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lapproach the task of penning a few thoughts for the
editorial, knowing this will be my last as Preview Editor,
having started out keen and inexperienced on Issue #37
in April 1992 with the move of the ASEG Executive from
Perth to Melbourne. Now 4 years and 24 issues later the
Executive caravan will be moving along again, this time
to Brisbane and taking Preview with it into the capable
hands of Mike Shalley, well known mineral geophysicist
now in semi-retirement. The lateness of this issue, for
which [ apologise, reflects in part the effort in handing
over to a new Editor but mostly editorial "burn-out” on
my part in an otherwise busy time for me,

Growing Preview from the firm base established by
Anita Heath previous editor however, has been a
challenging and rewarding past-time for me and 1 shall
miss it. The standard and quality of Preview has been
made possible by the constant support of all the ASEG
Executive but notably Hugh Rutter, Kathy Hill, Mike
Asten, Brenton Oke, Greg Blackburn, Greg Turner,
Andrew Sutherland and Lindsay Thomas; and many
others including Associate Editors Rob Kirk, Steve
Mudge, Derecke FPalmer and Leonie Jones;and
semi-regular contributors like Roger Henderson and Joe
Cucuzza. Janine Cross has carried out the typesetting
work, battling Corel Ventura - a special thanks Janine.
Jenkin Buxton Printers and Mark Littler Design have
played an important part too.

Maostly though Preview belongs to the many
contributors and advertisers who have ensured the
content quality has been improving.

My personal thanks go to my family for perservering
with the mess of draft layouts and the long after hours
work that goes into creating a magazine like Preview.

Many ideas remain to be implemented for Preview
and no doubt Mike will bring these to print including
the possible move to a new Exploration Geophysics
incorporating I'review and the regular refereed research
papers starting late 1996 -early 1997 (see more details
about this in the next Preview).

For this issue thanks go to lan Browne for his
excellent article on high resolution marine seismic.
Behind this story is a tale (yet to be fully told) of
Australian innovation in applying digital technology to
marine sparker seismic.

The issue of registration which has been “imposed”
on geophysicists, looms large in this edition of Preview
{(pp 5-11) however the implications are important
enough to warrant your attention.

BRS continue a focus on petroleum data
management (see POSC article in previous Preview)
and there is more in coming issues. Finally Steve Mudge
excels again with an “electrifying” demolition of the
subject of 50 Hertz in mineral exploration!

Thank you all for all your support and please
continue to support the ASEG publication efforts as we
enter into the next exciting chapter for the Society.

GCeoff Pettifer, Editor
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President’s Piece

Registration/
Accreditation
of Geoscientists

There has been an
increasing amount of
debate over the last few
months concerning the
need and guidelines for
registration of
geoscientists. Australia is
not alone in considering
this issue. Registration is
required under certain
circumstances in 200 American states and 5 Canadian
provinces and will be the topic of a major forum at the
AAPG San Diego Conference in May.

Clearly this is an issue for our society at large and the
opinions will be as diverse as that membership (as they
are amongst the Federal Executive). To provide you
with the opportunity to form a more informed opinion,
we've invited the AGC to briefly review the AusIMM
and AIG schemes and Mike Smith, an ASEG member
representing the Australian Institute of Geoscientists, to
present some arguments for registration. We plan to
invite at least two ASEG members with different
opinions to comment on registration in the near future.

In this introduction to the topic, I'll attempt to
provide some background. Apparently the need for
registration of Geoscientists was raised in the early
1970"s following some alleged irresponsible behaviour
of individuals concerning mining stock speculation (the
longer standing members of the Society will no doubt
be able to furnish anecdotes). In 1973 the GSA lobbied
for a Commonwealth Bill (which was drafted but not
passed) to register Geoscientists.

Registration / Accreditation of Geoscientists will
probably be available through at least two organisations:

1) The Australian Institute of Mining and
Metallurgy endorsed its Chartered Practicing Status
(CPS) Scheme in January 1996. The current categories
include:

s GCeologist (CT'Geol)

*  Mining Engineer (CI'Min)

« Metallurgist (CTPMet)

» Environmental Scientist (CPEnv)

Features of the CPS Scheme include ( this does not
comprise a complete list):

» The intention is to allow registration in one category
only, except in special circumstances and full fees
will be required for each CT registration.
Presumably Geophysicists are intended to register in
the CPGeol category. This pigeonholing presents a
problem, for example, for Geophysicists working in
the environmental area.

e Additional fee of $75 over normal AuslMM
membership fee

* Total of 7 vears training and experience to attain
eligibility to apply

* Code of Ethics breaches can lead to fines of up to
$5000 and or expulsion

» Continuing professional development requirements
totalling a minimum of 50 hours per year engaged in
ongoing training through conferences, courses,
reading and on the job training (subject to random
audit)

2) The AlG proposal was released in September 1995
and the scheme will probably not be in place for the
next year or so. [t has the following categories (prefaced
by Registered Professional Geoscientist in...), based
more on areas of activity rather than skills/training
base:

* Mining

* Mineral Exploration

= Coal

s [etroleum

» Ceotechnical and Engineering
* Hydrogeology

« Environmental

s Specialist

Features of the proposal include similar
requirements for AusIMM Registration but exclude
fines. Fees for professional status have not as yet been
set.

In addition a third Society, the Institute of Engineers
Australia, provides for registration for the engineering
or inter-disciplinary categories. Other societies,
including PESA, are considering accreditation
programs. The current federal executive of ASEG do
not see professional registration as part of ASEG"s role.

Why Registration?

I do not intend to go into an exhaustive review of the
arguments that have been presented for registration but
have commented briefly on the more common ones
below:

Policing the profession

Repeated arguments have been made for
registration by comparisons of the geosciences with the
legal, engineering, architecture, accounting and the
medical professions (all of which have professional
registration as requirement to practice in same but not all
areas of their fields), Often admission 15 associated
with an in[ernﬁhip or articling period somewhat
analogous to the three or four years required of post
-degree experience prior to applying for full
membership to many professional societies, including
our own.

I'he differences between those professions and the
Geosciences are numerous and invalidate the analogy
to some degree. These differences include:

1} poor or unethical practice is generally far easier to
define in the other professions (e.g. bridges fall down if
the civil engineer is incompetent or has allowed the use
of inadequate materials; critical precedents not
presented by a lawyer can demonstrate incompetent
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representation; sponges left in bodies by surgeons ete
etc) .

2) the consequences of poor or unethical practice are
often life threatening in the other professions (with the
exception of accounting - perhaps).

With respect to the practice of Geophysics, expulsion
or fines (the only punishments with real teeth to them)
arising from improper or inadequate work will be
invoked rarely, if ever, because there will almost always
be a wide range of solutions associated with the
"underconstrained matrix” that constitutes a
geoscientific assessment.

If a tribunal for example is elected to discipline the
membership -1 am compelled to ask - who “polices” the
police?

Ensuring currency in knowledge

We could all name geophysicists and other scientists
who are working with a “dated” theoretical base and
are not familiar with recent literature, even that
associated with their core discipline. Sometimes these
individuals are too busy, too stubborn or too lazy to keep
abreast. Quite often these same people also display an
independence of thinking and an ability to challenge the
latest vogue in the literature. The “transfer fault” and
“eustacy correlations” theories spring to mind as
historical examples of what could be called
geoscientific bandwagons that lost some of their wheels
after years of slavish application by a large constituency
- including me.

Both the AIC and AusIMM propose an audit process,
that compels members to report on what is arguably a
quite prescriptive list of requirements to reassure some
policing body that an individual is “continuously
educating” themselves. | find this a very disturbing
concept and an ineffective mechanism of measuring the
intended parameter. Mike Smith of the AIG has
acknowledged that this is a common criticism. In
addition, it 1s surely an individual’s prerogative to read
what they want to and attend what conferences they
believe are relevant and good value. I would dread to
think that anyone went to an ASEG conference, for
example, largely to comply with a continuing education
requirement.

How is competence measured in any profession? By
the education attained by the individual and the body
of their work (either directly or through independent
referral, if that work is proprietary). How is
incompetence punished? Ultimately by the loss of
reputation through poor referrals. The more important
question for this debate is how does registration
measure competence? How does it measure integrity?

Registration Mechanisms - Questions.
Who should be registered?

Clearly wnipersal registration for all geoscientists is a
nonsense. It comes down o one issue -protecting the
public (including investing companies) in areas where
exposure to fraudulent or incompetent work could
damage their financial security (including their
reputation) or physical health. If you accept that
protection of our clients is the main goal there is no need

for individual registration of research scientists or
peoscientists employed by large companies and
institutions, as they are carefully and thoroughly vetted
throughout their career by their peers and superiors. In
addition, if in the rare circumstance a fraud or
incompetence case is found, those organisations are
capable of absorbing the settlement or damages.

Thus registration should only be considered for
those undertakings associated with investment or
safety (if even for that) where the public may be
inadequately protected for recovery, however rarely
that may occur. That largely confines consideration of
registration to the growing list of small to medium
consultancies who may not be able to pay full recovery,
should a case be brought against them.

If you accept that the primary goal of registration is
the protection of the users of those services, the
applicant for registration should be as carefully vetted
by the registering body as a company or institution
would vet them, for that registering organisation and its
fellow members, by accrediting them, would bear
ultimate liability for that member. In effect, it becomes
a form of malpractice insurance organisation.

Some years ago, members of a Canadian bar
association paid thousands of dollars per member to
settle the affairs of an allegedly fraudulent barrister
whao left for a protracted holiday abroad and whose firm
was unable to make good the loss to the injured party.
Could the injured party recover from AusIMM if a
similar situation occurred with an AusIMM member
(for example)? Would all registered members have to
contribute? This is the only real reason for registration -
to provide some form of public liability insurance to
customers,

“Voluntary” Registration?

Registration is only voluntary if you don’t have to
register to work in your preferred area and registration
is not a requirement of any organisation who might
employ you. As authoring a prospectus for submission
to the ASC requires membership to the AusIMM it is,
in effect, compulsory. If registration is a tender
requirement it is compulsory. The discretion may only
be who you register with if you want to work in these
areas, not if you wish to register (if even that).

An analogous model might be public liability
automobile insurance. It is mandatory if vou drive
among the public. However you can use a variety of
approved insurers.

How many registering organisations?

We can consider the various societies offering
registration or considering it as insurers. In Canada and
most of the 20 States registration is provided by a
monopoly. In my own experience in Alberta, as a
member of the Alberta Association of Professional
Ceologists Geophysicists and Engineers (APEGGA),
that monopoly arrangement meant that the
organisation did not have to compete for my
membership and | do not believe that | received good
value for my membership fees. In addition the
geoscientists were overwhelmed by the much larger
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engineering numbers and

“marginalised”.

consequently

A balance must be struck between serving the
interests of the registrant in his/her area of expertise
and not having a proliferation of registering bodies
which will confuse clients seeking the credentials of
geoscientific consultants. Consistency in requirements
between registering bodies is essential, and | belleve
AusIMM and AIG are working toward this.

Hotw might we best protect the interests of those
using our profession and thus our reputation?

Investors must accept that there are risks associated
with resource exploration and assessment. Registration
in a society only would indicate that certain base level
requirements are met and does not indicate that the
individual will provide you with an optimum product.
The contract of consultancy should address product
delivery. More explicit guidelines prepared
individually or jointly by the registering bodies for
prospectus preparation of data before they are accepted
by the ASC (probability data associated with reserves or
resource estimation for example) might better serve
potential investors than insisting on a “registered”
scientist signing off the prospectus.

I would like to make a final point about our
profession. We often deal in a numerate analytical
science but also many of us also deal in originality and
imagination- some of us we share a greater kinship with
architects than engineers. If a new exploration play is
envisaged using geophysical techniques by someone
who can't integrate “x"”, do we want to exclude them
from our fraternity? 1 know of one highly valued
imaginative, play generating, value-adding individual,
still employed after multiple downsizings in Canada,
who failed to qualify for professional registration to
APEGGA. Tt would be a tragedy if individuals of like
creativity were precluded from practice in Australia
because we have been too narrow in our perspective of
what constitutes a geophysicist.

Preview Advertising

Kathy Hill
ASEG President

* Your key to 1350 geophysicists Australia
wide and overseas

* Rates start at less than $40 per issue
* Call Mike Shalley
o Tel/Fax: (07) 3369 8004

Letter to the Editor

Dear Editor,
RE: Registration of Geoscientists in Australia

This issue of Preview contains an update on the
Registered Professional Geoscientist (RPGeo) proposal
of the Australian Institute of Geoscientists (ALG) which
was distributed for comment to learned societies and
AlG members in September 1995, The issue also
contains a comparison by the Australian Geoscience
Council (AGC) between the comparable systems of the
AIG and AusIMM.

Members of the ASEG should be aware of the
following two important developments:

a) AusIMM’s Chartered Practising Status (CPS) was
introduced on 1 January 1996, effectively ending debate
over the merits of registration. The only relevant debate
is “what sort of registration system do Australian
geoscientists want?” AusIMM intends that members of
the ASEG who practise in the mining industry should
be covered by the AusIMM's "Geologist” category,
(together with geochemists, structural geologists, mine
geologists and other geoscientific practitioners).

b1 The AIG has introduced a new Field of Practice
entitled “Geophysics”. This is in response to
representations by officers of the ASEC and individual
ASEC members. In addition Registered I'rofessional
Geoscientists under AIG’s Scheme may elect to
nominate “Geophysics” as their primary Field of
Practice on the basis of 5 years experience in this field,
and also nominate for another Field of Practice (such as
mineral exploration, coal , petroleum, hydrogeology,
engineering etc) on the basis of a further 3 years of
experience in the second Field of Practice. There is no
additional cost nor any additional Continuing
Professional Development (CPD) obligation relating to
nomination in a second Field of Practice. Actual
experience as verified by the applicant’s referees is the
critical criterion for acceptance in both “geophysics”
and a second desired field. This proposal is subject to
ratification by the Council of AIG.

Yours sincerely,
M. Smith & C. Lane

Registration Subcommitlee,
Australian Institute of Ceoscientists
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Self regulation of professionals is increasingly being
considered the preferred option to direct legislation by
government and is an important issue for the
development of the geoscience profession in Australia.
As with other professionals where registration already
is in place, the objectives are the:

s establishment of minimum standards of
professional conduct

* maintenance of standards of professional conduct,
and

* enhancement of professional status and credibility.

