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Outcrop in the central Peake and Denison 
Ranges comprises broad, elongate (N-S) 
synclines of Neoproterozoic Burra Group 
sediments flanked by diapiric breccia, 
suggesting that the synclines are mini-
basins formed during salt withdrawal.
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ORGANIC RICH ROCKS IN THE PHILLIPSON TROUGHORGANIC RICH ROCKS IN THE PHILLIPSON TROUGH

Organic rich shales 
(TOC>2%, HI >400) of 
the lower Mt Toondina
Fm and upper Stuart 
Range Formation are 
Type II source rocks at 
the threshold of oil 
generation. 

Baltic Sea analogy –
Density stratification of 
water column due to high 
freshwater runoff into 
restricted sea-way results 
in anoxic bottom water 
conditionsArkeeta 1 WCR
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GOMA LINE GOMA LINE –– WEST BASINWEST BASIN

Russell and Lidena interpret this 
package of reflectors as the Boorthanna
Formation



86AK86AK--2D 2D –– WEST BASINWEST BASIN

Basement reflector better resolved on 
petroleum exploration seismic line 
designed for optimal resolution in upper 
1 – 2 seconds of data.



Devonian to Permian migration of major ice centres across 
Gondwana. The position of the South Pole at the Permo-
Carboniferous boundary is shown (from Alley, 1995, and references therein)



NonNon--glacial interpretationglacial interpretation
Russell Korsch & Lidena CarrRussell Korsch & Lidena Carr

Arckaringa Basin – mostly thin platform cover over 
Gawler Craton and Officer Basin

In south, West, Phillipson and Penrhyn Troughs allow 
interpretation of subsidence history of the basin
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West TroughWest Trough

Boorthanna Formation – strong, irregular reflections, 
relatively constant thickness, deposited on relatively flat 
surface, walls of trough too steep for deposition (must 
have subsided after deposition)
Stuart Range and lower Mount Toondina 
Formations – SR weakly reflective (marginal marine 
shale-dominated package) onlap         subsidence driven 
by thermal relaxation
Upper Mount Toondina Formation – lacustrine, 
meandering rivers, coal swamps, subparallel reflections, 
deposition on relatively flat surface
Post deposition – northern margin, minor thrust faults 
with hangingwall anticlines





Phillipson TroughPhillipson Trough

Upper section – similar to West Trough, onlap 
followed by subparallel reflections
Boorthanna Formation – variable thickness, thinning 
to north, bounded by extensional faults. Basal part may 
be glacial valley - but max. 200 ms TWT (~250 m)





Penrhyn TroughPenrhyn Trough

Faults - Two basin-bounding faults on southern 
side
Sediment fill – asymmetric, thins to the north, 
extensional half graben



ConclusionsConclusions

Arckaringa Basin – three sedimentary packages, distinct 
seismic character
West Trough – basal Boorthanna Formation  - relatively 
constant thickness, deposited on relatively flat surface

Stuart Range and lower Mount Toondina Formations –
onlap         subsidence ?driven by thermal relaxation
Upper Mount Toondina Formation – subparallel 

reflections, deposition on relatively flat surface
Phillipson and Penrhyn Troughs – extensional, fault-
controlled origin
Post deposition – minor shortening, angular unconformity 
before deposition of Eromanga Basin

Incision of deep glacial valleys not supported by geometry 
seen in GOMA seismic line
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