Cooperative Research Centre for Landscape Environments and Mineral Exploration

SECOND YEAR REVIEW - STAGE 1 REPORT

1
EXECUTIVE SUMMARY

1.1 Overview of CRC Research Program

The Cooperative Research Centre for Landscape Environments and Mineral Exploration (CRC LEME2) was established in June 2001 to build on the achievements of LEME1 that had a minerals focus.  One major outcome of LEME1 was the development and establishment of the discipline of regolith geoscience.  The principles and outcomes of regolith work were successfully adopted by the mineral exploration sector and there was a recognition of their potential applications in Australian natural resource management.

The basic objective of LEME2 is to further develop regolith science and apply it to the challenges that face both the mineral exploration and natural resource sectors. Consequently its mission is to create breakthroughs in mineral exploration and environmental management through generating and applying new knowledge of the regolith. 

To achieve its objectives and fulfil its mission LEME has adopted five priority research themes as follows:

1. Improve our understanding of regolith processes and landscape evolution

2. Make exploration geochemistry work through cover

3. Develop techniques to interpret regolith architecture

4. Use regolith knowledge to enhance mineral prospectivity in geological regions 

5. Develop methods to map and predict salinity with outcomes linked to mitigation and remediation 

These Research Themes are addressed through projects administered and reported through the program structure, as defined in the original Schedule 1, namely:

Program 1
Regolith geoscience
Program 2
Mineral exploration in areas of cover 

Program 3
Environmental applications of regolith geoscience 
Program 4
Salinity mapping and hazard assessment

In addition to the four research programs there is a major Education and Training Program.  This has been designated as:

Program 5
Education and Training
1.2
Conclusions on Quality and Relevance of the CRC Research Program

In summary LEME has successfully assembled a portfolio of integrated multi-disciplinary and multi-party projects across all nodes and core participants.  These are aligned the Centre objectives and the research priorities. 


We highlight the following key research outcomes that we believe will have a significant impact in both mineral exploration and natural resource management:

· the recognition of goethite and vermiculite as important traps for Au and trace elements, and thus targets for labile, fractional or total element extraction,

· the use of elemental and isotopic hydrogeochemical groundwater patterns to identify concealed mineralisation,

· new airborne and ground geophysics applications have been developed to analyse regolith and landform processes in upland areas, and

· reducing the cost of airborne EM from ~$7/ha to ~$0.7/ha by increasing the flight line spacing without degrading the information required to determine appropriate conductivity models.  

The Panel was also impressed with the extent and quality of the Education and Training Program, particularly with the calibre of the students attracted to the CRC and the research results they have obtained and presented at major national and international scientific meetings. These students provide a good skills base for advancing the nationally important research programs in mineral exploration and natural resource management.

CRC LEME has been handicapped in meeting its objectives by a series of unforeseen events during its first two years of operation.  These include:

· the departure of BRS as a Core Party with consequent loss of funding,

· the withdrawal of University of Canberra as a Core Party,

· the resignation of the CEO, and

· the resignation of the Program 2 Leader, and now the imminent loss the Acting Program 2 Leader through redundancies caused by restructuring of CSIRO Exploration and Mining.

In addition, difficulties were caused because of the requirement to complete Year 7 LEME1 projects at the same time as setting up new projects that overlapped Year 1 of LEME2.

The Panel is concerned with the estimated net losses in cash revenues, which we understand amount to ~$1M per year, consequent upon BRS’ departure and other events.  This has not only created serious problems for LEME in undertaking its research programs, but will also prevent LEME from capitalising on significant developments in its research outcomes achieved during the first two years. 

As a consequence of this situation, funds have had to be transferred from Programs 1 and 2 to Programs 3 and 4, resulting in a serious loss of capacity across all four Programs. Moreover, the operating budget for each FTE researcher during years 4-7 will drop to less than $18k per year. 

The Panel is concerned with CSIRO’s commitment to CRC LEME.  The funding cuts to CSIRO’s Exploration and Mining Division have already had an impact upon the quality of CSIRO’s contribution to LEME.  The Panel expects CSIRO to honour its commitment to LEME in quantum and quality.   


The Panel believes that Postdoctoral Fellows are most productive and cost effective people in terms of research outputs.  They can contribute effectively to key areas of new research.  The CRC should explore opportunities for including Postdoctoral Fellows in the Programs wherever possible.


