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Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
There have been important developments over the years in exploration geochemistry leading to new tools that are now routine. However, many of these advances  are largely incremental.  We still need to understand real dispersion processes if we are to have a geochemical breakthrough in exploration through various regolith environments.  
The Dispersion mechanism Project 2.33 undertaken in 2004-05 reported that metal mobility is achieved by groundwater related processes.  Gas streaming caused by atmospheric pumping and metal ions attached to gas bubbles is possible in some environments. Importantly, there are biotic processes such as hydraulic pumping by deep rooted vegetation, bioturbation by ants and termites, and biomethylation of organometallic compounds formed by the decay of anaerobic bacteria.  It is difficult to envisage any other effective mechanisms to raise metal ions through transported regolith above the watertable. In Australian arid-semiarid environments, where the watertable is relatively deep, this presents a problem. The prime research focus should be deep-rooted vegetation, with some potential from bioturbation, and gas streaming though the latter involves an unknown mechanism.  Bio-transformations by microbes may also be important in these processes. 

Under the Mineral and Biological Hosts Project, biota samples were collected over several Yilgarn base metal and gold deposits. A range of standard soil sampling and partial extraction techniques were also employed. Initial results are very encouraging, for we now see certain biomedia that give reproducible anomalies in transported regolith, where no other sampling techniques work. Biogeochemical research promises immediate breakthroughs. 

Aim: To understand the natural dispersion processes in the overburden (modern and ancient) in a variety of geological and climatic environments that permits explorers to use the geochemical in a predictive manner.

Objectives  (3 years):

· Determine low-level trace element composition of trees of several different species, at several sites, addressing the full range of organic material available, employing different sample preparation techniques, for different seasons, in order to identify the techniques to optimise geochemical signals.  Also determine the geochemical footprint of biota material on a 5x5 km area at selected sites.  This will also include the mass balance studies of the different biotic phases.
· Determine the water sourced by vegetation using hydrogen isotopes (D/H),  and thus differentiate between groundwater and soil water sources, as a means to establishing hydromorphic dispersion of metals via groundwater.   
· Study in detail (including DNA/RBA molecular structure) the community structure and abundance of microbiota in soil, regolith and rootlet tissue, together with microanalysis of geochemical and mineralogical species within and around rootlets, in order to understand process of element uptake.  Also conduct microbial analysis at the ore body weathering front to identify role of microbes in metal release, metal mobility and generation of volatiles..
· Investigate geochemical and mineralogical analysis of soil and regolith material at different levels of weathering profiles, using bulk analysis and  common partial and selective extractions.  This will establish or negate any dispersion within sedimentary cover. 
· Determine the mineral and biological hosts for Au and pathfinder using in situ electron optical techniques such as Synchrotron, nanosims, electron microprobe, laser ablation).  Emphasis also to be placed on determining the oxidation state of metal species using Synchrotron techniques (XANES, µEXAFS, µsXRF) to investigate metal-host relationships and forms of metal binding.
· Apply soil gas desorption (SDP) and other soil gas techniques to pursue the enigmatic question of the existence of labile metallic elements. If geochemical responses are identified in the soils, undertake laboratory experiments using purge-and-trap gas chromatography techniques to detect any organo-metallic volatile components (for example methylated compounds of Hg, As, Sb, Bi, Se, Pb, Ni, Sn). 

· Investigate water-rock/regolith-biota interactions.
· Determine the 3D footprint and the time frame in which these mechanisms manifest themselves and their relationship with the age of regolith.
· How to optimise sample media, sample preparation and analytical protocols for the relevant materials in the various geological and climatic environments.

Key sites in the Yilgarn Craton will include Moolart Well, Golden Grove, Jaguar, Rose Dam, Bounty, Chatterbox area, Wheat belt area near Northam), SA (Barnes, Moonta), NT (Hyperion), NSW (New Cobar and McKinnons.
This large project brings together the small projects into a strategic initiative and will relate to other projects (for example Gold and metal mobility) in Program 2 and Projects (Acid drainage, acid sulphate soils) in Program 3 and Program 1.
The strategic intent is to make geochemistry work in areas of transported cover.

Deliverables (outputs) and expected impacts of research (outcomes):
Outputs-year 1 

· Technical reports on work conducted at Moolart Well, Jaguar, Golden Grove, Rumour, Barnes deposits.
· Quarterly reports

Outcomes

· Recommendation of most suitable and cost effective exploration procedures and sampling strategies for regolith-dominated terrains.

· Potential New biogeochemically based techniques to allow mineral exploration under cover (improved effectiveness of Australian mineral industry).
· Understanding processes of anomaly formation: distinction between null vs negative result

· A better understanding of mechanisms responsible for any metal migration through post-mineralisation cover, making near-surface geochemical exploration more predictive. 

· Recommendation of procedures for identifying and ranking anomalies.

