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“create breakthroughs in mineral exploration and 
environmental management by generating and applying 
knowledge of the regolith” –
Collaborative Industry, Government and Academic R&DCollaborative Industry, Government and Academic R&D

Cooperative Research CentreCooperative Research Centre

LANDSCAPE ENVIRONMENTS AND MINERAL EXPLORATIONLANDSCAPE ENVIRONMENTS AND MINERAL EXPLORATION

‘everything between fresh air 
and fresh rock’

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

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

3. Knowledge based R&D and Innovation

4. Researcher and Industry End-User partnerships
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““Integrated multidisciplinary multiIntegrated multidisciplinary multi--scale approachscale approach””

landscape to atomslandscape to atoms



EDUCATION, EDUCATION, 
TRAINING & TRAINING & 
TECH TRANSFERTECH TRANSFER

‘‘Addressing the Addressing the 
Skills ShortageSkills Shortage’’



25% CRC LEME resources allocated to 25% CRC LEME resources allocated to 
E&TE&T

AUS$4.5M annuallyAUS$4.5M annually

Critical component of R&D Innovation
Key focus of Federal Government CRC program
Industry ready graduates and postgraduates
Current Minerals Boom - Skills shortages
Maintain training through industry slumps

1. Undergraduate Teaching
2. Postgraduate Training
3. Industry/Postgraduate Short courses



2nd year undergraduate students, 
Fowlers Gap NSW



University EducationUniversity Education
1. Introduction of Regolith Geoscience Undergraduate Courses

• The University of Adelaide, Curtin University of Technology, and The 
Australian National University (ANU)

• 2005-2006 over 100 students taking Regolith courses

2. Regolith teaching materials - On Line, Virtual Field Tours

3. National Undergraduate Regolith Geology School (NURGS)

4. Honours Students

• Graduated 89 Honours students to end 2001-2006
5. PhD Students
• On target to Graduate 60 PhD students by June 2008

Key:  Provide geoscience graduates with dual career path
1. Minerals Industry
2. Natural Resource Management



Industry Professionals/ Industry Professionals/ 
Postgraduate CoursesPostgraduate Courses

Minerals Council of AustraliaMinerals Council of Australia

-- Minerals Tertiary Education Minerals Tertiary Education 
Council (MTEC)Council (MTEC)

-- Employment of a full time Employment of a full time 
MTEC/CRC LEME lecturerMTEC/CRC LEME lecturer



Students working with practitionersStudents working with practitioners



Bringing Together a range of 
new scientific disciplines 

not traditionally associated 
with each other

Molecular Geomicrobiology



Geomicrobial MineralisationGeomicrobial Mineralisation

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

• 5000 microbial species isolated and identified
• Estimates 100,000 to 1 x106 species
• 95% regolith microorganisms unidentified (can’t be cultured)
• Inhabit all areas of regolith



Frank Reith PhDFrank Reith PhD--CRC CRC 
LEME/Australian National LEME/Australian National 
UniversityUniversity

Geomicrobiology of GoldGeomicrobiology of Gold





DAPI-Nucleic Acid Stain 
(DNA/RNA)

Gold FlakeGold Flake







Highlights

16S rDNA Bacterial Diversity Analysis and Identification16S rDNA Bacterial Diversity Analysis and Identification



DNA Sequencing DNA Sequencing ––
Identification of Identification of 
‘‘Unknown SpeciesUnknown Species’’



Ralstonia metaliduransRalstonia metalidurans



Highlights

Energy Dispersive X Energy Dispersive X –– Ray Ray 
Spot AnalysisSpot Analysis



Science, 313 14 July 2006 



PHYTOPHYTO--EXPLORATIONEXPLORATION

Hypothesis
Deep rooted vegetation 
expresses geochemical 
signatures of ‘Buried’
mineralisation

Focus-Australian native 
Vegetation



To better target



Karen Hulme Karen Hulme –– PhDPhD
CRC LEME/CRC LEME/

The University of The University of 
AdelaideAdelaide

River Red Gum River Red Gum 
PhytoexplorationPhytoexploration



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 





Pinnacles - lodes extensions

Photographs: Steve Hill



Spinifex expression of buried 
mineralisation in the Tanami

Nathan Reid Nathan Reid –– PhD CRC LEME / The University of AdelaidePhD CRC LEME / The University of Adelaide
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Coyote Results: Spinifex

Arsenic Gold



Root 
penetration 
up to 30m

Spinifex habitat

Lateral spread of 
roots 1-2 m

Height 
above 
ground up 
to 1 m

To a stable 
groundwater 

source



Uranium biogeochemistry
Michael Neimanis
CRC LEME/The University of Adelaide Eucalyptus gillii

0.12 – 6.59 ppm U

4.79 – 33.42 ppm Cu

0.01 – 0.02 ppm Th



Slides with text

Beverley Uranium Mine-Northern Flinders 
Ranges South Australia



Future work: 4 Mile Creek prospect sampling

4 Mile Prospect

BEVERLEY
River red 
gum

Inland tea tree
Photo: Steve Hill



New ScientistNew Scientist 30 June 
2007

Anna Petts PhD CRC 
LEME/The University of 
Adelaide
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