolvable
Ao, with the comstraint of on-time data, autormabod
musdilling betomes mone stalde a5 nodse ot Late ime i ess
[hely to be confused with signal, Comductivity-depth
sections of QUESTEM-450 (Lane of al., 1998) data from
Forrestania, Western Australia were modelled using 4
layered-varth inversion (LET) and a corrent imaging
techmigue. The known mineralisations, including massive
sulphides and a banded ron formatuon, ane indicaled by
the off-tinue data, For both methods, additional use of on-
time data led toa model iImprovement.

POSTERS (1)

Reflection Models and Ramp Response
for Downhole TEM Data

L |. Cull, ML [, Asten, |. P. Cudll

Abstract

Very oomductive one bodics are dilicult to detect using
standard TEM techniques. Eddy currents are establishied
at the surface of thise bodies 10 the flux associated
with the field in accord with Faraday's Taw of
indwction. These eddy curents persist with negligible
losses when the primary field is removed, consistent with
the wery high conductivity of the body. Conscquently
during the off Hme dB/dt remains cdose B zero and
sipral levils ot the surface are nogligible. However an
gxamination of the primary field, or ramp response,
rather than the secondary flebd. will often show sudden
changes in amplitude consistent with interference effects
from s muliiple sounce. Rumwpunsu dista obtained for
highly conductive targets now been interpreted
g modils based on multiple llaments. The resalts ane
consastent with conventional interpretations based on
filament theory and also with models based on a
reflection of the primary field at the conductor surface.

POSTERS (I

Automated Interpretation of
Geophysical Borehole Logs via
Multi-Parameter Discrimination

P. K. Fullagar, R, Zhow, G, N, Fallon

Abstract

An  aubpmatic  mberpretation  beod, LogTrans, for
grophysical barehaole logs was developed during a recent
CMTE/ AMIRA project: The Application of Geophysics to
Mine Planning and Operations, LogTrans performs rapsd
analysis  of mulb-parameler logs and  expedites
presentation of interpretod results in a form meaningful
o mining enginovrs and geologists. The Loglrans
algorithm  exploits  the contrasts in petrophysical
sigrmtures between different “classes’ of rock and can b
understond as an extension of scatter plot interpretation
froem bwo b multiphe dimensions, The rock classes may be
distinguished by lithology, grade, mechanical properies,
or any combination of characteristics. Interpretation
entails two stages: statistical charectorisation, involving
disterminatlon of the controlds (means oF median) and
ranges (standard deviations or Cspresds’  Bebweon
specificd  percentiles) of the distributions of each
petrophysical patameter for vach class, based on a
T tative control data set; and categorisation, in
which multi-parameter data an: essigned, af cach depth
puint, lo the ‘mast Ukely' rock class, as padged from the
conirol data statistios. The Log Trans approach is fast and
Intuitive. It has been applied successfully to logging data
geta collected from a number of Australian and overseas
mines, Prediction acouracy in excess of WS has beon
achieved in several canes.
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CROSSING TECHNICAL FRONTIERS
PN MINERAL EXFLONUATION (11

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

P, Léemiing

Abstract

i bandwidth airborme  electromagnetios  (AEM)
niqucs can be used for mapping regolith, estimating
depth W bedrock and solating discrete AEM response
podenhially associated with alieration and mineralisation,
Data were colleched over several known gold deposits,
including Sunnise-Cleo, Golden Deliciows, and
Beasley Croek in the Laverion anea, Cold prospects at Lake
Cadji and Eight Mile Dam north-cast of Kalgoorlie, and the
Lake Cowan area near Higginsville, all in salt lake
envitonments, wore also flown. AEM interpretation relies
on layemed earth mversion techniques (Satlel, 1997) A
three-layer model has proved wseful in the Eastern
GColdfivhds with a condudtive biver sandwiched between o
thin resistive surficial layer and resistive bedrock.
Inversion. models do not perform as well in ancs of
xirrme 1]’““11- or low) conductanoe. H:Hl.'m.'rrl mdn;; an
integgrated interpritation methodalogy, Hmitations of thw
inversion models ane easily recognised and discrete ABM
response can be spatally ditferentiated with reference o
known structural geology, Layer 1 coancides with hardpan,
alluviom and eolluviom, faver 3 corresponds with the
intervening saprolitic laver and laver 3 s the resistive
budrock. Systematic interpretation of particular data sets
including  layver 2 conductance (thickness  times
conductivity ). bedrock topography, regolith thickness and
conductivity-depth sections permits the mapping of
regolith. Transported versus erosional and  residual
environments can be cdearly differentisted  thereby
predicting, drilling conditions, the depth of cover and the
cal sampling environmamnt, Festures such as
Tertiary  palaco-chanmels.  and  palaco-lacustrine
environments can be clearly neoognised. Dhacrete bedrock
highs which may be cavsed by silicification, quartz veining
andl carbemate alteratron con be identified.  Prefierential
weathering or thickening of regolith along shear sones,
where argillic. chloritic and potassic alteration may
accompany  gold  mineralisation  along  prospective
peological structurcs can also be targeted for drill testing

POSTERS (1

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

Z. Lim, K. Vazoff, G. Swrith

Abstract

Derp  transient electromagnetic sounding using a
grounded-wire source has seen Increasing we in
geophwsical explomation during the last decade This
method is sometinues called LOTEM. Ore of difficulties
with LOTEM is data interpretation. Typically, the dita
are interpreted with layered-earth models even though
that data often arise from multidinensional varths. This
paper shows  an effective  bwo-dimensional (2-09
inderpretation method for LOTEM, Numercal solutions

to the forward problem are based on finite difference
methods in  frequency domaln, The results  are
trafformed o bme domain vsing a digital filter
method. The inversion methods are based on damped
least-squares  techniques.  Partial  derivatives  are
colculabed s rhation and sensibivity cquation
awm:m.mﬂil?uf:um-r ts theoretically nm;f: and
numerically stable, but it can be computationally
expensive. The latter 48 more elficient becouse it takes
advantage of cerlain unique features of the [inie
difference method o comstruct an efficient algonthm for
the asceurate ealeulation of partial derivatives. The
solutions use the singular value decomposition (SVD) of
the Jacobian matrix and a variety of stabilisation
methuds. Inversion programs have been tested with twa
sets of synthetic data. The first synthetic data came (rom
a 2-0 rectangular conductor in & uniform haltspace, The
inversion results show that inversion with a mngle
transmitter canmot uee fast convergence, Multi-
transmitter setting and juint iverion can improve both
thie comvergence rate and acouracy. The second =et of data
was used 1o dio a feasibility study for the detection of the
resistivity distribution in coal seams. Modelling results
illustrate that conduetive parts {relative to highly resistive
etiginal coal) can be easily defined, bul resistive parts
need mulli-transmitier selting to delineate. The main
limitations of the method are that the geometry of the
model must be specified in advance and that the
technique should be used imberactively, with modéls
comstrminied by paodogical information,

VELOCTTY MODEL RUTL DG (1
KEYNOTE ADDRESS

From Conversion to Inversion
0. Yilmaz

Abhsiract

The vld way of seismic data analysis involves processing,
imaging and interpretation — all in the time domain
conducted sequentially. This sequence is then followed
by time-to-depth conversion. The new paradigm for
seismic data analydis imvolves processing in time,
followed by inversion lor carth modelling and imaging in
the depth domain, conducted concurrently. Simply put,
the old way involves inberprdtation in ime followed by
conversion to depth. The new paradigm involves
Inversion for earth modelling in du-plh_ With the new
paradigm, interpretation is imphicit o earth modelling in
depth — by the time vou've completed analysds of your
data, you alse have done your interpretation. Note that
processing rofings the data you acquire, whereas
invirson creates know — amn earth model in depth
and an earth image m depth. Also note that o measure ol
uncertalnty about the information is as important as (he
information itself — you have it in depth, not in time. To
comduct sesmic data analysis with the now paradigm,
you need o integrate systems  for  processing
inferpretation and Inversion, Results of conventional
processing — stacking velocities, CMP gathers and
CMP-sdacked data, and results of  tme-domatn
interpretation — time structure maps, are downloaded
1 an inversion system for earth modelling and imagging
in depth. Estimation of structural models ks largely based
on traveltime inversion mothods, and that of stratigraphic
mindels 18 based on amplitede inversion methods. When
combimed, the structural and stratigraphic models
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ponstitute seismic representation of an earth model in
depth. The structurdl model i wsed by derive an garth
i r in depth, Finally, the sasmic representathon of an
m model in depth needa to be transcribed into
potrophysical representation — a reservoir modiel. Nobe
shat inversion s the agont of nlegration — iL-moves ¥ou
from time to depth domain. Estimation of an earth model
can bt done in bwo different manners —  irctune-
dopendent and structune-independent. 1 shall present
e studies for carth modelling and imaging in depth
wiing appopriate combinations of inversion methods.

VELOCITY MODEL BUILDING (T}

Tomographic Velocity Model Building
for Pre-Stack Depth Migration

i’. Whiling

Abstract

N fs now commonly acoepled thal pre-stack depth
migration is the best method available for scourate
mmaging. However, this technigue i only uwed in
relatively extreme cincumstances. The implementation of
pre-stack depth migrabiom s mestricked by relstively hagh
fosds and urmaround tmes, o8 wiell as s senshlivity o
grrors in the interval velocity | depth model. For a pre-
stack depth migration profect Lo be sudoessful, a reliable
Imterval velocity | depth model = essential. Multiple
Iterations of pri-stack depth migration ane often reguined
6 achibeve a safficiently reliable model. Obviously, this
iterntive natune contributes significantly o higher oosts
aned purnaround limes, Beflection omography has been
onsidered, In peoend vears, as a polential method for
fnding a reliable weélfocity model mose easily, This
method has aleo been held back due to iis own generally
high costs and turnaround. Reflection  omography
normally requines interpreiation of many refleclors on
pre-stack data. This is time consuming and pron to error,
Also, in efforts o simplily the overall provedurne, the
inversion ifself has somotimes been compromised. A
reflevtion tomography algorithm has boen developed that
docs not requine manual picking of events and dogs not
pompromise the imeermon process. The scheme depencds
on o method of trecing refllected raypaths that does not
requite reflector definibon and that allows automatic
picking to be successful, Ik also  utilises entropy
ponstrainis in a subipace inversion with stages of
drn"rnn.'irlﬁ sl il b mnmlﬂ'llnﬂ. That mim ol this
iversion is o help ensaie that reliable velocity models
are created and that local mimima are avoided. This
approach to reflection womography is quite automited
and has been applied sucoesstully to many datasets from
Australia wnd around the workd, Two examples from
offishore Australia demonsirate that the velocity models
I'Fqllhnﬂ from this reflechon r‘ﬂrﬂlIFll'llI'I n|va1|:|'rm
clearly improve the results of prestack -:lrpl'j: migration.

VELOCTTY MODEL BUILDING (1)

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

G. Vermeer

Abstract

Current velocity model building techndquies have bean
developed specifically with the parallo] geomatry in mmed,
In this grometry it is possible o cnoale commaon-oliset

gathers, o migrate indoddual gathers, and then o analyse
miove out in the image gathers directly as o function of
offset In actual practice, well-sampled 30 common-ofiset
gathers with conatant azimuth are not available, not in
land data acquired with the orthogonal geometry or other
cromsecl-grray tochmgues, and nolb even in data aoquined
with the parallel geometry, Therelore, altemative data
gathers have to be sought which ane suitable for migration
and which still allow migration velocity analysis. The
method propesed in this paper s based on an extension of
the notlon of mindmal data sel, being & single-fold alias-
free data set, suitable for migration, Examples of minimal
data sets afe  commeon-cfised Eulhl.'nu with  curmstond
azimuth and cross-spreads. However, proper minimal
daila sets canmot always be constrincted, or, in other cases,
minimal daks sets div nok mitvnd scrnss: thee whale suraey
area. This requires the constructicon of pseudo-minimal
data scts. Each pseudo-minimal data set is an
approximation of 4 minkmal data set; their number should
be equal o the fold count. In the parallel geometry the
patudo-minimal dala sets ane sl dlose to cominon-offsel
gathers, These gathers can be used directly for velocity
nﬂnl:ﬂl; In othier T, e Fa-l.l:l.l.du-r'r'umm.ll idxtn
sebn encompass 8 wide range of offsets, Then it is
mecessary 0 determine [rom all traces in 8 peewdo-
minimal data set which trace is the imaging trace, and
what is its offset. A possible technique to determine this
offset is the vector-weighted diffraction stack. The
proposed data gathering and velocity-analysis fechnique
noicdR further rescarch and testing, for the best seaalts.

AMRBORNE CAMMA SPRCTROMETRY (10

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

P. Wellmian

Abstract

The gamma-ray spectrometric dota over an exposed
granite batholith contain detalled information on its
structure and composttion. The mformaton s poorly
displayed in the conventional red-green-blue or hue-
saturalion-intensity  colour-space images. Variation
diagrams should be prepared showing the relatinnship
between K, Th and U, and the rocks separated  indo
granite types with different evolution paths in K-Th-U
space. The data should be displaved as a map showing
the distribution of pach granite type; and for each granite
type a map showing the distance along the avierage
evolutionary path, and a map showing the deviation of
the observed concenirations from this  averape
evolutionary path. Nome of the other geological or
grophysical technigues compele  with  gamma-ray
specirometry in resolution and reliability in displaving
the structure and composition of the Mount Edgar
Bathobith, The wse of rock sample  geochomistry,
petrography, air photo interprotation, field observations,
stroctural studics; and Landsal-5 Thematic Mapper data
enhanced for peolopy, did not adequately map the
batholith. The magnetic surviey gives a wealth of inlemal
detall within the batholith, however subdivisions of the
batholith based on magnetic lexture and amplitude of
-hmtbw.il':llrﬂﬁlh magnetic anommalies somebmes relate
with other datasets and sometines do nol. presumably
bocause of ihe offects of redox changes. Spectrometry i
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the best mapping tool over other exposed batholiths of
the Pilbara Craton, bath the relatively-deformed more-
mufic batholiths and the more-felsic batholithe composed
af discrele inlrisions,

AIRBORNE CAMMA SFECTHROMETRY (1)

MNaoise Reduction of Aerial
Gamma-Ray Surveys
B. Diicksow. G. Tawlor

Abstract

Twio methods of reducing noise in aerial survey dats have
been evaluated a8 to their performance on a set of
laboratory measumesd spectra and a section of an aerial
survey, The bxhndgues are spplied to the spectral data
bedore ﬂlbﬂillﬂﬂ! processing o determine potassium,
uranium and thorum concentrations. The Maximum Noise
Fraction (MNF) tmthod was fosnd o by minst effective at
removing noise from U and Th signals, reducing noise in L
b a factor of 35 and Th by 1.5 No tedinique investigated
gave an effective nosse reduchion for K. The MMNE fechnique
requines thal a messure of thie noise be obtained and this s
best done using the differcnoes of adjoiniing spectra along
flight lme=. Paramoters such as the number of spectral
clhumnmels W wse in the snalysis and the number of MNF
omponends b retaln in reopnstructing  the  smaoothed
spectta wore investipated and we recommend  keeping
around 40 MNF components to ensune miner spatially-
related signal is retained and wsing spectral data in the
ranpge 200 o 3000 kel

AIRNORNE CAMMA SPECTROMETREY (11}

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

5 Millings, D, FitzGerald

Abstract

MNew processing technigues for airborne radiometric data
make use of the information contained in all 256 channels
of a radiometric spectrum, improving the fnal quality
obtathisd. Howiever, visualisation and interpretation of
the processed data require interpolation to a regular grid
and current methods for doing this are generally
unsatisfactory. We highlight alternative interpolation
technigues (kriging, radial basis functions, tension
splines, smoothing splines) that overcomwe many of the
disadvantages of existing methods. These techniques an:
formulated in a common mathematical framework and
con be used for exact or smowth interpolation of the
processed data. The resulting grids can be made to inherit
certain desirable characteristics, such as smoothness o
mindmemn variance, Further, the framewaork penerates a
continuous model of the data that can be updated rapidly
when the image is visualised at diffcrent scales. Until
recently, the main impediments 1o the application of the
technigue W large geophysical surveys have been the
compuber memory and  effort needed o polve the
mesulhing matrix equations. We describe some reomit
advances that redine the computational requirements to
accepiable levels, We describe an extension t the usoal
multi-channel technique that, during  processing,
preserves the onginal signal (as embodied in the 256
channel spoctra) for as long as possible. We show that

B Conference Preview Ootober | Novesnber 1908

bether images can result (F the specteal components ane
gridded and the spectra reconstructed at the grid points.
The reduction o standard dchonmnel counterates aned
comversion fo ground concentration occur in the fimal

prowssing step.
COAL & GEOPHYSICS TN MINES

High-Precision Continuous Deformation
Maonitoring of Mine Structures

K. Gryther, M. Gladfooin, M. Mee

Abslract

Recently developed high-precision strain momitoring
systems have boon operabod successfully for mone than
fouer vears tn the Bulli basin, to provide long term
monitoring of strain variations induced by longwall
miming operations 400 m beneath the Cataracl Reservoir,
The system was installed to confirm the predictions af
safety margins in the mine design, and provides dinot
and real time measurement of the deformations induced
by the rock caving, during long wall extraction sequenoss,
The vbservalions indicate that, at the meastirement depths
of approximately 100 oy borizosntal strains of order 10}
microstrain are locally associated with the progeession of
the longwall. Furthermore, mining inducsd  horirontal
strains al distances of about 1 ke abead of the longwall
pattern are only approxdmately 10 microstrain st the
measurement  depth. The total mining cvcle was
accompanied by significant rotation of the principal stroin
axes with time, Unexpected changes In stress ordentation
could have devastatmg; effects on desipn performance al
an underground workings. The feasibility and value af
direct mossurement of induced strain In real tme o
mining occurs has bewn demonsirated, and  allows
modification and optimisation of the mine plan withom
compromise of chosen safety margins. Results have
enabled modifications to paned geometries with resualtant
ineTeases of 5% in coal extraction.

COAL & CEOPHYSICS [N MINES

Examination of the Gravily &
Electromagnetic Survey Methods Applied
o Coal Exploration in the Area of the
Southern Gunnedah Basin

0. Nakarst, L. behif, N, Ozawwa, B, Mullard, [ Beckeft,
. Rodwirm, A, Willsmore

Abstract

Thee New South Wales Department of Mineral Resodroes
(DMR) and the Japanese New Energy and Industrial
Technology Development Orgarisation (NEIXY), hawe
entered into a Joint Coal Exploration Rescarch Agreement
aimid st devedoping advanced coal exploration
Iﬂd’iﬂ-ﬁ'ﬂﬂﬁ{h wiith PII'H-L'HJII l'."ﬂTPI'I.ﬂil:I'l- an E,I"ﬂl"h}"ﬂil‘ﬂ'
wchnologies. As part of the first year's project an)
investigation into the applicability of gravity and
transicil clictromagnetic geophysical methods for coal
exploration was undertaken, The Carvona coal prosped |
has o resource of high quality multl-seam coal Iving
within relatively complex geology. While significant’
drilling has been undertaken in the area, 4 ramber of
aspects of the peology cannot be adequately ientifiod by
drilling. The ares is known o contain throst faulting and
tgneous intrusions. The coal seams ane covered by 80
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m of alluvial matesials which can reduce the selsmic
erwry transmission for conventmal selsmie surveys,
Trial gravity and eclectromagnetic surveys  were
unidertaken to test the potential of thess geophisical
methods and to supplement the seismic data, The aim
was o provide a much betier estimate of the bedrock-
alluvioem interface and to define the distributson of
imfrusions and  faulting. The field work involved
undertaking a gravity and electromagnetis survey along
1 A5 kilometre traverse which cominoides with a setsmic
sy b (L972) in the Caroona area, [t 5 beligved that
the integration of these geophysical methods has
fscilitated the extrapolation of geological modiels derived
from the seismic inlerprotations. Combined with a
philosophy of close space sampling. integration of
grophysical methods has the potentral o evolutionese
wal exploration. The megional geophysical coverage
which can b }'n‘nvjdrd h':' thinas ht'ﬂ"ll'lu"um 18 r:trmi'u'ly
pout effective and will osist the eveluation and modelling
of areas involving comples geology. In the Caroona ares
the proliminary results have shown that the gravity and
wlectromagnetic data has defined the alluvium thickness
and structiiral pones

COAL & CEOPHYSICS 1N MINES

Application of Microseismic Monitoring
0 Characterise Geomechanical Conditions
in Longwall Mining

X, Lwo, [T Hativeriy
Abstract

To characierise the geomechanical condifions  and
mesponses W0 underground coal mining in differem
geobogical settings, we have undertaken microseismic
monitoring at bwo longwall mines. Our work has
dupcendrated on major condeens of e mines such as the
patterns of induced fracturing in the roof and floor, the
iffuct of geologicel foults and the possibility of water and
methane gas inflows. Our results have comprehensively
detined  the fracture patterns  Applications  for
isicroseismic monioring also exist for the mapping of
hydraulic fracture growth In reservoir engineering and
Ihr :!nl: 1 ] |:'r|.- sed o 'H"ll: nlul:i:p i tl'u:ur WwWave
i.l'LiHJ!IlJFh' in fractured media.

VELOCTTY MODFEL BUTLDING AN D0

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

B, Tuglor, [ Kelly, N. Fisher, A, Caronmy

Abstract

Reflection fomography and interval velocily analysis
{(IVA) is applicd to a 2D seismic line in the Swral Basin -
an area re the primary goal is achieving reliable
depth conversion of sy relief stroctures, in seismic time,
i e presence of pear surface velodly anonalies and
subtle lateral velocity pradients. The technique, using
vommerctally available velocity analyvsls und Pre-Steck-
Pepth-Migration (FDM) softwane, represents a potential
wlution to problems which have challenped previous
workers. We dimonsirabe that reflection temography can
resplve shallow velocity anomalies by using as input the

movenut errors of deeper horteoans from an initial pass of
PRDM. Bignificantly, reflection energy from the oear-
surface layer ks not required 1o resalve its velocity, When
the shallow velocity model is determined, the interval
velocity analyses of subsequent Loyers becomes stali¥le and
a more refined veloclly model may be constructed
Several iterations of PSDOM and reflection tomography ane
pemwrally requinsd before running a final pass of FS0OM.
The example setsmic line contains three wells which are
used to judge the guality of the final depth migration, The
refults demonstrate that it i possible fo cxtract accurate
lateral velocity information inherent in high fold CMP
Eu.l:hl;-n- from lamd data L'l:!'l.'l.tl:li.'l'l.ll'lE shallonw I.Hﬂui;il}r
anommalles o residual static errors. A lateral velocity
gradient caising an apparent pull of up of 26 metres
brtween wells B and C b5 sucoessfully resolved. The
example demonstrates the predicted formation tops of
Well © waounld have been accurate to around 4 /- Sm i
reflection tomography and interval vielocity analysis had
been applied In place of a regional velocity function
derivid from nesarby weell data.

VELOCITY MODEL BUILDMMNG AND DMO

Building Velocity Models for
Prestack Depth Migration
[T

Abstract

I"restack depth migration can provide good mages in
ancas with significant lateral variations of velocity,
However, for a prestack depth migration to be successful
we reqquire an accurate velocity model. The building of
such a velocity mode] is a difficull prooess. Initially we
use miethods based on updating velocities from standard
velocity picks but applied o migrated image gothens,
These methods are generally applicd in a layer stripping
manmer and work woll i areas whisre laberal welocity
varfations are slow, and can be continued into arcas of
relative complexity, but convergence to an accurabe
moddie] can take iy thrrmteomns. As u:rrrl.FlL-:l:ll}' EFIC TR i,
these velocily picking methods becorme less reliable. We
increase the reliability. of these methods by searching
aroundd the predicied velocity for a better model. [t is not
uncommmon o find optimum resulls ranging from half the

fezterd change of velocity to about one and a half times
the predicied change, These are then combined o

uce the current sstimate of the velocity maodel
Sigmificant elevation change or steep dips complicate the
whole procedure and reduces the chances of success
using the method described above. However, if the
nature of the velocity varations in the overburden is
understopd, the detalls of the velocity model can be
recovered from the relative behaviour of imaged offset
plancs. This i essentially o omographic approach and
can be approached manually or by using more automated
methids. Generally speaking we have found these
methods are quicker W converge il we work on local
regions of the model driven by an interpretation. Such
local approaches do pose the problem that we g
overlook shallow varlations until we are decper in the
model, 0 we require the flexbility to either work locally
of o mare  parts of e model simultancously.
Combining these methods, we can build adequate
velocity models for many different structures
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VELOCITY MODEL BUILDING AND DMO
Comparing Equalised and
De-aliased DMO on Field Data
C. Beusley, E, Mobley

Abstract

Several techmigues are kiown [or improving the response
of DMO when input selsmic data are spatially irregularly
sampled. Equalised DMO (EQ-DMO) is designed 1o
everoome irregularities in the output dip spectrum of the
DMO operator that ocour asa result of irregular sampling
in mouree, receiver, offsel, or asimuth. De-aliased DM s
designed to overcome irregularities due to hinning the
DMO aperator. In this paper wie review these two dil-lirr:t
algorithms and compane proe-stack and ~stack results
[uE:.enh:-nﬂl.nr their lﬂﬂlﬂ.’i’-EF:_I-F'l‘lLl. FO=DMOY derives from
the simple concept of normalising the CMP stack by
dividing by the fold or some function of the fold. DMOY is
cssentially a selective stack over all posable dips, so by
analogy, division of cach dip com i by ils res Vi
fuld equalises DMO. Applving EQ-DMO elther on
individual common offses or a8 s component of full
DMO and stack minimises phase and amplitude
distortions melated to irregular spatial sampling. Since
some dip components may be absent in sparsely sampled
data, particularly within individual common offsets, one
might expect BO-DMMO b work better for ollsel groups
than for individual oifsets, Fleld data examples generally
confirm this result, De-aliased DMO improves 3-D DMO
when the DMO operator does not fall exactly on cell
oentres: A common and economical way 1o deal with thes
problem i to bin the DMO operator, L, stack the traces
generated by the operator [nto the nearest bin centre.
linned operators can be effective but also suffer in that
their trajectory - the path [rom source to recelver - i
aliwseed. Sampling the operator onto the grid rather than
simply binning it de-aliases the trajectory, This procedure
in effectivie even for sparscly sampled data, As costs are
always o concern, it i natural to ask which of these
processes s most effective. We conclude that the best
practice is 1o apply both EQ-DMO and de-aliasing
procedures; howerver, one or the other abonde iy achieve
significant benefit as well and be cost effective on a
particular fiekd data example.

ELECTHRICAL AND FLECTRODE FOTENTIAL

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

M. Liren, P L4

Abstract

The mise-a-la-masse method has been  sucoessiully
modelled n ditailed studies of anomalous conductors in
otherwise homogeneous media. Vertical contacls form
common geomatries in galvanic studies when describing
peological  formations with difforent electrical
comsductivitics on elther side. However, previous studies of
vertical discontinuities have been mainly concermed with
isotropic environments. In this paper, we deal with the
effect on mise-a-la-masse anomalies due (0 4 conduetor
ear a viertical contact bebwesn two anisnimapmo regaons,

The integral equations wsed for the mise-a-la-masse
potenttal  in  anisotropic  hall-spaces  have  been

UF  Conderenos Provaew Ocholes / Movember 1998

established. The Green's function was obtained using the
reflection and transmission image mathod i which five
images are needed 1o fit the boundary conditions on the
vertical Interface and the air-carth surface. We have
eatablished & new method fo caleulste the value of the
inbegrals for the anisutropic case. This new method wses a
one-dimensional analviical mbegral followed by another
multi-dimensional infepral evaluated nomencally,

By means of this approach the solutions provide a
relatively complete description of mist-a-la-masse
anomalies in an anisotropic halfspace with o vertical
contact. The examphis we were given clearly show the
elfects of a vertical contact between media with different
resisfivity bensors. This forward modelling technigue will
be wery msieful o confirming Leld inlerpretations

FLECTIICAL AND ELECTRODE FOTENTIAL

Applied Potential Modelling
of Simple Orebody Structures

5, Grevihaigh, 5 Cap
Abstract

In applied potential or mise o I masse surveys corment @

injectied into an orebudy in one drillhole and the resulting

electric potentlal Is measured as a function of depth in

another drillhole or as a function of borzontal position

owver the ground surfece. The cosshole measurements are

buended 1o establish the continuity or otherwise of the

comducting ore. One can imagine the situation wiere

muetallic ore s encountered in both holes, but it s not

known whother the holes imdersect the same comtinuoes

orebody, or whether @ s broken botween the holes, or

whether the Infersections are of different ome surfaces

Alpernatively, aro is interseched in |I|r.||!|' oo hesle amd “H:.
question i what can one infer from DC electrical
measgrements about the extent of the conductor bebween

the two holes. In this paper we present @ formulation for

caleulating the electrical potentlal distribution i an

inhomogeneous 200 or 312 earth for any number of |
current ebectrode souroes or simboe Mumerical JIIu.H’ll!lHI'IE 2
has been carricd out for varlous classes of ore body

strocture, to understand the effects of conduoclor

eontinity, depth, thickness, dip and irregularity on the

applied potential response. The effect of current electmde

placement inside and outmide the conductor, was als

studied. It is possible from the shape and amplitude of

the polential profiles o partially discriminate botween

continuous, terminating and faulted conduciors. The

modelling s espedally wieful s an aid to interpretation

of ficld measurements and in the design of applied

potential surveys.

FLECTRICAL ANID ELECTRODE MOTENTIAL

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

M. Asien

Abstract

Eleviric-ficdd surveys using surfaoe fransmitter clectmide
siiffer reduced sensitivity whare thet host rocks and B
of interest ame somened by o conductive overburden
Increased sensitivity o conductive tarpets is achieved e
placing, transmitter electrodis i the bascment vie drills
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holes. However the interpnetation of electric potential data
where transmibter electrodes ane burked beneath conducting
pverburden 5 complicated by both the geometry of the
bransmilber-reociver  conliguration,  and strong
perturbations of electric potential doe fo the conductive

Cpgerburden.  The peometric  normalisation  (apparent

psistvity | function for bured electnodies under o 2-lover
easth is developed using an image method. Application 1o
- moded data computed for o basement conductor, and to field
- ddaty obrtained with g "redial-IP configuration, shosws how
lmiumuHrhunim can couse false apparont basement
conductors  f an ineorrect  homopensous-earth

mormalisation i used. Normalsation using the 2-layer
function gives improved identification of subtle conductive
mhomogenesties in the earth. Geometric normalisation

pancnt peststivity ) functions may saffer fmom instabilities
meciver electrodes are close o a transmitier clectrode,
Ini suich cases, strippeng (Le. subtrachon) of a lavered-sarth

geometric function gives bietter nesalis than: normalisation

fle. division) by the function.

NEW FRONTIERS IN OIL EXFLORATION

The Use of Computer Algebra

for Obtaining Exact Solutions to

Simple Seismic Reflection Models
8 Hartiey

Abstract

The usage of computer algebra is in its infancy in many
felds but is likely to increase ps the speed and

'E:Hﬁrﬂbiiity iof commputer generatmd anabytical solations

proves. This paper discusses the use of computer
algebra o solve ray-tracing probloms in simple seismic
reflection models. The classical two-point problem, of
BEnding ray travel fimes a5 4 function of source receiver
dintances for muld il!,rqr models, does not have a
complete explicit solution except in the simplest of coses
of where unrealistic  assamptons  are  made
Approsimation mothods have therefore been adopted o
obtain numerical solutions. Such methods, however, have
the disadvantage of sometimes requiring remodelling
and recalculation if parameters ane altered. If analytical
solutions <can be found, they could incorporate
parameters of the model as variables and the expressions
only need me-evaluation rather than a complete re-
determination. The reevaluation would be based on
exact expressions and not on approximations such as are
pstel mow,

Exact parametric solutions can be derived for three-
dimensiomal models with multiphe laopers having difforent
scoustic velocities, with refloctions and  refraction at
fnterfaces according with Snell’s Law. These solutions
have been grmerated using subroutines from the Maple
computer  algebrs system and  simulates  three-
dimensional ray tracing through acoustic media and the
intirractinns with interfaces. These subrootines model ray
transmission Uwowgh o aniform mediuem, and mode] the
reflection or refraction at interfaces. The solutions result
n the generation of long expressions, which evidently
comld not be reasonably found by hand caleulation. The
symbolic algebra give travel Hme. rav position and ray
direction as parameiric equations using initial ray
direction as the paremeters. When o numerical recetver
position is entered travel tme and ray-path solutbons arne
returnied by salution of the parametric equations

ASECG D Ervternanonal Ceeoplowical Conbermen & Fxhiibsition

The subroutings are general amd could be used w0
generate mathematical expressions for other simple earth
models. For more complex models the analytical
solutions muy vield very long eapressions, Geophysicists
will find firther applications J-m' computer algebra
packages for problems, which are currently solved by
numerical and approcimate methaods,

MEW FRONTIERS IN Ol EXTLORATION

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

¢ Natfors
Absiract

Thiree widely used frequency domaln algorithms for post-
stack migration are the omega-x, PSPl and explicit
algorithms, They differ in speed and ascourscy with
omega-x belng the least accurate and fastest. PSP is the
slowest and less accurate than the explicit algorithm. The
explict algorithm s the most scoarate of the three.

