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Location of Gawler-Curnamona Link Line (09GA-CG1),
Arrowie Line (08GA-A1) and Torrens Energy
Parachilna Line (09TE-01) on a backdrop of enhanced
regional total magnetic intensity for part of the
Flinders Ranges



Location of Gawler-Curnamona Link Line (09GA-CG1),
Arrowie Line (08GA-A1) and Torrens Energy
Parachilna Line (09TE-01) on a backdrop of
regional gravity for part of the Flinders Ranges.



• Traverses  a region of substantial outcrop

• Mapped at 1:100 000 scale or better

• Degree of surface geological control not available for other sections

• Stratigraphic units recognised at the surface can either be extrapolated
to depth in the subsurface using seismic data 

or
• Used as a starting point for interpreting underlying stratigraphic units. 

Curnamona-Gawler Link Line



Migrated seismic section for Link Line 

Curnamona-Gawler Link Line



Migrated seismic section for Link Line,
Showing interpreted major stratigraphic
boundaries and major faults

Curnamona-Gawler Link Line



Curnamona-Gawler Link Line
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Curnamona-Gawler Link Line

• Strong reflections in the upper to middle crust, especially at the eastern end
• Weakly to essentially non-reflective lower crust across much of the section
• Moho is poorly imaged; at the eastern end it is interpreted immediately below

a series of subhorizontal reflections, at about 13 s TWT (~39 km)
• In centre, Moho occurs immediately below a short segment of moderate

reflections at ~14 s TWT (~42 km)



Curnamona-Gawler Link Line

• As with other seismic in Adelaidean rocks, thick carbonate packages seen as
series of strong parallel reflections.

• Strong angular discordance midway down Adelaidean succession is base-
Yudnamutana Subgroup unconformity; underlying units are Burra Group.

• Between CDPs 6400 and 7600, >2 s TWT (~5000 m) of stratigraphic section
eroded prior to deposition of Yudnamutana Subgroup



Curnamona-Gawler Link Line

• Within Burra Group, strong reflections identified as carbonates of Mundallio
Subgroup (Skillogalee Dolomite), and non-reflective zone between these
carbonates and unconformity is siltstone-dominated Bungarider Subgroup.

• Less regular, strong reflections near the base tentatively interpreted as
mafic volcanics (earliest onset of rifting: Beda and Wooltana Volcanics). 



Curnamona-Gawler Link Line

• Seismic crosses anticline centred on CDP 7000, outlined by base Nepouie
Subgroup (Tindelpina Shale Member of Tapley Hill Formation)

• Irregular shape due to crooked line, partly sub-parallel and partly at 90º to strike 
• Near surface, Neoproterozoic-Cambrian is very well imaged in places, with strong

subparallel reflections (e.g., CDPs 2000-2400, 3100-3600, and 5800-8500)



Curnamona-Gawler Link Line

• Elsewhere, poor near-surface reflectivity, due to very steep dips and diapirs.
Between CDPs 5400 and 5700, line crosses outcropping diapiric breccia.

• Bland patches within the succession may also be diapirs. 
• Line crosses highly faulted regions (e.g., CDPs ~3000, 3900-4100, 5400-5700)

where many short, disconnected reflective segments or poorly reflective
zones. These minor faults are not shown in this interpretation.



Curnamona-Gawler Link Line

• Zone of prominent crust-penetrating, east-dipping, thrust faults (Aliena Fault Zone) 
project towards the surface between ~CDP 5100 and 6000

• Faults separate middle to lower crustal regions of different seismic character
• To west of fault at CDP 5100, lower half of crust is non-reflective (Warrakimbo

Seismic Province; also on eastern Eyre Peninsula and Arrowie lines)
• East of Aliena F.Z. lower crust more reflective (Yarramba Seismic Province) 
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Curnamona-Gawler Link Line

• During early Adelaidean rifting (especially Torrensian), faults in Aliena Fault Zone
were major extensional structures with thick sedimentation in half grabens
on downthrown side

• Some thrust reactivation of these faults during Delamerian contraction
• Interpretations very preliminary; much remains to be done on the detail 
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Viewing Magnetotelluric Data

• Preliminary best model; work is still in progress to better understand 
the MT data



Total Magnetic Intensity (TMI) shows
near-surface high-frequency features,
easily related to the outcropping geology
(dolerite bodies and mafic volcanics,
slightly magnetic sedimentary beds). 

Broad low-frequency features clearly
relate to deep-seated magnetic rock
bodies. The magnetic high, near eastern
end of seismic line, can be modelled using
magnetic susceptibility of 0.3 SI, possibly
magnetic, mafic rocks in the basement

N.B. Western end of line has not been
modelled for magnetic profile. 



Forward modelling of potential field data

• Regional features of potential field data have not been easy to reconcile with 
known surface geology in the past

• Gravity data show overall increase from west to east along the seismic line
• Appears to contradict known eastward increase in thickness of succession
• Forward modelling of gravity and magnetic profiles along seismic line 

provides a reconciliation of these datasets, using dense dolomitic and 
mafic units within the succession and magnetic units in basement

Gravity

Total Magnetic Intensity

observed
modelled

observed
modelled



Gravity and magnetic models along the Link Line seismic transect, based on interpreted
seismic boundaries and plausible petrophysical properties of interpreted rock units

Basement S.G. 2.85 

Adelaidean sediments/mafics
Adelaidean sediments S.G.=2.65

Burra Group carbonates S.G.=2.88

S.G.= 2.82S.G.= 2.76

Cenozoic sediments S.G. =2.2

TMI

Gravity

S.G.= 2.83
S.G.= 2.87

Basement M.S.= 0.3 SI 



Implications for seismic line 03GA-CU1

• Near eastern end, seismic line joined western end of E-W Curnamona Province 
seismic line (03GA-CU1)

• Reflectivity at western end of Curnamona line is relatively poor, but eastern 
end of Link Line is more reflective

• It is now possible to continue interpreted horizons from Link Line
onto Curnamona line

• Previously interpreted Neoproterozoic to Cambrian half graben thinning to east 
in Curnamona line 03GA-CU1; base of succession at ~3 s TWT (~7.5 km)

• In contrast, the base of the Neoproterozoic succession at the eastern end of Link 
Line 03GA-CU1 is interpreted at ~5.3 s (~13.25 km)

• Resolve by inferring a west-dipping bounding fault on eastern side of the thicker 
succession



• Near western end of Curnamona line, reflections centred on CDP 10700
define an anticline at the surface (Willippa Anticline)

• Reflections centred at CDP 10400 define syncline at 2-3 s TWT depth
• Infer significant erosion of Burra Group on angular unconformity at

base of Yudnamutana Subgroup. 
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