The Australasian Institute of Mining and Metallurgy
(AusIMM]) and the Australian Institute of Geosclentists
(AIG) have been progressing the concept of registration
of their membership for a number of years and have to
a considerable extent, modelled their approach on that
of the Institution of Engineers Australia (IE Aust). IE
Aust have established a system of registration, and have
created a National Professional Engineers’ Register that
identified those engineers whose academic
qualifications, training and experience, commitment to
ethical conduct and continuing professional education
development, are at slandards achieving or exceeding
the minimum appropriate for professional practice.

This commentary and the attached tabulation have
been compiled by the Australian Geoscience Council
(AGC) in order to raise awareness of the issues involved
and to facilitate the adoption of standards and
procedures for registration thal have a high degree of
commonality.

The current situation is that the AusIMM has
announced that registration will be implemented for
their Members from January this year,and a “Chartered
Practicing Status Applicant’s Handbook” is due for
release late February. The requirements and procedures
for registration have been compiled in consultation
principally with their membership. The AIG released a
“Proposal for the Registration of Geoscientists” in
September 1995 which discussed the issues and made
recommendations on registration requirements and
procedures. This document was distributed to the AIG
membership as well as all relevant learned and
professional bodies in Australia, and geoscience
professional bodies in the USA, Canada, UK and South
Africa. Responses are currently being analysed.

The attached tabulations compare the requirements
and procedures adopted by the AusIMM and proposed
by the AIG for registration of geoscientists. Although
there is a grreat deal of similarity between the proposals,
there are several areas where differences occur, orwhere
ane group has no specific requirement.

These differences include:
s credit for years of postgraduate study

= number of referees

B Preview FEBRUARY 1994

¢ publication of applicant’s name for peer review prior
to registration.

e fine for non-compliance

The AGC would like to promote discussion on these
topics in particular with the objective of achieving
greater compatibility. Your comments and suggestions
to either your professional body, or the ACC directly
would be welcomed.

Contact:

Prof Chris Powell, President AGC
Department of Geology and Geaphysics
University of Western Australia
Nedlands WA 6907

Tel: ((9) 380 3422

enuil: cpowell@geol. son.edi.au

ar

Dr Geoff Hudson, Vice President AGC
Australian Mineral Foundation

63 Conmyngham Street

Glenside 5A 5065

Tel: (08) 379 (444

enall; ghudson@amf.com.an

Registration of Geoscentists
GENERAL INFORMATION

AusIMM AlG
{Proposal)
Title Chartened Frachsmg Regsstered Professional
Goenlogist Geosclentist
Post Nomainals {CP Gedr) (KPP Gea)
Relevant Field Geology Mining / Mineral
of Practice Envirenmental Exploration, Petroleum,
Scientist Coal, Ceoteclimeal and
Enginiering, Hydmology,
Erwiromvmental, Other
Specialist
Maximum Fields
fior registration Mormally 1 Mormally 1

I'rior Membership  Member or Fellow Membuer or Fellow

status

Formal gualification As roquined for
above

As required for
above

Experience S years at a high 5 years in ficld of
standard of
competenod

ficld of practice

practice, 3 of these of
a responsible nature

involving the exercise
of independent jud gement

Experience Credit for - Mo %03
years of Post Graduate

study




CPD requirement for
initial acceptance

Initial Fee

Annual Fee in
addition to membership

Referees (must be
currently practising
in appropriate Field
or I'ractice)

P'rior publication of
applicants names for
PEET review

Publication of
successful applicants

AusIMM

“Satisfactory level” over
preceding 3 years

§75
475

4 {minimum 3 to be
Registered, and at least
2 AusiMM CPGEQ)

No

Yes

STANDARDS AND PROFESSIONAL CONDUCT

Ethics

Corrective action -
- Inadvertent breach

- Wilful breach

AusIMM Member Code of Ethics

Specific courses
Mentor supervision
Suspension

Fine of $5000
Deregistration

Confidential reprimand
I'ublic reprimand
Suspension

Fine of $5000
Derepistration
Expulsion

CONTINUING PROFESSIONAL DEVELOPMENT

Annually
Unstructured
Averaged over

Registration in 2
categories

Random Annual Audits

Weighting
- Conferences
- Short Courses
- Technical Meetings

- Reading Learned P'ublications

- "On the job” learning
- Formal education
- Conf/Course Prep
- Technical pubs (reviewed)
- Technical pubs (other)
- Distance learning -
: Higher degree /grad dip
: Conf/workshops
: Private study

Higher Degree & Graduate
Diploma

AusIMM
weighted 50 hours
no more than 0%
3 years

100 hours

up to 10%

%1

x2

%1

x0.5

x2-max 25% of requirement
x2

Presentation time x 10

50 hours each

40 hours each

x2
xl

x 0.5

Equivalent to 3 years
cro

AIG (Proposal)
None specitied

H100
565

2 if already a Member
/Fellow, 4 1f not

Yes

Yes

AIG Code of Ethics

Specific courses
Mentor supervision
Suspension

Confidential reprimand
Public reprimand
Suspension
Deregistration
Expulsion

AlIG (Proposal)
weighted 501 hours
no more than 50%

3 yvears

70 hours (35 in each)

Yes,%age not specified

x 0.5
x2-max 50% of requirement
2
Mresentation time x 10
25 hours each
20 hours each

x2
x1
x (.5

Equivalent to 3 years
CPD
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The Australian Institute of Geoscientists (AIG) has
been interested in advancing the subject of registration
since 1991, Debate on the advantages and
disadvantages of registration has been covered by
publications of the AlG and the Australasian Institute of
Mining and Metallurgy (AusIMM). This note does not
revisit the fundamental debate, especially as the
AusIMM has already introduced its Chartered
Practising Status form of registration (effective from 1
January 1996) but it does provide a status report on the
AlG's approach to registration.

AlIG's goals in formulating a policy for
self-regrulation of peoscientists are:

* to provide voluntary registration for all eligible
geoscientists

* to encourage high ethical standards in professional
work

® to encourage geoscientists to maintain and enhance
professional skills

* toprovide affordable professional liability insurance

* to establish an open and uniform register of
practitioners

o Lo ensure free movement of geoscientists between
Australian states

® to facilitate international acceptance of Australian
geoscientists

s to increase the status of geoscientists in the
community at large

* to anticipate future legislation and eliminate the
need for external control of our members.

We look forward to achieving these goals in the
interests of all Australian geoscientists.

Introduction

In August 1994 a document entitled Registration of
Geoscientists Discussion Paper was circulated to the
members of the AlC. This provided a summary of the
historical background to the registration issue, and
contained a questionnaire seeking the opinions of the
membership of the AIG on appropriate future action on
regristration. At that time the AIG also sought to make
the wider geoscience community in Australia aware of
the intentions of the AIG by presentations to the
Australian Geoscience Council (AGC) which is the
umbrella organisation for all earth science related
professional and learned bodies in the country. Of the
273 questionnaires returned from the 1994 survey, 235
AIG members (86% of respondents) voted in favour of
the creation of an additional category of membership
entitled Registered Professional Geoscientist. Full
details are presented in AIG News Number 38 October
1994,

In September 1995 the AIG circulated a second
document titled Proposal for the Registration of

. o

Geroscientists presenting options and recommendations
for various aspects of the registration issue. This tex!
describes registration procedures already in place for
other professional groups in Australia (lawyers,
accountants, engineers, doctors and pharmacists) and
also for other professional geoscientific bodies outside
Australia (including those in USA, Canada, UK and
Europe). A response form was supplied with the paper,

Multiple copies of this document were provided to
the executive of the Australasian Institute of Mining and
Metallurgy (AusIMM) being the other professional
bady involved in providing registration for a sector of
the geoscientific community in Australia, viz. those
involved in the mining industry. Multiple copies were
also provided to the executives of the learned societies
in Australia, including the ASEC and GSA. Individual
copies were provided to members of the Executive
Committee of the Australian Geoscience Council and to
all members of the AIG. The response to this document
is discussed in detail below,

Response to the September 1995
Proposal

Of the 199 comments received 181 respondents
(91%) were in favour of the proposal and 18 were against
the proposal. Clearly AlG had a mandate to proceed
with refinement of the proposal to generate a final
document for registration.

Comments were generally both constructive and
positive. The greatest concerns focused on two areas of
the proposal. Fields of Practice generated responses from
19% of the respondents who favoured the proposal and
from 22% of the smaller group not supporting the
proposal. Continuing Professional Development (CPD)
was raised by 17% of respondents favouring
registration and also by 17% of those apainst the
proposal.

Fields of Practice

The main comments generally indicate that the
proposed Fields of Practice:

® are too restrictive;

* donot provide for all geoscientists - additional fields
were suggested

* placed limitations on geoscientists working in
several fields; and

# should allow for the generalist as well as Lhe
specialist
These views have generated considerable debate

among the Registration Subcommittee and several
alternative proposals are under consideration.

Continuing Professional Development

There were a wide variety of comments on this issue,
which can be broadly categorised as follows:
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Some respondents did not consider CP'D to be
necessary at all.

It is difficult to attend seminars and conferences
because of:

-Remote location of work.
-Budget constraints of individuals.

-Budget constraints of smaller companies.

The CPD requirements are too restrictive.

The CPD requirements are too onerous and should
entail less hours.

Many other activities should be credited for CPD.

Administration of CPD is impractical.

The most important single conclusion from the
members’ comments is that a provision for exemption
is warranted for certain geoscientists (primarily those
based in remote parts of Australia or working overseas).

General Concerns

The concept of registration triggered concerns that a
voluntary system could be made compulsory some time
in the future, that it could create two classes of
geoscientists -an elite group and an under-privileged
group, that it does nothing for people in remote
locations and so on. Those with experience of the
fragmentary registration processes operating in some
states or provinces of the USA and Canada were
particularly cautious. Respondents offered suggestions
to change the proposed name Registered Professional
Geoscientist in a number of ways, to change the
recommended post-nominal (RPGeo) and to change the
basis of acceptance (years of experience and number of
referees), Overseas reciprocity was considered
important, as was the level of clout of the ethics
committee. It was suggested that fees for registration
should kept as low as possible and also that fees should
be significantly higher.

Appreciation

The Registration Subcommittee wishes to thank all
those who submilted responses. There are far too many
participants to reply to individually.

Consultation with AusIMM

For any professional group, a very desirable aspect
of registration is the presentation of a coherent and
consistent approach so that persons in government, in
the investment community and also in the community
at large, can have confidence in that registration, With
this particular goal in mind, members of the AIG
Registration Subcommittee have been meeting with
representatives of the AusIMM to discuss various
aspects of implementation of a registration process.
There is now considerable similarity between the
approaches of the two institutes, resulting primarily
from the excellent prior work of the Institution of
Engineers of Australia (IEAust). The IEAust's National
Professional Engineers Register Number 3 (NPER-3)

provided a positive basis for the establishment of a
method of registration and the AlG has acknowledged
the valuable contribution of the IEAust’s initiatives. The
AIG believes that differences between the AusIMM and
the A1G can be reconciled so that the public perceives
the approaches developed within the geoscientific
community to be consistent and essentially equivalent.

At its Annual General Meeting in June 1995, the
Australian Geoscience Council (AGC) adopted
registration as its top priority for action in 1996. The aim
of the AGC is to facilitate uniformity between
registration processes adopted by any geoscientific
groups. The AGC has recently made an independent
assessment of the current proposals of the AIC and
AusIMM which is published in this issue of Preview
where readers can assess the similarities and differences
(p8&to9)

It may not be possible Lo achieve absolule
consistency between the two institutes because of the
different constituencies represented. The AusIMM
appears to be linking its Chartered Practising Status
(CT'S) with the Competent Person concept relating to
specific codes for reporting to the Australian Stock
Exchange and it seems doubtful that this is relevant for
the majority of professional practising geoscientists.
Mevertheless, the AIG certainly welcomes the role of the
AGC in presenting an impartial review of the current
positions and aspiring towards a consistent approach
for presentation to the Australian public and to all
interested international observers.

M.J. Smuth, President AIG
C. Lane Registration Subcommitleg

Preview - Next Issue

11 Preview FEBREUARY 1996




Executive Brief

Welcome to the Executive
Brief. This 15 the final edition
prior to  the Federal
Executive moving to
Brisbane following the 1996
AGM to be held at the Kelvin
Club, Melbourne Place (off
Russell Street), Melbourne
on Tuesday 30 April 1996 at
6.00pm. The ASEC
Nominations Committee has
received and accepted the
tollowing nominations for the 1996,/97 ASEG Federal
Executive:

President: Henk Van Paridon

First Vice President:  Steve Hearn

Second Vice President: Wayne Stasinowsky

Secretary: Robyn Scott
Treasurer: Peter Fullager
Committee: Noll Moriarty

Koya Suto
Andrew Mutton
'eter Hatherley
Mike Shalley

The Nominations Committee s seeking further
nominations for the abovementioned positions. All
nominations including details of and signed by the
Nominator and Seconder should be sent to

ASEG Secretarint

411 Tooronga Road

Hawthorn East VIC 3123

Ph: {003) 9822 1399

Fax: (03) 9822 1711

by 26 April 1996, Please note that consent of all
nominated candiates must be included with the
nomination.

A formal ballot will only be made if further
nominations are received for the positions of President,
Vice President’s, Secretary or Treasurer.

Membership Statistics

At the close of business in 1995 their were 1303
members (751 active, 317 associate, 3 concessional, 30
corporate, 9 honorary, 185 student and 8 journal
exchange).

1995 Financial Retumn

The Federal Executive is required to submit a 1995
Financial Return. The Treasurer urgently requires the
cashbooks from all state branches to compile this return.
Due to the late return of information from state branches
for the 1994 Financial Return the Society has been fined
a total of $250 with costs of $160 and the ASC
threatening the ASEG with automatic degregistration

on the basis there was no activity in the company. A fine,
based on a reduction of the capitation share distributed
to each state may be imposed on states who fail to
submit their cashbooks by the end of March.

Financial Report

A brief but approximate summary of the status of the
Federal accounts is as follows:

Account March 1996  March 1995
Basic working account 830 665,05 $50.225 44
Publications account { Adelaide) {closed) 235,181.36
Reserve Account £62,351.00 S125 2700 26
Sands Investment Account S40. 004000 S40, 000,00
Sands Working Account §7.767.39 G4, 7000 Bé

Total Cash & Bank Accounts

The Adelaide Conference details have not been
finalised, but a surplus of $130,000 is expected.

