MILESTONES DOCUMENT FOR LEME SECOND YEAR REVIEW
This table summarises the Milestones, Outputs and Outcomes of research within the four core Programs in the first two years of LEME2. For Programs 1, 2 and 3 the milestones are essentially those defined in Schedule 1 of the Commonwealth Agreement. Milestones for P4, which were not defined in the initial Commonwealth Agreement have been reconstructed for the cluster of commercial projects, and individual research projects, and are drawn from the LEME 2002-03 Annual Report. In accordance with LEME strategy to integrate postgraduate research into core research themes, the tabulation includes some outputs and provisional outcomes of student research

Some achievements are as follows
· Significant progress is made on the reporting projects by normal publication outlets, and through LEME website release which has been acclaimed by stakeholders

· New analytical techniques using SHRIMP and TIMS can date regolith material such as opaline silica, silcrete, and iron oxides

· Specific generations of specific regolith mineral phase such as goethite and Fe-Mg phyllosilicates entrap significant trace metals, whereas other phases expel metals in their regolith evolution
· Developments with electromagnetic technology finds covered manganese deposits 

· Mechanistic models are developed for understanding acid sulfate soils, and point to a new geochemical sampling method

· Geophysical and remote-sensing mapping technologies applied to regolith and landforms in upland areas create predictive models for present and future salt outbreaks 

· Salinity mitigation programs under the State NAP program moved into top gear in the second year as eight new projects were delivered
· Assessment of AEM demonstrates that increasing line spacing decreases costs of acquisition by an order of magnitude while maintaining the information content critical for NRM

· CRCLEME selected to provide major input into reviews of salinity mapping by the Academy of Science, and the MDBC. (Also the HOR?)
· The Scholarship Program creates a vibrant Graduate School with 51 postgraduate student projects underway, and 27 honours projects completed with all project integrated into LEME core research programs.
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	PROGRAM 1    REGOLITH GEOSCIENCE

	Milestones
	Outputs
	Outcomes

	1. Synthesis of LEME 1 regolith research on Yilgarn by end Y2
	· Major publication in AJES.

· Regional regolith map of Yilgarn Craton released
	· Models adopted by WA explorers

· Regional basis for environmental management

	2. Document selected regolith-landscape models of Australia by end Y2
	· All 48 case studies contributed and edited  

· 32 posted to website, remainder imminent
	· Regional framework for regolith/landform evolution of Australia established

	3. Manual on 3D mapping of regolith by Y2
	· 8 chapters in edit 

· Standards for regolith mapping circulated  
	· Protocols for depth interpretation of regolith adopted by researchers

	4. Manual on Calcrete
	· Completed and published as LEME monograph 
	· Guidelines for more effective exploration

	5. Develop effective multi-disciplinary multi-party research teams by end Y2
	· Achieved and operating

· New projects adopted
	· Integrated and process-focused research commenced

	6. Develop landscape-regolith models for key mineral provinces in SA and NSW – ongoing but first release in Y2
	· Regolith-landform maps in Curmnamona

· 3D model of Harris Greenstone Belt

· Papers on Gawler palaeochannels

· Regolith landform maps (see Program2)
	· Understanding of regolith evolution in mineralised areas

· Guides to geochemical exploration procedures 

· Methods for identifying palaochannels

	7. Initiate and deliver results on dynamics distribution and diagenesis of transported regolith in key areas by end Y2
	· Multi-disciplinary project in hypersaline regolith in progress 

· Multidisciplinary project in kaolinitic moderate-salinity regolith commenced 

· Laboratory and chemical modelling experiments started
	· Cases identified of hydromorphic gold in transported regolith, intended for AMIRA project
· Spectral methods can distinguish transported regolith

	8. First research on chemical mechanical and biological processes in the formation of geochemical anomalies by end  Y2
	· Reports on micro-distribution of metals in regolith mineral phases released

· Interim report on bacterial role in gold dissolution and precipitation
	· Potential methods to discriminate and enhance subtle anomalies

· Knowledge of gold behaviour in non-saline environments

	9. Date secondary minerals by Y2
	· Methods for dating opaline silica and lateritic goethite developed and reported

· Palaeomagnetic methods for dating young goethite  developed and reported
	· Promising methods emerge to develop quantitative models for regolith and landforms 

· Laterite-ferricrete stratigraphy to distinguish fertile and bland sampling media

