
Version 3.0 : September 2020

MINEX CRC
POSTGRADUATE
PROGRAM

MINEX CRC POSTGRADUATE PROJECTS  \  1



Majors, METS and Survey Participants Research Participants and Affiliates

ARE YOU INTERESTED IN A RESEARCH CAREER 
IN THE MINERAL EXPLORATION INDUSTRY?

JOIN THE MINEX CRC 
POSTGRADUATE PROGRAM

Be part of a revolution in exploration science that will 
deliver the next generation of mineral discoveries. 

Help develop technologies for more effective, safer 
and environmentally friendly mineral exploration.

PROJECT AREAS

DRILLING TECHNOLOGIES

• Drilling optimisation and automation

• Real-time downhole sensing of drilling parameters

• Innovative drilling and sampling technologies 
 for mineral exploration

DATA FROM DRILLING

• Cutting edge sensing and in-field analytical techniques

• Real-time subsurface reconstruction from    
 geophysical logging whilst drilling

• Novel seismic exploration methods

• Data science applied to exploration in complex systems

• 3D prospectivity and uncertainty analysis 

NATIONAL DRILLING INITIATIVE

• Data from frontier, never-before-sampled    
 geological terranes 

• Continent to camp-scale geological architecture   
 and  evolution  

• Geologic fundamentals of mineral systems

• Geophysical and geochemical expression of    
 mineral systems in Earth science data

• Novel, integrated isotopic and geochronological   
 techniques

• Mineral deposit vectoring from integrated regional   
 geology, geophysics, geochemistry,  geochronology,    
 regolith studies and hydrogeochemistry.

• Data science techniques for multi-dimensional and   
 multi-scale prospectivity analysis and ore system   
 targeting

WE ARE SEARCHING FOR COMMITTED, 
PASSIONATE AND TALENTED 
POSTGRADUATE STUDENTS TO 
JOIN US IN THIS CHALLENGE.

OPPORTUNITIES FOR PROJECTS 
STARTING 2021 TO 2024.

FOR MORE INFORMATION:

EMAIL caroline.tiddy@unisa.edu.au
WEB minexcrc.com.au

OUR MISSION

All MinEx CRC Postgraduate projects are

clearly aligned with our Mission to:

1. Demonstrate Australia as a destination country for  
 mineral exploration

2. Develop more productive, safer and   
 environmentally-friendly drilling methods for  
 mineral deposit discovery and drill-out

3. Develop new technologies for collecting data while  
 drilling

4. Implement a world-first collaboration of   
 Geological Surveys, research and industry that will  
 undertake  drilling in under-explored areas of  
 potential mineral  wealth within Australia.

CUTTING EDGE RESEARCH...

Work in the world’s largest collaborative effort in 
mineral exploration research, bringing together global 
leaders in geosciences, engineering and sensing 
technology at the forefront of exploration science.

Develop new technologies to measure and 
understand complex Earth systems.

Grow your knowledge and experience within 
multi-disciplinary research teams.

Engage in a culture of innovation – where great ideas 
underpin practical solutions. 

...WITH IMPACT

MinEx CRC research is driven by real-world 
challenges defined by our resources industry and 
government.

Research outcomes have a pathway to market via 
service provider and end-user partners.

PROVIDING EXPANDED 
CAREER OPTIONS

MinEx CRC post-graduate projects are industry-linked, 
with co-supervision and mentorship from industry 
professionals.

Practical, hands-on experience in industry environment

Open multiple doorways - to an academic, government or 
industry career. 

Develop skills in innovation, entrepreneurship and 
communication.
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Introduction
This booklet outlines PhD and Masters by Research 
projects that are being offered within MinEx CRC. These 
descriptions are intended to be a brief description of 
what the project will entail.

Any student interested in undertaking a project is 
encouraged to speak with the listed Primary Supervisor 
and any co- and industry-supervisors. Each project has 
an industry supervisor. For the purposes of the MinEx CRC 
Education and Training Program, industry supervisors 
are identified as employees within mining or exploration 
companies, service providers, geological surveys or 
government research organisations (e.g. CSIRO) that are 
listed supporters of MinEx CRC.

MinEx CRC is a research consortium that involves 
numerous industry, government and academic 
organisations across Australia and internationally. MinEx 
CRC is a 10-year program that started on 1st July, 2018. 
Research undertaken within MinEx CRC is aimed at 
addressing the declining discovery rates of major, new 
mineral deposits within Australia that are a significant 
contribution to the Australian export economy and that are 
needed to meet future metal demand. As there are few, 
if any, major new mineral deposits exposed at the Earth’s 
surface remaining to be found within Australia, exploration 
is moving into deeper terranes, which is creating 
significant challenges, increasing deposit targeting risk 
and decreasing the cost effectiveness of mineral deposit 
discovery. As a result, explorers are moving away from 
Australia into less well explored countries. The decrease in 
exploration can be measured as Australia’s share of global 
mineral exploration has reduced from ~1/4 in the 1990s to 
~1/8th today.

New sets of exploration tools and tool deployment 
are required to reverse this trend. Such tools need to 
recognise the fundamental importance of collecting 
quantity and high-quality data from subsurface 
environments, which requires drilling. MinEx CRC’s 
collective research is structured into three major 
programs that include:

• Developing more productive, safer and 
environmentally-friendly drilling methods to 
discover and drill-out deposits, including coiled 
tubing drilling technology. (Program 1) 

• Developing new technologies for collecting data 
while drilling, bringing forward mine production. 
(Program 2)

• Implementation of a National Drilling Initiative (NDI) 
- a world-first collaboration of Geological Surveys, 
researchers and industry that will undertake drilling 
in under-explored areas of potential mineral wealth 
in Australia. (Program 3)

There are nine projects within these three programs. 
The projects described in this booklet fit into one of 
those nine projects.

MinEx CRC has a 10-year target to graduate 50 
postgraduate students across the seven participating 
research institutions of University of South Australia, 
University of Adelaide, University of Newcastle, Curtin 
University, University of Western Australia, Australian 
National University and University of New South Wales.

Researchers across the institutions are involved in 
various programs and projects within MinEx CRC.

Useful Contacts
The following people can be approached with questions 
relating to the MinEx CRC Education and Training 
program and postgraduate projects. In addition to the 
above contacts, the primary supervisor listed the project 
description is a point of contact.

In addition to the above contacts, the primary supervisor 
listed the project description is a point of contact.

DR CAROLINE TIDDY
MinEx CRC Education 
and Training Program 
Coordinator 

Future Industries Institute,  
University of South Australia

Email:  
caroline.tiddy@unisa.edu.au

Phone:  
+61 (0) 8 8302 5272

PROFESSOR  
DAVID GILES
MinEx CRC Chief  
Scientific Officer

Future Industries Institute,  
University of South Australia

Email:  
david.giles@unisa.edu.au

Phone:  
+61 (0) 8 8303 7361
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Enrolment as a 
Postgraduate Student
All prospective postgraduate students must enrol with 
their own university as per standard procedure. Students 
must therefore meet the requirements stipulated by the 
university to be enrolled in the degree (e.g. appropriate 
honours or Masters degree).

Requirements  
as a MinEx CRC  
Postgraduate Student
Detailed requirements and obligations for 
MinEx CRC students are given in the student 
commencement proforma. MinEx CRC students will 
be required to attend a small number of meetings 
such as MinEx CRC Annual Conferences and any 
researchers’ meetings. Participation in MinEx CRC 
student events is required. Students will be given 
opportunities to present their research to the MinEx 
CRC meetings and network with participants, 
affiliates and researchers.

Financial Support
Where agreed by MinEx CRC, postgraduate student 
projects may be financially supported by up to $20k 
per year for three years for a PhD project and two years 
for a Masters by Research project. The distribution 
of this funding is at the discretion of the Primary 
Supervisor of the project and may be used for student 
stipend, project operating expenditure or other 
expenditure that is related to the student project.

Completion Bonus
Upon qualification for the enrolled degree, registered 
MinEx CRC students will be eligible to receive a 
completion bonus of $3k for a completed PhD and 
$2k for a completed Masters by Research degree. 
The completion bonus is awarded once the student 
has received an official letter from their University 
stating they have qualified for the degree and are 
able to graduate. This will be received following 
thesis examination, correction and resubmission as 
required by the University.

Registration as a MinEx CRC 
Postgraduate Student
MinEx CRC postgraduate student registration is independent 
of the university enrolment and is used for administration 
within MinEx CRC. All MinEx CRC registered postgraduate 
students are required to enrol in their degree through their 
host institution as per normal protocol. Registration as a 
MinEx CRC postgraduate student is a simple, two-stage 
process done by completion of two proformas:

1. The project Primary Supervisor is required to organise 
approval from MinEx CRC for the proposed project. 
Details of an Industry Supervisor who will be active in co-
supervising the project must be given. This form will give 
a brief description of the project and must include several 
signatures including the Primary Supervisor, Project 
Leader, Program Leader, Chief Scientific Officer and MinEx 
CRC Education and Training committee are required to 
ensure the project fits within the scope of MinEx CRC.

2. Recognition that the student has commenced the project. 
This form must be signed by the student and gives detailed 
information on obligations and requirements of MinEx CRC 
postgraduate students as well as project IP. Completion of 
this form triggers the student to be added to the MinEx CRC 
student register, which is done by the MinEx CRC Education 
and Training Committee.

Note that no assessment of thesis, grading or approval of 
degree is done by MinEx CRC. The degree is met when the 
University at which the student is enrolled declares so.
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CROSS-UNIVERSITY ENGAGEMENT

There are opportunities to engage with postgraduate 
supervisors at all seven universities affiliated with MinEx 
CRC, even if their bursary allocation is full.  Students 
based at one institution are encouraged to visit another 
to enhance their postgraduate degree through cross-
university research and networking.  Students will be part 
of a multi-university postgraduate cohort, which enhances 
collaboration, networking and future employment 
prospects.  Figure 1 highlights the openings available 
within the seven MinEx CRC affiliated universities.

