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Editor’s Desk

MNothing ever stays the same and Preview s no
exception. However changes at Preview are more
evolutionary than revolutionary and as always feedback
and input from the readership is essential,

It is my intention to change the emphasis of the
Unipulse section to be more of a news and events sechon
covering such things as conferences, workshops,
appointments, research projects and student matters.
Letters to the Editor on related topics will be included.
I am looking for a Unipulse editor to solicit this material,

Preview 18 living in a somewhat hand to mouth
manner al the moment and this is not as | would like it,
This is mainly due to the fact that it relies too heavily on
my input and the effort needs to spread around. T am
looking for guest editors for thematic issues of Preview in
the following areas (or others) Seismic acquisition;
processing; interpretation; tutorials; coal geophysics;
student issues (Feb 99); borehole geophysics; AEM and
groundwater.

Corporate Member profiles will re-appear from the
next 18s50e.

Preview is also being used more and more o promote
the society. Spare mpuﬂ. of Previery were distributed at
the SEG conference in Dallas and the AEM conference in
Sydney, In addition the last Previcw was distributed to
library subscribers of Exploration Geophysics and this will
continue on a trial basis pending fecdback from these
subscribers

Regards
Henk van Partdon, Editor

Corporate Members - Paid 1998

Digteon Geophysical Linsited
Mincom Ply Lid
M.LM. Exploration Pty Lid
Ol Comprany of Australiu
Kio Tinto Exploration
Vewsels Pry Lid
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Western Atlas International Inc
Woodside Cffshore Petrolewm Phy Lid
Zunge Engineering & Research Organrisation
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President’s Piece

lhe 1997/ 1998 ASECG vear
has ended in turmoil for part
of our industry. We are
seeing explorationists par-
ticularly in the base metal
area being made redundant
at an alarming rate
Corporate Australia appears
to have lost the will to think
independently  and  have
decided o minimise explor-
ation groups and thus
increase the bottom line. The
various causes [or this are the low commiedity prices, the
Asian Melt Down and the perceived difficully of
exploring in Australia This short term view will
abviously have some immediate effects in the lack of jobs
and reduced exploration programs but the long term
effects could change the face of the industry. Firstly the
reduced exploration expenditure will limit the future
discovery rate and hence our long term balance of
payments ( assuming mining is still a major contributor
to this). Secondly companies will generally use more of a
contracling style workforce and thus reduce the career
Ft'ﬁph‘,"ﬁlf‘i-‘t'ﬁ future.  Unfortunately  this ~.L-.[L uf
workforce will ulimately reduce the ¢ :._|rf1d1|;1lu intake and
perhaps Derecke Palmer's predictions could take effect!

BUT the resource industry is so cyelic that when
discoveries wane and commuodity prices improve so will
the budgets and hence job prospects. Not being a
soothsayer and being a complete optimist who has seen
at least two of these cycles I'll believe the later.

Having acknowledged these problems it is good to
note that the ASEG is still forging ahead. Before our own
Conference and Exhibition year the ASEG has been a
partner in two successful events. Both of these occurred
in Sydney in |'E‘|‘.1T‘lh‘|T\- The AEM International
conference altracted over 270 delegates plus one Federal
Senator and one Rogue r-'l‘ﬂ'l!h'll'llll-ﬂ politician who asked
an in- d.Lpth question and unfortunately gol some serious
replies. The Federal Senator is currently in hot water over
his coal interests and it was obviously his exposure at the
conference that brought him to prominence, The
Fasmanian poly” was an impostor, in fact a comedian, but
pritbably would do an excellent job in parliament.

The conference was truly a success and brought
together the aquirerers, the processors, the interpreters
and to a limited degree the managers. A good mix of the
Government, Industry and Academics from Australia
and everseas provided a comprehensive coverage of the

ASEC i a nown-profit commpany formed to promiole the sctence

it |'1|'||'?.I'|'|.l'.".|hr:-r:' I'QL'UII-'IJI_.I"'H.N and ”J..' rderests of o aplorition

| geophysicests m Australin. Aflough ASEG has taken all

| reusonable care i the preparation of this publication to ensure
that the information i contuins (whether of fact or iof opinion) is
accurate i all material respects amd undikely either {ny omression of
fuirther ru.ﬁlrm.:mur itr ptlterzotse, o misfead, e reader should not
al in relunce upem the mformation contained fn His publication
witfiont first altaining appropriste independent professional adpice
from Disdiver ouen advisers. This publication resins the el
property of the copyright owner, (ASEG).

state the arl in Airborne EM. The organization of the
conference was a tribute to Brian Spies and his
orgamzing  committee. A majority of the papers
presented will be published in the Editions 2/3 of
Girophysics due in July, [ believe that this work will be a
reference volume by AEM practitioners for some lime to
come and a credit o our EI.H.'iL't:\-,'.

The Radiometric I.'mriln.-;hup was oversubscribed and
required an overflow hall with a video link. | did not
attend this meeting so | cannot atlest o its quality but by
all accounts it was a very waorthwhile affair. The
proceedings from the workshop are to be published in
Priviewr soon.

The Federal Executive had its annual election on
April 7th. As outgoing resident [ would like to thank all
of the Exccutive Commuttee who have all worked hard in
voluntary capacities o maintain a committed and vibrant
sectety, [ would also like to thank members of the Socicty
including State Branch and Standing Committees
representatives, contributors to e Preview and EG.
They have ensured that we are a Society of high technical
merit in geophysical exploration, which to me is a
fundamental tenet

SN (Niek) Sheard
ASEG Oulgoing President

GEﬂFH‘I’SlIEﬁL DATA FOR MINERAL EXPLORATION

!lnd Dlr:rimu'l of Minas :ni Enanw

*Mhigral daia and hard copy mags
u Treniem of  senuishiies s

hbapinin, A YRR, ERMIppE, Akl —
CALL, Wucisklaln hmmal sk |

*Custimised  geophystsl map ol
g saverliyrl itk peklc
praprty  information - Lephieation
Leasgs, Mwaids' Drainage Towne,
Ugwlegicnl Maps, Mimpral
Oeummrence

A bstegrand Gl Astihass conkhrsig
ol B alasve dmd iy o silcibes
paragen, auvilal phaisgraphy.
prvchomics! asmys ilipial elevams

~ muilels

Uuthsried roveller of  AIRDUATA,
Lo, SFOT KADAREAT Samitiee
- lmages

3SY313Y - L66) Y1VaN v

DISTRIRUTOR

@ Goo Mapping Tecknolegien Pry Ltd
S 1, 17 o B 0 B, Sl Mo, (1. 40

M 617-3840 29972 61-7-3346 581
Email: yeomap(@ozomail.com.su
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Executive Brief Personality Profiles

Congratulations to Brian
Spies and all the CRCAMET
team for a very successful and
professional conference on
Airborne EM last month. |
attended the conference and
all the attendees | spoke with
agreed it was cutting edge
stuff. The formal of the
presentations pave plenty of
time for discussion and some
of the debates between
compamies and contractors were just as entertaining as
Richard Vain MP! As a co-sponsor of the conference, our
society was well promoted. We had many enquires about
membership and plenty of complimentary copies of
Previvie were taken. Look outl for some excellent
publications in the [uly volume of Exploration Geoplrysics

One of the tasks for the Executive committee this year
is to inviestigate status of the many sub-committees of the
society, All sub-committees will be reporting back to the
Executive on a regular basis, The contributions of all
members invelvied n these committees, present and past,
is gratefully acknowledged. The status of cach commitice
as we understand at the moment is:-

Publications Committee - alive and working well.
Conference Advisory Committee - Roger

Henderson has just agreed to take on the job of CAC

Chair since ex-chair Kim Frankcombe is tied up with

the Perth Conference organisation. This committee 1s

very active with the current Conference Organising

Committees,

Standards Committee - this commitiee is only
partly working

Honours & Awards Commillee - new memboers
are being, qm:}-,hr.

Corporate Affairs - No current activily and it is
recommended that the committee be closed

South East Asia - No current activily and it is
recommended that the committee be closed

Student Liaison Committee - still investigating. ...

I*h'nt}' of papers and posters have been recerved for
the Hobart Conference and the draft technical program is
complete. There will be one petroleum stream and two
mincrals /engineering streams. Booths are selling fast so
it you want one you should get onto the 'CO. The date of
the Perth Conference will be around Febroary or March
2000 and the venue is Burswood Dome,

The Financial Status of the society at 20 January 1998:-
Chegque Account (008000444) coe.. 857,263

Cash Management Acct (00791483) vae 379,355
Term Deposit (CBA Commeraal Bally ........ 5158000
Cash Managements (Sands) ... .............. 510,828
Term Deposit (Sands) ... ... S0, 000

NET CASH: < ocioiviiviiiiviin v an e oo = 5345446

Robyn Scott
Honorarny Secrelary

KYLA de CLIFFORD
CO-ORDINATOR FOR ASEG
PUBLICATIONS

Jenkin Buxton Printers Py Ltd

Evla grew up in Donvale,
Victoria, and wenl o
Swinburne University to
study marketing (1993). She
deferred o go o Denmark
where she studied and
worked. She returned [n 1995
to start work for Miche Media where she was the
circulation co-ordinator looking after eight magazines,
She was responsible for their marketing  promotions
every month and organising their distribution

She retained this position for two years before
accepting her current position at Jenkin Buxton Printers
Pty Ltd, which includes her co-ordination of ASEG
publications, where she is the first point of contacl for
advertisers

She will be returning o finish her Marketing Degree
in the second semester this year. In the meantime she
will be doing a short marketing course for the next
three months.

Kyla enjoys being in the spotlight and has friends in
high places (see ploto),

She plavs basketball, tennis and football (AFL), on the
odd occasion that the boys let her join in! Kyla barracks
for Geelong.

She spends as much of her spare time as possible
down at Ocean Grove with her wonderful boviriend,
David, and their baby, Munga, who is an 18 month old
Rottweiler!

New Federal Executive

President Moll Moriarty
Andrew Mutton
Wayne Stasinowsky
Robyn Scott

Grant Asser

First Vice-President
Second Vice-President
Hon Secretary

Hon Treasurer

Henk van Paridon

Nick Sheard, Koya Suto,
Steve Hearn, Margot
Whittall, Doug Price.

Preview Editor

Committee
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Treasurer’s Report

As part of the continuing puﬁh towards ever greater
heights of professionalism, the Federal Executive
requested a budget for 1998, This will enable us to better
manitor our financial performance throughout the year,
and to formulate responsible longer-term commitments,
As an example of the latter, a $30,000 annual contribution
to the ASEG Research Foundation has been budgeted.

The Society's cash flow is substantial, the projected
net revenue for 1998 being 527 1,000, Only about $100,000
of this is derived from members’ subscriptions,
Conference income is crucial and, based on the strength
of recent conferences, a healthy surplus has been
predicted from the Hobart conference! The other
principal source of income is our publications. The
budgeting process serves as a reminder of the debt the
Society as a whole owes to those members who organise
our conferences and produce our publications.

