
Figure 3. (a) Paleogeography for the western Billa Kalina Basin; (b) paleogeography for the eastern 
Billa Kalina Basin with numbered localities and (c) key. Non-standard colours have been used for the 
units to emphasise facies and rock units within the Neogene and Paleogene. Compiled from Krieg et al.
(1992, Curdimurka); Cowley and Martin (1991, Kingoonya); Ambrose and Flint (1981a, Billa Kalina); 
Dalgarno (1982, Andamooka); and Hou (2004, Kingoonya Palaeochannel margins from geophysics). 
The surface expression of the Kingoonya Palaeochannel was compiled from the author’s interpretation 
of the Kingoonya map sheet. Shoreline features on Andamooka map sheet are shown as trend lines –
Watchie Sandstone has not been mapped and Cenozoic units are poorly differentiated on this sheet 
area. Wells and Callen (1986, figure 15) shows another interpretation of the ridge trends by Callen from 
satellite data. Lats. and Longs. of boreholes and key features in supplementary data package. PC1, 2, 
3, BMR Poole Creek bores. 



Stuart Creek

Stuart Creek

Stuart
Creek

K

brown & grey

205246_004

BILLA KALINA BASIN
STUART CREEK AREA

Willalinchina Sandstone

Bulldog Shale

Brachina Formation

white
yellow
green

white; red silcrete nodules

red; gypcreted gibber

basement cobbles

purple

white

grey

80

Si pebbles

205246_005

greenish

polished silcrete casts

termite/ant bioturbation

white

white
burrowed horizon

BILLA KALINA BASIN
STUART CREEK AREA

Willalinchina Sandstone

Watchie Sandstone

unnamed unit

Bulldog Shale

white micaceous
claystone

silcreted sand

Si pebbles

yellow hard silt

salty

massive organ pipe silcrete

WHITE CLIFFS AREA

WHITE CLIFFS AREA

BILLA KALINA BASIN

Watchie Sandstone Watchie Sandstone Millers Creek
Dolomite Member

Billa Kalina
Clay

Memberunnamed unit

Bulldog Shale Bulldog Shale

Cadna-Owie
Formation

Fe cement

205246_006

nodular & columnar Si cut by cracks with silcrete skins

cavities with laminated silcrete skins
quartz & polished Si clasts

silicified root casts

white claystone 

milky quartz granules;
quartzite boulders;
silt lenses

green weathering;
shale clasts

white

purple

purple to red-brown

cracks with white porcellanite;
purple mottles gradational

opal veins

weak silicification

opal cement;
Si pebbles

white

grey

red-brown

grey

white

yellow, pink, mauve

yellow-brown

dark grey

quartzite

calcrete

buff-pale
grey

cream

green

palygorskite clay
grey 

Mirikata 
Formation

WHITE CLIFFS AREA WHITE CLIFFS AREA

COWARD CLIFF

MILLERS CREEK
PLATEAU

Pebbles

Cobble

Boulder

Nodule

Vein

Lense

Crack

Burrow

Bioturbation

Plant fossils

Root cast

Quaternary

Tertiary

Cretaceous

Adelaidean
basement

Sand

Silt

Clay

Claystone

Dolomite

Shale flake breccia

Very fine

Fine

Medium

Coarse

Very coarse

Granules

refer to descriptions
in Wells and Callen

Ferruginized

Patchy Fe

Alunite

Gypsum

Satin spar

Silica cement

Calcrete

Porcellanite

Columnar silcrete

Silcrete

Organ pipe silcrete

Ant nest silcrete

Fine horizontal lamination

Fine cross lamination

Cross bedding

vf

f

m

c

vc

g

1, 2, 3

Si

Pebble

Cobble

Boulder

Nodule

Vein

Lens

Crack

Burrow

Bioturbation

Plant fossils

Root cast

Gypsum

Satin spar

Silica cement

Calcrete

Porcellanite

Columnar silcrete

Silcrete

Ant nest silcrete

Cross bedding

LEGEND

Quaternary

Tertiary

Cretaceous

Sand

Silt

Clay

Claystone

Dolomite

Adelaidean
Basement

Shale flake 
breccia

Very fine

Fine

Medium

Coarse

Very coarse

Granules

Ferruginised

Patchy Fe

Alunite

Refer to 
descriptions in 
Wells and Callen

Organ pipe 
silcrete

Fine horizontal 
lamination

Fine cross
lamination

205246_008

130

120

110

100

90

80

70

60

50

130

120

110

100

90

80

70

60

50

(m asl)

(m asl)

21

0 21 3 4 65 7 8 109 11 12 1413 15 16 1817 19 20 21 (km)

22 23 25 (km)24 26

H

B G HFEDCA

I J K L M N

205246_011

LAKE EYRE BASIN

?Watchie Sandstone

Eyre Formation

Eyre Formation

Marree Formation

?Watchie Sandstone

205246_007

agate pebbles

ant nest silcrete

organ pipe silcrete

milky quartz
pebbles

milky quartz pebbles

agate pebbles

porcellanite

ant nest silcrete

Figure 5. (a) Stratigraphic sections, Billa Kalina Basin: A, Willalinchina Hut; 
B, C, D, Blower Waterhole. In part modified from Callen et al. (1986, figures 
20, 29, 39). Sections B, C, D are within 100 m of one another. (b) E, F, G 
south of Blower Waterhole near White Cliffs. Modified from Callen et al.
(1986, figures 29 (G) and 34 (E, F)). (c). H, White Cliffs area; I, north margin 
of basin; J, Coward Cliff; K central basin on Millers Creek Plateau. H is type 
section of Watchie Sandstone, see Figure 7 for paleomagnetic results and 
soil profile. I is 12 km northeast of Blower Waterhole. H, I modified from 
Callen et al. (1986, figures 37 and 38), J modified from Nicol (1979, section 
357, figure 6) and is 40 km east of section I. K is type section of Mirikata
Formation, modified from Ambrose and Flint (1981a, figure 3). Numbers 
adjacent to some sections refer to bed units and descriptions of Callen et al.
(1986). Latitudes and longitudes of sections are in the supplementary data 
package. (d) Legend. (e) Section relationship diagram showing correct 
relative elevations of detailed sections. Approximate distance from Blower 
Waterhole shown beneath A to I. (f) Lake Eyre Basin–Mount Alford and 
vicinity: L, M, N modified from Callen et al. (1986, figure 18). 
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