Geochemical characteristics of
Mesozoic petroleum systems in the
Bonaparte Basin, NW Australia

Dianne Edwards
John Kennard Roger Summons

James Preston John Zumberge
AGSO

ZYUSTRALIAN

IMETROLEUM /

@M OOPERATIVE / 4
INESEARCH

@M ENTRE BHP AUSTRALIAN GeOMark
GEOCLOGICAL SURVEY
ORGANIS ATI ON

00/1055



Acknowledgements

e Paul Carroll (BHP Petroleum)
o Brett Walker (OMV)

e Phil Woods (Consult.)

e Neil Tupper (Santos)

e Clinton Foster, Lindell Emerton,
Janet Hope, Natalie Johns (AGSO) pese

ol




1 Sunrise

~__~—Troubadour -

| Laminaria
: Buffalo

/&N ( ElangW

/' "%\ Bayul "\ |
,. /' contans " BONAPARTE

“Oliver J \ \
Octavius / o\ > ) BASIN
Jabiru
Puffin Qhallis_
Skua Talbot
S Maret Mﬁp’ntara
~._  Kalyptea@

Buffon™

& Cornea
Scott Reef
@ Caswell

Brecknock 5

@Gwydion

0/1070



Presenter
Presentation Notes
.


Bonaparte-Browse 0|I Famllles

'y
o
o
o]
o

Sunrise

Gwydion
Caswell

— Tenacious

Skua
Talbot
Birch

Puffin
Challis
Cassini

- Jabiru

= Cretaceous

Marine algal,
bacterial mput

L Jurassic

Vulcan

Undan

Elang
Kakatua

Waggon Creek

Turtle
Barnett

Brecknock
Scott Reef

Laminaria
Corallina

— Jahal
Oliver

Puffin
Montara
Bilyara

aret

. Petrel

Jurassic

Carboniferous

Fluvio-deltaic - Marine Oils

. High terrestrial
Jurassic input

b

Vulcan

Permian

.::.?l - _"'..‘. !I\-
00/1024

Confidential - in house use only


Presenter
Presentation Notes





Summary

e Bonaparte-Browse oils of Mesozoic age
originate from marine and fluvio-deltaic
source rocks

e Two Groups of Oils; Marine-affinity
Terrestrial-influence
e 7 Mesozoic and 2 Paleozoic Oil Families

e Other effective source rocks bhesides Late
Jurassic marine sediments are inferred
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Talk Qutline

e Introduction

e Geochemistry of Vulcan Oils

e Vulcan Source Rocks

e Vulcan Petroleum Systems

e Bonaparte-Browse Oil Families
e Conclusions




Vulcan Mesozoic oil / condensates
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Talk Qutline

e Introduction

e Geochemistry of Vulcan Oils
e Vulcan Source Rocks

e Vulcan Petroleum Systems

o Bonaparte-Browse Oil Families
e Conclusions



Presenter
Presentation Notes





Vulcan Sub-basin Oil Families
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Vulcan Mesozoic oil / condensates
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Vulcan Oil Maturity Trends
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Vulcan Oils Summary

e Family 1 marine oils
Jabiru, Challis, Skua, Birch, Talbot, Tenacious

e Family 2 condensates
Swan, East Swan, Eclipse

e Family 3 marine oils with terrestrial

Influence
Oliver, Bilyara, Montara, Maret

e Mixtures: Puffin, Pituri olls
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Talk Qutline

e Introduction
e Geochemistry of Vulcan Oils

e Vulcan Source Rocks
e Vulcan Petroleum Systems

o Bonaparte-Browse Oil Families
e Conclusions
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Early Jurassic Paleogeography
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Plover Source Rocks
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Source Rock Summary

Mixed Type ll/lll, oil/gas-prone OM throughout,
upward decrease in land-plant influence

e Echuca Shoals Fm: marine, immature

e Upper Vulcan: marine, immature, limited extent

e Lower Vulcan Fm: marine, mature
TOC = 2%, HI = 250

e Plover Fm: marine + land-plant, mature
shales av TOC = 2%, HI =200
coals av TOC =35% HI =400 oo ts
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Talk Qutline

e Introduction
e Geochemistry of Vulcan Oils
e Vulcan Source Rocks

e Vulcan Petroleum Systems
o Bonaparte-Browse Oil Families
e Conclusions
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Vulcan Sub-basin Qil Families
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Talk Qutline

e Introduction
e Geochemistry of Vulcan Oils
e Vulcan Source Rocks

e Vulcan Petroleum Systems

e Bonaparte-Browse Oil Families
e Conclusions
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Conclusions

e Late Jurassic Lower Vulcan sourced
economic oil accumulations

o Early-Middle Jurassic Plover Fm sourced
oils in Bonaparte (Oliver, Laminaria),
Browse (Maret)

e Early Cretaceous Echuca Shoals sourced
oils in northern Bonaparte (Elang West)
and Browse (Caswell, Cornea)
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Conclusions

e Early-Middle Jurassic Plover Fm
least understood petroleum system

e Very good source potential
e Many, inhomogeneous source units

e Sourced olls in the Vulcan,
Flamingo/Sahul Syncline, Browse

e Further undiscovered potential
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