NEW FRONTIERS IN CIL EXILORATION

The Contribution of High Quality
Aeromagnetic Survey Data to
Hydrocarbon Exploration

I, Kivies, I, Binyd

Abstract

Aeromagnetic surveys have been flown for fifty voars as
ong of the methods providing infermation  for
bydrocarbon exploration. The method was generally
regarded as a reconnabesance toal looking for major
structuns. The adage that the strength of a chain s i its
weakest link i as frue in geophysical surveys as in other
fields of human activity. Major advances have been made
i the last decade in the quality of aesromagnetic data so
that lew amplitede anomalics arising [rom  magnetic
bodies within the sedimentary section ean now be
measured  with  sufficient  precision w0 provide
information about the v of the sedimentary rocks
associated  with  hydmearbon  acoumulations.  This
presints a challenge 1w the interpreter, for better
interpretation procedures to take full advantage of the
high quality magnetic data. Kecent developments in
computer technology, instrumonts, processing  and
Interpretation ol s garlh's, magnetle fleld have
significantly extended the of seromagnetic surveys
an a ool in the exploration for hydrocarbons, The new
approsch used In the analysis and bnterpretation of
arromagnetic survey data over sedimentary basins
allows interpreters o fully utibse information carmed by
the magnctic field data. The high guality experimental
acromagnetic survey flown over part of the Eromangs
and Cooper Basin shows that magmetic layers in fhae
sedimentary rocks make this an appropriate arca for
exploration by detalled acromagnetic surveys, Dy
applying new interpretation techriques it is now possible
to make full use of the high quality digital magnetic data,
It is possible to delincale majir structures weithin 4
weakly magnetic basement, to follow magnetic horizons
within the sedimentary section, fo pick out fault sed point
E-:lin-ms within the sediments, o detect possible

vdrocarbon  alteratbon  zones and to compute the
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thickness of the sediments The obtained results are
cormparable with those dierived from setsmic survey data.
The asromagnetic method i very cifective to interpolate
between widely spaced selamic lines which are used 1o tie
the magnetic interpretation to the stratigraphy. After
completion of the experimental research we have
successfully. conducted work over deveral basins
including those in low labbudes, rugged berrains and
volcanic provinces,

POTENTIAL FIELD INTERFRETAION TECHNIQUES i)

A New, Rapid, Automaled
Grid Stitching Algorithm

S Cheegmurn, [ MacLood, G Hollyper

Abstract

Traditional methods of stitching two separate grids
together  (such as manually  adjusting  valoes on
neightouring  grids,  levelling o an existing low-
resolution grd or using varous weighting schemes to
mierge grids) can produce srmewth fimal products but the
process i time-consuming and costly, Research into grid
stitching technigques recently led to the development of
attfornabied mithods that sddress sevieral main challenges,
siich as determining how to slect a path along which
ewerlapping gricls can be poined. A niew algorithm, called
grid suturing. uses Fourier analysis to deconstruct the
errors along thie pom path into a sum of functions with
different spatial wavelengths, and applics cormections
that propagate smoothly into the grids by a distance
proportional to e indiv rhual wavelmgths, Measure are
taken to minimise “Gibbs™ type phenomena, and prevent
interference between separale join soctions in clode
prosimity. Both normal and “postage-stomp”™ grid
stitching # handled. Corrections com be weighted 1o
apply o just one god in caws wheee the other is
considered o be of higher quality, Optionally, local
trends may be removed, The result of this automatic and
r:rpur] ll,Enrtﬂ-'rn'i (T rru:l',E,r.d that is sramless scross
boundaras-regardbizs of the different wavelengths of
features along the join path. The method also maintains
thar IEl.'IIE'EITI.':p' ol tha urltpnul datu,

FOTENTIAL FIRLD INTERFRETAION TECHNIQLUES

Naudy Based Automodelling
with Trend Enhancements

R Alwiond, £, FilzGerald

Absiraci

Receni vears have seen & revival of intomest in automatic
interpretation of magnetic anomalies. This has resulbed
partly from a dromatic increase in the quantity and
quality of acromagnetic data, and partly from the
development of the “improved Naudy”™ fechnique by Shi
(1993) {referned b0 hore by the term Noudy ), Application
of a reliable automatic interpretation mﬂhn:i ko larpe
acromagnetic datasets as part of processing allows
ettty 10 produce prelimdnaey maps of structure and
depth on a routine basis. This can be done in much the
sarme way as maps of first vertical derivative. In addition
the application of the Naudy technigue on an individual
line basis allpws the interpreter o generate preliminary
models rapidly for subsequent refinemant by specialised
modolling programs. This can reduce much of the setting

up Hme traditionally associated with madelling lon
detmiliodd himis of data. One critical parimeler that ism
determinable directly from the Noudy meihod is 1l
strike of the body. In paraliel with the development of 1
effectivee Maudy tob]l DFA has inbroduced @ trer
detection method. We describe the use of trend data |
provide strike control during Maudy processing. Bod
sirikes are mferred before the Naudy scanmng takes pla
thereby increasing the precision of the inferpreted mode
by adding a third dimension, Trends cormespanding |
shallower  and  deepoer stroctures are handle
independently. Further refinéments optionally alls
plate-tike bodies and a full inversion to better fit th
obmerved data, Simple two dimensional "dyvke” modd
are constructed with attributes of strike, dip, widith, dep
anad II..I.H.'I.‘F':IEHII.".". Wi shavky I'II'.I:l'mFI.I:'I nf thar vse rll'ﬂ'p
MNaody method th provide a rapid fully automats
prefiminary structural analysis and depth o basemen
map of a large petrolewm exploration arca. The mug
shrwes how secondary near-surface fracturing can be see
in thie magnetic data. It also shows how pre-application sl
sirike in an ama whene tronds are well dedined s
significantly (mprove overall resulis

FOTENTIAL FIFLD INTERFRETAION TECHNIQLES i)

The Use of Fractal Dimension Estimators
for Enhancing Airborne Magnelic Data

T, Dho, M. Deriely, K. Hillis

Abstract
Airborne magnetic data is routinely enhanced by

amplitude based filters such as horizonial and
derivatives, Textune i defined as the spatial distribution
of amplifudes over region. Textural analyais provides,
[lnn.hih-lt- nlermative mathod of dats smbancement. This
paper investigates the potential of using fo
dimension for quantifying texture and highli
textural contrasts inairborme magnetic data, Profiles
been created by combining theoretical data with fracs
dimensions lmjn!- L1, L3 and 1.5 Estimakes of FD i i
the seml-variogram and varlation methods clearly
distinguish betwisen sections of the profiles with diffenes
theorvtical FDU Fractal dimension estimates made on g
real alrborne magnetic profile, wsing the variation
mathod, cleardy define two regions of visible ekl
comirast, A serhes of other varlations in the estimated B
suggests that the method is able to resolve sab
contrasts that are not easily detected visually. The
variogram method of FD estimation is nod able o resilw
the abwinus tevtoral contrasts in real data highlighting
noed for further study of this methodology. The variabon
method has been used to estimate FID on & series §
mirborne magnetic profiles. This profile data was then
gridded o0 generate an image of FD that moderat
improves structural nesolution. Whilst mare work ,
i b carried out, @ b= obvious that estimates of FI da
distevt lestural condrasts in both theoretkcul wnd moal
and that this information can be used to
aromagnetic data
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- MNERAL CASE HISTORIES: AUSTRALLA (1)

Geophysical Investigations
of the Titania Prospect

P Eﬂgﬁ-l‘nu

Abstracl

Titania s a gold mineralised system contaimng the
Oberon Resource in the Tanami Duesert region of the

Harthern Terntory, It represents a difficult exploration

Cenvironment. 1L s completely covered with a blanket of

fransported material which includes o lacustrine clay

er and a shallow wery saline watertable. The
minerallsation occurs in non-magnetic stratigraphy
mainly in & package of medium o fine gralned
metasediments and altered basic intrusives. Greound and

* girborne magnetic surveys have been conducied over the

. The detailed airborme survey has been usetul in
beticr defining the more magnetic regions surrounding
the prospect as weell as shallow weak magnetic anomalics

arch s an interpreted  palaco-channel located in the

soathern region of Titanka, Gravity has been used
extensively. In the deeper unoxidised aones the densitics
gl thie fine grained metasediments and intrisives are
similar and hln'hqr than bthe ocoarser E,:I'dl'lll."d.
metasediments. In the shallow oxidised tegions the

Cimrusives have a lower density than the fine grained

beron am the

 The appl

| pesulting from different stratigraphy a

metasecliments, The presernce of subphides particulary at
finer  graingd metssediments can
substantially incrosse densities. Crientation surface TEM
gave very limited depth  penctration,  Orientation
downhole TEM provided little additional information
ared could not effectively map nul.phid.u concentrations,
ied potential surveys using a surface dipale to
measure chargeability and potentinl gradient were useful
in mapping more conductive and dur:gu.lbll: poncs

lthaologrical
variations such as sulphide and graphitic content.
Gravity s the most effective method in mapping the
droligraphy associated mineralisation by iy good
arrelation with residusl gravity highs, The applisd
pitential method is a usetul method 1o complement
gravity where drillholes are available. Tt can ide
greater certainty to residual gravity anomalies that may
be indicating mineralised stratigraphy

MINERAL CASE HISTORIES: ALSTRALIA (Ih

Geophysical Response of the Silver Swan
Nickel Sulphide Deposit Western Australia

W, Awmairin, B, Plelila

Abstract

The Silver Swan is a massive sulphide, high grade (14%)
ickel deposit, located on the basal contact of an
Archovan komatite, 43 kms north ecast of Kal fi,
Western Australia. Its high conductivity contrast with the
host rock has allowed down hole electromagnetic
mfhnlqmw by e rmewat cosaeful for d.irEl:hi.l'lg dmp drilling
Due to the deposit's high grade and the mole geophysics
has plaved in its exploration this paper should be very
imteresting for peoscientists nvolved In massive nicked
sul phide exploration

MINERAL CASE HISTORIES: AUSTRALIA {18

A Comparison of High Density Ground

ic Surveys and Low Level Aerial
Magnelic Surveys in a Near Surface Noise
Environment: A Cobar Case History

P. W. Basford, N. A. Hugles

Abstract

Exploration in the Cobar Basin for base metal and gold
mineralisation is heavily dependent upon high quality
magnetic data. Most of the major mineral deposits in the
district have some relationship to magnetic material
(magnetite and / or pyrrhotitel with most deposits having
o recopnisable asromagnetic signature. A challenge to
using magmwtics as @ targeting ool in the Cobar Basin is
the extonsive occurrence of maghemite, » highly magnetic
mineral, occurring in sheet wash srces or in drainage
channels, generating spurious anomaties and masking
basement responses. In the search for economic
mineralisation, discrete peromagnetic anomalics - are
routinedy followed up with ground magnetic surveys to
better define the source (basement magnetic material or
maghemite), thus delinesting the drill target. Ground
magnetic data suflers from the high frequency, high
amplitude offect of near surfsce maghemiwe pebblies.
Following weork by Stanbey and Sertsrivanit (Sertsrivanit,
1986 & Stanley et al 1992), high density ground magnetic
data collection has been used in the Cobar district 1o aid
in discriminating and removing the response due tn near
surface maghemite, The work undertaben by Sertirivanit
and Stanley concluded that i the response of the
maghemite pebbles could be adequately sampled, then it
ts poasthle to remove their effect. To achieve this, data is
callected ut a very high density along lines (20-50cm),
with lines spaced nominally 10 to 20m apart. Although
the data is adequately sampled along the line it is clear
that there ks allasing in the across line dinsction for
compact, near surface 30 sources, Since it s impossible
lengistically 1o collect data an an equal grid interval at high
density spacing (L. 0.5m by 0.5m grid), 4 non-linear 2D
median filter is osed o provess the data o attenuate the
wssentially andom signal generated along the fines by
maghemite pebbles. Sertrisvanit's work concluded that
the best signal-to-noise ratic attainable was trom high
density sampling with the sensar close to the souror (less
than Im}. bt magmal-bo-nowsi tatho for seromagnetic
data collection was concluded 1o be at altitudes of 6l o
70m, with the worst to be for a detector located 10 1o 20m
aboveir the surface, the altitude of detsiled h-.'.l:imq:rlur anid
specialist fixed-wing alreraft. A recent high density low
altitude acromagnetic survey (20m line :ﬁ:dnp.. 35m
along line sampling and 25m (light height, thus
essentially un-aliased) was flown over the same arva os a
high definition GRI ground magnetic survey, The two
data sets contain the same cssentlal features, however,
there is more definition in the non-filtered low altitade
arromagnetic data.
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EXTENIMMNG GEOPIHYSICE

Neutron Radiography: A Technigue
to Suppori Reservoir Analysis
M. Middteton, | Pazsit

Abstract

Dymamic neutron radiography is a method (o image fuid

flow: in porous media, based on the tendency of noutrons
to be preferentially  attenuated b{r hvdrogen, Fast
neutrons with energies of several MeV can be produced
by parbicle scoceleridors, and are suitable for detechng
fuids in rock samples of 015 o 030 m thick. Slow
(thermal) neutrons with energies of about 0,03 eV ame
produced by nuclear reactors, and are ideal for imaging
fluid flow in rock samples in the order of 001 m thick.
Thermal neutrons are attenuated by an expomsential law,
which relates the inddent intensity of & neutron beam fo
the transmitted neutron beam via the bulk density of the
rock in the neutron path, the bulk neutron attenuation
cowefficient in the neatron path, and the thickness of the
rock in the neutron pathe These exponent terms can be
linearly related to the components making up the rock the
vislumme fraction of Auid 1, the volume fraction of fuwid 2
and the volume fraction of the reck matriy. Knowing that
the sum of the Auid volume fractions = the rock’s
porosity, an estimate of the relative fluid saluration can
b made, These ane the principal economic quantities
required for either a hydrogeological or petroleum
reservoir, Examples of water infiliration and petroleum
Sandstone. Sweden, ame
provided to illustrate the application of the techmique.

EXTENDING GEOPHYSICS

Geologists and Geophysicists:
Getting them on the Same Planet
A, |, Willingks, B, A, Simons

Abstract

The pesults of new detailed airborne ical surviys
over Victoria have boen luded by industry as being a
great incentive to increade mineral exploration in the
State. These data become especially useful when
combined with now semi-detailed geological mapping.
The Geologrical Survey of Victoria has now developed a
new micthodolegy o integrote geological mapping with
the interpretation of the geophysical data o produce a
wirigle compostte understanding of e focks and their
relationships. It has nequired & reappraisal of the way
geodogists and geophysicists map, both together and
separpbely, and addibional training b make the prooess
work, Sulficiently detalled data acquired prior 10 the
peologicnl  mapping  allows & Fully  integrated
interpretation, using the available geophysical and
peological data, o produce maps which reflect both
grodogical and geophysical reality. Previously, geologists
angd greophy sicists worked in partial or complete solation,
Too often geophysicists gave geologists lincament / line

which bore Litthe resemblance fo pealopical reality,
lacked credibility and were almost immediately
discarded by geologists as being “unhelpful’, The new
process recuines geologists and geophysacists to work as
o team to revoncile all the geophyvsical and geological
observations 10 produce an  accurate, integrated
grologieal map, It demands that the  geologist
understands  the  geophysical responscs and  the

prophysicist undentands the geology, Both need
acknowledge the limitations inhorent I cach method
Presenting the rsults provides a further seriis o
challenges o the ma interprelons,  managers and |
cartographers. We ve alsa vel 1o lnl::.-p,ran.- i
mineralisation history  into this mapping  prooes
Mucting these challenges o produce a full and scce
understanding of the geology and geophysics, rﬂl:l'm"lhll
of ane or other, 18 essembal b ensoe 0
exploration sucocss,

EXTENDHNG GEOPHYSICS

The Australian Stress Map
K. Hilles, |. Meyer, 5. Reymolds
Abstract

The Australian Stress Map project has compiled 275
guality ranked stress orientation analyses for the
Australian  Continent,  approximately duublmﬁ
number of analyses from IE:HH:' in the 1992 World 5
Map compilation, Most new data are from borehole
breakouts. Regionally, mavimum horizontal stresa (sH)n
orienied (SIF-06FN from New Guinea along most of
Morrth Went Shelf, rotating to (0907 100°N i the Carna
Basin. A broadly north-south sH orientation is observed
in the Amadeus Basin, and also in the Bowen Basin
However, in the southern half of the continent a brosd

east-west sH trend is observed in the Cooper-Eromang
Basins, Yilgarn Block and Flinders Ranges. In
castem Australia sH ks orlented 1200, rotation o

sireases along the Morth West Shelf and from sast-west i
the Yilgarn Block to north-south in the Amadeus Basin
can be explained in the context of the heterogencous plal :
boundary forces acting along the convergent ]:lLli-
boundary 1o the nerth of Australia. However, plaie
boundary foroes can not explain the rotation of sH from
east-west in the Cooper-Eromanga Basins bo nornth
in the Amadeus Basin, which may be linked o
wrder fluenoes on e steess Geld. The vertical s
gradient in the Bonaparie and Coopor-Eramanga Yasin
mereses with dr{:h and s arcund 20 MPa/km at | 0K
m. altalning 23 MPa/km around 3 000 m depth. The'
Amadeis Basin displaye an overburden gradient of 2
MPa/km that i= litle offected by depth. In skt
measurements in hard rock lerranes sugpest 3 higher
average overburden stress gradient of 27 &1 km, Leaks
ofl pressuncs suggest that sh is the keast principal stose
(7% of sv) in the Bonaparte and Cooper-Eromarngs
Basins. Henoe in netther basin s the stress cegime one
associated with peverse fanlting (where sH > sh > svl
Consideration of the frictional limite to faulting suggess
that, if in a state of incpient faulting. the stress megrme s
approximately on the boundary between the normal (svs
aH = sh} and itrike-alip (sH > sv > gh) fauil
envirmments in the Bonaparte Basin and strikeslip & q
the Cooper-Eromanga Uasins. Applications of the stres
clata mclude I'I.'Inldl![lll'lh |.1.hl beciome |:|:r1'|."|r|E, frrcesy,
ERECEETE SUESTTIC hmdu’hu.lil reackivation brends, ming
and wellbore stability, and fluld flow directions in th
weibsnrrfagn. For i'.'.l'.ﬁ:l'ﬂl!h:‘-r hrdrn'uhr fractures maduoed W ;
geothermal exploitation of hot-dey-rock in the Coopes
Eromanga Basins would tend to be vertical, and not, a8
previously sopggested horrsontal. I
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Seismic Imaging in Anisolropic Media
R Koz, 5 Dowwle, 5. Leng Ny

Abstract

Anisotropy, which i the varistion of the selsmic velocity
with propugation direction, and ray-bending have largely
‘been ignored in the formulation of present day data
 provessng; I'I'Etl'lﬂl:!-l.l-h!Elrl. Expminatian  of some
wynihetic data models which indude these fwo effects
reveals exactly how we would expect mecorded seismic
Jilsta b Bethave in their presence, Conventional hyperbolic
normal  moveout (NMO) corrections  are seen o
significantly over estimate the data movenent reguired at
reflection angles, Steep reflection angles are
wsociated with both steeply dipping events and the far
gifsels sl shallow reflection times lor gently dipping
events. Since the late 0% (Taner & Koehlsr 1969)
numerous. authors have proposed various schemes o
improve the accuracy of moveout cormections. Most of
these schemes relied on a Tavlor serles expansion, to 4th
or a higher order, hinounng Snell’s law. While such
pquations are considerably mone sccurate for mid-range
reflection angles, they are extremely poor estimates near
the emtacal refletion nnE!r of the mediam’s hgﬂ"l-l‘ll
interval velocity layer. We introduce anisotropic moveoat
(AMC, & more direct, coonomical and procise solution of
Snell's law, AMO i an extnded form of NMO which
incurporates the effects of ray-bending, anisotropy and an
afrurate moveoul selution lor rofracted dala arrlvals
beyond the cribical reflection angle. Resulis from
synthetic models processed with AMO arne compared
with NMO. Some Australian data examples with NMO
pre compared with AMOL to show how it is ihle o
entend the usable offset range. This provides better
resolution in the velocity analyses as well as producing
gathers which are more suitable for amplitude verus
wifset (ANDY lrh.ﬂ'_l,':uh-. I the lite BiFs LF'I"LI'! it al in an
article “Where ave the Faall Planes’ demonatrated how
sveroly prestack FK migration resulis were depgradied by
gnoring ray-bending and anisotropy, The fault plane
reflections. which are reflected at steep angles needed
agnihcantly  higher velacities to image properly. The
AMO equations can be used to replace the NMO
equations which are part of the Imaging conditions in
prestack Kirchholf time migration. This substitution
tranaforms Kirchboff into an accurate ami i curved-
v migration which can simullancously image (ault
plames and near flat reflectors with the same velocity

ANSOTROPY

Inversion of Velocity Field and Anisotropic
Elastic Parameters for Layered VT1 Media
R Li. P. Odoye. N Llren

Abstract

Numierical modelling studies have been used o devise a
way o recover the average Pwave velocity eld and the
following amsotropic elastic parameters for layered
ransviersely isotrople media: the vertical P-wave velodty,
the vertical S-wave velocity, the P-wave anisotropy (e}
and the near-vertical Powave anisoteopy (d). Horionially
layered models comprising transversely  isotropic
iderials with vertical symumetry axes (WTI materials)

and isotropic malerials wene used in computer simulation
experiments. It is difficult, even under ideal conditions, to
obtaln aver valuces of ¢ and d experimentally from
multi-layered media, Hence om0 owr  nomerical
simiilations, these were obtalned by inversion of
transmibssion data. A new double precision inversion
code has boeen developed o invert traveltime data o
recover the averape elastic parnmeters ¢ and d. The
average vertical P and Swave velocities were directly
determined from traveltime data, Subsequently, using the
average parametens (o the top and to the bottom of a layer
of interest, the interval parameters of that laver werne
recovened using a new least-squanes algorithm. From the
individual parameters for each layer, we may also
compute  the overall avera velocity  field  and
paramatters for the whole multi- }rnrnmdr'i. Comparison
of the inversion results with directly caloulated averages
indicated that such mulbi-lavered medin can be described
ah a single layer VT1 medium exoept ol lange incident
angles. Simiple relafionships bebween the individual and
ovirall average biver parameters were found. A good
knowledge of both the individual layer and the overall
layer andsotropic parameters, and velocity Deld may lead
in improved seismic data processing and hence, morne
accurate data interpretation. We expect that this will
result in & significant enhancement in setamic resolithon
and delineation of reseevodr volwme esthimates.

ANISOTRONY

Polarisation Analysis: What is it?

Why do you need it? How do you do It?
M. Hewdrick, 5 Hearn

Abstract
Fuor several decsdues sin ni seismic reflection

has been the primary geophysical tool for hydrocarbon
exploration and develo t. This conventional scalar
approwch has achieved a high degree of maturity and
future enhancements are likely to be inoreasingly subtle,
Significantly mose information can be recovered From the
setsndc waveleld i it b recorded and analysed as &
vector  quantity. Consequently  mulb-component
reflection lechnigues ane coerging as thie nexdt frentier for
peismic exploration,

Polarisation analysis ks arguably the fundamental muoly-
omponent  processing  concept. [t involves - ihe
computation of parameters which describe the particle
mobinn vector assoctated with propagabing  seismic
encrgy. These polarisation parametess can be utilised to
selectively ngect unwanted noise events (e, out-of-plane
energy)l  extract  pure  compressional  and shear
wavehelds, and recover information  relsbing o
iracturing, porosity and lithology. Such applications ol
polartsation analystss have been widely reported in the
geophysical literature. In  addition, considerable
mformation has been provided on the mathematics of
estimating polarisation pardmeters. However, there is
little, amd saovmettmes mnl:‘h-:'l:hg, infesrmaban 'r'r;ledinH_
data preparation for, and limitations of, polarisation
analysis. The primary aim of this paper is to provide a
practical guide for using polarisation analysis, with
reference o real data expeniences

Pre-processing prior o polarisation analysis & aimed &1
stabilising particle motion without distorting inter-
component relationships. We demonstrale practical

ssues relating to oa typical  pre-processing scheme

ASES Bih Inkernatwnal Ceophysical Confvnemoe & Eslabition

Conterence "review October | November 1998 100




incorporating amplitude equalisation, bandpass filkering
and velocity Bltermg,

We clarify the available options for polarisation analysis
by identifying three broad algorithmic approachis, and
comment on the advantages and disadvantages of each
The simplest approach imvolves the visaal mspection of
the particle motion hodogram, The second approach
produces automated instantaneous polarisation estimates.
The most commumly wsed approach involves the visual
inspection of the particle motion hodogram. The second
app LY At instantancous polarisation
estimates. The most commonly used approach involves
estimation of the average particle motion over a specified
data window. Carcful consideration must b gﬂ:n ]
window design as this controls the compromise

stability and resolution,

Current developments involving mult-chanmel, muiti-
componcent ing concepts have the tial o
alleviate some of the limitations associated with thie widely
wsed singlechanned polarisation analysis ednigues.

ELECTRICAL & EM CASE STUDTES (I

KEYNOTI ADDHESS

MIMDAS - A New Direclion

in Geophysics

. Sheseed, 1 Rifelie, J. Kiogream, P, Rowshor
Abstract

Armray style geophysical exploration in base metal
exploration has been a dream for some time. MIMEX in
conjunction with Refraction Technology have mealised
this dream and developed, built, trialed and are currently
routinely surveving using & multi-channel distributed
acquisition ground geophysical svstem. The syatem was
designied o be modular and prodooe high quality data
from array stvle messuroments, It can wse any sensor Wype
and  with suitable software,  prodoce  detailed
inferpretative producks with increased  resolotion and
beier du_l:ﬁ'l penctration tham any current commercial

gaal is o produce 3D geology interpretations
hased on 30 discretised physical property block models
with as much spatial resolution and property accuracy as
possible - and do this at lower operating costs by cornent
standards, A ditatled system specification was startind in
February l'i'Eli.mdln.uldlrr;u[th: rototypes began in
April, 1995, The initial ficld trials In Dallas USA were
undertaken in December 1995 with an  Australian
shukedown in tember, 1996, The first Geld unit
operating h'"]'l X2 was commibsslionied lor survey
wse in June, 1997, The system has been designed with no
theoretical upper chanme] lioat, although cach wnit is
expected 1o have aboul 100 channels which is largely
limited by field logistical constraints. The system, named
MIMDAS - MIM Distributed Acquisition System, can
collect  the following  data:  controlled  source
electromagnetic data, spectral and non-linear inducesd
potarisation data, magnetometnic induced polanisation,
confrolled source magneto-lellerde data, vatural fickd
magneto-telluric data and standard electromagnetic data.
The system can collect other data sets soch as seismic if
required. The system is based upon single channe
distributed acquisition boxes (DAS bowes) that collect
19/ 24 bite (depending on sampling frequency) of non-
aliased linear data with a band width of 0 - 20 kH:. These
data are relayed 1o a truck mounted. central recording

umit (CHLU) wia local area network (LAN) cables Fach
distributed acguisition box = sccurately synchronissd
and the data are stored in each unit, streamed indo the
CRU and recorded cither during acquisition or at the end.
of each event. The acquisition software allows
interrogation of vach bux o any sensor and can display
raw data as it arrlves. The data are provessed onoslie and
field plots produced. All raw time series dats are kepl!
ullun"i.ns: PUCHRSENG, For cuomntrodlied somaroee surveys il
beast ome channel is devoted to accurately monitoring the
input current into the fransmitfing source, These curreit
data are then wsed o deconvolve the mput data aml
produce dats from computed waveform stvies, The
distribiited system avoids multiplicity of cables attached
to sensors and the inherent distortion and notse. 1 sl
maans expundability of undts sensors ts lmited only by
logistics and computer power. The current monitos
removes the requirement of a "pood’ transmitter, as 3
produces data friom the theonetical dean waveforms used
in interpretation packages. The data from each channel Is
collected simultaneously which offers considerable nolse
cancellation benefibs, The ime serues data allvas 1.irn|!h-
processing procodunes (0 emwove cultural nosss,
when combined with selective stacking routines
and other remole mefenimer oo cancelbation schemes
produces very high quality data, Considerable arca o
ling kilometres of quality data can be caphured ra
Concurrent to the production of MIMIDAS 2 conwid
effort was made o enhanoe and create soltwane whidy,
enables quality interpretation. This has resulted in 2
product which allows a 3D style interpretation which was
the aim of the project.

ELECTIRICAL & EM CASE STULMES (D

An Application of Reverse Coupling
to Increase Signal Strength Beneath

Conductive Sediments-Miitel Mine,
Kambalda, WA

| Elders, A, Welliirglon

Abstract

Downhole electromagnetics (DHEM) Is the principal
peophysical tool used af Kambalda Nickel Chperations for
the detection and delineation of sulphidic ere zomes, The
case study presented here is from Miitel a relatively new
mine site which sxpects 1o begin production by Januany
1999, Exploration at Miitel is a challenging proposition a
mincralisation ocours in discrete Blocks  which due o
lirmited driffing are not vet well defined. For this reason,
mast hales drilled at Miitel ane surveyed with DHEM fa
incrodse the investigatbon arca and v assess ﬂu:siuﬂ:_
intersected conductors. DHEM logging st Mittel faoes 8
sgnificant problism, Exploration targets are not only
ovierlsin by o conductive overburden bul ane also overlain
by a layer of thick pyrrhotitic sediments, positioned 100m
into the hanging wall. The consequence isa low amplitude
respomse from the tenget and substantial overburdes
interference at the tanget arca, below the sediments. These
effects increase thie signal-fo-naize ratios and increase the
ambiguity in interpretation, In DHEM logging, ulr.uill:p'

oplimum transmitter loep position is whore -
is maximal with the tarpet and minimal with all other
eonductors. Typically this is accomplished by placng the
transmitter loop in a normal coupled position where the
Held lines iraverse a path from the centre of the loop
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through the hanging wall side of the target ore horizon,
Reverse coupled loops couple poorly with the sediments
becanse ficdd lines couple through the oot wall beneath
‘them, while -'=H-1I coupling well with the targeted ore
Blocks. results from & surface drillbolo b Miitel
wierd both normal and reverse coupled transmitter loops
o test the elfectivensss of this non-conventional survey
design. The results demonstrate how reverse coupling can
mccewsfully bo used in this adverse envinonment o
aowvrcome the effects of amplitude sedection, ournent
chanvelling, and drive delay thus mproving data quality
and interpretation reliability

FLECTRICAL & FM CASE STUDMES (1)

The Delineation of Coronet West
by Detailed Underground DHEM

P Muttom

‘Abstract

The Coranet Mickel mine s located at Kambalda, s0km
wnith of Kalgoorlie in Western Australia. The ore shoots
Hmn mmed exienad b dl.rpl'.hn. iaf it B
LE» surface, Extensional exploration bevond the
trr!-’rl'ng ming reserves from onderground driiling
platforms i= routinely used o discover one ehoots oatside
etsting reserves, This drilling w expensive, and lmited
|.i|‘:|llllr\‘-.::|‘| positions often provide poor deilling angles. Such
holes however, make excellent geophysical plathorms,
and the highly conductive nickel sutphide orebodies
provide excellent geophysical targets, The inersection of
g significant thickness of high tenor massive nickel
srlphide wedl of existing reserves promphed an extensive
underground drilling program. This vielded nomerogs,
poor intersections, and the extent of the economic
mineralisation remalned unknown. Further deilling
would have been very expensive and was only possible at
very pour drill anglis, Downhole  electromaognebic
(DHEM) surveving of the initial holis  however,
confirmed  the presence of many conductors, and
maodelling resulted in the development of a very detailed
and highly constrained geological mode!, On the strength
of this model and the geological information, a decision
was made to develop out to this one shoot named Cononet
West, This decision was proved correct when o was
inbersecied within Lo of Ehae p:n'il:i:m Fn.'dlrh:d I:l:.r thar
DHEM. Subsequent minkng has shown the ore shaoot to be
comparable in size and attitude o that predicted by the
provphorsics el

FOSTERS (I

Self-Demagnetisation Corrections in
Magnetic Modelling: Some Examples
W. W, Gue, M. C. Dertith, Z. X. Li, C. M, Pousll

Abstract

Self  demapgnietisation, aslso  referred to as shape
domagnetisation, scours within any ma imped bogky, In
the case of weak to inlermediate ¢ ism [k < 0.1 51
and for Jr < T0CA m), s effect ks Insbndlicant and can be
neglected in magnetic forwarding modelling. However,
wuch effects ane mmportant when modelling bodies with
streng magnetizm. The effects of self demagneti=ation m
magnetic modelling are considered in a few publications,
but very few detalled case studies have been presented.

In this paper, we prsent thne examples of magnetic
modelling illustrating the imwu!ﬂw QIMENOn
when ﬁh‘l‘l hndmlﬁ. are highly magmﬂpim?rhr first
example concerns a magnebite iron deposit. In this case
accounting for sell demagnetisation in terms of a single,
simple body is sutficlent to recognise that discrepancies
betwern observed and calculated magnetic anomalies ane
due 0 selfl demagnetisation of the orcbody. The second
example, 4 volcanic-hosted iron deposil, demongtrates
that vilipsoidal models are applicable as o satisfactory
approvimation of modelling for the oqui-dimensional
andfor lens-like bodies, The third case, an ultramafics
hosted nickel and copper deposit,  demonstrates that
urvder favourable conditions applying demagratisation
corrections  can help to  identify the effects of
mineralisation within a larger anomaly.

PFOSTERS (1x

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

R. Bird, T, Risudili-Semith, R. Distmuer Muller, M. Pilkingtim

Abstract

Magnetic data have become  essemtial o resourmee
exploration and are often digitally enhanced to foclitate
their interpretation. For example, production of
horizontal and wertical derivatives 15 common, and
quantitative interpretation methods such as Eoler
deconvolution and analytic sipnal calculation utilise these
derivatives. These methods can be used o invert
magnetic anomaly data in both Iwo- and  three-
dimensions o rolnevs magnetic sooroe positicns and
dipths. In turn, the results can provide strong constraints
on  geologic  interpretations. However,  derivative
caleulattons are most commonty conducted in the Fourier
domain and the resuliant dataset is suscoptible 1w
gorruption with high-frequency nodse. This noise s
acoentuated when dervativis highir than iirst-order are
calculated. Therefore, magnetic source position and
depth solutions caleulabed using these derivatives can he
adversely affected. As an alternative, we otilise the
discrete  wavelet transform melhod  developed by
Ridsdill-Smith and Dentith (1998} 1o calculate horkeontal
and vertical derivativis, Souroe posttions and depths are
then calculated (e, Euler deconvolution) and compared
with salutions  derived using  previods, standard
technigques, Semply magnetic dota for this stody ane from
the North West Shell of Australia

POSTERS (1)

An Analysis of the Broken Hill Exploration
Initiative Petrophysical Database

P. Rusghiniski

Abstract

An analysis of the Broken Hill Explomation Initiative
petrophysical database reveals that most lithologies
display a bimodal magnetic susceptilslity distribution.
This bimodality represents sub-populations of each
lithology into those that have ferromognetic minerals
abaent or present. lron in the weakly magnetic sub-
populabion s mcorporated inko the paramagnetio silicate
minerals o Pe2+, whereas similar lithologies, which are
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strongly onfamn more Fedd in magnetite.
Further graphing and analysis of magnetic susceptibility
vatlues show @ regionmal inonease in magnetite formation in

amphibolites with metamorphic grade as the Broken Hill
prebody 15 approsched, This is supporied by an overall
increase in dﬁ:ﬂl}f of the amphibolites as metamorphic
grade increasis, Gra o rma e suscephibiliby versus

Koenigsberger ratio () reveal thar most lithologies show
three distinet sub-populations with litthe differenoe
between  outcrop and  drillcore values, 1) Low

wp‘hl:i]ily. livw remmamenoe tm: inf Fu:lpql-l;inn]. .2]
Low susceptibility, high remanence (42' of population).
3) High susceptbility, high saemanence (1% of
population) There s a notable absence of a fourth
population with high bility and low
remanence, It is concluded that most highly magnetically
suscptible rocks sampled have a significant com MiE:!‘urll:'nl
of remanence [MEM) to affect magnetic Held modelling
From outcrop data there b a2 gencral memancnt
dechimation trending fowards the Morth and 2 preferred
inclination of between 43 1o -90 degrees (near vertially
upward) As thiese directons ame generally near thae
carth's prosent miagnelic field the effect of remancnce
generally enformes Ir;:tprrﬂrﬂt day field. Anisotropy data
generally reveals a very slight anisotropic susceptibility.

MISTERS ITH

Airbome Geophysical System at
the Geological Survey of Finland
M. Kirtirng, M. Alrg

Abstract

The Geolopical Survey of Pinland (GTK) is one of the
beafing geological organisations in E JGTK emplovs
s BOO people, incloding 350 peoscientists. GTK s
overvian by the Ministey of Trode and Industry and its
main goals arer 1) o maintain, upcdate and distribute
goological information in Finland and 2) to rescarch and
:Ir\.'nlnp M ﬁplprphm hﬂ'lrmlng}l and methodsa
Practical r:rpliu.:hmh meet the evervday needs of the
i and constroction mdustries.

GTE has had a wide expenence of avro-geophysical
surveving since 1951 when it starbed systematic airborme
ﬁmphvslu:al mapping. The First National Mapping

rogram was comphsted in 1972 The Second Program
commienced in the same vear using a lerrain clearance of
W40 moand & b u-pul:inE of AN m Tud::,.', sl the
whisle couniry is covered and the datp is avallable o the
public both as printed maps and numenically. GTK also
offers s expertse hor customer workd -wide, Chier 150 D00
e kilomitres wiere surveyed dunmyg, 1997 for different
clleril

The airborme peoplvsical instromientotion i installed i
the fived=wing DHC Twin Otter aircraft. During the
manufacturing of the Twin Otter severdl modifications
were made bo lis electrical systems e order o reduooe the
elecirical nadse  levels. T{r g—mphj'slml equipment
includes two raesium magnetometers gt wing fips and
atitsmatic oo mathon system, EM doal frequency wnit,
frisgquencws 3125 Hae and 14368 Hi, vertical coplanar ol
configuration, coil distance 21 m and o gamma-ray
spectrometer with 8 downward and 2 upward looking
Mal crystabs for a tobal of 41 Heres, Other instrunsentation
includes GPS-navigation. umit with ability of rieal fimee
POPS, radar  altimeter, barometer, thermomeler,
accelerometer and sferies monitor. The flight path s

recorded. o mormal VHS viden. The measumernent oomids
installed in the alreraft are connectied (o each other by a
local aroa network (LANL On the ground there is the
miagnetic reference station and reference GIFS pegeiver

The  high-resoluthon multi-sensor  aero-geophysical
measurements can b uiflised in bedrock mapping
exploration and environmental studivs Several different
cases are introduced

Systemuitic bigh-resolution sismo-geophysical sarveys m
Finland benefll from  regiopal o detailed scale
investigations, Due to their wide areal coverage the
airboime surveyvs are osod b map large scale stroctuned
and  tectonic boundaries within the basement on &
regional scale. Interpreted in combination with regional
petrophysical data, thev ame particulariy efficont ot
characterining structural and lithological variations and
deformation style.

weical strveys have heen found to be effective
in uul:llnmg polluted surroundings of dumping ansas

and, related (o gravity and twopographic data, in detecting
gromindiwabir resernim

Integrated  imterprotation o @e cophysical,
peﬁp'hy-iﬂrl, HH‘I-ﬁ\PT‘I‘IH.‘:‘ﬂ and gruhpn::f :ﬁt.{ have
vielded good results in base metal prospecting. A
bedrock mapping project in Ghana during 1997 was
fimamced by The World Bank /TDA NDF and comsisied
total of 130 000 line kilomeires. In this projoct the
Merrimtian wolcanic beft was mapped o idontify targs
anzas for the exploration of gold and base metals.

An seromagnetic offshone survey for ol prospecting In |
Nurwn:r mveshpatid the :'hd.rlnlagi.- af  the B
magnetomiter horizontal gradiometer svslem b an el
where sub-panaTeala anomalies have an important role
in inlerpeetation,

Aero-geophysical surveying for mineral exploration in
Portugal was performed to gain accurate and detailed

grophysical information by rapid data processing. The
survey used all the geophysical instrumentation at 100m |
lime spacing snd 35 m mwean terrain clearance. The mw
data was processed immediately afier every flight and in®
a v hotirs preparatory data and maps were available.