Despite its many advantages, a budget has one huge
disadvantage: the Treasurer could be proven wrong!
Accordingly, | am standing down as Treasurer, and we
are secking someone new o make the Sociely cven more
accountalle I

Brief details of the 1998 Federal budget are as
follows:-

INCOME

Membership 5108, 200
Hobart Conferemee ... ... ... e e S S0,000
Exploration {Jmplw-:jc:: ..................... % 64,500
Priswrignwr s o ds Dl L 39,000
Interest S R e S A e kR 300
Total INCOME 4 e vvrvwnaonssnnsmessnsusesss 271,100
EXPENDITURE

I'review (excl. conf. edition) . .. PR 174§ 4
Explorabion *.'?{*.1[311:.'*-\1.%; (excl, conf. edition) ... % 57,400
ASEC Rescarch Foundation 5 54,000
Secretariat . ... 539,700
Accounting Fees ..o o0 ooiin L8 16,600
["erth 2000 Conterence (loan) L5 10,000
Capilahion. ¢ cvwis o siiksiemide iy T A N
............................ 55300

Administration
Development & Awards 53,200
Total expendilure . ........0iiiiiiiiiiaaa S266,500

Peter Fullager
Hon Treasurer (Qutgomy)

Preview Deadlines — 1998

May 15
July 15

June

August

& Preview APRIL 19938

Calendar Clips

199,

April 30

First call for papers SEG) Fracture Imaging Symposium,
June 8-12

EAGE 98 Leipzig www.eage.nl

June 20-26

SECG] /5EG Beljing. Beijing 98 Conference and Exhibition.

July 6

SEG/ASEG 4D Seismic | Day Course, Perth.

July 8

SEG/ASEG 40 Sersmic | Day Course, Melbourne,
July 10

SEG/ASEG 4D Seismic 1 Day Course, Brisbane
July 21-24

Waestern Pacific Geophysics Meeting, Taipei

August 30 - September 2
West Australian Basins Symposium, Perth.

September 13-18
SEG Conference, MNew Orleans,

Cctober 15-16
Cooper Basin Symposium, Adclaide.

October 28-30
Gas Habitats of SE Asia &Australasia, Jakarta.

Movember 8-12

Australian Society of Exploration Geophysicists 13th
International Conference and  Exhibition. Hobarl,
Tasmania, Australia.

December 10-12
SEGH/ SEG/ ASEG 4th Int Symposium Fracture Imaging,
Tokyo,

Dietinals mied miore erents on Page 36

Sneak Preview

1998 will be a big year!

o Results of Radiometrics
Workshop.

* Review of lan Jacks 4D Seismic
Workshop.

* Conference Edition.

e Your contributions.




Society Briefs

Corporate Membership Changes

The important role played by |:|.]<L and current
Corporate Members in the ASEG is v ery  much
appreciated and acknowledged. The ASEG Federal
Executive announced recently changes for the 1998
Corporate Membership, after seeking  Corporate
Members' views on the proposed changes late last year,
The comments on the proposed changes were largely
favourable. Following recent guestioning by some
companies, it is now apparent the reasons underlining
the changes should be discussed by the Society as a
whole,

Key factors considered by the Executive driving the
changes were the lack of ‘vlj‘.,l'liflt..u.ﬂt promotion within the
Saciety of the Corporate Members and the need for an
ensure and increased funding stream for the Research
Foundation,

With respect to promotion, the Executive would like
o see increased acknowledgment in the Society's
publications of the Corporate Members and by (say)
poster at the Conferences. An Internet hot link from the
Society’s web page and the Corporate Members would be
established.

The Research Foundation, set up by the ASEG in 1989,
promaotes research in Applied Geophysics by providing
grants al the Honours, Masters and PhD. level (see
details on the ASEC web page). Generally there are 34
students sharing about $20-30,000 per year funding, The
Foundation is keen o substantially increase the grants
availahle. To date, funds for the Foundation have come
from direct donations by the ASEG, SEG, some
companies and individuals. It has been difficult for the
Foundation to plan ahead, because funding for future
years is not known,

In this age of need for technical and innovative
geophysical leadership, the Executive would like to see
the Foundation's prominence and relevance extensively
upgraded. We wish to see more support for research
activities, with a Foundation funding target of $80,000
per vear, To start the ball rolling, the ASEG is donating
$30,000 yearly to the Foundation.

In essence, the changes to Corporate Membership
mvoelve the creation of bwo types of Member - Corporate
and Corporate Associate. Dilferences between the two
types include  the prominence of the Society's
acknowledgmuent of the Member, amount of discount for
advertising and number of copies of the publications
receivied by the Member, From the set fees of $2,500 and
5300 for Corporate and Corporate Associate members,
the Society would forward $2,000 and $400 respectively
to the Research Foundation. This donation is tax
deductible for the Members, Thus the Foundation would
receive increased regular funding. Corporate Members®
suggestions for research topics are welcomed by the
Foundation

The Executive seeks comments from Corporate
Members/ Associates and individual members on the use
of the name Corporate Associate. It has been suggested
Corporate Associate may imply that member is not an

active member. Possibly the name for the current
Corporate Members could be enhanced (e.g. "Corporate
Plus”?) and the Associate Member then called a
Corporate Member. Furthermore, the amount of discount
on advertising will be reviewed, although we have to
ENSUTE INCreasing costs of puhlic’.ﬂinn are recovered, Last
vear, increases in advertising fees were announced - note
that these fees are still below those of comparable
publications.

Finally, there Is a perception that the Society has a
large amount of funds from Conference ‘profits” and
that Corporate Members should not therefore have o
contribute to the Foundation. What is not appreciated is
that these “profits” have been declared before all
expenses associated with publication of the Conference
lournal are incorporated. The overall profit is actually
smaller. Refer to the 1998 ASEG Budget, tabulated in this
edition, that shows the fine line beltween income and
expenditure

The Exccutive welcomes any comments on the
changes to Corporate Membership. Please contact Noll
Muoriarty or Andrew Mutton,

This colume is intended for vews from Society micmbers
Hurt coill be of interest to othwrs, Topics can be about personal,
kindred society or company information. I8 will alse act as g
Stop Press. Please send in your briefs! Ed.

Noll Moriarty
Prisrdent

Position Vacant

Geolerrex-Dighem is a leading geophysical survey
company operating in Australia and overseas. We are
secking to immediately appoint a.

MANAGER,

BUSINESS DEVELOPMENT

to direct the marketing, product developmeant and R&D of
our AEM products. The role will require tha managemant of
a professional leam and its inlegration in our group's world-
wide operations. The weal person will have a geophysics
or related earth science degree and an MBA, with 10-20
years expenence in the geophysical service industry as
well as several years management experience. A lechnical
background in the development, methodology and use of
AEM is essential. A proven record in international
customer/supplier llalson, cutting edge AEM technology
development and competence in management accounting
are required, Written and oral communication skills must
be excellent. Multi-linguist in French and German would be
a definite assat.

You will be based in Sydney and may be required to travel
world-wide periodically. A competitive remuneration
package commensurale with experience 15 offared. Please
send applications with a current GV in wnting to:

Managing Director
Geoterrex-Dighem Pty Limited
PO Box 386
Arlarmon (Sydney) NSW 2064

7 Preview APRIL 1998




—

ASEG Branch News

Queensland \

Contact delails: .«"l
President: Andrew Davids B |
Phone: (07} 35858 0659 (e
Fax: (07} 3369 7840 | -4
Email:

Androw.Davids@oca.boral.com.au

New South Wales

Conrtact details:

President: | |mnl|'|!..r Mippett

Phone: (029522 3133

Fax: (02} Y544 9335

Email: tpippett@mail.com
Secretary: Dave Robson

Phone: (029901 8342

Fax: (72} 9901 8256

Emuail: robsond@nswgs.nsw.gov.an

The vear has started off with the February meeting,
being the NSW branch AGM and the office bearers for the
vear will be Timothy Pippett as President, Dave Robson
as Secretary and Katherine McKenna as Treasurer.
The AGM was then followed by a very interested talk
from [r Brian Spies on the topic of "The Current Status
and Future Direction of the CRC-AMET.” He also gave
an overview of the Airborne EM Workshop which had
over 270 registrations

At the March meeting, Nigel Jones gave a very
informative talk on the waork he undertook for a masters
Degree in Groundwater Geophysies, As part of his
studies Nigel did a hydrogeological investigation using
aeromagnetic and ground electromagnetic data together
with downhole resistivity and conductivity data to
imvestigate mound springs in the Gunnedah basin of
MNew South Wales.

The program for he next few months talks has not
been put in place as the Preview goes to press but | can
assure yvou there will be some very good soft and hard
rock papers with a number of talks orentated at data
acquisition. Please remember if vou are in Svdney on the
third Wednesday of a month, there will be an ASEC
meeting being held at the Rugby Club Rughby Place
(down near Circular Quay),

Timathy Pippett
NSW Bramch President

ACT

Condacl detinls: [
Haon, Secretary: Tim Mackey
Phone: (02) 6249 9813

Fax: (12} 6249 9986

Email: tmackeyiagso.gov.au h
President: Kevin Wake-Dhvater -I"r:}“
Phone: (02) 6249 9401

Fax: (02) 6249 9472

Email: kwakedysitagso.pov.au

B Preview AIRIL 1995

Western Australia

Ciomtact ditarl=:

New Mailing Address:
ASEG WA, IO, Box 1679,
West Perth W.A. 6872
President: Jim Dirstein
Phone: ([18) 9382 4307
Mobile: 0419 904 356

Iax: (U8) 9382 4308

Email: dirsterniffiinet.net.au

Secretary; Terry Crabb

(Australian '[_i-.'s.rl:rhx'siml Surveys)

Phomne: (08) 9414 1266 Maobile: 015 421 072
Fax: (08) 9414 1277

Email: crabbi#faustsury. com.au

Vice-President: John McDonalcd (08) 9266 7194/ Fax: () Y266 1407
Treasuren: Bab Groves (08) 9370 1273/ Fax; ((8) 9370 1273

A new permanent mailing address for the WA Branch
of ASEG has been established at:-
P.O. Box 1679, West Perth W.A. 6872

GEOPHYSICAL SERVICES
Field Surveys, Data Interpretation, Equipment Sales, Renta! & Repairs
15 Years in Australia, 25 Years Worldwide

sGaeophysical Consulting
sMinerals Exploration
sSubsurface Structural Mapping

sEnvironmental Studies

Survey Meathods:
Induced Polarization Techniques (1P},
MT/AMT, CSAMT, TEM, NanoTEM,
Downhole MMR and TEM

(@ ZONGE

88 Frederick Streat, Walland, South Australia 5007
Fax (§1-8) 8240-4309 Email zonge & czemall.com.au [51'5] B340-4308

Otfices Waorld Wide

LSA: Tucson Arizona, Anchorage & Fairbanks, Alaska; Sparks, Nevada,
Santiago, Chile; Rio Da Jansiro, Brazl; Jakarta, Indonesia
Website: www.zonge.com




South Australia "

Cortac! detmils: ﬂ\""'r‘r"*

s s R SSupp
resident: Michael Hatch o

Phone: (08) 8340 4308

Fax: (08) 8240 4309 g

Email: zongeaus@ozemail.com.au \

Secretary: Andrew Shearer

Phone: (08) 8274 7730

Fax: (08) 8373 3269

Email: ashearerfmsgate. mesasagov.au

Another relaxed start to the year for the South
Australian branch. We held our AGM on the 26th of
February and pul a few new faces on the committes (and
a few fine bottles of red away) Mike Hatch was elected as
President, Samanda Bell as Vice Prosident, 'aul Washe as
Treasurer and Andrew Shearer returns as Secretary, The
committee looks to be fairly robust with 12 at-large
members. The following were elected to the committec:
Alan Aplleton, Nick Dunstan, Neil Gibbins, Bill
Hedditch, Richard Hillis, Leslie | luggard, Rod Lovibond,
Andy MeGee, Andy Mitchell, Suzanne Roberts, Stephen
Fomlin and Peter Wickens, We are all sorry (in a local
sense) to see Mark Taylor head off to the greener pasture
ol Paris for o few years.

