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EXPLANATORY NOTES:
The map was compiled using national-scale datasets (including Digital Elevation Models and geological maps), existing geoscientific data
and reports in combination with expert knowledge. New information was obtained through demonstration studies in selected sites (Figure
2); examples of palaeovalley cross sections from these sites are shown on the left-hand column of the map. The methodology used to
produce the map is described in the companion project summary report by English et al. (2012), cited below. This broad-scale map is
intended to enhance our knowledge of Australian arid zone palaeovalleys as widespread but little understood geologic elements and
potentially contribute to an improved understanding of palaeovalley aquifers. The palaeovalleys shown on the map do not necessarily
correspond with underlying groundwater resources or indicate prospective borehole sites. Rather, the map serves as a guide for more
detailed future hydrogeological investigation in areas of interest.

PREFACE:
This map of palaeovalleys in arid and semi-arid parts of Western Australia (WA), South Australia (SA) and the Northern Territory (NT),
shows the interpreted distribution of palaeovalleys including those obscured beneath desert dunefields. The map extent is defined by the
Köppen-Geiger classification of arid and semi-arid zones of WA, SA and NT (Figure 1). This map was produced as part of the ‘Water for
Australia’s arid zone – identifying and assessing Australia’s palaeovalley groundwater resources project’ (termed the ‘Palaeovalley
Groundwater Project’) that was funded by the National Water Commission (NWC) and led by Geoscience Australia, with support from
respective state and territory government agencies. The four-year project (2008-2012) aimed to provide information about the role of
palaeovalleys as aquifers in widespread regions where groundwater resources are scarce or need to be investigated for the future.
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EXPLANATORY NOTE: EUCLA BASIN COASTAL BARRIER
Multiple phases of marine inundation during the Cenozoic flooded the present-day onshore Eucla
Basin in southern Australia. Complex successions of marine and non-marine sediments were
deposited within a wide palaeo-shoreline zone which is here termed the ‘Eucla Basin Coastal
Barrier’. The methodology used to generate the WASANT palaeovalley map cannot detect or
represent palaeovalleys that are now buried beneath coastal barrier sediments of the Eucla margin
or by marine carbonate sequences of the onshore Eucla Basin. Other techniques, such as high-
resolution geophysical surveys, e.g. airborne electromagnetics (AEM), are required to map buried
palaeovalleys in this zone. For the purpose of this map, palaeovalleys flowing towards the southern
coastline are shown to terminate at the Eucla Basin Coastal Barrier. Further west in the Bremer
region, numerous buried southward-flowing palaeovalleys are represented by blanketing marine
sediments although the precise locations of underlying individual palaeovalleys cannot be depicted.

CROSS SECTION NOTE:
Detailed technical reports for each demonstration site listed in these cross sections are available as
Geoscience Australia Records (GA Record 2012/05 to 2012/09) and can be downloaded from the GA
internet site at: http://www.ga.gov.au/cedda/publications/96

DISCLAIMER:
Geoscience Australia has tried to make the information in this product as accurate as possible. However, it does not guarantee that the
information is totally accurate or complete. Therefore, you should not solely rely on this information when making a commercial decision.
Geoscience Australia accepts no liability for the accuracy of the information provided. Furthermore, Geoscience Australia does not warrant
that this product contains the latest information available or that the information is free from errors.
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Figure 4: Geological provinces within the WASANT study area.
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Figure 1: Köppen-Geiger classification of arid and 
semi-arid zones (reference 4 below).

Figure 2: Palaeovalley demonstration sites. 

Figure 3: Multi-resolution Valley Bottom Flatness Index (MrVBF) 
Digital Elevation Model (Gallant and Dowling, 2003). 
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S N1. MURCHISON RIVER PALAEOVALLEY 
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Murchison River cross section at Beringarra near the western edge of the Yilgarn Craton in the
Murchison demonstration site, Western Australia. Palaeo-river incision here was along the
contact between Archean granite and the Narryer Gneiss Terrane. Multiple buried river channels
were spread over 16 kilometres, south to north. A gravity survey detected the eroded surface of
fresh bedrock (buried basement topography). Weathered bedrock zones (saprolite) were
disclosed through drilling. Palaeovalleys in the Murchison region are up to 200 metres deep,
infilled with Late Cenozoic alluvium that is sandier than in most other parts of the Yilgarn Craton.
Relatively large volumes of variable quality groundwater occur in these aquifers.
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W E2. KINTYRE PALAEOVALLEY 
(Paterson demonstration site)