An EM survey for sea ioe thickness wis carrted out Iy
flyrimg -u!p:l.rale linis along waterwavs and measiring EM
anomalivs with an exact berrain clearance with Liser and
radio altimveter. The target anea was on e Pecdhora and
Kara Soas on Northern Russia. A two-layer model was
interpreted und the upper laver, e e thickness of o
was achieved with better than 100om scouracy

S TERS (10

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

D. Ciliadro, G, Revd

Abstract

The commerstone of the South Australian Esploration’
Initiative (SAED) was the flying of brosd - acm
apromagnetic surveys over aneas of shallow, prospective
btk Betwisen 1992 and 1995 1 midlllon e kilomaetrs
of seromagnetic and rediometric surveys wene Bown, ab
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IO and 400 metne bne spacng, Not only were the four
windows cormesponding o fotal count, potassium,
uranium and thorium recorded. but also the full 156
thunne] = . Flowewer, omly the conventional four
channel data and pisel imagery were utilised. Both digital
Incated ASCI! data and hardcopy pisel imagery products
were produced from these datasets. However, dure to the
lack of pealogical information that could be derived as o
m=ull of the pocer |.||.|.ll|l'}' af radiomelirse ],ILIIE'I imgnry'
and gpenwral lack of understanding radiometrics was
under-utilised as an exploration toal. SAF] 256 channel

radiometric data has bien subjected to o Principal

Companients anilyvsts processing tochnigque. This process

(dentifies all satistically significant spectral shapes which

can then be utilised to determine new  potassium,
urantum, and thomam windows, The result of this

- processing has been, In most cases, a dramatic reduction
in the nolse content of radiometrie pixel imagery,
] Fl.arh{“lﬂll'_i' the wramiem |:|.1.n.1'u'||.-|: s the pmmdum

uhilises all of the counts in the spectrum, thus displaving

- more geological detall than is possible via the

conventional three window method. As mone geological
information is being displaved in thoe data sets than
ever before, this processing technique will lead to a
greater understanding of SAE] mdivmetric data, and will
increase the visbility of SAED radiomeétric data as a
waluabli cxploration tool,

POSTERS i1l

Applications of Gravity and
Magnetic Block Modelling

5 Roheriy

Abstract

In complen geological environments, the wirth may be
muore ensily represented by a block model than by an
aggregate of three dimensional polvhedra, Also, changes
# that misdeel are olten more casily accommodated when
a block model is used. Software has been developed to
compuie thae H'r.l'l:irhﬂ:ilmal amncd rmq.;l.]:‘.'l:i-c fields ol mmpiew
thice dimensional block models The models are
represented as a bt of prisms, each with homogoneous
physical properties. contained within a user defined
number of voxel frameworks. By mimimising the number
of prisms reguired W define the model, storage

ulrements and computabion time B mmimised, The
soffware uses digital terrain o models of varying
comploxity to clip the extents of the model. Consequently,
it can be weed b compute the complete Bouguer
eorrection [or gravity data, which in = forram
effects. A similar lechnique can be used to remove the
magnetic field vadations altrbutable o trmin from
acromagnetic data, where the backgroond mocks are
magretic. In buth coses, spatially variable physical rock
properties can be incorporated into the computabions.
Examples of both types of processing are given
Overburden overlying comples palaeo-terrain i often the
source of pravity anomalis that can mask Lhe gravity
1ign.||'|.|rt'. ul  basement _Fl.‘t'rjllﬁ.‘l". Lls.l.ng avallable
geological data which may includic enaterop boundaries,
dnll hole h.TE:h vr carth models oblained from tho
interpretation ol electrical or electromagnaetic data,
detailed bBlock models of the overburden can be
constricted. Onee the ferrain corrected gravity field of the
overburden is removed from the data, the residwal data i
predominantly  attributable o  basement  density
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variations. Examples from Charters Towers and
Kalgoorlie are given, Complex geological models are
readily converted into block models In this format they
are easily visualised, and the gravity and magnetic Helds
of the model can be computed Examples from the
Bemason tin miw, Tasmanby, and Cargo, New Souith
Wales, are given,

PFOSTEKS (1D

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

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

Abstract

This paper describes the development and calibration of
a ticle-based gravity acquisition system, which is
positioned in thre dimensions wsing kinematic LIS
[(Global Positioning System) measurements. The GIPS
antenna is mounted on a moveable arm, which can be
fitted to any ground-based vehicle. and  contimaousty
tricks kinematic GFS data o vield posinions refative to a
geodetic base-station. For each gravity measurement, the
arm is swung info position above the gravimeter and the
hoight measured 1o allow an exact determination of the
three-dimensional position of that measurement. The
sensativity of o modem gravimeter coupled with the
viertical gradient of gravity at the Earth’s surfoce dictales
that the precsion of the vertical co-ordinate is the mont
important. However, the least accurate aspect of any
Gl'%-based  gravity survey s the  coo-andinate
transformaticon  fom  GPFS el idal hﬂﬁhh i}
Australian Helght Dratum heights. This is calibrated in the
fleld by connecting to existing vertical benchmarks
surroutding the survey area, then applving a correction
tor the co-ardinate transformation whemever appropriste,
This approach also ensures that the computed gravity
atomalics are fully compatible with existing gravity data.
The reaults of preliminary tests m the Perth mitropalitan
regrion show that the prototype system allows for the
computation of accurate gravity anomalies, and is more
efficwmnt than odher ground-based gravily surveys.

POSTERS (10
High Precision Gridding of Gravity Data
A Murray

Abstract

A mew technigue of multiple pass gridding has beyn
developed using the minimum airvatire method which
will practically allow high predsion gridding to be
performind on any gravity station distribution. CGravity
data interpretation usually mvolves the compilation of
several separate dotasets of widely differing observation
{poimt value) spacing. Traditional one pass gridding
techriques often demand o compromise  between
achieving @ high froquency response in areas of dense
observalions while avoiding high frequency noise or
ringing i areas i sparse coverme This com Iilbu:m.l'!.'
be side-stepped by piccewise gridding of area and
feathering the grid pieces together or by using a
triangulation technique; however, both these methods will
introduce spuripus arbefacts into the frequency response
which will hamper a unified nte win of thie area
The pridding mithod which best suits the well defined
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behaviour of a gravity Geld is the mindovem curvature
technigque; unfortunately, this method s particularly
semvsitive to the oell sire chiosen for the gridding in relation
tn the ubservation spacing. If the cell stz is less than one
siuth of the station spacing obwious boxing and ringing
effects become evident in images or confours based on the
dierived grid, The best resulis are obbained when thee oell
i L betwisen e thind amd one fifth of thie sbeervation
spacing. The ideal gridding technbque will effectively
approcimate this spacing evervwhere within thee ares
being pridded notwithetanding even extreme varanee in
the observabion spacing, This new echnigue of moaltple
pass gridding combines the original observed data with
cell values from the previous pass filling any gaps in the
original dataset, This additional “pseudo-data’ holds the
grid constunt in arcas of sparse data while the ol size s
progressively refined to make full use of the dense data
This methad has been thoroughly fested using data in the
Broken Hill amea wiieh TATLS. i observatiom EpacIng
Ergsrm 25 myietries o 7 kilometns! Iinogges of this amea with an
HO mictre ol slee show an excellent frequency responss
andl are aesthetically pleasing. This lechmique has also
been employsd o grid the Eastern Goldfields region of
Western Australla, the Lachlan Fold Belt in Mew South
Wales and the Cooper Basin in South Australia. The
Cooper Basin data derve from 4 misoellany of surveys
crried out in the 19608 using vinous control poings and
position datum, The diecrepancies of about 1 milligal
between these surveys become immediately obvious
whwm gridded using this high precsion techmigoe,

MOSTERS (I

Levelling Marine Potential Field and
Bathymetry Data, a New Approach

M. Marse, B, Sakel

Abstract

The levelling of marine potential field and bathymetry
data his beien o difficult and often time consuming
problem. As part of the Australian Geological Survey
Organisation’s (AGS0D) Timor Sea Project, a major
E:Eu;tﬂ of the marine ship-track potential Held and

vimetry dats which have bevn acquined on the north-
wiest Australian margin since 19063 has been undertaken
ACSD and Desmond Fitegerald and Associates have
developed new techndques for correcting crossover and
other errocs in thiese data;, thereby  enabling  the
production of high quality images for Interpretation.
Typical miarine data  compilatisn may  iclude
Government Sorveys. open-file company data and
forvign surveys, The wide raoge of data sources and
variable navigatlon accuracies Inherent in dada of
different vintages result in crossover ermoms being i
dominant feature of any grid created from such
unlevelled data. Images I;lmdun*d from such data are
difficul W imerpret as arc dominated by lincar
fratures which enincide with shipe tracks To integrate
such data inko o more usable form for accurate geological
interpretation  required  the dnvﬂnpmmt al a' niew
levelling methodology. Firstly in adapting the crossover
bursed levelling techniques familiar in asromagnetics data
processing the survey cruises ane split into “straight™
segments. Then these segments are compressed 1o other
sepments of the survey or other segmenmts of other
surveys b produce 8 crossover network. Sandwell and
Smith's Warld ﬂr.ni.-'rl'_'.' |r|'|.q_ql-." Was ft'f:l“'h.luﬂ! and vsed bs

a regional reference onto which individual surveys were
least square fitled. As a final siape the surveyvs ane
coamipilied inte one large survey and the crossover based
levelling technique callsd loop closure was performed.
Particularly bad fitting segmaents were edied normally.
Thi¢ bathymetry and magnetic data are  levelled
ditferenty (o the gravity data because negional reference
tw nuot normally available. Such data is levelled using a
combination of aossover based oop cdosure levelling
techniques and  fAltering  technologies such as de-
corrugation and micro-levelling, The offshore data are
Eﬁ::[d.l‘.:l H'l.;'r.!l'r"dm‘hun with eishing isnshiare databasis b
procluce a-suite of images of Bouguer anomaly, magnetie
ancmialy, and buthymistry o aphy. These grids have
been filtered and minlpum to produce various
derivativis  and  composites o enhance  the
interpretability of the data, Enormous improvements
upon thie usefulness of the original data-sets have
resulted from this approach

PRSTERS 11

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

. Siradimorsii, K F, MoCue, M. Somerrille,
T, Murrhead, K Muoirfead

Abstract

Setemie recoirds of Auvstralian intra-plate  sarthiquakes
show different characteristics in frequency content, peak
acceleration and duration, when compared with events
from inter-plate regions. In the situation of an insufficen)
number of cquality’ sbrong mation records of nfra-plabe
earthquakes of shon distances, synthetic selsmograms ae
used for testing of structural behaviour. The near-Held
synthetic mocords of lkely intra-plate sarthquakes ane
comatdered, with a typical stromg ground metion durabon
of several seconds. In this approach a Green's Function
mithod is used to simulate & large varthquake by
summation in Hme of a number of smaller sarthquakes of
sub-events. Each sub-mamt m given o slightly differml
time arlgin o sepresent the propagation of a ruplur
along a fault plane. The magnitude 2.3 aftershock of the
2 December 1989 Mowcastle carthquake recorded on ane
of the rock sites was used as sub-event in this study, o
simulate the main shock of magnitude 5.6, Additional
validation studies for events recorded  elurwhens 0
Australia are reporied. The Initial resalts of thwe study
show that the synthetic near-field setsmograms produced
by the Green's Function method are realistic, and can be
msecd b0 represent gronnd  motion  during  tvpical
Australian intra-plate carthgualos.

POSTERS (11

Towards Better Geophysical Modelling
of the Hamersley Iron Province -

I: Magnetic Petrophysics

W W, G, 22 X0 L, AL G Divmebith, . AL Pomeel]

Abstract

The Hamersley Irom I'rovince of Western Australia
ourladng exbensive banded iron formations (BlFs) and L-f."
iron deposits. The mvestigation of magnetic properties of
the Hamersley BIFs, iron ores and other rocks is the fist
step fwards & bether magnetic anomaly nberpretation
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e the provinoe, Dhfferent from any other mck, BIF is
haracierised magnetically by high suscoptibility, strons
anisotropy. high natural remanent magnetism (NEM) jor
high Q@ value) and stronp self-demagnetsation effects
factors make the featunes of BIF-relatod magnetic
anomalies very complicaled, as lustrabed by our
thooretical models. Five hundred and  seventy-four
ariented samplen and some industral dnll tores wene
m!h:ﬂ-.*rl froam the provinee Jor petrophysical and
analyses. Some magnetic petrophysical

esulis ovbtained s far are summarssd bl

The five main iron formations of the Hemersdey Group all
show a similar distribution pattern of mean bulk
aipceptibility (MBS) - & logarithmic bimodal distribution
This mean= that each ron formation has wo magor
seceptibility groups. For the Brockman Iron Formation,
however, the MBS of the Joffre Member BiFs exhilnts a
kogarithmic normal distribution. whereas that of the
Dules Corge Member BIFs shows a stmilar distribution to
the HIFs in the Hamersley Provines as a whole. The Weeli
Wolli, Joffee, Dales Gorgie and Mownt Syivia BIFs hove the
Bighest susceptibility. The Boolgeeda BIF has
intormirdiate susceptibility but it is still higher than that
of the iron ores and other non-BIF rocks. The Marma
Mamba DIF has the lowest susceptibility, which bs even
Jower than the iron ores and dolerite dvkes Iron ores
have intermiediate susceptibility. Brockman martite-
microplaty  haematite  ores  have  slightly  higher
nusceptibillly than Marra Mamba mnmre-—gurthllr OFes
Fresh dolerite and Cheela Spring Basalt have variable
susceptibility, Other rocks are low in susceptibility,

The Dales Gorpe. Joffre and Weeli Wolli BIFs have strong
anisotropy of magmetic susceplibality {AMS) with wall-
doveloped . bedding-parallel or  sub-bedding-parallel
magnetic follation. Some haematite ores the Boolpeeda
BIF and the M MeGrath haematite conglomerate have
low AMS with revognisable iuh-'l.tr.w.idmivpm.ﬂh.l
magnetic ipliation Other rocks, including t hadky
weitherisd BiFs of the Marra Mamibs Formabion, an
generally sotropic,
With respect to the current horizontal, the natural
remanent . magnetisation (NEM) direction of the Joffre,
Mount Svivia and Weell Wolli BIFs are almst totally
seatteresd, However, s hasin-wide nu'rrt]'l—wnt-up post-
folding NRM direction from the Boolpeeda BIFs, and a
north-wesberly sub-horizontal post-folding NRM direction
o the Marra Mamba and Dales Gomge DS can be
recopnimsd. Martife-microplaty harmatite ores of the Tom
Price, Paraburdoo and Channar deposits, and the Barnett-
Lennand haematite conghomerate, have a north-wiesierly
sub-horizontal MEM, while the NEM of the Mount
Whalebeck ores lles in the sorth-woest direction with a
positive inclination around 55° MEM of Marra Mamba
purfacy martte-gocthite ores gemerally has o Borth-
westerly sub-huriesontal Fisher-mean dinsction, but e
difference botween the Fisher and vector means s large
Lhalerite ﬂ].'h-q and Chewla %‘H‘h‘l!‘.'ll Basalt have a FH'IHU'L'I!,'
high NRM intensity, but the directions ane scatiered. NRM
of pbher units has a low buensity: and s insignificant o
magnetic modelling. Weathering and  lightening have
greatly affected the magnetic propertes of some of the
surfacy  samplies,  Reasonable  estimation  of il
characteristic susceptibdlity and NEM of BIFs from the data
red From surface samiples remaing a crocial problem
for -ld'li.l.'\l']I'IH Ly=tticr ma.:ru'.-l‘.il.' n.l'lu'rnql}' ij1.l:|:|"|..l|'|..-|‘.|.|1l|.m..

witich is e aim ol the rest sbage of the study.

POFSTIRS FiRE

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

I Surner, . Wilkes, [, Kolsing, B. Mapesy

Abstract
Since 1980, airborne  radiometoic, magnetic  and
clectromagnietic  (IDMGHEM)  survevs, and  ground

magretic, ¢lectromagnetic (SIROTEM, FM-3, GEM-2A),
and gravity surveys have been employed in kimberlite
enploration in the North Kimberley Provinde of Western
Australia. However, none of the regional surveys have
vl boen able 10 deted o kimberlite clusics ].Hinl:ll 13
discovery by traditional indicator-mineral sampling, The
dizcovery in the Beta Creok project, by Striker Risouiroes
ML, of tweo v diamondiferous kimberiites [ Asbimon 1
and 23 beneath surlace concentrabions of chromite,
provides a site to characterise the style and dimension of
their geophysical response. Thie Ashmare | and 2 pipes
frtrode Proterozvic Wartom Sandstone and each have a
aurface area of approcimately 05 hectares. Thie diatremies
ronsist  of  magmabe  cores surrounded by
sandstome/ kimberlite brecaias, In the upper section,
weathering has reduced the kimberlite to kaolinite clay
and the pipes are overlain by up o 20m of sightly
sificified sandy overborden, Detailed gravity and
froquency domain EM surveys demonstrate that a
1.5mial low and Increased conductivity are the el of
thie weathering of the near surface kimberlite, The
ierrdherlving r.ﬁ. kimberdite consists of several intrusive
phases. some of which produce strongly positive
magnetic anomalies. The results of the study to be
presened in this paper demonstrate that cosarsely spaoed
airboime surveyvs are unlikely 1o detect the small,
commancially significant kimborlites that occur in the
Morth Kimberley. Geophysios s bist applicd o the
peneration of drll targets, from high resolution akrbsorme
and ground based surveys, after indicator mineral
!.-II'|"|F||.'|"|H has distiected Prospectve andas.

FOESTERS il

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

Abstract

Recent advanos m GPS wehnology have enabled the
dirvelopment of & low-most ground magnetomaeter syskem
with the potential to completely sopersede raditonal
grid based magnotic surveys. No longer B there the
inconvenbkence of having to stop to take each reading,
relying on a constant walking pace or the hassle of using
twopofil. The processing for all of which aséume the
operator i+ walking a perfectly stralght line along a pre
established grid which is rarely the case. A system that is
S posifioned enables the aperator i tmkor the suraey
while in progress. A few infill lines or extensions o the
survey can casily be sccommaodated. The system uses ofl-
the-shelf components. and only the back-pack i=
manufactured. This has the advantage that eguipment
i simply be hired 1o add o seoond feld sysiem or
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maintain production when a field break-down ocoums.
The Geometrics G-858  cocsium magnuetometer was
chosen becouse of its high sensitivity and cxcellent in-
theld display ol the recordied magnetiec profile. The GPS
unit is a Trimble Pro XL/XR 12 chanmed model, with
positional *accurackes that are reliably 05m. A hsy
companent of the system ix the 32bit Windows based
softwane used (0 process and integrate the magnetic and
positional data. After the initial calibration at the
buginning of the day, the simplicity of the system is such
that enly two keys newed be pressod. One for the start of a
line and another for the end of a line. Conweguently feld
crew traiming is easy, the poatential for operator error is
minimal, and fiehd production rates are high The system
afters significant improvements in both survey quality
and productivity. The magnetic data i acquired faster,
mwre accuralely and at less cost, all of which ame highly
desirable outcomes. T can be easily adapied o record a
multiplexed signal of MMR and magmelics 1o give
similarly high-resulution resistivity This paper describes
the development of the Normag system together with
case studies derived from some ol the several thousand
line kims of data already acquired in Australia, Africa,
Europe and America.

MRESTACK DEFTH MIGRATION

Pre-Stack Depth Migration Experience in
Less Complicated Geological Environments
T L‘-rrufmx. 5 Hm'fm_g\_-mwfh

Abstract

Dhepth migration differs from time magration in that it
anages seismic data correctly in the presence of lateral
velodty changes. However, for mild lateral veloclty
gradients we often use frme migration for reasons of cost
and stability; the time spent deriving an scourate velocity
field and the increased sensitivity of depth migrahon to
thie vislocity field make depth migration more difficuli 1o
apply. For thise reasons, depth migration has often only
been used when towe migration = percoivisd o il o
image the data propery. YVery often, this means that
diepth migration is only used in particularly difficult and
complex geological environments. Unlortunately, in
these  envinmments, depth migration s often
disappointing bocause wither the ray paths diverge
I"-fll.l.’-'-lil'lﬁ, the subsurface nol o be lemirated h],' tha
rocording, or our curnent moded building technigues are
imadequate for such complicated cascs. For example,
many rmodel updating technigues assume the stirting
moadel v ethner close to the correct angwer, or it is slowly
varying or flat horizons exist. Experience in the Browse
Basin and the North Sea has shown that pre-stack depth
migration can be used to improve imaging substantially
m comparatively simple geological environments. In the
cuse of the Browse Basin, mgged seabed topography can
cause imiaging problems throughout the data that can be
addiessed sucosssiully with pre-stack depth migration. It
is worth notlng that in this context no well information or
peclogical model from an Inlerproeter was mecessary;
building the model became almest entirely a weloaty
Eirkin,g exercise. In many paris of the North Sea o chalk

wor with gentle dips hes above the oil and gas bearing
targets. The chalk has an interval velooity that is typically
twice that of the overburden and the underlying sirata
Consequently, the gentle dips at the wp and bottom of the

chalk are sulficdent o cause image distortbon at the
reservoir kevel that can only be corrected using pre-stack
dt"pll'l mitgration. In these cases, pre-stack depﬂ'l
migration can be viewed & a tool to obtain better images
and higher resolution rather than s teod o obtain an
imagy af all

PRE-STACK NEFTH MICEATION

Pre-Stack Migration Using the
Equivalent Offset Method
I Bamirafi

Abstract

A method of prestack time migration is presented that s
simpler, faster, and provides better velocdy information
thun conventional Kirchhoff methods. It s based on
pristack Kirchholf time migration and can be applied @
bath 2-00 and 3D dada. The method is divided into twa
steps, a pathering process that [orms  commos
scatlerpaing (C5F) F.Ilht'ﬂ and an imaging process ugﬂ
a Kirchholl migration performed independently on e

CSP pather. The CS1* gathering process sums inpuk traos
into equivalent offset bing in oach CSF gather with no
tirne shiftimg, The equivalent offset is defined by an exag
hyperbalic simplification ko the double sequeare rood (DEH)
equation of prestack time migration. A CSP gather i
similar tin 8 CMI pather as both contain offsel braecs and
both represend a vertical armay of scatterpoints, CSP
gathers can be formed at any arbitrary location, have high
fild in their offset bins. and have a much larger offiet
range due o the gathenng of all input traces within the
migration aperture, After the CSP pathers have been
tormed, conventional velocity analysis estimates accurate
prestack migration velocities. The high fold and large
olfsets of the CSP gather provide better tocusing for
improved  veloclly  analysis. The imaping  process
enllapses each CSP gather into a singhe migrated ourtput
trice. It s performed a1 a Kirchholf process, whidh
consists of scaling, Alering, normal moveout (NMO)
correction, and stacking. Significont computational;
savings result trom delaying arithmetic oporativns on the
inpiit sumples unti] after a CSIP gather has been fommed)
This space-time domain methid is suitable for uneven
ppromitries, may be adapted to migrate from topography, |
onables velocity analysis at random locations, and”
permits prestock migrihon of 0 30 volume [nlo an’
arbitrary 2-D line. The method is aten used to presack’
migrate converted-wave (P-5) data and to compite
tissiddunl statics before NMO correction. '

FPRESTACK DEFTH MICRATION

MITAS: Migration Input Trace
Aperlure Selection
M .ﬂ'fdh:l.lu.l, I Hnrn'r. .“:. Hrrh-i

Abstract

Depth migration images using the Kirchhodf methiod ame
shown mmproved by applving “surgical™ muting after”
migration moveeut and before summation. The apertune -
canstruction we describe is (undamentally different fromy
controllisd illumination. In controlled illumination, the
aperture contral is based on stroctural and velocity deplly
models. In migration input trace aperture selection, ik
depends on the appearance of the migration corrected
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data set, analogous le reflection surfaces that after
summation determing the reflector event Reflection
evenl surfuoes, pre-moveout, and surface referenced
moondings whoreas the reflector cvint surfaces, post-
moverul, are sabsurface referenced. For slgnificand

sutpat alter the sum, the reflactor event surfaces must

stationary reglons, Muting selects the stationary
sones that are usually observed as “flal spols™ Non

"ﬂ,ﬂ,‘.l".d-| and & ﬁi]glliﬁ:.u.nl amboanl of .u.11.:|||.1ng_ can b

mmoved. The size and amplitude of Mo spots are
reflector-localised measure of the depth, reflectivity and
mgion of the reflevior sbout the putput “pont” that
aconunits for the reflection recorded.

CROSSING TECHNICAL FRONTIERS
IN MINERAL EXILORATION (1
KEYNOTE ADDRESS

Geophysics as Centrepiece: Its role

in the Australian Antarctic Territory

Pt Oulty AM

Abstracl

Geophysics has had a key role in the Australiin National
Antarctic Besearch Expeditons (AMARE) since their
inception anc, indeed, the entiee system of government of
the Antarctic depends on the spirit of saentific co-
opiration as wad exercised during the Inbermational
Geophysical Year of 1957/58 The preamble to the
Antarctic Treaty refers to the " co-operation on Uhe basbs
of Erecdom of scicniific investigation as applied duning the
International Geophysical Year” Geophysics, specifically
the search for the South Magnetic Pols b test Ganss'
dipode hypothesis, was o major justification for vovages of
radiom e e mdd !Q‘Llld.mltu:}: ancd was an irpriand
quiest into the early days of this century. Most current
Antarctc rescarch amas depend on & peophysical
foundustion. Geophwaics i seldom conducied as o
dincipline for its own sake bul a5 a subjed contribubng io
resplution of major scientific questions sach as what are
the cratonic units and boumdirics currtstibubimg e
Antarctic continent, nuclear test ban monitoring, why
Antarctica has so few carthguakes, and documentation of
tur [ew active volvanoes, Aupstralian Antarctic stabons
conduct observatory programs in selsmology (medudin
Mucicar Test Ban Momitoring) and magnetics, and with
the advent of refined satellite positioning svstems and
interesd in lobal change isswes, pendesy has emenged as a
mjuvenated focus Recent budget decislons have thrown
inbe diasbd the ability to continae some of these activities
There is immense scope for expanded ficld grophysics
E‘ugmm:: especially in auromagnetc and gravity survevs
sth onshore and offshare, and sefsmic surveys offshore
tor global chiangs and broader scientific value. Austealia is
shill & minoe contribator b these programs bul offshon:
seismic PrOgrns fdve biciima e impartant in recent
yuars. Because of the greal area, amall number of worken,
the comt of progran and lack of obvious client groop,
thwre: are mapsr paps in our geophysical understanding of
the Antarctic, and major questions have vid to be defined
and answered

CROSSING TECHNICAL FRONTIIRS
Ef MINENAL EXPLONUATICN (I

Mapping Dykes Using Surface
and Downhole Seismic Methods

A, Erams, M. Llrosemic

Abstract

Seismic methods are commonty used for the dilection of
Faults in thee exploration and production of coal The use
of surface seismic metbods for the dehneatson of verbcal
structure, such as the imaging of dvkes, b nol used in
industry bocause seismic waves transmit from the surface
diown 10 horizondal peflection sucfaces, and neflect back
up to the surface. Consequently, where sub-vertical
structures such as dykes occur, the surface seismic
method fails. Solsmile mothods can be I-IFFHH'!J usng
different sourosroriver peometries. Their ability (o
image dykes may therefore depend wpon on the
peometey used. the dyke thickmness and the seismic wave
propagation mode in relaton o dyke composition and
inbermal struciure. The wse of sufface setsmic methoads
makes it difficult to distinguish between faulls [ ractusnes
and very thin dykes (1-2m in thickness) when a dyke's
thickness is less than the scismic  wavelength.
Commsegguently, borehole seismic methods have to be used
to detect the presenoe of dykes. This paper presents some
results from a rescanch progect which Is altempting to use
both surface and downhole seiemic o detect dyvkes. The
paper shows how a sub-vertical dyke of some 40 m
thickniss and masociated faulting was imaged using
surfsoe seismic mothods, The alternative approach of
poing downhole with seismic sources and receivers
(borchole semibe profiling), showed that dyke sides can
il b successfully imaged at depth, and that in futre, it
should be possible 1o produce an image of both sides of o
dybe, In fis correct orientabion, psing edsting boreholes

MALCKETIC METHODS & CASE STUDNES

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

N Denteile, T, D, Go Buslssior, K. FHillis

Abstract

Chitcropping, deposits of iron one ocoour throughout the
Micdbeback Ranges in central South Australia Several of
these deposits are currently being mined. Simee 1995 BHP
Stewl haw been actively exploring for new mscrvies. The
work described here was carded oul o characterise the
gruptiysical signatune of two deposits of different type to
assist in exploration [or similar deposits concealied by cover.
Tl first depemit, Iron Duchess, i typical of the deposits in
thee southerm part of thie study anca. This other deposst, Tron
Princeted, is urmaal in #s peolopgical: setting, bt s mout
significant in that it is the only blind degsosit known in the
arva. Thi frin ores of the Middichack Range arca lormed by
supergene enrichment of the magnetite-rich BIF, The
ennchmamt process  involves  dissolution of gangue
minerals and partial or total replacement of magnebite by
huernutite and martite. All deposits, whene 4 stratigraphy
can be recognised, sccur within fold structares where the
wriginal rock types were structurally thickened and
exposed by weathering. Shear ses ane abso commonly
assticiabid with mineraliation. Denslty  measuremenis
indicate that iron ore in both the studied deposits had a
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density greater than the host rocks. However, the ore was
nHHt'ul.lamﬁihlc than the bost ol Inom Princess, bt less
magnetic than the host ab Irom Duchess, Hemanent
magnetism was random in both depaosi tion of
avrommagnetic data showed this mmﬂﬂdmwhmu ol
mapping stratigrs and structure, although sgnificant
provussing, notably the vse of sutomatic gain control, was
required o make the best use of tw dita. Gravity surveys
showed both deposits 1o be associated with dear positive
anormalies, In contrast, ground magnetic data are muoch les
wsiful fur direct detection of ore bodies due the varability

of magnetic responses.

MAGNETH. METHODS & CASE STULIES

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

£ Chark, P. Scfemitt, 1. Comard, M. Hudilleston

Abstract

The induced magnetisation of o magnetic source i
proportional o the ambient magnetie feld and varlos in
response (0 natural geomagnetic variahons, such as
diurnal changes, storm fields and pulsations. In contrast,
the remanent magnwtisation is independent of changes tn
the ambient field. The local perturbation of the
goumagnetic variakoms ansing frbm a  subsurface
magnielic body can be determined by simultansons
monitoring of geomagnetic variations al two siles: one
within the static magretic anomaly assocated with the
body and another o 3 remole base station. Total feld
measurements can anly provide a qualitative indication
of the relative contributions of semanent and induced
magnetisation o the anomaly, Monltoring of all thees
ficld compoments al the onsanomaly and base stations,
however, allows the components of the scond arder
gradiumt tensor of the anomalous psrudo-gravitational
potential o be determined. This fensor depends anly on
th source geometry and the measurement location and is
indvpendent of the nature (remanent or induced ),
ma,mi:urtc or direction of ilw souree I'l'l.p.E'r'I.l"hlﬂhl,‘ll‘l
Without making any assumplions abotl source geometry
or location, the Koenigsberger ratio (Q), the direction ol
remanenoe and the direction of letal magnetisation can be
vbtained from the components of this tensor. This
information can constrain magnetic modelling prior o
drilling and remove a major source of ambiguity in
mugnetic imerpretation. The direction to the centre of a
compact sobrce can be delermined directly  from
disgonalisabion of the tensor. Values of O constrain the
magnetic mineralogy of the source and the remanence
direction can discriminale souroes of different ages or
fenl histories. Thus the method can also alleyviate

e geological ambiguity  that afflicts  magnetic
interpretation.  Field  trials of dilferéntial  vector
magnetometry (VM) at several sites, including the
Tallawang netite deposit, Mew South Wales, have
demanstrated the validity of the proposcd in situ methnd,
However, & number of technical difficulties must be
resolvied befoee this mothod can be used routinely,
Accurate characterisation of departures from mutual
orthogonality of the components measured by cach
vector sensor, and the relative onentation of the anomaly
and base stabion sensors, are cruchal o ithe pocoessiul
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implementation of the method,

MALNETIC METHODDS & CASE STUIMES
The Magnetic Daily Variation in
Australia: Dependence of the
Total-Field Signal on Latitude

A. P. Hutclman, F, E, M. Litley, W. H. Canpell,
F. H. Chimatann, C, E. Barfon

Absiract

The gquict daily vanation, denoted 5q, occurs as &
background signal during magnetic surveyving, The
morphologly of 5q 1= dependent on a number of Lactors,

articularly latitude. Type curves that describe the
atituctinal dependence of the horisontal and vertical
components of S on a global seale appear i many e
This paper describes a revent compilation of global Sq
curves for the total magnetic fiokd, whic lpllwmmm;w'
of mest relevanoe o magnetic mapping. An analysis is
then made of total-field variations from a nerth-south lne
ol statinnary recording magnetometers which operated
across central Australia as part of the AWAGS experiment
of 1989-1990. These data are analysed for information on
the magnetic daily varation across the Australis
continent,  particularly  its  latitudinal  variation
Observations cover 4 full year and thelr analysis s
divided into bner seasons toshow variation with soason a5
well as latitude, 'The observed data stow & minimem in
the tutal-field signal in the geomagnetic latilude band
2odeg, - . i support of the global S botal-feld
rurves. There 15 also cear evidence in the AWAGS data
for the path of the S¢ ficus across Anstralla, identitiod by
an amplitede minimum in the daily vanation of e
horental magnetic north component. The band in which
the tolal-ficld Sq varations are generally reduced s
termed the total-field "doldrums”; this band is on the
equator-side of the path of the 5q focus,
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FETROLEUM CASE HISTORIFS: INTERNATIONAL

Hydrucarbon Potential in
Indian Deep Waters
B. Sl 5. Rawad, K. Chuadra

Abstract

Doep water exploration s & natural step forward o
mesess and accrete the hydrocarbon reserves o add to the
endowment after having accomplished this task to a
oertaln extent along the continental shell arvas of India
8l and Matural Gas Corporation Limited of India
[ONGC) has made gradual but steady progress in the
decp  walers beyond  20m  ispbath  exploring
hvdroscarbons, acquiring mulbi-channel seksmic data amd
other geo-scientific data in recent vears. Hydrocarbon
potentiality In the deep waler arcas of known offshore
hasins viz, Kubch, Bombay, Kerala-Konkan, Cauvery and
Krishna-Godavari is analysed in this paper. The
cvoliution of these polycvclic basing was iniblaled as
miracratonic nfts in diverpent margin set-gp at differsnt
geological times. Later these basins .n'ql.umrpuﬂu-mm:
character evolving through typical syn-rift and post-rift
phasis. Ther recently acquired seismic data corroborates
the extension of identified lineaments in deep wter ana
differentiating  the deep sea basinal region info
segmiiied linear ridge-deprission compleses. The
sedimentary thickness in these soa basing varics
between 1 and 8 km, with areas of higher thicknesses
belng mear the shell break and in arcas beyond Z500m
water depth in the proximity of various river mouths in
different basins, The hydrmocarbon potential of deep
wabers of Indla covering about L4 million sq. ki of the
Indian offshuire (s estimated fo be hetweren 5.0 and Y0
Bl tonmes of o1 and ol eguivalent (L .A.I'Iqll}"lﬂ'l- of
about P0.000 ki sedamde data has helped in identifving
and mapping the geological fieahures like submarne fans,
turbidites, bulld-ups, wedge-outs, growth fault related
roll-over anbiclines and other struchural features for
bydrocarbon  prospectivity  in these basins. These
prospects range in siee brom 10 o &0 &g, km accs in
water depth from 300 o 2000m. The averapge prospect
size s about 200sq. kan In the western offshore and about
Hisgy. ke in thee sastem offshore. Exploration of these will
help in establishing a resounce base for future energy
supply of India.

FETROLEUNM CASE HISTORIES: INTERNATIOMNAL

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

M. Heézuon, T, Redabare, | Govman

Abstract

On Nowvember 7, 1998 Azorbaijan will have been
exporting oil bo the “West” for ond year

The first development in one of the world's most
significant hydrocarbon provinees i now cstablishing a
track meeord. The ail eomes from the Cunashli-
Chirag-Acerd Geld oomples which is located 85km south-
oast of the A n ["eninsula in the South Casplan Sea.
More than 12 billion BOE ane trapped within an dlongate,
north-west (o south-cast trending anticlinal Pliooenc
roservidr, which 15 approximately 40 km in length, Sparse
pre-axisting woll data and 2D seismic data gave limibed
insight into the likely seservolr porformance of this huge
structure. An acrelerated development program meeulbed
im the first 3D soquisition in e neggion. Post processing ard
data analysis during an initial 2-year period have achieved
various digrers of sucoess in this unigque ofl provinee.

The 1nmI:mum has been predominantly geophysical
ki aguisition and proovssing of good gqual
sefamic data critical for accurate drilling dopt
prodictions. Much of Hw geophyscal effort bas been
directed tonwards amplitude and coherency analysis plus
AVO prodiction and correct depth positioning. A braif
overview of lechniques used is presented in this paper.

The geological knowkndge of the reservoir formations hos
been improved through the study of cores In appraisal
wells, which have been gathered using soft iment
coring techniques. Challenges include hole stability and
accurate pore pressure prediction in top/ intermediate
holde sections teeming with mud voleamoes and shuallow
pas. The predent and fulure will see’ the wse and
application of pre-stack migrated seismic data to allow
better structural imaging. depth conversion and detailed
investipation inlo encouraging  selsmic  amplitude
variation. The sesmic work program will contine to be
dirccted at the optimised management of the reservalr as
the first developed segment heads towards plateau

FETROLEUS CASE HISTORIES: INTERMATIONAL

Ocean-Bottom Seismograph and
Conventional Reflection Surveys

in the Petrel Sub-Basin: an Integrated
Seismic Study

A Gnclurre, €, Collins, P. Petlonic, T. Fomifie
V. Pilipewrka, B, Dy, ©. Lo

Abstraci

Refraction/ wide-angle scizsmic studies with ocman:
burtbom siismographs (OBSs) in the Petrel sub-basin werne
a part of a broader OBS survey undertaken by AGS0
along & profiles on the Australian North Wt Shelf, The
priject prowvided veloeity information o bebler constrain
the depth conversion of AGS0s reglonal deep reflection
profiles pn the Shelf. One of the main soentific moals of
this project was o understand better the origin ol
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reflectivity ssen in the conventional reflection data,
particulardy in the crust. Oiher objectives of the
survey were to identify the base of the sedimentary
section; identity major intra-crustal boundaries, and
particulardy the crust-mantle boundary; and estimate
Sewenve velocibes. The OBS data were recorded with a 100
m shot interval and were therefore not spatially alinsed
with respect o prevailing velocities and frequencies. This
enabled the utilisation of scismic digital procvessing
techmgues not normally used to process data recorded
with Hhﬂfﬂm-”#M#—-:EE olvrvation geomutrics, F-k
filtering, which was used in g non-conventional fshion
to enhance signal/noise ratio, and depth migration of
wide-angle reflections are particularly rmportant.