The Panel recognises the importance of communication and knowledge transfer.  It is important that CRC LEME’s name, and quality of its research and Education and Training Program, are known as widely as possible throughout the mineral exploration and natural resources sectors.  It is therefore appropriate that the CRC develops an annual communication  and knowledge transfer action plan and allocates resources to this activity. 

The Panel concludes LEME is a very effective CRC.  Its staff are working together as an efficient team, producing quality and timely research results.  This reflects particularly on the abilities of the new CEO who has done an outstanding job in developing focused teams of researchers that are producing high quality results in spite of the difficulties outlined above.

1.3
Recommendations

The Panel recommends that:
1.
The CRC prepares a submission for supplementary funding to cover the consequences of the loss of the BRS contribution.

2.
CSIRO ensures that it maintains the quantum and quality of its in-kind contribution.  

3.
The CRC employ Postdoctoral Fellows to strengthen the research capabilities of the Programs.

4.
Each Program allocate resources annually for communication with, and knowledge transfer to, stakeholders.
2
REVIEW PROCEDURES

2.1
Review Date: 

Tuesday 21 to Thursday 23 October 2003

Venue:

Australian Resources Research Centre, Kensington, Perth


Panel Members:
Dr David Denham (Chair)





Mr Chris Oates, Anglo American, UK





Professor Gerry Govett (CRC Visitor)

2.2
Review Methodology

The process included a review of documentation, scrutiny of management approaches, assessment of strategic directions, interviews with key personnel, scientific overviews of all programs by Program Leaders, presentations on selected projects by project leaders, snapshots of student research projects, and substantial discussions at the technical level. The review schedule is appended for information (Appendix 1).    

3
QUALITY AND RELEVANCE OF THE RESEARCH PROGRAM

3.1
Quality of the research and likelihood of important advances

3.1.1
Program 1 - Regolith geoscience

All the milestones outlined in the 2002/2003 work program have been achieved and the following activities are likely to lead to significant advances in understanding the regolith:

· use of SHRIMP and TIMS to date opaline silica in the regolith,

· dating the hardpan formation using newly identified opaline silica spheres in the hardpan,

· identification of a bacterial role in gold dissolution and precipitation and calcified fungi in the regolith,

· recognition of goethite and vermiculite as important traps for Au and trace elements, and thus targets for labile, fractional or total element extraction, and

· development of post depositional weathering models for the Yilgarn Craton.

The synthesis paper on the Regolith Geology of the Yilgarn produced by Program Leader Ravi Anand and Mark Paine was awarded the Stillwell Award for the best paper in the Australian Journal of Earth Science for 2002.

3.1.2
Program 2 - Mineral Exploration in areas of cover

All the milestones outlined in the 2002/2003 work program have been achieved. Identification of element transport to the surface using Pb isotopes and the identification of the labile component have been key breakthroughs for undercover exploration (AMIRA Project P618). 

Another critical activity in this program has been the assessment and the development of techniques to determine the architecture of the regolith, particularly the unconformities. 

Other noteworthy outcomes are:

· the use of elemental and isotopic hydrogeochemical groundwater patterns to identify concealed mineralisation, and

· the potential of biogeochemistry to identify concealed mineralisation.

3.1.3
Program 3 - Environmental Applications of Regolith Geoscience

The milestones in the work program for 2002/03 have been achieved. Two important outcomes have been achieved.

· New airborne and ground geophysics applications have been developed to analyse regolith and landform processes in upland areas. These techniques have improved the understanding of salt outbreaks and will help predict areas at future risk. 

· The key processes involved in the formation of inland acid sulphate soils have been identified.

3.1.4
Program 4 - Salinity mapping and Hazard assessment

Notwithstanding the departure of BRS’ resource contribution, this program has achieved significant advances, for example:

· development of new methods for processing and interpreting geophysical information to map salt storage and risk (Balonne, Qld),

· reduction of the cost of airborne EM from ~$7/ha to ~$0.7/ha by increasing the flight line spacing without degrading information required to determine appropriate conductivity models (this result has major implications for salinity and ground water mapping and assessment programs), 

· determination of the detailed 3D-structure and composition of the regolith for managing underground water resources (Riverland, SA), and

· development of new applications to identify potential salinity hot spots in rivers and irrigation channels so that appropriate remediation actions can be applied.

