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The Peake and Denison area in northern South Australia 

is emerging as a potential source of iron oxide-copper-

gold mineralisation. Exploration activities undertaken by 

Minotaur Exploration have shown that the mineralisation 

has unique characteristics and is less like the Olympic 

Dam-style mineralisation typical of South Australia and 

more akin to iron oxide-copper-gold deposits within the 

Cloncurry area, Queensland.  Understanding this new 

mineralisation style is critical to exploration as it informs 

ore genesis processes and thus ‘points’ to where it is 

most likely to be found.

This project will investigate the mineralogy and 

geochemistry of existing drill holes in the Peake and 

Denison area to develop criteria that can be used as an 

indication of proximity to Cu-enrichment.  The project will 

have two focus areas: 1. developing geochemical criteria 

to distinguish hydrothermal magnetite that is potentially 

associated with mineralisation from other magnetite 

(e.g. igneous), and 2. further developing monazite 

geochemical criteria for iron oxide-copper-gold 

exploration.  Criteria development will require collection 

of petrological data, whole rock geochemical data and 

mineral chemistry using a variety of analytical 

techniques.  The criteria developed will then be tested 

using data on existing and planned drill holes in Minotaur 

Exploration tenements and within the MinEx CRC NDI 

areas as appropriate. 
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Structural geophysics for mineral systems analysis
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PREREQUISITES AND INTERESTS

Undergraduate degree in geophysics or geology and an
interest in mineral exploration.  Sound knowledge of
gravity, aeromagnetic and seismic techniques, structural
geology and alteration geochemistry for application to
mineral systems understanding and exploration targeting. 
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Mineral exploration targeting is a model scientific 
endeavour which in which we build multiple hypotheses 
and test them by drilling.  This PhD opportunity is linked 
to active exploration campaigns managed by SER and will 
involve building 3D models of the search space, applying 
a mineral systems approach within the context of those 
models to make hypotheses on the most likely locations of
mineralisation (drill targeting) and testing those targets by 
drilling.  This will provide the candidate with unique insights 
into the science and process of mineral exploration.  

There are two study areas under consideration; the Saxby 
Gold project in northwest Queensland, lying ~140km north 
of the Earnest Henry IOCG deposit, with mineralisation 
hosted by basement rocks of the Mt Isa Inlier beneath 
younger cover rocks; the Far East Yilgarn project in Western 
Australia, lying north-east of the gold-rich Youanmi Terrane 
of the Yilgarn Craton and with potential for Archaean-
aged orogenic gold systems buried beneath younger 
cover rocks.  The project will investigate available seismic, 
gravity, magnetic and MT data, along with the mineralogy 
and geochemistry of the surrounding drill holes, to map
the basement, constrain geological processes, identify 
potential for mineralisation and propose appropriate 
exploration models.  We will work with the PhD candidate 
to tailor the project (one or both study areas; focus on 
certain techniques) depending on their own skillsets and 
ambitions.
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