Milestones: (dates of significant events marking scientific progress)
· Sample and data collection at Rose Dam, Bounty, Moolart Well, Chatterbox, Hyperion, Barnes and possibly new sites  September 2005

· Submit grant application to Australian Synchrotron research program for analysis of vegetation samples     July 2005

· Sampling and data collection at Moonta , New Cobar and McKinnons   Feb 2006
· Presentation of papers at IGES  September 2005

· Complete Synchrotron spectroscopic analyses of selected samples  Nov 2005

· Technical report on Moolart well, Jaguar, Golden Grove and Rumour   December 2005
· Technical report on Bounty, Rose Dam and Moonta June 2006
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RESOURCES 2005-2006

STAFFING-FTEs 

(eg 0.50) for 2005-2006 (minimal fractional contribution should be 0.05)

	Staff name
	In-kind,
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	AU
	CUT
	CSIRO EM
	CSIRO 
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	GA
	NSW DPI
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	Hough
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	Rogers
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	0.20
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	CRC
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	Keeling
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	0.20
	0.2

	McQueen
	IK
	0.20
	
	
	
	
	
	
	
	0.20
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	IK
	
	
	
	
	
	
	
	0.10
	0.10

	Zang
	IK
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	0.1

	Welch
	CRC
	0.20
	
	
	
	
	
	
	
	0.2

	Kirste
	CRC
	0.10
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	Prof Pauline Grierson; Dr Andrew Rate; Dr Suman George

Dr Margaret Roper; Dr Nicky Bollar
Dr Ray Smith
	Colaborators UWA
CSIRO Plant Industry

WA Deptt of Agri
CSIRO E&M
	
	
	
	
	
	
	
	
	

	TOTAL
	
	0.50
	
	0.50
	4.25
	0.20
	
	
	0.50
	5.85


All LEME STUDENTS contributing to Project 2005-2006
	Students Name
	University
	PhD or Honours

	David Little (part)
	ANU
	PhD

	Yamin Ho
	UWA (non-LEME)
	PhD

	Mel Lintern
	Curtin
	PhD

	Siriporn Soongpankhao
	Curtin
	PhD


PROJECT OPERATING COSTS  $K  2005-2006
	
	$K
	Source external funds

	CRC Opex funds requested
	166.7
	

	Committed (definite) external funds
	
	

	Total Project Opex
	
	


	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2005-2006
Show major expenditure items and allocation to core parties

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	
	
	
	
	
	
	
	
	
	

	Sample preparation, thin sections, sections of plant material
	
	
	
	6.0
	
	
	
	
	6.0

	Field work, trenching, drilling (including fully cored hole for soil moisture measurements), travel, maps 
	5.0
	
	2.0
	12.0
	
	
	
	6.0
	25.0

	Vegetation analyses
	
	
	
	24.0
	
	
	
	
	24.0

	Extractions, full digestion
	
	
	2.0
	24.0
	
	
	
	1.0
	27.0

	Laser Ablation, nanosims microprobe, SEM, TEM, Synchrotron
	5.0
	
	4.0
	15.0
	
	
	
	
	24.0

	Microbial work 
	5.0
	
	
	7.0
	8.0
	
	
	
	20.0

	Mineralogy 
	
	
	1.0
	2.0
	
	
	
	
	3.0

	Hydrogen, Sr and C isotopes is
	
	
	
	13.0
	
	
	
	2000
	15.0

	Regolith properties soil moisture, pH, OC, EC
	
	
	
	5.0
	
	
	
	3000
	8.0

	Conference attendance (IGES)
	
	
	
	5.0
	
	
	
	
	5.0

	Mel Lintern  PhD study
	
	
	
	9.7
	
	
	
	
	9.7

	Total
	15.0
	
	9.0
	122.7
	8.0
	
	
	12.0
	166.7


RESOURCES 2006-2007 STAFFING-FTEs 

(eg 0.50) (minimal fractional contribution should be 0.05)
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	0.35
	
	
	
	
	0.35
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	IK
	
	
	
	0.50
	
	
	
	
	0.50

	Aspandiar
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	0.50
	
	
	
	
	
	0.50

	Keeling
	IK
	
	
	
	
	
	
	
	0.20
	0.2

	McQueen
	IK
	0.20
	
	
	
	
	
	
	
	0.20

	Sheard
	IK
	
	
	
	
	
	
	
	0.10
	0.10

	Zang
	IK
	
	
	
	
	
	
	
	0.10
	0.1

	Welch
	CRC
	0.20
	
	
	
	
	
	
	
	0.2

	Kirste
	CRC
	0.10
	
	
	
	
	
	
	
	0.1

	Prof Pauline Grierson; Dr Andrew Rate; Dr Suman George

Dr Margaret Roper

Dr Ray Smith
	Colaborators UWA
CSIRO Plant Industry

CSIRO E&M
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	
	
	
	5.65
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	University
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DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2006-2007
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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