3.2
Significance of research in relation to objectives of the CRC 

3.2.1
Program 1 - Regolith geoscience

One of the main objectives of Program 1 is to produce the essential multi-disciplinary knowledge of Australia’s regolith. This program has delivered a range of products in the form of monographs, journal publications, web materials, thus meeting this key objective. The Panel was impressed by the range and accessibility of the outputs posted on the LEME website.   

3.2.2
Program 2 - Mineral Exploration in Areas of Cover

The objective of this program is to optimise mineral exploration practice to identify concealed ore deposits. 

All the research currently being undertaken is aligned with this objective, which is crucial to finding new ore deposits under cover in Australia.

3.2.3
Program 3 - Environmental Applications of Regolith Geoscience

This program aims to apply knowledge of the characteristics, origins, and evolution of regolith materials (including groundwater) to identify, understand and manage environmental risks. 

All the research currently being undertaken is aligned with this objective, and significant progress has been made, particularly by using remote sensing techniques. 

3.2.4
Program 4 - Salinity mapping and Hazard assessment
This program provides the crucial research needed to underpin the Salt Mapping and Management Support Program of the NAPSWQ. In particular it has demonstrated that airborne surveys can be flown at approximately an order of magnitude cheaper than had been previously assumed. 


3.3
Congruence between research activities and Schedule 1 of the Commonwealth Agreement

3.3.1
Program 1 - Regolith geoscience

The activities undertaken during the first two years of LEME2 are as specified in the Schedule 1 of the Commonwealth Agreement.

3.3.2
Program 2 - Mineral Exploration in Areas of Cover

The activities undertaken during the first two years of LEME2 are as specified in the Schedule 1 of the Commonwealth Agreement.

3.3.3
Program 3 - Environmental Applications of Regolith Geoscience

The activities undertaken during the first two years of LEME2 are as specified in the Schedule 1 of the Commonwealth Agreement.

3.3.4
Program 4 - Salinity mapping and Hazard assessment

The activities undertaken are as specified in the Schedule 1 of the Commonwealth Agreement, but the outputs have been delayed by approximately one year because of the departure of the BRS from the CRC.

3.4
Evidence of approval of changes by the Commonwealth, and appropriateness of changes

The Panel notes some substantial changes in the participatory structure of LEME, which have created some management and funding problems.  These will presumably be addressed in the Stage 2 Review. We looked at this matter from the effect that it may have had on the research capability. 

The Bureau of Rural Science (BRS) was a major core party in the original plan, making cash commitments of $1.2M in Year 1 and $858K per annum thereafter.  BRS was forced to withdraw when the Australian Government decided to devolve to the States, the responsibility for dispensing and managing the ~$1.2billion in the National Heritage Trust under the now-disbanded SMMSP. Management of these funds was assigned to the NAPSWQ, which remains largely locked up in administrative tangles. This effectively cut $858K from external revenue form LEME after Year 1.  The original presumption was that the Program 4 Salinity projects would be largely self funding from the BRS contributions. 

The current constraints on NAP funding has required LEME to underwrite from its own funds a substantial component of the Program 4 operating funds, as well as invest considerable time and effort endeavouring to obtain external earnings to replace the BRS contributions.  As a result some of the activities planned for Programs 3 and 4 have been delayed.  Also the technical competency of Program 4 personnel which was to be drawn from BRS has had to be re-built.

Secondly, the declared inability of The University of Canberra (UC) to pay their contribution after the end of calendar Year 2, created another difficulty for LEME in the conduct of its scientific programs.  It is notable that several of the larger projects in Program 2 being funded by one core party (NSW DMR) were being undertaken by UC.  However, the ANU has taken up the obligations and entitlements of UC by virtue of a double contribution, as well as taking on virtually the entire UC research team as well as LEME students.  This has enabled the projects in progress to be continued.  Equally important, a very dynamic multidisciplinary research team has been brought together in the one organisation, which is beneficial to the strategic research capability and performance of LEME. 

3.5 Alignment of research with CRC objectives

CRC LEME is clearly following the original Centre objectives and the objectives of the four research programs, as set out in Schedule 1 of the Commonwealth Agreement.  Appendix 2 shows how the research priorities as contained in the new Strategic Plan, and the current portfolio of projects, align with those objectives.