Figure 1.  Bursaries remaining and allocated to the seven MinEx 
CRC affiliated universities.

SUPERVISORY EXPERTISE

MinEx CRC involves numerous researchers from several 
universities across Australia, which naturally means 
there are a range of researchers who can be engage with 
in postgraduate projects.  A list of researchers who are 
registered Primary Supervisors for postgraduate projects at 
their university as well as their general fields of expertise is 
given in Table 1.  A list of expertise within the major research 
institution, CSIRO, is also given.  Any of these researchers 
can be contacted to discuss potential projects.  This list is not 
exhaustive and does not include university or industry Co-
supervisors.  Cross-university/industry/research organisation 
supervision of projects is a requirement of MinEx CRC 
postgraduate projects, creating the opportunity for a more 
applied research experience and increased employability 
prospects for MinEx CRC postgraduate students.

Table 1.  Primary Supervisors within MinEx CRC-affiliated universities plus 
expertise from CSIRO.

Project Opportunities

By Research Organisation
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Additional research expertise 

Alex Otto

Alton Grabsch

Andrew King

David Cole

Jess Stromberg

June Hill

Nathan Reid

Neil Francis

Rob Thorne

Sam Spinks

Steve Tassios

Stuart Addinell

Teagan Blaikie

Vasek Metelka

Yevhen Kovalyshen

Yulia Uvarova

Affiliation

CSIRO
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CSIRO

CSIRO

CSIRO
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CSIRO

CSIRO
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CSIRO

CSIRO

CSIRO
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INTEGRATED RESEARCH THEMES

The broad nature of MinEx CRC research to attain a common 
vision creates opportunities to undertake multi-disciplinary 
postgraduate research projects.  Figure 2 shows a range of 
research themes that have MinEx CRC postgraduate research 
projects associated with them.  The figure highlights the 
types of projects being undertaken and where future cross-

disciplinary research opportunities lie within the CRC.  Note 
that the list of research themes given is not exhaustive.  
Incorporation of themes of particular interest into a student’s 
project is encouraged and can be discussed with any potential 
supervisor.

GEOGRAPHIC SPREAD

The National Drilling Initiative (MinEx CRC Program 3) 
is a chance to work in various parts of Australia.  The 
NDI will be undertaken at a series of case study areas 
spread across Australia, with each being championed by 
a geological survey.  In the collaborative spirit of MinEx 
CRC, postgraduate research efforts will be spread across 
the case study areas.  The location of NDI areas and the 
distribution of current postgraduate research projects 
within those areas is given in Figure 3.

Figure 2.  Distribution of current postgraduate research projects across 
MinEx CRC research themes.  Each current student is allocated two 
broad areas of research.  

Figure 3. Geological map of Australia annotated with polygons of 
the NDI case study areas.  Pie chart shows the number of active 
student projects in each NDI area.  

Project Descriptions
The following pages give a brief description of selected 
postgraduate projects on offer within MinEx CRC. 
These postgraduate projects are not an exhaustive list.  
Interested potential students are encouraged to contact 
either Dr Caroline Tiddy or Professor David Giles, or the 
Primary Supervisor of a project(s) they are interested in.

anu.edu.au

curtin.edu.au

adelaide.edu.au

newcastle.edu.au

unsw.edu.au

unisa.edu.au

uwa.edu.au

CT drilling

0

Conventional drilling

Bit-rock interactions

Drilling fluids

Drilling optimisation

Sensor development

Geochemisty (for sensors)

Machine learning

Data management

Big data analysis

3D modelling

Petrophysics

Geophysics (Seismics)

Geophysics (Potential field)

Geophysics (PAEM)

Geophysics (modelling)

Regolith/hydrogeology

Basin analysis

Igneous/metamorphic

Thermo/geo chronology

Mineral systems analysis

Signatures of alteration

1 2 3 4 5 6 7 8 9

MINEX CRC POSTGRADUATE PROJECTS  \  1514  \  MINEX CRC POSTGRADUATE PROJECTS



PROJECT
DESCRIPTIONS

THE FOLLOWING PAGES GIVE A BRIEF DESCRIPTION OF 

POSTGRADUATE PROJECTS ON OFFER WITHIN MINEX CRC.  
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PHD PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Background in rock mechanics, data processing  
and experimental research

PRIMARY SUPERVISOR 

Dr Masood Mostofi  
e: masood.mostofi@curtin.edu.au 
t: +61 8 9266 4989

CO-SUPERVISORS  

Dr Thomas Richard (Curtin University) 
Dr Yevhen Kovalyshen (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Drilling is an essential component of mineral exploration, 
and optimisation of drilling operation is the key towards 
effective exploration. In project 1 of MinEx CRC, the 
objective is to improve the drilling efficiency of rotary and 
percussive drilling. 

This PhD project is focused on better understanding of 
the bit-rock interaction in percussive drilling. This project 
is an experimental study involving extensive drilling 
experiments with the goal of developing bit-rock interaction 
phenomenological models. The experiments will be 
performed in the lab using state of the art drilling facilities 
of Drilling Mechanics Group. In addition to the lab data, the 
project will benefit from the large volume of drilling data 
collected by the research team in Project 1 from the field. 

In addition to be able to conduct percussive drilling 
experiments, the candidate is expected to have 
backgrounds in rock mechanics and signal processing 
to collect and interpret large volume of signals received 
from various sensors to quantify the link between rock 
properties, bit and the operating parameters.

Reference:  Depouhon, A. (2014). Integrated dynamical models 
of down-the-hole percussive drilling (Doctoral dissertation, 
Université de Liège,  Liège,   Belgique). 

PHD OR MASTERS PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Strong background in Instrumentation and Control 
engineering:

- Electronic or Mechatronic engineer (recently graduated)
- Previous programming experience (ideally LabView and 

MATLAB)
- Familiar with data acquisition systems 
- previous experience with control system (PID)

PRIMARY SUPERVISOR 

Dr Thomas Richard 
e:Thomas.Richard@curtin.edu.au

CO-SUPERVISORS  
Dr Masood Mostofi 
Industry Supervisors as appropriate

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

This research topic supports Project 1 of MinEx CRC, 
Drilling Optimisation an Automation. Project 1 aims 
to improve drilling optimisation and automation by (a) 
engineering modelling of various processes involved in 
drilling operation, (b) systematic and reliable recording 
of drilling data, which can be used directly for real-time 
and post-mortem optimisation, (c) developing engineering 
algorithms that can be used for optimisation of the drilling 
operation and autonomous analysis of drilling data, and 
(d) developing a modular autonomous optimisation system 
that can pave the way towards complete automation.

In this topic, the student work closely with the research 
team to develop and implement different diagnosis and 
optimisation algorithms to the control system of rigs. 
The research project will be conducted in the controlled 
lab environment where full scale drilling experiments are 
conducted. Furthermore, the outcomes will be tested in 
field environment.

Figure: bilinear characteristic of the force/penetration response and 
its limited rate dependency, after Depouhon (2014)

Drilling Technologies Drilling Technologies

FUNDAMENTALS OF DRILLING OPTIMIZATION WITH

INTERACTION POWER AUTOMATION
PERCUSSIVE BIT-ROCK IMPLEMENTATION OF FLUID

MINEX CRC PROGRAM 1  MINEX CRC PROGRAM 1  
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PHD PROJECT

University of South Australia 

PREREQUISITES AND INTERESTS

The potential candidate will have an interest in physics, 
geology, geochemistry, mineralogy, data analytics, 
mathematical modelling and experimental research.

PRIMARY SUPERVISOR 

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS 

Dr Ben Van der Hoek (UniSA),  
Neil Francis,  
Dr Jessica Stromberg,  
Steven Tassios and Dr Yulia Uvarova (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

This project will investigate generation and testing of 
training datasets that can be used to develop predictive 
models that may be used in automation and machine 
learning in the context of advancement of downhole 
spectroscopic instruments.  Predictive models in mining 
and exploration are often limited by the available training 
data.  This occurs because there is a trade-off between 
model complexity and model overfitting.  Creation of a 
well-fitted model capable of capturing complex predictive 
relationships requires a large volume of training data, 
which may not be practical to acquire due to time, cost and 
other resource constraints.  

The project will consider two approaches:

1.  The first approach will investigate training of predictive 
models using synthetically generated data. This will 
require development of a high-quality forward model 
that will generate realistic spectra for mixtures of 
minerals in an in-situ drill hole environment.  It is 
anticipated that a semi-empirical approach will be 
required, incorporating mathematical methods, 
physical modelling and experimental work.

2.  The second approach will investigate use of historical 
data to develop predictive models.  Historical data has 
limited application to development of training models 
for new spectroscopic tools because the datasets may 
have been acquired under different environmental 
conditions and/or with different instrumentation.  
Investigation of this approach will require advancement 
of methods for transferring existing calibrations and 
spectral datasets such that they can be aggregated 
with new observations for training models for new 
instruments.

Data from Drilling
MINEX CRC PROGRAM 2

GENERATING SYNTHETIC DATA
FOR TRAINING PREDICTIVE
SPECTROSCOPIC MODELS

REAL TIME SUBSURFACE
RECONSTRUCTION
FROM GEOPHYSICAL LOGGING
DURING DRILLING

PHD OR MASTERS PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Minimum is Honours and Masters Level -  
Engineering, Physics, or Geophysics or equivalent.  