Greg Blackburn

ASEG Federal Secretary

GEOPHYSICAL SURVEYS

The World's First Stinger Mounted Hulicopter
Magnetic Surveying Service. I

I‘ High Detail, Improved Accuracy, Low Allltlude

and Cost Effective!

Specialfsts in , . .

Helicopter based
Geophysical Surveys

UNIVERSAL TRACKING SYSTEMS PTY. LTD.

VALENTINE ROAD, PERTH AIRPORT
PO BOX 126, BELMONT Wa 5104
TELEPHOME +81 9 479 4232 FACSIMILE +61 9 479 1008

ALC.N. 058 054 603
o
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ASEG Branch News

South Australia

We had our Branch ACM
in February, Executive
positions were  filled
unopposed and the steering
committee attrition was
replenished to maintain the
same numbers. An impromptu quiz night compered
(and rigged) by Andy McGee’s table substituted for the
guest speaker who did not materialise. Grant Asser
pedalled at least 20km that night (on the Pianola) and
we secretly filmed enough singing acts for a six month
series of Red Faces.

The 1996 SA Branch committee comprises of:

Phone Fax
President:
Mark Taylor BORAL (0F) 235 3627 (08) 223 1851
Secretary:
Samanda Bell SANTOS (08) 224 7703 (O8] 224 7710
Treasurern
Grant Asser  SANTOS (0d) 224 Ta2h  (06) 224 7145
Committee:
Alan Appleton MESA (08) 274 7a30  [08) 373 3268
Stevee Busuttil MIM (8] 371 4533 (08) 371 4322
Terry Crabb  MESA (0B) 274 Ta19  (08) 373 3269
Andy Craddock Western (0R) 234 5229 (08) 234 5876
Robin Gerdes MESA (DR) 247 THEZ  (08) 373 3269
Meil Gibbins SANTOS (08) 224 7305 {08} 224 7710
Craig Gumley SANTOS (08) 224 7682 (08) 224 7710
Richard Hillis Adelaide Uni (08) 203 5377 (08) 303 4347
Rod Lovibond BORAL (08 235 37R2 (D) 223 1651
Andy McGee SANTOS  (08)224 7317 (08) 224 7710
Greg Pass HORAL (08) 2353764 (08) 223 1851
Paul Walshe BORAL ((8) 2353779  (08) 223 1851

Qur Wine subcommittee is reoffering the ASEG 95
White Wine. Order is direct from the St Hallett winery
for delivery at your office or home (metro areas). St
Hallett have a stock of 85 doz cases with ASEG labels
not originally shipped by mistake. See this issue of
preview for an order form. Wine is available at this price
till ASEC stock is run down.

Samanda Bell, 5A Secretary

Western Australia

During 1994, technical
meetings will again be held
at the Celtic Club, 48, Ord
Street, West Perth, on the
third Wednesday of each
month {except of
December’s AGM on the
2nd Wednesday). Visitors to Perth, take note of these
dates for your WA 1996 ASEG year: 17 April, 15 May, 19
June, 17 July, 21 August, 18 September, 16 October, 20
MNovember and 11 December.

At each meeting, we provide free drinks and snacks
from 6pm to 6.30pm before the start of each technical

meeting; and, start the technical meeting promptly at
6.30pm.

For the last meeting, on 20 March 1996, our speakers
were: Chris Martin who gave a talk entitled "How to
process Data for maximum information yield” and
Mark Stevens and Sergei Shevchenko from the
Geological Survey of WA who talked about
“Geophysical Surveying and Stratigraphic coring in the
Savory /officer basin, WA,

The 1996 WA Branch committee comprises of:

Phone Fax
President:
Graham Elliott (09 530 1230 ((9) 530 1235
Vice President:
Brian Evans Curtin Lini {040 351 7IWZ (09) 351 3407
Secretary:
Andre Lol (09) 298 8348 (09) 298 R348
Treasurer:
Andrew Foley MNormandy Pos (009 480 3232 (%) 480 3230
Committee:
Davad Abbott Tesla-10 (09) 364 5444 (09) 34 H575
Jim Frazer WA Petroleum {09 283 A400 (09) 263 LG
Bob Groves World Geoscience  (09) 273 A400 ((19) 273 6k
Anita Heath WMC Petroleumn (09) 367 3827 (09) 442 2077
David Howard CSWA (05 222 3699 (M) 222 3062
Paul Jelley WA Petroliuam {09) 263 6366 (U8) 263 6604
Denis Macneall Kovron (09} 417 3188 (<) 417 3358
Coreg Strect World Geosclence (L) 273 6400 (09) 383 7166
Andree Lebel, WA Secretary
3 Ll
Victoria

The holiday season
has seen little activity
in the Victorian Branch
of the ASEG.

The last monthly
meeting was held on 13 March 1996 which saw Alan
Willocks (Manager Geophysics with Energy and
Minerals Victoria) speak on the energetic geophysical
exploration program which has evolved from the VIMP
initiative. He displayed the vast amount of detailed
airborne work which has been acquired to date in the
western Horsham/Mildura areas and in the eastern
highlands around Orbost. Alan indicated new
prospective areas within the state as a result of this
work, as well as areas targeted for future surveys.

A Victorian branch AGM was opened after the
presentation at the March monthly meeting in order to
invite nominations for committee members. The AGM
was left open due to the lack of notice for these
nominations, and elections will take place after the
Federal AGM an 30 April 1996.

Shuren Whitaker, VIC Secretary
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Excitations

By

Stephen Mudge
RGC Exploration Pty Ltd

Fifty Hertz and How it Hurts

Hawe you ever stopped to Hiink how the power
transmission/distribution system works and how it affects our
weophysioal surveys?  This month 1 present a very brief
description of the power system and why it causes problems
for geopliysical measurements, Also some thoughls on how
awe might be able to pul the system lo good use in geophysical
praspecting.

Power Transmission

Electricity generated on the State power grid is
transmitted to consumers, who are often located quite
large distances from the power station, through a very
complex grid network of high voltage balanced, and
not-so-balanced transmission lines. It is distributed to
the consumer at low voltage through a variety of multi-
and single wire circuits. The geophysically interesting
aspect of the network is that the fourth (neutral) wire of
muost three-phase and some single phase circuits is not
physically present as a wire conductor, it is inslead the
ground. The electricity supply authorities use the Earth
for their neutral return conductor. 5o the Earth is
continually carrying large AC currents to complete the
transmission circuit.

A three-phase AC power circuit (Australia uses a
frequency of 30 Hz, some nations use 60 Hz) requires
three conductors Lo carry the individual 120 degree
phase-shifted currents. A little bit of elementary
mathematics shows that three sine waves of equal
amplitude and phase-shifted 120 degrees from each
other will balance (or add up to zero) their individual
return currents thus obviating the need for a common
return neutral conductor. Industrial consumers require
the large power delivering capability of the three-phase
circuit whereas domestic users require only dual, or
more commonly, single phase power. The power
authorities split the three-phase circuit into individual
single phases for distribution to domestic consumers.
Clearly the total power consumption of all users on each
of the single phases will not be exactly the same all the
time, s0 we énd up with a power balance problem
between the phases. This unbalance between the
phases appears as a current flow in the common return
neutral conductor. A three-phase system designed for
perfect balance (remember the non-existing return
conductor) is in real strife when an unbalance appears
in the circuit: the unbalanced currents appear as
aut-of-phase voltages and currents across the
generators thus causing system instability. The
resultant standing waves, with their associated very
high peak voltages, ultimately cause destruction of
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generators and other system components (in reality the
system has built-in protection against this catastrophic
situation).

S0 a fourth return conductor is essential o handle
any unbalance between the phases, which is nearly
always present, despite continual efforts by the power
authorities to balance the currents by load sharing and
changing circuit capacitance and inductance. These
currents are relatively small and they are often required
to travel large distances of several hundred kilometres.
There i1s substantial extra cost involved in installing a
fourth wire conductor in the transmission line so the
Authorities make good use of the Earth as the
all-essential fourth (neutral) conductor. Interestingly, it
turns out that the linear resistivity of a wire conductor
is much greater than that of the ground, it seems that for
this application the Earth is truly 'low loss’.

Une other electrical aspect of the system is worth
considering, and that is the harmonics penerated by its
various elements, such as the multiplicity of
transformers. The prominent ones are the third (150
Hz), fifth (250 Hz) and the eleventh {550 Hz) harmonics.
Their amplitude is much less than the primary 50 Hz
signal and will probably not be attenuated by 50 Hz
noteh filters in geophysical instrumentation.

Ground Coupling

The interest to those involved with electrical
geophysics is apparent. Firstly there is the 50 Hz return
current galvanically coupled to the ground and whose
flow is constrained by the electrical properties of the
ground. Secondly there is the electromagnetically
coupled component from suspended (and buried
insulated) wire conductors. However the EM
component is not as large as the galvanic component
and its effect will only be noticed close to the actual
location of the transmission line, it's amplitude being
dependant upon the current flowing in each conductor
(phase). The relatively small distance between the

conductors will also cause a portion of the three
phase-shifted magnetic fields to cancel.

Figure 1. Tramsmission lines in Western Tasmanin as seen by fle eye.
They cad alsn be seen geaphysically, <o ook out’
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A third form of ground coupling is present in the
form of an electrostatic field between the wire
conductors and the ground. This comes about because
of the capacitance between the conductors and the
ground. Even when there in no galvanic load coupled
to the line (when everyone has turned off their lights)
there is still a current flowing in the conductors as a
result of this capacitance (the capacitance charging
current which in turn has an EM field associated with
it). This in fact is one of the important reasons why very
high voltage transmission lines (22 kV to 320 kV) are
mounted on taller towers: to reduce the
conductor-to-ground capacitance and hence the
inevitable power loss due to the charging currents.

The electrostatic field, like the EM field, is confined
to a distance of several hundred metres or so from the
line. On the other hand the galvanically coupled return
current will flow by the path of least impedance
between the generator and the load, despite the fact that
the transmission line may follow an extended and
variable route across the countryside.

In reality the actual electrical circuit comprises a
network of transformers, switching stations etc, each a
source of galvanically coupled ground currents and at
the other end of the circuits they are sinks of these
currents. Subcircuits transmitting power in various
geographic directions, each coupled to time varying
loads, ensure that the various ground coupled
components are present in continually varying
amplitudes and directions.

Most domestic power distribution systems, as found
in the average Australian town /city, carry three-phase,
three conductor, ground return high voltage (11 kV to
33 kV) circuits as well as transformed 415/240 volts (the
transformers are usually mounted up on the power pole
with the wires). The later has the fourth conductor
suspended on the poles along with the three active
conductors of each phase. This helps to saves us from
potentially hazardous electric shocks around the house.

In many rural areas, the high voltage (12.7 kV and
somelimes 19 kV) power is transmitted to farms as
single-phase, single-wire circuits, coupled to a

Frgare 2. A rural distribution station for splitting three-phuse transmission
inter several single.phase, single-unre groverd returs networks, Sites like this
ome near Charters Tevwers in Novth Queersland are both source and sink of
50 Hz enrvenis

transformers at the farms to transform the high voltage
to 240 volts. The return end of the high voltage primary
side of the transformer is taken straight to ground to
return the primary current to the transmission system.
Using the ground instead of wire conductors for large
rural distribution networks has enormous economic
benefits. One of the problems with this arrangement is
the lethal situation one is placed in if you cut the
grounded return wire: you are immediately exposed to
12.7/19 kV. These circuits are very common in rural
Australia and are a source of galvanically coupled
ground currents,

How the 50 Hertz Hurts

So we have three mechanisms thal couple 50 Hz
currents to the ground, The electrostatic field will cause
havoc to any instrumentation when the field becomes
50 large that components in the instrumentation, such
as semiconductor devices, begin to malfunction. This
situation can be expected close to the transmission line,
and probably more critical with higher voltage lines. |
wonder how close to the line you have to be, and how
high the line voltage has to be, before irreversible
damage occurs to semiconductor junctions (in the
transistors and integrated circuits)? The electrostatic
fields will also couple to the electrode wires and EM
loops, so large 50 Hz voltages can appear across
instrument inputs. Geophysicists can expect ‘funny
readings’ from their instruments when operating in
strong electrostatic fields, so ‘look out”.

The EM field from the transmission line will also
couple to electrode wires and EM loops, and like the
galvanically coupled component, will produce a 50 Hz
voltage at the instrument input. The instrument’s
internal 50 Hz notch filter will attenuate this signal, but
like any filter it won't remove it. So the larger the input
voltage, the larger will be the 50 Hz signal injected into
the following stages of the instrumentation. The
increasing amplitude of the 50Hz signal could
eventually cause saturation of the semiconductor
devices, once again geophysicists can expect ‘funny
readings’ from their instruments, so ‘look out’,

Proximity to galvanic current sources and
orientation of electrode arrays, which affect the degree
of coupling with the interfering 50 Hz currents, is an
important consideration when designing geophysical
surveys. But the galvanically coupled 50 Hz signal
could also be a useful signal source for geophysical
prospectors.

Metal-detecting the System

Our geophysical systems can be very effective metal
detectors. There is a lot of conductive metal in the
construction of power transmission systems and our
geophysical surveys are capable of responding very
well to this,

There are at least two sources of geophysical
anomalies caused by the transmission lines. Firstly the
large array of buried conductors surrounding each
support pylon/tower/pole that couple the structure to
ground potential - the Earthing conductors. These carry
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the lightning strikes and the ‘leakage currents’ to
ground but give rise to ST} IT" and resistivity anomalies
by virtue of their metallic substance.

But there is also a more subtle feature of the system:
the current-carrying wire conductors comprising the
transmission line are themselves very pood geophysical
conductors. Forgel the 50 Hz for a moment and see the
large array of conductors coupled via transformers etc
to form arrays of conductive closed loops.

In addition, if you take a closer look at the lines you
will notice one, and sometimes two wire conductors at
the very top of each pylon and unlike the other
conductors in the system they are not suspended by
large ceramic insulators. Instead these conductors are
attached directly to the pylons and are the common
Earth wires between every structure and element in the
system. They are there for reasons of safety and do not
form part of the transmission circuit. So the system is
wired up as one enormous grounded loop and there are
no generators, lossy transformers or switching stations
in this circuit: it forms a gigantic geophysical current
filament!

