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Abstract 

The research contained within this thesis was directed at examining the spectral 

properties of regolith-dominated terrains using airborne and proximal hyperspectral 

instruments.  The focus of the investigation was to identify the mineralogy of the regolith and 

determine if surficial materials were indicative of the underlying bedrock in the regolith-

dominated terrain of the eastern Olary Domain, South Australia.  The research area was 

constrained to a 250 km2 area around the Cu-Au mineralisation of the White Dam Prosect. 

Integrated remote sensing, using airborne hyperspectral datasets (HyMap), Landsat 

imagery and gamma-ray spectroscopy data, was performed to map regolith-landforms and 

extract information on surficial materials.  Detailed calibration of the HyMap dataset, using a 

modified model-based/empirical line calibration technique, was required prior to information 

extraction.   

The White Dam area was able to be divided into: alluvial regolith-dominated; in situ 

regolith-dominated; and bedrock-dominated terrains, based on mineralogical interpretations 

of the regolith, using the remotely sensed hyperspectral data.  Alluvial regions were 

characterised by large abundances of vegetation and soils with a hematite-rich mineralogy.  

Highly weathered areas of in situ material were discriminated by the presence of goethite and 

kaolinite of various crystallinities, whereas the bedrock-dominated regions displayed white 

mica-/muscovite-rich mineralogy.  Areas flanking bedrock exposures commonly consisted of 

shallow muscovite-rich soils containing regolith carbonate accumulations.  

Traditional mineral mapping processes were performed on the HyMap data and were 

able to extract endmembers of regolith and other surficial materials.  The Mixture Tuned 

Matched Filter un-mixing process was successful at classifying regolith materials and 

minerals.  Spectral indices performed on masked data were effective at identifying the key 

regolith mineralogical features of the HyMap imagery and proved less time consuming than 

un-mixing processes.  Processed HyMap imagery was able to identify weathering halos, 

highlighted in mineralogical changes, around bedrock exposures.   

Proximal spectral measurements and XRD analyses of samples collected from 

the White Dam Prospect were used to create detailed mineralogical dispersion maps of the 

surface and costean sections.  Regolith materials of the logged sections were found to 

correlate with the spectrally-derived mineral dispersion profiles.  The HyLogger drill core 

scanning instrument was used to examine the mineralogy of the fresh bedrock, which 

contrasted with the weathering-derived near-surface regolith materials.  The overall outcomes 

of the thesis showed that hyperspectral techniques were useful for charactering the 

mineralogy of surficial materials and mapping regolith-landforms. 
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Fe3+ Ferric ion 
FF Flat field 
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