4
RESEARCH MANAGEMENT

4.1
Research management strategies 

A new Strategic Plan has recently been published which represents the second year update of the initial CRC LEME Strategic Plan, as prescribed in Schedule 1 of the Commonwealth Agreement. This gives a succinct statement of strategic directions and research goals, which are essentially those originally outlined. 

We note that at the time of writing the original Schedule 1, both Programs 3 and 4 were in the development stage, so that a new suite of projects together with their milestones, outputs and outcomes have subsequently been developed. In accordance with the Strategic Plan, there is evidence of a controlled and managed shift in strategic direction from the predominantly mineral focus of LEME1 to an appropriate balance with natural resource management.  

There is clear evidence of a number of effective management strategies in place that ensure the development and management of a research portfolio that accords with research objectives. These include:

· establishment of Key Performance Indicators together with the milestones and outputs for each program,

· production of quarterly reports on research projects with frequent peer and supervisory reviews,

· inclusion of details of scientific progress on projects in the Annual Report,

· consultation with the two Advisory Councils, 

· a formalised annual process of project reviews in April by an internal panel of senior scientific staff to assess the intent, progress, relevance and delivery of all projects,

· a formalised budget preparation process is undertaken in May-June by the Executive, whereby all projects, both existing and new are re-scoped where necessary (there is no presumption to carry over or automatic funding into the next financial year).   

· A folio of project summary schedules is produced that outlines the scope and objectives of the research, the deliverables, outcomes and milestones for each project, together with staff and financial resources allocated to the project. In effect this folio is the business plan, which is recompiled annually in August, and revised as required. It is displayed on the LEME website. 

4.2 Achievement of outputs, outcomes and milestones 
The delivery of outputs and outcomes of LEME in its first two years has been assessed against the originally defined milestones for the four research programs.  For Programs 1 and 2 the Panel notes that the milestones are essentially those defined in Schedule 1 of the Commonwealth Agreement. Milestones for Programs 3 and 4 that were not defined in the initial Commonwealth Agreement have been reconstructed for the cluster of commercial projects, and individual research projects, and are shown in the LEME 2002-03 Annual Report. Appendix 2 shows this evaluation. In accordance with LEME strategy to integrate postgraduate research into core research themes, the tabulation also includes some outputs and early outcomes of student research.

It is clear that LEME has an impressive record of meeting set milestones in a timely manner.

5
QUALITY OF RESEARCH TRAINING

5.1
Quality of student research and training


The assessment and selection process is comprehensive and rigorous. Advertising of projects for Honours and Postgraduate awards is done in the national press, university networks, and international websites. Students provide detailed applications with curriculum vitae, academic transcript, referees reports and a brief project scope. Prospective students must contact a LEME project/program leader, to assess the projects against the LEME strategic plan. 

Competition is strong. The 2003 scholarship round attracted more than 60 applications for 30 scholarships on offer. Applications are first reviewed in the Education and Training Office, and then assessed and ranked by selection panels of at least three senior academic staff in the three nodes.  

Measures of success in attracting high academic achievers include the number of students receiving external (APA, IPRS, University or other) awards. Of the 36 post-graduate students who have enrolled in the 2002 and 2003 rounds, 26 brought with them more than $350k-worth of external scholarship funding, attesting to their high academic ranking. 

Other measures of the quality of the CRC LEME student cohort include the number of journal papers they produce, the high standard of presentation at national and international conferences, and the awards they attract: 

 Vicki Stamoulis (AU MSc) was a Churchill Fellowship in 2001,

 Greg Street (CUT PhD) won the Lindsay Ingall Award in 2001, and

 Mark Paine (CUT PhD) won the GSA Stillwell Medal in 2002.

CRC LEME graduates are also being sought by industry and government, for example: 

 Amy Kernich (AU Hons) was a GA graduate appointee in 2003, and

 Brian Barrett (AU MSc) received a PhD scholarship at Leeds University.

Training includes in-project supervision by project leaders and co-supervisors as well as attendance at LEME/Minerals Tertiary Education Council Short Courses. These courses comprise regolith geology and geochemistry, regolith mapping and field techniques, introduction to hydro-geochemistry, environmental mineralogy, hyperspectral and multi-spectral remote sensing for geological and regolith interpretation. 

5.2
Quality of topics for postgraduate students, particularly PhD

Post graduate research itself is of high standard and is incorporated within Program activities. 