Pronminent reflectivity seen in the conventional reflection
dista at two-way imes (TWT) greater than 4 & does not
uum::-prrn:t tr any  velocity  incresss  imaged by
refraction / wide-angie technigues. On the other hand, the
miesl significant velidity moreasse which pocurs at the
hoho not produce high-amplitude near-vertical
fetlections, Interval velocities estimated  from  the
cunventionasl reflection data a2t TWT greater than 2 sec
appear to be up to 1 km/s lower than these derived from
the OBS data, If the fist are used to depth convert
reflection data, then depth 1o selsmic boundaries in the
centre of the basin al TWT 69 & would be undernsstimated
up to 2 km. Seismic reflection and refraction technbygues
are complementary to each other, and both ane reguinsd
to fully interpret the data,

INDUCED POLAREZATION

Radial Resistivity/IF Surveys using a
Downhole Transmitting Electrode

L4 Hurlxr

Abstract

The sensitivity and resolution. of surface resistivity /11
surveys is severely restricted by the conductivity and
thickness of overburden material. An eloctrode array,
using a buried transmitting electrode, has been devised 1o
imcrease  the sensitlvity and resolution of surveys
conducted 0 these environments. The transmitting
electrodde = localed below' the conductive overburden, in
a drillhwle, and voltage and chirgeahility meagunements
are made on the surface along survey lincs radial to the
drilthole. Reconnaissance resistivity / 1P surveys using the
eluctrode  array  were conducted in the Cambro-
Crdovicion MU Wiindsor Volcanics near Charbers Towers
in Queensland, an area covered by the electrically
conductive Late Tertiary Campaspe Beds, and
demvorestrate th effectiveness of the array for detection of
ancmialies from buried base metal targets, Data worne
acquired Irom several susveys conducted around a senes
of adjscent drillholes 1o provide a continuous coverage
across the prospective srea. The data from individial
pindial traverses show the mﬂ.ln:fln[: responsd of the
ground as well as the ground response along the profile,
A muthod for emoving the sounding response, which is
loweal to each drillhole, each radial fraverse has been
devised so thisl the dabi from vach braverse can h.-m.rrErd
imto a comhmous data sl

INDUCED POLARIZATION

Electromagnetic Coupling for Tensor
Reconnaissance [P Surveying

T. Grat
Absiract

I/ resistivity surveying e well established as an
important toal n the exploration for sulphide
milneralisation, The must common survey configurations
used today are the dipole-dipole and gradient arrays. In
TR the bipole-dipole or “reconnaissance (1"
(KL} array @s relatively wunknown and  wenfemiliaz
However, this survey configuration i3 often worth
considering because it offees important advantages for
exploring large areas in & rapid and cost effective manne,

With the use of large fised transmatters, and tially
large tramsmitter-receiver separations, il is important to
consider cloctromagnetic (EM) coupling effects for the
RIT' array. This study presents numerical modelling
results for a simulated frequency-domain RIT survey
over a conductive hali-space.

EM coupling for 'vector’ mode calculations (using
measurements from a siagle transmitber) exhibit o Gy
simple behaviour of increasing phase with incroasing
distance from the transmitter. The EM coupling phase
response has the same sign as a normal 1P res
However, EM coupling for “nsor’ mode caloulations
(using measurements from two separate, near ort
transmitbers) exhibit o more complex behaviour with
regions around the tranamitbers having both positive and
negative phiase responses. This thearetical EM coupling
behaviour is demonstrated in actual field measurcment:

Importantly, modelling results indicate the - standand
frequency domain EM coupling remavial sclveme known
s “bpt de-coupling’ or ‘phase extrapolation’ is &
elfective for the RIP array an it s for the dipole-dipole
ard gradient arrays. That Is, even though the EM
coupling response is more complex spatially for the RIP
arrav, In fypleal resistivity environments, it i= not o0
severe for careful application of the phase extrapolation
techniquee, which requines good quality data parficulary
at the lower requenches.

INDUCED POLAREEATION

To Remove EM Coupling
from IP Data in Situ

I. He

Absiract

[P is an effective mwthod for metal ore finding, however
8 coupling in bow clectre resistance arcas such as the
western area of Australia has reduced much of &
elfectivencss. The nature of EM coupling differenoe
betwien time-domiain and frequency-domain has beem
interpreted in the article firstly 11 f8 pointed out that BV
coupling could be removed from [P oeasily in the
frequency-domain under strong EM coupling. We als
provide two methods for the removal of EM coupling
trom [F: coupling cutting and dual-frequency cohesemoy
dirmodulation. The former cuts the componenl malaly
composed of EM, the latter removes active and negative
EM by themselves. The two mcthods can petain the [P
componet very well, but the latter ks a unbgoe feature ol
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Doal-IP. The author has taken o Dual-IP instrument o
Avstralia and Malaysha in 79, Somve in-sifu feals wers
carried out, and valid 1P datn were soquined. Dual-IP
technology his been widely used in continental area of
China. Some representative cases are fsted in the article.

GREOTHYSICS IN NaW

Positive Impacts and Future
Direction of Discovery 2000
D. Robson

Abstract

The New South Wales Governmient Discovery 2000
E‘qﬂll‘lﬁlﬁl‘lﬂ Irihatve rnmnwrr_lr' KN} will comtrams ko
provide the products for companies to further develop
their exploration strategios. In its first four vears this
program has been very successtul and excoeded many of
s prighal goals, Orverall State-wide mineral exploration
activity has increased by &0% with tofal anmnal
exgunditure pow over S100 million, One of e sucoesses
of the Discovery 200 progeam has been o sncourage
both mineral and petroleum explorers into "new” aneas,
mot previously considered o be prospectivi. Within the
[Mecovery 2000 mineral project aneas there ane 160 new
Enploration Lioindes (EL's) This covers sbout 21% of all
ground under EL's in the State, Sixby-seven companies,
ranging from majors 10 juniors, have taken out
exploration tithes, Petrolenm exploration has: mane than
doubled and is at thee highest level of activity for over 30
years, This s partioulady evident in the Darding  Basin
wheere there is significant potenfial for large gas bearing
structures, The Discovery 2000 informalion systems
projects ane close fo n1m1:|-|rl:i.|:|h. The world-class Diigital
Imaging Geological survey System [ DIGS(r) ) & now
operational and provides repid metrieval of company
éxploration data. Cwer half o million documents (bext and
maps, both black and white and colour) have been
scanned and indiewed. Geosownoe Data Packages on C-
RO have been released over all of the Discovery NN
mineral arvah. Thise packoges contain all available
grophysical imagery, geological and geochemnical data, A
featuere of thesse 'lq.-l.ﬁ.uﬂ,l.rh ks a Frst- s ||!L1.b,."rpt:'h:|t|-|.'|n o
thit geophysical data.

A sum ol $10 milllon is be spent over the next 3 years
Now arvas betng considened for airborne geophysical and
gravity survevs including the Cobar [ Nymagee area , the
Gilmore Structure and along the Peel Thrust With the
help of the Discovery 2000 initiative, New South Wales is
increasingly being recopnised a5 an atiractive tanget for
minisral and petroleam resouroes development.

GEOPFHYSICS EN NSW

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

N. Direen

Absiract

Geoplrysiial modelling combsined with rocent geological
mapping indicates that the Koonenberry belt of far
western MSW s a Mid Palsvoseoic fold and thrst system,
This new interpretation relies wpon the different
Eh.-!nlph?miml and sbructoral ettriboates of fowr distinct
teclons-steatigraphi- packapes,

R T Interraonal Cophyicnl Comieeriod o EubIbTon

Packoge 1 compriscs mised, multliply deformed, Latke
Neaproterozoic - Late Cambrian rift and continental
muargin sequences. Package [ comprises Late Cambrian

Early Drdovician mixed carbonate-siliciclastic facies, and
has been subjected to bwo minor and o major
deformation event. Package 11 contains fluvial-lacastrine
red beds and valeanion with one mugor and o ransr st
of folds. Package 1V is the Late Devonlan Mulga Downs
Group, a generally Aat=lying fluvial cover sequenoe with
mestricted folding. Fault kinematics are constrained by
analysis and modelling of geophysical data, which
indicate acrome-strike repetitions of various stquences.
High spatial frequency magnetic linear features require
steep wuTiace dlpll. bt listric choractr s demandied Ir:.-
hower frequency magnetic anomalies which are best fitled
by sub-horizontal bodies at mid-crustal depths. Detailed
analysin shows many anomalics are skewoed (o the cast
near the pnunnnﬁnf-ru-.-iplﬂrd fmult=. However the major
Koomenberry Fault is 0 west-dipping back-thrust. These
features strongly sugpest that Koanenborry belt |s a
west-vergent throst package that detaches in the mid-
crust. The principle fold-thmst deformation occurred
during the Silurian, prior o deposition of package 11, and
probably corresponds to the Uenambran event in the
Lachlan Fold Belt. This deformation overprints o Late
Cambran event that has deformed Package | Thise
romniclusions indicate that the Kmrnhﬂ'r_\.- Bell s & wone
of overlap between the Lachlan and Delamerlan Orogens.

POTENTIAL FIELD INTERPRETATHON TECHMNICHIES (1)

Multi-scale Edge Analysis
of Potential Field Data

M. Archubald, P, Gme, F. Roschetn

Abstract

Mapping the thrise-dimendonal distribution of rock
properties: from stifial field data is a difficult and
arducas task, with tmherent ambiguity remriming & major
problem. We apply a combination of automated
inferpretation p ures, hosed on multi-acale wavelet
analysis and three-dimiensional vissalisation methods, o
attemipl ho extract peometrieal informathon from pobential
Geld datesets, and display this information in an easily
understandable and intuitive way. The resulting
visualisations arne similar o ‘worm® maps commonly
produced by interpretation of acromagnetic data, but ane
difimed in three dimensions,

Ihe techniques are tested on s series of synthetic and
olssrrved diutasets, of varying complexity and scals, The
tests show both the effectiveness of the technigque a8 an
aid tor thee grological mterpretation of potential field maps
and in its use for providing constraints on the three-
dimensional grology.

The results of the testing on synthetic datascts shaw that
for certain geometrips there is an intubive relabionship
botwioen 3D edge location and shape, and subsurface
prometrics ﬂlwﬁl n'l.!rhmnhrrn prove particularly robust
even under ‘noisy’ conditions where fine scale features
{i.e. the response of laterites in magnetic datasets) mask
the courser scale features that characterise the broader

geological picture.

Thive real datasiets ab different srales have been analysed.
These incluide the Wostorn Australian gravity  ditasct
{represonting  the terranc-scale), acromagnetic data
covering a 11100, 000 scale map shoed from contral Victoria,

Canterence Proview (dober | Movember 1998 115




ond a mine camp-scale seromagnetic dataset from &
mineralised grovnstone lerrane in Western Australie. The
results produce different information at differont scabes
At the continent-scale the mult-scale edges allow
diserimination of different lectonic styles, and comparison
of the ugnificance of crustal-seale structures At the
ihistrict to mine cemp scalie the adges cin b usesd for
goological mopping purposss such as 1o map subtle
changes in sedimentary sequences, map alteration
patherns, and comstrain pluton geometries ai depth.

POTENTIAL FIELD INTERTRETATION TECHMNIQUES 6l

Separation Filtering of Aeromagnetic
Data Using Filter-Banks
7. Rrasadild-Samrbl

Abstract

Filter-bank transforms analyse the local freguency
coevbent of o stgnal, Thas informmation can be used o design
matched filters that adapt 1o local properties of the data.
Matched filters can be applied to seromegnetic data o
soparale the responses of depth-varying magnetic layers
and are known in this case as separation fillers. The
perfurmanee. of  filler-bank  separabon  fillers. s
demonstrated on bwo synthetic data sets, cach with a
deep and shallow magnetic laver with differing amounts
of depth variation. The medelled data were analysed
with a Gaussian filter-bank and conventional plobal
Fourier methods. The Gaussian filter-bank method was
merre elfective than the Fourer method when the depth to
the layvers was highly variable because the filter-bank was
bl 1o adapt w0 the changing local frequency properties
of the data. The numerical accuracy of the Fourier method
helped it perform better when the layers were at
approcdmalely constant depths becaunse the observed
data closely fitted the Fourer model. These rsults give a
preliminary indication that the filter-bank approach to
separation filtering provides an effective method for
soparating the anomalies of magnetic layers that vary
signiticantly in depth, The method also automatically
produces crude depth estimates of the layers which may
b wscfunl as @ first-pass inberpoetaiion,

B INTERPRETATION

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

F. Sugemyg
Abstracl

The finie-clement method (FEM) has been used as a
powerfil method for solving  comples  modedling
problems in electromagnetics,. The stralghtforward
approach in the conventional finife-clement method to
electromagnetic problems i o apply the FEM to
Muaxwell's equations directly and solve for the electric or
the magnetic felds. Each component of the electric and
magnetic fields s approximated mdependently asimg the
brasis function assigned at the element corner nodes, The
method works well for some applications, However, the
presence of inhomogeneous  conductivity in earth
stracturcs implies that at the inter-clement intertace the
normal component o the Field s discombimuaoos and thae

tangerhal component of the Bield must be conbinuous. n
this sitwation, where it reguines an fnherent constradnt in

the electric or magnetic fields, the approach used in the
comventional findte-clement method is not approprinte.

The use ol the edge-clement based FEM addresses thow
problems. It takes the whole vector of the feld
componints in the approximation as one entity mstesd of
independently and formulates the problem in ferms of
the electric or magnetic field components tangential to an
el of the element, guaranbesing conbinuity of the
tangential components and  allowing the normal
compaonent to jump al the element intecfaces. The edpe-
element vector basis function is also constructed specially
to be divergence free and hence in quasi-static
approximation it satisfies the divergence free condition of
the ehectric and thee magnetic lelds within cach element

An etficient and accurate 30D full-domain finite-clemend
program was developed based on the hixabedral edpes
element bichn o caleulate the TDEM responses of
eomples 30 gealogical structures, The results show that
the program is capable of modelling comples 30
structures and works well at high conductivity contrasts
furp o 1ONL000: | |

EM INTERPRETATION

Modelling the EM System Response
of Geological Complexity Accurately

A Roche, F. Sugeng, £ Xiong

Abstract

For many vears, EM modellers were amongst the
strongest proponerds of the fat warth society  beranise
geological complexities such as topography. lmegulas
bedding, dipping faults, curving boundanes and high
conductivity contrast werne too difficudt to moded. Using an
edge-element method, we have been able 5o model these
elfects lor 3D models for contrats e high as 1 million o
1. Wi have alan used conventional finite-element methods:
tr model thiese effeds for 2D models activated by 3
sources. The question is: are these results right?

Simpler models such as mulbple thin sheet struchans:
with arbilrary. odentation mudbi-blick  models o
lavered hosts continue to femaiin useful for 4 variehy of
ool tankos. These an based on integral equation and
hybrid methods, By applving programs based on differenl
mathemnatical algorithms to kimilar structures, we ane able
to establish regimies of accurscy Tor cach. Eventually, this
should allow uws (o dstablish empirically  deérival
disretisation cribema for mesdel .'H.IILL‘II'IH. Wie describe the
scope of our five major programs and present an cuampls
of eross virification againet & simpleé model

Accurabe modelling must also sccount for EM system
etfects such as transmitter waveform, stacking algorithma
recetver windows and system prometry. We show an
example of wing & progrem o compure the resolutmg
capability of hﬂllmphvr and Aved wing AEM sysiems plug
an example of the errors of nol modelling thie transmithe
crreir Loy l.'l.'l'l'.I.'L"l'.'Ij}'. F|.1'|u|:|:|.l. oy i pscyrss isues n*[dlinsﬂl'
the use and dievelopment of modelling software.
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MINERAL CASE HISTORIES: AUSTRALLA ill)

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

M. Howse, M. Dentith, A Trench, D Mitler, D) Groes

Abstract

The  highly mineralived (Au, Ni}) Kambalda-
Widgiomooltha area comprises typical lale Archavan
pramtoid-proenstone sequences, and ks sivated within
thi: Kalgoorliv Terrane of the southern Nomseman-Wilama
Belt i the Yikgarm Craton of Western Australia. In the
Kambalda-Widgiemoaltha  area  high-resolution
seromagnutic dota, two deep seismic reflection profiles
and gravity data are available to examine the geophysical
signature snd  threo-dimensional stracture of this
fmportant ared. The Kambalds-Widgemoolths area s
divided, from west to east, into three faull-bounded
domaing, the Coolgardie, the Kambalda and Parker
Domaing.  Lithological associations  and  structiueal
features diefined by the acromagnetic data substantiate
the division of the study area into three north-north-west-
trending domaing, and indicate that cach domain consists
of by, approcmately egpual-width, sub-domains. A four
slage deformation uenmew is recognised feom the
seromagnetic data which includes early recumbent
fusleting and thrust repetition (1), regiomal north-north-
west  lolding and  Imbdeation [(D2),  transcurment
mervesnaait on major north-north-weat shear sones (03),
and the farmation of late nastthsmiorth-vast and north-
wesi-lrending lineaments (I Two deep (s TWT)
seismic mflection profiles scross the Coolgardie and
Kambalda Domains reveal a three-layered orust beneath
the study ama, The upper laver, which includes the
greenslone bell, is generally unrefledive in the upper 5
km, becoming more reflective towards its base at 7.5 1o 10
km dupth. The lower part of this layer 18 more meflective
and comprises a felsic unit thal could be a continuatson of
the greenstone belt strafizraphy, attenuatied basement, or
rift-related  sedimentary rocks. Domain-bounding faults
are imtorproted aa listric stroctures that have allowed the
partial imbnicatiom of the domaims doring regional
deformation. The middle laver extonds to between 23 - 27
km and it is characterised by moderate lo strong, vardably
dipping reflections, [t is interpreted as an imbricate
wequence  of graniioids anrg.nci-:-m. A more
homogeneous, but weakly reflective, character s
indicative of the lower crustal layver. East-dipping
truncating reflectors al the western margin of the study
amva suggest that this layer i younger than the upper and
middie lavers and may, therofore, epresent the late-
bectomic external granitoids. The Meoho is not imaged, but
a grnwral diecrease in the number of reflections indicaies
that the erust i= about 35 kan thick.

MINERAL CASE HESTORIES: AUSTRALLA (11

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

T. Mackey, P. [, Gunn, A, Mevzoer, [ Rlmke

Abstract

The Australian Geological Survey. Oirganieation  has
prﬂ!umd el i:'l.l-l.:tpl'l,:lulzhn af |.I.rr|:r|:|'|.nﬂn|:l:u', Eravil:'_!.- ol
available out andd deill information for the Boulla and
Springvale 1: 0 map sheets that cover the areas
where units of the p vie Mount Isa Inlier plunge
southward beneath a cover of flat lying Cambrian and
younger sediments, A methodology has been developed
for this nferprrtation which could be wsed ad 3 basis for
a nation-wide study of “Australia under cover®, The
prime basin of the interpretation was acromagnetic data
which miaps magnetic basement umits beneath the
penerally magnetically transparent cover units. Magnotic
umages map magnetic units and the starting philosophy
of the magnetic interpretation was o produde an inatial
“magniehe source map”. To asast this task varous
processing and enhancements, and enbancements of the
grophymical and geological data were prepared as GIS
lavers. The interpretotion was prodoced as a GIS overday,
The outlines of magnetic sources (logether with depths,
depth extents and dips where possible) were estrmated
on the basis of the laws of magnetlc induction assisted
whiere appropriste by reference o compilations of miodel
magnotic ¥ respondes. Thie magnebic source map can
b reparded as a fact map, that could be produced by any
competent physicist with no knowkadge of geology, Thar
geological stage was reached when, as far as possible,
grological Tdentilications wore assigned to the magnetic
spurces and structure and the distributbon of nen
magnotic units was inferred. The stage of geological
identification usisd ancillary Information such as outérop
geology, drill information and gravity data  plus
prological reasoning based on forms, associations and
poplitedes of the maegnetic sources. Stroctone was
deduced from the geometrical relationships of souroes,
As will v defining the continuation of thee onits of the
IM'roterpzoic Mount lsa Inlier, the interpretation also
defined the thickness of the overlving Cambrian
Cieorging Basin sediments in the unea thereby providing a
guide to the petrolenm prospectivity of the area
Previpusly unkoown volcanic units were identified
within the (G hasin sediments plus a series of
intrusive features that J.Flt:'ut bib have brivierisd  this
Gaeorging basin saction so that their tops ane close to the
prosent day Land surface. The mtrusions have dimensions
and characteristics similar to kimberlite pipes.

MINERAL CASE HISTORIES: AUSTRALLA UD

The Nature of the Basement Lo the
Kimberley Block, North-western Australia

P. 1. Guiom, A. | Meixnier

Abstract

Interpretations of aeromagnetic data o define the nature
of the basement beneath the sediments of the Kimberley
Busin of northewistern Australia are complicated by the
magnetie offects of the extensive hotspot related Hart
Dderite and Carson Voleandes and relabed feeders which
occur within thwe sediment section of the Kimberley Basin,
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The magnetic effects of these sources can however be
suppressed by upward continuation and  stabilised
dowmward contimestion o reveal what a o b a
largely granitic basement to the area. Compufter
masdelling has defined the geometry and density and
magnetic characteristics of what mav be a romnant of an
ophiolite slice emplaced under the south-eastern margin
of the Kimberley %Il:-ﬂ. during subduction related 1o the
converpence of a Kimberley “micro-continent” with the
main Australian continent, Linear gravity lows over the
Kimberley Block may define granites formed as a result of
the subduction Five north-sast trending sores of
dittering lihologies can be identified in the basement on
thee bazi= of differing characteristice in thieir associnted
magnethe and  gravity felds. A conjugate dyke-filled
fracture system, apparently melated to Devonian-
Carboniferous rifting processes has been superimposed
im the ares. Suites of thsr fractures ane located over areas

interpreted as junctions between zones of dilferent
lithodoggies tn the hasemont.

L EXPLORATION: TOMOGRATTY
KEYNOTE ADDRESS

Limitations of Geotomography
5. Greemhalgh, T, Grudwr

Absitract

Much has been published in the Hierature on geo-
tomagraphic techniques, but litthe i known aboat ¢
basic limitations or usage guidclines. For exemple, what
imape resalution can one avpect for a given ment
geometry? In particular, various implicit or explicit
assimptions are left unquestioned and their potential
impact on mmversion sesults remain unkngeen.

Most inversion methods based on 4 chosen Jarward
model, are actually search algorithms for o global
minimum in a wonclincar, high dimensional [function
space. Mathematical techniques for true non-linear
inversion are widely available. However, the high
dimensionality of the function domain makes them, at
this paint of tme, mfeasble for application in selsmic
tomography.  Insbead, linearised minimisation  is
frequently wsed in iterative minimisation schemes, with
the amsumption that a global minimum or & minimum
sufficlently close to the real world situation can be found.

Thie high dimensionality of the function space alio makes
it impossible to rigorously analyse soch inversion
achemes in fterms of convergence, stability and
predictability. Consequently, the relability of mnversion
results ks not well understood and Lurgely neglecied in the
apigmic tomography literatire.

The synthetic experiments reported here illustrate the
serious effect that inadequate spatial sampling and nodse
have on image reconstruction, Even minor erronsg doe to
reunding and inocouracles In forward modelling, get
greatly amplified in the ms. The results obtained
chiable a better understanding of the senaitivities and
limitatinns of tomographic inversion

OIL EXPLORATION: TOMOGRAMTY

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

5 Brerbanm, 5, Greenfalgh

Absiract

I'raditionally seismic exploration techniques have nol
been widely used in hard rock mining and exploration
cowvironments, To faclilaly fester and oo scourde
shallow high-resolution seismic surveyvs a high-frequency
ehectric  discharge (sparker) selsmic  source  was
devel The main design regquirements of this soune
i ik (1) schivve rapid devwmhaale firing, (2) it
down surface diamond drill holes (Mhamm diameter), (3
provide similar energy lovel and froquency nm'rtm won
seismic dictonalor so as o j:m:dul:t' wnefii] sha
over a distance up to 200 meters, and (4) it m.r.ld be
highly repeatable and reliable. The sparker system
cosists of 4 surface contoed and uE source, windy
cable and depth encoder, and a nt:w ole probe. The
kg downhole probe, which hay a diameter of S0mm and
bemgth of approximately 3m. produces a discharge l:ru:'rﬁ'
oubput of 480]. The innovation with this sparker s that
the 60F, 5000V discharge capacitor i contained within the
downhole probe, thus overcoming the problem of
significant power loss through the high resistance of the
cable and the effocts of inductanoe experivnosd by other
surface capacitor arc discharge sources. The sparkes
described does not include o discharge chamber, but
instoad relies on the saline conditicns of a Duld [ked
borehole to enable sxplosive plasma bubble formation o
occur, Initial field bests in the hard rock envirenment of
Kambalda, Western Australia, provided some very
imcrmragimg resulis Thie abality of the sparker to operibe
in a hnﬂll'rl:gc under hydrostatic beads in exocss of 250m
and to prodoce cear reorived signals at distances in
umceis of 100m was demonstrated, The output signal of &
aingle shot of the sparker compared very favourably with
that prosduced by a sesmic detonator onder the same
comditions. The firing rate i the leld was foumd fo b
approximately 5 shots per minute. Repeatability of the
sigral was excellent,

CHL EXPLCHCATICRN: TOMOGRAFHY

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

T. Gruber, 5. Greenlualgh

Abstract

Sersmic tomography techniques based on fire break time
inversion are a convenient way to recover velocity fickds
However, these techniques only use a small fraction of
available selsmogram  date. Migeation  uses  endieg
reflection selsmograms bul stops short of actual
ImveTsion, using & sumdming S averaging miethod. The
resull is a smeared image of diffractor points, which
makes it difficult fo recover weaker events. In this paper
we develop o setsmec inversion bechnigue b neoves
dilfvactors  and  peflectors  From  full  wavelorm
setkmogrrams by direct inversion, rather than 2 migration
based approach, W choomse o simple, idenlised modefimg
scheme 1o highlight the basic sdvantages and limilations:
inherent to this class of inversion techniguees, and derive
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several important and gumeric guidclines applicable to
the design and development of full-waveform-based
inversion algorithms. We propose a modelling acheme: for
diffractions, reflections snd refractions in an arbitrary
velocity fedd, By using & source-wavelel estimation
method, we linearise the forward model and are able to
obtain a diffractor/ reflector field recovery scheme that is
based on standard iterative malnx mversion. Our
investigation seveals that the algorithm provides super-
reselution of the structune companed o thee time-af-flight
temography and requires only a surprisingly small
puimber of soniroes and receivers (o sucosasful wperation.
However, ke all super-resolulion systems it Is highly
prong o nolse capture, where noise is any system
paknpwn. In cur case this translates into naccuracies in
the a prion velocity field systimate and the seismic wave
shape (amplitudes. Our experiments show that the
background velocity field needs to be known with an
unrealistic accuracy of better than ome  peroent,
stippresting that this dass of lineadsed inversion schemes
i unsuitable for real-world datas sets. The scheme
highlights the pitfalls of any full waveform inversion
approach Without  adequate  amplitude / phuase
ealtbration, and velocity control, wavelorm dynamics can
be mis-inveried o produdce spurious struchures.

ELECTRICAL & B3 CASE STUDMES (1)

Geophysical Characterisation of the
Region Around a Longwall Coal Mine:
Electrical Properties at Appin, N5SW

K. Yoz, 01 Engelw, 5. Lantker, Gi Povle, P Hiafherly, X. Lo

Abstract

In ordér ba '|'.|-1'rr]||:'t surFlace |.|.'|I'IE st Transent
Electromagrwtic (LOTEM) survey response at Appin,
NSW. models were run based on resistivity logs of the
sedimentary section, from surface through to the coal
measures. These gave the surprising prediction that the
3m Bulli coal seam would have a pronounced effect on
the response in spite of its H-500m depths, and thos
mining of the seam should also be casily observed from
surface. Whal ks miore, the elfects of draining gases from
the seam should be easily resolvable by repeatl measurnes,
However, LOTEM méssurements repeated ome year
wpart over Bhe Appm Colliery showod offects won limes
larger than could be explained by elther of these other
two mechanisms. The explanation s that the stress
release with the mining led o subsidenoe extending over
4 thickness of at least 200m above the seam. Reslstivity |s
greatly increased in the subsidence rone due to a
drainage of water. This picture is in complete accord with
reprabied seismic reflection surveys and monitoring of
microscismic cvents along the same line. The surveys
were also a demonstration of the (DMT-patented)
distributed EM field acquisition concept. They . shonved
that very lange volumes of multi-channel data can be
acquired rapidly and cconomically using a seismic - like
ficld system, Such data are essential to mulbdimensional
inversion and interpretation, The LOTEM measurcments
were carredd oul |;|':.' HardsourDiom {Iﬂmulling and DT
{DeutscheMontanTechnologle) with support of the
Corman Government, BHP and ACARP. The seisrmac
work was done by BHP Coal, Collieries Division, and the
micrustismic work by CSIRO DEM. A more complete
report will be prepared in the near future,

ELECTRICAL & EM CASE STULHES (111

Examples from a new EM and
Electrical Methods Receiver System

A Diwcwr, P Willimws, G Turrer, I Aminiren,
T Tully. X CVEKeefe

Abstracl

Thi SMARTem Electrical Methods Geophysical Receiver
System has evolved during the last three years as @
flexible mow tonl for TEM, IP and other electrical
grophysical survey mithods, This paper presents a briel
description of that instrument and several case studies
undertaken recently in Australia. First prototyped in mid-
1995, the SMARTem recetver i now increasingly used in
mineral explosation and o delineation  geophysics,
Based on a rugged PC with a familiar operating system
and programmad in a high leved language, ite aim is to
increase the value of the data obtaimed in ehectrical
geophysical dampaigns. In addibon e derrving oul
geophysical tasks in a graphics-rich environment it
functions as a digital storage oscilloscope and spectrum
analyser. SMARTem has been weed in fived-loop,
maoving-loop, borehole (conventional and 3-component)
and underground surveys in both direct-trigger and
crystal synchronised modes. TEM data from Leinster and
Kambalda in Weatern Australia illustrate the use being
made of SMARTem in the exploration for nickel deposits
in Wisstern: Australie,. Dala s typically collecied in or
arvund ¢xisting mine infrastructure where electrical
interterence from or grids and other sources is
significant. Signal and data processing strategics have
been developed and optimised o allow data of the
desired quality to be collected ot good rates of
production. At Honeymoon Well, Weshem Australia,
SMARTem work has boen carried out over the Wedgetail
Duepaosit - a popular site for tests of TEM instramentation
Fised-loop and moving-loop TEM data from the site is
presented to (llustrate this instrumsmt’s perdformance in
the mapping of this very difficull geophysical targoet
Recently, SMAKTem borehole TEM data has been
collected underground at Mouink [=a in the exploration for
new Deep Coppeer ome bodies. Examples of data sets and
processing nesalts an discussed

ELECTRICAL & EM CASE STUDIES

An Historical Perspective on the
Discovery of the Wilga Zn-Cu Orebody

5. Bajugopalan, 5, Hiydow, F. Lividemiay, I Hory

Abstract

The Wilga and Currawong Zn-Co mssive sulphide
deposits lie within Silurian volcanics in the Limestone
Criock Graben In a migged and remote region of north=
eastern Victona In the carly seventies, Western Mining
Corporation Lid, fullowed up soil sanipling geochemical
ancenalies with [P surveys. But deill holes, sited to test
geochemical and/or 1P anomalies,  intersected
disseminated pyrite and, in xome coses, strimger
chaleopyrite but no massive salphides, No convincing EM
pnonnalies could be confirmed from carly EM surveys
{Crone shootback on ground and frequency-domain in the
air) In 1977-78, o Transient Electromagnetic survey wias
initiated after an extended trial using the Russian MPPO-1
syidem showesd that the ground coverage was much better
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than expected. The initial 50 m moving loop TEM survey
aver the Wilga Prospect revealed an elevated value st the
last staticn oo the lest line. The survey was extended
revealing a strong anomaly which was drilled and
massive sulphides intersected (255 metres of 4.10% Cu,
D46% Ph, 7.28% Zn and 315 g/t Ag) The deposit at
Currawong, about 4 km o l|'rL" NE of Wilga, was
discovered after the 50 m loop TEM was replaced with 100
m loop TEM. The Wilga depostt conssis of a singhe
ellipsoidal lens giving a reserve of nearly 4 Mi grading 3%
Cw, 6% 2nand 23 g/t Ag The Wilga and Currawong
depositn are both lerite-chalcopyrite massive
sulphides. The Wll.g.a orebody was mincd Em:m 1993 wll
1986 by Macquarie Resources in partnérship with
Darrechvrst Limutesd. The anomalons peocksemisiry, [P and
gossanows tome al Wilga ooour near thae oot of @ ridge
and lie updip of the deposit. Detafled drilling o Wilga
shanwid that it is a blind dieposit, buried o about B0 m and
lying parallel to e :.]uﬁfdn.:[ the Wil This st unswsooessiul
dﬂll-!mlu At Wilga, w was localed on peochemical
indications, missed the deposit by only 10 m, Both Wilga
andd Currawng ane genuine guophysical discovenes. The
prospective area was defined by geochemistry but both

i were found by following up TEM anomalies after
rsimbcroas Al bl wdbod I best ,Ej:u.'iu:m.ll.‘ui el s
failed to interssct massive sulphides

POSTERS {1110

3D Seismic Survey in Reclaimed Land
M. .'rllnr:,l-iu.?l.r. . A, T M.uhl.ly.mu

Abstract

Revently our 30 sedsmie expierience in a difficult area in
i.li.'li.l't reviedabod Ly BTl |.'lru]'.r||,tuu riv thar achaal
applications. Those include data procescing artefacts
cousd by inevitable  rregularities of  soqoisition
prometry and moch lower Frequency content than
existing 20} setsmic results, For further investigations of
those problems, a 3D svismic data st was acquired with
more complele acquisition geometry in an ald Japanese
oil field ot this end oof 1997, The: M ares size of abowut 9 g,
km was decided to be appropriate for a target depth of
2km and the given simvev budget. Thie ares is mostly rice
fields in mlammed land and dharactensed by fewer
constraings on 30 schimic survey, availability of well
information, snd complex peological structure. The
acquisition was intended to be in ewoess of usual
ppecifications for production 3D scismic =0 thal the
sorvieys with various kinds of geometry could be
simubated by partial sedection of the data. The survey was
successiully carriod out with vibrator sources excopl for a
fathare fo gt permission from one Lind owner. However,
the obtained data show the very comples nature of the
wavelield partly because of reclalmed land. Especially,
stronp; Fnging wave irains required suppression st the
eatlier stage of data procvssing. Their characheristion wene
investigated and the relationship between the dominant
trequency and the situation of the previous lake was
f-H'CLlEI'II-IrI.'IJ.. Hln:.- nFrFiﬂ.m:'l'lr! have been taken o
suppress them. However, the rosolts show that the
amplitude  distortion  introduced  at  the vinging
stippression covsed o poar mapping image of steep dip
reflections, The experienos ested that the original
amplitude of relleched signals !Euld be maintained aller
supprossion of the rnging, Special treatment of the
reflection amplitude during the suppnssion prooesses

T — -

resiilted ina betler image. After proconditioning the dala
optimally in such ways, more sccurate evaluations and
compensatinns for peometry imprnt were conducied
with confidence.

INISTERS (06

On the Relation Between the Stacking
Pracess and the Resalution of a Stacked
Section in a Crosswell Seismic Survey

| Matdnslviona, 5. Rokugaoa, T Yokoty, T. Migerzaks, V. Kak
Abstract

This paper  describes the effect of sourde freoeher
goometrical arrangements an the lateral resolution when
implementing the diffraction stacking process (n crosswell
spfernie survey. Diffraction stacking with stacking velocity
analysis §8 equivalent to the Kirchhofi prestack time
migration except for performing stacking velocity
analysis. Basically, the mesolving pover of seismic data
depends on the dominant freguency of the nacorded
wavelet and average velocity of the mediom, 1t =
proposed that lateral sosolving power is controlled by
sonce recciver goomctncal arrangemends. To olbdain a
better understanding of the conoept of the scismic lateral
resalution, the problem of selsmic imaging ks approached |
from the viewpoint of interference of egqui-travel Hne
planies.  Suitable  aource/receiver  geometrical
arcangemimts in homogeneous medin are discussed
Thame stumlies are illustrated on 8 pomerweal sdomalatm
maoded, in which the eoro phase Ricker wavelet s used and
homogencous and  otropic media ane assumod. The
fallowing  conclusfans can  be  oblaincd.  Firstly,
gosufce | peded ver samipling at a constant interval influcnoes
thiiz Literal resolitiomn, The s of a coarser interval nsalis
in worse lateral resolution, Secondly, it is Bportant foe
butter literal rosolution fo ar : sonroe | Peveiver puinds
ab an constant anghe toward fmaging point. Especially, s
is impartant when the arrav length bocomes long, 1 the
position of the target |8 known in advance, the
sotifee/ reoriver point has only to be arranged as
mantioned above toward the target. However, generally
the position of target 1 undknowen, 1 this sibaation, it is ane
of the solution plans to choose the most soitable
souroe ) peoeiver points in the case of stacking process m .-
cach imaging pomt, Thindly, the wee of a large aperture is
effective in improving lateral nesolution.

MOSTERS Iy

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

I Sayers

Abstract

Ciovan bottom and land setsmometers . were deployed |
along o 720 km tramesct extending from the onshone
Kimberley to the Argo Abyssal Plain. The refraction
traverse is cotncident with deep reflectton setsmic lines
recorded o 16 seconds twoeway-time, Refraction. fird
breaks, coupled with gravity data, were modefled b0
provide & soction 950 km long and 70 km in depth.
Enhancement of the raw refraction data waz achseved
using bandpass and F-K filtering as well as trace mixing
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Pewave component first armvals were detectable out o
M0 km and coherent phases present 1o 660 km. Large
olifsct first arrivals constrained the hase of crust as well as
providing some evidenoe of layering within the mantle.
Whilst confidence of mantle generated arrivals was good
on only five of the stations, gravity and strong coherent
reflections provided further constraimts across the whole
transect, The crust thins rapidly over a 50 ki section from
3 10 25 han with the Moho bowing upwards, The anea of
thinning is colncident with wpper crustal discontinuities;
block faulting extends from the Mesozoic Basins into the
lotver crusd and lault resitvation = demonstratod. The
shedf break is also colncident with the western side of an
area where the lower erust thine from an average 16 km
o 6 km. A pod at the bawe of the crust, immediately
eastwards of the discontinuities, has a velocity of 7.0 - 7.1
ks which may be indicative of diorite 10 gabbro
composition. The lower coust thickens o 24 km here
implying possible underplating. Lower crustal exfension
initlated in the Lower-Middle Jurassic was primarily
responsible for conlrolling the development of the
margin at this location during the Mesosoic as
demonstrated by a direct relationship between lower
crustal thinning and Mesozole depocentnes. The lower
crunt may have undergone brittle deformation as
demomnstrated by (he presence of poasible shear planes
imberpreted on several deep reflection sctimic lines, A
decpening of the simple to pure shear transifion rone
may be characteristic of ST MArgirs. Extirneuwimn
mitiated and facilitated magmatic emplacement, the
process by which the crust was thickened.

