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HONOURS GEOSCIENCE 2020-2021 

Introduction 

The Bachelor of Science (Honours) in the School of Physical Sciences at the University of Adelaide is the 

gateway to increased job opportunities and to a great range of rewarding careers in research.  Our teaching 

and research staff are international leaders in their fields of science.  Join us for your Honours project and 

you will be a member of a research team working at the leading edge of geological and geophysical sciences. 

We offer three Honours programs: Honours Geology, Honours Geophysics and Honours Environmental 

Geoscience. 

 

This booklet includes the 2020 Honours research projects but we also encourage you to talk with staff as the 

projects listed in the booklet may not reflect all the projects available.  We recommend that you consider the 

preferred field in geology or geophysics in which you would like to do a project and then get in contact with 

the academics who supervise projects in the field.  You may also want to talk with current Honours students 

to find out what Honours is like from a student perspective. 

 

The Australian School of Petroleum also offers an Honours degree in Petroleum Geology and Geophysics.  If 

you are interested in this program, please contact Dr. Mark Bunch (mark.bunch@adelaide.edu.au). 
 

What is Honours like?  As an Honours student you became a member of the Department and a valued 

colleague.  You will spend most of your time as part of a research group sharing goals, triumphs, 

disappointments and all of the other things that are part of the adventure of scientific research.  For the first 

time, you will become responsible for the outcome of your own scientific work.  Honours students also 

partake in all aspects of the social life of the School.  You will form friendships and professional associations 

that will last a lifetime. 

 

The Honours degree will give you a thorough training in scientific methods and detailed insight into 

geological, geophysical and environmental geoscience processes in the area of research that you pursue. 

The scientific approach to problem solving, maturity and self-discipline gained during the Honours year will 

equip you for a wide variety of careers.  Many of our students elect to continue in the research domain by 

enrolling in the School’s PhD programs.  However, the analytical and communication skills that our students 

acquire have led other Honours graduates into a range of careers in many different fields and industries. 

 

Derrick Hasterok 

Honours Coordinator  
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!!! Disclaimer !!! 

We are doing our best to bring together interesting and challenging projects that cover a wide range of 

interests and locations. These projects frequently require skills or qualities inherent to the project like 

willingness to work in remote areas or ability to drive a four wheel drive vehicle.  Projects in this booklet are 

to be considered preliminary as contracts with companies may not have been signed yet, access to locations 

including project locations, conditions, offers of support and all other concessions are preliminary only and 

the discretion of the principal supervisor in consultation with the Head of Department, Earth Sciences.  It is 

the students’ responsibility to obtain the qualifications necessary to enrol in the Honours program.  Under 

certain circumstances a student may need to complete additional coursework (e.g. Summer School) to fulfil 

the enrolment prerequisites.  It is to the discretion of the principal supervisor to consider such students once 

they meet the enrolment requirements.  Project allocation is non-transferable and there is no entitlement of 

the student to the selected project. 
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Contact details 

Department of Earth Sciences 

School of Physical Sciences 

The University of Adelaide 

telephone: 08-8313-5996 

fax: 08-8313-4380 

e-mail: physicalsciences@adelaide.edu.au 

website: https://physsci.adelaide.edu.au/ 

 

Geology and Geophysics Honours Coordinator 

Dr. Derrick Hasterok, derrick.hasterok@adelaide.edu.au, 08 8313 4540 

 

Environmental Geoscience Honours Coordinator 

Dr. Jonathan Tyler, jonathan.tyler@adelaide.edu.au, 08 8313 2810 

 

Teaching Fellow 

Dr. Katie Howard, katie.howard@adelaide.edu.au, 08 8313 4743 
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Choosing a research project 

If you are thinking about doing Honours, it is a good idea to talk to the current and past Honours students; 

they will give you frank and helpful advice. 

 

It is sensible to identify four projects of interest in this booklet and then arrange to meet with the 

supervisor(s) to discuss in more detail.  It is also recommended that you select projects from different 

supervisors when submitting your “Expression of Interest Form.”  Remember that the supervisors mentioned 

in this booklet will not expect you to have a great deal of knowledge about their particular field(s) of 

research, so do not feel intimidated.  It is also worth remembering that different supervisors have different 

ways of assigning projects.  Some may use first-in, first-served approach, while others may consider all 

inquiries before offering a project to a particular student.  If you are genuinely interested in a project, make 

sure that you leave a contact number/email in case another student also expresses an interest. 

 

We strongly encourage you to talk to potential supervisors about the projects before making your 

selection.  This will help you identify which projects are of interest to you and indicate your enthusiasm to 

potential supervisors.  It may also be the case that there are other potential projects that are not listed in 

this booklet.  In addition, if you have a good idea that you would like to explore, by all means bring it to our 

attention. 

