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(ii)  Prediction of salinity and assessment of groundwater 

                                            quality

Project Leader:  
Dr John Magee, GEMS, ANU

Start date and duration:  
Start June 2003, duration 3 years
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ANU:  
Dr J Magee, Dr E Rhodes, Dr B Pillans, 

Professor J Chappell, 

Brief project description: 
This project has the broad, systematic objective of establishing the history of aridity in Australia, and its expression in regolith materials and processes. 

In a general sense, Australia became progressively drier while it drifted northwards in the Cenozoic; in detail, the picture is complex and some evidence indicates wet periods within the drying trend. The Quaternary is a yet more complex series of large, cyclic climatic changes but, except for the last glacial cycle (the last 130,000 years), our knowledge of the Quaternary climatic history of Australia is sketchy. Moreover, regolith, groundwater and salts are not passive expressions of climate but actively interact with landscapes through various feedbacks and thresholds. Saline groundwater plays a complex role, particularly near playas. Episodes salt dispersion across the continent by playa deflation   altered affected vegetation and promoted dune activity, as well as adding salts to the landscape.

 Local and regional variability of regolith stems from changes of climate and groundwater-driven processes. The focus of this study is the history of Upper Cenozoic climate in the Australian interior and its effects on regolith. The objective of the study is to extend the knowledge base appropriate to the aims of the CRC and to deliver “discovery science” of international significance. 

Targets include aeolian landscapes (longitudinal dunefields, source-bordering dunes and lunettes), stony desert and dissected silcrete and ferricrete landforms, surfaces with thick regolith and deep weathering with mine-pit access, and palaeochannel systems. The project aims to determine whether similar associations of landscape elements are coeval, or whether evolutionary sequences of arid landscape elements and groundwaters were repeated at different times in different regions. 

The timing of silcrete and ferricrete formation following landscape dissection and falling groundwater levels are being established by combining palaeomagnetic dating of ferruginous regolith (Pillans) with cosmogenic dating of relict fluvial deposits (Chappell). A key study concerns the age of major dunefields and stony desert (Magee, Rhodes, Chappell, Fabel and Fitzsimmons), which are the most widespread regolith materials in the arid zone.  Ages of other arid-climate deposits including aeolian silt mantles and stony (gibber) pavements also are being determined.

Results from 2004-5 indicate that stony desert began to develop 4 million years ago on Lower Cenozoic silcrete surfaces west of Lake Eyre, and that fluvial dissection declined  2 million years ago as aridity intensified. OSL dating demonstrate a major disparity in ages from the Strzelecki (<100 ka) and Simpson dunefields (>500 ka), suggesting repeated .episodic arid reworking of sand in the Strzelecki has been  more intense than in the Simpson – which may also account for colour differences between the dunefields (Strzelecki pale; Simpson red). 

OSL dating in 2005-6 from deep dune profiles in the north Simpson, eastern Strzelecki and eastern Great Sandy deserts will complete the dunefield study. Cosmogenic dating of surfaces and breakaways will determine the history of dissection and groundwater levels in northern South Australia.

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

· Time and palaeoenvironment frame for Australian regolith components formed under arid conditions, including evaporites, salt accumulations and sand sheets.

· Well-dated Cenozoic climatic history of Australia.

· Improved understanding of effects of various factors (vegetation, ocean currents, palaeolatitudes and orbital forcing) on  climate and hydrology.

· Data base of rates of surface processes: long term erosion, soil formation and regolith transport.

· Honours and PhD theses (students; all staff)

Milestones: (dates of significant events marking scientific progress)
(
2003-4 field work, early May 2004-05-07

(
Late May-June 2004 Dating analyses to finalise 2003-4 budget

(       Paper in LEME Symposium – Rhodes E. J., Fitzsimmons K., Magee J., Chappell J., Miller G. and Spooner N. A. 2004 The history of aridity in Australia: preliminary chronological data. In: Roach I. C. (ed.) Regolith 2004, CRC LEME, 299-302
(
Presentation to Australasian Quaternary Association meeting (Rhodes et al., Discrete periods of aeolian activity during the last glacial cycle in Australia), Dec 2004, Tasmania.

(
2004-5 fieldwork, May 2005

(
June 2005 dating analyses, to finalise 2004-5 budget.

(
2005-6 field work, Sept-Oct 2005

(
Oct 2005-June 2006 dating analyses, synthesis and publication of results

Projected for this year

Fitzsimmons et al. paper presenting Strzelecki dune dates. Target high impact international journal.

Rhodes et al. paper presenting initial Simpson dune dates, comparisons to Strzelecki, and some regional climatic synthesis targeted at conference special issue of Quaternary Geochronology

Conference abstract already submitted for this paper for LED2005 International Conference, Cologne, Germany, July2005 (Rhodes et al.) OSL dating of Australian aeolian deposits

Rhodes et al. paper presenting grain size, age and stratigraphic data of Simpson dunes planned

Chappell et al paper “Late Cenozoic history of aridity in central Australia”: in prep. for high impact international journal.

On-going research

Refinement of chronology using novel luminescence dating techniques:


i) OSL single grains to study zeroing and grain movement


ii) OSL slow component measurement to date older (>200,000) samples

Application of U-series disequilibrium determination, major and trace element signatures, and carbon isotope measurements to study geochemical/biogeochemical processes in Simpson dunes

Novel geochemical techniques for Simpson dunes  applied to  down-profile weathering and composition variations

Confidentiality requirements

None

Date Endorsed by Executive and Approved by CEO;
22 June 2005

Date Endorsed by the Board:




8 July 2005
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 2005-2006

STAFFING-FTEs 

(eg 0.50) for 2005-2006 (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

	Dr J Magee (0.25)
	In-kind
	0.25
	
	
	
	
	
	
	
	

	Prof J Chappell (0.25)
	In-kind
	0.25
	
	
	
	
	
	
	
	

	Dr B Pillans (0.05)
	In-kind
	0.05
	
	
	
	
	
	
	
	

	Dr E Rhodes (0.25)
	In-kind
	0.25
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	.80
	
	
	
	
	
	
	
	0.80


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

	Ms Kat Fitzsimmons
	ANU
	PhD

	
	
	

	
	
	


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

	CRC Opex funds requested
	26.5
	

	Committed (definite) external funds
	
	

	Committed (definite) in kind

4*
PIRSA

	2.5*
	Newmont

	Total Project Opex
	29
	


	Possible additional external funds (for info)
	
	


* In Kind support including airfares, vehicles, fuel, food and accommodation
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

	Field work costs staff
	$3.5k
	
	
	
	
	
	
	
	

	Field work costs drill rig
	$6.5k
	
	
	
	
	
	
	
	

	OSL dating(lab op.costs only) 20 x $800
	$14 k
	
	
	
	
	
	
	
	

	Cosmogenic dating (op.costs only) 10 x $800
	
	
	
	
	
	
	
	
	

	XRD and chem analyses
	$2.5k
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Total
	$26.5k
	
	
	
	
	
	
	
	26.5k