PRIMARY SUPERVISOR 

A/ Prof Brett Harris 
e: b.harris@curtin.edu.au 
t: +61 8 9266 3089   

CO-SUPERVISORS

Dr Andrew Pethick (Curtin University) 
Industry supervisor to be selected from participating 
companies based on the final project details

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Sensor are being developed capable of providing delivery 
of geophysical data in real time during drilling. Multiple 
data sets stream from devices set in or above the bottom-
hole assembly will be immediately available. This project 
concerns development of new methods and software for 
real time update or refinement of subsurface geological 
models during drilling. It will require a passion for advanced 
computing, geophysics and geology. The ultimate 
destination for the research outputs would be to assist new 
geo-steering for the Minerals industry.

Data from Drilling
MINEX CRC PROGRAM 2  
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IN THE MINERAL INDUSTRY
FOR LOGGING WHILE DRILLING
GEOPHYSICAL SENSOR SYSTEMS

PHD OR MASTERS PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Honours and Masters Students in Engineering,  
physics, or geophysics.  

PRIMARY SUPERVISOR 

Dr Michael Carson 
e: Michael.carson@curtin.edu.au 
t: +61 8 9266 4973    

CO-SUPERVISORS

Dr Hoang Nguyen and A/Prof Brett Harris (Curtin 
University) 
Industry supervisor to be selected from participating 
companies based on the final project details

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

MinEx CRC is developing innovative logging while drilling 
(LWD) technologies for the mineral industry. For example 
new real time sensing is required for the revolutionary 
minerals coil tubing drill rigs. This proposed project will 
focus on development, miniaturizations and testing of a 
range of logging while drilling geophysical sensor systems. 
The candidate should have a passion for geophysics, 
electronics, instrumentation and creating innovative 
devices for real world applications.

Data from Drilling
MINEX CRC PROGRAM 2

DISTRIBUTED ACOUSTIC
SENSING DATA PROCESSING

IMPROVEMENT OF

PHD PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Potential candidate should have at least Masters or 
Honours degree in one of: Geophysics, Physics or 
Engineering. The candidate should have good background 
in signal processing and also experience in programming. 

PRIMARY SUPERVISOR 

Prof Andrej Bona 
e: a.bona@curtin.edu.au 
t: +61 8 9266 7194 

CO-SUPERVISORS

A/Prof Roman Pevzner (Curtin University)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

As part of MinEx CRC, we are developing methods that 
can make seismic imaging and characterisation of the 
subsurface a more viable tool for mineral exploration and 
mine development. One of the novel tools that we want 
to utilise is Distributed Acoustic Sensing (DAS) that uses 
optical fibres as seismic sensors. DAS is a very rapidly 
developing field; there are still significant improvements in 
the acquired data quality possible, also by using advanced 
signal processing of the raw measurements. 

The focus of the proposed PhD project is to develop a suite 
of processing methods with the aim to improve the seismic 
data produced by DAS.

Data from Drilling
MINEX CRC PROGRAM 2
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FOR MINERAL EXPLORATION
PASSIVE SEISMIC METHODS

PHD PROJECT

Curtin University

PREREQUISITES AND INTERESTS

Potential candidate should have at least Masters or 
Honours degree in one of: Geophysics, Physics or 
Engineering. The candidate should have some  
experience in programming. 

PRIMARY SUPERVISOR 

Prof Andrej Bona 
e: a.bona@curtin.edu.au 
t: +61 8 9266 7194 

CO-SUPERVISORS

A/Prof Milovan Urosevic (Curtin University) 
Ashley Grant (BHP)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

As part of MinEx CRC, we are developing methods that 
can make seismic imaging and characterisation of the 
subsurface a more viable tool for mineral exploration and 
mine development. One approach to reduce the cost of 
seismic is the utilisation of ambient seismic energy for the 
imaging. This project will focus on development of seismic 
imaging methods utilising ambient sources of seismic 
waves, which can include man-made sources such as 
drilling and mining activities.

Data from Drilling Data from Drilling
MINEX CRC PROGRAM 2 MINEX CRC PROGRAM 2

MINERAL SYSTEMS AND 3D
PROSPECTIVITY

MODELLING TO DETERMINE
USING GEOLOGICAL

PHD OR MASTERS PROJECT

University of Western Australia

PREREQUISITES AND INTERESTS

Good programming skills and a strong background in a 
natural science, preferably geoscience

PRIMARY SUPERVISOR 

Prof Mark Jessell 
e: Mark.Jessell@uwa.edu.au 
t: +61 (0) 428 082 004

CO-SUPERVISORS  
Dr Mark Lindsay 
Industry Partner: TBC

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Development and application of uncertainty propagation 
from data to prediction in 3D as applied to prospectivity 
analysis. This will be a multiscale approach that will find 
prospective alteration characteristics from drillcore, 
then extrapolate these to larger scales to better 
inform prospect- to camp-scale predictive analyses. 
Uncertainties related to measurement error and data 
gaps will be determined to provide an evaluation of 
prediction robustness. Geostatistics will inform the spatial 
distribution and variation of mineral system components. 
Topological constraints such as fault relationships, 
stratigraphy and magmatic intrusions form vital inputs 
to 3D geological modelling, are crucial to understand a 
mineral system and where related prospective regions 
may reside. Topology defines the accepted tectonic 
scenario ascribed to a region and thus the commodities 
that are plausible for discovery. The tectonic scenario, 
and thus topology is not always known. Due to sparse and 
uncertain geological observations, multiple topologies 
are often possible for a given region, though we only 
ever consider the one thought to the most plausible in 
modelling scenarios. This project will investigate the use 
of the spatial and temporal topology of borehole and map 
data as constraints for 3D geological and mineral systems 
modelling to explore the full-extent of geological possibility 
from our geoscientific datasets
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National Drilling Initiative
MINEX CRC PROGRAM 3

MAPPING FROM HYLOGGER 
SPECTRAL DATA

METAMORPHIC GRADE

National Drilling Initiative
MINEX CRC PROGRAM 3

PHD PROJECT 

University of South Australia

PREREQUISITES AND INTERESTS

Geoscience degree

PRIMARY SUPERVISOR  

Prof David Giles 
e: David.Giles@unisa.edu.au 
t: +61 8302 3485

CO-SUPERVISORS 

Prof Mark Jessell (University of Western Australia) and 
Simon van der Wielen (Geoscience Australia) 

 
 

RESEARCH PROJECT 

The NDI will be drilling areas of cover where there are 
sparse geological constraints. This project will utilise the 
latest 3D modelling algorithms (e.g. Loop3D and GemPy) 
and geophysical and NDI datasets to produce geologically 
realistic 3D geological that capture uncertainty.

PARTICIPATING ORGANISATIONS

UTILISING SPARSE GEOLOGICAL
CONSTRAINTS AND
GEOPHYSICS

CRATON TO REGIONAL TO
CAMP GEOLOGICAL 3D MODELS 

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience

PRIMARY SUPERVISOR 

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS  
Dr Carsten Laukamp (CSIRO) 
Matilda Thomas, 
Simon van der Wielen (Geoscience Australia)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Spectral techniques have been used to identify hydrous 
minerals and map weathering and hydrothermal processes. 
The geological surveys are acquiring large volumes 
HyLogger data that could be used to map metamorphic 
facies and grade. This project will develop techniques 
and libraries for mapping metamorphism from HyLogger 
thermal infrared spectral data and produce metamorphic 
grade maps at various scales.  Integration of additional 
datasets (e.g. XRD, mineral chemistry) will be used for 
spectral data validation and as a measure of uncertainty.
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MINEX CRC PROGRAM 3

PHD PROJECT

University of South Australia 
(with significant time at University of Sydney)

PREREQUISITES AND INTERESTS

Computer Science

PRIMARY SUPERVISOR

Prof David Giles 
e: david.giles@unisa.edu.au 
t: +61 8302 3485

CO-SUPERVISOR 

Prof Fabio Ramos and Prof Dietmar Müller  
(University of Sydney)

INDUSTRY CO-SUPERVISORS 

Dr John Wilford or Simon van der Wielen  
(Geoscience Australia).

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

In mineral exploration the choice of where to place the 
next drill hole is a critical decision for exploration success. 
Factors which affect this decision include: maximum 
reduction of geological uncertainty (or highest gain of 
information), locating high value minerals (e.g. gold, 
copper) and minimising costs. Multi-objective Bayesian 
optimisation provides a powerful framework for solving the 
problem of optimising drill site selection. 

The successful PhD candidate will be working with experts 
in this field from the University of South Australia and the 
University of Sydney, in collaboration with Geoscience 
Australia and Australian state geological surveys, as part of 
the MinEx CRC’s National Drilling Initiative. The project has 
a multi-disciplinary nature as it combines Earth Sciences, 
machine learning, optimisation, and algorithm analysis.  
Candidates should have basic background in statistics and 
optimisation, and be skilled in programming.  

National Drilling Initiative

FOR DRILL SITE SELECTION
BAYESIAN OPTIMISATION

National Drilling Initiative
MINEX CRC PROGRAM 3

PETROPHYSICAL ANALYSIS
AND GEOPHYSICAL MODELLING

SENSOR CORE LOGGER FOR
APPLICATION OF THE MULTI-

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Geophysics, petrophysics, geology

PRIMARY SUPERVISOR 

Prof David Giles 
e: david.giles@unisa.edu.au 
t: +61 8 8302 3485

CO-SUPERVISORS  
Dr Teagan Blaikie, Shane Mule, Dr Jim Austin (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

The Multi-Sensor Core Logger (MSCL) is a petrophysical 
logging system, originally developed for soft rock O&G 
applications, for measuring accurate co-located data 
downhole. The instrument can measure a suite of 
petrophysical properties including gamma density, P-wave 
velocity, magnetic susceptibility, resistivity, natural 
gamma, spectrometer measurements for quantitative 
colour and x-ray fluorescence for overall rock composition. 
Upcoming deployment of the Mobile Petrophysical 
Laboratory (MPL), comprising a containerised MSCL 
which is nationally deployable and self-contained, aims to 
facilitate broad scale collection of petrophysical data for 
mineral exploration applications on a national scale. 

