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Currently gas-filled structures sometimes received an earlier charge of liquid

hydrocarbons, and one area where this is common is the Browse Basin, NW Shelf of

Australia (Brincat et al., 2004). Giant gas resources in this basin are currently being appraised

for LNG development, and oil accumulations are yet to be found in more off-shore regions of

this basin. However, abundant oil-bearing fluid inclusions (FI) in present-day gas columns

give testimony to liquid petroleum systems that were active in the past. Although analytically

challenging, it is possible to analyse the molecular chemistry of these trapped oils, including

in cases where the FI oil yields are high, the carbon isotopic composition of individual n-

alkanes (George et al., 2006). These data provide information about palaeo oil charge

composition (e.g. source and thermal maturity at expulsion) and reservoir fill history.

In this study, seven FI oils recovered from gas columns in the Browse Basin were

analysed (Heywood-1, Crux-1, North Scott Reef-1, Argus-1, and Ichthys-region FI oils

Brewster-1A, Dinichthys-1 and Titanichthys-1). FI oil source and maturity characteristics

have been compared to those of condensates recovered in the region. Biomarker evidence

from Heywood-1 FI oil suggests that Jurassic source rocks, similar to those that generated oils

in other fields on the NW Shelf, have also generated oil in the Browse Basin. In contrast,

Ichthys-region and Crux-1 FI oils contain relatively high abundances of 30-norhopanes and

2-methylhopanes, indicating that a carbonate source containing significant amounts of algal

and/or bacterial organic matter has contributed to the hydrocarbon charge. North Scott Reef

and Argus FI oils have biomarker signatures intermediate between the “Jurassic” and the

“calcareous” biomarker signatures, while low-abundance biomarkers of the condensates may

be compromised by migration-contamination, a process that clearly lends extraneous

biomarkers to Gorgonichthys condensate. The oils from the more inboard Browse Basin oil

fields such as Cornea and Gwydion fields, that are believed to be derived from the Lower

Cretaceous Echuca Shoals Formation, are geochemically different, thus suggesting the

presence of at least three different effective oil source rocks in the region.
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Figure 1. Normal oil window and unusually high aromatic maturity parameters
for Heywood-1 and Brewster-1A FI oils.

Unusually high aromatic maturity parameters for samples from the Ichthys-region (e.g.

DNR-1 ratios > 40 for Brewster and Gorgonichthys; Fig. 1) coupled with basin modelling

analysis constrained by homogenisation temperatures of oil-bearing and co-eval aqueous FIs

indicate post in-reservoir thermal alteration of hydrocarbons. Very high low-molecular-weight

hydrocarbon aromaticity values also suggest that some of the FI oils and most of the

condensates experienced evaporative fractionation.

The distribution of oil inclusions may give hints as to where an early oil charge has

been displaced by a later gas charge, or how much of this oil may be dissolved in the gas

phase. In addition, the geochemistry of FI oils may also help to predict condensate contents in

neighbouring plays. Most importantly, our data demonstrate that the first, often liquid

hydrocarbon charge in gas fields can be constrained by the distribution and composition of oil

inclusions, and such oil may be related to both known and hitherto unknown petroleum

systems.
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