 

Note that Honours acceptance will require a minimum credit average of four third-year courses relevant to 

your chosen project and completion of a BSc major. The four courses must be agreed upon by the Honours 

coordinator and your proposed supervisor.  Specific requirements will be listed as prerequisites for individual 

projects.  Some general guidance is given in the table below. 

 

 

Honours 
Program 

Typical BSc major Typical courses drawn from In some cases 

Geology Geology, Paleontology, 
Geophysics or Minerals 
Geoscience 

Geology*, Geophysics*, 

Paleontology* 

Chemistry (BSc) 

Geophysics Geology, Geophysics or 
Physics or Minerals 
Geoscience 

Geophysics IIIA, IIIB and Exploration 
Methods III, or Physics*, Tectonics III, 
Igneous and Metamorphic Geology III 

 

Environmental 
Geoscience 

Geology, Geophysics, 
Paleontology, Ecology, 
Evolutionary Biology or 
Minerals Geoscience 

Geology*, Paleontology*, 
Geophysics*, Soil and Water, 
Ecology*, Evolutionary Biology* 

Chemistry (BSc) 

*Courses selected from major, bold indicates generally preferred. 
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What is Honours all about? 

The Honours year in the Department of Earth Sciences consists of a major research project, course work and 

field camps. The course work and field camps provide extra skills and resources, and a level of professional 

achievement that will form a significant part of your resume. Research projects are undertaken with the 

supervision of a staff member in the University, and sometimes also involves personnel from industry or 

other government organisations such as Department of State Development (DSD) and the Commonwealth 

Scientific and Industrial Research Organisation (CSIRO). During your research project, you will have the 

opportunity to: 

- Develop your own fieldwork program 

- Travel to interesting and unique places 

- Conduct laboratory analyses using state-of-the-art instrumentation 

- Instigate computer analyses and modelling with industry-standard software 

- Meet and network with industry and government scientists 

- Attend and present results at conferences, workshops and meetings 

- Write a scientific publication that can be developed into a refereed publication 

The mix depends on the project and your own personal interests. 

 

The major goal of the Honours programs is to equip you with a wide range of skills that will allow you to 

tackle graduate employment programs or further postgraduate research with confidence! 

 

Why do Honours? 

For many students, the decision to do Honours is a natural choice at the end of their Bachelor of Science 

degree. For those students who have decided that they are intrigued and fascinated by the process of 

research, Honours is the beginning of the business of becoming a scientist. For students who seek a career in 

industry, an Honours degree is usually the basic requirement for employment. Whether you have decided to 

do Honours as a prelude to seeking employment, or continuing in research, the decision to do Honours is not 

a trivial one, since it is a challenging year that will be associated with highs and lows. However, we expect it 

will also be the most interesting and rewarding of your University career. 

 

When to apply and the process? 

It is never too early to think about honours.  Between now and the end of the semester you should start 

talking and thinking about your Honours year. To be accepted into Honours, you will need to complete a BSc 

degree before Honours begins. If you find yourself a few credits short at the end of December, it may be 

possible to pick up a few units in the Summer Semester (January-February) to complete your degree, but 

your results must be finalised so that you can be completed from your degree and enrolled into your 

Honours program by the end of February. If you have not completed your degree by December you must 

contact Jenny Reiners by email (jenny.reiners@adelaide.edu.au) to discuss your options. 
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It is now possible to start Honours mid-year.  So if a summer completion is not an option, or desired, you may 

apply for a mid-year start.  The process is the same, but the dates for application and start are different and 

there is some rearrangement of tasks to accommodate the schedule (see sections below for details and 

dates). 

 

The application process is administered by the Faculty of Sciences and all applicants must fill out the online 

form titled “Expression of Interest Form” at 

https://sciences.adelaide.edu.au/study/honours/apply-for-honours 

This form provides the Faculty of Sciences with all your information and allows them to keep you informed 

of the process. This form can be filled in at any time – the sooner the better. See closing dates on the 

following page. 

 

You will be informed of the outcome of your Expression of Interest via an email in December (after 

examination results are confirmed). To accept your offer you need to complete an internal transfer or lodge 

an application through SATAC. 

 

OS-HELP Funding 

Financial assistance for students is available through OS-HELP. This is a loan scheme administered by the 

Department of Education that allows students to borrow up to $6,913 (current for 2020) for a six month 

period overseas for a maximum of two study periods. Your OS-HELP is added to your accumulated 

HECS-HELP debt. Go to the Global Learning website for information on eligibility. Further information about 

travelling to New Zealand and how to apply for OS-HELP funding will be sent to all applicants. 

https://www.adelaide.edu.au/study-overseas/funding/ 
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Important dates for Honours Application/Acceptance 

Closing Date: 

The closing date for your Expression of Interest (EOI) to be considered for the first round of offers for 1st 

semester honours is Friday 25th October 2019.  Students will be notified of the outcome of their 

applications beginning on the 2nd of December. 