Both EM and galvanic geophysical surveys will
detect these elements of the transmission lines. There 15
no alternative but to keep well clear of the pylons and
the wires to avoid these sources of false geophysical
anomalies.

Also the long wires form very good radio antennas
and standing waves ought to be present on the line right
across the radio spectrum. Very strong VLF-EM (20
kHz) anomalies can be observed near most power lines.

So ‘look out’ for those big anomalies when surveying
near power systems, because its likely to be one or more
of these power line responses your instruments are
seeing. Buton the other hand it may even be the elusive
mother lode!

50 Hertz as a Geophysical Signal

Source

The ground is continually carrying 50 Hz currents.
It seems then that we have a source of geophysical
signals that, if measured in such a way that the constant

variability of amplitude and direction can be
compensated for, can be used to make resistivity
determinations of the ground. In addition we must not
forget mine environments where it is virtually
impossible to conduct any form of electrical geophysical
surveys because of the (strong) interference from 50 Hz
power wires and electrical equipment operating in
mings.

A galvanically coupled electrode array that maybe
effective is the three (3) electrode dual dipole array
utilised in the old fashion potential drop ratio method
(PDR array) of the 1920's and 30's, see Figure 3. It
comprises two co-linear dipoles with the centre
electrode common to each dipole. All three are located
along the same survey line and the voltage (drop) across
each dipole is measured simultaneously (very
important) and their ratio calculated. The ratio is
immune to the continually changing amplitudes of the
individual dipole voltages. In the original PDR system
the actual ratio was measured.

The array is moved along the line by one dipole
length so that the trailing dipole occupies the previous
position of the leading dipole. Relative resistivities are
determined with respect to an initial measurement
location: measured ratios are ratioed with that
measured at the previous location to return a unity
value at the initial location. Thase difference between
the two dipoles can also be recorded (provides IP
information) and summed for all locations along the line
with zero value at the initial location.

You can probably see the short-comings of this
arrangement, namely the accumulation of
measurement errors along the survey line and, in
particular, the changing direction of the electric field in
the ground as the currents change in various circuits.
The worse-case will be when the current flow is normal
to the electrode array then voltages fall to zero. A
corollary to this is that the survey line direction must be
constant otherwise false anomalies will be recorded due
to changes in line direction.

As clumsy as the electrode array may seem, it
appears that this may be the simplest way of measuring
the time varying voltages inorder to make a static
physical property measurement of the ground. Asingle

e
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Figuire 3. The dual dipole array, from the Potential Drop Ratio method of the 19305, may be the somplest way of meastrmyg reststroties from time marying

power-line ground currenls. New life for an old master?
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measurement traverse in an ‘electrically charged-up’
mine could be very effective in detecting the next ore
lode!

With some inspiration from phantom Sydney
geophysicist Thil McSharry, | named this method
FERTZ (Fifty HERTZ, get it!). | passed it onto to
Professor Jim Cull at Monash University a couple of
years ago and under Jim’s capable direction it has been
the subject of a research project at Monash University
for Honours student Justin Ward. He has spent the last
year investigating suitable measurement arrays and
instrumentation to record the 50 Hz signal, and it's
harmonics, with the hope of making geophysical
observations of the ground. Field trials have been
conducted with encouraging results. I'll leave it to
Justin and Jim to report their results and experiences
with FERTZ sometime in the future.

A successful development on this front could have
immediate application to mine environments and to
regional (broad-acre) geophysics where electrical
surveys are currently too expensive to conduct, at least
on the scale that we are accustomed to using
aeromagnetics, for example.

Interesting accounts of geophysical anomalies
observed using power-line ground currents are given
by McCollor, 1983, and Strangway, 1984. For a
description of the Potential Drop Ratio method see
Heiland 1940,
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High Resolution
Coastal Marine
Geophysical Surveys

lan Browne
Geoplex Exploration Associates

There has been a renewed interest in coastal marine
exploratory work principally for diamonds. A number
of Australian explorers are also showing an interest in
placer gold and mineral sand deposits in coastal marine
environments. With the recent formalisation of the
Australian Exclusive Economic Zone there is
considerable scope to develop the coastal marine
mineral potential within the continental margin. The
following paper represents an outline of some of the
technical issues governing exploration and a brief
history of marine mineral exploration in Australia.

Introduction and History

Coastal marine exploration encompasses the
Australian Territorial Sea (TS) which roughly
approximates a three nautical mile corridor parallel
with the coastline. The sea beyond the T5 lies within the
Australian Exclusive Economic Zone (EEZ) and may
also be subject to exploration interest. Australian
Commonwealth jurisdiction applies to the EEZ by
international treaty. State jurisdiction applies within the
Territorial Sea by an Act of the Commonwealth (passed
during the early 1980's) which divests authority to
exploit mineral resources identified within the TS to the
States. Exploration Licences within the T5 are granted
by the State concerned, and for the sea beyond and
within the EEZ the Licences are jointly administered by
the relevant State and the Commonwealth. Although
exploration licence conditions within the TS usually
reflect the mining law of the adjoining State there is
presently a collaborative effort by all State governments
and the Commonwealth to establish a common code
regarding all Licence administration.

MNevertheless the area of interest is usually
determined by the companies perception of the limits of
economic mineral recovery. This boundary obviously
varies depending on the unit value of the commaodity
sought but is almost certainly contained within the
limits of the continental shelf, or 200 metre water depth.
The shallower the water depth the more favourable the
chances of an economic resource. For example, the
economic recovery of mineral sands is not likely to
exceed around 40 metres below sea level under present
cost structures, therefore mineral sand deposits buried
20 metres below the sea bed may be beyond economic
recovery if the water depth exceeds 200 metres. Marine
dredging technology has evolved rapidly since around
the 1970's and purpose built methods have been
developed to exploit offshore diamonds in Namibia and
it is conceivable that as there is currently an evolution

in this technology the limits of economic recovery will
continue to increase,

Data acquisition for coastal mineral exploration is
usually initiated with a marine geophysical programme
designed to resolve the depositional regime of drowned
sediments and other structures on and beneath the
sea-bed. Historically, only small areas of Australian
coastal waters have been subject to any detailed mineral
mapping programmes. Regional reconnaissance
programmes of a research bias have been undertaken
by povernment agencies on the east coast of NSW and
Queensland during the early 1970's and also an inter
government research voyage around 1980. Based on
collation of these results there remains a limited
understanding of the geological processes effecting
sediments deposited in coastal waters. This is still early
days regarding marine exploration.

The level of present interest in the coastal marine
minerals can be compared to a similar level of activity
during the period around the mid 1960's to early 1970's
when a number of junior Australian explorers were
actively conducting exploration programmes for placer
tin, gold and mineral sands, though detailed field
evaluation generally focussed on small areas. Most of
this work was located on the east coast and Tasmanian
waters but there was considerable interest throughout
Australia at the time pertaining to marine minerals.

The concept of placer diamonds within the Joseph
Bonaparte Gulf was probably initially visualised by
George Alcorn of Fitzroy Diamonds NL. (early 1970°s ?)
but I am not aware that an active marine exploration
programme was commenced at this time. Perhaps
someone reading this article could let me know.

This was early days for geophysics and data
acquisition was primarily limited to side scan sonar and
high resolution seismic profiling using sparker sources
linked to an analogue presentation which was
replicated on thermally sensitive print media. The
quality of data presentation was often severely
compromised by inclement sea conditions and it was
very rare that areas would be re-surveyed for poor data
quality.

Positional information was often highly
questionable due to limited technology. One
exploration company at least obtained positional fixes
by a novel approach of obtaining closures using laser
technology based on “line of site” methods from
stations located on the coast. In all geophysical data,
quality was usually very poor by today’s standard. It
can be said that the available technology was probably
the greatest impediment to exploration success and
perhaps through the application of sheer enthusiasm
some exploration companies did enjoy limited success.
Both enriched lenses of relict marine mineral sand
deposits and “blanket type deposits” mineral sand
deposits where formally recorded on both the east and
west coasts by one company in classical configurations
analogous to deposits recognised in modern coastal
environments.

This phase of exploration fell into abeyance due to
legal argument over Commonwealth and State
junisdiction which was not resolved for about a decade
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and ended in a High Court ruling which determined
that the resources were owned by the Commonwealth.

Geophysics

Today, marine geophysical data acquisition may
typically include side scan sonar, marine magnetometry,
bathymetry and high resolution marine seismic linked
and initialised by a navigation method using the Global
P'ositioning System. Marine geophysical programmes
may be complemented by airborne geophysical surveys
such as high resolution magnetometer surveys.
Atternpts to deploy marine IPand spectrometer systems
have been made but I do not know how effective these
experiments have been. | do not know of the
commoercial application of the last two methods at this
time.

In contrast to the relative high speed of airborne
geophysical data acquisition, marine data acquisition
averages about 4 knots according to survey practice
which translates to around 2 metres per second over the
sea-bed. The geophysical methods deployed fulfil
certain objectives and the value of the information each
method provides should be critically reviewed in terms
of the peological objectives. Some methods have been
designed to map exclusively the material on the sea-bed
whereas the objectives of other geophysical methods
may help resolve details of buried sediments.

Side Scan Sonar

Side scan sonar methods (Figure 1) commonly
referred to as sea floor mapping operates within a
bandwidth of one hundred or more kilohertz and maps
details of the topography and material on the sea-bed
but does not identify details about buried sediments.
The bandwidth of the side-scan sonar signal can often
be adjusted depending on the coverage or resolution
sought. The record from a side-scan fish deployed at a
water depth of a few metres derives from a continuously
cycled pulse focussed as a beam or swath angled

Frgure 2 Side Scan Somar fish during retrivval,

towards the sea-bed as shown in the diagram. Low
powered units are generally suitable for shallow coastal
surveys and may generate a beam several hundred
metres wide depending on the water depth. Side scan
sonar fish for this purpose may weigh less than 10
kilograms and are fairly easily deployed and retrieved
by one individual (Figure 2).

The value of side scan sonar data should be
comsidered in terms of whal relevance this information
has in the recognition of potential host sites for both
maodern or relict economic placer deposits. Based on
observation by some authors and from my own
experience the sea bed comprises material and features
responding to the present coastal equilibrium and
marine dynamics. Placer minerals have been
recognised on the sea bed where they are dispersed as
“blanket deposits” representing disseminated
mineralisation but not as enriched lenses where they
would more clearly exhibit a geological “fingerprint”

For buried placers a more thorough investigation
will be required as evidence of relict deposits may not
be expressed by the present condition of the sea bed.
Observation shows that the sea bed in coastal waters is

Figure 1. Side Scan Sonar p'rl[]rll"ﬁ
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most entirely composed of an apron of re-worked
Holocene or modern sediments in a constant state of
agitation which overly relict deposits which may either
be preserved or partly eroded.

Marine Magnetometry

Marine magnetometry is generally ancillary
information to other geophysical data. The interest in
marine magnetometry derives from the view that
magnetically susceptible material such as detrital
magnetite and ilmenite may be deposited within
sediments as discrete or enriched lenses.
Concentrations of these minerals may produce an
anomalous magnetic response which can be resolved
above the background characteristics of the basement
geology, often in close juxtaposition with the target
sediments. A marine magnetometer ar “fish” is
typically an order of dimension more cumbersome than
a side scan sonar device as Figure 3 demonstrates (two
people are required for redeployment.

Based on survey speeds of around 2 metres per
second and using a cycle rate of once or twice a second
a proton precession magnetometer provides adequate
definition of anomalous responses. Alkalii-vapour type
magnetometers are also in current use. Because
mapnetometry is seen as a method of direct detection of
placer mineral deposition it is a popular exploration

Fegure 3. Magnetometer during employment

tool. Magnetically susceptible minerals are often used
in a path-finder role to define favourable sites for more
valuable commodities such as diamonds, gold and
other economic mineral sands, From my experience
the effectiveness of marine magnetometry to identify
placer deposits may be somewhat over stated. Theory
suggests that in regions of low magnetic gradients
enriched lenses of placer minerals should be detectable.
Perhaps the difficulty in recognising a distinct magnetic
signature from remote placer deposits can be explained
by the field observation that placer enrichment is often
characterised by gradational boundary conditions
which premeditates against confident magnetic
definition. Detection may also be difficult if potentially
anomalous responses rest near shallow topographically
irregular magnetic basement.

For consideration, the grid for marine surveys
(kilometres to several hundred metres) is generally
much coarser than for airborne surveys and may
severely limit the scope to identify placer deposits
which are often conspicuously defined according to
their lateral continuity.

In one region | had considerable geological control
and the area was known to include an ilmenite placer
deposit of almost one million tonnes, the magnetic
anomaly attributed to this deposit was very poorly
resolved in terms of its lateral continuity. Moreover the
anomaly would not have necessarily been attributed to
placer deposition in the absence of contrary geological
evidence. This begs the view that the value of the
method has to be re-evaluated according the added cost
and the additional survey risk regarding the smooth
operation of the survey., With an unrestricted
exploration budget (who has one of those?) | would
however not dispute the cumulative value derived by
merging information gained from as many geophysical
(data) sources as possible,

For the magnetic method to be potentially of any
value for placer exploration, reference should be made
to the present coastal landscape. If there is no history of
magnetite or ilmenite placer deposition or of any other
magnetically susceptible material in present coastal
depuosits then the value of conducting a magnetometer
survey may be of limited value.

Marine Bathymetry

Balthymetric methods apply to recording
echo-sounding data using a transducer which focuses
an acoustic pulse towards and which is subsequently
reflected from the sea-bed. Conversion to depth
information is based on calculations regarding the
velocity of sound in water. Echo sounders operate in the
kilohertz bandwidth, Acquisition of bathymetric data is
usually a low cost imposition to total survey charges as
well bathymetric data can be merged with seismic data
for tidal corrections where this is an important criteria.
Echo-sounders usually cycle at intervals measured by
seconds for the benefit of the helmsman for safe
navigation purposes although permanent digital
recording is often undertaken over selectively coarser
intervals.
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Marine Shallow Seismic

High resolution reflection seismic data or
sub-bottom profiling (Figure 4) is recorded as frequently
as several scans per second using sample rates
measured in milliseconds. Multiple scan rates allows
for considerable redundancy and permits horizontal
stacking to improve the appearance of event continuity.
Evenl continuity can also be enhanced throug
improved signal to noise by using a multi-channel
system which is currently an option with some
acquisition systems.

