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Brief project description: 
The project aims to develop practical automatic interpretation tools for logging regolith materials returned as core, drill chips, or pulps. It also aims to better define the regolith mapping and predictive modelling capabilities of spectral data acquired from imaging spectrometers such as HyMap.  The intent is to provide the exploration geologist, mining engineer, geomorphologist or environmental scientist with meaningful, objective information of regolith materials to aid geological, geophysical, geotechnical and geochemical interpretation.  The goal is not to replace the experienced geological interpretation of materials in their spatial and temporal context, but to complement and refine this knowledge through the rapid analysis and presentation of mineralogical (spectral), geochemical (hand held XRF).  The project technology will aid the definition of 3D and 4D models of regolith and landscape with exploration and environmental applications. Project activities will develop and support interactions with other LEME studies in SA, WA, NT and NSW, as resources permit. 

The project will place particular emphasis on the development of spectral logging procedures, using CRCLEME’s ASD and PIMA instruments, as these add significantly to our understanding of the nature and distribution of regolith materials in 3D. Spectro-mineralogical R&D will address issues arising from dealing with pulps (and chips) relative to spectral characteristics of equivalent whole rocks. We suspect some grain size, dilution or masking effects for certain types of pulps with certain minerals. We will develop new spectral library matching approaches specific to regolith materials based on a priori knowledge of proportions derived from XRD and XRF. 

The potential for the commercialisation of algorithms and procedures will be investigated in conjunction with CSIRO EM Detection Technology Group who are planning commercialisation of Hylogging technologies. 

We propose to develop and conduct a training workshop with AUSSpec for the  mining and exploration industry and their service providers, to promote understanding and awareness of the developed  technologies. We will explore opportunities for incorporation of objective logging technologies into the exploration workflow by developing one-to-one partnerships with exploration companies. This will assist in determining the nature and form of mineralogical and derived data that is of most value.  

Specific Objectives for 2006-7 include:

1. Conclude the reporting of three case studies detailing the application of spectral logging through the regolith.  This will include continued development of procedures to recognise and quantify various poorly ordered clay minerals and their mixtures. This will site studies at Lake Carey, Moolart Well, and one other site. 

2. Conclude a study on the effectiveness of spectral logging in the identification of alteration mineralogy in the regolith in a collaborative study with industry (Barrick). 
3. Investigate quantifying quartz and feldspar in regolith materials using the MID infra-red spectral data. This work will be conducted in collaboration with CSIRO L&W 

4. Trail the application of spectral logging in the exploration workflow with a collaborative study undertaken with Genalysis. This work will explore the consequences of different sample preparation methods on spectral behaviour of drill core/chips/pulps. (Quasi-operational application of CRCLEME Logging table.
5. Conduct of workshop on Spectral indices for use in regolith settings (August 06) . 

6. Solicit papers for the publication of a thematic issue of a prominent journal concerning the application of spectral mineralogy in exploration through the regolith and secure agreement for publication in 07-08.
7. Complete the development of regolith unmixing alogorithms and code in TSG. 

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

Outputs  

· Documentation of spectral and portable XRF techniques applied to control data sets and case studies from a range of regolith settings across Australia.

· Report on the value and relevance of spectral logging from a trial of automated logging procedures in the exploration workflow (results from the quasi-operational application of  CRCLEME Logging table with Genalysis)
· Development of algorithms for the rapid, objective interpretation of multi-parameter logs and presentation of interpreted results, including new spectral matching techniques specific to regolith materials. Specifically this will entail the further development and reporting on automated unmixing algorithms and will involve:
a) Development of “low frequency” spectral feature matching appropriate to unmixing algorithms

b) Development of data compression techniques for processing and analysis

c) Reducing the misrepresentation and poor estimation of  particular mineral species 
· Incorporation of regolith unmixing algorithms in TSG and commercial deployment.
· Refine specification of appropriate mineralogical interpretation software/algorithms for inclusion in commercial logging spectral software system,

· Technology transfer workshops with industry (including analytical labs) – to raise awareness and broaden industry acceptance and adoption of techniques developed.