Data collected by the MPL will provide a vast opportunity 
for collaborative research into the application of 
petrophysical data to improve geophysical models, 
geological interpretations and overall understanding of 
the subsurface. Research may focus on, but is not limited 
to, methodology development to measure petrophysical 
properties on non-core media such as chips using the 
MSCL instrument, improving workflows for geophysical 
modelling using data from the MSCL, or petrophysical 
characterisation and geophysical modelling of key target 
areas within a NDI region. 
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National Drilling Initiative
MINEX CRC PROGRAM 3

USING ELECTROMAGNETIC
AND POTENTIAL FIELD DATA

MAPPING THE CRUST

National Drilling Initiative
MINEX CRC PROGRAM 3

PATHWAYS THROUGH COVER
UNDERSTANDING FLUID FLOW

PHD PROJECT

Flexible within participant universities

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
geophysics as a major. Field, laboratory and data analysis 
skills.

PRIMARY SUPERVISOR 

Dr Robert (Bob) Musgrave (GSNSW) 
e: robert.musgrave@planning.nsw.gov.au 
t: +61 2 4063 6745

CO-SUPERVISORS  
TBC

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

The NDI (National Drilling Initiative) areas in New South 
Wales are covered by high resolution magnetic, radiometric 
and gravity data, as well as national magnetotelluric, 
some broadband magnetotelluric, seismic and airborne 
electromagnetic data. The aim of this project is to integrate 
these electromagnetic, potential field and seismic data 
to develop a 3D understanding of the crust, particularly 
faults, major lithological and intrusive complexes, and 
fluid flow pathways. The project may involve further 
targeted acquisition of data, to test ideas and increase 
resolution. Technique development across the broad range 
of geological settings in the five NDI area in NSW, would 
inform other NDI projects nationally.   (2022 or 2023 start).

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Geophysics, petrophysics, structural geology,  
3D modelling

PRIMARY SUPERVISOR 

Prof David Giles 
e: david.giles@unisa.edu.au 
t: +61 8 8302 3485

CO-SUPERVISORS  
Dr Nathan Reid, Dr Teagan Blaikie (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Hydrogeochemistry has been shown to have links to 
underlying geology in many regions across Australia, but a 
lot of the mechanistic understanding behind these links are 
not understood. 

We would like to engage a PhD student to work in a few 
key areas where overlapping hydrogeochemistry and 
geophysical data are available. One area in which this may 
be employed could be the Forbes NDI area in NSW where 
there are a series of nested piezometers where water 
samples have been taken at various depths in the profile, 
tapping various aquifer systems. Follow up geophysical 
testing using downhole tools such as NMR could be 
carried out with the goal of understanding how porosity 
and permeability measurements may be linked to the 
groundwater chemistry and hopefully to the underlying 
geological signatures. This could be complemented 
with interpretation of AEM, gravity and magnetic data 
to understand the influence of the geology and faults or 
fractures on fluid pathways.
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National Drilling Initiative
MINEX CRC PROGRAM 3

CHARACTERISTICS TO MAP PROSPECTIVE
USING GEOPHYSICS AND PETROPHYSICAL

STRUCTURES UNDER COVER

PREDICTING GOLD MINERALISATION: 

National Drilling Initiative
MINEX CRC PROGRAM 3

OF THE OXIDISED ZONE
PETROPHYSICS

PHD PROJECT

Flexible within participant universities

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
geophysics as a major. Field, laboratory and data analysis 
skills

PRIMARY SUPERVISOR 

Dr Robert (Bob) Musgrave (GSNSW) 
e: robert.musgrave@planning.nsw.gov.au 
t: +61 2 4063 6745

CO-SUPERVISORS  
TBC

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Characterising the regolith profile is a priority in the NDI 
(National Drilling Initiative) areas in New South Wales. 
Petrophysical properties of the oxidised materials in the 
regolith, saprolite zone, and the near-surface basement 
differ substantially from those of the fresh rock below. 
Measuring and understanding the petrophysics of 
the oxidised zone is important to provide metrics that 
inform the assessment of LWD and so provide real-
time information on the drilling environment; to provide 
information about internal stratification within the regolith, 
and to provide proxies for porosity and permeability, 
essential parameters for ground-water interpretation of 
AEM; to assess the effects of weathering in both saprolite 
and the oxidised basement on magnetic susceptibility; and 
to predict the corresponding properties below the oxidation 
zone, which form the basis of deep forward modelling and 
inversion. The study would comprise three elements:

- Cover: samples of the cover will often be in the form 
of chips. How can we determine bulk sample density, 
magnetic susceptibility, and Koenigsberger ratio from 
these? Can we develop a proxy for resistivity from 
other petrophysics data? Results would feed into AEM 
interpretation.

- Transition to basement – saprolite: what are the 
petrophysical properties of the sap rock, and how 
do they differ from fresh parent rock? Results would 
feed into both AEM and magnetic depth-to-basement 
modelling.

- Basement: To what extent does weathering driven by 
exposure to oxidised groundwater modify magnetic 
susceptibility, density, and other properties? Can we 
predict the non-weathered properties from weathered 
samples? Results would feed into both magnetic depth-
to-basement modelling and to full geophysical inversion 
of the geology of the NDI study areas.

(2021 or 2022 start)

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Geophysics, petrophysics, structural geology, 3D modelling

PRIMARY SUPERVISOR 

Prof David Giles 
e: david.giles@unisa.edu.au 
t: +61 8 8302 3485

CO-SUPERVISORS  
Phil Skladzien (GSV), Dr Teagan Blaikie  
and Dr Jim Austin (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Orogenic gold occurrences in north-central Victoria are 
spatially associated with mapped structures (faults) 
at surface. These crustal scale faults, imaged in deep 
reflection seismic data, provided conduits for gold bearing 
hydrothermal fluids, transporting gold from volcanic 
dominated lower crustal sources and concentrated it in 
upper crustal mineralisation hosted within Ordovician 
turbidite sequences. 

These structures produce a gravity response which can be 
traced north along strike, beneath younger Murray Basin 
sediments.  Thus, gravity data provides a key exploration 
tool for the identification of regions prospective for 
gold mineralisation analogous to the systems that have 
produced the world-class Ballarat, Bendigo and Fosterville 
deposits. Little is understood as to the source of gravity 
anomalies related to these structures, particularly given 
minimal lithological variation between the hanging- and 
foot-walls in the turbidite packages.

This project would focus on researching the gravity 
response associated with these faults and deriving 
an explanation for their existence by investigating 
the petrophysical properties of basement turbidite 
sequences deformed by the structures, and/or the role 
played by topographical variations in the basement-cover 
interface. Project scope would including the acquisition 
and analysis of new petrophysical data to supplement 
existing measurements, and applying results to the 
modelling and inversion of gravity data (potentially 
including existing Airborne Gravity Gradiometry data) 
within a regional geological context enriched by existing 
mapping, geophysical data (including reflection seismic, 
aeromagnetic and limited AEM data) and 3D geological 
models.

Figure:  Reflection seismic and gravity highlighting deep crustal 
structures associated with orogenic gold mineralisation in the 
northern Bendigo Zone, central Victoria. MINEX CRC POSTGRADUATE PROJECTS  \  2524  \  MINEX CRC POSTGRADUATE PROJECTS



National Drilling Initiative
MINEX CRC PROGRAM 3

CHEMISTRY FOR EXPLORATION
RESISTATE PHASE MINERAL

WITH OROGENIC GOLD MINERALISATION
ACROSS THE MURRAY BASIN

UNDERSTANDING THE (RE)DISTRIBUTION OF
RESISTATE INDICATOR MINERALS ASSOCIATED

Figure: an example of spectacular gold mineralisation from 
Fosterville – one of highest grade, lowest cost gold-only 
producers in the world.

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Interest in mineral exploration, mineralogy,  
geochemistry and landscape evolution.

PRIMARY SUPERVISOR

Dr Caroline Tiddy  
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS

Prof David Giles (UniSA),  
Dr Rob Thorne (CSIRO), Dr Rob Duncan (GSV) 

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

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.  

National Drilling Initiative
MINEX CRC PROGRAM 3

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Mineral exploration; geochemistry; petrology; core 
sampling; field, laboratory and data analytical skills.

PRIMARY SUPERVISOR 

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS  
Can include: Prof David Giles (UniSA), Dr Patrice de Caritat 
(GA), Prof Brent McInnes (Curtin Uni), Dr Joel Fitzherbert 
(GSNSW), Dr Wei Hong, Dr Anna Petts, Adrian Fabris 
(GSSA), Dr Rob Duncan (GSV), Dr Rob Thorne and Dr Nathan 
Reid (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

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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National Drilling Initiative
MINEX CRC PROGRAM 3

DEPOSIT TO REGIONAL SCALE FOR
MINERAL SYSTEMS VECTORING

HYDROGEOCHEMICAL MAPPING AT
BIOGEOCHEMICAL AND

CHEMOSTRATIGRAPHY
FOR BASIN OXIDATION,
GEOCHEMICAL PROXIES

AND PROVENANCE OF THE OFFICER BASIN

PHD PROJECT

University of Adelaide

PREREQUISITES

A 2.1 or first class Honours degree or Masters in Earth 
Sciences, with interests in isotope geology, ore deposits, 
basin exploration and analytical instrumentation  

PRIMARY SUPERVISOR 

Prof Alan Collins 
e: alan.collins@adelaide.edu.au 
t: +61 8 8313 3174

CO-SUPERVISORS

Dr Juraj Farkas, Dr Tony Hall (University of Adelaide), 
Dr Sam Spinks (CSIRO), Dr Peter Haines, Dr Catherine 
Spaggiari (GSWA)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

The Officer Basin is a Neoproterozoic intracratonic basin 
with a total sedimentary thickness of up to 8 km that 
straddles the West Australian and South Australian 
border. The basin infill is a mixed carbonate, silty and 
sandy siliciclastic, and evaporitic succession dominated 
by shallow marine to coastal deposition. It crops out and 

subcrops through a very remote part of the country and 
buries parts of the Musgrave Province, the Albany-Fraser 
Orogen, the NW Gawler and the NE Yilgarn Cratons.  

