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Introduction 

This report summarises the results of geological and geophysical evaluation carried 
out prior to the recent surrender of EP 31 (Fig 1). 

The permit lay in the eastern half of the onshore, Palaeozoic, Bonaparte Basin in 
the Northern Territory. It is bound to the east by the Pre-Cambrian, Hall's Creek 
mobile zone and Cockatoo Fault system, and to the west by the Pincombe Inlier 
(Fig 3). This basement outlier phmges north eastwards beneath axis of the Permo
Carboniferous depocentre which has up to 6 km of Cambrian to Permian aged 
sediments. It previously included the Weaber Gas Field, which now lies within 
Retention Lease 1 (RL 1), with its reservoir of Early Carboniferous, Enga 
Sandstone. 

Only one well has been drilled in the relinquished area, Spirit Hill 1. Four other 
wells occur close to the eastern part of the permit, Keep River 1, Skull 1 and 
Weaber 1 and 2. Potential reserves of 100 BCF of gas-in-place has been suggested 
for the Weaber and Keep River discoveries, however seismic control is insufficient 
in quantity and quality to consider this level of reserves as other than possible. 

Two exploration fairways have been identified, with strati graphic and structural 
leads on the Legtme Trend in the east and on the eastern flank of the Pincombe 
Inlier in the south west. Both areas are marginal to the Bonaparte Basin 
depocentre, with objectives at less than 1 second TWT. 
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Regional Setting and Stratigrapby ~2) 

Early Cambrian (Antrim Plateau Volcanics) to 
Mid Cambrian to Ordovician (Goose Hole & Carlton Groups) 

Sulraerial volcanics of up to 1,100 m are the earliest un-metamorphosed sediments. 
They are overlain conformably by up to 1200 m of clastics to shallow marine 
carbonates. The overall deepening succession, although marginally younger, is 
analogous to the ubiquitous Carnbrian quartzite-limestone sequences found at the 
beginning of the Palaeozoic in so many parts of the world 

Silurian 

Salt in the Petrel Sub Basin to the north is believed to have been deposited during 
the Silurian to Devonian in a failed north west trending oceanic rift. Pivoted 
towards the southern end of the Bonaparte Basin sea-floor spreading was initiated 
along a rru;yor transcurrent fault which now marks the southern edge of the Malita 
Graben. 

Devonian to Early Carboniferous 

Frasnian (Cockatoo and Mahoney Groups) and Famennian to Mid Tournaisian 
(Ningbing and Langfield Groups) 

Over 2700 m of Frasnian continental to shallow marine clastics are associated with 
tensional faulting along the Hall's Creek Mobile Zone and lie unconfonnably above 
the Ordovician. These in turn are overlain by up to 1100 m of carbonates and 
clastics deposited in a mainly reeful to shallow marine enviromnent along the basin 
margins, but grading to fme grained more basinal clastics in the north (Bonaparte 
Formation). 

Carboniferous (Weaber Group) 

Following Late Tournaisian uplift, folding and erosion along the basin margins, up 
to 2400 m of fluvial to marine clastics and minor carbonates were deposited as a 
deltaic basin-fill sequence passing offshore to fine grained clastics of the Mi1ligans 
Fonnation. 

Early Permian (Keep Inlet Group) 

A period of broad folding ended the Carboniferous period and was followed by 
peri-glacial, continental to shallow marine clastic sediments. It is probable that at 
least part of the thick marine Permian sequences presetVed further north in the 
offshore area were deposited over the onshore but have since been removed by 
erosion. 

The Palaeozoic sequence is largely overlain by Cainozoic to Recent alluvimn and 
coastal deposits. 
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Hydrocarbon Prospectivity 

Although gas and oil has clearly been generated within the on-shore Bonaparte 
Basin, source rock data is inadequate to identify the origin of the reported gas and 
oil occurrences. Where sampled, TOC levels in the Carboniferous are "lean to 
moderate" with a pyrolysis indicating mainly gas prone kerogen with only 
occasional oil prone intervals. The Frasnian and older sediments have not been 
drilled in the basin areas and may have better source rock characteristics. 

The oil window is interpreted to be in the range of 1,500 to 2,000 m in the basin 
centre. Vitrinite reflectances are however low (0.45 %) at the basin margins. 
Geotherma1 gradients are high (4.22 oCIl00 m at Weaber and 4.97 oCllOO m at 
Garimala 1) but data are to sparse and unreliable to for meaningful reconstruction 
of burial history. 

Seal quality is generally unknown but thick shales of the Milligans Fonnation are 
expected to provide a regional seal and intrafonnational seals are expected in older 
sediments. 

Reservoir quality is the most uncertain. Reasonable quality sands do occur but 
their distribution is poorly understood and is the most significant constmint on the 
area's prospectivity. Good porosity and penneability occur in outcrop but this is 
believed to be due to weathering as similar sands at depth are invariably cemented. 

Thin Weaber Group - Milligans Fonnation sandstones were productive at 
Bonaparte 2. Older, Langfield Group, Enga sandstones are thought to be the 
reservoir in Keep River 1, Weaber 1 and Garimala 1, but precise dating and 
correlation is extremely difficult. 

Carbonates have recorded oil in outcrop associated with what looks like Mississippi 
Valley Type mineralisation with pervasive dolomitisation. The original limestones 
were predominantly of back-reef facies, with low effective porosity, but there is 
always a possibility of fracturing and or secondary porosity at depth. 

Future Potential 

Exploration to date has concentrated on delineation of simple anticlines in the 
deeper basinal parts of the area, and four gas discoveries have been made within 
the Carboniferous (Tournaisian to Visean). The resulting, potentially large gross 
gas columns however can only be described as marginally commercial at best, due 
to poor reservoir quality. 

Basin margin plays have been tested at Ningbing 1 on the western flank of the 
basin and at Spirit Hill on the Pincombe Inlier. Nevertheless they still appear to 
have the best chance in the onshore basin of discovering commercial oil (Fig 4 & 
5) 

Considerable work remains to be done before the basin can be better assessed. 
Results to-date indicate generally poor reservoir properties, and a much higher 



probability for gas than oil. Following the pro}X)sed development of the Weaber 
Field, it would appear that there will be very few additional opportunities left to 
develop a new gas market in the area. 
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