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Brief project description: 
As the discovery rate of world-class mineral deposits continues to decline in Australia and other parts of the world, increased attention is being focused on geochemical exploration methods designed for covered terrains.  If definitive, low cost surface or near-surface sampling surveys can be conducted in areas of shallow cover (say <30m), large areas can be tested and expensive unnecessary drilling can be reduced.  In order to apply geochemical exploration methods confidently in a given area, or to be able to determine that such techniques are inappropriate, it is necessary that we understand the mechanisms by which surface expressions may form.  Explorers will then be better able to decide whether to do further drilling given a specific response at the surface.  Research is required that will determine which mechanisms can cause metal migration through post-mineralization cover.

As mineral exploration moves into regions dominated by shallow transported cover, conventional approaches are simply not applicable and thus increasingly there is a need for new innovative approaches to geochemical exploration.  However to develop such new approaches there is a major need to identify the operating mechanisms capable of transferring metals from buried mineralization upwards through barren cover to the surface.  

Understanding the processes of metal transport through transported overburden requires expertise and experimental techniques from a wide range of disciplines.  In the proposed project the researchers will be using a combination of field and analytical techniques derived from soil science, botany, molecular microbiology, geochemistry, plant chemistry, hydrogeochemistry and regolith geology.  

The main objective of the proposed project is to determine the mechanism(s) for formation of geochemical anomalies in transported overburden in a variety of Australian environments and, based on these mechanisms, to develop effective and reliable geochemical exploration techniques.  The research focus will be on:  

· Orientation studies to develop practical sampling strategies and methodologies in areas of transported cover based on biota, soil and gas investigations.

· Experimental and theoretical work on the mechanisms leading to the formation of surface anomalies.  This will provide the framework and constraints for the practical sampling methods.

Studies will be done at sites that show a surface geochemical signal over bedrock mineralization (true positive), at sites that show no known surface signature over mineralization (false negatives) and at sites with surface signature over no mineralization (false positives).  The research focus will be on (a) case studies to develop practical sampling strategies and (b) experimental work on mechanisms leading to the formation of geochemical anomalies to provide the framework and constraints for the practical sampling methods.  The researchers will apply a range of techniques such as vegetation analysis of various plant species, metal uptake in the rhizosphere (plant-root zone), mass balance studies, in-house lab and greenhouse studies; groundwater geochemistry and redox analysis, microbial characterization including their role in gas generation and mineral-trace element biotransformation (solubilisation/precipitation) throughout the profile, isotope analysis to establishing source of metal in plants and soil, using artificial inserted adsorbent collectors to  detect surface geochemical anomalies and utilising other research on soil desorption analysis to test gas migration possibilities.  The researchers will use a combination of in situ and in vivo spectroscopic techniques such as synchrotron-based techniques, nanosims, electron microprobe and laser ablation ICP-MS to determine the nano-scale location of metals in vegetation and regolith materials.  

An international multi-institutional multidisciplinary team has been assembled to tackle this important task which will be ably led by Dr Ravi Anand from the CRC LEME.  The project team will use innovative approaches to systematically study in Australia and Chile the potential role of various chemical and/or biological mechanisms that give rise to geochemical anomalies in areas of transported overburden.
This project coordinated by AMIRA International proposes to identify and test the effectiveness of different mechanisms to transfer metals to the surface or near surface in Australian and Chilean regolith, and the efficacy of surface geochemical techniques in identifying anomalies through transported cover.  The ultimate aim is to develop a predictive understanding that will enable explorers to decided on what technique to use for a given mineralisation style in a given regolith environment. 
AMIRA International invites companies to participate in this important project by investing AUD$38,100 (plus GST as applicable) per annum for three years with the first sponsorship payment due on project start up and subsequent instalments of the same amount due on the anniversary of project commencement in subsequent two years.  This sponsorship level applies to AMIRA member companies only.  Non-member companies are required to pay an amount of AUD$7,200 per annum (plus GST if applicable) surcharge which is equivalent to annual membership for companies with capitalisation of less US$1Billion.