This project will focus on the sedimentary geochemistry of 
the basin in three modules that will tackle: 

The provenance of detrital rocks within the basin. To do 
this the geochemistry and age of detrital minerals will be 
investigated. These include U–Pb, Hf, trace elements in 
zircon, apatite, and rutile as well as Rb–Sr, 40Ar–39Ar and 
trace elements in mica. In addition, Nd isotopes in shale 
and 87Sr–86Sr and 88Sr–86Sr variations in carbonates.

Chemostratigraphic correlation and absolute age 
constraints on the stratigraphy. This will be undertaken 
by developing C, N and Sr isotope profiles through shales 
and carbonates within the basin. In addition, absolute age 
constraints will be determined through the novel Rb–Sr 
and K–Ca LA-QQQ-ICP-MS technique of dating shales 
(±glauconite), which is being pioneered by MinEx CRC 
researchers.

Basin water geochemistry using proxies for salinity 
(e.g. B/Ca, Sr/Ba and C/S) and palaeo-redox (e.g. Mo, 
V, U, S, Fe speciation, and stable Cr isotopes) will 
be investigated to examine the chemical evolution 
of the basin, its redox structure, during times of 
controversial planetary oxidation levels. 

In addition to unravelling the stratigraphy and chemical 
evolution of the basin through this incredible time of Earth 
evolution, this project will investigate potential redox 
traps and distal footprints of sedimentary-hosted mineral 
deposits as well as the hydrocarbon source-rock potential 
and maturation.  

National Drilling Initiative
MINEX CRC PROGRAM 3

PHD PROJECT

University of New South Wales

PREREQUISITES AND INTERESTS

Includes geochemistry, hydrogeology, regolith, analytical 
techniques

PRIMARY SUPERVISOR 

Prof David Cohen 
e: d.cohen@unsw.edu.au 
t: +61 2 9385 3010

CO-SUPERVISORS  
May include Dr Rob Duncan (GSV), Dr Nathan Reid, Dr Rob 
Thorne (CSIRO), Dr John Greenfield (GSNSW)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Projects are available in two general areas:

(1) Comparison of the response of regolith and vegetation 
to mineralisation buried under deep transported cover 
and the capacity of field-portable analytical methods to 
replace conventional laboratory analytical procedures. 
The work will extend current biogeochemical mapping 
programs in the Cobar Basin to other mineralised 
regions. Particular focus will be on the form and location 
of elements within plant organs and potential seasonal 
variations.

(2) Integrated bio- and hydro-geochemistry to fingerprint 
the nature and scale of the interaction between 
groundwater and surface vegetation within a zone 
mineralisation and assess how these datasets can be 
utilised as a mineral exploration ranking tool. The project 
will examine the efficiency and efficacy of analysing 
water and vegetation during mineral exploration in 
covered terranes. The project will be undertaken in the 
Lachlan Fold Belt in Victoria, which is a region preserving 
some of the largest orogenic gold systems on Earth (e.g., 
Fosterville, Bendigo, Ballarat, Stawell) and for which the 
bedrock and cover sequence geology is relatively well 
understood.
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PHD PROJECT

University of Adelaide

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
geophysics as a major/minor. Core sampling, field, 
laboratory and data analysis skills.

PRIMARY SUPERVISOR

Prof Alan Collins 
e: alan.collins@adelaide.edu.au 
p: +61 8 8313 3174

CO-SUPERVISORS

Dr Joel Fitzherbert, Dr Phil Blevin (GSNSW),  
Dr Juraj Farkas (University of Adelaide)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

Recent GSNSW work in the Cobar Basin has identified 
phases of mineralisation associated with basin opening 
and magmatism, with subsequent inversion of the basin. 
The project will use a petroleum-systems approach to 
map the architecture of the Cobar Basin by determining 
the geodynamic history (e.g. thermal and deformation 
history, sedimentary facies and provenance). The project 
will use new data collected from National Drilling Initiative 
(NDI) drilling (planned for 2022-2023), in conjunction 
with legacy data, geochronology, isotopic analysis and 
geochemistry, to produce a 3D map of the greater Cobar 
Basin, highlighting key interfaces, reactive zones (e.g. 
carbonate, redox), fluid flow pathways (e.g. permeability), 
and heat (e.g. thermal maturity). (2022 start).

National Drilling Initiative

THE COBAR BASIN
ARCHITECTURE OF
GEOLOGICAL

MINEX CRC PROGRAM 3

PHD PROJECT

University of South Australia 

PREREQUISITES AND INTERESTS

Geology, stratigraphy, geochronology,  
mineralogy, chemistry.  

PRIMARY SUPERVISOR 

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au  
t: +61 8 8302 5272

CO-SUPERVISORS

Prof David Giles (UniSA), Prof Alan Collins (University of 
Adelaide), Prof Chris Kirkland (Curtin University), Dr Mario 
Werner, Dr Liz Jagodzinski (GSSA), Dr Phil Gilmore (GSNSW)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

Much of the Murray Basin is underlain by sedimentary 
rocks of low metamorphic grade. These are interpreted to 
be equivalents of the Cambrian Kanmantoo Group exposed 
in the Adelaide Hills and Kangaroo Island. These rocks host 
the known mineral systems in the basin and their chemistry 
controls the location of at least some of the mineralisation. 

This project aims to build a chemostratigraphic 
understanding of the exposed and buried Kanmantoo 
Group to understand its spatial and stratigraphic variation 
and relationship to known mineral occurrences.  This will 
be done thought collection of datasets including bulk 
rock composition, detrital zircon age and mineral isotopic 
characteristics.

National Drilling Initiative

EXPOSED AND BURIED
KANMANTOO GROUP

PROVENANCE AND
STRATIGRAPHY OF THE

MINEX CRC PROGRAM 3

MINEX CRC POSTGRADUATE PROJECTS  \  3130  \  MINEX CRC POSTGRADUATE PROJECTS



National Drilling Initiative
MINEX CRC PROGRAM 3

LOGGING WHILST DRILLING
COVER SEQUENCE LACHLAN FOLD BELT AND BETTER

UNDERSTAND GOLD PROSPECTIVITY 

USING DETRITAL ZIRCON GEOCHRONOLOGY
AS A TOOL TO UNRAVEL THE TECTONIC
EVOLUTION OF THE

National Drilling Initiative

PHD PROJECT

University of South Australia 

PREREQUISITES AND INTERESTS

Interest in geochronology and tectonic evolution.  
Field, laboratory and data analysis skills.  

PRIMARY SUPERVISOR 

Dr Laura Morrissey 
e: laura.morrissey@unisa.edu.au

CO-SUPERVISORS 

Dr Justin Payne (UniSA), Prof Chris Kirkland (Curtin 
University), Dr Rob Duncan (GSV)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

The well-preserved sequence of Paleozoic rocks in 
Victoria is key to understanding the geological evolution 
and mineral prospectivity of south-eastern Australia. 
New geodynamic models are challenging the notion that 
the geology of south-eastern Australia results from the 
progressive amalgamation of multiple linear, orogen-
parallel accretionary, rift, and arc complexes. This project 
aims to test these models by examining the age and 
chemical composition of detrital zircon populations to 
determine sediment provenance in rocks throughout 
central and eastern Victoria and reconstruct regional 
tectonic settings.

The project will focus on the identifying similarities 
in zircon populations in samples in the Bendigo, 
Tabberabbera and Mallacoota zones. This will allow us 
to determine if these zones are considered stratigraphic 
equivalents that may have been positioned along strike 
from each other during the formation of world-class 
orogenic gold systems before the rocks became wrapped 
around a micro-continental fragment. This would have 
large implications for gold prospectivity across south-
eastern Australia. Additional analyses from samples in the 
Melbourne Zone will determine if there is any recycling of 
zircons from magmatic arc systems that host significant 
arc-related mineral systems further to the north. 

MINEX CRC PROGRAM 3

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
biology as a major/minor. Core sampling, laboratory and 
data analysis skills.

PRIMARY SUPERVISOR 

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS  
Dr Chris Folkes, Dr Yong-Yi Zhen, Dr Alicia Caruso (GSNSW), 
Dr Anna Petts, Steve Hore (GSSA), Prof David Giles (UniSA) 

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

The Mundi, Curnamona and Delamerian National Drilling 
Initiative (NDI) areas in NSW and South Australia are 
covered by young basinal sequences of variable age 
including Cenozoic, Mesozoic, Palaeozoic (Devonian-
Carboniferous-Permian) and Neoproterozoic. Historically, 
these cover sequences have not been the focus of mineral 
exploration, so little work has been done to constrain their 
age and characteristics. However, recent research has 
demonstrated that these sequences can be useful sample 
media in mineral exploration.  The aim of this project is to 
use multiple datasets to characterise key stratigraphic 
units and interfaces to enable rapid logging whilst 
drilling. Key datasets will include palynology and other 
biostratigraphic techniques, petrophysics, geophysics, 
geochemistry and spectral (e.g. HyLoggerTM) data.

The project will further our understanding of the 
geodynamic setting and timing of these sequences, 
including thickness of cover, paleolandscape and 
paleoweathering profiles. Each of the NDI areas has legacy 
drilling material that should be suitable for analysis, and 
the WB Clarke Geoscience Centre in Londonderry has 
available separation and microscopy facilities. Although 
focussed in NSW, the project will work collaboratively with 
the Geological Survey of South Australia, and possibly 
other jurisdictions, by focussing on geological provinces 
(e.g. the Eromanga Basin covers four states / territories). 
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PHD PROJECT

University of Adelaide 

PREREQUISITES AND INTERESTS

Geochemistry, geochronology, sedimentology  
and earth system evolution. 