	10. Mineralogy from spectral signatures of regolith material by end Y2
	· Purchase and calibration of  ASD portable spectroradiometer to identify ferri-hydroxides, clays  and carbonates 

· Objective logging protocols with PIMA and ASD developed, and automation project commenced
	· Promising developments in automated objective logging of regolith

· Automatic distinction between transported and residual regolith

	11. Produce  mineral maps using advanced technology in Y2
	· Seven reports/conference presentations on mineral mapping techniques from student and core research programs
	· Rapid methods of surficial regolith mapping developed 

	12. Develop geophysical techniques for mapping regolith in 3D in Y2
	· 12 Honours and PhD student projects commenced on 3D geophysical mapping

· Three progress reports released
	· EM methods are being used in salinity mapping 


	PROGRAM 2   MINERAL EXPLORATION IN AREAS OF COVER

	Milestones
	Outputs
	Outcomes

	1. Release Regolith expressions of Australian ore deposits, compiled during LEME 1
	· Monograph of over 100 case studies in preparation

· 37 individual cases released on LEME website
	· Major advance in developing conceptual dispersion and process models for use by mineral explorers

	2. Deliver results from integrated projects in Gawler Curnamona and Cobar during Y2 
	· Studies at Challenger, Tunkillia  and ET in Gawler completed and fully reported

· 11 reports/papers released on Broken Hill-Curnamona region with emphasis on surficial and hydrogeochemistry 

· 4 regolith landform maps and accompanying reports for Broken Hill region released

· 9 papers/reports on Cobar-Girilambone released
· First LEME2 PhD scholarship research completes (M Spry – Landscape Evolution of Cobar region
 
	· New models for gold dispersion in palaeochannels; gold in calcrete model enhanced; silcrete is a sampling medium

· Elemental and isotopic groundwater hydrogeochemical patterns emerge as promising avenues to concealed mineralisation

· Better geochemical sampling strategies and  dispersion models

·  Model developed for complex draping of transported regolith over irregular basement of high relief, influencing geochemical behaviour

	3. Complete initial studies in integrating 3D geochemical and AEM modelling in Y2
	· Two significant (restricted) reports on gold distribution in calcrete drainages defined by drill data, AEM and AM at Tunkillia 
	· Recognition that gold smears considerable distances in palaeodrainages
· Palaeodrainage mapping by AEM

· Techniques to prioritise anomalous gold values in calcrete

	4. Complete Phase 1 of Base Metal Exploration project by Y2
	· Reports on Niffty copper geochemistry 
· PhD study completed on multi-element dispersion from hydrothermal haloes to regolith at Elura and Century

· Documentation on multi-metal behaviour in low sulphur systems in non-acid environment

· Data on Golden Grove reported in mineral hosts project
	· Appropriate size fraction to eliminate aeolian dilution identified

· Elemental ratio analysis can be extended into regolith

	5. Complete multi-client project in isotope geochemistry in selective extraction analysis by Y3
	· Full quarterly and annual (restricted) reports received for AMIRA P618 dealing with lead isotopes 
	· Methodology confirmed in areas outside of man-made contamination

	6. Assess use of acid sulfate soils and saline discharges in mineral exploration in Y2
	· Major LEME report prepared on metals in acid sulfate seeps in Mt Lofty Ranges

· 10 conference presentations on acid sulfate soil in inland Australia. 
	· Metal content of acid sulfate seeps is a viable method for detecting hidden base-metal deposits 

· Process model developed for understanding inland acid sulfate soil phenomenon 

	7. Develop inter-disciplinary projects in important exploration regions by Y2 
	· Y3 budget and work program developed and approved by Board, based on inter-related multi-disciplinary multi-party project across all nodes 
	· Integrated research focussing on strategic objectives

	8. Expand integrated exploration research into new key areas after Y2
	· Agreement reached with NTGS and work commenced on a joint Territory-wide regolith/landform map, with detailed studies in key sites

· Integrated project commenced in hypersaline regolith-covered areas in southeast Yilgarn
	· Outcomes beneficial to rangeland management and mineral exploration (mainly gold and diamond) expected


	PROGRAM 3  ENVIRONMENTAL APPLICATIONS OF REGOLITH GEOSCIENCE

	Milestones
	Outputs
	Outcomes

	1. Generate collaborative projects with other agencies and other CRCs 
	· Some project generative work directed to P4
· Discussions with CRCPBMDS regarding regolith mapping

· Collaborative project on the value of geoscience information for NRM commenced in Queensland
	· New portfolio of salinity projects successfully generated
· Both CRCs will use agreed mapping concepts
· Regolith geoscience information recognised as an essential input to NRM.