ASEG Membership Benefits

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

ENCOURAGE YOUR C

COLLEAGUES TO JOIN

' Membership Applications,
see this issue or contact:

ASEG Secretariat

Suite 14, Portman Place,

220 Boundary Street, Spring Hill Qld 4000
Tel: 61 7 3832 8607

Fax: 61 7 3832 8245
email:aseg@enlerprisingevents.com.au

Victoria

Cantact defails:

President: Shant Rajagopalan
¢/ o Flagstaff Geo-Consultants
Phane; (03) 9421 1000

Fax: (03) 9421 1099

Email: (new address)
Secretary: Dave Boothroyd
Phone: (03) 9412 5685 Fax: (03 9412 7803
Email: boothrovdd@wizzaagvicgov.au

There was good attendance from the Victorian branch
members for our March meeting (the first for the year) in
which Richard Smith from Geoterrex gave an excellent
presentation on “iSP1Y, the improved Source Parameter
Imaging method. Richard also fielded some enthusiastic
questions from the audience

The SPI method (Thurston and Smith, 1997), = a
technique which makes the interpretation of magnetic
data significantly easier. Magnetic total-field data are
distorted in shape as a consequence of varving magnetic
inchination, declination and remnant magnetization, This
distortion is removed on the local wavenumber images
autput by the 5Pl method. Depth estimates can therefore
be obtamed from these images independent of the
magnetic inclination, the declination, the remnant
magnetization, and also the dip and the strike of the
structure, It is alse possible to obtain dip and
susceptibility estimates, but these require an assumption
of no remnant magnetization, The advantage of the
mwethod is that interpretation is done from an image
which makes the interpretation of a particular feature
casier, as the context of each anomaly is clearer,

We would like to sincerely thank both Richard and
Geoterres for making me available to present ideas on
this exciting ficld of rescarch.

Our next meehing 15 the A pril AGM, in which we are
also going 1o hear a presentation from Mark Dransfield
on Potential Field Searchlights.

The 199771998 Victorian ASEG Cammillee are:-

President: Shanti Rajagopalan Flagstaflf 03 9427 39594
earthbytes@eompuserve.com 03 9421 1094
Vice-President: Geoff Pettifer Geo-Eng 3 5133 9511
geaffpigec-eng.com.au 03 5133 9579
Secrelary: Mave Boothroyd DMNREMGSY 03 9412 5023
david.boothrayd@nre. vic.gov.an 03 9412 5155
Treasurer: Dave Gamble Acacia 03 2654 4925
dgaflacacia.com.an 013 Shthh 9977
Committee: Geoff Dunn Schlumberger 03 9478 3415

gippyboyiErocketmail.com

Mark Dranafield BHI
Crransficld Mark MH@Wbhp.com.au
Suzanne Mavdon  DNREGSY
suzanne. haydoninre. vic.gov.au
Paul MeDanald DMRECSY
paulamedonald®nre.vic.gov.au

N3 9545 4687
03 9545 4957
13 9412 5054
03 9412 5155

03 9412 5077
013 9412 5155

Ron Palmer Stockdale 03 9843 5208
ron@spl.oz.an 03 9563 5288
Trevor Lobo Consultant 03 0709 2192
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Preview Review

RESOURCES:

Working for The
Right Balance

RESOURCES

Published by:

Mines and Energy,
South Australia

Do we know much more than high school students
about the subjects we have not specialised in?, or are of
special interest? A few vears after school do we know
more aboul Shakespeare, Roman history, vector algebra,
chemical reactions, photosynthesis, the Australian
Constitution, etc. than when we were students? As well
as preparing the f[oundation for future specialisation,
high schools provide, or at least should, a very wide
range of basic knowledge of life and society, At this age
children have the ability to absorb a great amount of
information, and it forms the fundamental way ol
thinking for the rest of their lives, In this context, it is very
appropriate for the educational package, *Resources:
Working for the Right Balance”, to aim at high school
students. Furthermore, the product is informative for the
general public to whom resource issues are not of day-to-
day concern. | would commend the authors” effort and
MESAs initiatives on these points,

“Resources: Working for the Right Balance” comes in
a presentation box which is a little larger than A4 and
aboul as thick as the Conase Oxford Dictionary. Why is
it s0 big? Opening the box, you will find a video cassette
and a CO-ROM in the left and a 290 page workbook in
the right. More than half of the thickness is taken by the
video cassette, and the size of the workbook is A4, which
is rm;:, -bound ready to open flat on your pl‘lu.\tt'u_upu.-r
stage. “Resources: 1l"'lr|.JI!L1l1h for the Right Balance” is, as
the authors call it, a multi-media learning package.

The package covers eight topics: The Importance of
Minerals; Exploration, Mining and Processing;
Environment Management in Resource Industry; Using
Resources from the Earth; Groundwater; Careers:
Energy; and Finding the Right Balance. Each topic is
contained in the video, CO-REOM and the workbook in
the same structure so that the all three media can be used
mdupi_mivnllv or jointly. The best way to use in the
classroom is, perhaps, W watch the video first and then to
reinforce it by discussions followed by the questions in
the workbook, The CD-ROM can be used for a quick
reference in the class room or homework, and it adds fun
to learning. There is a game to identify commonplace
objects and find the mines in Australia where their raw
materials are extracted, bul as the game advances the
bime allowed becomes too short to learn anything.
{(Perhaps I am not good enough at computer games. )

The video starts with scenes tamiliar to our daily life,
and proceeds to the benefits we receive from the earth’s
resources, For some people, it may be a surprise to find so
many familiar products are manufactured from mined
resources. The scenes then move to exploration in the
wilderness, developing and operating mines and some
minerals processing. The viewers can see parts of
Australia to which usual holiday trips may not take them,
or from the different perspective of a light aircraft or at
the wheels of a seismic vibrator, The scenery is generally
beautiful so that just watching this video i1s pleasurable,
Apart from the narrator, people we meet in both the
video and on the computer screen are from the industry,
It is nice to see our friends and colleagues,

Many aspects of the resource industry are covered in
this extensive package. Geophysics and geology are well
covered in the Exploration and Career Guidance sections.
Roles  of  different  specialists, companies  and
governments are explained well. Our environmental
concern is emphasised in cach section. It seemed to me
the authors are very concerned l:]:n_‘-rhal_'r:: a little oo
much) about environmental issues. However, it i<
arguably necessary Lo improve the image of the industry
at every opportunity, and such effort and concern are
well justified. After all, mineral and fossil fuel resources
are limiled, and to manage and use them with a sense of
balance should be an ultimate concern of our society,

The CD-ROM is a special feature of the package.
Interactively accessed ammated pictures briefly explain
typical the genesis of ore deposits. In exploration, the
student temporarily becomes a geologist, a geophysicist,
ur an exploration manager. They can follow exploration
activities step by step: from planning the survey,
aperation, data analysis and cconomics. In planning,
associated issues like Aboriginal claims, landowner
liaison and  environmental management are nol
forgotlen, There are guizees at the end of most sections
to test what was learnt. Inevitably the processes
are simplified for students. | wish our jobs were as Casy
as this!

Resources other than minerals and petroleum are
covered as well. This includes groundwater and
alternative energy sources. On the CD-ROM, a glossary
icon is always provided in the lower right corner, as
well as links from technical terms used in the text
The explanation of the words are plain  and
understandable. | noticed several American spellings in
the Australian scoene,

My friend, a primary school teacher, borrowed my
copy and used it in his class room. He found that upper
primary school children can understand and carry out
sensible and stimulating discussions on the topics.
He wrote to me:-

“The book provides a greal lesson overviere for each
umit, and enables Hie teacher to walk studenls Hiraugh
the wwny fssues associoted with effective resonrce
muiagentent. The video conbains sections which
commplirend eact it anad ave an excellent introduction
ter thie fssnes each angt addresses, There 15 some olroions
bias towards Hhe mining industry, bt i s not
infrusive, and as o beacher, 1 consider e infornmation is
batanced aed wesefed anad enpliisises Hae need to imanage
resources effectively ™
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My fear is that it may be too large a commitment
within the time frame of the current curriculum for a
teacher to show nearly three hours of video followed by
discussion and workbonk activities, This mav take aboul
one hour per week for one full term. Copies were
distributed to every high school in South Australia. 1
hupe these copies will not be sleeping on a shelt in the
statt room.

Considerig the quality, valume and work involved
in the creation of the package, the price of 590 to schools
and $150 to others is low. | would recommend this
package to all schools and the general public,. Mining
companies, oil companies and geophysical contractors
can use this to explain to their non-technical staff and
visitors what their business is all about. 1 hope that a
civiceminded organisation in the resource industry will
donate this package to more schools and public libraries.
Greater access o a wide audience will promaote
1:11;11‘r.=.r.1m‘|1'n;r; of the resource il'u.‘lL!:'wlr}"t'- major
challenge: the balance between our need for mining
products and the maintenance of a healthy environment.

fReview by Koya Suto, Ol Conpuiny of Australia)

SEG Distinguished

Lecture Series

Time Lapse Seismic (4D) in Reservoir
Management

by lan fack, BP Exploration

FREE 1o all ASEG/SEG Members

This course brings peoscientists up-to-date with the
state-ol-the-art in “time-lapse seismic” and enables them
tor assess the value and risk of this new technology.

It covers the rationale and driving forees behind time-
lapse seismic by examining the limitations of cxisting
methods of tracking fluid flow between wells, 1t
examines those reservoir properbies that -:hn.ng;i' with
time, and what can be aobserved on seismic data over
clapsed time,

The repeatability of seismic data and the wse of
“legacy™ data sets are discussed, together with a review
of the seismic data acquisition schemes and data
processing requirements for rimt_--l;.p:;.;- analvsis. The
rock physics foundation for the data analysis and
interpretation options are also deseribed.

A selection of industry case-histaries illustrates many
of the above points. The participant will leave with an
understanding of key success factors, key calibration
requirements, and key uncertainties of time-lapse seismic
In reservoir management

Perth July 6, Melbourne July 8, Brishane July 10,

Far mare tnformation, conlact local brivelies,

ASEG RF - Donations

ASEG RESEARCH
FOUNDATION

Post fo; Treasurer, ASEG Flesearch Foundation
Peter Priest, Ste 3, 17 Hackney Rd,
Hackney 54 5089

AMOUNT OF DONATION: 5............. .

Cin ned dlimch — T ba complétad by ASEQ Aesearch Faundaticn

ASEG RESEARCH
FOUNDATION

Receipt of donation

Recaived from

dollars being a donation to the ASEG HESEARCH
FOUNDATION

In accordance with Income Tax Assessment Act S7IA, this
donation to the ASEG Resaarch Foundation is tax deductible

Signad: .