PRIMARY SUPERVISOR 

Dr Juraj Farkas 
e-mail: juraj.farkas@adelaide.edu.au 
t: +61 8 8313 5519

CO-SUPERVISORS 

Dr Amber Jarret (Geoscience Australia),  
Prof Alan Collins (University of Adelaide)

PARTICIPATING ORGANISATIONS 

RESEARCH PROJECT

The Proterozoic sedimentary sequences in the South 
Nicholson Basin and the underlying Isa Superbasin have 
potentially significant hydrocarbon and base metal 
reserves, which could be linked to similarly aged and 
better-explored resources hosted in the McArthur Basin. 
However, palaeo-depositional conditions (i.e., basin 
restriction/connection, salinity, palaeo-redox) and absolute 
ages of these inter-connected Proterozoic depositional 
systems remain relatively poorly constrained. 

This project thus aims to apply (i) novel metal isotope 
proxies (stable Sr, Ca and Cr isotopes) in carbonates/
shales, and (ii) in-situ RbSr dating of glauconites to further 
constrain the palaeo-depositional environment, redox-
structure and stratigraphy/geochronology of the Proterozoic 
sedimentary sequences in the South Nicholson (Isa) and 
the McArthur Basins. Specifically, stable Cr isotopes in 
shales and carbonates will be used as sensitive palaeo-
redox indicator; and stable/radiogenic Sr and Ca isotopes 
in carbonates will be applied to infer the relative restriction 
vs. connectivity of these depositional systems/basins with 
respect to each other, but also relative to the coeval Palaeo-
Mesoproterozoic global ocean. The in-situ RbSr dating of 
sedimentary glauconites originating from (i) existing legacy 
material/cores from the McArthur Basin, and also (ii) new 
NDI materials recovered from the South Nicholson (Isa) 
Basin, will in turn refine the chronostratigraphy of these 
Proterozoic depositional systems. 

The proposed PhD project will employ state-of-the-art 
mass spectrometry techniques such as TIMS and double-
spike approach to analyse stable Sr, Ca and Cr isotopes in 
carbonates and shales, using the MIG (Metal Isotope Group) 
facilities at the University of Adelaide. The new in-situ RbSr 
dating of glauconites will be performed using LA system 
coupled with a new collision cell ICP MS/MS, hosted at 
Adelaide Microscopy Centre at the University of Adelaide.

INSIGHTS FROM NOVEL METAL ISOTOPE
CHEMOSTRATIGRAPHY AND IN-SITU
Rb/Sr DATING OF GLAUCONITES

REFINING THE LINKS AND STRATIGRAPHIC
CORRELATIONS BETWEEN THE SOUTH
NICHOLSON AND MCARTHUR BASINS:

National Drilling Initiative
MINEX CRC PROGRAM 3

National Drilling Initiative
MINEX CRC PROGRAM 3

FROM MAGMATIC ROOTS
TO ORE DEPOSITS

METAL TRANSPORT

PHD PROJECT

University of Adelaide

PREREQUISITES AND INTERESTS

Some experience in high temperature geochemistry, 
interest in volcanic systems

PRIMARY SUPERVISOR 

Dr Lucy McGee 
e: lucy.mcgee@adelaide.edu.au 
t: +61 08 8313 3260

CO-SUPERVISORS  
Dr Justin Payne (UniSA),  
Dr Juraj Farkas (University of Adelaide)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Many economic ore deposits form within the roots of active 
volcanic systems. The origins of Australian ore deposits, 
however, are often difficult to interpret due to the extensive 
cover sequence which overlies much of the country. 
The proposed research will investigate metal transport 
processes in present day volcanic systems to inform 
models of how ancient ore systems formed in various 
locations across Australia. Volatiles are an important 
component in magmas and have the potential to complex 
with metals such as Cu. However, it is not fully understood 
(i) where metal endowment begins and (ii) the role that 
magmatic volatiles have in transporting metals through the 
magma plumbing system.

Combining metal stable isotopes such as Cu, Cr and Fe with 
mineral studies at active or recently active volcanoes we 
can look at the kinetic movement of elements, the effect 
of redox and aspects such as depths of volatile saturation 
and transport. By constraining geochemical characteristics 
linked to metal transport at locations where processes 
can be observed and modelled (such as magma storage 
depths and degassing), we can look for similar signatures 
at ancient economic deposits in NDI areas to see if these 
processes were also occurring. This will help us understand 
better the origin of known ore deposits, or the discovery of 
new sites found under cover and whether these are likely to 
be economic.

Soufriere Hills Volcano in the Caribbean is a currently active 
volcano with large emissions of sulphur, chlorine and other 
volatiles. What can studying such systems tell us about how 
metals are sourced and transported in magmatic systems?

Photo from Wadge et al. 2014, Geological Society London 
Memoirs, 39
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National Drilling Initiative
MINEX CRC PROGRAM 3

MAPPING IN EASTERN
AUSTRALIA

VOLCANIC FACIES

PHD PROJECT

University of Adelaide

PREREQUISITES AND INTERESTS

Interests in isotope geology, ore deposits,  
basin exploration and analytical instrumentation.   
A 2.1 or first class Honours degree or  
Masters in Earth Sciences or Chemistry.  

PRIMARY SUPERVISOR 

Dr Juraj Farkas 
e: juraj.farkas@adelaide.edu.au 
t: +61 8 8313 5519 
 
CO-SUPERVISORS 

Prof David Chittleborough, Prof Alan Collins (University 
of Adelaide), Dr Nathan Reid, Dr Sam Spinks, Dr Robert 
Thorne (CSIRO), Dr Anna Petts, Adrian Fabris (GSSA),  
Prof Tony Dosseto (University of Wollongong)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

Understanding the cover and how to effectively explore 
through it is complicated by many factors that contribute 
to masking changes in subsurface lithologies (mafic, 
felsic, carbonates/shales) that may host ore deposits. 

Apart from conventional element-concentration surveys 
of soils, which often provide inconclusive results, one 
potential tool to address these issues is via novel metal 
isotope tracers. There is evidence that the latter can be 
used to infer different lithologies and mineralised systems 
based on the isotope analysis of selected metals in cover. 
These isotope proxies (e.g. Ca, Mg, Sr, Cu, Zn, Cr) can be 
sampled in various Earth’s surface reservoirs (soils, waters, 
vegetation, termite mounds) to better understand what 
may be preserved through weathering, and not greatly 
affected by local and/or regional biological/hydrological 
processes operating near surface. 

This project aims to perform a regional study 
corresponding to NDI (National Drilling Initiative) areas of 
interest, by investigating how metal isotopes fractionate 
from key rock types during biogeochemical weathering. 
We expect that this will aid the identification of specific 
isotope indices and/or geochemical parameters that may 
be preserved through in-situ weathering and potentially 
transported into cover and its specific near-surface 
reservoirs (soils, groundwater, vegetation, termite mounds). 
In particular, the project will investigate (i) Cr, Cu, Zn 
isotopes from mafic/ultramafic terrains (Harris Greenstone 
Belt, South Australia), (ii) Li, Sr, U isotopes from weathered 
pegmatite/granite systems (Western Australia-based), and 
(iii) alkaline earth elements (Ca, Mg, Sr) and redox metal 
isotopes (Cr, Cu, Zn) from carbonate/shale lithologies 
(Cobar region). This project thus proposes a focused 
investigation on several key sites/areas where legacy cores 
of the key lithologies are available, and can be followed up 
by surface sampling. Overall, this project aims to identify 
main fractionation mechanisms for metal isotopes during 
weathering, transport and biological uptake, which in turn 
is critical for future application of these isotope tracers to 
identify subsurface lithologies and associated ore deposits 
in various host-rocks via the analysis of cover.

National Drilling Initiative

OF NEAR-SURFACE RESERVOIRS
INFERRED FROM ISOTOPE ANALYSIS
SUBSURFACE LITHOLOGIES

(SOILS/WATERS/VEGETATION)

MINEX CRC PROGRAM 3

PHD PROJECT

Flexible within participant universities

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
volcanology and/or geochemistry as a major/minor. Field, 
laboratory and data analysis skills.

PRIMARY SUPERVISOR 

Dr Chris Folkes (GSNSW) 
e: chris.folkes@planning.nsw.gov.au 
t: +61 2 4063 6625 

CO-SUPERVISORS  
Dr Justin Payne (UniSA),  
Dr Juraj Farkas (University of Adelaide)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Each of the NDI (National Drilling Initiative) areas in 
NSW contain volcanic rock packages. These include 
Neoproterozoic basaltic rocks in the Mundi NDI area, 
Siluro-Devonian volcanic rocks in the North Cobar and 
South Cobar NDI areas, Cambrian to Devonian volcanic 
rocks in the Forbes NDI areas, and Ordovician to Cenozoic 
volcanic rocks in the Dubbo NDI area. Some of these 
volcanic packages are only known from drill core, while 
others have good exposure that has not been mapped 
using modern volcanic facies mapping methods (e.g. 
the Mount Hope Volcanics). The aim of this project is to 
undertake volcanic facies mapping in and adjacent to 
NDI areas, to further our understanding of the geological 
setting, timing and nature of volcanism. The project would 
integrate surface mapping (where possible) with logging 
legacy drill core and new material from CT (Coiled Tube) 
drilling, and utilise multiple analytical techniques including 
geochronology, geochemistry, and isotopic studies. 
Magmatism is linked to mineral systems in each of the 
NDI areas, so understanding the volcanic history of each 
area has implications for the timing and metal fertility of 
magmatism. The magmatic history of some NSW NDI areas 
will also have implications for neighbouring NDI areas in 
South Australia and Victoria. (2021 or 2022 start).
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National Drilling Initiative
MINEX CRC PROGRAM 3

MULTIPLE ISOTOPIC SYSTEMS
IN ACCESSORY MINERALS

TRACING FLUIDS IN SHEAR ZONES USING

National Drilling Initiative
MINEX CRC PROGRAM 3

TRACK FLUID MOBILITY
A NEW TOOL TO

IN SPACE AND TIME

PB-LOSS MAPPING:

PHD PROJECT

Curtin University

PREREQUISITES AND INTERESTS

A 2.1 or first class Honours degree or Masters in Earth 
Sciences, with interests in isotope geology, mineral 
exploration analytical instrumentation.

