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The Petroleum Geochemistry of Oils And Source Rocks From 
The Northern Bonaparte Basin, Offshore Northern Australia 

Presented by j ames C. Preston (BHP Petroleum, Melbourne) and Dianne 5. Edwards (ACSO, Canberra) 
(Vic/Tas Branch luncheon meeting on Wednesday, March 21st) 

The discovery of hydrocarbons at Elang-1 
by BHP Petroleum and its joint venture 
pa rti cipants in 1993 establ ished the 

Northern Bonaparte Basin of offshore 
northern Austral ia as a commercia l h ydro•
carbon province (Figure 1 ). Since that time, 
geochemica l data from exp lorat ion wi ldcat 
well s, and those drilled to appra ise and 
develop commercial discoveries (such as the 
Corallina, Laminaria, Buffalo, Elang, Kakatua, 
Kakatua North and Bayu-Undan-Trulek 
fields), have been used to delineate the active 
petroleum systems of the Northern Bonaparte 
Basin. The study area compri ses the 
northeastern portion of the Territory of 
Ashmore and Cartier Islands, and the western 
part of the Zone of Cooperat ion Area A, and 
is spec ifi ca lly concerned w ith the wells 
located on and between the Laminaria and 
Flamingo Highs. 

The oils and condensates from this reg ion can 
be divided into two distinct chemical groups 
w ith corresponding reservoir types, namely, a 
sma ller group recovered from fracture 
porosity w ithin the Early Cretaceous Darwin 
Formation, and a larger group reservoired in 
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sandstones of the Mid-to-Late jurassic Plover 
and El ang Formations. The oil s recovered 
from the Darwin Formation have a marine 
source affinity a nd correlate w ith sediment 
extracts from the underlying Early Cretaceous 
Echuca Shoa ls Formation. The Elang/Piover•
reservoired o il s, which include all the 
commerc ial accumulat ions, were divided 
into two end-member families: the first 
includes the relat ively land-plant-influenced 
oil s from the northwestern part of the a rea 
(i.e. Laminaria, Cora llina, Buffalo fields), the 
second includes the relatively marine•
inf luenced oil s to the southeast (i .e. Bayu•
Undan fields). A third, intermed iate o il 
family, comprises the geographica lly a nd 
geochemica lly intermed iate oil s of the Elang 
and Kakatua fields. 

While none of these oi ls can be uniquely 
correlated w ith a single source un it, they 
show geochem ica l similarities w ith Mid-to•
Late jurassic source rock extracts. Organic•
rich rocks w ithin the Plover and Elang 
Formations are the major sou rce of 
hydrocarbons for this area. The range in 
geochemistry of the Elang!Piover-reservoired 

oil s may ari se due to fac ies var iation with in 
these sed iments, but is more probably due to 
the loca li sed add it ional input of hydro•
carbons generated from thermally mature 
organic-rich sea ls that overlie top-porosity in 
catchment areas and traps (the Frigate 
Formation in the northwestern oil family and 
from the Flamingo Group for the southeastern 
oil family). The short-range migration patterns 
dictated by the structural complex ity of the 
basin are reflected in the closeness w ith 
w hich var iat ions in the geochemica l 
character of the accumulated liquids 
correspond to vari at ions in the character of 
source-sea l lithologies. The length of 
migration pathways can therefore be inferred 
from the similari ty or otherw ise of source-sea l 
characters w ith those of the hydrocarbon 
accumulat ions themselves. The resulting 
observations may challenge existing ideas 
concern ing migration patterns, hydrocarbon 
prospectivity and prospect ri sking with in the 
Northern Bonaparte Bas in . 
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