
I 

THE AUSTRALIAN PETROLEUM PRODUCTION & EXPLORATION ASSOCIATION LIMITED 

THE APPEA JOURNAL 
1999 

VOLUME 39 PART I 

Technical and Commercial Papers 

APPEA 

1999 APPEA Conference 
Perth, 18 -21 April 1999 

ISSN 1326 -4966 



THE AUSTRALIAN PETROLEUM PRODUCTION & EXPLORATION ASSOCIATION LIMITED 

Front cover: This year's cover design is by Andy Meier of 
Q Multimedium Pty Ltd, Perth, WA. The design combines a 

number of images to express the theme 'Oil and Gas: the 
Energy for Growth'. The abstract seismic image is based on 
a nortion of line WAS 7620. Dublished by Marita Bradshaw 
and co- authors of AGSO in the 1998 PESA WABS 2 

Symposium Proceedings. The donkey pump is a WAPET 
photograph from Barrow Island. The old rig is the Oakes - 
Durack bore in northern WA in 1923, the photograph being 
part of the collection of the Geological Survey of Western 
Australia. The image of Perth was provided by P.G. Purcell. 
Other small images are from Q's stock files. The co- 
operation of all individuals and organisations in agreeing to 
the use of these images is gratefully acknowledged. 

2 -APPEA JOURNAL 1999 



THE AUSTRALIAN PETROLEUM PRODUCTION & EXPLORATION ASSOCIATION LIMITED 

THE APPEA JOURNAL 
1999 

VOLUME 39 PART I 

Technical and Commercial Papers 

APPEA 
APPEA Councillors 

Chairman: 

Vice Chairman: 

John Crum 
Apache Energy Limited 

Jim Caffrey 
BHP Petroleum Pty Ltd 

Dennis Benbow 
Magellan Petroleum Australia Limited 
Marius Bremmer 
Shell Australia Limited 
Rod Brown 
Petroz NL 
Kenneth Fitzpatrick 
Mobil Exploration and Producing Australia 
Pty Ltd 
John Gass 
Chevron Asiatic Limited 
Mike Harding 
BP Developments Australia Limited 
Nick Heath 
Esso Australia Ltd 
Agu Kantsler 
Woodside Energy Limited 
Grant King 
Boral Energy Limited 
Jeremy Lawrance 
Santos Limited 
Paul Underwood 
Tap (Harriet) Pty Ltd 

The 1999 APPEA Conference Committee 

Chairman: Ken Fitzpatrick 

Members: Terry Barr, Jim Embury, Lynda Gordon, Bill 
Grierson, Birgitta Hartung -Kagi, David Hayes, Angus 
Jones, Todd Jurkans, Mark Parsons, Peter and Robyn 
Purcell, Jillian Rickard, Boidy Sibley, Paul Underwood, 
Geoff Wedgwood. 

Journal Papers Committee 

Chairman: Peter and Robyn Purcell 

Members: Tony Bint, Ivan Bristow, James Crowley, 
Birgitta Hartung -Kagi, Russell Lagdon, Arthur Mory, Noel 
Mullen, Raj Rajeswaran, John Scott. 

Appreciation is extended to the following people who 
kindly acted as external referees: 

Bob Alexander, John Backhouse, Matthew Battrick, Jack 
Buswell, R. Charlebois, Peter Cochrane, Andrew Coles, 
Tracey Colley, Ian Donaldson, Ian Dyson, Grant Ellis, 
Steve Fisher, Stephan Fritz, Simon George, John Gorter, 
Tracey Gray, Jeff Haworth, John Hillard, Alan Howell, 
Anthony Hughes, Robert lasky, Hank Koelemij, Michael 
Lawry, Joe McNutt, Eamonn Montague, Andrew Murray, 
Keith Myers, Kellie Pendolay, Jim Preston, Paul Robinson, 
Greg Smith, Don Spector, Iva Stejskal, Jeremy Storey, 
Chris Swarbrick, Alan Tait, Stan Teerman, Greg Terrens, 
Neil Thompson. Neil Tupper, Alwyn Vear, John Vine, Jim 
Winterhalder and Geoff Wood. 