	2. Identify regolith problems critical to the success of dryland salinity work being undertaken in P4
	· Several papers and reports on the culmination of GILMORE project from LEME1

· Draft report on post-GILMORE application of DTM, DC resistivity and gamma radiometrics to identify salt stores in upland areas 
	· Systems approach shown to be essential to understanding integrated catchment management, and can predict salt discharges

· Much of the salt on groundwater comes from upland areas



	3. Identify and pursue environmental risks requiring regolith science input 
	· Reports and 9 papers released on regional and detailed study of inland AAS seeps in Lofty Ranges 

· Initial liaison with IUGS bodies on geo-health and contemporary environmental change 
	· Mechanistic model for ASS developed which will help predict and manage problem in inland areas

· International courses on Medical Health and Geoindicators planned

	4. Identify assess and develop geochemical datasets for baseline environmental geochemistry  
	· Regional baseline geochemical study of Murray-Darling Basin has been scoped and adopted

· Regional geochemical database of Yilgarn Craton commenced
	· Expected reference point for future environmental change

· Mineral potential spin-offs expected 

	5. Develop new remotely sensed data for use  in application of regolith geoscience to environmental problems
	· Initial report on AEM, SAM and EKS applications to regolith mapping and environmental applications
· Restricted reports on AMIRA P407b to develop 3D CDI

· Collaboration commenced with ANSTO on EKS
	· New software developed for rapid method for 3D mapping and visualising regolith architecture


	PROGRAM 4     SALINITY MAPPING AND HAZZARD ASSESSMENT

	Program Milestones
	Outputs
	Outcomes

	1. Develop constrained inversion methodologies for modelling wide-band heli-EM by Dec 2003
	· New interpretation software of AEM data successfully developed
· Final report integrating science from project partners
	· Ability to better interpret AEM data 

· Potential commercial opportunity

	2. Develop and report on application of geophysical methodologies for designing optimal recharge strategies and hydrological models in lowland areas by Jun 2004
	· Completed five site studies on groundwater recharge, flow models and salinity mapping in lower Murray SA. Reprocessing AEM data completed, with grids and images in GIS format
· Final reports in preparation for Tintinara, Riverland, Jamestown, Angas Bremer Plains, Angas Bremer Hills.   
· Three restricted technical reports completed on SA NAP program 

· Two ASEG presentations on application of geophysics to groundwater flow and recharge models 
	· HEM successfully maps clay aquitards giving better recharge and water management technology

· Gamma radiometrics applied to landform analysis contributes to salt store and stream salinity modelling

· AEM maps palaeodrainages 

· Water based floating EM platform can map reiver bed salinity

	3. Demonstrate and report on  application of 3D regolith models based on integrated methodologies to understand salt stores and ground water dynamics in upland areas, by way of catchment-based projects by Jun  2004  
	· Draft report on application of gamma radiometrics and time-domain AEM in mapping stacked flood plain deposits and groundwater flow systems at Balonne Qld.

· Upland integrated project completed

· AEM data from LEME1 GILMORE project reanalysed for AEM salinity mapping review
	· Recognition by land management and salinity remediation agencies that regolith input is vital 

· Many new commercial projects

· External income for LEME

	4. Evaluate and demonstrate the values of AEM for salinity mapping, regolith architecture and groundwater systems in various regolith environments by Dec 2003
	· One major report submitted to National Review on Salinity Mapping Methods and Technology on the cost effectiveness of AEM in salinity mapping

· Three supplementary submissions to national review.
	· Line spacings of 1km provide useful data with order-of-magnitude savings, demonstrating AEM is cost effective in salinity mapping

	5. Develop theoretical and practical models with CSIRO L&W for predicting salt mobilisation and water quality and release information  from July 2003 to Dec 2005 
	· Major new umbrella project with CSIRO L&W commences salt mobilisation and water quality input to all P4 projects  

· Seven new CRC-funded projects with CL&W generated and commenced for 20030-04
	· New umbrella project brings CL&W expertise into LEME 

· Lead role for LEME in water quality analysis and groundwater flow modelling  
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