{This form should be refaned lor lex purposes)
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VALE JOE WILLIAMS

foseph Patrick Williams (1941-1998)

Joe Williams died at his home in Ipswich on 10th
February 1998 after a long illness. He will be sadly missed
by his family and many friends and colleagues. The
following memories are assembled [rom  information
supplied by his wife Genie and friends/ colleagues, Bob
Smith, Mike Shalley, David Gust and Lloyd Hamilton.

loe was born in Gulgong, New South Wales, on 10th
Movember 1941 and spent his varly vears on his parents’
sheep and wheat farm. In later vears he often joked tha
he was a frustrated farmer - hence his great love of the
outdoors. He completed his schooling at St Stanislaus
College, Bathurst in 1958 and went on to Sydney
University where he gained a B Sc with majors in
Geology and GLL}I_‘I-':'IVH[L“ in 1961, In those d days Joe's first
interest was O !1:'m1f.lrv but he took (mnln;,\' as an
enforced extra and Cu:lugu'ﬂrmpinuu soon became
the total love and interest which he maintained all his life.

Joe joined the metalliferous section of the Bureao of
Mineral Resources in Melbourne in 1962 and shared a flal
there with Bob Smith and several others bebween field
operations. Work included planning, leading and
reporting on a variety of surveys throughout Australia.
Examples were gravity and seismic at Tallebung, Kikoira,
Cooktown and Mount Garnet. Joe also participated in the
early evaluation of the 1P method at Hoddle's Creek and
Castlemaine. He conducted extensive surveys with
magnetics, EM, I, and 51" at Mount Lyell and other
areas, The Mount Lyell surveys contributed to the
discoviery of the Cape Horn u.un.,!.:u.‘nd'l.

In 1965, at his sister's wedding in Sydney, Joe was
altracted to the chief bridesmaid and was heard to mutter
to his twin brother Tim (who was officiating at the
wedding), “Whao is that girl? I'm going to marry her”, Tt
was a genuing case of love at first sight, the truly
authentic love that endures through thick and thin for a
lifetime. They married the following vear - the girl, of
course, was Genie, At about that time the Geophysical
Branch of the BMR moved to Canberra where Joe and
Genie set up their first home. A family soon followed led

by Matthew in 1967, then Rachel m 1968, John in 1969 and
simon (deceased) in 1971, Joe was always an immenscly
proud and devoted family man

From 1967, as a Geophysicist Class 2, Joe conducted
scale model tests on the Turam method and from that
developed new interpretation procedures. Results of this
and later work were presented at the first and second
ICOGEQ conferences in Sydnev (1970 and 1973). The
Turam model studies were published in the ASEG
Bulletin in 1971, Joe also worked al Tennant Creck and
Rum Jungle and moved to Darwin in 1969 to take charge
of the uranium group there, He was also in charge of the
seismic observatory, geophysical laboratory and field
operations at Rum Jungle and South Mllpnmr

Joe left the BMR in 1970 and moved o Sydney as
Chief Geophysicist for Auvstralian Ores and Minerals,
Carr Boyd Minerals and Hill Minerals. His work for this
group in Tennant Creek contributed to the discovery of
the Rover field which is a repetition of the Tennant Creek
copper/gold field. He was later to become the Chief
G("U}‘Ih}’ﬁl(‘iﬁ.l of Anaconda (Aust ) Inc. and spent a year or
s0 a5 a consultant before joining QIT (now QUT) as a
lecturer in Geophysics and Hydrogeology from 1983 o
his retirement in 1995 due toolIness,

During his twelve vears in acadaemia Joe brought to
his teaching a relevance founded on his extensive
industry experience. He emphasised the practical aspects
of his subjects and provided students with the valuable
‘hands-on’ experience they needed for their careers. Joe
was an exceptional geologist as well as a good
geophysicist and his contributions ta the training of
students earned him both popularity and respect.

In 1987 Joe completed a M App Scin Geaphysics fram
QIT. Entitled ‘“Upward Continuation of Magnetic
Intensity P'rofiles” the research was of great practical and
scientific value and a testament to his intellectual
brilliance. His love of learning and his desire o
contribute to the advancement of his chosen scientific
field was reflected in lus move to undertake PhD studies.
Although unable to complete this degree due to his early
retirement, his efforts were noted and admired by
students and stafl. Joe's honesty and open Triendliness,
coupled with his sharp wit and love of a good story,
endeared him Lo us all,

Joe was prominent in the early day of the Queensland
local branch of the ASEG and was a regular attendee at
meetings until his illness. e was also a member of the
1992 Conference Organising Committee where he seeved
on the Technical Papers Committee.

Retirement and illness did not dull [oe's interest in the
pursuil of scientific knowledge. He continued his work
on the remanent magnetisation of batholiths and
published a short review article in the April ‘97 1ssue of
Preview. God bless you Joe. We will miss you and
remiember you,
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Obituary

VALE LYNN McNEILLE HASTIE

Lynn passed away on 2Znd December, 1998, aged 60
after a final battle with cancer. His warm personality and
ability as a scientist will be remembered with fondness
and regret for the loss by his colleagues in Geophysics
and in The Physics Department of The University of
Queensland. His research in magnetotellurics together
with his ability and wide knowledge of micro-processors,
computing and signal processing earned him the deep
respect of all those whao sought the benefit of his advice.
To the end he was concerned about the continuation of
the work he had inmitiated in magnetotellurics and
CSAMT., and for those r@smrrﬁw associates and
graduates who participated in this research his demise is
deeply felt.

He was born in Rockhampton, graduated with B.S5e
(Hons) from The University of Tasmania in 1981, then
joined the Bureau of Mineral Resources as a Geophysicist
(1961-64). After completing a Masters (1966) and then a
Ph.D. (1971) in Physics at the University of Toronto,
Canada, he returned to Australia and in 1972 joined the

Physics Department of The University of Queensland,

From an early interest at Toronto in carthquake
rupture, publishing on dislocation models and surface
deformation, research was continued at Queensland with
thie Geophysics group established by F.D. Stacey on
anelasticity and stress measurements.

In 1973 he became interested in eleclromagnetic
prospecting technigues, particularly magnetotelluric and
audio magnetotelluric methods, In so doing he became
an excellent exponent of signal processing techniques
which he brought to bear in his teaching of this subject as
might be recollected by quite a number of geophysics and
physics graduates.

A big problem in obtaining accurate impedance
estimates in MT and AMT is the variability of the results
due to variability in the source, An analysis by his research
team of source signals from a rw?r:'lrdini;: station he
established near Ipswich, Queensland showed that the
inaccuracy was due to the non-stationarity of these signals.,
This led to the development of a non-stabionary Hme series
method of analysis with a consequent improvement in the
signal to noise ratio. Source signal problems eventually
converted him to the controlled source method (CSAMT.).
Fur this he developed a switched mode power amplifier
which could handle any frequency and wavelorm in the
band width 0 to 10000Hz generated using a computer. As

this work expanded he received support from ARGC,
NERDDC, MIM and AGL. In the words of a colleague
"..His approach to the field was definitely unique and
innovative, but not yet accepted widely, largely due to
unfamiliarity in the community..'

In f:]:'pth sounding applicabions he worked on data sets
trom I"apua New Guinea and the Bowen Basin. His field
work in the Bowen Basin was memorable as, in the
experience of any geophysicist, in the field the unexpected
can happen. From a former research student —

‘One night we learnt the importance of careful
selection of measurement siles. After retiring for the
night it started to rain, which 15 usually of no
consequence except that we had camped on the flood
plain adjacent to a creck and woke up at 3am o find
ourselves Mloating on our air mattresses in six inches of
water. The true character of an individual is revealed in
such circumstances, and Lynn worked as hard as anyone
to recover the waterlogged equipment and camping gear.

Lynn taught me that field work depends on trade
secrets of practical significance revealed here for the fiest
time but known to many such as the fact that cockatoos
eat any coloured wire except black, that cows will chew
through any wire laid on the ground except solid steel
cored wire or that a Ford transit van can go where no
Ford transit van has gone before.”

Lynn was a great supervisor, dedicated, always
I‘le]phll and cared for his sludents, He is survived by his
wile, Margarel and sons Callum and Marcus,

Sydney Hall

[
SIAISAHJAOID

MINERAL EXPI.URA’I’IGN SERVICES
EST. 1975 —

Gravity & GPS, EM, LP. & Magnetics
3A Mclnnes St. Ridleyton S.A. 5008
Tel: (08)83468277 Fax: (08)83460924
Regional office: MT ISA
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Multi-channel Gamma-ray Spectrometric

Correction and Calibration Techniques
By Martin Schneider, bra

This paper was presented al the recent Gamma-ray
Spectrometry Workshop and has been edited for inclusion in
Preview. In: particular many ﬂf Figures have been omitted.
Interested readers should contuct the author for more
informalion.

Corrections

Historically, the main impediments to the routine use
of multi-channel radiometric corrections have been:-

* the time and space required to record raw spectra in
real time;

* the difficulty in obtaining calibration data required to
derive the spectra and;

» coefficients needed for data processing,

The rapid advances in instrumentation and compuler
systems used for data acquisition has eliminated the first
restriction and improvement in processing algorithms
has turned what was once a problem of rescarch
proportions into one that can be carried out with care in
a reasomable amount of ime and hence at a reasonable
cost. Over the last few years, the corrections routinely
performed in the spectral domain have been:-

s livetime | deadtime normalisation from counts to
counts per second;

* energy calibration;
s cosmic and aircraft background removal;
= radon background removal;

* Noise  Adjusted Singular Value Decomposition

(NASYD) smoothing,

Figures 5a and 5b show a raw spectrum from a single
| second sample that has had NASVD smoothing applied,
the resull being a differential increase in the signal to
noise ratio dependent upon the count rate in the raw
spectrum. Fach of the photopeaks is more clearly resolved
due to precise definibion of the shape above the Compton
continuum. This enables operations involving peak
location and caleulation of the arca under a peak to be
performed with much greater confidence using less
stacking of samples. Less stacking results in better quality
mulbi-thannel corrections, espedally the caleulation of the
amount of radon present for the spectral ratio technigue,

Whilst these corrections have a noticeable effect on an
individual spectrum, it s the effect upon groups of
spectra such as lines, ﬂight:- and whole surveys that is of
most interest if these methods are to be useful and
practical. One example of the benefits of multi-channel
corrections can be seen in the results obtained from the

routine processing of 8,500 line km of helicopter
aeromagnetic and radiometric survey data flown in 1997
covering part of a 1:100,000 sheet in south eastern
Australia. The survey parameters were:-

= 200 metre flight line spacing;
& 80 metre lerrain clearance;

= Exploranium GRE20 spectrometer with 168 litres of
downward looking detector;

* 45 metre sampling interval,

The topography of the survey area was mountainous,
ranging from 135 to 1210 metres above sea level, The
terrain clearance achieved over this topography was very
uniform and close to the desired level of 80 metres, excepl
for two arcas. This uniformity more than satisties the
underlying assumptions of the spectral ratio method for

radon removal described by Minty in 1992 and 1997,

A series of images were prepared (not shown) in
which each of the International Atomic Energy Agency
(IAEA) windows Total count, Potassium count, Uranium
count, and Thorium count before and after multi-channel
corrections have been applied. The raw images depict the
IAEA windows that were recorded in real time by the
spectrometer and the processed images depict the TAEA
windows afler the raw spectra have been:-

 livetime corrected;

* cnergy calibrated;

= cosmic and aircraft background remaoved;
*» radon background removed;

s rewindowoed.