 

Should you have any questions about the application process they can email the Sciences Services Hub 

(faulty.sciences@adelaide.edu.au) or contact them on 8313 5673. 

 

Event Semester 1, 2020 Semester 2, 2020 
(mid-year) 

Closing Date for expressions of interest 25th October 2019 Early June 2020 (TBC) 

Date of Notification Offers Beginning on 2nd Dec Early July (TBC) 

Prospective Honours Student to Submit Acceptance Early Dec (TBC) Mid-July (TBC) 

Honours Enrolments Commence Early-Mid January 
2019 (TBC) 

Mid July (TBC) 

Honours Studies Commence 28th January 2020 27th July 2020 

 

Late applications: 

Late applications are not considered unless in exceptional circumstances as we need to finalise bookings for 

the New Zealand Field trip in mid-December.  There is an exception for mid-year entry. 

 

 

Enrolment and induction 

From Tuesday, 28th January 2020 (1st semester start) and Monday, 27th July 2020 (2nd semester start), 

you will formally start in one of the Honours programs and be introduced to the staff and facilities of the 

School and University.  You MUST be at the University for this date.  Please make good (and efficient!) use 

of such facilities; we are all here to help as much as we can.  Your supervisor will help you with any special 

needs you may have. 

 

Honours students will be provided with access to a desktop computer.  We will locate these computers in a 

number of Honours rooms.  For more general use, computers in the Mawson Suite can still be used when 

classes are not scheduled.  As an enrolled student, you will have access to e-mail and MyUni facilities, as in 

previous years. 

 

A number of Health and Safety and Welfare (HSW) courses will be prescribed for you.  Occupational Health 

and Safety comprises of many things, including safe four-wheel driving, first-aid training, and laboratory and 
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field safety courses. Make as much use of these courses as possible, they comprise a valuable part of your 

research training and will be an asset on your resume! 

 

We also recommend that you undertake a number of academic courses that are run by the Graduate Centre 

or through the School.  These include: 

1. Research proposal as seminar and/or documents 

2. Reviewing literature 

3. Writing a journal article for publication 

4. Endnote referencing 

These courses are offered regularly by Researcher Education and Development (RED) 

http://www.adelaide.edu.au/red/ 

 

 

Assessment breakdown 

All of our honours programs are composed of two undergraduate courses, one coursework based and the 

other research project based.  To complete the honours degree you must perform satisfactorily in both 

courses. 

 

 Start date 

Program Semester 1 2020 Semester 2 (mid-year) 2020 

Honours 
Geology 

Advanced Geology (Hons) 
Part I 

4.5 Units  Advanced Geology (Hons) 
Part II 

4.5 Units 

Honours Geology Project 
Part I 

7.5 Units  Honours Geology Project 
Part II 

7.5 Units 
 

Honours 
Geophysics 

Advanced Geophysics (Hons) 
Part I 

6 Units  Advanced Geophysics (Hons) 
Part I 

6 Units 

Honours Geophysics Part II  6 Units  Honours Geophysics Part II  6 Units 

Honours 
Environmental 
Geoscience 

Advanced Environmental 
Geoscience (Hons) Part I 

4.5 Units  Advanced Environmental 
Geoscience (Hons) Part I 

4.5 Units 

Honours Environmental 
Geoscience Project Part II 

7.5 Units  Honours Environmental 
Geoscience Project Part II 

7.5 Units 

 

Advanced Geology (Hons) Part I and Part II (9 Units) 

1. New Zealand trip “Continents on the move” 

2. A course on Geoscience Data Analysis 

3. Thesis Support Tasks 

4. Research Seminars 

 

Advanced Geophysics (Hons) Part I and Part II (12 Units) 

1. New Zealand trip “Continents on the move” 

9 

http://www.adelaide.edu.au/red/


HONOURS GEOSCIENCE 2020-2021 

2. Two courses (Geoscience Data Analysis and Numerical Modelling) 

3. Thesis Support Tasks 

4. Research Seminars 

 

Advanced Environmental Geoscience (Hons) Part I and Part II (9 Units) 

1. New Zealand trip “Climate and biological history of New Zealand” 

2. A course on Geoscience Data Analysis 

3. Thesis Support Tasks 

4. Research Seminars 

 

New Zealand 

Subject to confirmation, the Honours Geology and Geophysics and Environmental Geoscience students will 

have the opportunity to attend an excursion to New Zealand as part of their course work.  The dates for this 

trip are yet to be determined but will take place in late February-early March. 

 

Thesis support tasks 

Throughout the year you have a number of Thesis support tasks to complete.  The tasks have been devised 

as exercises based on your project, which will enable you to proceed through your project on time and with 

full support and feedback from your supervisors.  Each task is outlined below. 