Some of the more notable studies include:

 Frank Reith (ANU) who identified bacterium forms in gold micro-nuggets, and replicated the forms in ferrihydrite growths,

 Michael Whitbread (CUT) who has applied elemental ratio analysis to alteration halos in regolith,

 Brian Barrett (AU) who has developed a floating EM system to be towed behind a boat to map salinity in the bed of the Murray River,

 Melissa Spry (CUT) who has developed a tectonomorphic model for regional landscape evolution in western New South Wales, and

 Anousha Hashimi (CUT) who has developed new algorithms for constrained inversions of heli-TEM data.  

5.3 Proportion of research in the CRC undertaken by students
The Panel has assessed this in two ways – as a proportion of budget expenditures, and on a head-count basis. Firstly we note from the Budget figures that in 2002-03 the total expenditures on the scholarship program were $1.159M (stipend and operating), compared to a total of $1.828M for the four core research programs. This shows a 38% allocation of total research funds to the scholarship/student program.

Secondly, it is noted that with 48 PhD, five Masters and 20 Honours students, the current scholarship program makes up the largest research group of the entire Centre. On the assumption that the PhDs are all full time researchers, and therefore of comparable weighting to FTEs in the four core research programs (of which there were 63 person-years in 2002-03), PhD research alone contributes 43% of the research effort  undertaken by LEME.  It is clear that students make a major contribution to the outputs of LEME research.  

6
QUALITY OF THE RESEARCHERS

6.1
CEO - Dr R Dennis Gee

Dennis Gee was appointed CEO of LEME in November 2002.  He has had a long and distinguished career in minerals exploration both as a researcher and a manager.  Before working in the exploration industry, he undertook research on the structural geology of Tasmania.  In industry he has worked with Carpentaria Exploration, Reynolds Australia Gold and MIM (as general manager WA). He has also worked in government as the Director of the NT Geological Survey, and Deputy Director of the WA Geological Survey, where he undertook research on regional syntheses of the archean cratons. 

His work experience and contacts made during his career make him well suited to lead and manage the LEME CRC.

6.2
Program Leaders:

The five program leaders are all well known researchers and leaders in their field. 

· Dr Ravi Anand - Program 1 (CSIRO Exploration and Mining, Perth) is a national and international authority in regolith geology and weathering.  He has led numerous industry-funded regolith projects and has achieved acclaim from industry. He is committed 100% to LEME and manages a team amounting to 22 FTEs.

· Mr Keith Scott - Program 2 (CSIRO Exploration and Mining, Sydney) has 25 years experience in solving complex exploration-related regolith problems in variable terranes throughout Australia. His work emphasises how the presence of specific residual and neo-formed secondary minerals control the distribution of particular elements in the regolith, particularly in areas of cover.

He is committed 70% to LEME and manages a research team of 21 FTEs.

· Dr Colin Pain - Program 3 (Geoscience Australia, Canberra) is one of Australia’s foremost geomorphologists. He has worked extensively as an academic, consultant, and government employee on geomorphology, soils and regolith in Australia and overseas. He has published more than 100 papers in international journals, co-authored two books dealing with regolith, landforms, soils and mountains. He is a member of the Working Group on Land Resource Assessment (reporting to COAG), and was recently appointed to the international Working Group "Geoscience for Land Use and Sustainable Development" (IUGS). 
He is committed 100% to LEME and plays a major role in generative work in both Programs 3 and 4. 

· Dr Ken Lawrie - Program 4 (Geoscience Australia, Canberra)
Ken Lawrie has diverse experience in industry and universities, and has worked globally on a wide range of mineral deposit styles. Since 1995 Ken has worked for AGSO/Geoscience Australia on a variety of multi-disciplinary mineral exploration and environmental projects.  He has been pivotal in the development of the National Action Plan for Salinity and Water Quality. Ken is a national leader in salinity mapping and hazard assessment, and the environmental application of regolith. Under his leadership, the GILMORE project and the Program 4 teams have produced over 50 scientific publications in the last 3 years.
He is committed 100% to LEME and manages a multidisciplinary team of 19 FTEs.