High resolution seismic methods affords sequence
analysis of buried sediments and with experienced
observation it is possible to select favourable sites as
hosts for buried economic placer deposits. High
resolution seismic methods are employed to identify
depuosits within the first 100 metre column or so below
the sea floor, and fills a niche between “pinger” or echo
sounding technology and multi-channel high energy
reflection seismic methods deployed for oil and gas
exploration.

With the recent advancements in both high
resolution seismic technology and display techniques
relict sediments representing Pliocene, Pleistocene and
Holocene deposition can be recognised buried beneath
the sea floor. The buried sediments may reflect
terrestrial deposition, marginal marine-coastal deposits
and marine sedimentation in various degrees of
preservation following exposure to the cyclic episodes
of marine transgressions and regressions. Each of the
above deposits contains sites where placer minerals are
potentially preserved in transitional states and with the
proper selection of exploration parameters these
environments are recognisable. Acquisition of high
resolution seismic data represents an integral tool to the
explorer.

During interpretation of seismic data there is
considerable scope to incorporate seismic stratigraphic
principals used in the oil and gas industry toward a
basin analysis approach and the refinement of placer
mineral deposit models. The evaluation of placer
deposition has only recently attracted any research and
depositional models which define potential host sites
for the enrichment of placer minerals in terrestrial
deposits have been developed.

Advances In Acquisition
Technology

In the most recent round of coastal exploration
activity there has been a steady expansion of the options
regarding display technology. Most acquisition
technologies include provision to display the data in
real time on colour monitors and as a hard copy via
matrix printers or thermally sensitive paper media.
Data can also be stored in digital formals on mass
storage media such as helical scan Exabyte tapes or
optical disk media. Versatile acquisition systems based
on PC technology allow for simultaneous operation of
other devices other than seismic acquisition as a “one
pass” operation.

It is recommended that as a standard product all
acquisition methods should include digital acquisition
and archiving in industry standard or modified SEG
formats. Data acquisition should anticipate digital
processing requirements which may follow and be
independent of surveying. Digital data processing as
shown in the examples accompanying this paper is one
of the great advantages of digital acquisition and allows
the interpreter to revisit the data many times long after
surveying has been completed in order to enhance and
reprocess data in areas of interest.

Figure 4. Seismic Reflection Profiling.
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Processing Advances

Complementary to digital acquisition there are also
several portable seismic processing packages based on
a PC platform which enable on-site cost effective
analysis of field data for QC purposes and generation of
“first pass” processed seismic sections. Some
acquisition technologies incorporate basic processing
options for improved data displays, though raw data
should be available to the client as soon as practical. Tt
is however unwise to consider field displays as the final
product.

Figures 4, 5 and 6 show how the advances in
processing and display have improved data
presentation,

Figure 4. Lxample of v digital data (circa 1989) showing while noise
and effect of sea swell on seismic traces. Vertical scale is approximalely 5
et res per divdsion and section i< abowt 30 netres

Fognere 5. Diigatal acqueesilion erenfes opportunities to further enhance dala
In the abooe sectfona “first pass™ has removed whife noise and a swell filter
Jurs bwem wesed to flatien seismic traces. Prediclive deconpolution can
attemute both the 158 mucdtiple and system ringing parallel with the seabed
The “landusrd ™ progradalion of epents has been interpreted as a flood (idal
deltn corresponding to a Pleistocene transgression,

GPS Navigation

With the development of the Global Positioning
System most surveys are conducted utilising GPS
technology calibrated in differential mode to provide
positional accuracy to a few metres ar better. Position

Frgure 6. PC based processiny methods evabie detaded imberprotutiom of
seismic data. The above section shows prograding foresets represenfing a
drotrned Pleistocens hareier, Vertical scale is 10 metees per division ard e
section is approxrmbely T metres aoross

fixes are typically refreshed at intervals of several
seconds. Using less control contradicts the objective of
the seismic surveying which is to achieve metre to sub
metre definition of target beds, and | would argue it is
a false economy to consider less precise positional
methods. Most contractors operating in Australian
waters include in their operational standards prowision
for a GPS base station in the region of the surveys.

Multisensor Geophysics - Pitfalls

In order to meet budgetary restraints it is worth
reviewing the value each geophysical method brings to
the survey objectives when balanced against the
acquisition charges. Geophysical contractors include in
their charges a reasonable expectation as to the
operating efficiency of the geaphysical instrumentation
deployed. The more instrumentation in simultaneous
operation the greater the risks that surveying will be
interrupted at some time, which almost always occurs
at the clients expense. Survey risk can be diluted if it
possible to simplify acquisition configuration, this
reduces survey charges and as well makes possible
expedition of data acquisition,

During the planning phase and in the absence of
alternative instructions contractors usually promote all
the methods at their disposal without an objective
appraisal of their value to the project and with the added
advantage of potentially lowering of surveying costs.
So surveying may be unnecessarily burdened with
acquisition of irrelevant data. It is not the contractor's
role to fully comprehend the geological objectives of the
survey.

Operating standards

Acquisition dependent data storage formats tend to
characterise each contractor's operation. It should be
anticipated that it is a cost impost if it is necessary to
convert non-standard digital data formats to more user
friendly or SEG digital formats.
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There are no minimum conventional standards
regarding acquisition of marine seismic data, either data
presentation or digital data tape formats. Each
contractor promotes a certain presentation linked as a
product of their operation. Mineral explorers should
remember that marine contractors have derived most of
their experience by honing their skills conducting
geotechnical surveys. The objectives of surveys for
mineral exploration purposes represents unique
objectives from that of geotechnical programmes.

There is no present provision to define high
resolution seismic data according to a measured set of
calibration standards by using reference to spectral
evidence which can be referred to to confirm the quality
or robustness of the seismic signal. Whereas calibration
tests are routinely used to confirm the integrity of
airborne geophysical data this is not the case for marine
work, and the requirement to conduct calibration tests
for seismic source characteristics is not actively
promoted by the industry.

Marine surveys usually begin with a series of
“shakedown” tests to confirm operational performance
but the quality of seismic data can vary if there is no
preconceived standard. It has been my observation that
the quality of seismic dala can vary enormously
particularly during the conduct of extended surveys
which may not be attributed to ambient conditions. The
evidence of a deterioration in data quality can be
empirically identified with poor seismic resolution.
Hard evidence for poor data can be proven by the
deterioration of the stability of the spectra. Poor seismic
source performance corresponds to pronounced loss of
vertical and horizontal seismic resolution with a
subsequent loss of target recognition which is a
fundamental objective of the surveying specifications.

Mineral exploration activity in coastal marine waters
follows irregular cycles with an inevitable impact that
the industry is reluctant to continuously invest in
improved technology. Long periods of inactivity
between relatively brief levels of strong exploration
activity result in a break in the continuity of the
evolution of methods and standards of acquisition
practice. By contrast airborne geophysical survey
practice due partly to the continuity in demand for these
surveys has resulted in improved survey performance
and progressively greater familiarisation by all of
survey practice, acquisition capability and standards of
data presentation.

With the recent advent of digital acquisition and a
trend toward more sophisticated acquisition
diagnostics marine geophysical survey practice may be
undergoing a process of a rapid improvement.

The plan of the survey grid and acquisition
specifications should be designed as to allow for
additional or “in-fill” surveying at some latter date,
particularly if the initial surveying is known Lo
represent reconnaissance objectives. Digital acquisition
makes possible the potential to merge digital data from
various data sets representing different surveys thereby
progressively expanding the data base. Surveys
restricted to analogue data acquisition places severe
limitations on the capacity to utilise data from different
survey periods.

The portability and the availability of the equipment
also creates opportunities to conduct surveying using
less than experienced crews. Surveys conducted under
these conditions can appear to be extremely attractive
according to price, however from my experience unless
data acquisition has been scrupulously managed and
optimised according to the equipment’s full capability
then the product may be of limited value. It is a false
economy to perform geological evaluations of target
environments, which is a high cost exercise, based on
geophysical data which has been acquired using
questionable standards of survey practice.

Survey costs and logistical issues

Marine exploration has a high entry price to the
dismay of many exploration companies. The costs
undoubtedly reflect the charges related to vessel
mobilisation particularly for Australian waters where
maritime practice places a premium on vessel
aperations,

Vessel dimensions vary depending on whether
survey logistics require a 24 hour operation with a long
range capability many hundreds of kilometres from
re-supply. Alternatively the conduct of the survey may
be carried out utilising a daily charter for exploration
conducted in close proximity to navigable ports. Larger
vessels required for a 24 hour operating capacity usually
range in order from 30 to 40 metres in length and easily
exceed 2 metres draft due to the requirement to provide
accommodation for crew members. The relative
lightweight and portability of the equipment allows for
the option to use smaller vessels based on liberal port
access using 10 to 20 metre length “vessels of
opportunity” chartered from the local commercial fleet.
Most contractors ( plus some clients ) though, have
horror tales regarding vessels of opportunity and it
should be remembered that although vessels in this
category are often much cheaper to charter there is
invariably the risk of compromising the data quality or
survey efficiency when the craft is not ideally
configured for survey practice,

For the Australian experience vessel charges alone
may consume up to three quarters of the operating costs
of a marine geophysical programme with costs directly
related to geophysical instrumentation representing
proportionally a subordinate amount. There is therefore
considerable emphasis on maximising the efficiency of
operations to complete the surveying in the shortest
possible time. Survey charges incorporate mobilisation
costs related to positioning the vessel at the survey site.
On average mobilisation charges typically vary
between 10 to 30% of the total survey budget depending
on the scope of the surveying. Most contractors
endeavour to notify potential clients as to their general
operational itinerary well before exploration activity is
anticipated in order to spread these charges over a
number of surveys which may also be conducted in the
region.

Vessel charges are a direct function of the capability
and size of the vessel. Consideration should be given Lo
mobilising a small vessel if surveying is to be conducted
within reasonable steaming distance from a suitable
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port site (up to 2 to 3 hours ferry time), as on balance
equipment failure or inclement weather which may
invoke standby clauses has a much lower impact on the

survey budget. Large vessel operations provide scope SCIN I nEx
to conduct a continuous 24 hour operation with G
pmduuultv AVETAINE around 100 line kilometres per G phv I S

24 hour period. These operations are manned by two e 0 SI ca u rveys
rotating crews. Small vessel operations commuonly .
achieve 40 to 50 line kilometres of production per day and Instrumentatlﬂn
and may reach the same efficiency as a large vessel
operation regarding cost under some circumstances.

__ For ovar 25 yearq Scintrexihas pmwcled contract
Often there are few alternatives as exploration is Mﬂh}fﬁlﬂ| SEI"I-"if‘P‘i to the Australian mining and
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|
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Survey charges are also a function of the survey |  qualifindata.
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will mean that considerable time will be spent
re-positioning the vessel at the expense of data SUWE}'S.

acquisition. Industry convention determines that most : : |
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Getting the Most From Public Seismic Field Data
- BRS Petroleum Data Management Project

Paul E. Williamson, Eugene Petrie and
Sandy Radke
Bureau of Resource Sciences

In late 1943 the Bureau of Resource Sciences (BRS)
began a major initiative to optimise management of and
access to the half million digital and analogue seismic
field tapes at Villawood Archives in Sydney. The
exploration data on these tapes has been lodged by the
petroleam industry under Commonwealth legislation.
The data is publicly available and BES loans an average
of 15,000 tapes per year mainly to industry for
exploration programs.

: wupublic atmumf&iht of pﬂtmleum a‘atn
was legislated in A#&tm{t’ﬂ to sttmumte
exploration...... S

Public availability of exploration data in Australia
under the Ietroleum (Submerged Lands) Act
(T(SL)A)and under the prior Petroleum Search Subsidy

Act (PSSA) is an uncommon boon to explorers when
compared to other areas around the world. In most
countries exploration data must either be collected,
bought or traded. However, in Australia to encourage
petroleum exploration, most basic exploration dala
over two years old and interpretive data over five years
old and lodged under the Acts can be obtained from
government for the cost of transfer of data. Publicly
available offshore data from the Commonwealth
includes geophysical data such as digital and analogue
seismic field records, well log records and reports,
drillstem test data, geological samples and the results of
specialist studies. Ready access to such exploration data
is cited by companies as a factor which makes Australia
more attractive to explorers. This is largely because
public availability of the data can be a substantial benefit
in looking at new areas. It provides a useful initial
database to evaluate the attractiveness of areas for more
detailed exploration either through using the original
data or reprocessed data (Figure 1).
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THE INFORMATION LIFE CYCLE

*New concepts for old areas or
new exploration areas

«Discoveries

Droplets

WISD

«Cataloguing / storage
! BRS loans

+Data processing
OT TE-Processing

Rivers of

TION

-C0111;}|1at|11r1

*Discoveries \ ,_//\0
Prospects B
rospec Trickles of

KNOWLEDGE

[nterpretation

*Interpretation

Figure 1. Function of publicly availabie tn the pefrodewn informntion life cocle
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History

In Australia public availability of petroleum data
was initially legislated in December 1957 under the
PSSA. At that time Australia was considered to be
unprospective for petroleum. The PSSA covered all
Australia and was enacted to stimulate petroleum
exploration. It remained in force until the end of June
1974, Under the PSSA exploration for petroleum was
subsidised by the Commonwealth Government on
condition that basic and some interpretive data
obtained during exploration be lodged and promptly
become publicly available. The earliest commercial
discoveries that stimulated further exploration in the
early 1960s such as Barracouta and Marlin (Gippsland
Basin), Moonie and Cabawin (Bowen/Surat Basins),
Barrow Island (North West Shelf), Gidgealpa (Cooper
Basin) and East Mereenie (Amadeus Basin) were made
in subsidised wells (Passmore, 1994). The PSSA was
followed in 1967 by the Petroleum (Submerged Lands)
Act dealing with offshore Australia outside the three
nautical mile limit. The P{SL)A also requires that most
basic and interpretive exploration data be lodged and
subsequently be made publicly available. Copies of
basic and interpretive data are supplied to both
Commonwealth and State government agencies.
Similar provisions apply under State/Northern
Territory legislation for the lodgement of data obtained
from within the three mile coastal waters.