It is quite evident that the the Uranium and Total
count data has been improved substantially from the real
time window data, primarily due to the removal of radon
while the potassium and thorium data show fewer
significant changes. Similar improvements have also
been observed in other datasets processed using the same
software and methudu]{:g_v. These include:-

& 54,000 line km of data from the same group of surveys:

= 51,000 line km of data from the same type of
spectrometer installed in a (different helicopter;

= 38,500 line km of data from fixed wing surveys using a
different type of spectrometer;

* 20,000 line km of data from other fixed wing systems.

Figures 11 tor 14 are a series of images which show the
same data with NASVD smoothing applied at the
beginning of the multi-channel processing stream. The
improvement in the Uranium and Thoriom data is
dramatic, whilst the higher count rate windows of Total
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count and Potassium show a lesser but still beneficial
change. In detail (figures 15a and b) we typically observe
the enhancement of weak features previously obscured
within the background nmse to a level where gridding
techniques are able Lo better correlate between flight lines
resulting in a more coherent view of the data overall.
Other images produced show the combined benefits of
the increase in signal to noise ratio generated by the
NASVD emoothing and the removal of radon using the
spectral ratio technique. The raw profile shows each of
the 4 IAEA windows from a survey line strongly affected
by radon (which is evident as a raised base level in the
Uranium and Total count data) and with the typical noise
levels expected from an airborne system with a small
detector volume. The processed profile shows the same
line with a much reduced noise envelope in all 4
windows and base levels close to zero for all 4 windows.
Each pair of raw and processed window representations
shows a reduchion in the absolute count rate due to the
subtraction of the three backgrounds (cosmic, aircraft
and radon) and a reduction in the noise envelope due W
the NASVD smoothing,

Calibration

The calibration data required for routine multi-
channel processing can be obtained from 3 sources:-

* tests flown prior to or during a survey;
* historical test results;
s the survey data itself,

The cosmic and aircraft background spectra are
obtained from the conventional multi-level high altitude
tests flown for deriving the cosmic and aircraft
backgrounds in each of the 4 TAEA windows, Instead of
performing 4 linear regressions (1 for each window) 256
linear regressions are performed (1 for each channel in the
spectrum). The result is 256 aircraft background constants
which becomes the 256 channel aircraft background
spectrum and 256 cosmic channel multipliers which
becomes the 256 channel cosmic spectrum. Spectra (not
shown)] were derived from cosmic tests undertaken
specifically for the helicopter surveys. The shape of these
spectra conform closely to those published by Minty in
1992 and when summed over the channel range
corresponding to the 4 TAEA windows, the amplitudes of
the aircraft background spectrum agree favourably with
those computed by independent regressions from the
windowed data recorded in real time,

Cosmic and aircrafl background spectra derived from
the NASVD smoothed version of the same raw test data
were produced. These spectra are smoother yet the
aircratt background values are of similar amplitude to
those of the raw test results. It is reasonable to conclude
that the test results which have been processed using the
NASVD smoothing method provide the best cosmic and
aircraft backgrounds for removal from survey data as
Lhu}' contain the least amount of noise.

The radon spectrum can be obtained from test lines
flown either at low altitude over water or at high altitude
away from ground response provided that radon is
present. However, as it is not possible lo predict with
sufficient certainty whether radon will be present in an
arca these tests do not guarantes that a radon spectrum
can be found.

Twao alternative solutions (o this dilemma can be used:

¢ generate the radon spectrum from the low level
survey data by differencing techniques outlined by
Grasty and Minty in 1995;

* use an existing radon spectrum from  another
installation.

The radon spectrum used for processing the
helicopter survey data was one generated from the AGSO
fixed wing installation for a nominal height of 80 metres
terrain clearance. Since the spectral ratio method of radon
removal relies on the relative amplitude of each of the
peaks used in the correction we need only assume that
the shape of the radon spectrum remains consistent
between installations for a given terrain clearance. To
date we have no calibration data to support or refute this
assumption, but we do have processing results that seem
to work based on this assumption. It is hoped that this
example helicopter survey dataset can be used to test the
method of generating a reliable radon spectrum from the
survey data sometime soon in the future.

Conclusions

From these examples we can conclude that presently:

= Multi-channel processing can be performed routinely
on large survey data sets regardless of the type of
survey platform and spectrometer in a realistic time
frame and at reasonable cost.

* Multi-channel corrections  improve data quality
particularly when radon is present.

* NASVD smoothing using multi-channel spectra
substantially Improves the signal to nuise ratio of the
data, particularly in areas of low count rate.

¢ Cosmic and aircraft background calibration spectra can
be derived reliably from conventional test data,

¢ Radon calibration spectra from one well calibrated
system can be used to process data from another system,

Future developments

Selective recombination of spectral components to
climinate particular sources of systematic nose or
undesirable signal from the multi-channel spectra such as
man made sources of gamma radiation.

Use of amplitude and component information from
the NASVD smoothing method for classification and
interpretation of soil and rock geochemistry.
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Sequence stratigraphy: Basic elements,
concepts, and terminology

].W. Mulholland, Thomasson Partner Associates, Denver, Colorado

Reprinted from the Leading Edge

The elements of “sequence stratigraphy” had been
around long before it acquired its modern name, and
those clements had their own terminology, familiar to
most peologists and geophysicists (depositional cycles,
unconformities, beds and bed sets, laminae and laminae
sets, ete.). The publication of Exxon's stratigraphic
technology with its own unique language at once both
excited the geologic community and irritated many who
disliked the proliferation of new terminology for long-
held concepts. With time the objections faded, perhaps
because as the new language became more widely used it
became more familiar, and perhaps because the new
language signaled new ideas, and it was a useful way to
distinguish new from old.

The concept of globally synchronous unconformities
created by custatic lowering of sea level, and the
preservation of those unconformities across a continent
was reported by Lawrence Sloss in 1963, Sloss identified
six cratonic sequences (named Sauk, Tippecanos,
Kaskaskia, Absaroka, Zuni, and Tejas) and their
bounding unconformities. Peter Vail, a doctoral student
under Sloss, took the concepts with him lo Exxon
Produclion Rescarch Company where he had access to
thousands of miles of offshore seismic data where
unconformity-bounded depositional sequences were
often strikingly evident. Vail refined his ideas, and
together with his colleagues, by the early 19705 had
developed terminology for the architecture of sequences,
tied the depositional patterns to dated well and outcrop
sections, matched the depositional patterns (cveles of
coastal onlap) to postulated sinusoidal sea level
tluctuations, and produced a technique to identify and
date strata in virgin basins where only a seismic line was
available.

Apparently believing this technology had leaked and
was already widely known, Exxon consented to its
publication in AAPG Memaoir 26 in 1977 (see
“Suggeshons for further reading”). In tact, very few knew
much about sequence stratigraphic concepts and the
Memuoir delighted scientists and thrilled the academic
community, which had new grist for its publication mill.
Two additional landmark publications soon followed:
Sealevel changes: An integrated approach by CK
Wilgus et al. (SEPM Special Publication 42, 1988), with
additional conceptual papers and examples from
continental basins, and Siliclastic Sequence Stratigraphy
in Well Logs, Cores, and QOuterops: Concepts for High-
Resolution Correlation of Time and Faces by |. C. Van
Wagoner et al. (AAPG Methods in Exploration Series,

Figure 1. Schematic diagram to illustrate componets of
@ sequence which includes a siguificant basal wnconformity,
or sequence boundary (SB). HST = highstand systems tract.
TST = transgressive systems tract, LST = lowstand systems

tract, MES = maxintum flooding surface, also called
the condensed section (C5). PS = parasequence. Well log
profiles are Mustrated by stylized gamma ray (GR)
curves and a resistivity (R} curve.

MNo. 7, 1990), with details of how sequence stratigraphic
concepts were applicable at the scale of wells, core, and
outcrops. In short order sequence stratigraphy-related
publications exploded inlo the professional literature so
that today a reference list would fill dozens of pages.

One not familiar with sequence stratigraphy will ask,
“Why is it useful?” The answer is that il is an
unparalleled exploration tool for oil, gas, and coal as well
as a production tool for reservoir development, It works
for both elastic and carbonate systems. For geophysicists
it provides techniques for chronostratigraphic inter-
pretalion of seismic lines that provide (1) the ability to
age-date to at least the period level seismic strata in
previously unexplored basins, (2) more accurate facies
identification in unknown strata, (3) identification of
probable source-rack intervals and the location of
probable reservoir facies, and (4) development of both
tectonic and sedimentation histories of new basins or
basins where data are sparse or limited in areal extent.
For geologists, as stated by Van Wagoner et al, its
application will result in {1} more accurate surtaces for
mapping and facies correlation, and (2) higher-resolution
chronostratigraphy for improved definition of plays,
especially stratigraphic traps. Continming to paraphrase
Van Wagoner et al, it also will yield a more effective
method for (1) evaluating sandstone continuity, (2)
predicting  reservoir, source and sealing facies, (3)
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projecling reservoir trends into areas with limited data,
(4) identifving stratigraphic traps, and (5) ex tending the
life of older producing fields. Perhaps the real dividend
has been that geologists and geophysicists exposed to the
technique and its results are energized, excited, and
infused with new ideas for tired basins and plays, usually
resulting in increased discoveries and addition of new
TESETVES,

The rest of this paper will review concepts and
terminology. Readers are cautioned that this is a complex
topic and this overview 15 a far from exhaustive
treatment. The cited publications will provide a more
indepth introduction to the details and theory and lead
the reader into  consideration of the numerous
published studies now available.

General concepls

H. W, Posamentier et al. {in an article in SEPM Special
Publication 42), defined sequence stratigraphy as “the
study of rock relationships within a chronostratigraphic
framework wherein the succession of rocks is cyclic and
is composed of genetically  related  stratal  units
(sequences and systems tracts).” Behind this statement lie
a number of assumptions and general concepls

» Marine sedimentation patterns are controlled by
changes in relative sea level,

* Relative sca level is contrulled by eustasy, subsidence,
tectonics, and sedimentation rate. On trailing-edge
continental shelf environments, custasy is of primary
importance.  In  epeiric  basins  tectonics may
overshadow the role of eustasy. Subsidence and
sedimentation rate are commonly of secondary
importance and are commonly assumed to be processes
operating at constant rates (but, of course, they do not),

Sedimentation patterns controlled by sea level have
distinct geometries (systems tracts) that are casily
recognized on seismic lines, well-logs, well-log cross-
sections, oulcrops, and cores,

On passive margin shelves, as these geometries are
eustatically controlled, they are similar worldwide.
Once the geometry has been calibrated in a familiar
arei, it can be used as a correlation tool to identify and
date seismic strata elsewhere

The building blocks of a depositional sequence are
laminae and laminae sels, beds and bed sets,
parasequences and parasequence sets, systems tracts,
sequences and sequence sets. Sequences are commonly
bounded above and below by unconformities (also
termed sequence boundaries), which record a fall in
relative sea level,

= Sequence stratigraphy may be applied at several scales,
and in this sense it is fractal in nature (meaning that at
any scale sequences have the same characteristics).
Mhanerozoic history is comprised of first-order custatic
sequences, First-order sequences are called mega-
sequences by B. U, Haq et al, {in SEPM Special
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Publication 42) and are equivalent to the cratonic
sequences of Sloss. Eras are comprised of second-order
eustatic sequences (supersequences of Hag et al).
Seismic stratigraphy normally is concerned with third-
order sequences (1-5 MY duration), and it is this level
that is the subject of AAPG Memoir 26. Geologic
studies of well-log cross-sections, outcrops, and cores
deal with third, fourth (105 years duration) and fifth-
order (104 years duration) sequences, and these are the
subject of Van Wagoner et al.