POSTERS (L)

Random Noise Attenuation Using Forward-
Backward Linear Prediction Filler

Y. Wing

Abstract

Random moise attenuation [RANMA) processing is
commonly implemented by lincar prediction filtering in
the spatial domain. This paper presents an up-to-date
version of BANNA wehnology, which designs a fillering
iperator by maeans of ranslend-tnee formulated, forward-
backward linear prediction (FRLI). Conventionally, the
filter for the ramdom noise atteroatiom is designed by
minirmising the squared erors over an infinite length,
being greater than the range of available data. The zero-
trace padiding outside the design gate causes “transient
errors’, as one assumes implicithy that those zero-traces
were “alive”. This problem s overcome in this paper by
using a4 bansient-tree formula (withoul sero-trace
padding), which minimises the squared residucs within
the design gate rather than over an infindte length of data
The comventional method designs the fler by a forward
prediction. It i= improved in this paper now by
performing the prodiction nol only i ome dimection but in
both forward and backward directions. In this manner,
the new version RANNA designs the filter by minimising
both the forward and backward prediction residues
simultanwously, and s intended for a better prediction of
lingar events with spatial amplitude vanation, by
VIO the Lateral mising in the conventional pawe
direction prediction achieme
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FOSTERS dl1h

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

K. Ceithl, M. Seargenl, . Uleitselimnaniir-MNebei

Abstract

The Agulhas Matean, south-west Indian Ocean, exhibits
particulur charsctenstics among the ooeanic plateaux as it
is believed to consist of Cambrian and Proterozoic
continental fragments a5 well a8 of large arcas of
pverthickened oceanic crust. Plate tectonic reconstructions
infier that the plateau had a key central position durng the
initinl opening of Gondwana. Since the Miocene, its
topographic relief has played an important role n
directing the Antarctic deep sea curnent and the warm
Agulhas Current. To address questions regarding its
nngln. mmp-:sll.hm. iiad li:'l!"l.mq:‘l‘u:ri'r struachire, a d-Erl!
sasmic refraction and reflection survey was tocently
conducted  across the plateau uding ocean  bottom
setamometers (005}, o 2400-m long streamer, anid 8
powerful air-gun source. The sedimentary  deposition
pattern was mapped in a high-resolution reflection survey
actoss the flanks and top of the platcou. Thes poster
reports on the divel nt of & lithospheric model of the
Agulhas Plateau and its margins by integrating structaral
data from the seismic reflection surveys with deep
sounding, refraction/ wide-angle reflection recordings and
gravity anomaly data, A velocity-depth model s
produced which maps the crust-mantle boundary and
distingt zones of occanic and  continental origin
Furthermore, an attemnpt is made to show the effiect of
magmatic events on the sedimentation processss

POSTERS (1IN

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

P Okoye, N, Urew, [ Mo Dovmalid

Abstract

The accuracy ated limitations of the near-offset Mawvave
NMO velocity estimation in transversely baotropic media
have been studied using numerical and physical
modelling. An expression for the nesr-offest Pawave
MM wvelocity for a single horlzontal reflector in a
virtically transversely isntrapic layer has been previously
obtained and in which a0 and d respectively represent the
virrtical Pawave selocity and the Powave critical
anisotropy sl obligue unglies, Thee sxpression s presented
s being valid for any degree of anisotropy, The saouracy
of this expression s subject 1o practical besting in this
paper. 5 layered hodzontal models were used o
carry out numerical modelling studics. A computer
program which caleulates Powave NMO . velocities in
transversely isotropic media was used. This program
usew the exact ray and phase welocily equations in
generating velocity functioms to be usad in ray tracing it
= known to give acourate results, Using the elastic
parameters for measured anisotropy [n sedimentary
rocks, the noar-affset NMO velocities are compuated and
results are compared with values obtatned using the
above expression, The degree of andsptropy varled from
very weak 1o strong and contrasting velocity functians
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wene used in numerical modelling simulations. I"henolite
materials with oontrasting velocity funchons werne used
W simulate tramsversely isotropic media with vertical
anes ol symmetry  in physical modelling  tests
BExperimental reflection data were collected and velocity
analysis was conducted for near-ollset traces, and the
MNMO velocity determined by the maximuom stack
response. The elastic parameters, ao and d, of the
phenolite materials were recovered by an iterative
inversion of first arrival travel imes. These parameters
wene used to oestimate the near-offs Powave NMO
welocity In phenolite using the NMO expression and also
with our computer program. The NMO wvelocities
obtained from these two muethods were compared o that
obtained from velocity analysis of the experimeontal
sotsrmic data. These comparizons enablod the validity of
e above expression in te lmit of small offscts, w yickd
accurate Powave NBO veloaty, fo be fested. Results
obtained indicate that the accuracy of thee near-offsrt P-
wave NMOD equation depends on the natune and disgree
of anisotropy encountered in 8 given anea, and is not
vahd for all degrees of P-wave anisotropy.

FOSTEES €1

Integration of Borehole Image and Seismic
Data to Enhance Structural Interpretation

T, Mo

Abstract

Twin types of tmages are tsed in the petroleum industry,
clectrical and acoustic. These images are of high
resolution, acquiring detalled sub-surface geolopgical
mformation. This information is typically complementand
with ether datasets g.g. core, selsmic, well logs, ¢ic., for
siedimentological, F:Ii'upa'l_‘,full.'ﬂ and  siructural
inlgrpretation, Electrical images provide resistivity
variabions  in rock texture, fAud  saturation  and
1'.|'.|I1.'I||,."I'|I.|I.I'E'||' whepras sooustic images mecord  acoustlc
impedance contrasts related bt density and  porosity
These images generally provide high confidence in the
interpretation of faults and fractures, depending upon the
image type and quality, ax fractures and faults show
diffiervnt scoustic or resistivity propertics from the host
rock. Fractures and faults ane commonly discordant to
bedding planes, planar o pon-planar and  usually
continuaoas around thi borehole, These can be interpriéted
on workstations; as condyctive or resisfive features on the
electrical borchole images. Integration of bonchole and
selsmic data allows lor the interpretation of selsmically
resolvable fractures and faulis Scale of investigation is
thet mainy probslem with integrating high-resolution image
data or high-density dips abtained from images with tﬁ:'
seismic data, To plot the manually picked bedding,
fractures and faults dip data on top of seismic data, the
dip data is filtered and upscaled using a stereopiot-based
techmique, The filered dip nesults are fhim plotted as
apparcnt dips in the comect arientation, overlald on the
wiell brajectory, at the same horizontal and vertical scales
gs s sections, Integration of borchole and sewmic
data  allows conlfident seigmic interpretation  and
seismically resolvable faults can be traced towards their
tip. Damage zones can alsg be identified from borchole
images and incorporated with seismic data to evalypate
reservodr cnmpartmentalsation.

POSTERS (1D

The Evolution of the Otway Basin
in Light of New Deep-Seismic Data

A. Moore, H, Stagy

Abstract

The north-wst-tronding, Otwary Basin straddles Australia's
south-eastorn margin for some 500 km from Cape Jatta in
South Austraha through Viciora io the norfiwestern Bipof
Tasmania, and covers an ara of 150 000 sg. km. The basin
= & component of the Southern Rift System that
beiween Australla and Anfarctica fromn the Labe Jurassic
Interpretation of its evolution has long been & contentiows
subsect, In particular, the Gming and extent of rfting, and
thir azimiuthis] of extensson, have all been matiers subject
disagroement. These disagreements may have nesulted
from the complex regional setting of the hasin within &
duml.mnt[v sirike-slip margin. The Australian Geological
Survey Organisation (AGS) has a range of
Enrovative data sets in the basin 1o enhance understanding
of its tectonic framework, its history, and its petrolem
potential. In 1994-5, AGE acquined a regional grid of mong
than MK km of deep-setsmic data (16 s necond Tength)
across the basin otishoee, from relatively unestended crust
in the neorth-cast b oosanic crsst in the south-wiest. Thase
data image the structural foundations of the Dtway Basin,
with strong deep crustal and Mobo reflections beng
present on most lines. The basin developed as an inkra-
cratesue At b easteen Gorddwana (o the Tethosdan, as the
crust between Antarctics and Australia extended. [nitalky,
thie rift was dominabsd by SE-SSE extensional transport,
which produced W5W-trending extensional hali-graben
feg, Cravfish Platform, Robe Trough, Tonguay Sul-Bisén)
and NW-trending oblique extensional features such as the
Penola and Ardonmchic Troughs, Sinkstral relative Lateral
motion  between  the plates  continued  thruagh  the
Cretaceous and tnto the early Malacocens, Intra-basinal
piructural  complexition  wese  introdooed where
irvegularities in the plate boundary altermately locked-up o
rebensed, conmsing local transpresion or Erarstension. Lale
Maastrichtian transpression cassed intense lefi-lateral
shwariig i the north-wistem part of the basiin, While it is
Ty that break-up of Australia and Antarche
occuried in the Cenomanian a 96 Mal the cxtended
strike=slip history of the Otway Basin meant that
emplacement of oceandic crust adfscent Lo the basin did nol
take place until the latest Cretaceous and early Terbiary,
That i, the eflfective "break-up unconformity” is the majoe
erosional event that terminates the Upper Cretassoms
Sherbrook Group, There is no requirement for changes in
direction of plate movements prior o the Eooene,

POSTERS (10

The Effect of Multiple Removal
on AVO Analysis
R Var Borselen

Abstract

Removal of froe surface multiples from seismic reflection
data is an essential pre-processing step before pre-stack
migration and  post-migration  amplitude  analysis
Conventional multiple suppression methods such as
predictive  deconvolution and  differential - move-out
filteting are based on rather general characteristic
differences between primanes and multiples. Since the
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underiving assumptions an: often not mat in the feld, the
effectivencss of these methods can be limited: 0o much
multiple energy s passed while too moch Iy enemy
is rejected, Wave-equation based surfsoe-relatied multiple
remaval is a data driven method that requines no a priorn
informabion about the subsurface, Using the measured
duta itsell, all surface-relsted muliples ane predicied and
suihtracted from the multiple-contarminated data in a least
sguane sense. Smoe AVO attmbuies, such as slope and
infercepl, are extremiely sensitive o amplitude deviations,
preservation of the amplitude characteristics is a key
ingrediemt for sucoessful application of amplitude
inversion techinbques. In this abstract, the effect of different
multiple removal lechniques on amplitude versus offset
(AVOD) amalysis is investigated. Post-migration amplitude
analysis is conducted on & Gull of Mexkoo date set aller
application of three different multiple removal methods: a
differentiol moveout basid mwthod in thie -k domain, in
the Radon domain, and o wave-cquation based surface-
relpbed multiple removal method, Resulis show that
amplitudes of primary events ane affected by multiple
remaval methods based on differential moveout. Using &
surfacy-related mulbiple removal method, primary samis
remain unallecied, allowing optimal application of
arnphifude inversion fechniques

POSTERS (111

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

to Hydrocarbon Exploration

W, Loalurck, V., Passamore

Abstract

The Siraluw Sub-basin of the Sorell Basdn, offshose
Western Tasmania was penetrated by the Cape Sorell-1
wiell in 1982, This well penotrated o o diepth of 3506
metres and [hve ofl shows were recorded ol around 3000
metres. The seismic coverapge ovier the area is of good
wuiality amad of sufficient density to establish stratigraphic
correlations, This paper demonstrates the application of
strstigraphic interpretation methods, develops models of
deposition and facles change away from the well and
identifies progpects for hydrocarbon exploration, Cape
Sorell-1 penetrated Cainonic and Mesozoie (Cretaceous)
sediments, The bulk of the sedimentary section bencath
the well = thought o be Mesozoic. Starting from the
krwwn rock types in the well, depositional models were
busilt wsdng the strudtural information extracted from the
sirguivnfe mberpretabion and analogues taken from the
Hierature, Facies changes within cach séquence were than
patimated from detiled interpretation of the seizmic
character. Setsmic attributes were used extemsively in this
process. Finally, a number of models were made and the
obl industry .u.rulhh al structunn, size, souroe, seal and
CRsETVoRE qppllnl tor the definition of leads and prospects.

POSTERS (10

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

FoHill N E Evan, [ B Keewe, 5 M. Sowiftle

Abstract

The continenital margin facing the southern Tasman Sea
off south-cast Australia is of high petroleum and
peotogical significance becawse & confams Australia’s
richest oil province, the Gippsland Basin, Exploration
activity in the repion has concentrated on the shelf of this
basin. Off Tasmania the upper mangin is host to important
deop-sca irawl (shories, and regional geophisical data
suptpest somae longsterm petrodirum: potenitial

In carly 1997, 20,000 km® of the margin were surveyed by
the Australian Geplogical Survey Organisation, in co-
operation with Seripps Institution of Ooeanography and
the Undversity of Sydney, The ScaBeam 2000 multibeam
sonar sysiem of the LS RV Melville was used to map the
wpegraphy  and  character of the seafloor in
unprecedented detail. The Seateam 3000 fsa 12 kHz, 121-
beam echo-sounder that collects both bathymetry and
backscatier (shdescan) data across a swath of whdth abwout
1.4 maes the water depth. The survey also collected 3500
ki of magnitic and gravity profile data,

The margin off Gippaland s dominated by a large
wrmibaymment 100 km acroms and floored by an BSE=
bremding chism, the Bass Canvon, which |2 8 km long
and 10-15 km wide. The canyon has cut down about 2 km
s tha mn'.tﬁ;in wnd is boonded bo e north and soath h}l
very stecp inner canyon walls 1000 m high. Sediments
transported down the canyon debouch at its mouth,
4000 m depth, and spread onto the abyssal plain via o
network of distributary channels and levers. Sediment
from the shell is channellsd into the entrance of Hass
Canyon by three major, deeply-incised tibutary canyons
and a number of smaller ones. Bass Canyon has pmhnhly
actied a5 a conduil for dastic sediment o thi dewp sead
fhoor since break-up at =80 Ma. Setsmic profiles over the
Bass Canven complex show that canyon erosion  has
exposed sections of almost the entire Glppsland Basin
seqquence down o the Early Crefaceous and underiying
basemient. Numerous suitable dredge and cone sampling
sites in the canyons have been identiffed lor a geological

sampling program

M1 east Tasmania, the survey showed the margin o be
penerally steep and migped, with refatvely e sediment
having been deposited on the conbimental slope, exoept in
narrew rifts, sinee broak-up, The sdjocend abyssal plain is
commonly underlain by 2 km of sedimentary section The
vesnttineral 'Ih1|.1||: = it I:lj. ark ekt winiem of
canyons, some more than 30 km long and 500 m deep.
Large foult blocks on the lower stope show structural
bressds comsisbent with o NW-NMNW nfit dircction and NE-
EME transfer directlon, The upper slope appears to be
underlain by a subsidied Miocene carbonate shilf.
Volcanics, of probable late Cainogoic age, are fairl
wideapread on the seafloor off north-east Tasmania. S
widlcarie berrarn inclides & dumber of scatterned cuEiies, thiie
largest 450 m high
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Acoustic Velocities as a Function of
Effective Pressure in Low to Moderate
Porosity Shaly Sandstones, Part 1 -
Experimental Results

A. Khuksar, © Griffiths

Abstract

Compressional and shear wave velocities were measurned
a5 @ function of effective pressure on a set of cores from
gas producing reservoirs in the Cooper Bagin in South
Australia. The aim of this study was to invesfigate the
relationship befween the stress sensitivity of acoustic
velocities and geological and pu.-tf:.'rph:,.lun:al characters of
fow to medium porosity sh.:llr sandstones, The suite of
samples consists of 22 core plugs from depths between
1917 m o 2564 m welth belipm porosity ranging from 2.6%
to 16.5% The samples are mamly fine o medium -
grained sublitharenite. The echo-pulse technique was
wsed o measure wltrasonic velocity and attenuation in
dry and fully water-saturated cores under effective
pressures of 5 MPa to 60 MPa, Experimental results show
that compressional and shear wave velooties incredse
non-linearly with effective pressure. The influence of
pressure was more pronounced below 40 MPa for bath
comprissional and shear wave velocities. The rapid
imcremese of wave velocides with affective pressune
between 5 MPa and 40 MPa is attributed mainly o the
closure of low aspect ratio pores such as micro-cracks and
logse - grain contacts within the rock framework,
Compressional wave velocity in dry samples shows
stronger  pressure sensttivity, whereas (T T T
stgnificant difference between the stress dependency of
shear wave velocity in dry and water saturated samplios.
There is a positive correlation between change in velocity
with pressuTe and core FLiI'l:uill'!,' and Pl!'m'lenl:'lilll}'.
However, this assoclation is weak and diminishes with
increasing effective pressure, The pressure dependence of
acoustic velocty in the Cooper Basin samples are not
related to todal tl..;rl.r pantent, bul samples with a greater
amount of pore filling and grain-coating clay particles
appear bo be less re sensitive al dry condition,
Cooper  Basin - sandstones  show higher-pressure
sensitivity when compared o data from other studies.

MINERAL EXTLORATHIN: MM & TOMOGRAFHY
Weighted Tomographic Imaging

of Radio Frequency Data

G. A. Prars, P, K. Fullagar

Abstract

Thae radio imaging method s utilised in mines amd il
fields to obtain detailed geological information betwesn
drill holes or mine madways When radio waves are
transmitted through the ground at a fixed frequency,
variations in absorption as the freansmitter-receiver
peomotry I:I'I.JFI-HE_! are  indicative af varabons o
conductivity of the geological section, With operating
frequencies typically between 103 and 106 kHe, radio
frequency electromagnetice (RFEM]) s infermiesdiate in
range  and  resolution bebween  low  frequency
ehectromagnetics used in exploration and high frequency
gmund penetrating radar (GPREL At many mefalliferous
mines, the ore is characterised by high conductivity
contrasts and well defined boundaries. Radio b-l':rnnﬂ'mp’hv

between holes or mine roadways has a role to play in
orebody delineation, but standard SIRT reconstruction
produces unrealistic smooth images, In order to generate

ic images with sharp boundaries, a weighted
SIRT algorithm has been developed. A ‘damping weight'
has been designed to fix the absorption coefficient at the
low (host) value in regions which do not attenuate the
radio signals, theroby localising high absorption inio
discrete zones, A ‘céntral weighting’ has alio been
introdduced o concentrate high absorption towards the
centre of the image in an attempt to compensate for the
sensitivity of the acquisition system o variations in
conductivity chose Io the receiver or transmitter. The
welghted tomography has been tested on simulated cross-
hole radio frequency data, as well as data collected from
the Levack mine, Canada. Génerally, the inclusisn of
weights in fomographic reconstructions has produced
more realistic images of the geology. For the synthetic
data sets, the resulting tomograms resembied the troe
model more closely than the standard SIRT images. For
the Levack data set, the weighted tomography improved
the definition of a mineralised lens

MINELAL EXPLORATION: RIM & TOMOGRAFHY

Radio Frequency Tomography Trial
at Mt Isa Mine

B. Zhow, P. K. Fullugar, ;. M. Fallon

Abstract

A cross-hole RFEM [Radio Frequency Electromagnetic]
tomegraphic survey was conducted at the Mt. Isa Copper
Mine in 1995 as part of a8 CMTE/AMIRA project
investigating the application of geophysics in
metalliferous mines. The primary objective of the survey
wak to evaluate the capability of RFEM ke orcbody
delincation, in a section of the mine whene a correlation
had previously been established between conductivity
and copper prade. An absorplion lomogram constructed
from the hmited 525 kHz dats set demmonstrated thal
RFEM has potential in this environment for E‘l,.'.ll.'lli'l.l"
ercbody boundarics and establishing ore continuity
betwoen drill holes, The calculated absorption coefficients
on the lomogram lie between (%4 and 5165 dB/m
consdstent with laboratory absorphion measurements on
ronck Hm]:ln from the i ey wthe. The I:l.'l!tll.'l.'l.llt:]. ot
foot wall orebody, parallcling the Parco Fault, was nat
well represented in the tomogram, due to low my
coverage in the commer of the image. However, a simple
amplitude mask, deptcting only the less attenuated Ty
paths, provided evidenoe for continuous one betwieen the
holes. This provides encouragement for efforts o
combine amplitude masking with tomography

MINEHAL EXPLORATION: RIM & TOMODGRAPHY

IP Tomography Test Survey in the Barrier
Main Lode, Broken Hill, Australia
H. Katavamia, K, Yokokrwa, T, Suziks, E, Arai

Abstract

In the both domestic and overseas mineral exploration
projects of the Metal Mining Agency of Japan (MMAJ)
much drilling has been conducted in order to soquine
1111”.1"5 cores wihach are n1u|:'rn£-|._l.|' il foir H:-ul-utl;l.ﬂl
IL'EH‘”E and laboratory ..:Iﬂl:ll:l.l"!d!.. Hovwover drill hasles
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themselves are seldom used av an expiomtion tool ex

for oecastonal geophysical logging such as mian:;];:
self-potential and indweed polarisation {IP). Therefore the
MMA] has been developing an [P tomography data
soquisition system since 1992 jor the purpose of
effectively utilising drill holes. reducing exploration cost
and improving accuracy of geophysical exploration. This
system 5 based on Hme-domain measorement and
adopts a pole-dipole electrode configuration o avoid
coupling effects. It consists of a transmitter, recelver,
personal  computer,  controller,  non-polarisable
electrodes, ground cables and borehole cables, and has
the following advantages: 1) It acquires 10 data sets of
reststivity and chargeability simultaneously. 2) It acquires
very accurate data because of an operabional amplifier at
im electrode site in the borehole cable and the relay box.
3) It acquires the data automatically through the
controller, computer and relay boxes, In 1997, the MMA]
conducted an [P tomography tost survey in order to
cxaming the applicability of the system for mineral
exploration in the Barrier Main Lode which is located
morth-east of Broken Hill, NSW, Australia. The acoura
of the scquired data was excellent because of the hi
sensitivity of the system and lack of interference with the
power line and other utilities. The dats was analysed with
an inversion technlque based on the alpha centres
method and the non-linear least square method.
Although the reconstructed resistivity is lower than that
pbtained by the previous electrical logging, the
reconstructed image is consistent with the resule of
ground electrical data and geophysical logging, The ome
body is shewn as a low resistivity in the resistivity image,
and as a high chargeability in the chargeability image.
The system was confirmed to be able to effectively
recognise an ore bodv under the conductive overburden.

BUCCGED TERBEAIY CECHFHYSICS (1)
KEYNOTE ADDRESS

Crossing the Borders:
From Plains to Rugged Terrains
5. Mudge

Abstract

We often assume that the Earth is flat and thai all
grophysical surveys are conducted on a flat survey plane,
just as many ssical toxt bodiks su t. Heswewier thie
surface of the Earth is often rugged, and the effect of this
rugged surface depends directly on the height of the
survey above the ground. Mountanous areas have always
provided a challenge for both airborme and ground
surveys, and for the processing and interpretation of the
sarvey data. For example, airbome surveys in these
terraing suffer varable terrain dearance bebwesn sdjacent
survey lines as the aircraft attempts o “hug’ the terrain,
This combined with the undulating survey surface, causes
data levelling problems and distorted anomalics which
often lead to erroneous interpretations of the sumey data,
Problems associated with airbome surveys conducted in
ruggged tecraing are, In recent Hmes, becoming evident in
the low-level surveys now being  conducted with
agricaltural aircralt over seemingly undulating terrains
the cose procamity of the survey atreraft o the gently
undulating terrain produvces the same terrain induced
problems s experienced in mountainous berrains. All
ground geophysical methods ane strongly affected by

rugged berraln, For these surveys, it i= often possible to use
the rugged terrain b advantage by obtaining multiple
“Wiews' of a buned source by surveving sevoral slopes of
thee berrain around the target source. In addition, EM loops
and galvanie electrodes can also be judiciously located on
the terrain to obtatn a more accurate definition of a buried
anamalous sounce. Explorers: are also demanding more
accurate interpretations of data from rugged terrains in
order to resolve targiet fesponses from the distorted
responses measured in these terrains, To this extent
modern 3-dimensional computer modeliing software can
now accommodate survey data from an undulating
survey surface and the geophysical responses of
geologically comples undulating terrains can now be
computied. Rugged terrains present new challenges to
survey design, survey operations, data processing and
interpretation, and modelling of the survey data. As a
consequence of this thene is now an urgent requirement
for high resolution digital terrain models for survey
design and for accurate reduction, interpretation and
modelling of all geophysical survey data, Technigques
developed for rugged terrain environments can also be
applied to undergrownd and open-pit mine environments.

HUCCED TERRAIN GEOPHYSICS i)

Mapping the Range Front with Gravity -
are the Corrections up to it?
M. Flis; A Butt, P. Hoke

Abstract

The currently used gravity data reduction procedures
were formulated in the petroleum industry and have not
changed since the 193Fs Simplificalions necded to
facilitatee data reduction by hand Eﬂt remained, in spite
il the cheap and powerful Emnpul::cﬁwmﬁnﬁ that ks
now in common use. Cormections as the Free Air
Correction sHll use a linear relationship with height, even
though the full latitude and height dependent formula is
mmple and available. More significantly, the Simple
Bouguer Correction is still being used routinely in spite of
the significant errors it introduces by an infinite
“Bouguer slaby” and that the density of all rocks in the
survey area can be approximated by one value, The result
ks that most gravity data is over or under corrected. The
Complete Bouguer Correction, incorporating a full
terrain correction, is rarely applied, and only then when
the topography is extreme, Yet it is this correction which
promises to deliver an accuracy in data processing and
presentation commensurate with the accuracies current

being achieved in data collection in the held with DG

and modern gravimeters, The availability of high
resolution Digital Terrain Models and faster terrain
oorrection software certainly allows these cormections o
be applied routinely. Even more rarely used is a variable
density model. Obtaining such a model is still plagued by
problems and s the next major hurdle to be overcome.
Density models may be classified into three types:
assumed, skattslieal, and inferred. Assumed densities are
typleally based on messurements of hand specimen
samples pnd extended to theentine survey aren. Statistical
density models are basedd on minimising the correlation
between topography and gravity whilst inferred densities
are derived from a transformation of the actual grovity
data. The Hamersley Basin of Western Australia is a
hostile environment for the gravity method, Precipitous
cliffs of high density banded iron formations abut low
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Iying plains of unconsolidated sediments. Exploration for
trom 18 focueed on this topographically challenging ranje
frant. The stract lpplu.‘ulmn al thr Em‘ip‘]rh.- El'.'l.lﬂl.ll.‘r
Correction coupled with a varfable density mode] allows
the gravity method to be used as a direct detector of tron
durposibs i spate of the obvious problems.

RUGGED TERRAIN GECIHYSICS (1

The Gravity Terrain Correction -
Practical Considerations

[ Ledviradri

Abstract

The revival in gravity methods stimulated by the
availability of reliable positioning and, more importantly,
elévation estimation using relatively low cost GPS
methods has transterned the focus on survey accuracy
and precmion from elevation ermors o those mphct in
the complete wpographic cormection. The  werrain
correction has commenly been ignored In low reliet
ferrain since the error in doing =0 has usually been much
less than that eelatind o grrors in elevation accuracy, It is
now. possible to spediy and observe gravity survevs
which can vield a precision of 0.00 o 003 mGal it
Bouguer anomaly in production practice. Unlortunately
even quite minor aberrations in local wpography may
wenerate errors in excess of 0.1 mGal and no tight
specification §s justifiod unless it also demands detadled
drnrn[ﬂ'u:n of the local terrain, ootlines bow o avaid
probslums, and requires calculation of such cormections as
are pecessary, This will reguire a change in observer
culiure. There i no donbt that the ferrain cormectinn s
now the mafor source of delichoncy bn gravity survey data
bases. The methods used for calculation of the terrain
cormection also need review and care sinoe digital terrain
models are not necessarily of adequate precision or
reliability for calculation of the effects cliose o the
observation point. Small leatures, which cannot be
defined by digital terrain models, and which need either
carciul description or avosdance by oporators, must be
considered, Two important nules must be observed if the
berrain cormection, or its absnce, ix o be satisfactorly
calculated e justifiably ignored. Firstly, any object
subténding mors than fHive deégroos at the meter,
regardless of it distanoe from the meter, muost be
described  and  compensated,  Secondly, terrain
calculations must extend to the rodios st which, or
beyond which, there is no topographic featune which
might generate an effect more than hall the daimed or
disired accuracy specification for the survey

CROSSING TECHARICAL FRONTIERS
I MINERAL EXPLORATION (T

Seismic Methods for the Detection
of Kimberlite Pipes
M. Ureric, B, Emins

Abstract

The resulis of a selzmic experimieni conducted in Northerm
Territory over known kimberlite pipes ane shown. A

Lo peflectivity sedimentary seguence and undavourable
near sirtace conditions resulled i poor quality surtace
sedamic data. The delineation of Uw extiemmal kimbedite
pipe shape at depth, based on the principles of using the [
wave reflechions which ernminate against the pipe Sanks,

is ot simple. However, by a combined analysis of P and
S-reflected waves the pipe shape and its struchare may be
recoverable from soismic data. In this experiment, most of
the seiamic energy produced by an explosive charge af
shallow diepth generated shear and guidied waves rathes
than P-waves. Totally refracted I, 5 and guided waves
purerated additional wave modes in a2 kemberlite pipe
which are used o preclsely determine plpe locatkon and
its dismeter. Wi also show that single borehaole imaging
has a potential for the delincation of the external pipe
form and structore. The use of such unconventional
soismic methods may be the solution for assisting an
economic assessment of individual kimberlite pipes in the
Marthern Territory.,

CROSSING TECHNICAL FRONTIERS
I MIREIAL EXFLORA TION

Interpretation of Controlled
Geogas Measurements for
Mineral Exploration Purposes

L. Malmuprist, K. Kristipessomn

Abstract

Based on studies of the mochanism responsibie for the
tramsportation of radon in the bedrock during the late
19708 it was fownd that this mochanism also carried
impaoriant informaiion about concealed mineral deposits
Extremely small amounts of matter feom depth s
transported fo the grownd surface by g carrier gas, This
miantber i sampléd in s controlled manner in st and &t
has been demonstrated noonomerois  besks oand in
commercial exploration projects over the Lt 10 vears
that important unigue information can be extracted from
these fingerprints, 1t has been found that @ correction
factor for the flow properties in the underlving bedrock o
st pst b infrodueoed. These correction functions have
bBeen possible o establish due to the large amount of data
ninw' available from different parts of the world and due
o th fact that a large nombser of elemonts an: maasured
under equial condifions i real Howe at each site. 11 has alse
been found that these flow cornections are different for
the different elements of intersst i mineral explonation. i
teems Abso possible to extract general information abosid
the depth in the tarpet. Based on an ideal model, an
apparent dopth estimate can be caleulated. Information
from a number of exploration profects from the activity of
the last 15 vears has boen retrospectively analyvsed and a
surprising good agnecment with now available ground
truth found

CROSSING TECHNICAL FRONTIERS
I MITNERAL FXPLORATION (11

Feasibility Studies of TFMMIP and TFEM
Surveying with Sub-Audio Magnetics
B, Bogy, | Staniey, M, Cattich

Abstract

Thet Sub-Audio Magnetics [SAM) technigoe micasanes
parameters  melated  to electrical  and  magnetic
characteristion of the sub-surface, A galvamic and |/ o
electromapnetic source s used to escite carment . fow
within the subsurlsce. Measurements are taken with a
rapid wampling, tatal field magnetometer  while
continuously traversing within the survey area. By
selecting the transmitted  waveform  appropriately,
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rurdic shrrsals pelabed o rate phivsical phenomena
mﬂnr ﬂllfll'l-g'mﬁhlbll' mﬁan b F:;:mun'r.'d within th
measunsd magnetic Held variations. Signal processing
techniquiss are then used o obtain the following
mra=urementss - Total H.q:Ern-hr ]nln‘ll.:t!.l {TM'L Ttal
Field Magictomeine Reststivity (TFMME), Total Field
Magrtometric Induced Polarisation (TFMMIF, Total
Field Electromagnetics (TFEM) The measurements
indicated ame wsed o map varlatlons in sub-surtace
reststivity, chargeability and magnetic porties, While
software and hardware limitations have previoosty
restiicted  measurcments W the TMI and TFMME
paramieters, ongoing development of soguisition and
p software now allows all four paramaters to be
sl gntially from o single survey, Application
of the SAM method to the Flving Doctor Lead | Zine |
Silver doposit showed that the mineralisation produced
mgrificant anomalions nuspoises within (e TEMME,
TFMMIT and TFEM parameters. Sarface TEMMR and
TFMMI'  data  are  iranslormed to  equivalent
Magnetomitnie Resistivity (MMR) and Magnetometric
Induced Molarisation (MIF) data, r-,-wm.-m;.ﬁb thir idatu's
dependence on the direction of the Earth’s ambient
magnetic field dinection, A survey over an anespleded
ordnance (UX0)) test site showed that Total Magnetic
Intensity (TMWMIE) and transient clectromagnetic (TFEM)
data may be simultaneoushy soquined and wsed o locite
these types of tarpets

L EXPLORATION: TOMODCGRATIY & CEOCHESMISTRY

A New Method for Crosswell
Reflector Imaging

[ Zhwt 5 Cropnialyh

Abstract

Imaging seismic reflectors with crosshole omographic
data s nol pormally done due to the lack of a propir
A method, We ntroduce herse o new mcthod for
tomographically mmaging refleciors The schemae st
picks wp traveltimes of each reflected event from
commin-shot gathars, 11 thisn wses. the picked limes o
image the rellecting intorfaces according to 4 viery
impartant princple: two reflection points from the came
interface  that produce  reflection  pulses on Iwo
neighbouring receivers have the same tangent line. The
same scheme can be used for surface reflection or
crosshole data, bot the labler requires some special

oeessing o separate uppmng and downgoimg waves,

s paper will show El.m' o apply the :ﬁm in
tomagraphic surveys, Traveltimas of vach refloction event
are  imitially read  from 4 comman-shol ﬁﬂlhn‘
tomipgraphic  selsmic section. Then each pair of
traveltimes from neighbounng traces s processed in
sequence, The isochronal curves are caleulated from the
twor traveltiomes, A common tangent o the twio isochronal
corers i Hen foond and a reflecteon M'Hﬂ'ﬂ.'nl: 1w el
In this way, all traveltimes are processed in pairs and o
straight or curved interface, corresponding W the bocus of
fangenty, b neconatructed o map the reflecting interfao.
The processing differenoe bebween surface seismic
reflection data and tomographic (crossholo) seismic
reflection data s that the crosshole dats contains
downgoing waves as well as upgoing waves. 5o the
program has to diecde if a reflechion event oumes Trom
above or below the source. Then the M Pricrsses
the data 1o vbtain the peflector orientation, This ima‘ging
maethod can handle multipke layvers and curved interfaces
fior an arbitrany 20 velociby distribution

DL EXPLOBATION: TOMOCREAFHY & CEOUCHEMISTRY

Crosshole Acoustic Velocity Imaging
with Full-Waveform Spectral Data:
2.5-D Numerical Simulations

B. Zhou, 8, Grecrhalgh

Abstract

This puper focuses on the question of full-waveform
inversion and the use of crosshole full-waveform spectral
data. We examine the difforences in efiectiveness of each
form of data {real, imaginary, amphitode, phase and
Hartley spectra) and defermineg which is best for imaging
thie velocity distribution. By 2.5 mormerical stooalatiom
for three models, we found that, cacept for the principal
phase data, the monochraomatic  real, I Einary,
amplitude and Hartley spocira can be used 1o mage the
targets betwean borehales by full-waveform imversion,
tha real and imaginary spectra produce nearly the same
quality of images. The images obtained from the
amplitade data exhibit more arelacts than the others. The
inversion of the Hartley spectral data gives the best image
of all. By computing the data misfit funchons, we found
that the profile of the misht funchion of the prncpal
phase dota is more complicated than the others. For
example, some discontinuities or fuctaations ocour in the
neighbourhood of the true solutions. The complexity of
the misfit function may be the main cause for the failune
o satisfactorily image with wuﬂpal phase daia
alone: local minima capbione the it Fanction during the

attempbed ghobal optimisation

QL EXPLORATION: TOMOGCRAPHY & CPOCHEMISTRY

A Thermal Maturation Study of the
Carnarvon Basin, Australia and the
Northern North Sea, Europe

| Samuelsson, M. Middicion

Abslracl

The suppression of vitrinite reflectance can canse A
problemn for thie oal industry of nob properdy’ conmidensd.
The scope of this paper is to emphasise the errors. that
suppression could bead to in estimating the heat flow and
transformation ratio of hydeocarbons, Two cross-sections
from the Carnarvon Basin, Maorth West Shelf, Aisbralia,
are modelled in order to study the effect of supprissed
vitrinite reflectance in a sedimentary basin. The results
are adopled b0 a modelled profile across the northern
North Sen. The modelling implivs that seglocting the
suppression effect of the vitrinite reflectance could lead to
the heat Alow being erroneously estimated by as much as
B0 (425 mW /eg. m instead of 68 mW [ sq. m), As a resuli
the Hming of hydrocarbon generation may be
miscaleulated and the source rock maturity will be
pnderestimated. Erromcous Fl‘-l.‘d]il:il.'l!'l.! of the
transformation ratho of hydrocarbons could be with as
misch as ALA0%
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BUGLGED TERRANN GRECHHYSICS i
Magnetisation Mapping in Rugged Terrain
M. Pilkinglon

