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Project name:  
The geochemical expression of komatiite-hosted Ni sulfide deposits in residual and depositional terrains with special emphasis on the behaviour of platinum-group elements in the regolith.
Abbreviated title: 
Ni-PGE
Type of project
Centre



(Centre or Industry/Commercial):
Program:  

2
Themes:  

4 & 5
Project Leader:  
Steven Barnes and Matthias Cornelius
Start date and duration:  1st July 06;  18 months
Participants:
Matthias Cornelius, Steven Barnes, Charles Butt, Ian Robertson, David Gray, Rob Hough

Brief project description: One of the significant outcomes of the laterite geochemical atlas of the Western Yilgarn Craton has been the observation that lateritic gravel near magmatic sulphide deposits shows distinct Platinum group element (PGE) patterns.  The PGE signatures in this gravel show trends that are very similar to those in fresh Ni sulfides and are different from signatures in lateritic gravel formed on peridotite and layered mafic-ultramafic rocks.  Due to the increased sensitivity of analytical methods used for PGE analyses,   the use of PGE in regolith materials for regional Ni exploration has the potential to provide a powerful and practical new exploration tool.
There is a unique opportunity to capitalize on the extensive regolith knowledge within CRC LEME and the research on PGE in the past (Ora Banda by C.R.M. Butt, I. Robertson and D. Gray, Mt Keith by N. Brand and C. Butt, and Yarawindah Brook by M. Cornelius).  In addition, S. Barnes of CSIRO EM has world-class expertise on magmatic Ni sulphides and komatiitic rocks, and an extensive database on PGE contents of unweathered Ni sulfide ores.  Combined, this know-how can be utilized to investigate the characteristics of PGE in regolith formed on Ni-sulfide deposits and to develop an efficient surface geochemical exploration method for Ni sulfide-PGE deposits that will greatly benefit the exploration and mining industry.

To date, there are no detailed studies available on the behaviour and dispersion of PGEs during lateritic weathering of type 1 (sulfide-rich) Ni sulfide deposits. The dispersion of PGE and other ore-related trace elements needs to be investigated on geologically well understood Ni deposits to establish an exploration model for massive and disseminated Ni sulfide deposits in different landform settings.  The research sites will be selected based on deposit, regolith and landform characteristics.  

This pilot study will focus on the development of regolith on one or two yet to be determined sulfide-rich Ni deposits in the Yilgarn Craton. We will investigate geochemical signatures in the residual regolith, from saprock to lateritic residuum, at the interface and within the transported cover, if present. Geochemistry and mineralogy of the regolith will be compared with those of barren and mineralized fresh rock.  We will investigate the mineral hosts of PGE, Ni, Cu and Cr in the regolith profile and the fractionation of this element suite during the regolith development. Textural and geochemical characteristics of various regolith materials will be compared and the study may also include analyzing historical samples (especially gossans), and other sample media.  Groundwater investigations, in particular, will give fresh insights into dispersion processes.
Deliverables (outputs) and expected impacts of research (outcomes): 

1. The research is intended to have a significant impact on Ni-PGE exploration in the Yilgarn Craton and elsewhere in deeply weathered terrain by providing geochemical and mineralogical parameters for exploration that can aid the dominantly geological/ geophysical exploration as it is done to date.

2. The project will synthesize some of the work done by S. Barnes on the genesis and characteristics of Ni-sulphide deposits and work done by CRC LEME on regolith and landforms in the respective terrains hosting the deposits.

3. The project will add value to the Yilgarn Laterite Atlas and may attract additional funding for a continuation of this project in other parts of the Yilgarn and surrounding areas or for specific studies as part of exploration projects.
4. This understanding will lead to a practical exploration model for Ni deposits in different landform and regolith settings.

5.  The investigation of mineral hosts of PGE in the regolith, relic fabric in ferruginous materials in the context of the primary magmatic features, and the local and regional geochemical signatures in different regolith materials will enable differentiation between different types of Ni sulfides, i.e., massive and disseminated, in ferruginous regolith materials.  

6. The main outputs will be a CRC LEME report and a corresponding publication in an international scientific journal.

Milestones: (dates of significant events marking scientific progress)
November 2006 – 
Completion of sampling and field studies
June           2007 -
Completion of analytical work and micro-analytical studies

September 2007 -
Presentation of results at the IGES in Spain in 2007
November 2007 -
Completion of draft report and paper.

Results will also be presented at the CRC LEME exploration seminar in 2007.

Confidentiality requirements

Permission to sample Ni sulphide deposits may be subject to a short confidentiality clause pertaining to the data obtained for specific deposits.  However, there is no confidentiality requirement for the release of the final report and paper. 
Date submitted to Executive: 

Date approved by CEO/Exec:  
23.6.06
Date approved by Board:

29.6.06
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.  
 

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

	CRC Opex funds requested
	15
	

	Committed (definite) external funds
	
	

	Total Project Opex
	15
	


	Possible additional external funds (for info)
	5
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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. 
	Expenditure Item
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	2
	
	
	
	
	

	Other analyses (water etc)
	
	
	
	2
	
	
	
	
	

	Travel and miscellaneous
	
	
	
	1
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	15
	
	
	
	
	


Complete indicative resource tables for following year if appropriate
RESOURCES 2007-2008

STAFFING-FTEs 
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All LEME STUDENTS contributing to Project 2007-2008
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PROJECT OPERATING COSTS  $K  2007-2008
	
	$K
	Source external funds

	CRC Opex funds requested
	4
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	Total Project Opex
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DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2007-2008
Show major expenditure items and allocation to core parties
	Expenditure Item
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