Terminology

Sequence stratigraphy has been defined above.
Additional terms are quoted below from Posamentier el
al. There is insufficient space in this article to expound on
these terms, which are filled with meaning that can only
be fully understood by study of the basic literature
sugpested at the conclusion of this article. Future
articles in this series will. however, expand on these
concepts. Figure 1 illustrates some of these features.

* “Sequence: A relatively conformable succession of
genetically related strata bounded al its top and base by
unconformitics and their correlative conformibes. It is
l;urnpuﬁet] of a succession of systems tracts and is
interpreted to be deposited between custatic-fall
inflection points.” Nole that a sequence is terminated
by a fall in sea level.

“Systems tract: A linkage of contemporaneous
depositional systems (L. F. Brown Jr. and W. L. Fisher,
in AAPG Memoir 26). Each is defined objectively by
stratal geometries at bounding surfaces, position
within the sequence, and internal parasequence
stacking patterns. Each is interpreted to be assocated
with a specific segment of the eustatic curve...”

“Depositional System: A three-dimensional assemblage
of lithofacies, penetically linked by active (modern or
inferred (ancient) processes and environments (delta,
river, barrier island, and so on) (Brown and Fisher),”

-

“Parasequence: A relatively conformable succession of
genetically related beds or bedsets bounded by marine-
flooding surfaces or their correlative surfaces (Van

SECURNCE DOUNDARY FORREATION
AMND LOWITAND SYSTIME TRACT

— —— ¥

Figure 2. Sequence bowndary formation, (Figures 2-5 are
from ‘:rhﬂrlﬂmr Sequence Stratigraphy in Well Logs, Cores,
and Oteraps: Concepts for High-Resolution Correlation of
Time aned Faces by |, €. Van Wagoner, R, M. Mitchum,
K. M. Campion, ad V. 1. Rabmranian, © 1990 ny AAPG.
They are reprinted by permission of the Amevican Association
of Petrolewm Geologists and by Datapages, Inc.)
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Wagoner, at SEPM's 1985 Midyear Meeting).” Note
that a parasequence is terminated by a rise in sea level.
Parasequences are generally below the resolution of
most seismic data, but their bounding surfaces produce
reflections that are time-stratigraphic seismic events,

“Unconformity: A surface separating vounger from
older strata, along which there is evidence of subaerial
erosional truncation (and, in some areas, correlabive
submarine erosion) or subaerial exposure, with a
significant hiatus indicated.” Unconformities are time-
stratigraphic surfaces, are readily identifiable on
seismic lines due to the underlying truncation and
overlying onlap relationships, and are associated with
a fall in relative sea level, Regional unconformities are
also called sequence boundaries,

¢ “Condensed Section: A thin marine stratigraphic
interval characterized by very slow depositional rates
(<1-10 mm/ vr) (Vail et al, AAPG Memoir 36, 1954). Tt
consists of hemipelagic and pelagic sediments, starved
of terriginous materials, deposited on the middle o
outer shelf, slope, and basin floor during a period of
maximum relative sea-level ri!-:e and maximum
transgression of the shoreline (T, 5. Loutit, et al,, SEPM
Special Publication 42), Seismic interpreters will
recognize the condensed section as the “downlap
surface” on seismic profiles.

* “Accommadation: The space made available for
potential sediment accumulation (M. T. Jervey, SEPM
Special Publication 42)."

Growth of a sequence

Sequence stratigraphy 15 necessarily an under-
standing of geologic processes. The terminology above
pives us tools to describe the processes that produce
sequences and the components of which a sequence is
constructed, By going through the development of a
sequence process by process and component by
component (process-response modelling), we gain an
understanding of the basic model and some insight into
the variations possible. The following description is
abbreviated, and readers who seck a better under-
standing are encouraged to consult the suggested
readings.

Sequences are controlled by changes in relative sea

LOWETAND Sv¥ETEMS TRALT
WEDGE DEPORITHON

Figure 3, Lowstand sysfems tract
(reproduced from Vian Wagoner et al ).
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TRANEGRESEVE FrETIMG TRACT

Figure 4. Transgressive systems tract
(reproduced from Van Wagoner et al.).

Figure 5. Highstand systems Iraci
(reproddueced from Van Wagoner et al. ).

level, and as they are bounded top and bottom by
unconformities, they necessarily begin with a lowstand of
sea level, The lowstand exposes the continental shelf, or
in an epeiric sea, the shallower portions of the sea floor,
to subaerial exposure and erosion (Figure 2). This erosion
may be slight or it may include valleys up to several

hundred feet in depth.

At lowstand (Figure 3), sediment transported down
valleys is delivered at the shoreline to  form
estuarine and beach environments or is carried off the
shelf edge into deep water to form seafloor fans or
lowstand wedges in the angle between floor and slope.

As sea level rises, the shoreline transgresses across the
erosiomal surface and the locus of deposition shifts inland
(Figure 4). Because sediment is transported from land to
sea, discrete depositional packages, called para-
sequences, are developed. Beach parasequences typically
coarsen upward and in the progradational direction
change facies from coastal plain (coal and clay) through
marginal marine (sandstone) o offshore marine (shale).
As sea level rises, successive parasequences are built, but
each begins and ends further landward than the one
preceding it. The resull is a stack of parasequences
having a “retrogradational  stacking  pattern,”
characteristic of the transgressive systems tract. Valleys
normally fill frst (the lowstand systems tract), beginning
with fluvial sands, overlain by estuarine or bayhead delta
facies, and finally filled to overflowing with shoreface
parasequences (the transgressive systems tract).

As the rate of sea level rise begins o slow, the

sediment volume delivered to the shore 1s just sufficient
to fill the accommodation space, and the parasequences
stop  retreating  and  build  upward, creating an
"aggradational stacking pattern.” As sea level reaches its
highstand, the shelf is now under fairly deep water and is
starved for sediment. A condensed section is deposited,
consisting of a thin laver of black shale composed of
mostly pelagic and hemipelagic debris. On seismic lines
it appears as a downlap surface, and on well logs it will
commonly be a thin radioactive shale (the “hot shale”
marker of many cross-sections). The condensed
section, also known as the maximum flooding surface, is
an excellent source rock.

As sea level begins its accelerating downward
movement, sediment del ivery outpaces available
accommodation, and the streams have to flow farther
and farther seaward to deposit their load (Figure 5),
Consequently, the parasequences thus created migrate
seaward, forming “progradational stacking patterns,”
characteristic of the highstand systems tract. Offshore,
the accommodation space greatly exceeds the volume of
silt and clay being delivered, and depositional patterns
take on downlapping sigmoidal patterns, thinning and
wedging out atop the condensed section,

Eventually sea level falls below the base level of the
streams at the shore line, and they begin eroding into
their own delta/shoreface deposits. The highstand
systems tract becomes fully exposed as sea level reaches
a new lowstand, a surface of erosion is created, and the
upper sequence boundary is in place, ready to receive the
next Sﬂ'l.il.lll'l'lfl:'.

Frequently this ideal cyde is incomplete. Where
tectonic effects are prevalent, the highstand svstems tract
may never develop, as uplift forces a retreat of the
shoreline and creates a premature upper sequence
boundary. Alternatively, uplift may be sufficiently
prolonged that once-complete sequences are truncated
deeply, with removal of most of their highstand systems
tract. It is not uncommon in the Rocky Mountain basins
to see stacked lowstand systems tracts without any
evidence of transgressive or highstand systems tracts. It
is also possible to observe sequences with little or no
transgmﬁsiw? systems fract dn".'e]npmt-nt {one thin
parasequence, or the condensed section lying directly on
the sequence boundary) but with a fairly complete
highstand systems tract. Variations on the model,
especially at the scale of fourth- and fifth-order
sequences, are many, and interpreters must be sensilive
to the possibilities.

Conclusion

Sequence stratigraphy has come of age, and it is a tool
every explorationist must master. It is essential for
regional and local exploration studies, for seismic
evaluation, and for reservoir evaluation, While carbonate
sequence stratigraphy has not been emphasized here, it is
equally important. (I feel that carbonate geologists were
doing sequence stratigraphy well before it became
known as such, because carbonate strata are clearly cyclic
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and depositional environments are very sensitive to sea-
level fluctuations. The concepts and language of
sequence stratigraphy, however, has imposed a more
systemaltic framework to carbonate stratigraphy. )

Future articles in this series will speak in more detail
about the elements of sequences, methods of
interpretation for geologists and eophysicists alike, and
provide applications and examples. To build on one's
understanding of sequences, it is important o
thoroughly understand all the elements of stratal
architecture. In this light, future articles will focus on
such topies as sequence architecture (boundaries,
systems tracts, and facies), the parasequence and its
clements  (lamina, beds, boundaries, depositional
environments and facies), the condensed section and
biostratigraphy, systems tracts and stacking patterns,
sequence (orders, time spans, and causes),
lectonism eustasy, carbonate sequenoe
stratigraphy, principles of seismic interpretation,
principles of log correlation, core and outcrop
interpretation, exploration applications, production
applications, many examples, including some that
contrast pre- and post-sequence .htrahgrapi'l}-’
interpretations and the benefit gained by the new insight,
and an overview of some specialized topics such as the
value of sequence stratigraphy in coal, lacustrine | and
eolian environments, photostratigraphy, and computer
simulation. All these discussions will have the common
themes of process (sedimentary, leclonic, eustatic,

scale
VETSUS

Seismic Window

it

erosional), response (deposition or erosion), and our
inturpruldt:iun {dup-mitinnal environment, facies patterns,
rock successions, diagenetic response, hydrocarbon
habitat),

Suggestions for further reading. Although universally
known as AAPG Memoir 26, this breakthrough
publication is officially titled Seismic Stratigraphy-
Applications to Hydrocarbon Exploration and was edited
by C. E. Payton. Sloss’s fundamental work was archived
in "Sequences in the cratonic interior of Morth America”
(GSA Bulletin, 1963), Vail's own “Seismic stratigraphy
interpretation procedure” can be found in the Atlas of
Seismic Stratigraphy (AAPG, 1987).

Corresponding author:
LW, Mulhollamd
Fax 303-436-1935
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Hohmann Award

First G.W. Hohmann Award
to Misac Nabighian

The first recipient of the G.W. Hohmann Award is Misac
MNabighian, recently retired from Newmont Exploration
and presently leaching electromagnetics and  potential
fields at the Colorado School of Mines, Misac is a well-
known and highly respected figure in  the
eh:-:tr-.:unwg]mtu.-: communily, responsible for the “smoke
ring” analogy that brought transient electromagnetics
down from the realm of higher mathematics to readily
understandable intuitive physics, Misac was awarded
SEG honorary membership in 1987, and has published
widely on exploration geophysics.

The G.W. Hohmann Award is a new award available to
students, researchers, or faculty, for excellence in
electrical geophysics. The award is administered by the
G.W. Hohmann Memorial Trust for Teaching and
Research in Applied Electrical Geophysics. Established in
1992, the Trust has raised over seventy thousand (US)
dollars through personal donations and special events.
The Trust is intended to be a lasting and active memorial
to Gerald W, (Jerry) Hohmann, a scientist and teacher,
Jerry was an outstanding leader in the theory and
application of electrical geophysics. At the University of
Utah he trained a new generation of E.,:*nrlhw sicists, whn
have gone on to apply electrical techniques in mineral,
hydrocarbon, environmental and regional geophysics.