· Associate Professor Patrick James - Education and Training (Adelaide University). Patrick James has a long and distinguished record as an academic teacher and researcher. His geological research has been published internationally on the Precambrian of Africa, Greenland, Antarctica and Australia and he has also documented the tectonic evolution of the southern Adelaide Fold-Thrust Belt. More recently Patrick James has become involved in the application of high-resolution multi- and hyperspectral sensors to categorise economic indicator minerals in regolith terranes. He has an extensive national and international publication record in science and geoscience education and computer-aided learning. 
He is committed 70% to LEME.

6.3
Other Key Research Personnel

· Dr D C (Bear) McPhail is on the LEME Executive Committee and leads the research team at the ANU.  He is a nationally and internationally recognised expert in aqueous and hydrothermal geochemistry. This includes researching and publishing internationally in the areas of geochemistry, ore deposit formation, environmental impact of mining and agriculture and mineral exploration.  His current interests are focussed on element mobility in the regolith, with applications to the dispersion or concentration of precious and base metals, and the origin, nature and mobility of salt. He has a PhD from Princeton University. He is committed 100% to LEME 

· Mr Paul Wilkes - Curtin University of Technology, Perth, 100% LEME.  Paul Wilkes is the Deputy CEO of CRC LEME and also a Senior Research Fellow in Curtin University Department of Exploration Geophysics.  Paul has a wide international experience in geophysics for mineral exploration and has added environmental expertise and management skills to this.  Paul is a very active researcher and University teacher.

6.4
Support staff 

· Mr Gary Kong - Business Manager.  Gary Kong is a Certified Practising Accountant who has been with the CRC for five years.  

7.0
CONCLUSIONS AND RECOMMENDATIONS 

7.1
Conclusions 

The Panel assesses that the CRC is performing very effectively as a research agency in the areas of regolith research in mineral exploration and water and land management.  


We highlight the following key research outcomes which we believe will have a significant impact in both the mineral exploration and natural resource management:

· the recognition of goethite and vermiculite as important traps for Au and trace elements, and thus targets for labile, fractional or total element extraction,

· the use of elemental and isotopic hydrogeochemical groundwater patterns to identify concealed mineralisation,

· new airborne and ground geophysics applications have been developed to analyse regolith and landform processes in upland areas, and

· reduction of the cost of airborne EM from ~$7/ha to ~$0.7/ha by increasing the flight line spacing without degrading information required to determine appropriate conductivity models.  

The Panel was also impressed with the extent and quality of the Education and Training Program, particularly with the quality of the students attracted to the CRC and the research results they have obtained and presented at major scientific meetings.   

The Panel met with a number of Honours and PhD students and were impressed with their enthusiasm for the research work they were undertaking in LEME.   The students stated that they were attracted to the LEME program because of their access to leading researchers and the wide range of facilities available through the CRC.  

The Panel believes that with a cohort of students of this calibre, there is a good skills base for advancing nationally important research programs in mineral exploration and natural resource management.

CRC LEME has been handicapped in meeting its objectives by a series of unforeseen events during its first two years of operation.  These include:

· the departure of BRS as a Core Party with consequent loss of funding,

· the withdrawal of University of Canberra as a Core Party,

· the resignation of the CEO, and

· the resignation of the Program 2 Leader, and now the imminent loss the Acting Program 2 Leader through redundancies caused by restructuring of CSIRO Exploration and Mining.

In addition, difficulties were caused because of the requirement to complete Year 7 LEME1 projects at the same time as setting up new projects that overlapped Year 1 of LEME2.

Nevertheless, the Panel concludes this is a very effective CRC.  Its staff are working together as an efficient team producing quality and timely research results.  This reflects particularly on the abilities of the new CEO who has done an outstanding job in developing focused teams of researchers that are producing high quality results in spite of the difficulties outlined above.  

7.2
Recommendations 

7.2.1    Supplementary Funding
The panel is concerned with the estimated net losses in cash revenues which we understand amount to ~$1M per year consequent on the BRS’ departure and other events. This has not only created serious problems for LEME in undertaking its research programs, but will also prevent LEME from capitalising on significant developments in its research outcomes achieved during the first two years. 

As a consequence of this situation, funds have had to be transferred from Programs 1 and 2 to Programs 3 and 4, resulting in a serious loss of capacity across all four Programs. Moreover, the operating budget for each FTE researcher for years 4-7 will drop to less than $18k per year. 

The Panel strongly recommends that the CRC prepares a submission for supplementary funding to cover the consequences of the loss of the BRS contribution.