Kintyre Palaeovalley in the Rudall Uplands defined by airborne electromagnetic (AEM) data, in
the Paterson demonstration site, Western Australia. This section, in the Yandagooge Creek
catchment, shows crystalline Proterozoic bedrock deeply scoured, to 200 metres or more. The
valley is infilled with Permian glaciogenic Paterson Formation sediments. This formation
comprises basal gravels/conglomerate (target aquifer) and overlying thick tillitic clay, which in turn
is overlain by Cenozoic alluvium. The basal Permian conglomerates and Cenozoic alluvium
provide important water supplies.
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3. WILKINKARRA PALAEOVALLEY
(Wilkinkarra demonstration site)
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The Wilkinkarra Palaeovalley in the central Australian Wilkinkarra demonstration site, Northern
Territory. Multiple irregular channels are incised into the underlying bedrock units. The sediment
infill sequence is sand-dominated, typical of moderately to highly energetic fluvial deposition. A
thin calcrete horizon is extensively developed at the surface. Lithology and structure based on
detailed drilling and ground geophysics. Previously unknown fresh groundwater supplies were
encountered in palaeovalleys beneath dunefields in the area.

N S4. MOUNT WEDGE BASIN
(Wilkinkarra demonstration site)
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5. TI-TREE BASIN 
(Ti-Tree demonstration site)
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The Ti-Tree Basin in the Ti-Tree demonstration site, Northern Territory. Cenozoic sediment infill is
over 300 metres deep in some places, although the basement surface is irregular and sediment
facies vary across the basin. Typical of most central Australian palaeovalleys the sedimentary
sequence is overprinted by intense chemical weathering. The lithology and structure are based
on extensive drilling and airborne electromagnetic (AEM) data. Large volumes of good quality
groundwater are stored in the basin.
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NW SE6. KINGOONYA PALAEOVALLEY
(Gawler-Eucla demonstration site)
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The Kingoonya Palaeovalley in the Gawler-Eucla demonstration site, South Australia. This
section shows two distinct palaeochannels infilled with a variable Cenozoic sedimentary
sequence, and seperated by a buried basement high. The coarse sand and gravel sequence in
the south-east is the highest yielding aquifer interval (lithologic compositions based on detailed
rotary drilling transect; after Hou, 2004).
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Examples of cross sections shown in the left-hand column illustrate the heterogeneity and complexity (in terms of size, shape, structure
and sediment infill) of palaeovalleys within the arid and semi-arid zone.
Most palaeovalleys shown on the map are now infilled with variably thick sequences of Cenozoic sediments, although some contain older
(Mesozoic and Paleozoic) sequences, such as the Permian glacial-derived sediments in the Paterson Province (WA).
The infill sequences depicted in these sections range from unconsolidated sediments to fully lithified sedimentary rocks. For consistency,
the lithologic descriptions used here refer to the primary sediment type regardless of the degree of lithification.
The sediment infill sequences are variably affected by chemical weathering. In places this has overprinted the original sediment
compositions and also destroyed much of the primary sedimentary fabric.
In most cases relatively thin (less than two metres) deposits of regolith and aeolian sands blanket the uppermost palaeovalley sediment
layers, although dunes up to 20 metres high may occur in desert regions. These cover sequences were not deposited by fluvial or
lacustrine processes associated with the palaeovalleys so have not been shown.
To maximise the display of information the cross sections have inconsistent scales, conveying the significant variations in palaeovalley
depths and widths.
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The Mount Wedge Basin in the Wilkinkarra demonstration site, Northern Territory. This mountain-
front basin contains nearly 500 metres of Cenozoic sediment infill, interpreted to have formed in
lacustrine to alluvial fan depositional environments. Significant fresh to brackish quality
groundwater resources occur in this palaeovalley system. Lithology and structure based on
ground geophysics and drilling.