PRIMARY SUPERVISOR 

Prof Chris Clark 
e: c.clark@curtin.edu.au 
t: +61 8 9266 2446

CO-SUPERVISORS  
Prof Chris Kirkland (Curtin); plus relevant geological survey 
industry supervisors

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

The recognition that crustal fluids play a key role 
in the transporting mass within the crust and the 
generation of large-scale geophysical anomalies 
highlights the importance of linking fluid flow events to 
tectonometamorphic and structural events. The aim of 
this project is to use texturally controlled geochemical 
and isotopic data to investigate the source and timing of 
fluids in major crustal structures. To achieve this aim we 
will focus on the trace element geochemistry and isotopic 
composition of accessory minerals, such as monazite and 
titanite, associated with fluid flow. Linking the textural and 
trace element geochemical characteristics of accessory 
minerals to the growth of major minerals, such as garnet, 
has enabled the elucidation of metamorphic evolutions to 
be achieved. In this project it is envisaged that we will use 
similar techniques to examine the fluid characteristics 
through the coupling of the geochronological data from 
the accessory minerals with trace, REE and isotopic 
compositions of major (garnet, biotite, muscovite) and 
accessory minerals such as apatite, titanite and monazite 
(Rb–Sr, Sm–Nd). This will allow the isotopic compositions of 
fluids to be tied to the geochronological and metamorphic 
data generated. This project may be undertaken in a range 
of MinEx CRC NDI areas.

PHD PROJECT

Curtin University

PREREQUISITES AND INTERESTS

A 2.1 or first class Honours degree or Masters in Earth 
Sciences or related discipline, with interests in isotope 
geology, data science, mineral exploration and mass 
spectrometry.

PRIMARY SUPERVISOR 

Prof Chris Kirkland 
e: c.kirkland@curtin.edu.au 
t: +61 8 9266 4956 

CO-SUPERVISORS  
Prof Chris Clark (Curtin), Klaus Gessner (GSWA), Dr Anthony 
Reid (GSSA)

RESEARCH PROJECT 

Zircon is a ubiquitous refractory mineral that contains 
uranium (U) and lead (Pb). Zircon U–Pb geochronology 
has become a keystone tool across Earth science, 
arguably providing the gold standard in resolving deep 
geological time as the U-Pb isotopic system has multiple 
chronometers including 238U/206Pb, 235U/207Pb and 
207Pb/206Pb systems. Frequently the U-Pb zircon age 
reflects the timing of magmatic crystallization. However, 
under certain circumstances radiogenic Pb can be lost 
from the zircon crystal rendering the crystallization age 
determination incorrect. However the systematics of 
the Pb loss process can leave characteristic patterns 
in U-Pb isotope space. This pattern in isotope space is 
highly informative yet it is seldom interrogated to its full 
extent and can be modelled to best evaluate the timing 
of radiogenic-Pb loss. The timing of Pb loss may reflect 
the influence of reactive fluids which may be important 
in metallogenesis. This work will evaluate the timing of 
radiogenic-Pb mobility across Australia leveraging the huge 
amount of data currently available with an aim to determine 
if there is both a spatial and temporal association between 
Pb mobility and other geological processes including for 
example mineralization, fault density, dyke emplacement 
etc. The spatial relationship between the time of Pb 
mobility may provide a new tool to date otherwise difficult 
to date events as this approach has the potential to see 
through cover to underlying geological events that may 
have driven radiogenic-Pb mobility.

PARTICIPATING ORGANISATIONS

Figures: (left to right) Sheared aluminous metapelite; EPMA map 
of monazite in a shear zone; U–Pb concordia from LASS analysis 
of monazite.

Spatial interpolation (IDW) of the best estimates of the time of 
U-Pb disturbance. Left: sample locations; those samples denoted 
with filled circles have well-defined age probability structures. 
Grey filled circles represent other samples. Centre: overlay of 
the location of east-west dykes (green) and northwest-southeast 
dykes (purple). Right: aeromagnetic image of an enlargement 
of a section of the Eastern Goldfields Superterrane intruded by 
northwest-southeast dykes that correlate with a ~ 600 Ma U-Pb 
zircon disturbance. Enlargement area indicated by dashed lines. MINEX CRC POSTGRADUATE PROJECTS  \  3938  \  MINEX CRC POSTGRADUATE PROJECTS



National Drilling Initiative
MINEX CRC PROGRAM 3

AGE CONSTRAINTS ON 
ORE-FORMING SYSTEMS

TECTONIC FRAMEWORK AND 

National Drilling Initiative
MINEX CRC PROGRAM 3

THE GREENFIELDS WEST ARUNTA
REGION, WESTERN AUSTRALIA

CROSSROADS OF AUSTRALIA:
MAPPING THE

PHD PROJECT

University of Adelaide

PREREQUISITES AND INTERESTS

A First Class or 2A Honours degree or Masters in 
Earth Sciences, with interests in petrology, tectonic 
environments, isotope geology, mineral exploration and 
analytical instrumentation.   

PRIMARY SUPERVISOR 

Prof Martin Hand 
e: martin.hand@adelaide.edu.au

CO-SUPERVISORS  
Prof Chris Clark (Curtin), Dr Laura Morrissey (UniSA),  
plus relevant geological survey industry supervisors

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Opportunities exist for people who are interested in 
research to be better understand the tectonic settings, 
timing and evolution of mineral systems as well as deposit 
preservation potential.  Research interests in (1) structural 
architecture, fluid-flow and physical conditions of fluid-
rock interaction, (2) multi system geochronology, (3) 
trace element geochemistry, (4) petrology and mineral 
paragenesis and (5) large-scale tectonic controls on 
mineral system formation are welcome.  

Project opportunities will be developed with State and 
Territory Geological Surveys.

Underneath the unassuming sand of the Gibson Desert lies the 
keys to unlocking the crossroads of Proterozoic Australia.

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, 
with an interest in metamorphic geology, geophysics, 
geochronology, regolith geoscience or geochemistry

PRIMARY SUPERVISOR

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au

CO-SUPERVISORS  
Richard Chopping, Dr David Kelsey (GSWA),  
Dr Emily Finch (UniSA/GSWA)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Are you interested in unravelling the mysteries of 
Proterozoic Australia and helping to build a picture of one 
of the country’s most remote greenfields terranes? The 
Western Australian component of the Arunta Orogen is 
an area where your project will have a big impact on the 
scientific understanding of this region. Alongside specific 
projects offered in the Arunta, the MinEx CRC invite 
students interested in tectonic studies, geochronology, 
geochemistry and geophysical modelling to inform 
basement mapping, regolith geology and mineral systems 
to consider a PhD on this region. Innovative research to 
tackle this important area of the Australian continent 
will also be of benefit for understanding other regions of 
Australia and projects may therefore span beyond the 
Arunta.
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National Drilling Initiative
MINEX CRC PROGRAM 3

MINERAL SYSTEMS IN
THE WEST ARUNTA

FRAMEWORK TO UNDERSTAND
CREATING A

National Drilling Initiative
MINEX CRC PROGRAM 3

TIMING OF ALTERATION
THERMAL HISTORY AND

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
an interest in metamorphic geology, igneous petrology or 
geochemistry

PRIMARY SUPERVISOR

Dr Laura Morrissey 
 e: laura.morrissey@unisa.edu.au

CO-SUPERVISORS  
Dr Emily Finch (UniSA/GSWA), Dr David Kelsey (GSWA)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Understanding mineral systems requires detailed 
knowledge of the igneous and metamorphic and 
hydrothermal fluid processes operating in the region and 
how they relate to mineralisation. This is particularly the 
case in remote or poorly outcropping terranes, where the 
igneous and metamorphic history is commonly incomplete. 
The West Australian component of the Arunta Orogen 
contains potential for a range of mineralisation styles, 
including, copper, gold, zinc, lead, potash, diamond, 
and uranium. However, the tectonic, metamorphic and 
igneous processes controlling mineralisation are poorly 
understood, partly because it is very remote. This lack of 
data prevents the creation of a mineral systems framework 
for this region. More broadly, the Arunta Orogen is also 
crucial for understanding the assembly and tectonic 
development of Australia.

A UniSA and GSWA PhD project will focus on understanding 
mineral systems within the West Arunta. This will primarily 
focus on metamorphic and igneous processes, but there 
is also an opportunity to incorporate other aspects of 
geoscience, such as isotope geochemistry, geophysics, 
structural geology, tectonics, regolith geology, data 
science, or computer modelling, as directed by the 
successful student’s interests.

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Honours/Masters in Earth Sciences/Geology or equivalent. 
Interest in tectonics, geochemistry and thermochronology

PRIMARY SUPERVISOR

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS  
Dr Stijn Glorie (University of Adelaide), Prof Chris Kirkland 
(Curtin), Dr Emily Finch (UniSA/GSWA), Dr Dave Kelsey (GSWA)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Several decades of research have provided a wealth of 
information on the low-temperature thermal history of 
Australia. However, the low-temperature thermal and 
exhumation history of `the gap` between the West, North 
and South Australian Cratons is largely unknown. Low-T 
thermochronology studies are required in order to evaluate 
the timing of e.g. fault reactivations and the exhumation 
level of the crust. In this project, drill-core samples will 
be targeted for combined apatite U-Pb, fission track 
and (limited) U-Th/He analysis to get constraints on the 
thermal and deformation history of this region and to 
draw exhumation maps that provide information on the 
preservation and discovery potential of mineral deposits. 
In addition, a number of recently developed in-situ mineral 
dating methods will be applied (e.g. calcite and magnetite 
U-Pb, chlorite Rb-Sr) in an attempt to directly date fault 
movements and significant fluid alteration events.  Projects 
available in multiple MinEx CRC NDI areas.