A summary of Commonwealth petroleum databases
containing data lodged under the Acts and derived
digital databases is given as Figure 2. While information
technology had little role initially in dealing with
publicly available data it is now heavily utilised for
management of both digital and older data forms. The
Petroleum Data Management Project (PDMP), a
substantial recent IT initiative, has been targeted by BRS
at modernising management and facilitating access for
digital and analogue seismic field data lodged under the
Acts at Villawood Archives, Sydney.

Villrwood site Fystnwick site BREMAGED
{seigmic fieid data) (lder dms types) (darved databases)
I | I

Digital tapes Corey. cuttings PIMS (saismic tagas)
[250,000) & Bamples FEDIN
Analogun inpes {=480K) werils) {8500 wols)
(300,000} Destructive analysis Samples
Obaereers logs el reparts (=1000) APA [discoveriag)
{1000 shail metres) Coitacl E. Restak FR‘ORPEHM
. SponE
Comfact P. Smith {04) 230 1890 / STRATOAT
(02) &4 GO | ORGCHEM
Dirilling repors i Contiet V. Passlov
Geophysical records (D) 272 4526
Contact D Safen
(0] 235 1809

Figure 2. Petrodevern data available under Commonwealth Acts (P55A
and MSL)AL

Villawood Archives

Analogue and digital field data and their associated
support information lodged under the two Acts are
deposited with Australian Archives at Villawood in
Sydney by a June 1971 decision of the Advisory
Committee of the Australian Minerals and Energy
Council and by arrangement with the then Bureau of
Mineral Respurces (BMR) and Australian Archives.
Currently the total petroleum data holdings at
Villaweod Archives are over hall a million magnetic
tapes from over 500 seismic surveys collecled at a cost
of billions of dollars and representing about 20
Terabytes of data. The holdings take up approximately
13,500 shelf metres of space. These tapes, and other
tapes retained by companies but eligible to be lodged
under the Acts, are loaned to petroleum companies for
reprocessing. On 12 June 1995 management of
petroleum data at Villawood Archives was transferred
too the Bureau of Resource Sciences (BRS) from
Australian Archives under a memorandum of
understanding. BRS now provides a technical focus to
management of the petroleum data at Villawood
Archives. BRS seek to provide optimum management
and public accessibility for the data in cooperation with
Australian Archives who continue to store the data. The
major initiative (PDMP) currently being undertaken by
BRS to modernise digital management of the petroleum
data at Villawood Archives also includes a program of

- culling, disposal, copying, preservation and transfer of

data (Radke and others, 1995),

PDMP

The Petroleum Data Management Project was
initiated by the Commonwealth Government to seek to
better manage, preserve and make accessible publicly
available seismic field data. In the 1993-94
Commonwealth Budget $1.5 million was allocated to
BRS to address problems associated with storage,
management and accessibility of the digital and
analogue seismic field data at Villawood Archives,
Using that funding a digital Petroleum Information
Management System (PIMS) was set up to replace the
previous card-based system (Table 1). PIMS is an oracle
database under PEDIN the umbrella relational
petroleum database at BRS/ AGSO,

T.a.;d‘um on fwhi tapes sfuﬁernug fmm
 stiction has been pmsemed fa ?ugk density
- media.....

In addition, over 22,000 tapes either suffering from
stiction or in danger of being affected by stiction were
preserved and/or copied to high density media (Table

2). Treservation/copying to high density media also
results in major savings in storage space (Figure 3).
Stiction is a worldwide phenomenon. It involves
absorption of moisture by the milar which binds the
oxide coating to the film base of seismic field tapes.
When the tape is exercised this results in shedding of
oxide and loss of data. Various preservation processes
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exist, mainly involving heating to drive out the
moisture,

A Terabyte high density data storage system was
also put in place at BRS in Canberra to accommodate the
high density media, and a scanning capability was
established at Villawood to preserve deteriorating
seismic observer reports and other support data. The
observer reports are often notes on paper which are
critical for processing and reprocessing, particularly of
onshore data.

The expenditure of the $1.5 million budget
allocation for the PDMP was completed in 1994-85 but
the transfer of the data management function to BRS has
allowed the PDMI to continue. The initial PDMFP was
evaluated by the Department of Primary Industries and
Energy, the Department containing BRS. The project
was found to be appropriate and to have been carried
out effectively and efficiently. Such evaluations are
carried out to ensure value for money for the taxpayer,

Tuble 1. Dyitg wt Villowood Arclioes regtstered in the Petrolenm
Information Mamagement System (PIMS).

Type Tapes Surveys
Field data 264 157 618
Processed data 5007 203
MNavigation data B30 328
Observers logs 7589 197
Well logs 1595 368

Consultative Group

Active cooperation between government and
industry has occurred since the inception of the I'DMI"
and continues to be a feature of planning for the project.
The Consultative Petroleum Data Group which advises
on the project consists of representatives from BRS, the
Australian Petroleum Production and Exploration
Association (APPEA), the APPEA Seismic Operators
Subcommittee, Petroleum and Fisheries Division
(Department of Primary Industries and Energy), AGSO,
Australian Archives and the States and Northern
Territory.

.Consultation with industry has b
important in shaping the data manageme

This group advises on future developments of the
program. This consullation also serves to ensure the
technical and IT practices within the project are
consistent with the practices and standards applied in
the industry.

Industry standards for digital petroleumn data are
progressively becoming those applicable worldwide.
This is necessary for a highly mobile worldwide
industry. An indication of this trend is the work of the
Petrotechnical Open Software Corporation (POSC). The
trend facilitates the movement of petroleum companies
from exploring in one area of the world to exploring in

Table 2, Field data from offshore sefsofe surveys preseried onto ligh dessity

Exabyle curtridyes.

Survey Company Lines Kins
Arafura Basin
1880 Melville Magnet 14 430
NTIP34 D3-81 Diamond Shamrock 34 1593
Bass Basin
BES-01 Bass Strait 25 EE )
BGC Seismio 81 Cumr 18 551
Oclopus Parthshira 2 522
_B-uﬂlplml Basin
Bonaparta Gl ‘Shall & 1517
H2834 BHP -1 1475
HIBEIA BHF 46 1078
Marie Wastern Mining 19 1491
NTiF33 1881, 1883 Tricantral a7 2835
& 1984 (3 surveys)
1884 NT/F34 Diamond Shamrock 20 g6
| Browswe Basin
Adale [sland Obaron -] 187
Churchill 1880 Brunswick 432 BS1
Carnarvon Basin
Cape 1080 Canada Norfhwesi 4 108
Capncom 1982 Canada Nomhwest 13 3185
Dampier-Broome Woodside 98 2382
{10 projecta)
Exmouth Hudbay 85 asar
Goodwnyn Winodama 23 258
Ningaleo R2 Canada Nomhwest 23 505
Tantabiddi Dotad 1580 Cannda Northwest 38 585
Victona Datailed Ottar 16 22
Viaming Head 1980 Canada Northhwesi 18 428
WiA-33-P 1880 Hudtay b 524
Wilcax Nonh ‘Woodside 14 278
WVilcon Winodniche 28 4448
Gippsiand Basin
Flnders 1880 Cilter 18 400
GA-828 Aust Aguitaine 23 43
GA-B1A Aarsd Aguitaine a6 ny
GCa0 Cultus 24 509
Greal Ausiralian Bight Basin
1883 Duntroon Getty 5 2033
1884 Duniroon Gelty 45 855
COrway Basin
LA-RZ Litramar 35 1068
83071 Breaksea Reef Sie Uitramar 23 20
Purrth Basin
Helga Mesa 18 o7
Contacts:
Mrs Pal Smith, Tel: (0) B44 6054, Fax: (02) 644 6058 or
Mir Eugens Peirle. Tel: (06) 272 4837, Fax: (05) 272 4696

another. The Commonwealth in its database activities is
seeking compatibility with these emerging worldwide
data standards as an effective way of facilitating entry
by overseas companies to Australian exploration.

New Data Requirement

Under an agreement by the Subcommittee on
Petroleum Legislation of ANZMEC on 6 April 1995, it
was agreed that from that time the Petroleum Director
of each State/Territory Designated Authority will
require seismic field data collected to be copied onto
high density media at the time of processing. This will
mean that data will be copied in demultiplexed SEG-Y
format since long field records cannot be copied on
cartridge. The data on high density media will then be
lodged as the obligation under P(SL)A rather than the
low density field tapes. The same requirement applies
to data being reprocessed under the terms of a work

rogram for a Petroleumn Exploration Permit under the
P(SL)A. These measures are aimed at increasing
accessibility to the data, reducing the ongoing costs to
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both industry and government, and controlling the
vilume of data lodged at Villawood Archives on low
density media particularly with the advent of 3D data.

Future Plans

The optimum route of the PDMP from an IT
perspective is to migrate all data that needs to be
retained to high density media. Data that is either
redundant or useless can be culled after due
consultation. Preservation of data on high density
media will facilitate access to the data, and future
management including migration to more advanced
established high density media when they become
available. The use of high density media for such
archival purposes i1s necessarily restricted to well
established media. Thus while hlgh quality 8mm tapes
are currently used in the PDMF they will certainly be
superseded I:'-y other magnetic or optical media in the
future. To pursue the route of data preservation to high
density media will require additional funding. Steps are
being taken to seek that funding.

Other Initiatives

South Australia has recently undertaken an initiative
to manage and preserve their digjtal data and
Queensland has initiated the PRINCE Project which
includes the same aim. Worldwide there have been a
number of similar initiatives, in particular in Canada,
MNorway and the UK. BRS is maintaining knowledge of
these projects to glean ideas which may help in the
future development of the PDMP. Benefits for
Exploration Data managed under the PDMI" has several
benefits for exploration. The first benefit is that the data
can provide coverage in an area where a particular
explorer may not have sufficient data for a required
assessment. In that instance an explorer can draw
together a data set from previous surveys and wells to

allow for or augment an initial assessment (Williamson
and others, 1945).

A second use of the data is from specialised
reprocessing which may significantly enhance the
information available from the basic data. Reprocessing
of seismic data for petroleum exploration s common
because of the continued development of new
algorithms to improve the quality of the processed data,
An example is the advent of the DMO (Dip Move-Out)
algorithm to better process information from highly
dipping strata. This and other algorithms have been
applied to data sets that have previously been processed
with less sophisticated techniques and have obtained
better seismic definition in the reprocessed data.
Original data sets that have been well collected can thus
be reprocessed (even several times) using new
algorithms and increased computing power to provide
new information. Such algorithms are continually being
developed or improved and can represent an important
exploration opportunity from utilising stored seismic
data.

.....15,000 tapes per year are loaned to
industry for reprocessing......

A third use of public domain data is as a basis for
regional studies which can lead to more delailed
exploration and drilling of wells.

The initial question that a company looking at an
area arpund Australia can ask is whether part or all of
their needed assessment can be carried out effectively
using existing public domain data including that
managed under the PDMP, or by processing or
reprocessing elements of that data. The next question is
whether this approach is more cost effective than
collecting or buying new regional data sets. The average
reprocessing of 15,000 tapes of seismic field data from
Villawood Archives per year suggests that many
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companies come Lo the conclusion that reprocessing of
existing seismic field data is a most cost-effective option.

Public availability of exploration data is of course
both in the interest of the industry and in Australia’s
national interest in that it serves to sustain petroleum
exploration levels. The success of the Australian public
domain data strategy is in part attested to by the
maintenance of a sustained level of offshore exploration
around Australia at a time when the price of oil has
fallen significantly, and at a time when an associated
decrease in the exploration effort could be expected.

Conclusion

Australia is considered by com panies to be attractive
for petroleum exploration. It is considered to have low
to good prospectivity depending on the area, attractive
title and taxation regimes and political stability. The
availability of public domain data is considered
important in underpinning exploration efforts.

In making data collected under Commonwealth
Acts most useful to the Australian and worldwide
petroleum industry, it is critical that government
manage this data in a way compatible with the interests
of the industry. This includes aiming to provide
optimum access to the data through effective
management and ensuring that data is not lost through
deterioration of field tapes and utilisation of

appropriate technology. The challenge for the PDMF is
to achieve these ends.
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Exploration ‘97

4th Decennial International Conference
on Mineral Exploration. Toronto, Canada,
September 14-18, 1997

Invitation

Exploration 97 builds on the successes of earlier
cunferences covering forty years of development of mineral
exploration technology, - Exploration '67 in Miagara Falls, '77
in Oitawa and ‘87 in Toronto. These meetings were each
attended by up to 1,000 delegates from as many as 60
countries.

The Exploration conferences are oganised by committess
of the Canadian mineral exploration community to present the
state of the art of exploration techmiques, particularly
geophysics and geochemistry.

Papers are by invitation only, in order to ensure a
consistently high quality, conformance to the theme and
eventual publication. The published proceedings of the
previous three conferences have become important references
for practioners in mineral exploration

The organising committes of Exploration ‘97 invites their
colleagues from around the world o convene n Toronto in
September of 1997 to build on their technical knowledge and
skills and to celebrate another 10 years of advancement of the
exploration geosciences,

Theme

Exploration ‘97 will review the current state of the art in
geophysics and geochemistry, the achievements made over
the past 10 years, and provide an outlook to the future of these
methods in mineral exploraton and mine development,

Emphasis will be placed on recent advances in
methodology applied to contempaorary mineral exploration,
important case histories, and developments in the assessment
and monitoring of exploration and mining related
environmental problems.

These themes will be elaborated through a program of
invited papers, poster sessions, a trade exhibition and
workshops, Post conference visits to instrument
manufacturers, geoscience laboratories and service
companies will be offered to interested delegates.

Who should attend

The activities of Exploration 97 will be of interest and
value o a wide variety of earth scientists, including geologsts,
geochemists, geophysicists, as well as managers, academics
and government scientists involved with mmeral exploration
and mining related environmental problems.

Technical Program

Leading international authorities have been invited to
present papers in their areas of specialisation, The following
sessions are included in this technical program:

* Plenary Session - State of the Art

» [Exploration Geochemistry

s Applications of Regional Geophysics and Geochemistry
® Integrated Exploration Information Management

* Exploration and the Mine Envirenment

*  Mine Site Exploration and Ore Delineation
®  Seismics in Mineral Exploration

® |ntegrated Exploration Case Histories

Mo overlaps are planned in the technical program. This
will permit delegates 1o attend all sessions, to broaden their
knowledge of all of the technologies presented.

