
8 MESA Journal 95   2021 – Issue 2

New geology

and grey calcareous and dolomitic shale and siltstone 
containing halite casts; (5) thinly bedded black 
limestone with finely bedded calcareous shale and 
siltstone; (6) weakly brecciated dolomite; (7) red shale; 
(8) amygdaloidal basalt; and (9) fine-grained dolerite 
(Appendix; Hall 1984).

The thinly bedded black-green limestone and 
calcareous siltstone and shale are not lithologies 
documented in the relatively age-equivalent 
autochthonous Callanna layered evaporite sequence 
in the Willouran and Gammon ranges. However, they 
are common inclusion lithologies in the southern part 
of the Patawarta Diapir and are the focal point for this 
study (Appendix).

Kernen et al. (2012) interpreted the sedimentary 
strata along the southern margin of Patawarta 
Diapir as a subsalt minibasin (Fig 6; small basins, or 
depressions, that fill with sediment located below an 
allochthonous salt sheet; Jackson and Hudec 2017). 
Gannaway (2014) originally described and interpreted 
the sedimentary strata along the northern margin of 
Patawarta Diapir as a suprasalt minibasin (Fig 6; small 
basins, or depressions, that fill with sediment above 
an allochthonous salt sheet). The subsalt and suprasalt 
minibasins contain Wilpena Group strata of the upper 
Bunyeroo Formation, Wonoka Formation (lower, 
middle, upper members and green siltstone member), 
Patsy Hill Member (lower and upper dolomite beds, 
lower and upper sandstone beds) and lower Bonney 
Sandstone (Tables 1, 2; Figs 4, 5; Kernen et al. 2012; 
Gannaway 2014). All stratigraphic units thin and 
dip away from the diapir recording the halokinetic 
sequence history previously determined by Kernen 
(2011), Giles and Lawton (2002), Giles and Rowan 
(2012), Kernen et al. (2012) and Gannaway (2014). 
Based on the stratigraphic geometry of the subsalt 
minibasin, the upper Bunyeroo Formation, Wonoka 
Formation and Patsy Hill Member form one tapered 
halokinetic sequence in the subsalt minibasin adjacent 
to Patawarta Diapir (Fig 6; Kernen et al. 2012). Based on 

the stratigraphic geometry of the suprasalt minibasin, 
the upper Bunyeroo Formation, Wonoka Formation 
and Patsy Hill Member thin and onlap Patawarta Diapir 
while the uppermost portion of the Patsy Hill Member 
forms a thin carapace or roof over Patawarta Diapir 
(Fig 6; Kernen et al. 2012; Gannaway 2014).

Methods
A 1:36,000 scale geological map of the limestone 
inclusions in the Patawarta Diapir was created 
and built on previous work (Figs 6, 7; Kernen et al. 
2012; Gannaway 2014). Within the mapped area, 
5 stratigraphic sections were measured in detail 
including lithology, grain size, fresh and weathered 
colours, bedding orientation and stratigraphic 
contacts. About 200 samples were collected to 
document the range of lithologies and varying 
mineralogies of the inclusions. One hundred 
petrographic thin sections were prepared and stained 
for calcite and iron with alizarin red-S and potassium 
ferricyanide and analysed in both plane- and cross-
polarised light; matrix, cements and grain types and 
mineralogy were documented.

Fifty-eight limestone and dolostone samples were 
analysed for δ13C and δ18O values at the University 
of Michigan and University of Kansas stable isotope 
laboratories. Samples were slabbed perpendicular to 
bedding and 5 to 10 mg of powder were generated by 
micro-drilling the diapiric matrix, rim dolomite caprock, 
inclusion 3, and lower, middle, and upper Wonoka 
formations, and Patsy Hill Member from the suprasalt 
and subsalt minibasins. Because inclusion 3 contained 
all the representative carbonate inclusion lithologies, 
2 samples were collected from lithofacies 1 and one 
sample from the other lithofacies (lithofacies 2–5). 
All powders were heated under vacuum in individual 
borosilicate reaction vials to 200 °C to remove volatile 
contaminants and water. Carbonate samples weighing 
a minimum of 10 mg were placed in stainless steel 
boats. Samples were then placed in individual 

Table 2 Summary of suprasalt sedimentological characteristics, northern margin of Patawarta Diapir

Lithofacies Lithology Colour Bedding Grain size Sedimentary structures

5: lower 
dolomite beds

dolomite, 
calcareous 
sandstone

dark grey, tan 2 cm – 1 m silt, medium 
sandstone

horizontal to wavy laminae-bedding, diapiric detritus, 
karst

4: green 
siltstone 
member

lime mudstone, 
silty limestone green, yellow 1 mm – 8 cm silt horizontal laminae-bedding, low-angle crossbeds, 

symmetrical ripples, diapiric detritus

3: upper 
limetsone 
member

lime mudstone, 
silty limestone

blue grey, red, 
purple 2 mm – 1 m silt horizontal laminae-bedding, soft-sediment deformation, 

stylonondular texture, symmetrical ripples, rip-up clasts

2: middle 
limestone 
member

silty limestone, 
calcareous 
sandstone

blue, grey, red 3 mm – 1.5 m 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, 
green-grey 3 mm – 40 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 Gannaway (2014). 