7.2.2    Interaction with CSIRO Exploration and Mining 

The Panel is concerned with CSIRO’s commitment to CRC LEME.  The funding cuts to CSIRO’s Exploration and Mining Division have already had an impact upon the quality of CSIRO’s contribution to LEME.  The Panel expects CSIRO to honour its commitment to LEME in quantum and quality.  

The Panel recommends that CSIRO ensures that it maintains the quantum and quality of its in-kind contribution.  

7.2.3
Postdoctoral Fellows


The Panel believes that Postdoctoral Fellows are most productive and cost effective people in terms of research outputs.  They can contribute effectively to key areas of new research.  The CRC should explore opportunities for including Postdoctoral Fellows in the Programs wherever possible.


The Panel recommends the CRC consider ways to employ Postdoctoral Fellows to strengthen the research capabilities of the Programs.

7.2.4    Communication strategy


The Panel recognises the importance of the CRC communication with, and knowledge transfer to, all its stakeholders.  It is important that CRC LEME’s name and quality of its research and Education and Training Programs are as widely known as possible throughout the mineral exploration and natural resources sectors.  It is therefore appropriate that both CRC Management as well as each Program develop an annual communication action plan and allocate resources to this activity. 

The Panel recommends that each Program allocate resources annually for communication with, and knowledge transfer to, stakeholders.

SIGNED 
David Denham

………………………
Date:



(Chairman)



Christopher Oates
………………………
Date:



Gerry Govett

………………………
Date:



(CRC Visitor)

APPENDIX 1

CRC LEME SECOND YEAR REVIEW:
STAGE 1

Venue:  
Australian Resources Research Centre, Bentley, Perth WA
Participants:
See Over

Schedule
	TUESDAY 21 OCTOBER 2003

	Time
	Duration
	Presentation/Item
	Presenter/s

	9.00-9.45
	45 min
	Review Structure and Format
	Review Panel:

	9.45-10.00
	15 min
	Morning Tea
	All participants

	10.00-10.30
	30 min
	Introduction/presentation by CEO
	Dennis Gee, Paul Wilkes

	10.30-12.00
	1 hr 

30 min
	Program 4 Overview
	Ken Lawrie

	12.00-1.15
	1 hr 

15 min
	Program 1 Overview
	Ravi Anand

	1.15-2.00
	45 min
	Lunch
	All participants 

	2.00-3.15
	1 hr 

15 min
	Program 2 Overview
	Keith Scott

	3.15-3.40
	25 min
	Geophysical developments and applications
	Graham Heinson, Anton Kepic

	3.40-3.55
	15 min
	Afternoon tea
	All participants 

	3.55-4.25
	30 min
	Metal Mobility and geochemical modelling
	Bear McPhail

	4.25-4.45
	20 min
	AMIRA 407B
	Jayson Meyers

	4.45-5.15
	30 min
	Preliminary consideration of Report
	Review Panel

	WEDNESDAY 22 OCTOBER

	9.00-9.45
	45 min
	Program 3 Overview
	Colin Pain

	9.45-10.30
	45 min
	Scholarship and Student Program
	Pat James

	10.30-10.45
	15 min
	Morning Tea
	All participants 

	10.45-10.53
	8 min
	High resolution geophysical methods for gold exploration under regolith cover, Songvang Prospect, WA  (Prog 2)
	Nigel Cantwell - Honours

	10.53-11.01
	8 min
	Relationships of regolith and tree survival in an Eucalyptus plantation (Prog 3)
	Claire Robertson - Honours

	11.01-11.09
	8 min
	A litho-geochemical investigation of the regolith at the Hercules Prospect, Southern Cross, WA (Prog 2)
	Chris Buxton - Honours

	11.10-11.20
	10 min
	Innovative geophysical exploration for high-grade manganese ore under regolith and sedimentary cover in the East Pilbara of WA (Prog 2)
	Anousha Hashemi - PhD

	11.20-11.30
	10 min
	U-Tb-Pb systematics of opaline silica: implications for the dating of surface processes (Prog 1)
	Suzanne Simons - PhD

	11.30-11.40
	10 min
	Surface NMR for hydrogeological applications in Australia (Prog 3)
	Don Hunter - PhD

	11.40-12.10
	30 mins
	Group Discussion Students and Panel only
	Students above

	12.10-12.40
	30 min
	Overview from Business Manager
	Gary Kong and Dennis Gee

	12.40 -1.40
	1 hr 
	Lunch
	All participants 

	1.40-2.10
	30 min
	Program 3 and Program 4 Future Directions (PW)