Abstract

Magnetisation mapping aims o derve o map of e
surface magnetisation {(or equivalently, susceptibility)
dintribution o assist in geological mapping through a
more precise delincation of magnetisation boundaries
and providing a map of magnetiaation levels that can be
dimdl.:.r reclated] boorock properties. Thu= ap g surface
can be ecither the crystalling boasement or, where
overburden thickness is emall, the ground topography
When the mapping surface and the survey altitude ane
both copstant, magnetisation mapping redudes (o a
downward continuation of the observed magnetic Geld
Draped-survey  flying In rugged tPerrain  présents
problems for magnetisation mapping doe o varablo
smsor altitude and  changing  ground lopography.
Changes in the depth to the magnetic sources leads to
variable athrmuation of the magnetic anomalies. If the
dommant wavelengths of the ground topography ane
comparable to changes in  magnetisabion, thim
topographically  induced  spomalies will  be
indistinguishable from the etfects of magnetisation
changes. Themefore, the standard elisation mapping
approach b modified bn order 1o addiess these problems.
1) the varving sensor hetght is deall with by using an
approcimate equivalent geometry from  which the
muagnetic data can be mose castly inverted; 2) the change
in ground elevation s overcome by using an iterabive
mversion procedurne that lakes into scoount the varving
sgiiiroe-lo-observation distance: 3) fnally, a correction is
applied that accounts for errom introduced by the
transformation of geometries. This approach s
demonstrated on @ recent aeromagnetic sunvey of the
Tatla Lake region, British Columbia, Canada,

178 Comhrierce Previcw. Oclober | Noveiibes 1998

RULCGED TERRAIN GEOMHYSICS (11

The Calculation of Magnetic Componenis
and Moments from TMI: A Case Study from

the Tuckers Igneous Complex, Queensland
P Selemitdt, [, Clark

Abstract

This paper re-examines some largely forgotten methods
that are eminently adaptable to modern com
environments. The methods were originally formula
before the advent of electronic computers and do not
appear o have been fully developed. or given the
attention they deserve. 11 ks apparent that if an anomaly is
small with respect 1o the geomagnetic feld (which is
wsual), components of the anomaly can be derived Irom
todal magnetic intensity’ [TMI) observations, or indiesd,
any other component | vie of e disection. Fos
large anormalies an iterative method enables estimates to
converge on accurate solutions Farthermiere, for ai
isolated anomaly integrals of first order moments of the
o yurld information such as the dirschion and
magnitude of the bal anomalous magnetic moment al
the source. However, sarlier suggestions that integrals of
securd order moments of components vield infermaton
on location of magnetisation centres, analogous to the
eentne of mass the gravity case, appear to be {Tawed
Several improvements are proposed that, 1) compensale
for the finile natire of sorvey areas, i) coreect for the
diparture from a true potential field of wtal magnetic
inbensity {TM) anomalies and i} correct previous
misconceptions regarding second  order moments of
comporents. Examples of the application of the methods
are derived from & survey Hown by Aerodata over the
Tuckers Range area of north Queensland, This sureey
was chosen because the magnetic propeitics of the
lithologies giving rise o the magnetic anomalies have
boen thoroughly studied. The wlecied arcas contain
many anomalled showing effects of magnetic remanenod
iof meveerse polarity, The mesalts of the methods osed
brein agree well with those expectad from the measuinsd
magnetic properties. and magnetic modelling. [t seems
that magnebic interpretation could be significantly
sugmended by developing these methods to their full
Hal and incorporating them in commercial
pockages. Future enhascements of these iechniques coukd
include mapping the lines-of-force which we betieve
winald bie of great bemefit to magnetic interprdatiom o
rugged lermaing, especially in low magnetic latitudes.
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Meri-Liisa Airo is o geophysicist and research sowsntist in
acromagnetic interpretation and magnetic peiralogy

Richard Almeodd reconved o S (Hode )
l.h.'E,I'I.."I.' in f"il!..':i-l;:d frosem U Un.i!.'m'hitl.r il
Edinburgh in 1969 In 1970, after a briet
vopnurn  in the  Miger Delta  wilh
Scismograph Service Lud, be joincd the
faarmier Burean of Mineral Resotirees whene
he worked oo wide variety of mobes antil
14987, ll-lt'll-tn'ﬂ 1987 ..:J!u.i 199] h.n' wfr:l.l;'i.l AT ] LT
consiltant for Pavus Corporation. Since 19901 Richard has
witckand as an mdependent  consultant specialising m
developing LT, sodutbons for the geosclenoe industry, The
Petent gravity and magnetic interpretation package wirs
dy w:'Eupl.nl = |.'||lrl' ool s work

| William Amann graduated from Monash
Linmversity in V08 with a B.Se in Canlisggy
He worked for Cootermes for two years
before taking a long berm contract position
| with Chaveon Bespuroes wheene e helped
develop and  operale 2 multimode
electrymagnotic survey aystem. This (s
where he developed & strong interest in dlectromagnitic
methods and instrumentation, After tudving the spectral
1™ P i il |.',,|.l]r] Jl.-pr.luﬂ'l.l al The H.d'::l:mrl:u:- Sehood of
Mines he 'bpl..:n.l two vears with ‘,ﬂu"ll Mincrals beloee
laking & permanent position with YWMC Hie started with
L_:|1.|.I.11i.u||.'|.]:|u e 196 amed is & moaandeer of ther ASECG, SEG
and s Chateman of the WA branch of the AIG,

Manahi Aonk: = a l.-l-n]:lhl,rulnd He moevied s BASe
(19935 in Gegscienoe from Chiba Unbversity, Japan. He
poimed JANEX Gessctence Insthute ne anel worked on
serrermin dlota soopaistbion and dslo processiog. He moneed o
Japan Petrobcum Exploration Co. in 1994 He was in
charye of setmic interpretation works in dosmestic ol and
s mplq'lrnl:lnn '|;'|n1+|;l-|,|: for 3 VOarE Currently, har has been
'I.'Il:l'l'ttll.'i&" al the I‘uhmﬂuﬁw Reseaimch Cenber of |.a|'uH
latiaraal Ol 'I:.mpurul.mrl wirgy

Nick Archibald has extensive exporience in the
application of geological expertse (o problemm in
E‘h.PlIl,er“I.ll'l and mbning, He B an Howouss Graduale i
FH:II-HE:.' trom  Jamew Cook Linn‘rn:l‘:,r of  Morth
Cuwensland, He 1.'|.H||p1:.'l-|."||.1 ks Ph.DY. at LW AL where his
theats investipatied  the structural - metamorphic
evidution of a portion of & greenstome feomain n e
Eastern CGoldiields of Westorn Australia. He was
-ulhl.rl.‘lurr'lﬂv rrh'pln'l."ﬁ] A e 1h‘h Fellow af Monash
LII'II'I.'I'rlltt'p wvhre e workaxd om a Flnql.lll. al Eruh."n Hill
Since 1993, Mick has devobted considerable lime o a
siratepic collaboration with the CSIRO Dhvision of
Esploration and Mining resulting in the fermaotion of
Fractal Graphics

Michael Asten is a comuulting prophysicisg
and  Partner  with  Flagstall  Ceo
Consultants, and alse holds 2 part-Hme
academic pusition as Principal Research
Fellony at Monash University. He majoned
1151 E"'!:wlll.'n, 1.-..L'¢1|n:|.7'_|.' anald lhrph?.-um al the
Unwt.'ml'_l.' wil  Tassnging belore l!'!'ltL"l.'iTlE_
post-graduate atudy  ar Macguarie University in 1972
After excursons wlo magneto-tellunes and DC aectrical
mathods he gained a FluD, in geoplopsiss on the fopic of
using micro-soismic waves as a ool for studyving
pedimentary basins, In 1997 he took up 4 two-vear
appointment  lecturing and  coordinating an M.5¢
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{peophysics) programme at Ahmadu Bello University in
Nigerin. He then joived BHP Mincrals in 1979 amsd
wirrked im coal and base-metal exploration in Australia
East Alrica asd Mosth Amserica, with particular pmphasis
o geophviical research Bsues, He has been active in By
research for a decads, imitiated the Graviby Gradiometer
progect i BHF, snd & author of @ sheart Industry course
an EM Methods for Geologists. He received the ASEGE
Laric Hawkins Award in 1998, &= a past YVice-President of
the ASEG, an Associate Editer for the SEG. and Co-
Chairman of the ASECG Conference 14908,

John Bancroft obtamed a BSc (195700 and
MSc, (1973) from the University of Calgary
and a PhD. (1976) from Brigham Young
Lhiwl'ml'_v. He has dn-r'hlprd winfbweare for
the selsmic processing industry and s
specialised in the aneas of static analyas,
vickiocaty estimation, angd seismic miggration
John s a taculty member of the University of Calgary, a
Senior Resstarch Gasophoysborst with the CREWES I'roject,
and an Instructos for the SEG, He continues b develop &
(S| I'h‘r-"it.b!k miigration hor copvenbonal and nlnvn'l'rd.
wave data, Frrnulm.'h m:lH_'r.ﬂ'Iﬁ] alabies :mi:vul_ and
L‘H cstack migraton of vertkcal armay data. He reveihesl

ortirable mention for  a Isisst paper
al the 1994 SEG convention aid won U besi prapes awaed |
o the 1995 CSEG National Convention, John s a member
al ASEG, USEC, SEC,. EAGE, TEEE. and ATEGLA.

Paul William Basford graduated with B5c
{Hons ) i Geophysics from the University
of Addelaide tn 1992 He pdoesd Pasmineg
Exploration in 1991 where her weogked i’
Cobar, Broken Hill, South Australia and
- Diecnsland, From 1995 o 1987 he Wil
hased in Tasmania working in the Mt Head |
Belt. Hie is currently employed as 8 Senior Geophysacist
responsible for geophysical activities in Cobar and |
'raﬂﬂanm_

Craig Beasley Ceneral  Managen
Caweophysical R & D Western Geopleacal
Cratg pancd Western Geophysical in
Hourton in 1981 after receiving his Fh..in
|'|I.|:I:|!|-|.'J:|1.ll1|.."| and  served n w:l.'vml
capacities in both the Computer Sclencss

o - ani E_-l.'up'l'ﬁ_;'h:l..tl Rusearch andl
Development departments. He s curnonily  Genenal
Manager of Kesearch and Developsient

er Beckelt praduated from the 'I."nn.'vl."n.ﬂ.‘f
ol Mew Soukh Wales in 1976, witly o I Se
(Ceodogry ). Since 1981 hee has worked m the
Coal & Petrolum Goology . group of e
Geological Survey of New South Walss
leff s rum*ntl:r- Basez! e the Humter Va
- Ftilh.'i:pﬂl L;I..‘l.lluﬁl.hl losi e Huﬁlh:'l'l'
|i-|1.:luh loff has r-.:'-url-|.1r|.-.tl'l-111'l*.' for coal  ressinoe
axsemsrnenit, landuse planning and propect assessmend in)

the Hunter and CGunnedal Dasine

Samantha Bierbaum pradiabed from the
Lniversity of South Australla and =
currently completing 4 'hD, at
Umversity  of Adelaide. Her m=earch
inlercits include hord rock scismoligy,
seismic  source  development and
1-..1rl'u.1u.:h.- wlamnlnm—. She = H:lrrrnﬂ_r
member of SEG, ASEG, EAGE and AGL
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. | Stephen Billings was born 20 Angusi 1970

in-Australia and received the B 5c degres

from La Trobe Liniversity in 1991 and a B

5¢. (Hon) degroe in Theoretical  Physics

from The Australian National Unlversity in

1902, In 1994 he received a Gradoste

Diploma in Besouroe and Environmienbal

Scwence from the Australian National University and

commenced & Pl in Agnoulture at the University of

Sydney in 1995 His currend mssanch interests include

environmental geophysics and the development of

ek IL‘-EIIn.l'l,:'I,:m for thi progmsing of iTT-[:F"“lﬂ-'l"}'

sampled geophysieal data, particularly airborne gamma-
Fay spetroamitey

Hobert Bird received his B5c (Hona ) th Genlogy from
the Unmiversity of Western Ontario in 1983 and then
|JJ'|JI{1."'|.1.1L-L| it ke pt,'hnll,ll:lm imleesi ry in Canada
{waorking with COG and Dome Petroliewm) prior to
pursuing gradushe studies. He received a M.S.(1991) and
a Ph.D. (1994) in Marine Geology and Geophysics from
the Graduate School of Occanography, University of
Elunde [slancd. Dir Bird was a Vigiting Fellow and Bescarch
Scientist with the Geological Survey of Canada from 1994
b 1997, and then he jeined the Tectonics Special Rescarch
Centre at the Unis Erndly of Western Australia to continug
his research in tectonics and geophysics.

. Robert Bloor studied Mathematics at e
University of Cambridge, England,
graduating in 190 He then moved w
Lisends, E‘L‘IE1II'IL‘I (] 1h.|'r.|3" for his '3 n
Geophysics, His PhD. oxamined nisir
murface effocts in exploration seismic data
anvd means of awrecting for them. He
roceived has PhiD in 1990 At the beginning of 1994 he
was cmploved by Western Geophysieal in London as a
Heavarch UL"I.'rph}“i'id.'i-l. In ﬂugunﬂ 1558 b svas Fn1rl1ﬂ'h“d
tx Semior Research Geophysicest in the London research
gronagy wnad in Jumee 1998 bis was transfisrmed to the Houston
remearch group. Professional interests cover semsmic data
processing and speaifically imaging

David Boggs rovcived a BSc  with
Hinewrs in Geophysics and the University
miodal from the University of New England
i 1881, Hhe weas subsequently emplinged s
a  peophysicist  with  Geophysical
Technology  Limited  (formerly the
Gerophveical Rescarch Institute). During
this tme his activities have imvolved undertaking and
superviging peophysical survey work as well as
developmient of geophysical saftware. David b currently
undertaking Phly, rescarch into the dievelopment of the
Sub-Audio Magnetics fechnique while continuing te do
part-thme work with Geophysical Technology

Codclitng  Bosells lnrll. recetved A
.5 (Flons. ) degree in phivsiod in 1967 and
a Ph2 in 1972 from the University of
Adelaide, South Australia, and is now
principal résearch saclentist ot the CRC
AMET in Sydoey. For over 26 vears, he has
warked on problims in eledromagnetic
ﬁ.l“'l'lr"]"l‘u"-l'l.'s related 1o minerals explomton, analoge
electromagmetic modelling, and groundwater guality in
Auestralia and ovorsess. He is a poimt halder ol pratents on
the SIROTEM mstroment, and has collaborxted on ihe
development of SALTMAP, an airborie EM avitemn far

—

mapping near-surface condudtivity vanations. He has
recomntly investigated new methods for reducing nolse
contaminating EM measuremints and  applications of
environmental geophysics ol minesites. Hee is o member
ilf SEC and ASEC,

Domenic Calandro gradusted in 19993 with
a BSc In Geophysics from the Flinders
University of South Australia. He is
currently emplineed as o Geophysicist with
the Mineral Resources Group of Primary
Industries and Resources South Australia
where he n s am] cordinates the
processing of Airborne Magnetic and Radiomotrie data
acquired through the South Australian Exploration
Initiative, Brokem Hill Eaploration Imtiatove  and
company surveys. Flis evpertise covers dala acquisition,
processing arnd interpretation of both ground and
atrborne geophysical data,

Anal Canning receivied o B5e (Mathomatics} from the
Ihebeew Umiversity, bssael in 1980, From 1981 o 1959 she
worked st the Instibute of Petrolewm Boesearch and [ 1987
she gained an MSe in Geophysies from the Tel Aviv
Linivérsity, Anal moved e the Houston Advanced
Research Center in 1990 where she spent § years. In 1993
she was awarded a PhuD. in Ceophysics from the Rice
Lintwersity in Toxas. Al present Anat s emploved as o
Rescurch Scientist with Paradigm Geophysical. She is a
member of SEC

Stephen Cheesman Emploviment History
1991-1993 University of Toronto, Research
Associate in Geopliveics Division 19153- 1996
Private Cimsultant, Software Developer jor
Geophysical Application for GSC and
industry, 1997-'resent Goosoft  Ine,
Roscarch Coophysicist supporting Software
Development. Acadenic History: University of Toronlbo,
PhD) in Geophysion 1989, PoskDoctoral Shadies - with
Geobogheal Survey of Canada (CSC) ot Pacfic Geoschno
Contrit developing a new marine EM surveving system.
1991, Professional Infenests: The  development  and
tmplementation of novel numerical analysis imethads for
exploration geophysicists. Involved in the continuing
dovelopment of the mardoe EM surveving system and
emjoys thie nerasional research erjse

Chow-50on Chen ASEG and SEG active
member since 1984, Associole Profiessor of
l_rtmph!,.'n:ll:'u, Inatifule of U-:«uph\-'s.;ih.
¢ Nativnal Central University of Taiwan
P I Major area of inferest s geophysical

|
l
|
|

!JI‘LI.hFH:I.'IiHH, with nm:p'hag.ls o
electromagnetic method. B 5 in physios
1974, Matiomal Narmal Liniveesity, Taiwan: M. 5, 1978
and 'h. [0 in geophyaics, 1989, Mational Central
Liniversity, Talwan Rescarcher at Instite of lndustrial
Technolugy and Riesearch, 19791984, Faculty member al
Mational Ceniral University, Taliwan, Authored 10
refereed publications, 1 in SEC joumals and 1 book.

David Clark obtwmed a BS5c (Hons 1)
majoring  in  hesics  from Svdney
I..ln'w-'rhﬂ:.-' it 19 and an MSE in
L;Eﬂpl‘l-ﬁ-’!il'l:‘i [ E:r'l.lm:_v Unhrrnu_'..' T
1983, Smvee 1978 e has worked In the Rock
Magnetism Group of CSIRO Exploration
and Mining and its precursor Divissons
and s Lurn:nl.l_l.-' i annp.it Bescarch Scientist. His

.
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S —
research  Interests include applicstion of magnetic

property data o interpretation of magnetic surveys,
magnebic petrology, potential feld modelling  and
development of a method for remote determination of
magnetic properties of buried magnetic sources

Ed Collins is a Senior Geophysicist with Apache Energy
Limeted. He graduated from Curtin University in 1988
with a BSe, and Honours degree in Geophysics, In 1953
he joined BHP Petroleam in Melbourne, working as an
Exploration Geophysiciat in the Northern Australia
Diivision. In 1993 he joined Hadson En Lamited {now
Apache Energy Limited), where he contribubed Lo several
hydriscarbaon discovenes including the Stag, Legendre,
and Caribowu Fields., His eX Ty pr.imn:rll_l..' ncindoa
data interpretation in the Camarvon, Bonaparte, Browse
ond Arafura Basing, the Exmouth Mateau, and Timor Sea.
Ed b5 a member of the ASEG, SEG, and PFESA.

Terry Crabb a4 native of Adelaide SA and
an  Adelaide Unn.'rnil}- Hrn.dunh;-.. in
currently CEQ ol Australian Geophysical
Survieys, based at Jandakot Airport, WA
I:!'u'l'll:vhq.u worthed throughout Australia, as
well as in USA, Canada, lran, Phillipines,
Burma, Sosth Africa and Arpenting. Fle has
h'ur'hl.'.'l.] i E-u\.'l.:n:llu:n! ;|.rh|.| in l.'hr
Carophysienl contraching imdustry, and = currently
completing his MBA. Crabb is actively involved with the
ASEL, and is & member of SEG, PESA . AIP and a fellow
if i AusIhvbL

Buzz Dawls s & stali ﬂl‘::‘:lphvn::d-! with Landmark
Ciraphire invaolved in building velocity models and depth
imaging. Belore joining  Landmark, Buzy was an
interproter and seismic processor for Amooo i MNew
Otrleans and Houstom, Member of SEC, B 5S¢, Geophysical
Engincering - Colorado School of Mincs

Michael Dentith (s Head of the

Departmunl of Geology & Geophyses at

The University of Western Australia, His

. research interests include the peophysical

signaiures of mineral doposibs, albemative

means of processing and enhancing

acromagnetic data and the seismicity of south-west

Western Australia. He is a member of the ASEC, SEC,
AL and GSA.

Trever Dhu graduated B.5c (Hons ) from
the University of Adelaide in 1996 He is
currently sludving for his PhD. at
Adelaide University with research on
texturnl based enhancement of airbome

e EI.‘IIFFl'I:ll'lII.'.II data. Trevor has alen worked
on a caswal basis for Normandy Exploration since 1996,
helping to oreate and manage thelr geophysical database.
His other interests include potential ficld geophysics,
image processing and automated ferrain corrections for
gravity data, He is currently a student member of the
ASEG anid SEG.

Bruce Dickson obtained his MSc from
Wellington University and recelved a P
from Imperial College, London in 1973, He
movied o Avstralia where he has been
working i CSTHUY an a varety of aspects of
appication of radiabion measamemonta fo
utp'lwutmn Hin work b covered aspects of uranium
grade control, uranium exploration using ground waters,

radinactive disequilibrium in uraniun deposits and oione
recently, the undecstanding and inferpretation of aerial
REMITLA-TAY SUreEYs,

Mick Direen b currenily undertaking a
PhD), in geophysics at the Centre for COre
Deposit  Research  (CODES)  at the
Uﬂdh'l‘ult}' il Tasmanin. e recelved his
Bhe. (Honsd from the Univeraty of
Tasmania in 195 for his thesis
“Ceophysical modelling of the Longfond
Basin, northarn Tasmama®, His proseni research involves
fectonic modelling derlved fiom the inbegration of
potential feld models, structural peolopgy and setsmic
data. e is presently applying these methods (o
determine the Voleanic Hosted Massive Sulphide
prospectivity of Malagozoke basement in western NSW,
SA, Victora and Tasmanmia. This has eodved a 1ot of
“horder drossing”

Thad Dunbar is stafl geophysicist with Amoco (UK)
Exploration Company, He is currenily Invobeed with
inferpretation (evaluation of several progects in the MNorth
o In the past, he has been involved bn several olfshone
bease sidis G the Gulf of Mexico, He has a BS
Mathematics trom Tulane University groduating in 1983
Froam 1983 (o the prosent bwe has worked with Amoo
Provluction Company

Andrew Duncan moueived o BSe, [Honma )
m geophysics at Monash University where
his main interests were in electrical
greophysies and inversion technbgues. After
graduating in 1986 he ook on a reseanch
fellowship ot Monash during which time
he developed EM interpretation soffwan,
reserched data acquiation fechmiques and taught 8
course on remobe sensing o undergraduates, In 1989 he
joined World Gevscierie  Corporation  and  was
responsible for development of airborne EM systems, He
participaled i the development of the Questem and
Saltmap airborne EM systems and developed algoriihms
for the acquisition and procssing of EM and magnaetic
data. In 1934 he formed ElectroMagnetic Imaging
Technology (EMIT) and has been developing new
instrumentation and software for EM peophysics and
groundwaber oxploration since that tme. EMIT neleossed
the SMARTEm receiver syshem in 19985

CGuy Duncan completed his BSc in
iphysies from Curtin Universiby in 15955
and a Post Graduate Diploma [n petroleum
grophysics in 1986, From 1957 1o 1991 he
worked for BHE a5 a mescarch scheniist at
iheir laboratime= in Neweasile where ha
v inyolved in the in-seam selsnic cros-
haali sedseviie and WSP methods, He ook thrse voars leave
of absenoe from BT En 1991 w0 undertake PhD. studios
al the University of Melbourne which he completed in
19504 He is curmently working for BHP in their petroleum
division based i Melboume, imvolved in seismic
processing, depth imaging and ampliivde versus offset
studics. He s a membser of the SEG and the ASEG

Peter Eaglelon rmeceived his BSe. W
geophysicn from the University of Sydney
after finishing his studles in 1983, He then
wioghed as @ 'I'|| Jdd brlrl}'ll'l!. wrcaad  foF
Ceoterrex for three years in places around
Australio and Alrica. He followed this with
a stink al L% 5 Radio and Space Sorvioes o
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a Mhyysecst . He compheted o Dip, Ed. at The University of
Technology majoring in sctence i 19940 and taught
schenoe courses 0 Sydey, He returnsd 1o mineral
exploration by working a2 a sub-contractor for Suriee
Goomurveys conducting geophysical surveys around
Austrilia and Papua New Luoinea He joined Morth
Flinders Exploration in 1993 & an internal geophysical
consultant and for the next five vears has worked with
exploration teams in the Northern Territary, He s an
active member of the ASEG

Julie Elders groduated in 1993 [rom the
Colorado School of Mines with a BS. in
wophvsical Engincering. Since then she
has been working as & mine geophysicst
for WML Hesources' Kambakda Micked
Operations, Kambalda WA

Anthony Endres received his DS, (1977) lom Michigan
Technodogical University in mathamatics, his M5, [1979)
from Tewas AdM University in applicd mathematios, and
his P (199]) in geophysics from the University of
British Columbia. He has been employed as s research
geophysicist in the pelroleum industry, government
laboratorkes and universities. Dr Endres is curmontly. the
Lecturer bn Hyvdrology at the Lniversity of Western
Australie, His research intenst include the use of pock
physics in geophvsical interpretation and the application
of geophysical methods W hydrogeological  and
grodechnacal problems

Brian Evans Dip. EE {L'pool), M5
Garoptuestos (WAIT) and Ph.DY, Gooplysiics
{(Curtin}. He was an instrument engineer
with CEC-Elioti {London), alter which ba
worked for G5l amongst other seismic
companies. He was a  geophysical
consultant for 8 yeani, when he rotumed to
the sducation arena af WAIT im 1983, He operates a small
exnperimental setsmic crow and s active in the APCRC
and CMTE2 I:Il'\'l'lﬂ-lﬂlﬂ“ N II'l'I'I.TIII.'Ll.I:L":l four Prh'ult-llm
and mining applications. His preseni area of interest is
pure prassure prediction while drilling. He is a member
of the ASEL, SEG, SPE IEE and author of the SEC book'
Seinmic Data Acquisition in Exploration’,

"""" —1  Edward Fainberg recoived his M5 (1963)
in physics  from State  University  of
Turkmeria, his PR (1969 in |'I1"|'I.h'|.1|'1 and
mathematics from Institute of Physics of
the Earth, and his Doctor of Sciences
Priplomea (1982) from Institube of Tormestrial
Magnetism, | here andd Radio Wave
Propagation with the Russian Academy of Soences. He is
working for the Institute of Terrestrial Magnetism,
lonosphere awd Radio Wave P ton and Liniied
Instituie of Physics of the Earthe both with the Russian
Acadiemy of Sciences, since 1970, He is a professor of Uwe
Rumsian  Acadermy of Scoienois (1983) snd head of the
Laboratory of Electromagnetic Modefling. His scientific
nberests are mainly focused on global and regional deep
eleciromagnetic explorations, The arca of his most necent
inlerest is application of the dectromagnetic methods for
etwvironmental research,

William Featherstone holds o fimt-cliss
Honours degres in Geophysics  and
Planetary Phovses from the Lindveraty of
Newcastle-upon-Tyne and a Doctorate in
Geodesy from the Uiniversity of Csford, He
in currently Associate Profiessor of Ceodesy

and leads the Ceodesy Group in the School of Spatial
Serences, Cortin Uiniversity of Technology, His research
imtwrests include physical geodesy, gravimetric geoid
determination, satellite positioning, map projections and
co-ordingte systems, and has published widely in all
these felds. Will is also o Fellow of the Roval
Astronomical Society, 'resident ol the Australasian
Surveving and tng Lecturers’ Association, Federal
Councillor of the Institution of Surveyors, and Chair of
the International Assodation of Goodesy's Stiudy Group
om Synithetic Modelling of the Earth’s Gravaky' Field.

Migel Fisher gradusied Irom Imperial College,
Liniversity of London with a B5c. (Mathemahics) in 1970
and an MSe. (Geophysios) in 1971, He was awarded
Ph.D. in Mathematics from the Uiniversity of Queensiand
in 1981 From 1982 to 1994 e worked for various seismbe
provessing contractors including & period a8 Digicon's
Brishane contre manager. In 1995 he ostablished a
consullancy - specialising  in  seismic  processing
supervision, In 1997 these services were expanded
include specialised seismic prooessing. Nigel is o member
if ASED and PESA.

Desmond Fitrgerald With over 20 yvars
expericioe 0 the minerals indusiry, Des
has a range of inberests in the technical
softwenre and  instrumientetion hardware
g, Chalrman: Mindata Pty Lid, Geo) AG
Australia,  International  Monitoring
Systems, Director; Techbase Australia Py
Lid; 155 Pacific P/ L. Az Principal of Desmond FiteUerald
and Associates, Des co-wmte the Intrepid  geophysics
procissing and mapping software product, Curpent
extensions are rewriting the Australian National Gravity
data handling for AGSO and also developing automatic
Interpretation methods for mineralised targets. The
?dll'l;llﬂ busimess s cormmintted o sensor dwr]np‘hrnl!
andd dats collection for mining and waler applications

Marcus Flis graduated from the Liniversity
off Adelaide with a B 5S¢ (Hions. ) in 1979,
He was employed by CRA Exploration
fromm LOR0) o 19849, Frrm.l.'lp-.lﬂ_:,l ir the search
for base metals. Tn 1985 Marcus wis
awarded an M. 5¢. from the Uiniversity of
Utah fur resecarch o [P éffects in TEM.
From 1989 o 1995 he exploned for gold in WA the N.T,
and Grevce for Mewerest Mining, Lid. He i< currently the
Prncipal Geophysicist and Manager - Exploration of
Hamessley Iron Pty. Lid based in Dampier, WA Marcus
in & member of the ASEG, the EAEG, and the SEG.

7| Peter Fullagar holds an MSC in Applied
Mathematics and  Earth Sciences  from
Monash  University and 2 PhD, in

Geophyeics from the Universasty of British
J Colambia. He worked for Wistern Mining

Corporation in Australla for 12 vears, serving
as  Exploratiom  Geophywicst,  Resoarch
¥ cist, Giophvsical Research & Proossing Manager,
and Chicf Geophysicist. While with WMC he worked in

leum explorabion as well as mineral explortion,
arl also developed an interest in the application of
geophysics in mines. In 1993 he became the inaugural
Chair of Borchole Conphysics ot Eoole Polytechnicus:
Muontreal, In Cuneda bhe imitiabed  seseanch into the
application of radar and radio imaging for onshody
delneation at Inco mines 0 Sudbury. He netumed o
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Australla In 19894 to join the CSIROVOMTE in-mime
prophisios nesssarch bearm bn Brisbaroe, and was projat keader
for AMIRA Project P36, The Application of Ceophysics
o Mine Planning and Operations”, which was

by wrven mugor maning oompamies. He s curmeilly Derocbor
of Fullmger Geoplysics. My Lk o member of ke
MINSERVE consulting proup bassd in Brshane

Karsten Gohl recelved his D'l'p]r.'lr'l"m i
Geophysics  from  the University of
Hamburg in 1987 and his PhOD. in
Guophysics  from  the University o
Wyoming in 191, As a postdoctoral
research fellow st the University of

== ' Uppsala, he further indreased his expertize
in modelling/ inverting of decp crustal saismic data. He
eptered the area of marne gral polar alqjhfnh'_n when
wins appointied as research fellow at Allred Wegener
Institute for Polar and Marine Research in 15695 Since
199 hae has been becharer in geophysics i Macguarie
University with research emphasts in terrestrial and
marine ahallow suhsurfsce and distp crustal seismic
applicabions,

| Alexey Goncharoy halds 2 0. digmese in
Carvepbyysacs from thie Sk-Petersburg Mining
[nstitute in Kussda. He has worked at that
ihatifte for a ndmber of years as 8 Sense
Rumsgarch Schuikest amid Associate Mrolossor
in Ceophysics, Teaching peophysics to
audents was hus primary occupation in
1980 190, His rescarch interests are mostly in studying
the structure of the crust and upper mantle by various
seinmic methods. He startd his work proocssing and
interpreting scismic data from the Baltic Shield, later he
was tvalved in the setamic part of thie unigque super deep
dnl[inE Fqu".l.-L"! an the Kolia L.h'-ilJl'buLl in Bussia In 1994,
he jolmed ACS0 whese his ressarch interests utgrew the
bouinds of Precambrian crust and be expanded his
priginal sEivmic oflentalion o petrological interpretation
o selamyie data

Jobn Gornan hes been the Applications and Svstems
Specialist employed by Landmark Craphics with AIOC in
Axerbatjan since 1997, Hie has beven with Landmiark since
1981 i varous lechndcal suppsart angd tradning capacibics
aroind the world, He gradoated with a BS. in Geobogy
from SUNY Oneonte, NY in 1977 and an MDA in 1989
Irom Howston Baptist Unlversity. I'ror to Landmark, he
spenl three years processing setsmic data with Seiscom-
Dl and mine years with BP Exploration {Houstan) as
an exploration geophysiclst

Todd Grant graduited from the Montana
College of Mineral Science & Technolagy
with a B5e. in Geophysical Engrinsering in
1987, He then graduated [from  the

Infversity of Utah with a MS5c in
Geophysies 1990, where his work
foctsed on pamercal  medelling  and
interpretation of electrical and electromagnetic methads.
Tadd apent bwi years with CRAE vapluring for gold and
base metals in Western Australis and three years with
Moewmont Mining exploring for gold on the Carfim Trend
im Mevada USA. Since 1995, he has boen workdng for Rio
Tinty in Wistern Australio, He is a member of the ASEG
and the SEG

Rukb ﬁn.i}' was bom in London fard i 1938 and
received his BSe. in Phyales and his b in Geophysics
at Imperial Collage, London in 196, Afler. moving o
Canada in 1968 he joined the Geological Survey ol
Canada and became head of the alrborme geophysics
gechon in 1945 His main interests have been m
developing  sirborw ganwna-ray survey  Wechnigues
parficularly specialiszging  in  the calibrabion and
inh:r'prﬂql!nn of Fhe dntn. Bosh has weorked with ilhﬂuﬂ.ﬂr
and governmenl organisations both abrosd and In
Canada and has trequently servod as a consultant to the
[nternational Atormie Energy Agemcy. He was thie leades
of a teamn that sucoessfully located radioactive debris
trm the crashod Soviet nuclear satellite (COSMOS 954)
in northern Canpde m 1978, In 1995 he ook early
retirement from the Ceological Survey to bevome chiel
sotentist at Exploranium, a company specialising in ithe
rmamufacture of radiation duetection systemas,

Stewart Greenhalgh iz the Douglas
Mawson Professor of Ceophysics apd
Head of the Depariment of Geology &
L;gﬂp'l"l!ndr_-. at the I.'riltfm-ll.‘]." ol Adelaida,
e obtained B.Sc (Homs, T M5 and D50
degrees . with a geophysics mapor, from the
Uniwersty of Sydney, and a PO degnes
froon the University of Minnesota, Ho has worked in
varliows areas ol HEJ.‘I!Fh'!‘liLt"I, ll'll.']1.L-|:l:II'||"l EnEImeering
|r|.m‘HH.q11|mnr cosal amd |J|.-.|:ru1|:'1.:.m |.':-:|.'||.|.l|.'.u.'|J|.Hl.,. ||:|.|'|'Ii|.1.“
applications and carthguake sefamology. He was on the
academic staff of Flindere University from 1981 w 1997,
but has also worked &t oither  universities, with
government agencies and as o consultant in the maning
and petroleam industry, He hos published over 120
refereed pournal articks on various aspects of thearetical
and experimental waics. He ix a member of SEG,
EAGE. 554, AGL and ASEC.

Peter Gunn has worked as s full Hme
emplives  for 14 different  corporate
prgantsations and has worked a8 2
conssiliant for 3% other orpanisations. This
has involvied working on lecation in 19
countries. He has  four  Fraduoabe
qualifications and  has publishied 43

referved publicutions and cdiled two thematle volumes

During the past five years he has led 32 workshops and
training courses. He is curmently head of the Australion
Guuological Survey Onganisation’s Geophysical Mapping
Croup which specialises in the acquisthon, proossing
enhanoement and interpretation of airborne magnets
and radiometric and gravity data as well as ressarching
these lopics

Wanwu Cuo completed his BSe. (Homa )
dlwﬁl m F.:i:pln;rnhnn l'."ﬂ1|.'l'|1!.win at the
Changchun College of Ceology, i hina in
1982, He was emploved as an Explomaton
Geophysicist and Projedt Geophysicist in
wistern China by the Burean of Geology
wnd Mineral Resources of Gandu Mrovince
(BOMRGTY during 1982-1989, working on mireral
deposit explotation, reglonal geophysics and  basin
analysts. He received his MSc in Geodynamios and
Seismuology from the Seismobogical Institute of Lanzhoo
(2ILY the China State Seismological Bureaw in [99], He
poined SIL o o Rescarch Geoscientist invalved in crustal
peophysical studies, tectonophysics and  carthguake
prodiction from 1992 10 1995, and meanwhile as an
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Hlllll]l.l.r:l.' -l'.l'-l.lph!."-u..i_-.l with BOGMECT pﬂtﬁcip.!!.it'l.g in
research projects of mineral deposit exploration and
priddiction. He will soon complete his PhO ot the
University of Western Australia in Ceophysics. He is a
muemnbir of the ASEG, SEG, AGL and G5A

Ross Gwyther 2 g rescarch geophysicist
with CSIRO Exploratiom and  Mining in
Brisbanc. He s curmendly managing an
earth sirain research project in minescale
grophysics, and s responsible  for
moniloring and analywing surface strains
and il arising from lonpwall coal mining
m the Bulli basing and the maintenance of Geld
installations: He has previously worked for 15 vears in
earth strain shudies investigating carthquake pricesses
im Califormii,

Bruce Hartley joined the Department of Explorabion
geophysics at Curtin University in 1984, He has boon
wiprklng on the attenuakion of muftiple peflections as well
a5 developing interests in new mathematical misthods for
use i Geophysios. The work, biing presented hore is an
outcome of restarch in mulbple atterustion where
accurate time distance relatiomships: are pquired o
improve  maltiple  prodiction  and  enhance  thels
attenuation. He has broad scientific interests including
anisptropie wave propagabion moseismic exploration and
the measurement of natural  radioactivity, particularly
apltimised measuremant of radon and it decay products,

Peter Hathesly i a Principal Hesearch
Geophyvsicist  with CSIRO Division  of
Exploration and Mining. Working through
the Conperabive Research Centre for Mining
Technology and Equipment he ds madnly
imvnibvesd fn the development of geophysical
methods for wse in copl and metalliberows
mning. Curment mierests nclude high resoluton 30 and
VaI' selsmic methods, microséismie monitoring and
praotechnical evaduation of nock vpes using geophysical
logs, He hidds 4 BSe (Hons) from the University of
Sydney and a PhD. from Macquiric Unbversitye,

Giraham  Heinson completed o B5c
{Hons.) in Geophysics from the University
of Edinburgh in 1987, and a PhDD, from the
Australian Mattonal University in 1991
under the pgusdance of Dr FEM, (Ted)
Lilley. He then moved o Flinders
University in  Adelade where he s
currently a Lecturer and Queoen Elizabeth 11 Rescarch
Fellow. His research infencsts ame in manne goophysics,
partivularly electramagnetic methods, He is a member of
ASELC, AGLE andd EELGS.