APPEA JOURNAL 1999 -3 



THE AUSTRALIAN PETROLEUM PRODUCTION & EXPLORATION ASSOCIATION LIMITED 

An Association Not for Gain -Limited by Guarantee. 
(Incorporated under the Companies [New South Wales] Code) 

THE APPEA JOURNAL 
1999 

APPEA 
AUSTRALIAN PETROLEUM PRODUCTION AND 

EXPLORATION ASSOCIATION LIMITED 

© This collection APPEA Limited 1999. Authors retain 
in respect of their own contribution. 

This book is copyright. Apart from any fair dealing for 
purposes of research, criticism or review, as permitted 
under the Copyright Act, no part may be reproduced by any 
process without written permission. Inquiries should be 
made to the publisher. 

Copying for educational purposes. Where copies of part or 
the whole of the book are made under section 53B or 
section 53D of the Act, the law requires that records of such 
copying be kept. In such cases the copyright owner is 

entitled to claim payment. 

ISSN 1326 -4966 

Published by the: 
Australian Petroleum Production and 
Exploration Association Limited. 

CB 
Production editing, co- ordination and publishing agent 
Christopher Beck Books 
Level I, Kingsford Smith Drive, Hamilton, Queensland, 4007. 
PO Box 719, Hamilton Central, Queensland, 4007. 
Phone: (07) 3268 3588. Facsimile: (07) 3268 3841. 
e -mail: chrisbec @eis.net.au 
Publisher: Christopher Beck. Coordinating editor: Nicole 
Mutiner. Production editing: Candace Wright and 
B.J. Fensom. Art director: Chris Starr. 
Printing: Impact Printing, Melbourne. 

4 -APPEA JOURNAL 1999 

APPEA SECRETARIAT 
Head Office: 
Australian Petroleum Production & 
Exploration Association Limited. 
GPO Box 2201, Canberra, ACT, 2601. 
Level 3, 24 Marcus Clarke Street, 
Canberra, ACT, 2600. 
Telephone: (02) 6247 0960. 
Fax: (02) 6247 0548. 
e -mail: appea @appea.com.au 

Executive Director: Barry Jones 
Deputy Director: Peter Cochrane 

Canberra staff: Lyn Alexander, Lisa Baulman, Geoff 
Furnell, Peter Gniel, Lynda Gordon, Lisa Mottershead, 
Noel Mullen, Carolyn Shulkins, Cath Sutton. 

Perth Office: 
PO Box 7039 
Cloisters Square 
Perth WA 6850 
Level 2, QV I Building, 
250 St George's Terrace 
Perth WA 6000 
Telephone: (08) 9321 9775. Fax: (09) 9321 9778. 
e -mail: ngrazia @appea.com.au 

Director (Western Australia): Niegel Grazia 

Perth Staff: Graham Collins, Helen Hale, Don Sanders, 
Helen Mae Souter. 



THE APPE 

CON 
Energy for growth 

M.T. Bradshaw, C.B. Foster, M.E. Fellows an 

D.C. Rowland 
The Australian search from petroleum: 
patterns of discovery 

M. Meaton 
Oil and gas industry in Western Australia 

3 

North West Shelf 

G.W. O'Brien, M. Morse, D. Wilson, 

A JOURNAL 1999 

TENTS 

d 

2 

0 

P. Quaife, J. Colwell. R. Higgins and C.B. Foster 
Margin -scale, basement -involved 
compartentalisation of Australia's North 
West Shelf: a primary control in basin -scale 
rift, depositional and reactivation histories 

40 

R.E. Swarbrick and R.R. Hillis 
The origin and influence of overpressure 
with reference to the North West Shelf, 
Australia 

64 

J.G. Kaldi, G.W. O'Brien and T. Kivior 
Seal capacity and hydrocarbon 
accumulation history in dynamic petroleum 
systems: the East Java Basin, Indonesia and 
the Timor Sea Region, Australia 

73 

Carnarvon Basin 

D.R. Kingsley and L.A. Tilbury 
Impact of 3D seismic on exploration and 
drilling success in the Dampier Sub -basin, 
WA 

87 

A.J. Crowley 
The M. australis sandstones, Dampier Sub - 
basin, Australia 

104 

S.M. Polomka, J. Bruins, G.A. Spanninga and J.P. Mennie 
WA-27I-P, Exmouth Sub- basin- 
intergrated prospectivity evaluation 