Wrap up - Future Directions (DG)
	Paul Wilkes 

Dennis Gee 

	2.10-3.00pm
	
	Report writing
	Panel & typist

	3.00-3.15
	15 min
	Afternoon tea
	Panel alone

	3.15-4.30
	
	Report writing
	Panel & typist if required


	THURSDAY 23 OCTOBER

	8.30-12.00
	
	Report writing
	Panel & typist if required

	10.00-10.15
	15 min
	Morning Tea
	Panel alone

	12.00-12.30
	30 min
	CEO to Comment on draft report
	Panel

	12.30-1.00
	30 min
	Lunch
	Panel and CEO

	1.00-3.00
	
	Report finalisation
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Dr Anton Kepic - Curtin University




Dr Jayson Meyers - Curtin University




Dr ‘Bear’ McPhail - ANU




Curtin University Students: 




Mr Chris Buxton - Honours/Geology




Mr Nigel Cantwell - Honours/Geophysics




Ms Anousha Hashemi - PhD/Geophysics




Mr Don Hunter - PhD/Geophysics




Ms Claire Robertson - Honours/Geophysics




Ms Suzanne Simons - PhD/Geology




Invited LEME Researchers



Prof Lindsay Collins, Dr Mehrooz Aspandiar - Curtin Geology


Dr Charles Butt,  Dr Mat Cornelius, Dr David Gray, Dr Ray Smith, Mr Mel Lintern - CSIRO Exploration and Mining

APPENDIX 2

Table showing alignment of objectives, research priorities and some key projects

	Objectives of CRC LEME
	Program Objectives
	Strategic Research Priorities 
	Some key  projects

	O1 Provide essential multidisciplinary knowledge of Australia’s regolith environments, to deliver this knowledge in readily usable forms, and ensure that it is transferred into practice in the minerals industry and environmental management
O2 Provide the mineral industry with world-leading capabilities leading to breakthroughs in exploration in Australia’s extensive areas of regolith cover
O4 Inform and guide decision makers in the Federal and State policy areas about the relevance and contribution to Australia’s future of the Centre’s research

O3 Provide geoscience education for those entering and within  minerals, land-care and environmental professions

	P1 Determine the nature and timing of principle events of regolith formation and evaluate the outcomes of the processes of weathering, erosion, deposition and the physical and chemical transformations so triggered

P2 Optimise mineral exploration practice by understanding the processes that control geological, geochemical & geophysical  signatures in the regolith, and develop technologies for identifying concealed ore deposits 

P3 Apply knowledge of characteristics, origins and evolution of regolith materials, landforms and groundwater, to understanding and addressing environmental issues 

P4 Provide geoscientific knowledge, datasets, products and services for national salinity mapping and hazard assessments under the NAPSWQ programs

P5 Provide world-class education and training in regolith geoscience 
	6.1 Improve understanding of regolith processes and landscape evolution

6.2 Make exploration geochemistry work though cover

6.4 Use regolith knowledge to enhance mineral prospectivity in geological regions

6.3 Develop techniques to interpret regolith architecture

6.1 (rept) Improve understanding of regolith processes and landscape evolution

6.5 Develop methods to map and predict salinity with outcomes linked to mitigation and remediation

7 Provide funds, supervision and  institutional support for  scholarships in regolith geoscience
	Multispectral mineral mapping

Objective regolith logging

Southern/Northern Yilgarn

Northern Territory regoliths

History of aridity

Metals in regolith mineral hosts

Au Pb As mobility

Ge and Ga as biotic indicators 

Dating regolith phases

Partial leach isotope geochem

Bedrock reflections in regolith

Metals in calcrete

Central Gawler gold

Curnamona pilot study

White Dam regoliths

Western NSW regoliths

Girilambone Belt regoliths

Regolith petrophysics

3D potential field inversions

Regional geochemistry of the MD Basin

Airborne EM interpretation

Seismic-electric layer detection

Nine NAP site studies

Constrained Inversion of DIGHEM

Cost effective airborne geophysics

Groundwater flow systems

Parameterisation of aquifer systems

Salt and metal mobility in NSW

Mobilisation of salt and water quality

see student research topics

MTEC courses
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