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Regolith

‘everything between fresh air 
and fresh rock’

… “create breakthroughs in mineral 
exploration and environmental 
management by generating and applying 
knowledge of the regolith”





1. Mechanistic understanding of regolith landscape evolution 
and biogeochemical mineral transport/transformation 
process

2. New, innovative, cost effective methods of determining 
mineral targets through cover 

3. Scientifically robust NRM intervention options

4. Knowledge based R&D and Innovation
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““Integrated multidisciplinary multiIntegrated multidisciplinary multi--scale approachscale approach””

landscape to atomslandscape to atoms



Data from Roberts et al., 2003

REGOLITH 
LANDFORM  MAPS

•Radiometrics, 
•DEMs, 
•AEM, 
•geochemistry,
•landscape evolution, 
•auguring & drilling 
map regolith thickness and composition. map regolith thickness and composition. 





CRC LEME/PIRSACRC LEME/PIRSA

•Revised stratigraphy of 
Tertiary sediments

•GIS of palaeodrainage 
sediments

‘Major impact on 
Exploration Licence 
Applications’



Laterite Geochemical Laterite Geochemical 
Atlas and Database for Atlas and Database for 
the Western Yilgarn the Western Yilgarn 
Craton (2007)Craton (2007)

CRC LEME, GSWA, 
CSIRO, MERIWA

‘Major impact on 
Exploration Licence 
Applications’
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To better 
Constrain

PHYTOPHYTO--EXPLORATIONEXPLORATION 
Deep rooted vegetation provides a surface expression of 

underlying substrate – Focus Australian native Vegetation



Pinnacles Pinnacles -- lodes extensionslodes extensions 
River Red GumRiver Red Gum-- Pb, Zn Pb, Zn PhytoexplorationPhytoexploration

Photographs: Steve Hill



Lead…

•Pb up to 205 times 
background  levels

•Geochemical footprint 
~ 2.5 km

0 – 36 ppm

37 – 99 ppm

100 – 190 ppm

191 – 411 ppm
Hyperspectral Image, courtesy NSW DPI
N

2 km

Pinnacles Pb-Zn 
Mine Broken Hill 
NSW 



U U PhytoexplorationPhytoexploration 4 Mile Creek prospect sampling4 Mile Creek prospect sampling

4 Mile Prospect

BEVERLEY
River red 
gum

Inland tea tree
Photo: Steve Hill

Sponsored by PIRSA PACE funding and Heathgate Resources

Eucalyptus gillii
0.12 –

 
6.59 ppm U

4.79 –
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0.02 ppm Th



Spinifex expression of buried Au mineralisationSpinifex expression of buried Au mineralisation
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Location of metals (Nuclear Microprobe) in 
Acacia aneura leaf (Base metal deposit)

Highest 
Concentration
Zn  0.2%
Ca  23%
Fe  1%

Zn FeCa

Low High



New ScientistNew Scientist 30 June 
2007

Anna Petts PhD CRC 
LEME/The University of 
Adelaide



Geomicrobial Geomicrobial 
MineralisationMineralisation
Aspandiar et al. (2006) LEME Open File 
Report 230



Molecular Geomicrobiology
Environment – More complex



Ralstonia metaliduransRalstonia metalidurans

Energy Dispersive Energy Dispersive 

X X –– Ray Spot AnalysisRay Spot Analysis



GeomicrobiologyGeomicrobiology
Implications

1. Transport models

2. Bioprospecting

3. Au bioprocessing 
(Parker CRC)

ARC Linkage 2007-10

Barrick Gold, Newmont, 
Adelaide University, 
CSIRO

AMIRA P778AMIRA P778
Science, 313 14 July 2006 



Hydrogeochemistry
• Min-FeS index 

strongly indicates the 
Harmony Ore Body in 
the SE, and areas of 
economic NiS 
intersections in the 
north (Knights) of the 
area, and deemphasises 
apparently sub- 
economic sulphides in 
the west
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Spectral Analysis Spectral Analysis –– LEME/CSIRO Chip LoggerLEME/CSIRO Chip Logger



Salinity NRM Focus
1. INTEGRATED SALINITY AND 
GROUNDWATER MANAGEMENT IN 
FLOODPLAIN LANDSCAPES

2. REDUCING SALT 
EXPORT FROM UPLAND 
LANDSCAPES

3. SALINITY 
MAPPING & 
MITIGATION IN  
ANCIENT SALINISED 
LANDSCAPES



Environmental GeophysicsEnvironmental Geophysics
• A towed, river-borne 

electromagnetic (NanoTEM) 
system

Helicopter EM

Towed Frame NanoTEM

Use of AEM and in-river EM has assisted the baseline 
planning of salt interception schemes in Murray Basin
AEM data is now considered an important dataset for 
improving recharge models, irrigation zonation
Floodplain studies- significant changes to understanding 
of floodplain processes at Chowilla with broader 
implication for the Lower Murray
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FIGURE 7

Constrained EM
Geophysical techniques especially 
EM waste of $ if not 
constrained/ground truthed



Environmental BiogeochemistryEnvironmental Biogeochemistry

Murray FloodplainMurray Floodplain-- 
Wetland Sulfidic Wetland Sulfidic 
SedimentsSediments



New water regime 
proposed  by CRC LEME-DWLBC

• Connect Loveday to 
river to keep it 
permanently 
flooded, with small 
seasonal changes in 
water level

• Induce some 
recirculation to 
export stored and 
groundwater-derived 
salts

• Where to export 
water unclear...

Current

New

River

Groundwater

River?
Disposal
Basin?



Acid Drainage WA WheatbeltAcid Drainage WA Wheatbelt



Maximum solution phase concentrations determined in drains Maximum solution phase concentrations determined in drains 
and adjacent ground watersand adjacent ground waters

Element Maximum concentration (ppb)

Co 650

Ni 380

Cu 9000

Zn 7000

Pb 1000

As 16

U 900

Ce 2500



No Drain Impact pH 3.5

WA Receiving EnvironmentsWA Receiving Environments

• Greater no. of lakes naturally 
Acid

•Alkaline lakes low buffering 
capacity (low total alkalinity)

• Limits acid drainage 
disposal options



Web Based: Fully 
integrated/searchable package

•Advice on  monitoring, 
identification, and management

•Hierarchical entry points

-Landholder

-Consultant

-Regulator

-Scientist



EDUCATION & EDUCATION & 
TRAININGTRAINING

‘‘Addressing the Addressing the 
Skills ShortageSkills Shortage’’

1. Regolith Geoscience 
Undergraduate Courses

2. Regolith teaching materials

3. Honours Students

4. MTEC

• Graduated 100 Honours 
students to end 2006-07

5. PhD Students
• Graduate 60 PhD students by 

June 2008



DeliveryDelivery
215 Journal Publications; 152 Books and Chapters; 317 Refereed Conference papers 

• Regolith Geoscience Textbook – 2008 CSIRO Publishing

• Thematic Volumes – Inland ASS, Environmental geophysics

• Six Regional Explorers Guides
• Hydrogeochemical Exploration Field Guide
• Phytoexploration Field Guide
• Open File Reports >300 - PDF free download
• Digital compendium of LEME Regolith Maps
• Integration with AMIRA Data Metallogenica
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