Other Trust activities include an annual CWH Memorial
Undergraduate Scholarship, and the CWH Memorial
Graduate Fellowship, These awards will be administered
through the SEG scholarship program. The Trust also has
the long-term goal of establishing an endowed chair in
Jerry's name in electrical geophysics at a major research
university. To make donations to the Trust, or for further
information, please contact GWH Memorial Trust, ¢/-
Stanley H. Ward, 2004 Highland Drive, Anacortes, WA
98221, USA.

Brian R, Spies

Macquarie University, NSW 2109

email spics@dem.csiro.an

{or bspies@laurel.ocs. my.edu.au)

Tel: +61-2-9850-8365 Fax: +61-2-2850-8366

[6-3%

Tﬁaﬂfpﬂﬂs “+ "lr
Stantlard ";5/
GrévithDa

Acqmsmtm :

ACCUTACY
productzz;zzjﬁ

reliability
ease of use

The (G-3 provides all of these features in a cost
effective package

For more than 10 years, the CG-3 has heen in use by
hundreds of users around the warld in some of the most
demanding conditions, without exceptions it has
surpassed all expectations

Mumerous independent studigs have verdiad the
superiority of the CG-3 over other gravimetars.

With minimal operator training, higher repeatability,
marg raliable data and the many other fealures
assaciated with the automated functions of the CG-3,
you have at your disposal the new standard in gravity

Still nat convinced, let us prove it to you, please contac
your lacal Scintrex representative or us directly atane
of the following lncations:

SCINTREX

Head Office In the U.3.A.

122 Enideecesht Rnad 10815 Eem Mewton Sireer, St 1
Cancoid. Owtarie LIX 185 Cansda Tuia, Ohlabama. M1

Telephene (4385 G289 1780 Tebaphone: [¥18) 4001054

Fauc. [9081 -G Fua: [X10] 30 62

e-mail seimeer@scimranin com e-aied pomben @it ngt

In Australia

TI Wellingtan Sl

Wi Permt, War Auniralin, 6005
Tulwghan (51 B E220-6504

Fa 961 8} 98811

w-mail sphalesiiscimme st con

leternel www . segimnleroexlid. com

7 Proeview APRIL 1998



Conferences

AEM 98 - “A Roaring Success”

AEM 98 the International Conference on Airborne
Elechromagnetics, put Australia firmly on the map as the
focus for worldwide research into improving and
promoting the use of airhorne electromagnetics for
mineral explorabion and environmental studies.

A lotal of 280 people from 18 countries attended the
conference to discuss the state of the art in airborne EM
acquisition, processing and interpretation and its
application in the areas of mineral exploration, geological
mapping and ground-water studies, The conference was
organised by the Cooperative Research Centre for
Australian Mineral Exploration Technologies (CRC
AMET) and the ASEG, and served as a showease for the
achievements of Australian researchers

There were 75 oral and poster presentalions spread
over the three-day period February 23-25, interspersed
with discussion and panel sessions, as well as a small
exhibition arca with booths from the 11 [financial
SPONSOTS Nmr-rmlhhl weather and an idyllic location at
Manly Beach in Sydney no doult contributed to the
success af the -_ﬂntun_-nu_u.

The Federal Minister for Resources and Energy,
Senator Warwick Parer, opened the conterence, and was
followed by the Executive Director of AGS0), Dr Neil
Williams, who gave the keynote address.

“The minerals mdmtr\.r makes a hl.q.u' contribubion to
the Australian ceonomy,” Senalor Parer said. “For these
contributons to be maintained we need to ensure that
Australia remains an attractive place to invest, and thal
the technologies are available for efficient and effective
exploration,”

Senator Parer said a large proportion of the costs of
exploration is spent on drilling. “If drilling costs can be

reduced by improving the methods of defining drilling
targets then the industry will become more effective. In
Australia this means being able to “see through' the
weathered surface layers that cover more than 70 per cent
of the continent and identifying the prospective rocks
beneath.”

1

Welcomme by Conference Cluarrmn,

followed by
opeming adidress by Federal Mimister for Resources amd Erergy,
Serttor Warivrek Prarer (seated ) and keynote address by Dr. Ned
Williums, Executioe Director of AGS0,

Eriin - Spies;

Teebreaker reception ine exhibelion area.

Thus the emphasis on airborne EM, a technique that
originated almost 50 yvears ago. Responsible for at least
S10 billion of mineral discoveries in Canada, a country
gealogically blessed by recent glaciation, the tuhnrqm
has been seriously challenged by Australia’s thick and
variable conductive regolith cover. Research in the 1970s
and 19805 showed  that  ground  tme-domain
electromagnetics could effectively overcome many of the
exploration problems in Australia, bul airborne EM has
been relatively ineftective,

CRC AMET, a collaborative joint venture between
CSIRO, ACS0, the Geological Survey of W A, World
Geoscience Corporation Lid, AMIRA, and Curtin ard
Macquarie Universitics, was established in 1992 to
address these issues. The Centre has research programs
in airborne EM hardware, modelling, processing and
geological interpretation,

The conference attracted virtually all the key players
from around the world (30% of conference attendees
were from overseas). Sessions covered hardware,
processing, interpretation and applications, with detailed
and at times lively discussion of the potential henefits
and limitations of AEM as currently pructicut[. It 15 clear
thiat:-

(i) the environmental market is driving improvements
in accuracy and resolulion,

(ii} a broad frequency bandwidth i1s essential to
extracting 3-D quantitative information from AEM,

(iii) market demand is very price sensitive, and

(iv) what is needed most of all is a major new discovery
attributable to airborne EM

Although there appeared to be a greater appreciation
of the geological information content of AEM, mosi
attendees said that geological mapping was the role of
government, and the major industry need was to use
AEM for direct targeting

The conference pioncered several “firsts”™  for
Australian geophysicists: 2-minute (rigidly enforced)
poster introductions, |5-minute technical presentations,
and a surprise speaker (or the conference dinner who
promised to “introdwuce legislation in Parliament to
restrict, and ultimately revoke, the domestic licences of
so-called Australian firms exploring overseas in order to
encourage them to invest in Australia® and to “levy
retrospective tuition costs from Australian scientists
benefiting other countries”. It took the many of the
audience some Hme to realise the talk was in jest.
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Technical papers from the conference are currently
being reviewed and edited for a special AEM 98 edition
of Exploration Geophysics to be published later this vear,

A follow-on workshop on Recent Developments in
Gamma-Ray Spectrometry, organised by AGS0 and the
ASEG, was held on Thursday, February 26. The
workshop attracted a ‘full house” of 99 delesgates, with an
additional 26 seated downstairs in the disco watching the
proceedings via a video hook-up, Most of the
presentations were on new  statistical methods for the
reduction of noise in multichannel gamma-ray spectra.
These methods are producing stunning improvements Lo
the quality of processed multichannel data, Other topics
covered at the workshop included the downward
continuation of airborne gamma-ray spectrometric data,
and multichannel spectral fitting methods. A full write-
up of the workshop will appear in a later edition of
I'review

Hrian Spies
Charrman,
Chrganismg Connnilier
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Steoe Muidge, Nick Sheard, John Bishop and Frionk Morrison
(LLC, Berkeley) on the lookout for B cocktarl wartress,
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Surprise speaker at Hie gale diveer, He How, Richard Vaiin QO
MP (see text _.fi'r details)

Australian Socicty of Exploration Geophysics

HONOURS AND AWARDS
13tk Gﬂft{&ﬂﬂm and Exliihilion |

Puring the ASEG conference three award categories are
presented 1o members who  merit  recognition  for
distinguished service 1o the Society and o exploration

Cieophysics. These hanours are:

ASEG Gold Medal - for distinguished  service to
groplysics,

Honvrary Membership = for distinguished conrriburions
tor the profession of Exploration Geophysics,

Grahame Sands Awaed - for inpovation in Applied
Cieophysics It is made o a person or persons who has or
significant
development of benefit to Austrlian applied geoscience.

have heen  responsible for a practical
This could be in the leld of instromentation, data

acquisition, interpretation or theory,

With the conference being berween November 812 ir is
now time to call for nominations for these awards. Any
member of the Seciety & cligible to nominate applicants by
including a seconder and by sending rthree copies of

relevant documentation to:

Chatrman Honowres and Awards Commiiter,
22 Kurraba Roud,

Newrral Bay,

NSW 2089

Application will clese on Seplember 8, 1998,




Industry Briefs

ER Mapper Announces Free ER Viewer

Perth Australia, February 1948 — Earth Resource
Mapping, the developer of ER Mapper, is extremely
pleased to announce the release of ER Viewer.

ER Viewer allows you to view and manipulate images
on your desktop.

Since ER Viewer is Microsoft compliant it integrates
seamlessly onto your existing desktop. It will allow vou
and your customers to view ER Mapper data and
algorithms whilst also handling TIFF, GeoTiff, BMP and
HDR images

Due to ER Mapper's unique Algorithm technology
{which forms the image engine of ER Viewer), ER Viewer
is capable of viewing an image of any size and resolution.
ER Viewer is also capable of ‘Real Time' roaming and
zooming. To accelerate the growth in the use of digital
data ER Viewer is Fr{‘i'!_\.' available to users and data
suppliers alike,

Alistair Maclenan, Vice President of Earth Resource
Mapping, said "ER Viewer represents a tool of
substantial benefit to the market place as a whole,
whether it is used by commercial clients, data suppliers
or educational establishments it will promote the use of
geospatial data to a vast audience.”

David Hayward, Dircctor of Development at Earth
Resource Mapping, commented, “"We expect ER Viewer
to become the de-facto standard in viewing packages

used by supplicrs of raster-based data becanse of the
combination of large file size handling and algorithm
support,”

ER Viewer can be downloaded from the ER Mapper
web site at: www.ermapper.com. For organisations that
wish (o distribute ER Viewer with their data please
contact the relevant regional ER Mapper office or email:
quenesiermapper.com for further information,

The ER Mapper integrated mapping software is
supported by a nebwark of 352 resellers world wide,

New Faces Added to Consultants Group

Two new faces have recently joined the Flagstaff Geo-
Consultants  Partnership,  strengthening  both  the
peophysical and geological arms of the group

Shanti Rajagopalan, formerly with Rio Tinto, brings
additional specialist skills in the interpretabion of gravity,
magnetic and radiometric data.