Roger Henderson is o Senior Ceophysicist
with M) years experience in many parts of
the: wosrdd, He haolds an M5, from Sydney
Lipiviersity and was a lecturer ol Macquarie
Liniversity in Sedney Brom 1968 until 1971,
aftier which he spent three yedrs in the UK
mE A gmplﬂ.‘.‘lll.‘i-‘-!. first with Hunting
l.'.wlu'ln:s];!p aned {'nrnp'h:l.'ﬂm and then Berrngir Bescanch of
Canada, He thon mowved w Tornmio with Barringer for
three vears belore returning o Australia fo join Geoex Pty
Lo of Addelaihe as & Director. In May 1982 he became VP
of Geometrion International Corporation, a subsidiary of
Eli&ds Caeometrice of theie LsA,. Whea GILC. was
'Ellllrl.‘l'l.ﬂ'll"d h}r the Kevron ﬂnu.l]:l ol Perdh tn [958, RHH'L'I‘

was appointed General Manager of the newly formisd
oo Tnstroments, and has hold the position ever sinee,
Roger has published on @ range of subjects, In
Geophysics, Geoesploration, Austratian  Journal of
Science, and Exploration Geophysios, He has twice been
Prosident of ihe Ausiralian Society of Exploration
Geophysicists and Co-Chairman of two of its conferenonm
For his didication o the socioty be wos awanded
Honorary Membership in 1994

MNatasha Hendrick graduated from the
University of Queensland in 1993 with
Horomars o .I..]:rpl'rr.d: Sitefo 1fu.1:|.ll!}'ui|h'.
She was awarded an Australia-at-large
Rhodes Scholarship amd spent @ year
pescarching soismic wm'-l:-gui:!:i within the
Mepartmient of Engmeimimg Scenoes at The
University of Onlord. On her retum to Australia Natasha
started working in the Sﬁciul Prosjiscts Growp with
Digioon Ceophysical Ltd. She spent bwo vears working
with PSDM, velocity moded building and wave-squation
datuming projects, In 1997 Natasha returned 1o the
Limiversity of Chueenslarnd o begin haer PhDy on
"Applicatlons  of Multi-Component  PProcessing  in
Exploration Seismilogy”. She has been awarded an
APA[Industry] Scholarship and the APPEA KA
Richards Memorial 51']1|.Iﬂ.lh|'|||.1. Matasha B currenthy a
mamiber of the ASEG (Hd Branch Commities

Michael A, Hession was the Chiel
i_}pnp'l'r_l.rﬂn,ll.l of A 100 in Baly secondisd
from British Pelroleum, Before [oining
ALOL. in January 1996, Dr, Hession
worked on exploration and development
projicts i the Gulf of Mexioo, Indomesia,
morweay, Yietnam and Canada. Dr, | lession
graduated with a PhD. tn geophysics from University
College Wales in 1987, He recently joined  Woodside
Prtrobesurm Piy, in Australia

Peter Hill v a medearch sclentis
(geophyysicest)oin thae Petrolewm, and Moo
Division of the Australian Geological
Survey Urganisation in Canbuera, He
gr.:l;lu.al'rd raom the Australtan MNabtional
University with a BSc, and subseguently
completed a B ApplSe. (Geology) ot the
University of Canberra and an MSc al the ANU. He
joiried AGSEYs marine groscience group in 1983, and has
simew wirked on projects researching the development of
the Australian continental margin, mrstly using ALS(YS
reniznrch vossel Rig Sowmic for data acquisition. He has
also hiad considernhle ivobhvement i SW Paaiic marnne
gorscience,  including  the use of swath-mapping
techniguies. He is now sorking on fectonic, petrolim
and multibeam sealloor mapping profects in the SE
Australia region

Richard Hillis = a semor bWeclurer o
uxplorution geophysics ot the University ol
Adelaide. He graduated B (Hons ) from
fhie Royal Schonl of MMines, University ol
Londoen i 1985, and PhD, feom the
Uroversity of Edinburgh in 1988 After
resanch positions at Flinaders Liniversity,
Adelaide. and at the British Geological Survey, Edinburgh,
Richard joined the University of Adelaide in 1992 His
friain Festarch bnlenests ane i conbemporary sireses aned
pedimentary basin dynamics. Richard s a member of
AAPG ACL, ASEG. EAGE, GuA, OS], IFESA and SEC

-
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Adran Hitchman completed studies in
spplied Physios at the Capricornia Institute
of Advanced Eduocation in 1981 before
pndertaking a B5c (Mons, ) in Geophysics
at the University of New England, On
completion, he began work as a
peophysicist at the Bureau of Mineral
Resouroes where he collectied end prepanad magnetic
field data for periodic updates of the Australian
Geomagnetic Reference. Field (AGRF) model. In 1991
Adrian completed a Graduate Diploma in Education and
became 4 Science/ Maths teacher, He is now undertaking
Ph.). research st the Australisn National University,
investigating  inferactions  betwoeen  electromagnetic
induction in the Earth and total-field magnetic survey
dita. Adrian (s a committes member of the ACT ASEG
branch and also a member of the SEG and EAGE.

Gregg Hofland s a senior geophysicist with Landmark
Graphics, spedalising in velodity modelling for depth
conversion and d imaging Prior to Landmark, he
spont soveral vears working on seismic modelling
products with Western  Atlos Soltware and Sierra
Ceophysics/ Halliburion. Hofland has bachelor's. and
master's disgrees in Geophysics from the Colorado Schixal
of Mines, and |5 a member of the SEC andd the Denver
Geophysical Society

Greg Hollyer Broel Employment History: 195851 Special
Mrojects Geophysicist, BHIP Minerals [mil. 1991-1995
Senfor Technical Weter, software industry. 19951996
Benior Geophysicist and Technical Communicalor,
Ceosott Ine. 1990-P'resent Manager. Academic History:
Quewn’s Univisrsity- B.5c- Geophysical Engineeting 1986,
Chieen's L-r'lhrurﬁltv M5~ Geophysical Engineering
1991, York University- Certificate in Techmical and
Professional Writing 1994, Professional Honors and
Awards: P'resentation Award, Borehole Geaphysics
Symposium, 1991, Professional Society Alfiliations: SEG
Member - MO Association of Professional Enginecrs,
Professional Interesis: Cavscience data processimg and
pnalvsin  mathods, Soltware  developinents  and
deploymint, Technical and scientific communication

Michasel House recmivid his BSc. (Hons, 1991) i
grology and Ph.D. (1996) In geophysics from the
Liniversity of VWestern Ausiralia. He then commenond
waorking with RGC Exploration Pry Ltd as an exploration
peophysicist searching for gold, base metals and mineral
aanids. He currently works with Goldfields Exploration
Piv Lid in Kalgoorlie.

Jens Hoveaard was borm in Denmark m 1961, In 19859 he
receiving his M.Sc in electrical engimevring from the
Technical University of Denmark (DTU) where he
continued working as a research engineer developing
models for nuchisar well logging tooks, In 1992 b joined
the Danish Emergency Management Agency and was
responsible for developeng and implementing a Danish
airbormie garmimi-ray systum for momdlong neclear fall-
out b case of & nuclear acddent. Between 1999 and 1997
fens was propect leader of o Nordic research program
(Mordic Maclear Safely Rescarch) on CIMCTRENCY NP
systems As part of this program, he chaired the planning
committee for an intermational feld exercise, Rapid
Environmental Survevi Lising Mobile Equipmeont
(RESUME 95) that was held in Finland in 1995 In 1995 he
wiis awardied his PhDD, degree in aidsorne gamema-riy
spectrometry from DT

Gary Humphreyvs has an Engineering
degree from the University of Western
Australin and a Graduate Diploma o

lied Geophysics from W.A. Institue of
mnﬂng;\' {now Curtin. Limiversity). He
worked with Scintrex in Perth as a
posntractor | consultant for 14 vears, with
&m in Australis and Asia (including Ching

r"“

A, |apan
alaysia, Laos and Pakistan), speaalisng n o mineral
exploration, groundwaler studios and technical training.
He jolred the Water Resources Division of the Power and
Water Authorty in Darwin tn 1993, and leads a team m
the application of geophysical techniques to groundwater
exploration and evaluation. Thee Divisicn recently moved
inte  the Department of Lands,  Planning  and
Envmmmlmlr Curnent inferests include  integrating
Ehpuul and proundwater data seéts, sounding
ods and estimating  groundwailer quality and
guantity with surface and borehole geophysics. He s a
miember of ASEC, SEC, EAEC and IAH.

Marina Hyde has worked with Geoterrex-Dighiem and
Encom Technology duning 199698 Some of the reseanch
on Iecalived conductors originated from Manna's course
work at Macquane University, where sbe has recently
obtained hir M.Sc. in Geosdience

Eiji Inhii gradustesd with a B.E, from Akita
University in 19754, He worked for Osaka
Sol] Test Labaratory from 1974 b0 1976 He
completed 8 MLE, in mining peology from
Akita University in 1980, He has since
wirrked at Suncoh Comsultants Co., Lt as
a geophysicist. He is a member of SEG]
und ASEG.

Hiroyuki Katayama obtained his B 5
{1994) in the resistivity method and his
MSc, (1996) in numenical modelling
experiment of TEM from Kyoto Liniversity
He hia= bovn emploved as a |_.]|:u|.1h3.'-51|..ﬁlpz
hotal Miming Agency of Japan since 1
and  engaged in domestic  mineral
explortion and wechnical developmient

Damian Kelly received a BAppSa (Hona ) from: fhe
University of Queensland in 1984 and a Graduate:
[hploma in Applied Finance and Investment from the
Secunities Instibute of Australia in 1997, He worked for
BH® Petrsliewm for rumie Virrs 2% 4 Ernph:ﬂi.n:-l: Lw 3
in setamic data scoquisition and Inferpretation projectsin
variety of Australisn onshore and offshone basina. Sinoe
|l:|l|‘m'|,|'.'r 8l Campany of Aucstralia in 1994 a5 » senbor |
El.:tll,:hhhhl. I'H-" '|'|..u:; [h,ﬂ,rl ]n'l.'l.ﬂw..-d 1 . Humhﬂ ﬂ
successiul Surat Basin mplnrnl‘mn andd  development
drilling programmcs. He is a member of 'ESA, ASEG

SEC and SPE and is an Associale of ihe Eulmhﬁﬂ'
Abbas Khaksar E,:l'lllll.l.l.'ll from ithe

University of Tehran, lran in Exploration

Mining Engineering in 1990 and

an M5e degnew in Petroleum Geology and®
*5€ Ceophysles  from  the University ol

- worked  in  phosphale  and

exploration for the Iranian Ministry of Mines and Metals
Currently, he s a P condidate at the National Cenber
for Petroleum Geology and Geophysics at the Univ
of Adelaide. His "D research is concemed with the

Instihate of Australia
Acdelaide in 1994 From 1900 0 1992 he
purmph}mnrm evaluation of well logs with particuls
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inberest in the influence of pressare and atration on
acoustic propertes of reervoar rocks. He 15 a member of
ASEG, PESA. EACE amd the London Society ol
Metrophysicisiz

lan Kirby gradusted with BSc. (Hona) i geophysics
from Macquarie University in 1998, His Honours thesis
wias on seismic constrainks on EM modelling by detailod
traved thme inversion, During his studies he has been
employed by Cofiey Partners International Pty Lid onh a
casual  basis, largely  involved with peophysical
imvestigations for geobechnical projects.

Irena Kivior oblalned her Eng, M.Sc. (1976)
in ore geology from the Academy of Mines
and fb'[-l::l..]“m'h_\f irt Crannow, Prior i CLRTHIT
fo Australia in 1980, she worked as a
mathematician. For two years she worked
in o E'l.pth:.Jll'un. Froo 1862 (o 1960 she
worked with ETSA on the geophystcal and
prichnemicil propertses of coal. Trena undertook her P
an geephyiical interpretation of the Polda dit and deep
crustal studies based on potential Beld data at the
University of Adelaide [19%90-1%8). Shi presently
conducts her postdoctoral research on deep crustal
siuachies. In 1997 Irena establishid Archimedos Comaulinge
which spocialises in the analvsis and interpretation of
arromagnetic daka for petroleum exploration

Ralf Klotz mceved a BSc Eeu'lul_.r,,}r,
Adelalde Universily 1978, DS (Hons. 15
class) Geophysics, Adelaide University
1979 and has 19 years experienoe working
for Western Geophysteal {now a division of
Baker Hughes) in Singapore, Houston,
Perth and Adeclaide. Positions held: Marine
Analyst, Marine Processing Group Leader, Hesearch
Geophysiclst, Senior Computer Programmir, Seniot
Research Geophysicist, and Research & Development
Manager, USA Pabnbs awarded: Maodifed Residual
Migration, and Equalisation DMO, Recipient of Litton
Industries Advanced Technology Award in 1993 Active
imembership in SEAPEX and ASEG,

Maija Kurima Mroject manages of airbome geophysical
wurvieys in Finland smd m specinl projects abromd,
Goological Survey of Finland (GTK) operales with two
pircraft performing airbome geophysical mapping In
Finland and commercial survieys abroad. Karimo has also
been Involved with inlerpretation and image processing
o airhorne geophys=ical data,

Mark Lackie did his undergruduste degree
at  Melbourne University and rlinn
completed a Ph), at Macquarie University
in 1989, He then worked af the CSIRD EM
[or was thal Exploration Geosclence or
DEM or Minersl Phywios) until 1994 when
he fled the stroctural wpheavals (o
Macquane University. Mark = curmently omjoving being a
levturer in geoplysic,

Richard Lane recsived & BSe (1983) with
Hons, in greology and geophysies from the
University of Melboume, He began his
career with CHRA Exploration as a
grophysicist in 1964, working on mineral
arid ctrolewm  exploration  projects
|hm1g]:;-ul Anstralia and South East Asia
I 1997, he joined World Gedsiétence as HIMHIHH

ASEC, 1:h International Coophysical Lanterencr & Lxhibiton

Geophysicist for the Product Development Division. He
was appointed Program Leader for the Airbome EM
Syabems Program of the CRC AMET in 1997,

Leharme Lay graduated from Macguare
University in 1997, with an honours degree
in goophysics. During her honours yoar she
worked closely with the Cooperative
Reseurch Centra for Australian Mineral
Exploration Technobogies, Trom whom she
received an Honours scholarship, She was
awiarded the Umversity Medal for the research work on
which this paper s partly based, Following graduation,
Leharne was emploved as a processing geophyaicist with
Carldfields Exploratbon an Kalgoore. Cormently she 15
employed by PGS Tensor in Perth

Margarel LeClere pgraduated from the
University of Tusmania with a BSc in
Geology and Geophysies (1995) and B.5c
(Homs. ) 0 Geoplesios (1996]). Shie s nov
based in Perth, and has boen employed as a
Geologist with Great Central Mines Lid
pnd Johnson's Well Mining ML for the
pﬁl: b oars, Sl has warked on a I|1.'-1'|'| :ll:v ol basis in
thee morth-pastoen poldfelds, on both mine based and
reghnal explirativn programis,

David Leaman received a BSc (Lions, ) and
PRI, from the 1..|.'I'I'i1.'l.':l'l|lt:|.' of Tasmama.
From 1966 o 1981 he worked for the
Ceological Survey of Tasmania on many
apphed  geophysical, hydoodogicnl  and
structural projects. Since mid 1951 he has
been a consultant speclalising in the
application of gravity and magnetic methods o the
appraisal of structural setting and control of ore deposits,
ol amad :I.]'l:'lilull:l.ll'l:'l i sl ies, and Baso evolubon He
hos wide experonce within Australio and s visiting
senicer lecturer in Geophysics and tectonics at the Centre
T Ohe Deposil and Exploration Studies at the University
of Tasmania. Fe is & member of ASEG, SEG, EAEG, 'ESA
and GSA,

Pru Leeming Cracluaied from the Lniversity
of Melbourne with a B.5C major in' Geobogy
in 1976 Commenoed work in the mineral
exploration industry with Newmont by
u'uprnﬂuinﬁ' F,l-h]d, timy angd haserrmistal pre

im Vietors, Tasmomda, the Kinberlow and
Pilbara regions, of Western  Australis,
narthern NSW and north Queensland. Experience gained
plishore included work ol the Empense Gold mine in Fiji,
several epithermal gold prospects in New Zealand and the
Pyrite Belt, in southern Spain. Alter completing an
MScMSe in Mineral Explombion of Rhusdes University,
South Africa, I'm joined Freeport to work in gold
exphoration in the Murchison of Western Australis, The
nexct Four years wend spent working i the pold mining
indurstry at Karonie gold ming, i the Esstern Goldiields
with Freeport) Normandy and the Fortmom gobd mine in
ihe Clengary Basin, with Homestake, Afer working south
if the Golden Mile at Kalgoolie for several months with
Homestake, Pru joined World Ceosclence Corporation o
wurk o negional geophysical inlerpretation and mapping
projects in India, Cman, Indonesia and the Eastern
GCuoldficlds. Curmently shw is working on the application of
AEM o repional mapping and driflfhole targeting with the
Produd Development Division of World Coosciengy,
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Jennifer Levell After guining a BSc
(Hoss, § by geophysics at The University of
Sydney in 1994, Jennifer Levent jored
Placer 1:1|J|url|.'||.m Lid, and simee then has
primarily been working In Papua Mew
Cuinea, Her work has mostly involved
exploration  around  the Misims  and
Porgera muncsiles. Jennifer is now working for Macer
Dome Exploration in Canada.

Ruiping Li received B, 5S¢, (1984) and M5,
(19885 in I'hysles at Wuhan University,
China. From 1084 to 1985, emploved by the
Department of Applicd Physics, Hunan
Liniversity, China, as an assistant lechurer
From 198K to 1995, worked ai Radar
Acadermy, China, oz a lecturer, Currently, s
a ") student i the Ihl-]:'l.:rh'l'ﬂ-n'l ot Iftplm‘.‘ll'lr-r'l
Ceophysies, Curtin University of Technology, Research
work s concerned with selsmic In mulb-layered
transversasy iRotropic media,

Zheng-Xiang Li is a Senior Resvarch Fellow, and an ARC
QEN Fellow since 1993, He oblained his BSe In gookogy
from  Peking University in 1981, and Mh1d. inm
palecomagnetism  and  teclonies  from Macguarie
Unbversity in 1989, He fodned the Unlversity of Wesiormn
Australia in 19K, and has since  established a
palavormagnisbsm laborutory there. He s now a iember
of the Teclondcs Special Research Centre. His rescarch
interests include palacomagnetizm and global tectonics,
and the :pp-“rnh:m isf P.ﬂm-:maﬂ'nt'l'i\m and  rosck
magnetism W resource explotation. Currently running &
MERIWA project on the timing and genesis of iron ore
depomitx in the Hamersley Provinoe

F.EM. Ted Lilley grew up in Hobarl, and
was cducated at Hutchins School. Upon
braving he was awarded a cadeiship in
Et'lrphvull:\ I:'..- tha: Australian  Atomie
Energy Commizsion. He studied science at
the University of Sydney, graduating BSc
iHome ) Affer experience in acromapnetic
surveying with the Burvau of Mimeral Resources (now the
Australion  Geological  Sarvey  Organdsation),  bhe
undertook graduate study in geophysics at the University
of Western Ontarto, Canada, where b praduated MSe
and M) Postdoctoral work on the dynamo theory for
the couse of Earth's magnetic fGeld followed at the
University of Cambiidge, England, belore he returned 1o
the Avstralian Mational Undwversity, whese be 8 now 4
Sentor Fellow in the Research Schoal of Rarth Scences.
He has worked particularly in geomagnetism, and on
measurements of natural electromagnictic induction in the
Earth. Dr FEM. (Ted) Lilley Hesearch School of Earth
Beirnces Australian Mational Liniversity Canberra, ACT
DN phone: (02) 6240 3406, fax: (D2} 6249 (738, wmaik
Ted Lillevianu.cdu.au

Fhihong Lin received his B5e (1983) in
grophysics from Chengdu Tnstitute of
Cealogy, FRC and his MSc (1986) In
nuclear physics from China Instifube of
Atomic Energy, He recently submitted his
Ph. thests in grophysice to Macquarie
University. From 1984 unhl 1991 he
worked on application of nuclear technigues st CIAE.
Between 1992 and 1995 he worked on the application of
LOTEM to hydrocarbon exploration and EM madolling

and inversion. He corrently works at the CRC for
Australian Mincral Exploration Technologies, He is a
member of SEG and ASEG His main interests are
rachiometnes, B mudrm'nﬁ; and nversion.

William Lodwick is o geophysicist with moarly 20 vears
of experienoe in the acquisition, 'pTl:\l_‘ﬁ'HﬂF; amd
inferpretation of smEsmic data. Bill started his career im the
efl industry in 1974 during summer boliday= gained 2
A5 in :I"h],rqﬂ im 1978 and has worked i the USA
Bingaporn, Australia and Indonésia, Bill is corrently the
Principal Ceophysicist for the Bureau ol Hesource
Scienoes [Departmint of Primary Industry and Energylin
Canbwerra where he participates in advice W govermment
on palicy, promaotion of hydrocarbon explaration in
Australia and the interpretation of setsmic data in
supporl of acreage meleases.

Keiran Logan completed his B5c. degres
with the Univemsity of Svdney im0 1984,
majoring  in  geophysice and  applied
mathematice.  After initial emplovment
with- CRA in latw 1984, be joboed Placer
Macitic Limited in early 1985 as ithe
greophysicist responsible for surveys n
Australia, Asis and the Pacific, He is currently a senior
peophysicist with Macer Pacific Limited coordinating &
tearn of geoscientists om Placer owned projects amnd mines
in NG and Asia. He is also completing a rh. in
gnrp'h:.nlrl at the Univeraty of Svdney. Keiran b5 an
active member of the ASEG, SEC and AGU

Kanghin Lu received his B5 (1984) and
M5, (1987} in hydrogeology  from  th
Ching University of Geosdlenges (Wuaban),
and submitted his Phid  thesis
geophysics o Macquarle Unlversity in
sarch 99K, Hefoms 1|1IITJrIq LR AMET a4 4
Ph.IDD, stodent. he worked at x'unt.-lian
I'I.'!Jlll.ng Ittt Hoe = currently h.-ul:h.lnp. with CSIRO,
His research interests include instriment development,
nowse meduction fochnigues, and numencal modelling of
both electric field and groundwater flow, He ks 3 member
of AGLL ASEL and SEC.

Xun Luo recelved a BS (1282 and M5 (1987 &
preophysics from the Chengdu College of Geology. He
wis a teaching assistand from 1982 o 1984 and @ oesearch
fellow from T8EF bo 1990 with OO0 Froem 19940 o 1994 he
shucdied at the Vietora Uhlwl‘ull}‘ of Willington, Mew
Foaland and fecelved a Pl i 1994 Sinece Lhen he las
warked a8 a paearch scientist and A sendor research
schentist with Division of Exploration and Mining,
CHIRG, Australia, His research interests are i midnlng
induced seismology, mine scale geophysics, mining
gemechanics and crustal sebsmology. He s an Hionorary
Protessor of Chengdu Institute of l'echnology, an
Hoporary Prodfessor of Changsha [nsfitute of Mining
R-Lﬂu..un:h siid iih Hunul.lrv Rl.':u."nu.h Felbowe o Ceniral
Chusensland Liniversity He &5 a member of AGL, N2GS
and ASEG.

Timothy Mackey reccived his BSc, (Hons |
degree  in  peophysics  from  Monash
U:'lr'r-uml:_:,' m 1A, In 1994, b _|-mr|.|.-1.1 tha
geophysical mapping section of the
Australian senlogrical Survey
Crganisation. He has worked im0 oage
pl.rl:cl.-:ﬂ-.i.:lg_. contradl .-.upd.':"l.'hmn, alrborme
!.'.ll."l'l[!h':,"hll.'nl data  processing  and  digital  GIS
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i tation and  inegration of polential  Feld

;ﬁ sics and geology. Timothy has worked on several
major grophysical interpretation projocts, ncluding Fiji,
Mount lsa, Goulbum, offshore Otway Basin and the
southern Joseph Bonaparte Gulf

lan N, Macleod Briof Employment History: 19781956
Poterson Grant and Watson (POY ) Limdted Tt st
Censoft Ine, Academic Higtory: Queen's University- BSe.-
Geology and Physics 1978 Professional Honors and
Awards) Professional Society Affillations: SEL Member, -
YE: Canadian Exploration ol ‘.-ﬂ!lrl]"l}"hll.'ll 5|:u.'l~|:'l:|.'.
Australian Society of Exploration Geophysicists, South
African Geophysical Association, Chatrman, Technical
Program = Exploration 97 Profvssonal Inferists: Use of
micro-computers and graphics iechiniques o enhance and
prosent ﬂ.l‘ﬂph‘f‘lil{ﬂl and geochemical data

James Macnae Professor James Mooy
leads the EM Interprotation and High-
Resolution Geophysics programs within
the Cooperative Rescarch Centre  for
Ausbralian Mingral Exploration
Fechnolopgivs.  He has  supervised
numerous rescarch students ol Maoguarie
University over the past six yeard, and led several
AMIRA research projpcts. While his mam r=saih
interests havie imvodved the development of conductivity-
dopth imaging, approximate modelling and inverdon for
EM data, he has mesearch mberests inomost sectors of
exploration geophysics. He has had over 235 years
experience in mineral exploration as & consultant and
gﬁ'l];ﬂ'mqml contractor, Outsicle of geophysics, Jim sings
with the Svdney Phitharmonic Choirs and coaches the
liscal L4 T-Rall and soooer leams.

Tarig Mahmood receivied his U5, (Applied Geology) in
198K and an MSe (Strictural Geology) in 1990 from
Pumijab University Pakistan, He worked a5 0 Research
O ficer ot the Cenbe for Integrated Moantain Beasarch i
Pakintan befose commienong studies st ihe ROPGG, His
reserch twards and MSc in Petroleum Ceology and
Coophysics has been supported by an ATDAR scholarship
with extenmon of s wiork towwards a Phb, 'il.lP'PI..Il'll.‘d
the APCRC. Tarlg s a member of PESA, ASBG and A
Lennart Malmgvist Cuorrent  positions
Professor. Depl af Physics University of
Lund, Sweden. Semtech Resources AR,
Chatrman. FHormer Fh.l:r‘i.r!Tr. Balilien
Mineral AB, Chicl Ceophysicist. Baoliden
AH, Technical Director, Yiee President

jun Malsushima HRessarch  assstani
Enpineering Research Institute, Faculty of
Enginevting, The Undversity of Tokya, 2-
11-16, Yayal, Dunkvo-ku, Tokyo 113-B656,
|apan. Phone: +81-3-3812-2111 ext. 7718
Focsimile: +81-3:3813-5772 . e-mall:
mjunirpl Eu-tokyeeacip Jun received &
RA. and MLA, (1995) in engineering from the Unbversity
of Tokyo, From 1995 1o 1996 he worked at the Geological
Survey of [apan. Since 1996 he has been nesearch assistant
gt the Univeraty of Tokyo, His nferests include all
aipects ol the crosswell seismic method applied o
geothermal and heterogeneous problems. He is o membee
of SEC SEG], Jupan Soc, for Computational Enginecring
and, Seismological Soc. of Japan
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Takashi Matsuyama is a geophysicist, Technolingy
Research Center of Japan MNational O Corporation
Takashi graduated from Tokyo University in 1994 with a
BS degree in geophysics. He joined Japan Mational Oil
Corporation (JWOC) in 1994, He was assigned (o
Technology Kesearch Center tn 1997, His current interests
ame 303 seiemic modelling, rock phvabes and geostitistio
amalysis,

Tony Meivner completed a degres of
Bachielor of Scoemoe majoring in geology at
the Australian National University in 1991
The following vear he studied honoties ot
the Research School of Earth Sclences,
ANL, involving the three dimensional
kinematic modelling of the magnetic freld
ol thee southern Bomaparte Gull, At the beginning of 1956
he begon employment in the Geophysical Mapping
secthon of the Australian Ceological Survey Organisation.
Simce that time he has been involved with the modelling
of potential field data as an aid to the interpretation of
regional dats seis

Mike Middlelon completed a PhI). at the
Liniversity of Sydney in 1978 He has
worked for CSIRO, ECL (Australia),
Geological Surviey of WA, and as a privake
consultant. From 1990 o 1993 he was
Adjunct  Assoclate  Professor  in the
Dapartmient of Exploration Geophysics at
Curtin Liniversity of Technology, Since 1993, he has been
Nurdic Professor of Petrophysics at Chalmers Univeersity
of Technology, Sweden, He 18 4 member of ASEG, SECG,
and AGL

Peter Milligan graduated from The
Fhinders University of South Australia in
1975 with a B.5c. (Hons ) in Geophyeies and
Genlopy, and a Diploma in Education. Hi
subvsiguently coampleted a Ph.D, degree in
Goophysics at Flinders Universty. Since
1974 he  has  taught scenoe  and
mathematios in South Australian high schools betone
joiming the then Bureau of Minetal Resources, Geology
mngd I_'.ﬂ.1|'lh!.r!.'i|.1. imorwe thwe Australian Geologlcal Survey
Ohrganisation) In 1985, initlally with the Geomagnetism
Soction. From 1966 he has worked with the Airborme
Gromap of the Minwerals Division, where he ks now a Senlor
Geophysicist. Research interests are in the fields of
eomagnotism and iis applications b dirbome magielic
ATV and g |,!n.'lnl.:ll.-.-.anl.rl.!.:| of #.‘upl'ﬂ'ﬁh:.‘ll data, |he
i= currently Treasurer of the ACT local hranch of ASEC.

Mamato Minegishi 1 an assistant manager.
Technology Rresearch Centre of [apan
Marional Chl l-'llur'].‘lllraﬁﬂl"l. Mlasalo
graduated from Hokkaido Undversity in
1985 with a masier's degree in grophysies.
Il h‘l:ll'il:'tl JAPEY Getsience Institule lia.
(IGI) in 1986, After sclsmic data
acquitsition, daka Fr nip and R&D works in JGIT, he
miowvisd o Fn.p.m. trobeum Exploration Co, ﬂ."ﬂ’EhI in
1989, After seismic interpretation work, he was in charge
of a seismic imaging research project for 3 years, He was
#FHIF',‘I‘II"d 25 ] Tl;h.‘l"lﬂ-l.ﬂl!ﬁ!l' Research Conter of !-'I‘PAI'I
Nutional Oil Corporation in 19%. Currently his interests
are A0 selsmibc modelling. lastic inveraon, wavelsdd
separation, and grostafistics enalyss,
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Brian Minty recelved a BS5e (1976) from
Rhodis University, a BSc. (Hons ) (1977 in
peophvsics from the University of the
Witwatersraned, an MSe ([1942) in
exploration geophysics from the University
of Pretoria, and a PhD. (1997) from the
Aunstralian Mabonal Liniversity. He waorked
for the Ceological Survey of South Africa for 5 yveurs
betore emigrating 10 Australia to work for Hunting
Gevlogy and Geophysics Lid. He currently works as 5
senbor rescarch schentist for the Australisn Geological
Survey Orpanisation in Canberea, Australia. His ressarch
interests refate mainly t© the scquisttion, processing and
interpretation of airborme magnetic and  gamma-ray

specirometric daka
Ajdan Moore E;ruduu.h:-li frovm TI1I'I:I.t!|"
College, Dublin University, with an
Honpurs degree  in Geology,  with
subsldiary Physics. He  joined  the
Australian Geologieal Survey Organisation
(AGE) m 1987 after maore than twenty
yoars  dn selsmic  acgubsibion and
interpretation, and prospect assessment on land and
offshire with oil companies in West Africa, the British
Iskes amd Australio. Afler doing regional stroctural
rplnu, and hasin prospectivity assessments in areas
including offshore Tasmania, the Arsfura Sea, the
PMhilippines, and South Pacific areas, he is now attached o
the team assembling Australia’s claim o offshore
jurisdiction under the Unlied Mallons Conventlon on the
Law of the Sea

David Moore has been &  Senr
Ceophysicist with the Ceologieal Survey ol
Victoria for the post three years. After
graduating from the Australian National
Urniversity in 1968, b became s peologrist,
first with Geopeko Lid, and then with the
Australian Atomic Epergy Commission,
the Morthern Territory Geolopical Survey and BHP
Minerals, His work ronged from strabegic analysis,
through prospect evaluation to mine production geology.
Since 1990, e his been mterpretimg, regional geophysical
data sefs in ways that ane meaningful to geologisis, He i
a member of the ASEG, AN and the GSA

Stephen Mudge graduated from  the
University of Mew England in 1975 with a
BSc. in Physics. and Geophysies and in
1976 completed o BSe. (Hons) in
Carophysics. He joined Geopeko Lid in 1977
o work throughout Au-tmﬁ: AL TIREETIE FUTLIS
base-metal, gold and wranium exploration
propcts which indoded a period with Austirex Aerial
Surveys. Since 1981 he has been with RGC Exploration
'ty Ledd where he & curmently Chiel Geophysicist and
responsible for the Group's hysical exploration for
bace-motals, thi, gold and beavy  mineral  sands
throughotit Austratia, Asia, South-West Facitic and South
America. He has held several positions in the ASEG and
is currenily a member ol the ASEC Research Foundation
and author aof the Excrtationa artecles in PREVIEW. He i=
g member of ASEG, ALG, SEG, EAEG and AusihMM,

| Brad Mullard has been emploved In the
piploration and mining industry for the
pnhl & Yiars. Fle 4..l|rr|:'r|.l:|:r..I I':l.l-l-ﬂ\. tha
position of Assistant Direetor (Coal and
Petroleum] with the New South Wales
Department of Mineral Resources, Brad
has overall responsibility  for  the
ansessmmenit of the Stabe's fisst] energy resources and
provides strategic advice W Governmnd in the ancas of
develapment proposils, Stake enerpy infrastruchure and
lasnd wse. He = I-d.l!"ri']'. mvalved in promating
developmisnt opportunities in the Sake for both coal and
petroleom  and  has  owverall  responsibility  for
implhemueniting  the  petroleam  component of  the
Government's Discovery 2000 program which aims o
abtract increased sxploration achvity fo MNSW

Alice Murray groduated from the University of Western
Avetralia with a BSc (Hona) in Phveics in 1968, She
worked at the Mundarng Geophysical Observatory for a
short time before obfaining a permanent position with the
Birrwan of Minoral Resounces in Canberra in 1969, Abler a
yuar in the Operations Branch she transferned t the
Reglonal Gravity Section of the Geophysics Division,
During the nest ten vears che setablished the Mational
Gravity Dotobuse Computer System und suporvised 2
contract o digitise gravity data which was held in
atalogue form in company reports, During this time a
number of gridding and 3D modelling wechnigques were
developed. With the end of the systematic 11km
buh'vl:_!..'inp; il the comntuw=dl in l"F.'-'] BMRE's ;E;rg'rll:r
surveying was reduced 1o sporadic detalled surveys
aling setsmic lines and maintenance of the national base
plation nebwork. She supervised dkm in-lill surveving of
thi* Eastern Caoldfields and Lachlan areas in the late 1980
In the 19%0s gravity has become an important ool
mineral exploration’ madnly due 0 accurate positioning
with GPS, In 1997 Alice assumed leadership of the
Natlonal Gravimetry Project b the Minerals Division of
AGSD and produced the Gravity Map of the Australion
Ruopion and digital grid

Paul Mutton completed his BSc in
Geophysics ab Curtin Uiniversity in 1954,
Afer working as a feld geoplwsicist for
WG he returned for Honouwrs in 1996, He
has bern working at WhMCs Kambalda
Mickel Operations sinee 1996 sy a ming
grophysicist  for several ol  the
underground nickel mines, Here be works wiih the mine
geologiste in prodoction. extensional. and  additional
|:|'r'|||r.|'|!-r PrisgErams in anel armnd the mines.

Dsamu Makano reveived a4 BSe in
peophysics  in 1974 from  Hokkaido
University. Since 1974 he has been working
for DHa Consultanis Co, Lid, & @
prophysicist, He s currently the project
leader  for  imbegrating  peophysical
pechnology using high resolutlon sesmic
gravity and electromagnetic survey=s for coal resaurors:
Har iz a memiber o SEC] arad ASEG.

Carl Motlord Hegional research manager
Viritas DG Asia Pacifie Lid. Employment
History: 197881 GECO, 1981-84 Acamin,
THE4-H Dhgicon, 19859-90 Serea A5, 1995
present Yerttos DOC Academic History:
MS5c petroloum prospecting, Morwegian
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Irit. o 'Frrhnl:l]rl-m.'. Soctety affiliatons: SEG, EAGE.
Professional interesds: Sommic Data processing.