It is planned that the project will commence as soon as possible after all necessary industry support is secured and continue for three years.  The project will cost AUD$3,040,351 over three years which includes AMIRA International’s project development and administration fee but excludes the 10% Goods and Services Tax from Australian based companies.  Total cash and in-kind contributions of AUD$1,984,151 (including AUD$255,000 cash from LEME) will be provided by CRC LEME through its core participants: CSIRO (as represented by Exploration & Mining and Land & Water), Curtin University, and Adelaide University.  CSIRO would provide an in-kind contribution of $140,946 in the 2008/09 financial year.  The balance of AUD$915,254 will be sought from industry through AMIRA.  Assuming 10 companies who are members of AMIRA International the individual sponsorship required is AUD$38,100 per annum (exc. GST for Australian based companies) over three years and non-AMIRA members are required to pay a AUD$7,200 per annum surcharge.
Deliverables (outputs) and expected impacts of research (outcomes): 

Scientific Deliverables (new scientific advances)

(i) Improved scientific understanding of the mechanisms that are responsible for metal migration through transported cover;

(ii) Guidelines for assessment of which transported regolith environments metal dispersion is possible in and what sample media/techniques are most likely to detect it.

(iii) New cost-effective and practical exploration method(s), with higher reliability and probability of success; (distinction between negative and null result)

(iv) Potential to use new exploration methods in other parts of the world.

Deliverables to Client (Adoption mechanisms)

i. Technical reports describing the work completed at each study site;

ii. Technical report summarizing experimental and theoretical work on sampling strategies, sample preparation and sample analysis;

iii. Final report on mechanistic models to account for observed metal migration or its absence, integrating all aspects of the study including different regolith and palaeo-climatic controls on migration, and variations with respect to different commodity elements.

iv. National and international publications in peer reviewed journals.

Milestones: (dates of significant events marking scientific progress)
March 2006: Commencement of project

March 2007: Report on practical sampling strategies and interim results on mechanisms.

March 2008: Report with emphasis on mechanistic and experimental studies
Confidentiality requirements
Sponsors of this project will enjoy an outstanding leverage of 3:1 on their investment.  This adds significantly to the tangible benefits that will accrue to sponsors which include a non-exclusive, royalty-free, perpetual right to utilise project outcomes in their operations.  These outcomes will be confidential to sponsors during and up to one year after completion of the three year project, after which researchers have the right to publish.  

Date submitted to Executive: 

Date approved by CEO:

Date approved by Board:
Note: Out-of-Budget revisions/updates to the approved Project Summary are to be submitted by Program Leader to Susan Game HO Perth for approval by CEO and advice to Business Manager.  
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(eg 0.50) for 2005-2006 (minimal fractional contribution should be 0.05)
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RESOURCES 2006-2007
STAFFING-FTEs 
(eg 0.50) for 2006-2007 (minimal fractional contribution should be 0.05)
	Staff name
	In-kind,

CRC or

Industry
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
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	GA
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	Total
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	0.15
	
	
	
	
	
	
	0.15
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PROJECT OPERATING COSTS $K 2006-2007
	
	$K
	Source external funds

	CRC Opex funds requested
	$90K
	

	Committed (definite) external funds
	$75K
	

	Total Project Opex
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STAFFING-FTEs 
(eg 0.50) for 2007-2008 (minimal fractional contribution should be 0.05)
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CRC or

Industry
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	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	Ravi Anand
	In Kind
	
	
	
	0.50
	
	
	
	
	0.5

	Rob Hough
	In Kind
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	Ryan Noble
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	0.35
	
	
	
	
	0.35

	Cajetan Phang
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	0.15
	
	
	
	
	0.15
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	CRC
	
	
	
	0.75
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	In Kind
	
	
	
	0.70
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	In Kind
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	0.10
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	0.05
	
	
	
	
	0.05
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	CRC
	
	
	
	0.50
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	TOTAL
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PROJECT OPERATING COSTS $K 2007-2008
	
	$K
	Source external funds

	CRC Opex funds requested
	$165K
	

	Committed (definite) external funds
	$75K
	

	Total Project Opex
	$240K
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Show major expenditure items and allocation to core parties. This table is to revised if ‘possible additional external’ funds become definite. 
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