· Report on a workshop to define regolith “Spectral indices” which can be incorporated into commercial software (TSG). Development of strategy for the commercial application and communication of this IP collaborative with CEM and other LEME partners eg PIRSA and GA.  
· Agreement from Journal to publish a thematic issue on the use of spectral technologies in mineral exploration through the regolith

Outcomes 
· Routine acquisition of mineralogical (spectral) data with geochemical data in exploration through the regolith, resulting in more effective exploration, targeting and priority setting. 

· Better value from drillhole data, through the provision of regolith material and mineralogical information.  

· Take up of auto-interpretation procedures by the exploration sector (through analytical labs?) to aid geological and geochemical interpretation in regolith settings 

· More efficient and effective exploration in areas of cover, through ready identification of significant regolith boundaries, and better discrimination of bedrock/alteration variations in the regolith. 

Milestones: (dates of significant events marking scientific progress)
· August  2006: 
Workshop with CRC and interested scientists, to define and document “regolith spectral indices” for incorporation into TSG software as templates. 
· September 2006: Report on spectral indices relevent to exploration through the regolith.

· October 2006: Summary report on commercialisation opportunities of CRCLEME objective logging technologies (Collaborative with CSIRO EM) following trial of Hychipper with Genalysis. 

· December 2006: Agreement by Journal for publication for thematic issue on spectral technologies applied to exploration through the regolith.

· December 2006: Report on development of spectral unmixing techniques. 

· June 2007: Submission of 2 papers for publication in thematic issue of refereed journal on spectral technologies for mapping and exploration through the regolith

· June 2007: Development and implementation of new algorithms (Regolith Templates) for the spectral interpretation and objective logging/analyses of regolith materials using TSG software.
· June 2007: Report summarising case studies concerning the application of spectral logging in exploration through cover. 
Research progress will be formally reported through Quarterly reports and a final project report. Reports will be prepared in digital format for ready dissemination by electronic means. 

Titles of proposed publications and journals where the papers will be submitted 

1. The application of spectral mineralogy in the exploration through complex regolith cover (AJES thematic issue June 2006) 
2. 3D regolith characterisation using objective logging techniques (AJES 2006)- 
Titles of reports 

1. Regolith Spectral Indices (September 2006)

2. Objective logging of regolith in the exploration workflow – the influence of sample preparation and material type(October 2006) 

3. Spectral unmixing of regolith materials (Jan 2007) 

4. The application of spectral logging in exploration through cover (June 2007)
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	Staff name
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CRC or
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	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	Tim Munday
	IK
	
	
	
	0.35
	
	
	
	
	0.35

	Cajetan Phang
	CRC
	
	
	
	0.75
	
	
	
	
	0.75

	David Gray
	IK
	
	
	
	0.10
	
	
	
	
	0.10
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	IK
	
	
	
	
	
	
	
	0.20
	0.20
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	CRC
	
	
	
	0.33
	
	
	
	
	0.33

	Amanda Cornelius
	CRC
	
	
	
	0.20
	
	
	
	
	0.20

	TOTAL
	
	
	
	
	1.73
	
	
	
	
	1.93


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

	CRC Opex funds requested
	27
	

	Committed (definite) external funds
	
	

	Total Project Opex
	27
	


	Possible additional external funds (for info)
	40.5
	Hire of CRCLEME HyChips Logger to Industry

	Possible additional external funds (for info)
	25
	Industry


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
	PIRSA
	Total

	Hardware upgrade to LEME HyChips Logger to include imaging system
	
	
	
	
	
	
	
	
	

	Unmixing algorithm development (Consulting)
	
	
	
	
	
	
	
	
	

	Workshop on spectral indices
	
	
	
	
	
	
	
	
	

	Software coding of regolith unmixing algorithms/library in TSG 
	
	
	
	
	
	
	
	
	

	Travel/field studies
	
	
	
	
	
	
	
	
	

	Lab analysis
	
	
	
	
	
	
	
	
	

	Mid IR study of Regolth with CLW
	
	
	
	
	
	
	
	
	

	Misc VRU/reporting costs 
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	27
	
	
	
	
	27