Palrick Dkoye received his B5c (1954) in
physics and  astromomy, and an M5
(1989) in applied geophysics [rom the
Limtversity of Migera , Msukka From 1966
to 1986 he was employed by the
Department of Physice, University of
Migeria. Between 1988 and 1991 he lochuned
it thw Federal Polytwechnic, Oko, Nigeria. In 1994 b
received a PhD. in exploration geophysics from Curtin
Liniversaty of Technodogy in Weskern Australia. His PFhID,
work was in the ara of reflection seismics i andsotropic
media with particular intercst in lateral or spatial
resolution.  Currently  his  research work  involves
anisotiopic parimeler dotermination and migration. He
i=a nmnl:hur of SEG and ASEG

Glinn Pears graduated with o B5c {1st
Class Hons, }In Phﬁ:-hﬁ- from the Undversity
il Cueensiand. This was followed by an
MSe. resvarch degroe, also corrisd oul at
the University ol Queensland, which
expmined the ability to mvert cross-hole
radio (requency dota using approximite
imverse mapping (AIM) techniques. This project was
supported by CSIRO and the Noranda Technology
Centro, In May, 1997, Glenn was emplovied by Warld
Geoscience Corporation Py, Ltd. as an Interprotation
Coossciontist and forms part of the Petroleum Exploration
Consulting group within WGE Glenn B an sssociate
member of the ASEG with profes=iomal interests in all
aspects of goology and geophysics

Mark Pilkington recewvsd an MS5c, from
the University of Loevds in 1999 and a PhuD.
from MeGill University in 1965, both in
Cawophysion. After working for Urguhart
Divorak In Tormnto be joined the Geological
"'ﬂ.'ll"l."tl}" of Canada tn U8awa i 19T, Sindis
then be hus worked on inlerpretation
methods for potential field data, using fractal earith
prioperty models i inversion and  inveshgabng  the
peophysical characteristics of terrestrial impact craters.

Chrig Powell obtained his PRI, |£r-'|.;1‘|:'-r.- brom  thae
University of Tesmania and his first class Honours from
the University of Cueensland. He joined the Departmient
of Gieolopgy and Geophysacs al UWA i January 1990 and
wiks Head of Depatmant for fve vears. Previously he
wad Hiead of the School of Earth Sciences at Maoquarie
Unwuml}'. In 196 hei subimitbed a sucoessiul npplll.'ubu:ln
for an ARC Special Research Centre and became the
hrector of the Tectoniex Special Research Centre in
Jarmuary 1997, His 'FH‘II.'I.I:iFnIt ameas of rescanch are me Beld-
based structural geology and lectonics, In recent years his
wirk has branchid into field-oriented sedimentology and
palscomagnetizm, with the aim of econstructing
Australian and global palscogeography.

Pat Quilty AM Professor Patnick Quilty is
the ANARE Chief Scientist with the
Antarctic Division of the Deparimient of the
Enwironment. He s a peolopial, with
qualifications  from  the Universities of
Weatern Australin and Tasmania. He has
worked in academia  (Unbversity  of
Toxmanda, Ma » University], in industry with West
Ausiralian MPetroleum (WADPET). e p.ulb:ip-.!h,td i boith

the Deep Sea Drlling Propet and the Oovan Dnlling
Program. He has been senior viee-president Royal Society
of Tasmania (Governor i presadent], president of the
Association of Australasian Palaconlologists, and vice-
lel.{i.-'n‘l' of e Scienbific Commetter on Antarchy
Resgarch (SCAR) and chaired the arganising commitoss
for XX SCAR (1988), in Hobart, He has published over 140
scientific papers. He has four species, a range of nunataks
and & boy named in his bonour, Ho received the Royal
Sosclety of Tasmania Medal (19961 LS Antarche Services
Medal (1974 was Distinguished Locturer for the
Petraleum Exploration Society of Australia (1986) and i
Hinorary  Besvarch Professor at the University ol
Tasmania He was apeaker in the North American
Speaber serivs for 1998799, He first visited Antarctica in
15965 /i wiith thee Limiveesity of Wiscomsim and has made
about 14 other working trips south in addition 1o
accompanying many tourist overflights. In 1997 hie was
awarded Membership of the Order of Australia (AM) n
the Quewn's Rirthday Honoors List, and inaugural
Distinguizhed Alummus from the University of Tasmania

Art Raiche During the 1960, A Raiche worked for the
LS defence industry on problems associated with anti-
submarine warfare, EM compatibility, gas dymamics and
other such anti-social fopics whilst pursting a Fhil in
theorethcal nuchear I.vl::rﬂn- al plght. Upon completion he
migrated to Australia in 1970, A vear later, he joined the
el o be created CSIRD Mineral Physics division even
lhm.lﬁh numm:lr.mE the chuf krsew wohat that masant
(wver the past two decades he has led seven AMIKA
projucts -in EM modelling and  inversion. A lormaer
Doberman breeder, he now studies and plays Japanew
honkyoku on the shakubaschi

Shanti Rajagopalan studied Mathematios
and Exploration Geéophysics  graduating
with an M5c (Tech) degres from Owmanda
University in 1984 and a 1) from the
Uniwﬁily of Adielaide in 1989, She worked
gt the Mational Ceophysical Research
Irstitute in India and the Burcaw of Mincral
Resources in Canberra before retuming to the University
of Adelaide 1o lecture in 1992 Shantl worked for CRA
Exploration (later Rio Tinto Exploration) trom 1995 till end
1997, She {s currently a copsultant geophysicist She
specialises in applying the aeromagnetsc method 1o
mineral exploration. Shant is the curnent President of the
Victorian Branch of the ASEG, Siw b Assoc. Editor of
Geophyaies and the Co-Chairman of the Technical
Programm at this conderenoe,

Marlanne Rauch is Manager of the Integrated Geosclence
Department {Australia) with CGG. She praduasted from
Karl Franeens University, Graz, in 1985 with & PhIL in
Geophysics. In 1988 she immigratid o Australia whene
she worked at Curtin University in the Department of
Geophyaics. Since 1991 she has been tnvolved in
inbegrrated preoscienor studss such am ANVD, synthetc
modelling and  stratigraphic  Inversion 10 acoustic
impedance, Marianne is a member of the ASEG, PESA,
and EAGE
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Terry Redshaw grsduated in Applicd Mathematics in
1979 and completed his ML), in Mumerical Analysls in
1982, both from the University Collepe of Walss, He then
fined Western Geophysical. Dr. Redshuw joined BP in
1985 where he spent several years in BP's R&D gmuﬁ
wenrking on seismic pmw-mh'lg and mipgration. For §
pist 2 years Due has boen leading BFs Setsmic Modelling
and Rock 'roperty Team

James Redd recvived his B, S (1991 and M
Sc. {1994) in Geophysicos from the University
of Svdney, Australia. He is currently a PhoD,
student at the Cooperative Research Centre
for  Australian  Mineral  Exploration
Technodogies,  Macguarie  University,
Sydney, wurking on spproximate models
for § jon of airbome clectromagnetic data, He is a
rmember-of ASEL and SEG

Thomas Ridedill-Smith graduated in 199
from the University of Westiern Australia
with an honours degree in Mathemitical
Geophysics, From 1995 he worked for two
years for World Geosclenos Corporation a3
o goprhysicest speciali=sing in potential-field
interpretation and processing. Sance carly
1997 he has been studying wavelets and time iTL‘qmn-:\-'
processing of srromagnetic datn s part of his doctar of
philosoply at the Univisrsty of Wiestern Australia.

Dan Rimmer has over 17 years experienoe prooessing
and madelling sessmic data. Fie eaome to Landmark four
wors ago os i ProbAX radode. He spenl thie one yeur as
the ProMAX product  geoscientisl within  the
devalopmient group and as technical advisar for Prodax
AV He spent the st voar as a techndes] consullant to
the marketing department. Before coming to Landmark,
Dan spent thirteen years with Marathon Oil Company,
eleven yvears in thelr research cender in Denver, and two
years in Houston, He specatised in depth imaging, 2D
and 30 selsmic modelling, wavelel processing. AVO, V&P
and processing in difficult data areas. Dan has a 85, In
phiysics from Califormia State University at Northridge
and a M5 in Geophysics from the Colorado School of
Pl i,

Samue]l Boberts graduated with o B5c
(Hons.j depgree in Geophysics from the
University of Adelaide in 1989, He spent
! ‘ several yoars working for Geoterrex Pty

W

Lid in the Ground Geophysics department
before ining RGC Exploration Pry Ltd in
1993, He s currenily ¢mploved as
Ceophysicist ot RGC where hee contributes 1o the pold
exploration programme in WA He & a momber of the
Australian Society of Exploration Geophysicists {ASEC)

r David Robson is Chief Geophorsicist of the
i

Mew South Wales Dopartment of Mincral
Restusees,  He wated  from  the
University of Mew South Walkes with a B 5¢
{joint major of geology and physics) in 1975,
andd a Grad, Dip, App, Geophys, in 1976 He
B worked with Scintrex, for two years
before jrining the Motalliberows sub—secton al the Bureau
ol Mineral Resources (BMRE - mow the Australian
Laological Survey Organisation). David spent nearly four
vears with thi: BME where hie worked in the Georgetown
and Alligator Hivers ansas before joinkng Western Mining
l:mpumlil.m MMC; With WhC, Dawvid swas prirrd wf e

b

mineral exploration team and worked throughout
Australia {in particular the Western Australian gold fields)
and the Philippines. In 1994 he joined the Meparment
David's interests are polential feld modelling and low
latrtudie magnetics. He 15 a member of ASEG

Brian Russcll holds a BSC in Geophysics from the
Uiniviersity of Saskatrhewan, Canada and an MSc in
Coophysics from Uw Undversity of Durbam, England. He
started his career in 1976 at Chisveon Standard in Calgary

as an exploration geophysicist and alsoe worked for
ﬂ'lul!"lr']'th'l Cervmaclemioes i Houston, He then worked for
Teknica Resource Development as a semior explorationist,
Vieritas Seismie as a8 research and Iraining m:rphymnl,
and Veritas Soltware as vice president of marketing and
iraming, In 1987, Brian co-founded Hampson-Kossell
Soltware Setvices Lid, along with Dun Hampson, and &
currently vice president of that company. Hampson-
Russell  Software develops  interpretive  processing
spftware for the international explorabion indusiry,
specializing in inversion and modelling programs, Brian
also presents cotmeds on tew geophysical  fechnology
throughout the wodd for Hampson-Russell, us well o
ather training organizations. Brian has been very active in
both the CSEC and the SEG. Hi wis Technical Co-
Charrman of the 19H0 pevimak CREC N OSPCE fomverbion, and
Mresident of the CSEG in 1991, Durdog 199394, he was
Second View President of the SEG and i a past Chatrman
of The Leading Edge editorial board, He was also
Technical Co-Chairman of the 1% SEG meeting in
Denver, Colorado, Brian is currently president of the SEG
for the 19E-99 erm. He s also h-p;llli.'rrd U
professional geophysicist in the provinee of Albveta and
i @ member of many other geoscimor organizations

Peter Ruszkowski graduated with honours
from London Uni\-u‘mii}' im 9 He
wirked for several yisars as 4 geophysical
analyst fir Wostern Goophysical in ther
London branch until rh;ﬂ-:'-m b Austrakia
became too strong, Upon emigrating o
Sydney in 190 he soon found work as an
analyst in an cnergy ellidency consultancy, later tak
the joh of geophysicist in [scovery 20000f the MNew Sou
Wales Goobogical Survey,

Henry Salisch has a BE degree in Geological
Enginvering and did his  postgraduste studies in
Petroleum Engineering ot the University of Oklahomea
o hawn winekisd with Schlumberger in log interprotation
and developmwent from 1954 4o 1977, Froun 1977 ko 1988 he
wias in charge of well log research at Infevep, the rescarch
affiliabe of Petroleos de Venoeuela, In 1986 he goimed the
Univerdiy of New South Wales in Sydney, Australia
whitre hir 15 in l:'hﬂl‘l'__l;\r i Irl.i.l;l'nlnp. and sesearch in
petrophysics at the Contre for Petroleum Engmoering. He
i a member of SPE SPWLA, EAGE and Pi Epsilon Taw

[tirgen Samuelsson received a0 M
civil engineering in 1991 st Chalmess
University of Technology, Gothenburg,
Sweden and in 1994 he graduated with s
MS5c in petroleum exploration. He hes
since been o scholar of the Nordic Energy
Risearch Progrom, In 1997 he recvived a
Lic. Eng. degree in potroloum geology and is currenily
waorking on his ["h 03, deing basin modelling,
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Daniel Satbel reccived his Vosdiplom: from
Universitaet Kardsruhe, Cermany in 1986
and an M5e, from Chregon State Unbversity,
L&A in 1990, working oncthe inferpretation
of seismie refraction data, After graduating
Frorm a postpracduste course in hydrmogeology
at Universitact Toebimgen, Cermany m 1991
he did a PFhi) i geophyaies af Macguarie University
masdedling . and interpreting EM data. He b= current!
working for World Geoscicnoe Corporation in Fﬂ:r’i
twolved tn aithome EM research, development of
rl'mﬂ.rl!lnE sesltware os well as ocasiimal mh'rrr:rl‘.u!:myin
with the EM ficld crow.

| Jacques Savers graduated with a BSc
(Hos, ) from the University of Tasmania in
carky 198G and joined SALASUDY Resources
Lid the same year, as a petroleum
geophysicist. He worked in the Cooper-
Eromanga Basing and subsequently joined
nerw  vientomes,  assessing  acreage  in
Auvsiralaslan basins, In 1990, he joined Digloon Ine (LK)
where he worked on 3D acquisition projects in the
esffshore Gulf Coast, Malaysia and Nigeria. He obtained
an MSc (Geophysics) from the University of Durtham
(LK} in 1993 Jaogues setamed in Late 1993 o Australia
where he obtained short term onshore seismic processing
and environmental geophysics contracts. In July 1994 he
F:li:hn-d thie martme Fq.-l:nllru.rn division of the Australian
Ceologleal Survey Diganlsation where he has worked on
North Weat Shelf regional projects. He 8 2 member of
ASEG and PESA.

Phillip Schonidt graduated with a BSe
(Hons, ) i 1973 froon the L;l'll'i‘-l.'l’llll.‘f}!' il Mo
England in ysics and with a 'hD. in
17 from 1 Australian  Mational
University, sprcialising in palscomagnetism.
He then spent 2 vears in Canada at the Earth
Physics Branch  of the Dominion
Cibsepvatory, Ditiwa, on a Maliona] Redeprch Councl af
Canada Pestdoctornl Fellowship, retuming to Australia in
15978 1o tabe up 4 position with CSIRO in Sydney s a
Research Scientist, He is now a Senbor Principal Besearch
Scientist and head of the Rock Magnetism group in
CRIRD Explomation and Mining. His research intencsts
include the application of palasomagnetism to geological
problems, the integration of rock magnetism and
palacomagnetism and the application of magnetic
methinds o exploration

Douglas A Schwebel gradusted from
Sydney Liniversity In 1973 with a BSc
(Homs. ). He subsoquently was awarded a
PiD, in Geology from Flinders Unbversity
of South Australia, After completing his
Fh.D., Dowg joaned SAOGC in Adelaide in
1478 as a Petroloum Goologhat, working
E:l:l"'f“i“ﬂﬁ’h' in the Cooper Hasin. In 19680 he joined

Asstralia. During his 18 veur career with Esso, Doug
has held various positions in Exson affiliated comparies
m Australia, Indonesia and the US. He is currently the
Explosation Manager for Esso Australia,

Raymond Seikel received a BSc, (Hons )
degree in Physics from Deakin University
in 1981, From there he joined the
Exploration departrent of BHP s Minerals
Mivision. Ray was imvolved  on varioos
soltware developments by the Geophysics
Grouap inchuding the in-house geophysical
processing system PITS. In 1991 Ray joined Desmond
Flt:d;r.-rnﬁ and Associates with an agreement from BHP
tor frther develop and commercialise PITS which is now
krvwn an Intrepid. Curmmt work icludes. manne and
terrestrial gravity processing and interpretation software.

Mh‘l‘ull El'llfr'_p adu-lml Frowm I!hi;- |J:r'||'|.r\v:-r'l||l'|I uif
Quecnsland with a H»'upp_'n:'. Geophysics in 1993, He
wuorkied with Solo Geophysies based out of Mt [sa until
1996, He then commenced work with North Limuted in
Western Australin where he s cormently exploring for
gold, His interests Include signal processing and high
resolution electrical peophvsice. He is also studying
externally for his M.Sc. from Curtin Ulniversity

Nick Sheard Why | becumie a Geoplysicist:
I came o Australia for o yoars' broak
brtwiarn school (in Walis) and Universaty
in the UK. | got a jobt with Mac Phar
Goeoplivsics as an [P Feld Assistant in
Kalgooriie. This was great fun and highly
educational for a Welsh country boy. | got
a place at Flinders University in South Australia (1969)
amd dfer o false starl of ome yisar I buckled dosen amd
managed o B.5c. (Hons. ) (1974). | Anally got a job with the
BME (AGCSO0 - now) and worked in Papua New Guinea
doing Seiemis and Magnetic Observatory work - 3 years
| returmed W Australia I:l:.lnlh'.'frj'l .ﬂl:d wiorked e e
Airborne  section  doing  Airborne Mapnetic  and
Rodioanmetric Surveys all over Australia (5 vears), Private
enterprise. beckoned and in 1981 | joned  Carpeniaria
Exploration Company (whelly owned MIM subsidiary), |
worked with them i Adelside and Perth daing fairly
standard geophysical oxploration for gold and base
metuls. For 2 vears [ left o poin CRAE at Broken Hill bui
kinally rejoined MIM Exploration to take up my current
position as Chiel Geophysicist - supervising  global
preophysical exploration and our current K & D initiatives
(1991} Moved o Brisbape from ML lsa in December,
1992, as Chief Geophysicist where we started to build and
develop  some  ground and  airborne  geophivsical
pechnigues in collaboration with third parties. In January,
1998, T was .lﬂ:n.rlmd as Ceneral Manager of Technical
Services for MIM Bxploration Pty Lid. Family - wite

D and thorese fernagues 2 lel.'- wned & |:l|.1!|."|. |].|.|'5 amnicl a
cat. Interesis fishing, and following encket and Rughy
Unden with poarticular gencrosity shown o others by
lossin bists h—L—n

Walis in playing

Cyetan Sinadinevski b o doctorawe in
seismic  tomography  and  geophysical
imaging from the Flinders University of
Bouth Australia. He has worked as a
visiting fellow in LSA and Euarope, and asa
software specialist in Sydney and Adetmde
Currently is emploved s a professional
officer in the Australian Geological Sarvey Orpamization
in Canberra. Member of ASEG, AIG, and AEES,
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Benstuan regwivied] his MS (1971) &n
yeics from Moscow State Liniversity and
in  PhI) ([1981) in  physivs  and
| mathematics from Russian Academy of
Sciences. From 1977 to 1991 he worked as a
rlire, laber aw @ senbor esearch scienlist for
the Institute of Terrestrial Magnetism,
fomgsphere, and Radio Wave Propagation in Moscow
with Russian Academy of Sciences. Sance May 1993 nill
MNovember 1995 he was a senior research scientist in the
through-casing  cesistivity project for Westdrn Atlas
Logging Services, WAIDn Houston, Texps: He joined C55
in December 1995 where he currently holds 3 position of
i senior research geophysicst, His scientific intencsts ane
mainly focused on development of methods  for
modelling and inversion of electromagnetic data. He is a
merber of AGL, SEG, amd ASEG,

e | Ravi Singh PhD. (Physics) from [T,
Kanpur on the work “Acoustic properties of
dizopdered binary. alloys”. More than 17
ViMITE  pEpETienoe in various fields aof
geophysics related to petrokeum exploration
and  development in different  eclono-
stratigraphic  framiworks of  Indian
sedimentary basins. Developed oxpertise in subtlo trap
exploration in dovp waler regimes os well a5 hydraie
exploration. His pimeering work in gas hydmates could
establish Indian subcontinent in the global map of clathrate
reserves. Could map Tocales of expecied giand hydnocarkbon
resirves i the Arabian Ses off west ooast of Indda i
around 900m water depth, The author could alsa has an
imboresl  experiise on the (ractal  analvsis of the
praben [ recent structural fnversions, About 10 research
papers to his credit published / presented in jourmals/
serminars of notional [/ intermational ropaaie.

Mike Smith has worked a8 Chiel
Ceophysicist or Exploration Manager for
public companies throughoul Australia and

the Western paafic region as well as in
| Europe and South America. He has over 25

yurs experience in exploration for o wide
Tangr o commrnodibies and |1|.'|:|lml. 'hl"ri'hh..
He holds an M5 from Svdney Univiersity and gained
initial geophysical experiencd at the Burcau of Mineral
Resources. He spint 14 years with Exxon Minerals
Company based in Sydney, Perth, New York and Madrid
with responsibillties loe the des implementation and
interpretation of ground and sirbornie surveys mmany
couniries. In August, 1885 Mike joined Austpac Cald ML
s Expluration manager of the company's gold exploration
preEtrama in FNI_-I Soloanan lalands, YVanoata, Fr[! and
Mow Zealand, later expanding thess activities 1o Japan,
the: Philippines and Bolivia, In March 1996 b joincd Geo
Instruments s Manager for Marketing and Sales of
helicopter-borne  eleciromagnetic,  magnetic  and
radiometric surveys, Mike served thiee berms as President
of the Australtan Ihstiiule of Geoscieniists TANSY amd s
currently & Councillor. He is a former Viee President and
Treasurer of ASEC and has served on many conlderence
and symposiom organising commithess,

Brian Spies is Director of the Cooperative Hesearch
Centre for Australian Mineral Exploration Technologles
(CRC AMETY a collaborative joint venture of seven
povernment, academic and industry partners developing
nisw grophysical e harbgucs aptimised for exploration in
Australia, Brian has a BS5c and Grad. Dip (Univ. New
South Wales, 1970 and 1971}, and a PhD, in geophysics
iMacquarie University, 19680), He held various posts in

mingrals exploration in Australia (BMR) and USA, and
warked inoilfield rescarch and management from 1954 tn
1996 (Anco il and Gas Company, and Schlumberger-
Dol Research) in seismology, non=destroctive testing,
and reservoir characterisation before retuming 1o his
native Australia in 1996, Brian is very sdhive in promoting
the science and profession of geophysics, and led the
bransition W0 electronic communication and publication in
the SEG. He serves om numaerows comemiittiones, has held
many editorial positions, and is the author af S0
E:lrJhlh:.Jllum: and 8 patenls. He was awarded Lie
mﬁﬂ!hll:l im thar SEG i 1996, and i= & member of the
ASEG, BEAGE, EEGS and AGU
Kurl Strack = chiel scantisl for Weslem
Atlas Logging Services (WALS ) Kurf joined
WALS i 1992 as mianager of the Hesistivity
Product Line and Advanced Sclentific
Research Department, supporting logging-
ool development  and  ingerprefation
'H'|n'rr.z]5[1. i:p'rnpu.izr mtnlr.l]mﬁ. He revvived a
PFh). trom the Liniversity of Cologne, Cermany, and an
M5 from Colorudo School of Minss, Kurt bus worked
over the past 20 years as a pgeophysical condultant,
whiversity researcher and teacher, and s B & D manager
in the geothermal and logging industry, and has produosd
over 100 publications. His main interest §s Integrated
prophysics, inversiom, technology transfer, and progect
development (complete syshmms), He = a member of S5
AAPG, ASEG, DGO, BDG, SEC, SPWLA and EACE. As a
former Fulbripght scholar, Kurt has received numerous
international rewards and is presently SI'E Distinguished
Licturer 1998/ 1990 o Through-Casing  Besistivity (E-
eratl ket strackdfwall comb

Fred Sugeng bs Senior Research Scieniist o
CSIRD), Mhvision of F_'d.P]I:h'l'.'II'I-I'I'I'! M Mm'ms‘.
Currently, he is a member of CRCAMET
Mathematical Modelling Projec.  His
primary pesearch interest has been the
application of the finie-clement method o
the peophysical modelling tool. He has
developed a 250 and 30 Electromagnetic computer
modelling program o model complex lopography and
geobopy using a new finite-clement technigque. [y
Sugeng received his master degree from Techinische
Hochschule Darmstadt, Germany in Mechanical
Engineering and be holds a PhD, in Mechanical
Engmeering from  the Hochehule des Bundeswohr
Hamburg Cermany. Ilis work experiences before he
was invelved in geophysical modelling, included
working in Germany a4 fuid-miechanic Hesrarch
Engincer designing Pumps, Compressors and Gas
turhines for the DECHEMA Inst, REXRUTH Corp., and
the, Defence Dept. In 1983 he came to Australia and
worked as Resvarch Fellow in non-Newtonian Quid -
mechanios st the Sydney University and in 1985 he
jorimed the CSIRD Mathematical Modelling Croup,

Peter Swiridiuk i a  geophysical
consultant who spends much of his Hme
working on South Pacilic Tshinds projects
with Western Faoific Gold, He received his
BS¢. (Hons) in Geophysics and Dip Ed
{lathemnatios) mid way through 1990 from
the Liniversity of Mew England. He then
joined the Dy Beers organisation for six years based in
Melbourne where he helped in the ssarch for diamond
bearing rocks in WA, SA and NT. After Do Boers he
began a ronsolimg carcer based in Brsbane whene be
mivwy searches for gold, base metals ps well as dinmonds
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ulilising a variety of srborme and ground geophysical
technigues.

Aichael Sykes Graduated from the WA, Institute of
Technology in 1981 with a Bachelor's degree in Physics
and worked with CS51 as o processing seismulogist before
returming to WAIT to complete a Graduate Diploma In
Fducation in 1953, Worked as a secondary school teacher
for too many years before enrolling (part-time] in
Hunours (Remote sensing) at Curtin University In 1994,
Currently working lowards a PhIY, in the area of 3-D
electromagnetic modelling and signal enhancement
under the supervision of Umesh Dis,

Randall Taylor graduated (rom the
Uinfveesity of Chivensland in 1952 with a
B.AppSa. (Hons) m Geaphysics Initial
employmént was with AAR Lid involving
setemi dats acquisation and tnterpretation
projects in central Queensiand and Hainan
Island. After joining Santos Lid, in 1987 he
wiis engagind in suckvssful explaration projects in the
Eromanpga, Browse and Carmarvon Basins. This work
mainly comprised 2D and 3D seismic inkerpretation. In
1994 e joined OCA Lid as a Sendor Geophysicist whero
b has boen resppnsible for exploration activities in the
Dth'.d:.l Blsdrs arid I'jl.'\"l'll'l"]ml:ll'l‘l‘ drifling in the L'rﬂman.ﬁ.z
Basin. He is 2 member of, ASEC, SEC, EACGE and PESA.

Stephen Thomson started out in geophysics at Cueen’s
University at Kingston, After several years spent
practising exploration geophvsios with Geoterrex, he
wenl back I school to obtain his M.BA. This was
followed by several more vears in Ewope where he
learmed Bow large companies ose innovation to be
sucressful, Since 199% he has been back ol Gooderres-
Dighem  where e presenily  directs  business
developmeni for fised wing aichorme M,

Milovan Urosevic reccived a BSc im
explordtion geophysics in 1980 and a M.5c
in peophysice in 1985 from the University
of Houslon, He has worked for the oil
industry since 1980, in the areas of scismic
data processing and inlerprotation. He
j-l.r'lh.l.'ll Curtin's risearch proup im 1997, =
research inferests are in multi-component selsmology,
sefamic anfsotropy and fracture detection, He (s a
membser of SEC and ASFEG

Roald Van Borsclen moeoviviad s M5
(1991) and Ph.D. (1995) in  technical
geophysics from the Delit University of
Technotogy, The Netherlands. Since 1995,
bir has been working for  Amoco
production company in 3D imaging. His
irlefisds dfe Wilis 'H"lrnr'_p'. AFTRTIC i rsion
and special processing. He is 2 member of SEG.

Liijs Vermeer reccived an M5 in Applied Mathematics
[rom thie Technological University of Delft (TUD) in
1965, He spend nearly M years with Shell, both in
rescarch and in operations, Sinee 1991 he worked with
Shell Research on fundamentals of seismic data
acquisiion, In February 1999 he started 30Sym -
Geophysical Advice, a company specialising in 3D
survey design and analysis. He is the author of Selsmic
Wavehield Sampling’ published in 1990 by the SEG. His
main infenests ane seismic dats ocquisition and ssismic
data processing, and their interrelationships. He s o
member of EAGE, SEC and CSEG
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Yanghua Wang recvived his BE  (1953)
fram Changchun Uiniversity of Sclenoe and
Tochnology, M5c. (1994) from Monash
Ulnivarrmaty, and "R} {1997) from Imperial
College, Undversity of London. He worked
i= i research geophysicist for the Research
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Institute of Ceop hyvabcal Prospesting for
Potrolewm i China from 1983 b0 19590 Hrlu-i Hl'-em
working as a senior research geophysicist for Robertson
Research Inlermational since 1997, His research mivresis
includes setvmic wave theory, modelling and inversion,
tomography, and signal processing. He is a member of
MSEG EAGE, and SEC. and a fellow of the Roval
Astranomical Soclety

Peter Wellman obtuined an MSc from  Victoria
University of Wellington, a D from ANU, and has
since worked ot the Buresy of Mimvral Besouroes, now
the Australisn Ceologrical Survey Orpanisstion. He has
worked on the reduction and interpretation of gravity,
magnctic, and gamma-ray spectrometnic data, with a
main interest in province-wide interpretation and in data
Integration with geology,

Antony White graduated from Imperial
Caollege, London in 1965 with a BSc
{Hens.) in physics, He then studied in the
Department of Geodesy and Geoplysios,
University  of Cambridge, where he
completed & PhoD in geophysics under Sie
Edward Bullard. He subsequently spent 4.5
yeurs at Scripps Institution of Oceanography in Callfornia
as a post-graduate rescanch geophysicist, In 1973 he
moved o the School of Earth Soences of the Flinders
University of South Australia where he is curnently a
sefiod Lecturer and Head of De il His mesearch
inberests bie in the felds of continental and marine
electromagnetism

Peter Whiting received 4 BS5C in
grophysics and mathematics from the
Llindversity of Sydoey in 1984, an M5c in
griphysics from Macquarke Uiniversily in
1989 and & Ph.D. in Mathematios from the
Lirthversity of Sydney in 1954, Peter worked
im various positions for 0S50 HGS belween
1984 and 1993 n both Sydney and Perth, Sinos 1994 he
laias st weith Vierttas DGC {(formerty Digicon) and {s now
the Regional Technical Manager based in thwar Singapore
olfice. His prime areas of interest ame peneral exploration
seismology and specifically imaging. He s an active
member of the ASEG, SEG and EAGE

Richard Gareth Williams recoived his
'hD from Southamplon University in
1F79,. Hee has worked for Yeritas DG Lid
(formerly Digloon) since 1991 ar a
- Riesarch Geophysicist. From 1985 to 1967
he was Hesearch Manager in the Far East
Division and is currently Reswearch and
Murkiting Manager for Europe, Africa and Middle East
division of Veritas

Alan Willmore gradusted in 19568 with 5
fi5e in geology and goophysics (rom the
Liniversity of Sydney, and is curnently
working  towards his M.Comp. al
Macquirrie University. Hix first exposure to
the minerals industry was gained with
Plager Pacilic, preparing a structural
amalysas of the Porgera prospect in Papua New Guinga
From 1988 to 1996 be worked for Austirex Intermational,
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initially a5 a Aeld geophyvmacist and fater as a data
processing  geophysicist. Since 1996 Alan hos been
emploved as a peophysicest with the New South Wales
Department of Mineral Resources, working with the
Department's negional mapping team and coal divisaon.

Alan Willocks is a graduate from LaTrobe
University with a B. S¢. (Hons ) in geology
i 1975 ithe first year of geolory graduates
from LaTrobe) He joined the Geological
Survey of Victoria in 1981 and worked as a
B hysl{isd an  groundwater,  basin
= spudies, engimeering projects and  later
potential field nterpretation. He has o keen miereat in
GIS amd information  management and  joined  the
department’s GEDNS project in 1989 undertaking systoms
design and database modelling, He s currently Managers
Geophysics, coordinating the peophysical component of
Victoria's exploration initistive and developing the
apphcation of modern high  esalubion adrbeme
geophysical surveying to geological mapping
Feler Woli elvtidived his geophysical trainkng at the
Universifies of Muonich and Toronto and has speoalised
in dlectromagnetlc exploration methods, Sioce joining
Geoterrex-Dighem in 1992 he has coordinated the RéD
activities In Svdney and enjoved working on the
developrmemt of the GEOTEMDEEPTM system. More
recent KD} projects are shll secret but nonetheless a

source of constant excitemont about the possibilities of
alrbarne Ehi.

O Yilmar Educational Data: BHS in
Geology with Grophysics Option (rom
University of Missour-Rolla m 19700, M5
in Eq,-nphjn.in with research In rock
phyvsics and warthoquake wi'rmuluﬂi frusmm
Stanford University in 1972, and "D in
Grophysics with sesearch in exploration
weinrnaloggy  from Stanford  University  in 1979,
Irofessional Data: 25 years in the seismic ndustry -
scyuisition, processing and interpretation, and rescanch
and development responsibilities st Turkish Petrolium,
Wistern Geophysical, Schlumberger, and now Execulive
Vicr President and Chief Technology Offioer of Parsdigm
Ceophysical. Aside from publications on all aspects of
setsmic data analysis, be wrole a book entithed Selsmic
Data Processing, which was published by the Society of
Exploration Geophysicists In 1987 and became the all-
girme bt seller im the geophysical iteratune. The book s
wsed in academia as the standard tewtbook, and as the
main reference on the subpet in lw selsmic industey,
Mow, he is-working on the second edition and preparing
g second book on selsmic Inversion. Services Lo
Mrivfessbonal Sowieties: Chr is o member of SEG amd BEAEG,
wins Vice-President of SEC for the 1993-94 term, and was
the SEG 19596 '."l];n1n5 ni.'lhnﬂ;u'nﬂ'lrd Lisctarer. Hie has
taught & course on 3-1 Setsmic Exploration as part of the
Cuomtinuing, Education Progeam of SEG and servied as an
Associate Editor of Geophysical Prospecting of EAEG. He
organisd the 1994 SEG/EAEG Summier Workshop on
Earth Modelling and Imaging in Depth, and the Istanbul
1997 SEG Internaticnal Conference and Exposithon.
Aveards and Honors For his conbribabems e dhee sedengse
of geophysicol exploration: O was honored by the
Society of Exploration Geophysicists in 1991 with the
Virgil Kauffman Gold Medal Award, and by the
EllI‘l,1P'L"I.I'I Association ol E‘!.F]I.lhﬂl.ilﬂ'l Gm.‘ll.lh:lfsh!l:idn in
1992 with the Conrad Schiumberper Award, Hie was also
honored - with Special Commendation Award by the

Tﬂrl‘lﬂli.'.l.l Tanrmrg,r of latanbul m 1992, For hs
contributions 1o the geophysical profession in a global
mannier, his biography has b included in Whi's Whao
in the World, 1998 edition

Yujin Zhang received a B.Sc (1983) and an M5 (195%)
degred in petrophyaics from Daging Petrobeum Institute
P. R China. He taught and died rescarch i petroploesios m
the Daging Petroleum Institube from 1963 to 1994, He
then jolned the research staff of the Centre lor PMetroloum
Engineering at the University of Mew South Wales in
Sydney, Australia, where he is presently working on his
Ph.Dx. His major research ameas are  petrophyvsics,
formation evaluation, reservioir characterisation, log
interpretation and application of neural etworks for
formation evaloation, He s a member of SI'E and SEG

Jingping Zhe received his BS (1982) in
Computer Sclences from Xian Jiaotong
Uiniversity, I K. China and M5 (19%) in
Ceeophysics from The Flinders University
of South Australia. He currently is
studving for a PhD. at the Unbversity of
Adelaide. He had worked for Xian
Geophysical Research [nstitute for 8 years as a computer
programmier for grophysical application software before
working for it Reséarch Pty Lid for T vears as a
resvarcher and computer programmer, His research
infrrests inclede acoustic and elastic seismic forward
modelling and migration, and resistivity modelling and
ERvETsharL

Bing Zhon received BSe (1952) and M5
(1989) degroes  in geophysics  from
Chengdu  University  of  Technology
(CBLUT, lormerly l!_'hﬂngdu Collegd ol
Ceology ), China, From 1990 i 1991, he
worked at the Institute o Ceology &
Geophysics for the Earth’s Interior, CDUT
As i visiting scholar, he joined the Seismology Group al
Flinders University of SA in 1993 and at the International
Cenbre for Thooretical Phviics, Tricste, ltaly in 194, He
wae involved in =eismic I:lmngmphv amgl t:.rn'rhlrll:ia:
modelling for the 30 lithosphere. Now, he i a candidate
for the PhD. at Adelaide University. His reseirch
interests ane in geotomography, wave squation modelling
and mversion, and the structune of e carth's interaoe,

Binzhong £hou recaved s BSc. (1993)
and MSc (1984) in peophysics from
Chengdu Institute of Technology (CDIT),
R He recernved a H NS Gi"nph':,rmt it
Flinders Univisrsity of South Awstralia In
1993, From 1986 to 1989 he was 2 lecturer in
geophysics ot COIT. Between 1991 and
1993, hee was a computer sofbwiane englmer for YWiltshice
Cigenlogical Services in Adelaide. In 1995, he joined
Linguln Cillze of Oxtord University s a rescarch fellow
in peophysics and Elf Research Centre in London as a
consalting rescarch follow. In 1995, be moved 1o Briskane
and oined the Mine Scale Geophysics Group in CSIRO
Division of Exploration and Mining a5 o reseanch
guophysicist. His research inforests include sidsmic data
processing and interpretation for coal and  petroloum
mdusiries and applyving goophysical fechmigques o
mining problems such as the delineation of deposits and
the production of coal and metalliferous ore. He is a
mammbser of ASEG, SEG and EAGE.
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