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Abstract 

Regional 2D seismic lines acquired in 2013 along the eastern edge of the Toko Syncline 
in Queensland have imaged a complexly faulted, northwest–southeast trending graben 
below subcropping Cambrian carbonates. At its deepest, this depocenter contains some 
3,500 m of sediments that are inferred to be of Neoproterozoic age, if not older at depth. 
Surface outcrops of this succession are mapped as the Sylvester Sandstone. Shallow 
core holes confirm that the uppermost ~1,000 m of sediments are of fluvioglacial, glacio 
lacustrine and glacial origin, overlain by a thin carbonate of Lower Cambrian age based 
on the occurrence of archaeocyathids. Unconformably underlying this succession is an 
internally reflective sedimentary section that is up to 2,500 m which has not been drilled 
to date. 

Although the localised development of Neoproterozoic depocenters below Cambrian 
carbonates in the Toko Syncline has been inferred previously based on vintage seismic 
and gravity data, such features were not imaged as clearly as on the newly acquired 
seismic. Inferred sediments in this faulted graben may be correlatives of the 
Neoproterozoic succession in the Amadeus Basin and could be prospective for 
hydrocarbons as well as ore deposits. 
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SGEP Program

• 2012 : signed JV deal with Total to explore ACF within 

Toko Syncline

• 2013 : Frogtech SEEBASE revision

• 2013 : 1999 Ethabuka 2D Seismic Reprocessing

• 2013 : 974 km 2D seismic acquisition

• 2014 : 2 petroleum exploration wells drilled

• Geological studies
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Location and History
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Location and History

Data:

- Outcrop

- Vintage seismic

- Vintage wells
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Location and History

Data:

- Outcrop

- Vintage seismic

- Vintage wells

- 2012 mineral bores

- 2013 seismic 2D lines

- 2014 petroleum wells

6



Previous Work

• Neoproterozoic rift basins inferred by: 

– Harrison, 1980

– Lodwick, 1990

– Draper, 2007

– Greene, 2010

Greene, 2010
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Exploration

• Delineation:

– Mapping from vintage seismic

• Geometry of Toko Syncline
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Exploration

• Delineation:

– Mapping from vintage seismic

• Geometry of Toko Syncline

– Investigation of potential field data

• Indication of accumulation east of subcropping

margin
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Cambrian

shallowing to east

Toko Syncline

Vintage seismic

Magnetics (RTP 1VD)



Exploration

• Delineation:

– Mapping from vintage seismic

• Geometry of Toko Syncline

– Investigation of potential field data

• Indication of accumulation east of subcropping

margin

– Refinement of Frogtech SEEBASE

• Indication of synclinal trends

• Risk: possibly due to presence of low density, non-

magnetic granitic basement intersected elsewhere 

in the basin (Dunster, 2007)

SEEBASE (Frogtech, 2013)
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Exploration

• Seismic Planning:

– Dip lines planned through Toko Syncline

– Variable line length program to target potential 

accumulation to the East

– Infield processing utilised to enable line length 

decisions in real time
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SEEBASE (Frogtech, 2013)



Exploration

• Infield data processing vs final processing example:
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SG13-10 infield processing

SG13-10 final processing
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Stratigraphy
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Toko Syncline



Stratigraphy
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Toko Syncline



Stratigraphy

Newly imaged grabenToko Syncline
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Stratigraphy

• Uppermost glacial, glaciolacustrine, 

fluvioglacial

• Two unconformities recognised:

– ?Marinoan (white)

– ?Sturtian

• Highly reflective basal package

• SG13-10:
– Thick glacial package

– Deepest graben section imaged
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Stratigraphy

• Uppermost glacial, glaciolacustrine, 

fluvioglacial

• Two unconformities recognised:

– ?Marinoan (white)

– ?Sturtian

• Highly reflective basal package

• SG13-12:
– Graben extent widened

– Multiple faulted blocks

– Two-way rollover

17



Stratigraphy

• Evidence for the age of the graben:
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Verdel, 2014

Verdel, 2014

Lithologies from drillhole MW005A, southern Georgina Basin



Interpretation : 3D Perspective view
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Interpretation : 3D Perspective view, horizons
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Interpretation : 3D Perspective view, horizons, faults
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Interpretation : 3D Perspective view, horizons, faults, grid
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• Good agreement between previous 

interpretations and new seismic in terms of 

Neoproterozoic rift basin location

Structural Setting
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Structural Setting

• Good agreement between previous 

interpretations and new seismic in terms of 

Neoproterozoic rift basin location

• However, new seismic suggests rifting and 

deposition commenced much earlier
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Greene, 2010



Structural Setting

• Flattened seismic indicates thickest Cambro-Ordovician section coincident with Sylvester 

graben

25



Structural Setting

• Flattened seismic indicates thickest Cambro-Ordovician section coincident with Sylvester 

graben axis
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Prospectivity

• Sylvester Graben defined on regional lines → infill seismic required to identify structural 

closures

• Age a factor in hydrocarbon potential (maturity, timing, retention)

• Helium also possible, though evidence for evaporites – effective seal in Amadeus Basin – is 

not observed (Lodwick, 1990)

• Minerals possible; SEDEX and MVT ore deposits actively being explored

• Exploration is in the early stages → possible next step……..
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Prospectivity - Drill it!

MW005A Deep strat. test

~2,950mGL

Shallow test: ~1,050mGL
Deep test: ~2,950mGL

Shallow strat. test

~1,050mGL
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Conclusions

• Regional magnetics and outcrop inferred a possible sedimentary deepening parallel to and to 

the east of the Toko Syncline

• SEEBASE revision project undertaken with Frogtech for indications of any additional 

synclinal trends to target during 2013 seismic acquisition campaign

• 2013 acquisition confirmed existence of graben pre-dating Cambrian carbonates

• 2012 mineral core analysis indicates the uppermost sediments are of glacial and fluvioglacial 

origin, overlain by a thin Lower Cambrian carbonate

• Deeper sediments are evident on seismic to a depth of ~3km, to-date largely undrilled

• Assuming Neoproterozoic age, succession may be a correlative of the Amadeus Basin, or 

Mesoproterozoic age may be a correlative of the McArthur Basin

• Basin could be prospective for hydrocarbons/helium as well as ore deposits
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