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 GP2 project (2022-2023)
 GP2 Extension project (2024-2025)
 SW Gawler Craton project (2026 start)

GSSA’s Paleovalley projects 
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GP2 Extension   

SW Gawler

Hou et al. (2012)
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 C enozoic  – E Eucla Bas in
 Mes ozoic  – SW Eromanga Bas in
 Late Paleozoic  – SW Arckaringa Bas in 
 Archaean to Early Paleozoic  bas ement

Hou et al. (2024) 
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bedrockPaleochannel

Paleovalley
Paleovalley vs Paleochannel 

uranium
clay minerals
REE
coal
hydrogen
hydrocarbons
groundwater
placers
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Time- and spatial-bound geology



Hou et al.  (2022, 2023) 

Time- and spatial-bound distribution of paleovalleys



Kingoonya Paleovalley

Needs a good understanding 
of exploration tools :

Geological mapping
DEM & mrVBF
Remotely sensed images

SRTM – DEM
Landsat
Landsat - night-time thermal 
NOAA – night-time thermal 
Aster - night-time thermal 

Ground & airborne geophysics
Magnetics?
Gravity (micro-)
Radiometric?
EM: AEM & TEM
Shallow /passive seismic

Pundiny,
Warrior U Ealbara U

Paleovalley mapping and exploration



Hou et al., 2017

AEM & TEM – Challenger 
& Garford Paleovalleys 

Hou et al. (2001, 2008, 2017)

High-DEM 
(CRC LEME)

Interpreted 
palaeovalleys

Challenger 
gold deposit

Examples of paleovalley exploration techniques  

Shallow seismic



 Acquired time – Max thermal contrast: 
L night – E morning
 Cloud cover & wind-shear affecting the quality
 Frequent overpass of the satellite 

Hou et al. (2017)
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Night-time Thermal (ntt) paleovalley mapping
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Comparison of NOAA – ASTER ntt images 
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Interpreted Paleozoic paleovalleys:
originate from erosion by ice and fluvio-glacial meltwaters 

Hou et al. (2024) Alley et al. (in press) 

Paleovalleys identified in hi-resolution gravity 

Challenger S PV

Challenger PV

Hou et al.  (2022, 2023) 

Paleozoic paleovalleys 
identified in hi-resolution 
gravity 

Paleozoic paleovalleys 
transport direction in  
Arckaringa Basin 



Modern analogue of 
Gawler Paleozoic PVs: 
Norwegian fjords
Showing what the landscape 
of study area looked like in 
the Permian before the 
valleys were filled-up 
successively with sediments

New GP2 gravity of northwestern Gawler Craton

https://worlderingaround.com/wp-content/uploads/2018/01/norway-winter-road-trip-itinerary-14.jpg



Characterising palaeovalley sediments
 handheld downhole gamma & pXRF
 DE and GDE interpretation

 logging lithology & lithofacies
 sequence stratigraphy>60s drillholes & cross sections



Time- and spatial-bound distribution of 
Paleozoic-Mesozoic-Cenozoic sediments 

Cross-section A-A’ through the overlapping area of the Arckaringa, Eromanga and Eucla basins shows:
 Palaeozoic and Mesozoic paleodrainage direction ~ SW to NE
 Paleo/Neogene paleodrainage ~ NE to SW



Paleozoic & Mesozoic paleovalleys imaged in gravity

Cross-sections F-F’ and I-I’ 
through Mulgathing 
Paleovally and gravity 
model with mapped 
Palaeozoic-Mesozoic 
paleovalleys.
Depths interpreted from 
gravity modelling (Foss, C., 
CSIRO; Hou et al., 2023, 2024)



boundaries between units are interpreted by 
transient electro-magnetic (TEM) & drilling data 

1. Cenozoic: Garford 
Paleovalley (Tig – Tbp)

2. Mesozoic paleovalley (JK-a)
3. Paleozoic: Challenger 

Paleovalley (P-s) 

Hou et al.  (2024)

Time- and spatial-bound distribution of three 
generations of paleovalleys 



Implications for paleovalley exploration
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Eocene 
‘nick point’

Miocene 
‘nick point’

Hou (2008)

Thickness of paleochannel fill

gold
uranium

Base of Tertiary landscape – 
initial stage of paleorivers

Cenozoic placer-Uranium-clay minerals-REE-groundwater 
Mineralisation model from a detailed cross-section 
in the Kingoonya Paleovalley (Hou & Alley 2003) 



Paleogene-Neogene HMS Hou et al. (2021)



Mesozoic HMS-Uranium-groundwater 

X? 

Hou et al. (2021)

X 



Noise on satellite ntt imagery and hi-resolution gravity:
 absence of moisture at acquired time
 absence of density contrast between thin channel fills and 

weathered basement rocks
 due to the location of highlands

Thanks for 
recognition of 
Mesozoic 
paleovalleys 
from 
Diatreme, 
Petratherm, 
Marmota & 
Iron Road.

Mesozoic HMS



Arckaringa, Eromanga and Eucla 
coastal HMS 

Hou et al. (2021)



Wallira P.

Resource potential:
 coal
 hydrogen
 hydrocarbons
 groundwater
……

Hou et al. (2024) 

Challenger S 
P.

Challenger P.

Hou et al.  (2022, 2023) 

Paleozoic paleovalley resources



In-situ

Transported ore 

ransported ore 

Fresh bedrockWeathered zone

Primary halo and
ore deposit

ore deposit

Channel ore 
deposit

deposit

Outcrop

Outcrop

Saprolite and saprock

Saprolite and saprock

Primary ore

Primary ore

Drainage

Palaeovalley fills

Palaeovalley fills

Older sediments

Older sediments

Sand plain

Sand plain

Dunes

Dunes

Open pit

Lateritic zone

Post lateritic 
cover

cover

Drilling

Drilling

Palaeovalley fills

Palaeovalley fills

Uranium

Uranium

Summary: Paleovalley exploration
S outh Aus tralia

W Gawler 
study areaPaleovalleys present numerous exploration problems and 

opportunities, and challenging exploration techniques
The best methods:

- Hi-resolution DEM + NTT imager
- EM (AEM/TEM)
- Hi-resolution gravity
- Shallow seismic/ passive seismic
- Drilling with geophysical logs

The cheapest & best methods: 
- DEM
- NTT imagery 
- Passive seismic
- Test drilling with geophysical logs

The potential resources:
- Placers/HMS
- Uranium
- Clay minerals
- REE
- Groundwater
- Hydrogen/hydrocarbons
- Coal



Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and Mining (DEM) 
and originates from a variety of sources. Although all reasonable care has been taken in the preparation and 
compilation of the information, it has been provided in good faith for general information only and does not purport 
to be professional advice. No warranty, express or implied, is given as to the completeness, correctness, accuracy, 
reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and will not be held 
liable to any recipient of the information for any loss or damage however caused (including negligence) which may 
be directly or indirectly suffered as a consequence of use of these materials. DEM reserves the right to update, 
amend or supplement the information from time to time at its discretion.



Acknowledgement 
of Country
As guests here on Kaurna land, the Department for Energy and Mining (DEM) 
acknowledges everything this department does impacts on Aboriginal country, the sea, 
the sky, its people, and the spiritual and cultural connections which have existed since 
the first sunrise.  Our responsibility is to share our collective knowledge, recognise a 
difficult history, respect the relationships made over time, and create a stronger future.  
We are ready to walk, learn and work together.
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