Alaster Edwards, currently with BHP Minerals in
London and northern Eurasia, will be joining at the end

of May, and brings geological project generation,
management and GI5 skills (and fluent Russian

language!) to the Melbourne-based but internationally
oricnted partnership,

Contack: Illll'llflh'."l]_!i" Creo-Consnlimnls
Phoel 3 9421 1060

Email: Hagstalfficompuseroe.com

INSTRUMENTS

ACN QDD B78 174 Pty, Limitad

Visit our Web Site at

hitp//:www.geoinstruments.com.au
for the very latest details on :

+ High Resolution Airborne Surveys - acquiring Magnetic,
Radiometric, and now Electromagnetic data

¢+ High Resolution Ground Survey Equipment - including
Radiometrics, Magnetics, TEM, Resisitivity, IP, Seismic and GPR

+ Hand-held Instruments - Magnetic Susceptibility and Conductivity
Meters, Spectrometers and Scintillometers

348 Rocky Point Road, Ramsgate NSW 2217 Sydney, AUSTRALIA
Ph: +61 2 9529 2355 » Fax: +61 2 9529 9726 « Email: sales@geoinstruments.com.au
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Flagstaff Geo-Consultants

Flagatart
LECR LTI

A total exploration service, with specialist
geophysical skills.
World-wide experience - all continents

Ausralia; Swire 2, 337a Lennox Street,
Richmond Vie 3121
Phone: (03) 9421 1000
Feax: (03) 9427 1099

Crhana: O~ Phillip Reid. Fanchenebra,
Kumasi, Ashanii,
Telephone: +233 57 28351
Fax: +233 51 285517

Hugh Rutter Geophysicist
Geof Fethers Cologiat  Nigel Hungerford Creophiysicast
Paul Hamlym Credibisgiist
Michael Asten Leoplysacst Hoss Cenghey Geologrd
Bhanti Ko jagonpalsn tiu'uph\'m'u.l

_unipuise )
Three new projects funded at Monash

The Department of Earth Soences at Monash
University is delighted to announce success in gaining
ARC tunding for three new geophysics research projects
The funding is granted for collaborative projects
involving both Industry and the University.

Prof. Jim Cull received $90,000 pa for three years for
“Seismology for Block Caving Management”, a project
which will develop seismic monitoring and analysis to
forecast the advance of the caving front in underground
mining vperations. 155 Pacific Pty Ltd and Northparkes
Mines Ltd are the Industry partners.

Michael Asten received $85,000 pa for two vears for
"Borchole  Electromagnetic  Prospecting  for Weak
Conductars”. This project will develop the magneto-
metric method and interpretation methodology for time-
domain EM methods applied to the particular problems
of sphalerite-galena ore-body search, Four international
Mining companics (MIM, North, Pasminco and BHP are
collaborators

Peter Betts gained a grant o develop a targeting
strategy for Olympic Dam style ore deposits, Research
will focus on understanding the key structural elements
associated  with  the  formation  of  the giamt
Mesoproterozoic Olympic Dam copper-uranium depaosit
in South Australia, and will involve a team of personnel
from Monash and Western Mining Corp in an integrated
study of geophysics and structural gealogy.

The three projects have created additional oppor
tunities for graduate students at Monash University,
which will add to a future resource of geoscientists
having both academic qualifications and experience with
Industry.

http// :www.ultramag.corh

High Resolution
Real-Time DGPS control
Very competitive rates

e @

State-of-the-Art Ground Magnetic Surveys

Ultramag Geophysics Pty. Lid.
43 Marks Parade

MARKS POINT

NSW 2280

Ph. (02) 4945 9472

Fax (02) 4947 7513
33°03.604S5 151°38.751E
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ASEG Workshops

THE 13TH ASEG CONFERENCE,
HOBART, NOVEMBER 1998

A timber l:rf:lrr"fl:’“_ﬁ:'rl".'fl.'l' workslops are bemmg planored god
will inchiede e folloting:

FRIDAY aTH NOVEMBER

D Warkbench for Potential Field Interpretation (1 day),
Fresenters: Dr Clive Foss and Dr David Fratt

This = a hands-on workshop aimed al geoscientists with some
previous experience in data analysis and interpretation of
potential field data for either mineral or petroleum exploration.

The Airborme Gamma Ray Spectrometric Method (1 day),
Presenter: D Brian Minty

This course |5 suitable for bath existing practiticners and those
new bo gamma-ray method, The course will cover both
conventional and multichanne] processing muthods,

Mear surface Seismalogy (1 4 days),

Presenter: Dr Don Steeples

This one-and-a-halt-day course provides background to help
professionals with pearsurface applications to the following
micthods: Basi }113'_||-|r-.|.|'|||.l||||| SESme I|I|'|.‘|1:,. Instrimentalion:
sources, seismographs, sensors; Selsmic refraction, including fan
shooting and generalised reciprocal method (GRM); Setsmic
reflection, meluding COP and commen offset; Surfoce waves,
i|||.]|||.1|1|.t‘: -\.!H'l.lr.ll .'|I1.:|1:.-'-ii=\. of surface waves (SASWY, Three-
component data, field procedures, and modeling: Selsmic data
{ntcgr.ﬂmn and interpretation, including pitfalls and case
st

SATURDAY 7TH NOVEMBER

Presentation and Interpretation of TEM Data (1 day),
Presenter: Peter Gidley

This is a hands-on workshop aimed at both experienced and
novice users of Transient Electromagnetic (TEM) survey data.
Courde attendees wall use the latest verstons of EM Vision and
EM Flowe software will e wsed with illustrative |"s.'||'|'||1!|-.‘-

How ta choose an Airborne EM system (1/2 day),

Presenter: Dr James McNMNae, and others.

This |.'L'4_1|']...-,J|_|,1!_s weill ex |_1]|.||1_' ther indricacies of |_'|||_||._|:‘i|||;'. an |JErIi||I.||
airborne (or ground) EM system, and  will delve into
controversial claims and counter-claims of EM practitioners.

I Visualisation for Mineral Explomation Geophysics (1/2
day), Presenter: Dir Brian 5|IJil:5\. and others.

The workshop aims ty evaluate the application of existing 30
visualisation packages to modern mineral exploration
grophysics data (mcluding magnetic, gravity, EM, Electrical,
airborne, surface and borehole) and  their integration with
peological, mine, and GIS packages.

VSP Interpretative Processing: Theory and Practice (1 % days),
Presenter: D Ronald © Hinds

The emphasis of the workshop will be on the practical
acquisition concerns and that the processing is shown in a clear
and practical way, Interpretation case studies that *.']1L'U!I1H.1le-&- th
L":lrll,1|'.||:||1r| F'I'1."" F‘I_'I.IIHH:\'I surfooe amsmg, |1IF.II.' of the VSP
interpreter/ processor; and results that reflect in detall the
advantage to oll explorationists will be presented and discussed.

SUNDAY 8TH NOVEMBER

ER Mapper as a desktop exploration tool (1 day,

Presenter: Dr Abdullah Mah

ER Mapper s a widely wsed visualisation tool by J.'\i1|11r-.1t|ur1|‘.~'1.-
10 s e weith a var il't:L of data Ly s, In this wiirks T7E) . Mah
will demonstrate how to effectively use ER Mapper to process
Landsat TM, Radiometrics and Magnetics dala to create
interpretable images. The workshop will concentrate on how o
ir1||_':'qr.1||_' W dhinta Iy pos, .1|1l|1:|_'; wilh veclor information, to aid
identification of potential exploration areas,

Transient and Induced Variations in Aeromagnetics (1 dayl,
Presenter: Dr Charles Barton

The LT PR of the 'n.'rrl'k“l'll.'l]‘l will be 1o discuss the problem of
interference by high frequency natural (and induced varlations
of the geomagnetic field in high-resolution aeromagnetic
SUTVEYS),

Furthur details gl be included o the next Conference brocfiure,
i i by pletinedd from fie Coyference becrelariol
{Tel: 13 S8 6744, Fux (6 9690 7155)
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Calendar of

Events

1998

April 30

First Call for Papers, Alssiract
submmigsion, SEG] 4th Int
Symposium. Preferred format
for abstracts (400-500 words)
% email sent o
<sopidtliEpsiarl gsipoipe.
Sew details below

Jun 20-26

SEC /SEC Beijing Beijing 98

Conference and Exhibition
For further details:
TR

July & - Perth

July 8 — Melbourne

July 10 = Brisbane

SEG Distinguished Leciune
Series. Time Lopse Seismic

(40} in Reservoir Management.

Check with your Local Branch
for Venues:

July 21-24
AU, 1998 Western Pacific
(;mﬁ!ph}'ﬁlrﬁ “l*l'll]lr'_ T.|:||||'i
For further deduals
2008 Flortede Avere
Wishinglon [2C, 200809, LISA
Tel: 1 H12 462 690K
Fax: 1T Mi2 328 (1566
Errmaerl
e fe RS s, AL ory
AT AL

Aug 30-Sept 2
Western Australian Basins
symposium. Hyatt Regency,
I"erth
For further detinls:
Knrenm Websier,
Clo WAPET.
For registration details pisi
TP r”i“h" CANR N

Sept 13-18

SEG Conference Mew Orleans
For firrther detaals
IR ey ey

Ot 15-16
Cooper Basin Symposiun
AME Adicladde, SA I_TJ_PI: of
Promary Industry and
Resources,
Fosr further details
e Staffords Conference
Munngernent,
"0 Box 232,
Kenzingtig Park 54 5063
Tel: 0F 8364 1005
Frx; (8 8332 8810
Ermail:
rtntifriesistaffords.on, met

A6 Proview APRIL 1998

vertisers Index

Alpha Geoscience............ e 37
Australion Geological Survey Organization ..., 7
BA Dockery & Associates Pty Lid.......ooeiinees SRR
Baigent Geosciences Pty Lid ... SO |
BArngton IRsbiMOTIRS .ot i imssicss i isssiss sridaaas 2]

Bingara GeoservioBi. ... sl i,

e v

Dept af Mines and EOErgY .. pissmsesssmsmrmsisispissssamsnssseisisns ool
Elliott Geophysics .o, 37
Flagstafl Goo Constllants, .o 33
Geo Mapping Technologies.... vk
Geophysical Imiaging Services Pty Lid..o. R

Crenlnstruments.........

Ceophysical Technology Limuted
L T O

Cueoterrex-dighem

Flaimes Surveys,

Kevron Geophysics Ply Lid......

Leading Edge Geophysios Pty Lid o
Cruter-Rim Exploration Services. ...

T RN VIS et ettt msimse 3 A s AT 1,
Cuadrant Geophysics ..., PPN er SN Tl |-
Srintrex 27000
Solo t:enphnu ST w13
Systems Exploration (INSW) Pty Lbd e 38
LI amag. osssssssscscncescssentiessa s T —— .33
Unlversal Tracking SysteInm. s i JFC
Longe Engineering & Research Organisalion ...
Ot 28-30 e 10-12

Cas Habatats of 3E Asin &
Australasia,Jakarta Indonesia
Indonesian Metroleum
Az=ociation

For _.l'h.l ey dletnils

Tel: 62- 21 5273663

Fax; 62-21 5219063

el el et id

s g e el

Movember 8-12
Australian Society of
Exploration Geophysicists 13th
International Conferenoe and
Exhubntion. Hobart Tasmania
Australia

For further details

ASEC Conferenee Secrtariaf,

93 Victorn Avenue, Albert

Park VIC 32

Tel: 61 3 9590 6744

Fax: 461 3 9690 7155

el wsmRRlatrobe eodi,an

SEG]/SEG S ASEG 4th Int
Sympasium Fractuee Imaging
Tokvo. The technical sessions
will cover “Fracture Detection,
Imaging, and Characterization”
and “Underground
I |1'I|"I|.|;J||-I'||~il:|."'
For farther detuls;
e Socrety of Exploration
Griyphrysicists of lapay
San-rs Ridg,, 2-2-13
M.ui.'rr.lmxurr.ll'_ CHie-ken
Tokyo, T43-0027 [apan
Phone/Fax: +81-3-3774-5858
Frttpred Fromeieson ptesis an I|','I-"_.|;'Il.|'_|
fisnte by rlh'."l-u-l-"
Ty Apestvaliea el
micdpmaldiyephig crrtin.eidii




