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Figure: an example of spectacular gold mineralisation from 
Fosterville – one of highest grade, lowest cost gold-only 
producers in the world.
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Based on gold endowment by area, Victoria hosts the most 
gold-rich rocks in Australia. Recently gold exploration 
has identified a series of gold prospects under Murray 
Basin cover rocks. The Murray Basin is mostly less than 
200 metres thick across the northern extensions of rock 
packages that host the world-class gold orogenic systems 
of Ballarat, Bendigo, Fosterville, and Stawell. This project 
aims to de-risk future mineral exploration undercover and 
develop mineralogical and geochemical tools that assist 
with the identification of high priority targets for follow-
up work.  The project will characterise the distribution 
and composition of resistate indicator minerals (e.g., 
rutile, monazite, ilmenite, apatite, tourmaline) both 
in-situ associated with gold mineralisation and ex-situ 
in cover sequences using micro-analytical techniques 
(e.g., automated scanning electron microscopy, electron 
microprobe, and laser ablation).  Targeted sampling and 
analyses of material from key horizons within the Murray 
Basin cover will then assess the suitability of this approach 
in mineral exploration. This work will focus on marginal 
fluvial environments of the Murray Basin and will integrate 
cover stratigraphy, paleodrainage, and landscape evolution 
datasets.  
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PREREQUISITES AND INTERESTS

Mineral exploration; geochemistry; petrology; core 
sampling; field, laboratory and data analytical skills.
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(GSSA), Dr Rob Duncan (GSV), Dr Rob Thorne and Dr Nathan
Reid (CSIRO)
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Resistate mineral phases (e.g. monazite, zircon, rutile)
have the potential to be indicative of mineral system 
components and host geochemical signatures that are 
unique to mineralisation.  The geochemical signatures 
can be used to understand geochemical haloes within 
a mineral system and therefore to develop geochemical
criteria that may be used to vector towards an ore deposit.  
Furthermore, resistate mineral phases have the potential 
to be incorporated into young cover sequences that may
overlie older, mineralised basement rocks.  The unique 
geochemical signatures indicative of mineralisation host 
within the reworked resistate mineral phases may also 
survive processes of weathering, erosion and transport.  
Redistribution of resistate mineral phases therefore has 
the potential to increase the geochemical footprint of a
mineral deposit.

Research projects will involve characterising the resistate 
mineral phases in barren background areas as well as 
in relation to a given mineral system (e.g. iron oxide-
copper-gold deposits, orogenic Au deposits) through 
detailed petrology, automated quantitative mineralogy,
geochronology, mineral chemistry analysis and bulk 
geochemical analysis to develop geochemical anomaly 
detection and vectoring criteria towards potential 
mineralisation.  This will be undertaken in conjunction 
with understanding processes of redistribution of
resistate phases within cover sequence layers, including 
palaeolandscape and environment of deposition. Samples 
will be investigated over a range of scales, from State-wide 
(background determination) to prospect-scale (anomaly 
detectability and vectoring). Projects are available for 
several case study areas including the Cobar Basin (NSW),
the Murray Basin (Vic/SA), the Curnamona (SA/NSW) and 
the Adelaide Fold Belt (SA).
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