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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) 
Bauxite accumulations in Australia are common regolith features, extending across the whole continent.  Three accumulations are mined, Weipa in Queensland, Gove in Arnhem Land and those of the Darling Ranges in W.A.  The Weipa bauxite  is unique in that it consists almost entirely of free-running bauxitic pisoliths with little or no matrix.  Although many theories have been proposed for its formation, few answer two major questions:

•
how did it form; and,

•
what is its age?

Our research into the deposit has limited the possible answers to the first question to chemical and biological processes associated with high, seasonal rainfall.  But such processes occur all over the tropics.  Why is the bauxite at Weipa, and not everywhere?  We will investigate the biochemical reactions from the activities of macro- and micro-biota to see how these influence alumina and other element solubilities.

It is known that early wet-season rains are highly acid (pH 4.5), and that at least some Weipa ground waters have this level of acidity (e.g.4.5 to 5.5 from August 2005 to February 2006).  We need to complete our investigation into how the water chemistry at the top of the water table varies seasonally, in order to understand the chemical and biochemical processes leading to the precipitation of alumina in the form of pisoliths.

The age of the bauxite is unknown, except that it must be younger than the Tertiary rocks on which it sits.  Our research has shown that the present minerals equilibrate with their environment in a period measured from tens to hundreds of thousands of years, rather than millions.  One recent dating of pisoliths from Arnhem Land found an age range from 100,000 to 350,000 years.  We will apply the techniques of that study to Weipa, to help us to understand when the deposit formed, and by relationship to other geological information, how it formed.  The presence of insect trace fossils in the bauxite suggests another way to assess the age of the deposit.

Value of the research

The Weipa bauxite can be viewed as an archetype for deep weathering such as is common over much of Australia.  As such, understanding Weipa will have application to the understanding of much of the landscape and regolith processes across the continent.

Bauxite is a valuable commodity.  Understanding the age and processes of formation of the Weipa bauxite will benefit mineral exploration across tropical north Australia, as well as having direct benefit to more efficient mining of the deposit itself.

Budget share

The budget of $7,648 sought in this application is for part only of the funds necessary to prosecute the research.  We seek the balance from COMALCO Ltd ($4,000 for field support).

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

Scientific papers describing the deposit and its origin
Advice to COMALCO on ore search.

Milestones: (dates of significant events marking scientific progress)
	Sep 06
	Water sampling and analysis complete

	Dec 06
	Termite mounds mapped

	Jun  07
	Papers 3 (the bauxite) and 4 (biota) complete

	Dec 07
	Paper 5 (origin) and Report to COMALCO complete
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