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THE BONAPARTE BASIN

The Camlbrian to Recent Bonaparte Basin is located on the NorthWest Shelf of Australia and
covers 329,000 sg. km offshore and onshore (Figure 1).

The region is an established hydrocarloon province with a numiber of commercial discoveries.
New infrastructure is being constructed within the region, such as the Bayu-Undan LNG plant, with
a number of giant gas accumulations yet to be developed.

The area has remaining oil and gas potential, particularly in the Vulcan Sub-basin, Laminario-
Flamingo High and northern Sanhul Platform areas, with additional discoveries likely within the next
decade. The main exploration risk in the region is fault seal breach.,
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Figure 1. Paleaozoic and Mesozoic structural elements of the Bonaparte Basin.
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Figure 2: Total basin reserves for the Bonaparte Basin. Sourced from Oil and Gas Resources of Australia (OGRA) 2002.

The Bonaparte Basin has a complex structural history, consisting of a numier of Palaeozoic and

1) Northwest frending Late Devonian-Early Carbboniferous rift system (Petfrel Sub-basin).
2) Northeast trending Late Carboniferous-Early Permian rift system (proto-Vulcan Sub-basin and proto-

Late Triassic regional north-south compression, uplift and erosion -

Late Jurassic extension - series of linked, northeast-frending (Vulcan
Sub-basin, Malita and Calder Grabens) and southeast-trending (Sahul

Late Miocene 1o Pliocene convergence of the Australian and Eurasian
Plates - flexural downwarp of the Timor Trough and widespread fault
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Figure 5: Stratigraphy of the Bonaparte Basin. The Bonaparte Basin contains up to 15 km of sediments, comprising the southern Palaeozoic
0- and northern Mesozoic depocentres.
Figure 4: USGS (2000) assessment of the Bonaparte Basin. This is considered by Barrett et al. (2004) to be an
assessment of the basin’s ulfimate potential.

PETROLEUM SYSTEMS

The Bonaparte Basin has seven pefroleum systems lbased on geological and geochemical information. The systems are

concentrated in the Jurassic, Permian and Carloniferous (Figure 6).

Jurassic

1. Vulcan-Plover (1): Vulcan Sub-basin

2. Elang-Elang (!): Sahul Syncline, Flamingo High

3. Plover-Plover (.); Malita Graben, Sahul Plafform

Permian

4. Hyland Bay-Hyland Bay (?): Kelp High

5. Permian-Hyland Bay (?): Londonderry High

6. Hyland Bay/Keyling-Hyland Bay (.): Central Petfrel Sub-basin
Permo-Carboniferous

/. Milligans-Kuryippi/Milligans (!): Southern Petrel Sub-basin

1) Known hydrocarbon-source correlatfion

References:
Barretft et al., 2004.
Edwards et al, 2000.

) Geochemical evidence for a hypothetical system
?) Lack of direct evidence for a speculative system
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Figure 6: Petroleum systems of the Bonaparte Basin
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Figure 10: Schematic diagram of the Jurassic Vulcan-Plover (1) petroleum system.
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The Jurassic Elang-Elang (!) petroleum system is located in the northern region of the Bonaparte Basin, extending
across the Nancar Trough, Sahul Syncline, Laminaria High, Flamingo High and Flamingo Syncline, as well as the
flanks of the adjacent Londonderry High and Sahul Platform.
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The Nancar Trough and Sahul Flamingo synclines act as source pods sourcing the adjacent structural highs.
Source rocks in the northern Bonaparte Basin include the Flamingo Group and the Elang, Frigate and Plover
formations. The Elang Formation is the dominant source for hydrocarbons and is mature for generation and
expulsion in the Sahul Syncline and the Flamingo High. The structural complexity of the area means migration paths
are generally short (with a possible exception being Jahal) with restricted access to suitable reservoirs. Reservoirs
include the Plover and Elang formations with the Elang Formation being a primary exploration target. Reservoirs are
sealed intraformationally or by the Echuca Shoals Formation regional seal.
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The system has well established hydrocarbon potential with commercial discoveries including: Bayu-Undan
(gas/condensate), Buffalo, Corallina, Elang, Kakatua and Laminaria (oil). Other discoveries include: Ascalon, Avocet,
Bluff, Buller, Coleraine, Eider, Flamingo, Fohn, Jahal, Krill, Kuda Tasi, Lorikeet, Rambler and Saratoga.
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Figure 2: Structure contour map of the “Top Elang” surface. The Echuca Shoals Formation, Flamingo Group and
Frigate Formation form a thick claystone sequence the base of which is mapped as the “Top Elang” surface and
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soureered retrotoum System timt Basin is largely determined by maturity and access 1o suitable reservoirs. The thick claystones overlying the Top effective limit for expulsion of hydrocarbons from Elang/Plover formations and the basal Frigate Formation,
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Petroleum System Characteristics anda Flover formations means fat fnese Unils are Sfiective SoUrces In fhis region. 1he Flgate ana Flamingo units Flamingo High indicate a more marine input into the system, likely sourced from the Flamingo Group. The
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Reservoir Elang Formation the Northermn Bonaparte Basin. Oil fields are shown in dark green and gas/condensate fields are shown in red.
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The Permian Hyland Bay-Hyland Bay (?) petroleum system is located on the Kelp High, a £ g ey L AR ogr
structural high on the Sahul Platform, in the Bonaparte Basin. - 7 // -

4 Sahul < ,,// ¢
The Sahul Platform is a large northeast trending basement high comprised of tilted fault blocks and . "/pl-g{t/fdr‘ ny a0 )
horsts. The structure is overlain by less than 5 km of Late Permian to Cainozoic section. The Kelp . £
High is located to the west and consists of crestal east-west trending horst blocks with flanks a0 §
composed of numerous tilted fault blocks. o @
There has been one gas discovery on the Kelp High at Kelp Deep 1 in the Hyland Bay Formation. ¢ // E
The gas was assessed to be very tight and non-producible under conventional conditions. The gas o d A Al
is highly mature dry gas and has been interpreted to be from a land plant rich source rock such as e A M

h / v 4 o v
\/\ﬁ, ’-f} N/ape/nsk/! /‘ . =

the Hyland Bay Formation. It has been inferred from this discovery that the Permo-Carboniferous
sequence is prospective. Barrett et al. (2004) did not anticipate any drilling in this system in the
next 10 to 15 years.

Hyland Bay

Observed vs Computed Maturity Plot : Kelp Deep-1
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Figure 1: Spatial extent of the Permian Hyland Bay-Hyland Bay (?)
petroleum system. The limit of the petroleum system and source pod is
poorly understood as the system is defined by only one well: Kelp Deep
1. The northeast limit is based on the inferred depositional limit of the
Permian. The seismic line shown refers to Figure 2.

Figure 2: Observed vs computed maturity plot for Kelp Deep-1.
The strafigraphic section intersected by the well indicates that the
sediments are mature for hydrocarbon generation below the
Jurassic section. The Hyland Bay Formation is mature for dry gas.
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Figure 1: Spatial extent of the Permian-Hyland Bay (?) petroleum il I / ’8‘
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This system is possibly a continuation of the Hyland Bay/Keyling-Hyland (- .
Bay petroleum system in the Petrel Sub-basin but was separated due %
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