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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)
To provide reliable numerical ages for regolith material, and to develop quantitative models of landscape evolution in regions which are important for mineral exploration and land management. Focus regions may include: Yilgarn Craton, Western NSW, Curnamona Province, Eucla margins and Northern Territory (especially Tanami region). Other focus regions may be recommended. Planned collaboration with Allan Chivas (stable isotopes; University of Wollongong), Barry Kohn (fission-track; Melbourne University) and Ken Farley (U-Th/He, CALTECH).

In past years, the project largely focussed on dating weathering imprints in regolith using paleomagnetism. Results show that there have been periods of enhanced oxidation and weathering extending back to Permo-Carboniferous times. Recently, multi-method approaches to regolith dating have been pioneered using K/Ar, U/Pb, (U-Th)/He and U-series methods in parallel with paleomagnetic dating. Opal, silcrete and iron oxides are being investigated as potential multi-method dating targets. Luminescence techniques will be used to measure rates of biological turnover in soils, and to establish the age of “parna” (aeolian dust) in a key section within the Lachlan Fold Belt, both leading to a better understanding of soil dynamics. OSL dating of sand dunes overlying mineralisation will be carried out to constrain rates of geochemical dispersion in transported cover. Further work on dating of silcrete will be undertaken by Rainer Grun (Electron Spin Resonance) and Jim Dunlap (U-Th/He).

Despite the departure of Mark Paine, we will continue to investigate the feasibility of (U-Th)/He dating of specifically selected ferruginous duricrusts at the ANU noble gas lab. Work at the Californian Institute of Technology (CALTECH) has revealed the complex nature of the helium diffusion domains within various minerals by way of proton-bombardment diffusion experiments. They have shown that goethite contains at least two helium diffusion domains, one with high helium retentivity and the other with very low retentivity which means that an age correction must be made (typically around 10%) to quantitatively account for the helium lost from the sample over time. Clearly accurate ages on goethite samples cannot be obtained without characterization of the helium diffusion domains in each sample. At present, this work can only be done at CALTECH, and will therefore require collaboration. We are investigating the suitabilities of hematite and anatase for (U-Th)/He dating, which may circumvent the diffusion domain problem in goethite.

In summary, the project will continue to provide new insights into the chronology and rates of Australian regolith and landscape evolution in selected focus regions.

Deliverables (outputs) and expected impacts of research (outcomes): 

Outputs

1) International Journal publications, conference presentations

2) LEME report “Regolith Dating Methods” 2nd edition

Outcomes

1) Chronologically constrained regolith landform evolution models

2) Chronologically constrained geochemical dispersion models

Milestones: (dates of significant events marking scientific progress)
Sep 06

New edition of handbook on “Regolith Dating Methods”

Nov 06

LEME Regolith Symposium

Mar 07

AGES conference, Alice Springs
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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 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Brad Pillans
	CRC
	0.50
	
	
	
	
	
	
	
	0.50

	Brad Pillans
	In kind
	0.40
	
	
	
	
	
	
	
	0.40

	Ed Rhodes
	In kind
	0.10
	
	
	
	
	
	
	
	0.10

	David Ellis
	In kind
	0.15
	
	
	
	
	
	
	
	0.15

	Jim Dunlap
	In kind
	0.15
	
	
	
	
	
	
	
	0.15

	Ian Williams
	In kind
	0.10
	
	
	
	
	
	
	
	0.10

	Rainer Grun
	In kind
	0.15
	
	
	
	
	
	
	
	0.15

	Steve Eggins
	In kind
	0.10
	
	
	
	
	
	
	
	0.10

	Andy Christy
	In kind
	0.10
	
	
	
	
	
	
	
	0.10

	TOTAL
	
	1.75
	
	
	
	
	
	
	
	1.75


All LEME STUDENTS contributing to Projects 2006-2007
	Students Name
	University
	PhD or Honours

	Kat Fitsimmons
	ANU
	PhD


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

	CRC Opex funds requested
	39
	

	Committed (definite) external funds
	
	

	Total Project Opex
	39
	


	Possible additional external funds (for info)
	
	


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
	PIR

SA
	Total

	TIMS/LA-ICPM lab costs (Eggins)
	
	
	
	
	
	
	
	
	

	Luminescence lab costs (Rhodes)
	
	
	
	
	
	
	
	
	

	Noble gas lab costs (Dunlap)
	
	
	
	
	
	
	
	
	

	Palomag lab costs (Pillans)
	
	
	
	
	
	
	
	
	

	SHRIMP lab costs
	
	
	
	
	
	
	
	
	

	ESR lab costs
	
	
	
	
	
	
	
	
	

	XRF/XRD costs
	
	
	
	
	
	
	
	
	

	TOTAL
	39
	
	
	
	
	
	
	
	39


