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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) 
Step changes in exploration geochemistry will only occur if we can truly define where geochemical anomalies reside and how and when they got there.  To achieve this we need to understand the fundamental dispersion processes.  This has been the aim of the LEME initiative in Mineral Hosts and Mechanisms of Metal transfer and over the next two years, we, through the project proposed here will pursue focussed activities to capitalise on the progress made to date.  

Hydromorphic dispersion is an important mechanism for the transport of metals to the near surface environment during deep weathering of ore deposits, and plays a key role in the final residence of metals in regolith minerals and hence anomaly formation. 

This project is a fundamental mineralogical and geochemical study of this dispersion into deeply weathered (both in-situ and transported) regolith environments together with developing a new understanding of solid gold grain provenance in these environments (supergene or primary). It also encompasses a study of diagnostic mineralogical clues to ore systems that can be recognised in samples from laterite geochemical anomalies (e.g. as achieved at Golden Grove).
In summary, we propose well defined outcomes from: 1. A study of phreatic mineral deposits such as alunite acting as a mineral host including a detailed description of how such minerals incorporate or adsorb metals. 2. Dating element dispersion by combining in-situ geochronological and geochemical analyses of the same samples. 3. 3. A pilot study to establish whether clues to ore systems, along the lines of the research carried out at Gossan Hill, can be recognised in samples from a variety of laterite geochemical anomalies in the Yilgarn craton. 4. Utilising gold crystallography to decipher supergene and primary origins and combined with chemistry to determine the effects of weathering on native gold occurring at or near the surface and how this modifies bulk gold chemistry. 5. Using reactive transport software (e.g. GWB, FastFlo and OS-3D) to develop increasingly sophisticated numerical simulations to understand mechanisms of near-surface geochemical anomaly formation. Initial research in this area has focussed on the behaviour of gold, and this work is to be continued, however subsequent work will also consider mechanisms for other commonly analysed indicator species such as copper and nickel. 6. Advanced study of gold anomaly formation in calcrete.
Aim: To determine the timing and role of hydromorphic dispersion in metal transport (including supergene gold) and the mineralogy of anomaly formation.
Objectives  (2 years):

· Determine the role of phreatic minerals as hosts for Au and pathfinders 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 c.f. incorporation/adsorption, and the presence of toxic species (e.g. As III or Cr VI). This is an important initiative as a precursor to the Australian Synchrotron coming online late 2007 and links to environmental toxicology studies.

· Use SEM/electron microprobe to study the detailed mineralogy of Yilgarn laterites that host geochemical anomalies to identify clues to buried ore systems.

· Numerical modelling capacity for generating a predictive understanding of geochemical anomaly formation in the regolith.
· Computational solutions for the generation of 3D images of the probability of ore occurring in a particular prospective area.

· New directions in combined crystallographic/geochemical observations of alluvial/lateritic gold grains to determine provenance.

This project pursues only focussed aims as a direct result of key successful directions from the recent work within LEME including Alunite studies, dating metal dispersion, gold grain provenance and the exciting possibility of 3D modelling. Importantly, it also cements our presence as a major player in new Synchrotron science initiatives for mineral exploration applications in Australia. It is a project focussed on natural sample analyses rather than experiment in direct contrast to the metal mobility initiative of Bear McPhail.
Deliverables (outputs) and expected impacts of research (outcomes):

Outputs-year 1 

· Submission of a journal paper on work conducted at Mount Gibson and Poona on phreatic minerals. 

· Submission of a journal paper on weathering chronology and dispersion of Cu at Moonta.

· Submission of journal paper on ultra thin supergene gold crystals (Golden Virgin, WA)

· Submission of paper to GEEA, “Element dispersion under different weathering regimes in the Cobar region of western New South Wales” 

· Scientific publication on the crystallography of gold occurring as nuggets.

· Quarterly reports

· Final reports in 2008.

· Presentations to LEME symposia including the exploration seminars and at international conferences (e.g. Goldschmidt and/or IGES).

