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Salt-sediment interaction

Previous work – Patawarta Diapir
 Detailed sedimentology and stratigraphic mapping 
were carried out adjacent to the Patawarta Diapir by 
Kernen et al. (2012; southern margin) and Gannaway 
et al. (2014; northern margin). Their respective work 
is summarised in Tables 1–2 with examples shown 
in Figures 4 and 5. The following units adjacent to 
Patawarta Diapir that directly pertain to this study are 
in ascending order: (1) lower limestone member of 
the Wonoka Formation (Nwwll); (2) middle limestone 
member of the Wonoka Formation (Nwwlm); (3) upper 
limestone member of the Wonoka Formation (Nwwlu); 
(4) green siltstone member of the Wonoka Formation; 
and (5) lower dolomite beds of the Patsy Hill Member 
within the Bonney Sandstone (Npbpdl).

Based on the previous work of Haines (1988), Kernen 
et al. (2012) and Gannaway (2014), the stratigraphy 
surrounding Patawarta Diapir has been interpreted to 
be deposited in a shallowing upward wave-dominated 
shelfal setting (lower Wonoka – green siltstone 
members of the Wonoka Formation) to a tidally 
dominated tidal inlet setting (Patsy Hill Member).

The Patawarta Diapir is roughly 4 km2 and is 
interpreted as an allochthonous salt body or a sheet-
like salt body emplaced at stratigraphic levels above 
the autochthonous (layered evaporite sequence) 
source layer (Jackson and Talbot 1991; Rowan and 
Vendeville 2006; Kernen et al. 2012; Hearon et al. 
2015; Rowan et al. 2020). Patawarta Diapir itself 
contains abundant inclusions of sedimentary units 
up to several kilometres wide (Appendix) that were 
roughly mapped by Hall (1984) and interpreted as 
being from the autochthonous Tonian Callanna Group 
layered evaporite sequence. The inclusions contain 
the following lithologies: (1) heavy mineral laminated 
sandstone and quartzite containing ripple cross-
lamination and halite pseudomorphs; (2) thin interbeds 
of heavy mineral laminated sandstone and thinly 
bedded siltstone and shale; (3) green-brown calcareous 
siltstone and shale; (4) thinly bedded green-brown 
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* Indicates carbonate unit; potential correlative unit to carbonate inclusions in Patawarta Diapir.
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Figure 3 Stratigraphy, tectonics and salt tectonics of the Tonian Callanna Group 
layered evaporite sequence in the Gammon, Willouran and Flinders ranges (modified 
from Preiss 1987). Callanna Group strata are in their original layered evaporite 
sequence in the Gammon and Willouran ranges but in the diapirs as inclusions in the 
Flinders Ranges.

Table 1 Summary of subsalt sedimentological characteristics, southern margin of Patawarta Diapir

Lithofacies Lithology Colour Bedding Grain size Sedimentary structures

5: lower 
dolomite beds

dolomite, shale, 
sandstone

dark grey, 
black 4–6 cm silt, medium 

sandstone horizontal to wavy laminae-bedding, diapiric detritus

4: green 
siltstone 
member

lime mudstone, 
silty limestone green, yellow 1 mm – 1 cm silt horizontal laminae-bedding, diapiric detritus

3: upper 
limetsone 
member

silty limestone, 
calcareous 
sandstone

blue grey, 
purple 30 cm – 2 m silt, medium 

sandstone
horizontal laminae-bedding, soft-sediment deformation, 
stylonondular texture, low-angle crossbeds

2: middle 
limestone 
member

silty limestone, 
calcareous 
sandstone

blue grey, red 1 mm – 30 cm silt, medium 
sandstone

horizontal laminae-bedding, flute casts, hummocky cross-
stratification, low -angle crossbeds, asymmetrical and 
symmetrical ripples, rip-up clasts

1: lower 
limestone 
member

lime mudstone, 
silty limestone

red, purple, 
light green 1 mm – 20 cm silt, medium 

sandstone

horizontal laminae-bedding, flute casts, hummocky cross-
stratification, low-angle crossbeds, asymmetrical and 
symmetrical ripples, rip-up clasts, diapiric detritus

Data summarised from Kernen (2011). 

of pale grey to cream stromatolitic dolostone and 
calcitic to dolomitic marble (Preiss 1987). The paucity 
of limestone in the Callanna Group stratigraphy 
is significant because this contrasts to large silty 
limestone inclusions that are common in the Patawarta 
Diapir identified in this study.