Figure: (left) Apatites will be analysed using a suite of 
thermochronological techniques to read the thermal history 
of the rocks (from ~450°C until ~120-60°C). (right) Map 
showing the spread of apatite fission track sample locations 
(coloured symbols refer to samples and data from the Adelaide 
thermochron lab). Thermochronoligical data is currently 
completely absent for the entire eastern half of Western Australia, 
which hosts prominent prospective mineralised provinces. 
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National Drilling Initiative
MINEX CRC PROGRAM 3

MINERALS AS A METAL SOURCE 
FOR MINERALISATION

AND THE ROLE OF DETRITAL 
PROVENANCE, SEDIMENTATION 

National Drilling Initiative
MINEX CRC PROGRAM 3

IN COVERED NDI AREAS
LITHOGEOCHEMICAL MAPPING

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
(geo)chemistry as a major/minor. Core sampling, field, 
laboratory and data analysis skills.

PRIMARY SUPERVISOR

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS  
Dr Joel Fitzherbert, Dr Phil Blevin (GSNSW)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

Work by the Geological Survey of NSW (GSNSW) to date has 
identified the scavenging of detrital minerals in parts of the 
Cobar Basin into base-metal mineral systems.  This project 
would further this work across the Cobar Basin and into 
the North Cobar and South Cobar National Drilling Initiative 
(NDI) areas, as well as examine mineral-water reactions.  
The early basin fill is dominated by sediments derived from 
basement Ordovician quartz-rich turbidites and S-type 
granites that were exhumed and eroded into the basin.  The 
project would use mineral chemistry and geochronology 
to examine the provenance of detrital minerals (e.g. zircon, 
ilmenite, biotite) in the basin sedimentary rocks and relate 
them to the minerals associated with mineralisation in the 
basin (e.g. titanite and scheelite). The project will use legacy 
and new data collected from existing drill holes including 
geochronology, isotopic analysis and geochemistry.

PHD PROJECT

Flexible within participant universities

PREREQUISITES AND INTERESTS

BSc Honours (1st or 2A) or Masters in Geoscience, with 
geochemistry as a major. Field, laboratory and data 
analysis skills.

PRIMARY SUPERVISOR

Dr Joel Fitzherbert (GSNSW) 
e: joel.fitzherbert@planning.nsw.gov.au 
t: +61 2 4931 6734

CO-SUPERVISORS  
TBC

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT 

To effectively explore under cover, meaningful real-time 
analytical data is required to inform exploration decisions 
during drilling. The aim of this project is to integrate down 
hole geochemistry and spectral data to characterise 
key stratigraphic units in covered terranes. By studying 
legacy materials and representative outcrops, the project 
will develop lithogeochemical signatures of key units 
from drill cuttings, and their internal variations from 
fresh to weathered to hydrothermally altered. The five 
NDI areas in New South Wales have legacy drill core and 
associated data available for developing these techniques 
to be applied to real-time CT drilling from 2022 onwards. 
The lithogeochemical mapping will also be used to map 
variations to expected lithogeochemical signatures, 
including metamorphism and hydrothermal alteration. The 
lithogeochemical mapping will also inform 3D modelling. 
(2022 or 2023 start).
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AND DURATION OF FLUID-FLOW METALLOGENIC 
EVENTS IN EAST TENNANT REGION, NT

CONSTRAINING THE TIMING OF IRON-OXIDE 
ALTERATION VIA COUPLED Rb/Sr AND Ar/Ar 
DATING OF BIOTITE: IMPLICATIONS FOR AGE

National Drilling Initiative

PHD PROJECT

University of Adelaide 

PREREQUISITES AND INTERESTS

Geochemistry, geochronology, fluid-rock  
Interactions, and ore forming processes.

PRIMARY SUPERVISOR 

Dr Juraj Farkas 
e-mail: juraj.farkas@adelaide.edu.au 
t: +61 8 8313 5519

CO-SUPERVISORS 

Prof Alan Collins (University of Adelaide), Dr Marnie Foster 
(ANU), Dot Close (NTGS), Paul Henson,  
Andy Clark (Geoscience Australia)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

Understanding the timing and duration of crustal-scale 
fluid pathways and associated Cu-Au-Pb mineralisation 
events in the Tennant Creek region is critical for future 
exploration of this prospective but poorly explored 
area. Available limited data from legacy drill cores and 
geophysical survey (MT anomalies) suggest that the 
above ore-forming processes are typically associated 
with regional iron-oxide alteration event(s), which are 
manifested as non-magnetic and hematite-rich zones. The 
latter are also accompanied by biotite-pyrite-amphibolite 
mineral paragenesis that is common for the IOCG (Iron 
Oxide Copper-Gold) style mineralisation. The aim of 
this project is to apply a coupled RbSr and ArAr dating 
of biotite, collected from iron-oxide alteration zones, to 
infer the timing and duration of these regional fluid-flow 
metallogenic events in the East Tennant Creek region, 
which in turn can help to identify the distal footprint of 
these mineral systems.

Methodology

The project will use a novel in-situ RbSr dating via LA 
and collision-cell ICP MS/MS technique (available at 
UniAdelaide, see also Zack et al., 2016, Chem. Geol.), which 
will be complemented by a more established ArAr dating 
(ANU), to constrain the alteration ages of biotite collected 
from (i) non-magnetic iron-oxide/hematite alteration 
zones, and also (ii) magnetite-rich zones. Pilot samples will 
originate from legacy cores (e.g. DDH005 that records iron-
oxide alteration), which will be later complemented by new 
NDI cores targeting mineral systems and/or contacts of 
the magnetite/hematite alteration zones (e.g. planned NDI 
cores: ET04, ET05 and ET07).  

MINEX CRC PROGRAM 3

– PEAK & DENISON DOMAIN
NEW CU-AU EXPLORATION MODELS
BASEMENT INTERPRETATION &

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

Sound knowledge of airmag interpretation  
techniques, structural geology, alteration  
geochemistry, geochronology and exploration models

PRIMARY SUPERVISOR

Dr Justin Payne 
e: justin.payne@unisa.edu.au 
t: +61 8 8302 1220 

CO-SUPERVISORS

Dr Antonio Belperio (Minotaur Exploration) 
Dr Jim Austin (CSIRO)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

The Peake & Denison Domain at the north-eastern 
extremity of the Gawler Craton is a poorly known 
fragmented basement region under complete cover. 
Widespread regional IOCG style alteration and areas of 
extreme magnetic anomalism together with limited dating 
suggest this terrane is more akin to Cloncurry rather 
than the Gawler Craton. A postgraduate student would 
work with Minotaur geologists in deciphering basement 
geology, tectonics, alteration characteristics and Cu-Au 
mineral potential. It is envisaged the student will make 
use of historic drill core, new aeromagnetic data, magnetic 
modelling and latest geochemical, geochronological 
and petrophysical data extraction from drill core to build 
up a new structural and time-constrained lithotectonic 
model that will then be used to generate appropriate new 
exploration models. The region is also ideal for a Coiled 
Drilling Rig campaign of undercover investigative sampling 
to provide a targeted grid of new basement samples under 
cover. A 3-D cube of magnetic sources provides a third 
dimension into the basement. The student would assist in 
area and target selection for such a proposal, and utilise 
the samples once collected as an important new data set 
additional to historic drillcore. The student is also expected 
to make major new contribution to evolving exploration 
and mineralisation models for this poorly known area, 
and potentially test their ideas in an undercover Paleo-
MesoProterozoic exploration setting.

Figure: Cathodeluminesence images of zircon grains from the 
Donington Suite at Punt Hill, Gawler Craton, South Australia.
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OXIDE-COPPER-GOLD EXPLORATION
IN THE PEAKE AND DENISON AREA,
SOUTH AUSTRALIA

MAGNETITE AND MONAZITE MINERAL
CHEMISTRY FOR IRON

PHD PROJECT

University of South Australia

PREREQUISITES AND INTERESTS

The potential candidate will have an interest in geology, 
geochemistry, mineralogy and mineral exploration.

PRIMARY SUPERVISOR

Dr Caroline Tiddy 
e: caroline.tiddy@unisa.edu.au 
t: +61 8 8302 5272

CO-SUPERVISORS

Prof David Giles (UniSA),  
Dr Antonio Belperio (Minotaur Exploration)

PARTICIPATING ORGANISATIONS

RESEARCH PROJECT

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. 

Targeting buried mineral systems
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Structural geophysics for mineral systems analysis

FAR EAST YILGARN
UNDERSTANDING THE

PHD PROJECT

University of South Australia

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. 

PRIMARY SUPERVISOR

Prof David Giles 
e: David.Giles@unisa.edu.au 
t: +61 8 8302 3485

CO-SUPERVISORS  
Dr David DeTata (Strategic Energy Resources, SER); Prof 
Mark Jessell (UWA); Dr Teagan Blaikie (CSIRO)

RESEARCH PROJECT 

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.

PARTICIPATING ORGANISATIONS

Shaded total magnetic intensity image of the Far East Yilgarn 
area showing current exploration tenure of Strategic Energy 
Resources (as of 7 July 2020). MINEX CRC POSTGRADUATE PROJECTS  \  4948  \  MINEX CRC POSTGRADUATE PROJECTS



Location: 
Australian Resources 
Research Centre (ARRC) 
26 Dick Perry Avenue 
Kensington WA, 6151 Australia

minexcrc.com.au/contact
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