Outcomes

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

· Identification and analyses of minerals related to phreatic processes (e.g. sulfates) as a vector for exploration. Be able to determine the timing of metal dispersion which is pivotal to understanding the origin and formation of anomalies and palaeoenvironments

· A new understanding of alluvial/lateritic gold grain provenance based on combined crystallography and chemistry.

· Develop a computational tool which explorationists will be able to use to identify the most cost effective sampling strategies in a wide range of regolith environments.

· Build a chemical (reactive transport) numerical modelling tool which will enable prediction of  the location and relative tenor of geochemical anomalism in different regolith units depending on such factors as the:

Size, grade, sulphide content and attitude of the target orebody.

Chemical characteristics of the rock units that might host the target orebody.

Thickness and nature the regolith overlying the ore.
· An ability to date metal dispersion through combined insitu microchemical and geochronological analyses.

· International recognition and call for collaboration with gold grain studies worldwide.

Milestones: (dates of significant events marking scientific progress)

· Sample collection at Mt Gibson, Moonta, Golden Virgin. September 2006

· Submit grant application to Australian Synchrotron research program for analysis of mineral samples.     September 2006.

· NANO grant application in October 2006 for specialist TEM microanalyses.

· Complete Synchrotron spectroscopic analyses of selected samples.  June 2007

· Journal submissions on Mt Gibson/Poona Alunite, Moonta Cu dispersion, Golden Virgin supergene gold, crystallography of gold nuggets and Element dispersion under different weathering regimes in the Cobar region of western New South Wales. June 2007.

· Technical report on Mt Gibson. June 2007
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RESOURCES 2006-2007
STAFFING-FTEs 

(e.g. 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 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Hough
	IK
	
	
	
	0.70
	
	
	
	
	0.70

	Lintern
	IK
	
	
	
	0.25
	
	
	
	
	0.25

	Noble
	IK
	
	
	
	0.30
	
	
	
	
	0.30

	Reith
	IK
	
	
	
	0.10
	
	
	
	
	0.10

	Gray
	IK
	
	
	
	0.15
	
	
	
	
	0.15

	Butt
	IK
	
	
	
	0.35
	
	
	
	
	0.35

	Anand
	IK
	
	
	
	0.20
	
	
	
	
	0.20

	Keeling
	IK
	
	
	
	
	
	
	
	0.15
	0.15

	McQueen
	CRC
	0.10
	
	
	
	
	
	
	
	0.10

	Dunlap
	IK
	0.10
	
	
	
	
	
	
	
	0.10

	Christie
	IK
	0.05
	
	
	
	
	
	
	
	0.05

	Dr Chris Ryan

Dr Barbara Etschmann

Paul Roberts

Dr Fiona Elemer

Dr Peter Hornby

Dr Ray Smith

Dr Martin Saunders

Dr Steve Reddy, Dr Rob Hart
	Collaborators 

CSIRO E&M

UWA

Curtin 
	0
	
	
	
	
	
	
	
	0.00

	TOTAL
	
	0.25
	
	
	2.05
	
	
	
	0.15
	2.45


NOTE:  The reactive transport component of the project is a collaboration between the Near Surface Exploration Theme (Ryan and David) and the Computational Geoscience Theme (Paul, Fiona and Peter) of CSIRO E&M.  The project is tied in to the pmd*CRC (Peter) and is only seeking FTE approval for Ryan Noble.
All LEME STUDENTS contributing to Project 2006-2007
	Students Name
	University
	PhD or Honours

	Mel Lintern
	Curtin
	PhD

	
	
	


PROJECT OPERATING COSTS  $K  2006-2007
	
	$K
	Source external funds

	CRC Opex funds requested
	30
	

	Committed (definite) external funds
	
	

	Total Project Opex
	30
	


(CSIRO has also committed approx 20K for gold work to October 06, industry support will also be sought in 06-07)

	Possible additional external funds (for info)
	30
	Industry support for gold project


External includes 10K possibly from Lionore for modelling work.

DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2006-2007
Show major expenditure items and allocation to core parties

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Geochronology
	3000
	
	
	
	
	
	
	
	3000

	Sample preparation, thin sections
	500
	
	
	800
	
	
	
	200
	1500

	Field work, travel, maps, drafting 
	1000
	
	
	1500
	
	
	
	1000
	3500

	Extractions, full digestion, bulk analyses
	
	
	
	400
	
	
	
	1000
	1400

	Laser Ablation ICPMS, nanosims microprobe, SEM, TEM, Synchrotron
	1500
	
	
	8300
	
	
	
	1800
	11600

	Mel Lintern  PhD study
	
	
	
	9000
	
	
	
	
	9000

	Total
	6000
	
	
	9000
	
	
	
	4000
	30000


PS Australian synchrotron research program will support Synchrotron research studies, covering all beamtime costs and most of travel and accommodation. We have received over $60K in value from the ASRP in 05/06.

*$2000 allocated for the work of Dr Ray Smith.

RESOURCES 2007-2008

STAFFING-FTEs 

(eg 0.50) for 2007-2008 (minimal fractional contribution should be 0.05)

	Staff name
	In-kind,

CRC or

Industry
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Hough
	IK
	
	
	
	0.65
	
	
	
	
	0.65

	Lintern
	IK
	
	
	
	0.25
	
	
	
	
	0.25

	Noble
	IK
	
	
	
	0.3
	
	
	
	
	0.3

	Gray
	IK
	
	
	
	0.05
	
	
	
	
	0.05

	Butt
	IK
	
	
	
	0.30
	
	
	
	
	0.30

	Anand
	IK
	
	
	
	0.20
	
	
	
	
	0.20

	Keeling
	IK
	
	
	
	
	
	
	
	0.15
	0.15

	McQueen
	CRC
	0.10
	
	
	
	
	
	
	
	0.10

	Dunlap
	IK
	0.10
	
	
	
	
	
	
	
	0.10

	Christie
	IK
	0.05
	
	
	
	
	
	
	
	0.05

	Dr Chris Ryan

Dr Barbara Etschmann

Paul Roberts

Dr Fiona Elemer

Dr Peter Hornby

Dr Ray Smith

Dr Martin Saunders

Dr Steve Reddy, Dr Rob Hart
	Collaborators 

CSIRO E&M

UWA

Curtin 
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	
	
	
	2.15


NOTE:  This reactive tranpsot component of the project is a collaborative effort between the Near Surface Exploration Theme (Ryan and David) and the Computational Geoscience Theme (Paul, Fiona and Peter) of CSIRO E&M.  The project is tied in to the pmd*CRC (Peter) and is only seeking FTE approval for Ryan Noble.
All LEME STUDENTS contributing to Projects 2007-2008
	Students Name
	University
	PhD or Honours

	Lintern PhD
	Curtin
	PhD

	
	
	

	
	
	


PROJECT OPERATING COSTS  $K  2007-2008
	
	$K
	Source external funds

	CRC Opex funds requested
	39.7
	

	Committed (definite) external funds
	TBD
	Industry

	Total Project Opex
	39.7
	


	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2007-2008
Show major expenditure items and allocation to core parties

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Geochronology
	3000
	
	
	
	
	
	
	
	3000

	Sample preparation, thin sections
	500
	
	
	1000
	
	
	
	1000
	2500

	Field work, travel, maps 
	1000
	
	
	2500
	
	
	
	2000
	5500

	Extractions, full digestion, bulk analyses
	
	
	
	1000
	
	
	
	500
	1500

	Laser Ablation ICPMS, nanosims microprobe, SEM, TEM, Synchrotron
	3000
	
	
	10000*
	
	
	
	4000
	17000

	XRD
	
	
	
	500
	
	
	
	
	500

	Mel Lintern  PhD study
	
	
	
	9700
	
	
	
	
	9700

	Total
	7500
	
	
	24700
	
	
	
	7500
	39700


PS Australian synchrotron research program will support Synchrotron research studies, covering all beamtime costs and most of travel and accommodation.

*$2k for Dr Ray Smith