As many as 75 poster papers are anticipated, Each will be
displayed for one day to complement the aural papers of that
day. Such presentations must pertain to the theme of
Exploration ‘97 and be in line with one of the above eight
topics. The committes invites you to offer a poster paper.

Geophysical, geochemical and Geographical Information
Systemns (GIS) workshops, up to five days each will be offerad
in the week preceeding Exploration "7

Exhibition
An international group of selected exhibitors have already
committed to display the latest technology in exploration

instrumentation, software and services. Other interested
organisations should contact Exploration 97 organisers.

Publication of Proceedings

The publications from the Exploration ‘67, ‘77, and 87
conferences have unique and important references for
geoscientists. The participation of highly expereienced
individuals from international orgamsations i Exploration
‘97 will contribute t van even more impartant voliume which
will be available to delegates at the fime of the conterence

Visits to Manufacturers, Consultants & Service
Companies

The Toronto area is the base for many internationally
known exploration consultants, contractors and instrument
manufacturers who will welcome delegates to visit
individually or in organised tours after the close of
Exploration 97, Participating companies will provide on-site
registration at their booths in th exhibit area,

Accommodation

Exploration 97 will take place in the Metropolitan Toronto
Convention Centre which is ideally suited for both the
technical sessions and the exhibition near downtown Toronto.
Blocks of rooms have been reserved in nearby hotels for the
use of delegates.

Social Program

As is tradition for the Exploration conferences, there will
be a full program of activities after conference hours for
delegates and spouses, and daily programs for spouses
Events will include tours of Toronto and Niagara Falls, art
galleries, theatres, the Ontario Science Centre, shopping,
luncheons and a formal dinner.

Further | r}ﬁ'rmutfﬂn
Jon Baird, Publicity Chairman

C/- CAMESE, 345 Renfrew Drive, Markhan,
Ontario, Canada, LIR 959

Tel: +905 513 0iMd6; Fax: +905 513 1834;
Email: 103214.545@compuseroe.con
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Scintrex IPR-12 -
Six powerful features of
the latest IP receiver

Australian Office.

Wes! Perlh, G005
WA, Australia
Tel (61 9) 321 6934

Fax: (G19) 481 1201

The IPR-12, backed by more than 30
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field tested and ready to go to work for
you. Contact Scintrex today for a
complete product brochure.
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International Office.
222 Snidercroft Road
Concard, Ontano
Canada, L4K1BS

A0

Fax: (905) 669 G403

Tel.:(905) 66
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eight simultaneously
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» real time calculations
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MNew Members

We welcome the following naw
members to the Society, Their detaild
need m be added o the mebEvand
Stnre Branch dambase:

Mew South Wales

Pelarima POFOYIC
[ B 95
Ramwck MSW 2ILL

Todin CILLESPIE
11/HT Arrancdale Strest
Annandale NEW 208

Victoria

Justin WARD
5 Tieachh Sarve
Cambarwadl VIO 3024

Stwpboen AFERNETHY
1 Hloum Fowe

hinones Pands VIC 109
Lin#aa CULL

24 Tadarmo Avere
Warmeonil South V1T 3133

Anshany DOMNACTHY
Dienprement of Eartn Soemoes
innask Linswersry
CLAYTOM VIC 168

South Australia

Western Australia

Jomaifin KIREY

Schoul of Surverung & L Endormanon
Curten Urnvermiy of Techmulogy

CPO Bon U187

Perth WA &0

Overseas

Chritlan SCHMID
LZelrerichlagiruses 4
AETO0 Lissinen

e Trary

Helen STRUTHERS
2 Bl Avenss
Morwosd, Cauteng
Sounh Africa 2192

Sagia SYMAKUS
Hignlands Cold Lid
B L4EE

Mort Monesty
Pagpisn Nw Coanes

Change of Address

The following changes need 1o be
made to the relevant State Dranch
database:

Queensland

Keiran LOGAN
Fromy  Macer Pasifs
PO B 4315
Tydney MLW 2001
T Flacer Exploranon LTD
CPO Box 338
Brndare QLD 4003

Habsrts LAMMIT
From: Past Ofies

Finch Hamen QLD 754
T 57 Grenaon Strest

B Muckay QLD 4740

EHP MINERALS
Freee 801 Clerderrie Roaal
Hiswriiham VIC 1122
T PO e 425
Spnng HEl QLD 4004
Andrea RUTLEY
Feame 14 Peratuls Clenmit
Frerwat Laks QLD 4077
Ta: DHP Mineris
P Bow &5
Tprranng Hill (ILD 4004

Krith MAYES

Free:  Marth Explorason
154 Abermratny Road
Baemant WA H104

Tor Morth Liowied
7 Mavreraew Sireer
Meileon QLD s
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Tem WHITING
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Hege SMITH
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T LT
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Kava SUTD
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The Ol Company of Austrabis
GPO Bax 144
Brakars QLD 80171

Sylvia MICHAEL
Fram 111 Payne fren
b QLD w0
Ter 139 D Terrade
Haghgate Hill LD 4100

Andrew McMAHON
From:

1/#8 Sandiord Soeet
£ Lursa QLD 4047
T 7T Adexarsdes Avense
Tarngs (LD &7
Western Australia

Munnew FLEMING

From C/- Moant Kash Vilage
Prvwaie Mad Dag | Post Ofsce
Lainater WA S50

T 8714 Gandies Sireet
Southy Perih WA 6151

Allan TRENCH
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Kambadds Ml /5 [ves Gold Mine
Kambadds Wi, ST

Tis Weestmmn Mining Corporanon - Expl,
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Migel SMITH

From: GeoChest
Bjerpstedveion 1
PO Box 330
MN-4001 Stavanger
Morway

Ty Schlumberger GeoCuest
87 Colin Strest
Wasst Perth WA 6005

Shane WILKES

From:  26h French Street
Tuart Hill WA 6060

Ton: 4 Strickland Road
Ardross WA 6153

Bradley LARSON

From: 2 /89 Ewen Stroct
Scarborough WA 6019

Tox: 206 Wilding Street
Doubleview WA 6018

David SCHMIDT

From:  Bridge Oil
Lawel 9, 255 Elizabeth Street
Sydney NSW 2000

Tou ["arker & "arsley Australasia Pty
Lewvel 7, 225 5t Georges Terrace
Perth WA 6000

Craig RAYNES
From: 131 Lawnbrook Eoad
Walliston WA 6075
T PO Box 410
K.arratha WA 6714

Peter CHAMBERS

From: Lot 18 Tapper Road
Banjup WA 6164

T Unit 2, 4 Ansty Streot
South Perth WA 6151

Mark FAWKES

From: Sons of Gwalia Ltd
PO Box 208
Laverton WA 6440

T PO Box 148
Laverton WA 440

Andrew BOYD

From: 11 Raglan Strect Maorth
Ballarat VIC 3330

Tew: WMC Exploration
35 MeDonald Stroet
Kalgoorlie WA 6430

Josef HOLZSCHUH

From: 2/39 Lawler Strect
Sputh Perth WA 6151

To University of WA
Dept of Geology & Geophysics
Medlands WA 907

lan SIMON

From: CRA Explrrrnﬁnn F‘I}' Lid
PO Box 175
Belmont WA 6104

T 37 Belmont Avenue
Belmont WA 6104

Dylan MAIR

From: Flat4, 2a Loyola Avenue
Brunswick VIC 3056

To: 26/32 Tubilee Street
South ["erth WA 6151

Trent JULYAN

From: 433 Warwick Koad
Greenwood WA 024

Tir: Llyut 9/10 Farrhaven Terrace
Hillarys WA 6025

Michael NELSOMN

From: Unit4, 75 Glendower Street
Highgate WA 6003

Tin 46 Kings Park Road
West Perth WA 6005

Amanda BUTT
From:  Mewcrest Mining Lid
Lewvel 2, 339 Coronotion Drive

Milton QLD 4064
Tox: Hamersley Iron - KTF
PO Box 21
Dampier WA 6713
Dravid WILSON

From; Mewcrest Mimung Lid
17% Great Eastern Highway
Relmont WA 6104
Tx Mewerest Mining Lid
Level 2, Hyatt Centre
A0 Terrace Road
East Perth WA 6004

Michael SHARRY
From: Solo Ceophysics
"0 Box 333
Mt 1sa QLLY 4525
T Morth Lid
PO Box 231
Cloverdale WA 6105

Michael HAYNES
From: Domumion Mining Lt
PO Box 463
West Perth WA 6005
To BHI" Minerals Exploration

PO Box (ka2

Easth Perth WA 6892
Mark BUTTERWORTH
From: Morth Lid

1047 Gardner Street

Como WA /152
T &2 Circle Circle South

Dalkeith WA a00%
Stephen INGARFIELD
From: Ampolex Lid

PO Box A323

Sydney South NSW 2000
T Ampolex Lid

GO Box L902

Perth Wa 6001

Peter GOYNE

From: Western Geophysical
PO Box A383
East Porth Wi 6892

Ty 2/3 Strickland Strect
South Perth WA 6151

Martin FAIRCLOUCH

From: PO Box 565
Eastwood SA 5063

Tox: PO Box B0
Westminster WA 6061

Mark HITCHINGS

From: Bridge Oil Lud
255 Elizabeth Street
Sydney NEW 2000

Ton Parker & Parsley Australasia Ltd
Lewvel 7, 225 St Georges Terrace

Merth WA 6000

Tony DANZI

From: Lot B16 Francais Koad
Pickering Brook WA 6076

T 41 Kishorn Road
Applecross WA 6153

Jonathan LOWE
From: 24 The Escarpment
Willeton WA 6155
Tix BHI Minerals
3 Plaan Strneet
East Perth WA 6004

Victoria

Theadoros ARAVANIS
From: CRAEXPLORATION TYPLTD
1O Box BO93
Morthland Centre VIC 3072
Tin: CRAE ETé [ Group
I’rivate Bag 3
Bundoora MDC VIC 3083

Christopher DURRAND

From:  Deakin Hall
Monash University
Clayton VIC 3163

T 17 Gleghorn Koad
Kallista VIC 3791

Western Mining Corporation
From: 43 High Street
PO Box 157
Preston VIC 3072
T Level 6, West Tower
60 City Koad
Southbank VIC 3006

George JUNG
From: 20 Hartland Koad
Vermont South VIC 3133
Tin 3/37 Paxton Streact
Enst Malvern VIC 3145

Frank LINDEMAN
From:  Western Mining Corporation Pty Lid
"0 Box 157

Prostom VIC 3072
To: Luvel &, West Tower

6l City Koad

Southbank VIC 3006

David SPRING

From: FINA Exploration & Production
Lo Indstrielle C
7181-B Seneffe
Eelgium

T BHP Petroleum
CPO Box 1911K
Melbourme VIC 3001

Shanti RAJAGOPALAN
From: 19 Abott Lane
Moerth Adelaide 5A 3006
Tin: A0 Douglas Stroet
Rosanna VIC 3084

Kerry SLATER

From: 9 Warnuga Crescent
Berowra Heights NSW 2082

T 48 /682 Nicholson Street
Maorth Fiteroy VIC 3068

Rachel PERRY

From: 71 Mundy Street
Mentons VIC 3194

Tue B/19 Riversdale Road
Hawthorn VIC 3122

Cuy DUNCAN
From: PO Box Y5
Jesmond WNSW 2299
Tix PO Box 4236
Melbourne University VIC 3052

3% Preview FEBRUARY 1996



Sundar SARMA

From: 3 Tiffany Court
Kedlor VIC 336

Tix: 21 Duke Street
Kew VIC 3101

Simon CROSATO
From: WMC Expl. D
PO Box 157
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Southbank VIC 3006

Sergio VIEIRA
From: WMC Expl. Div
PO Box 157
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Caleb AMES
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Ter Dept of Earth Sciences
Monash University
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Meaghan McDOUGALL

From; 22 Dudley Street
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Upwey VIC 3158

Steven CARROLL

From: University of Melbourne
Schonl of Earth Science
Parkville VIC 3052

Tix: 16/12 Garton Street
MNarth Carlton VIC 3054

Rado REBEK
From: CRA Exploration Ltd
1O Box BOY3
Narthland Centre VIC 34972
Tix 58 Taparon Road
Templestowe VIC 3106

Geoffrey DUNN

From: Flat 6, 14 Waverley Avenue
Ivanhoe VIC 3079

To: Flat 1, 6 Murphy Grove
Preston VIC 3072

New South Wales

James REID
From: 2/9 Cilpin Street
Camperdown NSW 2050
To CRC-AMET
Macquarie University

MNSW 2100
Stuart HARPER
From: 2 Whitley Crescent
Karrinyup WA 6018
To: C /- Wardroom
HMAS Albatros
Mowra NSW 2541
Dona MIHUT

From:  University of Sydne

Dept of Geology & {gl.ﬁp]'lyslch

Sydney NSW 2006
Tex: 17/121 Burns Bay Road
Lane Cove MNSW 265

Hie MIHUT
From:  University of Sydney

Diept of Grology & Geophysics

Sydney MNSW 2006
T 17/121 Burns Bay Road
Lane Cove NSW 2066

Ying YANG

From: 135 Hillcrest Avenue
Hurstville NSW 2220

Tox 4/97 Hampden Hoad
Lakemba MNSW 2195

Trever MITCHELL

Fram: 90 Green Point Drive
Forster MSW 2428

To: 1/8 Skye Crescent
Forster NSW 2425

Sylvester WERCZYNSKI

From: 12/7 Alfred Square
St Kilda VIC 3152

T Genterrex Pty Lid
7-9 Ceorpe Place
Artarmon NSW 2064

Graham BUTT

From: Geoterrex Pry Lid
79 George Place
Artarmon NSW 2064

Tow: 3 Parry Street
Putrey SNW 2112

Gerard SUTTON

From: Urniversity of Wollongung
PO Box 1144
Wallangang NSW 2500

Tx Lnaversity of Waollongong
Morthfields Avenue
Wallongong NSW 2522

David COLEY

From: Mada Geophysical Pty Ltd
Post Office
Liki MSW 2484

Tow Mada Geophysical Pty Lid
Post Office Box 88
Uki NSW 2484

Leonie JONES

From: Dept of Geology
University of Wollongong
Wallongong MSW 2522

T Schonl of Geoscienoes
Uraversity of Wollongong
MNorthfields Avenue
Wiollongong NSW 2522

