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INTRODUCTION

The Thomson Orogen, Curnamona Province and the Gawler Craton are all highly prospective for mineral
exploration, but widely covered by transported regolith. The transported regolith contains sediments and
associated landscape features interpreted to be from the Mesozoic. This includes vast Mesozoic landsurface
facets (palaeosurfaces), Cretaceous shorelines, Mesozoic sediment exposures and expressions of Mesozoic
and sub-Mesozoic regolith interfaces.

THE EROMANGA BASIN

The Eromanga Basin is the largest of four Mesozoic structural sub-basins within the epicratonic Great
Australian Basin (figurel) (Exon & Senior, 1976; Cramsie & Hawke, 1982a; Moore, 1986; Van Doan, 1988).
The basin encompasses approximately 1 million square kilometers of inland Australia and spans four states
or territories. Initial sedimentation within the basin began in the late Jurassic and continued through to the
early Cretaceous. Sedimentary packages within the south of the basin are comprised of five main facies: the
Jurassic fluvial Algebuckina Sandstone; Neocomian-Aptian fluvial to shallow marine Cadna-owie
Formation; Aptian-Albian marine Bulldog Shale; Albian marine Oodnadatta Formation; and the Cenomanian
fluvial, fossiliferous Winton Formation (Wopfner et al. 1970; Forbes, 1986; Moore, 1986, Kreig et al. 1995).
Despite on the differing local stratigraphic nomenclature, these units are somewhat continuous throughout
most of the southern basin. Dominant facies within these units include interbedded sandstones, siltstones and
shales with conglomeratic lenses.

iz Lot ue ik The south-eastern portion of the basin overlies
metasedimentary rocks from the Cambrian Kanmantoo
Orogen, Ordovician Thomson Orogen, and rocks from the
Ordovician to early Carboniferous Lachlan Orogen
(Cramsie & Hawke, 1982a). Most of the central southern
margin overlies rocks of the Adelaidean sequence (Jack,
1930). Exceptions to this occur around the northern
Flinders Ranges where sediments have been faulted onto
granitic rocks (Jack, 1930). In the southwest the
underlying rocks are the granites and gneisses extending
from the Musgrave Ranges (Exon & Senior, 1976).

Historically, the basin has been renowned for its
geohydrological potential, thought to be one of the world’s
largest sources of artesian water. Throughout the southern
margins of the basin, economic resources hosted within
the Mesozoic sediments include gold (Brown, 1881;
Cramsie & Hawke, 1982b), opal (McNevin, 1975;
Townsend, 1981; Cramsie & Hawke, 1982b), uranium,
flint clay and gypsum (Cramsie & Hawke, 1982b; Forbes,
1986). The basin is also renowned for its petroleum

potential, hosting oil and gas resources in the basal units in
Figure 1. The Great Australian Basin, after the centre of the basin (Sprigg, 1986).

Cramsie & Hawke (1982)

CONTEMPORARY LANDSCAPES

In the south of the basin the contemporary landscape is dominated by extensive plains of Mesozoic
sediments, occasionally capped by younger sediments from later basins. These plains can be linked to
different stages of Mesozoic sedimentation, and the various morphotectonic and geomorphic processes that
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have been occurring since. Often, these surfaces are best preserved where the sediments have been indurated
(Twidale & Campbell, 1995; Twidale & Bourne, 1998), or where there is an extensive ‘armoring’ cover
(Davey & Hill, 2005). In the Tibooburra-Milparinka area near the boundaries of the Thomson, Kanmantoo
and Lachlan orogens, these surfaces have been extensively faulted and folded by the neo-tectonism, thought
to have been active in the area since the deposition of Palacogene sediments (Hill, 2005; Hill et al. 2005;
Davey & Hill, 2005; McAvaney & Hill, this issue). This has resulted in the formation of uplifted fault block
surfaces. While these surfaces have experienced minor exhumation and etching, the preservation of their
form has been attributed to the abundant quartz lag typically capping these surfaces (Davey & Hill, 2005).
Similar faulted Mesozoic sediment surfaces are widespread throughout the Curnamona Province, particularly
around the Mt Babbage Inlier in the northern Flinders Ranges. Here the surfaces have also been faulted,
however, preservation has be attributed to at least partial induration of many of the Mesozoic sediments
(Norton, 1983).