115 

D. Sibley, F. Herkenhoff, D. Criddle and M. McLerie 
Reducing resource uncertainty using 
seismic amplitude analysis on the Southern 
Rankin Trend, northwest Australia 

128 

M.I. Micenko, R. Rutherford and J. Crane 
Seismic -based reservoir characterisation of 
the Wandoo Oil Field 

G.K. Ellis, A. Pitchford and R.H. Bruce 
Barrow Island Oil Field 

149 

158 

APPEA JOURNAL 1999 -5 



C ONTENTS 

Bonaparte and Browse basins 

J.M. Kennard, I. Deighton, D.S. Edwards, J.B. Colwel 
G.W. O'Brien and C.J. Boreham 
Thermal history modelling and transient 
heat pulses: new insights into hydrocarbon 
expulsion and 'hot flushes' in the Vulcan 
Sub -basin, Timor Sea 

17 

M. Lisk, M.P. Brincat, G.W. O'Brien, P.J. Eadington an 

M. Faiz 

Palaeo- hydrology of the Vulcan Sub -basin: 
implications for trap integrity 

7 

d 

208 

N.A. Newell 
Water washing in the Northern Bonaparte 
Basin 

227 

Petroleum systems and frontiers 

R.G. Lennon, R.J. Suttill, D.A. Guthrie and A.R. Waldron 
The renewed search for oil and gas in the 
Bass Basin -results of Yolla -2 and White 
Ibis I 

248 

C.J. Boreham and R.E. Summons 
New insights into the active petroleum 
systems in the Cooper and Eromanga 
basins, Australia 

263 

6 -APPEA JOURNAL 1999 

D.S. Edwards, H.I.M. Struckmeyer, M.T. Bradshaw and 
J.E. Skinner 
Geochemical characteristics of Australia's 
southern margin petroleum systems 

297 

G.M. Carlsen, S.N. Apak, K.A.R. Ghori, K. Grey, and 

M.K. Stevens 
Petroleum potential of the Neoproterozoic 
Western Officer Basin, Western Australia, 
based on a source -rock model from 
Empress I A 

322 

J.D. Gorter and J.M. Davies 
Upper Permian carbonate reservoirs of the 
North West Shelf and Northern Perth 
Basin, Australia 

343 

S.A. Smith, P.R. Tingate, C.M. Griffiths and J.N.F. Hull 
The structural developmemt and 
petroleum potential of the Roebuck Basin 

364 

R.A. Cook, R.C. Gregg and D.J. Bennett 
New thinking on the petroleum 
prospectivity of deep Mesozoic sediments 
in New Zealand basins 

386 



CONTENTS 

Geochemistry 

B.G.K. van Aarssen, T.P. Bastow, R. Alexander and 

R.I. Kagi 
Age determination of crude oils in the 
Barrow Sub -basin using palaeoclimate 
related variations in higher plant 
biomarkers 

399 

A. Pitchford, S.C. Teerman and P.A. Clark 
The use of oil fingerprinting to enhance 
field production on Barrow Island 

408 

R.L. Kaufman and B. Robertson 
Application of reservoir geochemistry in 
the lagifu -Hedinia Field, Papua New 
Guinea 

421 

Borehole technology 

P.J. Boult, R. Ramamoorthy, P.N. Theologou, 
R.D. East, A.M. Drake and T. Neville 
Use of nuclear magnetic resonance and 
new core analysis technology for 
determination of gas saturation in Pretty 
Hill Sandstone reservoirs, onshore Otway 
Basin 

437 

H. Crocker, C.C. Fung and K.W. Wong 
The Stag Oil Field formation evaluation: a 
neural network approach 

45! 

B.J. Evans 

Developments in pore pressure prediction 
using seismic -while -drilling technology 

461 

M.J. Walker 
Advances in wireline data acquisition in 
synthetic -based mud systems and strategies 
for improved formation evaluation 

Exploration technology 

A . Brakel 
Avoiding stratigraphic confusion in 
exploration: the need for standards in 
sequence stratigraphy 

475 

485 

I. Kivior and D. Boyd 
The interpretation of aeromagnetic surveys 
for hydrocarbon exploration 

494 

Field management and reservoir 
characterisation 

J.M. Willetts, D.J. Mason, L. Guerrera and P. Ryles 

Legendre: maturation of a marginal 
offshore oil discovery to development 
project 