Andrew NELSON
From: Ampolex
PO Box A323
Sydney South NSW 2000
Tw: 62 Hawthorme Avenue
Chatswoind Wost NSW 2067

Paul HARRISOMN
From:  Amoco Production Co
PO Box 318
Liverpool NSW 2170
To: Amoco Production Co
CPO Box 7104
Sydney NSW 2000

Gavin DANEEL
From: PO Box 493
Bulimba QLD 4171
Ten Straits Resources Ltd
PO Box W10
Grosvenor Place NSW 2000

John STANLEY

From:

Tex:

University of Mew England
Geophysical Rescarch Institute
Armidale NSW 2351
Geophysical Research Institute
PO Box L9

University of New England
Armidale NSW 2351

Caroline BYRNE

From:

Tix:

Morth Exploration
Clarke Streo
Parkes NSW 2870
"Hillside'

Back Yamma Koad
Parkes NSW 2870

Babak VAHEBZADEH

From:

T

3/1 Holdsworth Street
Neutral Bay NSW 2089
C /- CD Solubons

Level 5, 225 Miller Street
Morth Sydney NSW 2060

Derecke PALMER

From:

T

Lnaversity of NSW

Dept of Applied Geology
PO Box 1

Kensington NSW 2052
Dept of Applied Geology
Uimiversity of NSW
Sydney NSW 2052

Michael PRIESTLY

From: 551 CGroeenhill Road
Burnside SA 5066

Tos 3 Nottingham Koad
Temora MSW 26656

Richard YELF

From:  Georadar Research Mty Lid
f Eastbank Boad
Coramba NSW 2450

T 412 Eastbank Foad
Coffs Harbour INSW 2450

ACT

Davad DOWNIE

From: 27 Booroondara Street
Reid ACT 261

Toe 5/9 Tristania Street
Rivett ACT 2611

Michael HOLZAPFEL

From: WMC
PO Box 1
Belmont WA 6104

T A7 Creswiel] Street

Campbell ACT 2612

Kevin FLEMING

From: 10/6 Bradley Street
Kandwick NSW 20031

Tin: Cendynamics Group
Research School of Earch Saences
Australian National University
Canberra ACT (200

Paul HYDE

From: 10 Polana Circuit
Kaloen ACT 2617

To 10 Pokana Circuit

Kaleen ACT 2617
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South Australia

Alexander BONTENAKEL
From: 4 Rice Court
Para Hills 54 5094

Tix: Morth Flinders Exploration
28 Greenhill Road
Wayville 5A 5004

Mark DEUTER

From: 9 Lbvett Street

Part Adelaide SA 5015
Tix: PO Box 110

Kent Town SA 5071

Zhe INGPING
From: 9 Dhvett Street

ort Adelaide SA 3015
Tex: PO Box 110

Kent Town SA 5071

Mark WEGNER
Frome 9 Divett Stroect

Port Adelmde 5A 5015
Tex: 'O Box 110

Kent Town SA 5071

Jenathon WHELLAMS
From: 9 Divett Strest

Port Adilaice SA 3015
T PO Box 110

Kent Town SA 5071

Dewi MORGAN

From: Santes Ltd
11th Raar, 101 Grenfell Streat
Adelade 54 5000

Tor: Santos Lid
tth Floar, 101 Grenfell Street
Adelaide SA 5000

Michael BARLOW

From: CHRA Exploration 'ty Lid
PO Bore 254
Morwood SA 5067

T CRA Exploration Pty Lid
PO Box 254
Kent Town 54 5071

Jonathon WHELLAMS
From: PO Box 281

Port Adelade 54 5015
Toy 1"O Box 110

Kent Town SA 5071

Bruce FINLAYSON

From: [Petrocorp Exploration Lid
Private Bage 2056
Mew Plymouth
Mew Zealand

Tow: Santos
100 Grendell Strect
Adelaide 54 3000

Geraldine TEAKLE

From: 4 Netley Averue
Lockleys SA 5032

T 103-105 King Willlam Strect
Kont Town SA 5067

Melanie RICHARDSOMN
From: Santos Ltd
101 Grenfell Street

Adelaide 5A 5000
To: 30/62 William Street
MNorwood SA 5067
Ric HORN
From: PO Box 85
Woodside 54 3244

|

Tux: PO Box 333
Little Hampton SA 5250

Mohammad Beza HAIDARIAN

To Geology & Geophysics
University of Adelaide
Adelade SA 5000

Stephen Busuttil

From:  MIM Exploration
CPO Box 1042
Brisbane QLD 400

T MIM Exploration
13 Maple Avenue
Forestville 54 5035

Tasmania

Michael ROACH

From: Umniversity of Tasmania
3003 Strickland Avenue
South Haobart TAS 7004

Tox: Ceology Department
Uiniversity of Tasmania
GI"O Box 252C
Haobart TAS 7001

Overseas

Kevin DODDS

From:  Schlumberger ST,
1 King=way
London WC2H 6XH
UK

Tn Schlumberger
kirkton Avemue, Livee
Aberdesn AD2 OBF
LK

Richard BRESCIAMNINI

From: BHP MINERALS PTY LTD
PO Box 6062
EAST PERTH

To: BHI* MINERALS
33 Yonge Street, Suite 610
Toromto, ONTARIO M3E 1G4
CAMNADA

John BURGESS

From; Kennecott Canada
Suite 4700, Canada Trust Tower
161 Bay Strect
Toronto, Omtario M3] 251
Canada

Tiw: Kennecott Canada Inc.
One Finanaal Place
1 Adelaide Street, East
PO Box 193
Toronte, Omtario M5C 2V
Canada

Baris LUM
From: Cominco Ltd - Exploration

Suite 2200, 120 Adelaide Street West

Toranta Cnitario
Canada M5H 1T

T Cominco Lid
400 - 200 Burrard Street
Vancouver, B.C,
Canada VaL 3L7

Mette MUNKHOLM

From: CRCAMET
Macquarne University
Morth Ryde NSW 2109

Tox: Genphysical Laboratory
Dept of Ceology
Finlands gade &
R200 Aarhus N
Drenumiark

Eric ALLISON

From:

Tox:

SPDC

Migeria

C /- Shell Centre ODLC /3
Lomdon

LK SE1 /NA

Xl

Sarawak Shell Berhad
Locked Bag No 1
MTRE S0

Sarawak

Malaysia

Richard TURNER

From:

Tor

EBHI' Minerals

PO Box 662

Perth WA 6001

BHF Minerals

Av. Apoquindo 4499 Piso 12
Las Condes

Santiago

Chile

Richard IRVINE

From:

Tix:

19 Murmek Crescent

Glen Waverley VIC 3150

BHI Minerals

29th Floor, Bank of China Tower
1 Garden Road

Hong Kong

Augustinho RIGOTI

From:

T

Av, Otacilio Tomanick, 376, ¢. 24
Jardim Bonfiglicli
San Paulo - SP 053483000

Brasil

Universidade Federal Do Paraova - Ufpr

Departémento De Geologia
Contro Politecovicn

. Cras Amencas
B1531-990 Curitiba - 'R
Arasil

Philip WANNAMAKER

From:

ESKI - Kesearch Park
391 Chipeta Way, 5te C
Salt Lake City

Utah 54108-1295

LisA

ESE1/ Limv, Of Utah
1515 Mineral Square
Salt Lake City, UT 84112
LisA

Dave HOPGOOD

From

Billiton International Metals B,
POy Box 436

Letdachendam 2260 AK
Metherlands

Billitom Indorwsaa

1" Bo 4793/ 1 KTM

Jakarta 12047

Incloresia

John BANCROFT

From

Tew

BI28 Silversprings Road, NW
Calgary Alberta TAB 3P8
Canada

Dept of Geology & Geophysics
Uriversity of Calgary

2400 University Drive, NW
Calgary Alberta TZN 1N4

Canada
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Duncan McNEILL

From: Geonics Ltd
1745 Meyerside Dave, U4
M:u.blhbdup,n Chtario
Canada

Te: Box 629
Chester, Nova Scotia
Canaca

Andrew LODGE

From:  BHP Petroleum
120 Collins Street
Melbourne VIC 3000

T BHP Patraleum
Devornshine Howse
Mavyfair Place
London WIX 6A0Q

Wayne MOGG
From: Kufpec (Indonesia) Ltd
PO Box 4292 /KT
[akarta 10001
Indonesia
To: Kufpec
PO Box 5291
Safat 13053
Kuwait
Florencio
FERMAMNDEZ-ALONZO
From: Awvda San Luls 40.5C
Madrnd 28033
Spaan
T Alcala De Los Gasules
no 950
28033 Madrid
Spamn
Sarah RYAN
From: PO Box 36

Souith Glenelg 5A 5045
To: Schlumberger Cambridge

High Cross

Madmgley Ruad

Cambridge CB3 OEL

LK

Ronald SEITZ

From: Esso Australia Lid
CPO Box 400C
Melbourne V1T 3001

T Exxon Explaoration Co
CPB/T53A
122 Benmar, Houston
USA

Brian GROVES
From: Placer Dome Inc - Expl.
Llept

523 Burch St Sth, FO Box 960

Timmins Ontario P4N 7H]
Canada

T Placer Dome Canada Lid
1440 High Allan Drive
Kamloops, B.C. V15118
Canada

Resignations

New South Wales

Nigel BROWN
PO Box 1116
Hozelle NSW 20054

Brent EMMETT
"0 Box 661
Morth Sydney NSW 2059

Gregory LEMON
Genphusicist

10 Curtin Cres
Marmbra NSW 2035

Faniel CLARK
226 Saunders Road
Cakville NSW 2755

Justin GARDMNER
2M B Beecroft Road
Cheltenham NSW 2119

ACT

Kevin McCUE

AUST SEISMOLOCIC AL
GO Box 378

Camberra ACT 2601

Victoria
Martinus LIGTENDAG
Sheell Australia EXC /120

GPO Box 872K
Melbourne VIC 3001

Andrew SUTHERLAND
SCHLUMBERGER SEACO [NC
Level 3, 312 5t Kilda Koad
Melbourne VIC 3004

Mike COUSING

ESS0 AUSTRALIA LTD
GPO Box 4000
Melbourne VIC 3001

Kerry O'SULLIVAN
CRA Exploration Pty Lid
Bundoora Private Bag 3
Bundoora MDHC, VIC 3083

Kevin KEAY
42 Unite Street
Melton VIC 3337

Western Australia

Tina Ann MANDER
PO Box 672
Medlands WA 6009
Jehn SCHULSTAD
PO Box 114
Guildford WA 8055

Overseas

Bruce DUFF

Expl & Production Dept;
["etrofinal

Rue de 1" Industrie 52
1040 Brus st

Belgium

Where Are They?

Does anyone know the
new address for the
following members?

Karen CHRISTOFHERSON
Last known address

PO Box 8533

Hamilton Central QLD 4009

Ken WITHERLY
Last known address

BHF Minerals INC
01 Glenferrie Koad
Hawthorn VIC 3122

Francis IENTILE
Last known address
35 Hancott Street
Ryde NSW 2112

Dinu RADUCANLU
Last known address
4/ 16 Chester Strest
Woollhara NSW 2023

Marcus FLIS

Last known address
Hamersley Iron Pty Ltd
PO Box 21

Drop Point WA

Alison McCUTCHEON
Last known address
Ampolex Lid

PO Box A323

Sydney South NSYY 2000

Ben OOSTERMEYER
Last known address
WMC

PO Box 91

Belmuont WA 6104

Risto PIETILA

Last known address

Fh.llukumpu Western Australia
ty |

Lok Fl, Burswiood Crt, 141
Burswiond Road

Burswood WA 6100

Sally SUTHERLAND
Last known address

6 Shah Court

Flagstaff Hill SA 5159

Roland HILL

Last known address
Mewcrest Mining Ltd

179 Great Eastern Highway
Belmont WA 6104

Cang YU

Last known addreass
Limiversity of NSW

Umi 87 /125 I"ark Road
Dimdas NSW 2117

Patricia REEVE

Last known address
84-86 Merluma Road
Park Ridge QLD 4123

Shaun GREGORY
Last known address
BHP Petroleum
GO Box 1911K
Melbourne VIC 3001

David ORMEROD

Last known address

BHF Petroleum

BHF Petrl, PI., 120 Collins Strect
Melbourne VIC 3000
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Calender of

Events

July 23-27 1996

Western Pacific Geophysics
Meeting of the American
e |1}r'|"|} sical Lndon

Brisbane
For Frrther details:
Mike McElhinny
Gondwana Consultants
PO Box 5
Hat Head NSW 2440
Tel: ((365) 65 7604
Fax: {(W65) 65 7ol

Sept 30 - Oct 3 1996

ath Int’l Conference on
Ground Penetrating Radar

Aoba Memorial Hall,
Tohoku Liniversity,
Sendai, Japan

For j"urH.!rr details;
Dir Muotoyuks Sato
GPR 86 Technical Clairman
| 1} il o L
oig Fathli i e
ok mrlfr-uh,r
Smn‘m I3‘3-!'.] ?? apin

F.:r.r. +81-22-222 2144
eIrn'.' G RY6@earth. to-
wokn.ac.jp

November 10-15 19%&

SEG Annual Meeting
Denver, USA

For further details:

SEG, Tusla LISA

Fax: 0011-1-918-493 2074
February 23-27 1997
12th ASEG Conference &
Exhibition
Sydney Convention &
Exhibition Centre,
Australia

For further details:

ASEG Conference Secretarut

Conference Action Pty Lid

PO Box 1231

Maorll ‘xyd:wy NSW NIA9,
nestral i

Tel: +61-2-9955 8333
Fax: +67-2-9956 5154
email; CEQINST@IBM.NET

September 14-1H 1997

Exploration 97
dth Decennial
International Conference
on Mineral Exploration
Toronto Canada

For further defails;

CAMESE

101-345 Renfrew Drive

LW&EF"! Ontario Canada

Tel: (N17-1-905-51.3 (N146
Fay: 0011-1-905-513 1834

Emuil: 1032145458 com-
PHSEFTe.COM