Extensive transported regolith profiles are extensive along the southern basin margin, and are previously
thought to be deep (Van Doan, 1988). While this may be true for the central areas within the basin, it is not
necessarily the case for the southern margin. Recent studies around the southern margin have shown that in
many places the Mesozoic sediment surfaces are covered by a thin veneer of surficial sediment (Davey &
Hill, 2005). Unconformably overlying some of the Mesozoic sediment surfaces in the south are sediments
from the Lake Eyre Basin and the Bulloo-Bancania Basin, which are best preserved where they have been
silicified (Alley, 1998).

Bedrock inliers either protruding through or surrounded by Mesozoic surfaces, occur within this region,
including the pre-Cambrian Denison Ranges and the Stuart’s Range Inliers in South Australian portion of the
Curnamona Province (Jack, 1930), and the small granitic exposures of the Eulo Ridge and the Ordovician-
Devonian Tibooburra-Milparinka Inliers (ie. the ‘Tibooburra Ridge’) in the Thomson Orogen (Cramsie &
Hawke, 1982a).

Directly surrounding many of these bedrock inliers are relics of Cretaceous shorelines. Here, deposits of
rounded quartz and local bedrock clasts are preserved in small ‘bays’ indicating the degree of the marine
transgression during the early-Cretaceous.

IMPLICATIONS FOR MINERAL EXPLORATION THROUGH COVER

It is becoming increasingly evident that traditional exploration techniques such as drilling, are becoming less
effective and expensive in areas such as the southern Eromanga Basin. New exploration techniques involving
the use of regolith materials and biota are now being developed and employed in these areas (Hulme & Hill,
2004; Dart, 2005; Gibbons & Hill, 2005). These techniques are proving to be highly successful in locating
anomalous regions, potentially hosting mineralisation (Hulme & Hill, 2004 & 2005; Reid & Hill, 2005). The
use of biota and regolith materials (such as regolith carbonate accumulations), have been recently
successfully employed within the southern Eromanga Basin (Hill, 2004; Brown & Hill, 2004; Hulme & Hill,
2004; Gibbons & Hill, 2005; Tucker & Hill, this issue). As a result of much of this work, it has been
recognized that the Mesozoic sediment surfaces, and in particular the Mesozoic and sub-Mesozoic interface
potentially host economic resources (Hill, 2005; Hill et al. 2005). These studies have identified the need to
gain a better understanding of the landscape, in particular the Mesozoic landscape of these regions.

While contemporary landscape features interpreted to be from the Mesozoic have been altered and changed
by recent geomorphic and morphotectonic process, they provide a basic insight into facets of the landscape
from that time.

CONCLUSION

Mesozoic landscape features that host significant economic resources dominate the southern margins of the
Eromanga Basin. Previous localized regolith and landscape research within the area has highlighted the need
for a more rigorous and robust landscape evolution model with particular attention on the Mesozoic. In order
to gain a better understanding of the landscape and thus its exploration potential, it is essential to develop an
understanding of the Mesozoic landscape.

REFERENCES

ALLEY N.F. 1998 Cainozoic stratigraphy, palacoenvironments and geological evolution of the Lake Eyre
Basin. Palaeogeography, Palaeoclimatology, Palaeoecology 144, 239-263

BROWN A. & HILL S.M. 2004. Regolith landform maps are an essential tool for interpreting regolith
geochemistry: the White Dam, SA, experience. In: Regolith 2004

BROWN H.Y.L. 1881. The Gold Workings. In: Brown H.Y.L. Report on Albert Gold-field, Artesian water.
Geological Survey of New South Wales Report GS1881/002.

54



Regolith 2006 - Consolidation and Dispersion of Ideas

CHAMBERLAIN T. 2001. Regolith geology and landscape evolution of the Tibooburra Inlier, north-west NSW.
B.Sc. (hon) thesis. University of Canberra, Canberra

CRAMSIE J.N. & HAWKE J.M. 1982a. Structural subdivision of the Great Australian Basin in New South
Wales. In: Hawke J.M. and Cramsie J.N. eds. Contributions to the geology of the Great Australian
Basin in New South Wales. Bulletin 31. New South Wales Department of Mineral Resources, 1-7.