M.R. Fabian 

Wandoo: the development of a marginal 
field 

504 

523 

APPEA JOURNAL 1999 -7 



CONTENTS 

K.R. Black 

Griffin Venture gas turbine failure 1997 
532 

F.X. Jian 

3D stochastic reservoir modelling and field 
development planning 

537 

T. Azizi, M.M. Rahman and S.S. Rahman 
Design and planning of low permeability 
reservoir stimulation by acid treatment: an 
integrated laboratory analysis 

548 

Aboriginal heritage and native title 

R. Liddle 
The Mereenie lease negotiations in the 
Amadeus Basin -an historical perpective 

562 

Environment 

C.R. Sherwood, A.J. Heyward, A.T. Revill, L. Scott and 
C.B. Fandry 
Environmental management on the North 
West Shelf: a review of existing data 

568 

M.M. Gagnon, K. Grice and R.I. Kagi 
Biochemical and chemical parameters for 
aquatic ecosystem health assessments 
adapted to the Australian oil and gas 
industry 

584 

8 -APPEA JOURNAL 1999 

G.L. Cobby and R.J. Craddock 
Western Australia Government decision - 
making criteria involved in the regulation of 
drilling fluids offshore 

600 

R.T. Stoklosa 
Practical application of environmental risk 
management- Gorgon LNG Project case 
study 

606 

R.A.D. Wright 
Public environmental reporting for the oil 
and gas industry 

R. Papp and S.J. Fisher 
Drilling fluids and their environmental 
management: characterisation of base 
fluids and the introduction of quality 
control procedures 

622 

628 

R.J.A. Papp and N.F. West 
Drilling fluids and their environmental 
management: the introduction of an ester 
oxygen -based fluid 

640 

G.A. Oliver and S.J. Fisher 
The persistence and effects of non- water- 
based drilling fluids on Australia's North 
West Shelf: progress findings from three 
seabed surveys 

647 



CONTENTS 

Legal and commercial 

D. Howard 
Underground gas storage -legal and 
regulatory requirements in Australia 

P.F. Dighton 
LNG -past, present and future 

A. Greenwood 
Gas market deregulation, upstream 
competition and associated issues 

663 

671 

675 

R.J. Williams 
The benefits of hindsight in Australian asset 
valuations 

P.G. Le Huray 
Timor Gap -the practical application of 
Indonesian withholding taxes 

694 

707 

J.H. Murray 
Australia's proposed goods and services 
tax -some comments from an oil and gas 
perspective 

POSTERS (See sub -index) 

713 

723 

APPEA JOURNAL 1999 -9 



THE 1 999 APPEA CONFERENCE SPONSORS 

Principal sponsors 
J B Were & Son 

BHP Petroleum Pty Ltd 

Satchel sponsor 
Esso Australia Ltd 

Supporting 
APPEA Journal 

APPEA Exhibition 
Conference lunch 

Official evening function 
Promotional banners 

Morning /afternoon tea breaks 
Opening presentation 

Continuous tea and coffee 

Conference writing pads 
Conference pens 

Monday happy hour 
Tuesday happy hour 

Ice Breaker sponsors 
Arthur Robinson & Hedderwicks 

Chevron Asiatic Limited 
Christopher Beck Books 

Coastal Oil & Gas Australia Pty Ltd 
Fugro Survey Pty Ltd 

Labrador Petro Management Pty Ltd 
Magellan Petroleum Australia Limited 

OGCI Australia Pty Ltd 
PanCanadian Petroleum Limited 

Petroz NL 
Robertson Research Australia Pty Ltd 

Woodside Energy Limited 

Farewell cocktail party sponsors 
Christopher Beck Books 

Icon Oil NL 
PanCanadian Petroleum Limited 

Petroz NL 

10 -APPEA JOURNAL 1999 

sponsors 
Schlumberger Oilfield Australia Pty Ltd 
Texaco Australia Pty Ltd 
Boral Energy Limited 
Halliburton Australia Pty Ltd 
Woodside Energy Limited 
Apache Energy Limited 
Shell Company of Australia 
Western Australian Department of 
Resources Development 
Fugro Survey Pty Ltd 
Epic Energy Pty Ltd 
Coastal Oil & Gas Australia Pty Ltd 
Baker Hughes /Western Geophysical 