CRAMSIE J.N. & HAWKE J.M. 1982b. Economic Geology of the Great Australian Basin in New South Wales.
In: Hawke J.M. and Cramsie J.N. eds. Contributions to the geology of the Great Australian Basin
in New South Wales. Bulletin 31. New South Wales Department of Mineral Resources,

DAVEY J.E. & HiLL S.M. 2005. The long-term landscape evolution and regolith geology of the Mt Browne
and Mt Poole Inliers, northwestern New South Wales. In: Roach I.C. Regolith 2005 - Ten years of
CRC LEME, CRC LEME, Perth, 67-72.

ExXON N.F. AND SENIOR B.R. 1976. The Cretaceous of the Eromanga and Surat Basins. BMR Journal of
Australian Geology and Geophysics, 1, 33-50.

FORBES B.G. 1986. Margin of the Eromanga Basin South Australia: a review. In: Gravestock D.I., Moore
P.S. and Pitt P.S. eds. Contributions to the geology and hydrocarbon potential of the Eromanga
Basin. Special Publication No. 12. Geological Society of Australia, 85-95.

GIBBONS S. & HILL S.M. 2005 Regolith carbonates of the Tibooburra/Milparinka Inliers, northwest NSW:
characteristics, regional geochemistry and mineral exploration implications. In: Roach I.C.
Regolith 2005 - Ten years of CRC LEME, CRC LEME, Perth, 107-111

HiLL L.J. 2004. Biogeochemical and geochemical dispersion in the landscapes of western New South Wales.
PhD Thesis, Australian National University, unpublished.

HiLL S.M. 2005. Regolith and landscape evolution of far Western New South Wales. In: Anand R.R. and de
Broekert P. eds. Regolith Landscape Evolution Across Australia. CRC LEME, Perth, 130-145.

HiLL S.M., CHAMBERLAIN T. & HiLL L.J. 2005. Tibooburra, New South Wales. In: Anand R.R. and de
Broekert P. eds. Regolith Landscape Evolution Across Australia. CRC LEME, Perth, 118-122.

HULME K.A. & HILL S.M. 2004. Seasonal element variations of Eucalyptus camaldulensis biogeochemistry
and implications for mineral exploration: an example from Tielta, Curnamona Province, western
NSW. In: Roach I.C. ed. Regolith 2004, CRC LEME, pp.151-156

HULME K.A. & S.M.HILL, 2005. River red gum biogeochemistry associations with substrate: bedrock
penetrators or stream sediment amalgamators? In: Roach 1.C. Regolith 2005 - Ten years of CRC
LEME, CRC LEME, Perth, pp. 146-151

JACK R.L. 1930. Geological structure and other factors in relation to underground water supply in portions of
South Australia. Geological Survey of South Australia, Adelaide. Bulletin 14.

Mc AVANEY & HILL, 2006. Neotectonism along intracratonic basin margins; regolith and landscape
evolution of the Warratta South and New Bendigo Inliers, North Western New South Wales. This
issue.

MCNEVIN A.A. 1975. Great Australian Basin: Opal. In: Markham N.L. & Basden H. The mineral deposits of
New South Wales. New South Wales Geological Survey, Sydney.

NORTON C.J. 1983. The Geology of the Eastern Mt Babbage Block and a study of the genesis of the Jurassic
and Cretaceous sediments of the Southern Eromanga Basin. Hon thesis, University of Adelaide,
Adelaide (unpubl).

REID N. Hi SM. & LeEwis D.M. 2005. Tanami geobotany and biogeochemistry: towards its
characterization, role in regolith evolution and implications for mineral exploration. . In: Roach
I.C. Regolith 2005 - Ten years of CRC LEME, CRC LEME, Perth, pp. 256-259

TUCKER & HILL, 2006. Biogeochemical residence and dispersion of trace metals in the New Bendigo Inlier

and margins, northwest NSW. This issue.

TwIDALE C.R. & BOURNE J.A. 1998. The use of duricrusts and topographic relationships in
geomorphological correlation: conclusion based in Australian experience. Cantena 33, 105-122

VAN DOAN T. 1988. Sedimentology and mineralogy of some Jurassic-Cretaceous sediments of the southern
Eromanga Basin. M.Sc. thesis, University of Adelaide, Adelaide (unpubl).

Acknowledgements: Neville Alley is thanked for preliminary discussions and guidance with respect to the
scientific research. John Greenfield and Bill Reid from the NSW DPI and Steve Hore from PIRSA are
thanked for assistance while in the field and their preliminary discussions.

55




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