Technical /Commercial session sponsors 
AEC International (Australia) Pty Ltd 

Geotechnical Services Pty Ltd 
KPMG 

Mobil Exploration & Producing 
Australia Pty Ltd 

Petroz NL 
Texaco Australia Pty Ltd 
Woodside Energy Limited 

Miscellaneous sponsors 
Functions: 

John Coppins Wine Merchants 
Safety Awards: 

PricewaterhouseCoopers 
Marquee- farewell function: 

Santos Ltd 



ABBREVIATIONS AND ACRONYMMS 

AAPG- American Association of Petroleum Geologists. 
AmCS -American Chemical Society. 
AGI- American Geological Institute. 
AGU- American Geophysical Union. 
ASLO -American Society for Limnology and 

Oceanography. 
API -American Petroleum Institute. 
AAP- Association of Australasian Palaeontologists. 
AusIMM -Australasian Institute of Mining and 

Metallurgy 
ABARE- Australian Bureau of Agricultural and Resource 

Economics. 
AGSO -Australian Geological Survey Organisation. 
AGPS -Australian Government Publishing Service. 
AIMS -Australian Institute of Marine Science. 
AIP- Australian Institute of Petroleum. 
AJES- Australian Journal of Earth Sciences. 
AMC -Australian Manufacturing Council. 
AMPLA -Australian Mining and Petroleum Law 

Association Limited. 
AMSA -Australian Marine Science Association. 
ASEG -Australian Society of Exploration Geophysicists. 
APPEA -Australian Petroleum Production and 

Exploration Association Limited. 
ASME- American Society of Mechanical Engineering. 
BMR- Bureau of Mineral Resources. 
BRS- Bureau of Resource Sciences. 
CSPG- Canadian Society of Petroleum Geologists. 
CSIRO -Comonwealth Scientific and Industrial Research 

Organisation. 
EIA- Environment Institute of Australia. 
EAOG- European Association of Organic Geochemists. 
FESWA- Formation Evaluation Society of Western 

Australia. 
GBRMPA -Great Barrier Reef Marine Park Authority. 
GSC- Geological Society of Canada. 
GSPNG -Geological Survey of Papua New Guinea. 
GSAm- Geological Society of America. 
GSA -Geological Society of Australia. 
GSL- Geological Society of London. 
GSNSW -Geological Survey of New South Wales. 

GSNZ -Geological Society of New Zealand. 
GSSA -Geological Survey of South Australia. 
GSV- Geological Survey of Victoria. 
GSWA -Geological Survey of Western Australia. 
HMSO -Her Majesty's Stationery Office. 

ICA- Institute of Chartered Accountants. 
IEA- Institute of Engineers Australia. 
IPA -Indonesian Petroleum Association. 
MESA -Department of Mines and Energy South Australia. 
MCA -Minerals Council of Australia. 
NELA -National Environmental Law Association. 
NCPGG- National Centre for Petroleum Geology and 

Geophysic. 
NZGS -New Zealand Geological Survey. 
NTGS- Northern Territory Geological Survey. 
PEANZ -Petroleum Exploration Association of New 

Zealand. 
PESA- Petroleum Exploration Society of Australia. 
PESGB -Petroleum Exploration Society of Great Britain. 
PASA- Pipelines Authority of South Australia. 
QDME- Queensland Deaprtment of Minerals and Energy. 
QDRI -Queensland Department of Resource Industries. 
QGS- Queensland Geological Survey. 
RACI -Royal Australian Chemical Institute. 
RSNZ -Royal Society of New Zealand. 
RSSA -Royal Society of South Australia. 
RSV -Royal Society of Victoria. 
TIA- Taxation Institute of Australia. 
SAA- Standards Association of Australia. 
SIA- Securities Institute of Australia. 
SCE -Society of Core Analysts. 
SEPM- Society of Economic Paleontologists and 

Mineralogists. 
SEG- Society of Exploration Geophysicists. 
SPE- Society of Petroleum Engineers. 
SPWLA- Society of Petroleum Well Log Analysts. 
SUT- Society for Underwater Technology. 
VIMS- Victorian Institute of Marine Science. 
WAMPRI -Western Australian Mining and Petroleum 

Research Institute. 

APPEA JOURNAL 1999-11 