 

 

Semester 1 start (2020 dates) 

Thesis Support Session  Lecture session*  Hand Up Task*  Feedback Due* 

Hypothesis & Project Aims  3rd March 2020  17th March 2020  31st April 2020 

Time Management  17th March 2020  7th April 2020  17th April 2020 

Background & Literature 
Review 

24th March 2020  17th April 2020  1st May 2020 

Introduction  31th March 2020  23rd April 2020  8th May 2020 

Bibliography  7th April 2020  —  — 

Methods  21th April 2020  12th May 2020  29th May 2020 

Presenting Your Results  14th July 2020  4th August 2020  18th August 2020 

Results vs. Discussion  11th August 2020  —  — 

Abstract  18th August 2020  —  — 

Draft Thesis  8th September 2020  29th September 2020  16th October 2020 

Presentation Skills  3rd November 2020  —  — 

 

*Dates subject to change.  You will be informed in good time prior to these changes. 

 

  

10 



HONOURS GEOSCIENCE 2020-2021 

Semester 2 start (2020 to 2021 dates) 

Thesis Support Session  Lecture session*  Hand Up Task*  Feedback Due* 

Hypothesis & Project Aims  4th August 2020  25th August 2020  8th September 2020 

Time Management  18th August 2020  8th September 2020  22th September 2020 

Background & Literature 
Review 

1rd September 2020  29th September 2020  13th October 2020 

Introduction  15th September 2020  13th October 2020  27th October 2020 

Bibliography  29th September 2020  —  — 

Methods  13th October 2020  3th November 2020  17th November 2020 

Presenting Your Results  1rd December 2020  13th January 2021  27th January 2021 

Results vs. Discussion  12th January 2021  —  — 

Abstract  1nd March 2021  —  — 

Draft Thesis  22th March 2021  12th April 2021  26th April 2021 

Presentation Skills  17th May 2021  —  — 

 

*Dates subject to change.  You will be informed in good time prior to these changes. 

 

Research seminars 

As an Honours student you are expected to get involved with the research community at the University.  You 

will be expected to attend the weekly research seminars, often presented by our academic research staff, 

postgraduate students, as well as national and international visiting geologists and geophysicists.  Your 

attendance at these seminars will be recorded and written summaries of what you heard will be collected. 
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Honours Geology, Honours Geophysics and Honours 

Environmental Geoscience projects 

Research output from the project will be in the format of a scientific paper in the style of the Australian 

Journal of Earth Sciences (AJES). The aim is to encourage a conciseness of thought and expression that can 

be communicated to the wider scientific community. Most journal papers are of the order of 5000 to 8000 

words (approximately 4-15 printed pages), typically with 5 to 15 figures. We anticipate that some research 

undertaken during the year may be published with very little modification, as has been the case in previous 

years. However, not all projects lead to publications and a successful Honours year is not dependent on 

achieving a publishable result. Projects vary in scope, funding and time. Some students combine summer 

vacation work with their Honours year. Assessment of your project is geared towards how you do your 

project, rather than the glittering outcomes; we are looking to see how you work in research! 

 

Your final thesis (in digital manuscript format) will be submitted at the due date through MyUni. The 

advantages of this are that we significantly reduce the amount of paper involved in the process and that you 

will not need to worry about the printing. This online administration will also improve on your computer 

skills. To support you with this there are a number of seminars and workshops available at the University, for 

example on the use of EndNote, graphics software packages, desk top publishing and improving your skills at 

writing a thesis. There may be an opportunity to attend a conference during the year and maybe present 

your results to the wider community. Please talk to your supervisors about potential meetings. 

 

At the end of your Honours year you will be required to present your final project, including your initial aims, 

methods, results and final conclusions. This oral presentation will be held a few weeks after the submission 

of your final draft. The audience will include the entire Honours group and staff and postgraduates of the 

Department of Earth Sciences, as well as any industry professionals involved with the Honours class 

throughout the year. The presentation will be 15 minutes in length followed by 5 minutes of questions from 

your examination panel. 

 

Prizes 

The School offers the prestigious Tate Medal as a prize for top Honours student in Geology or Environmental 

Geoscience and the Zonge Prize in Geophysics as a prize for the top Honours student in Geophysics. 
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Assessment 

To graduate with an Honours degree, the student must submit all of the required work in both courses of the 

program that they are enrolled into (e.g. Advanced Geology (Hons) and Honours Geology Project). The 

individual items of assessment within both courses will be marked following the M10 mark scheme: 

Grade Value Description 

HD ≥85% High Distinction 

D 75-84% Distinction 

C 65-74% Credit 

P 50-64% Pass 

Fail ≤49% Fail 

 

Grade  Value  Description 

HD  ≥85%  High Distinction 

D  75-84%  Distinction 

C  65-74%  Credit 

P  50-64%  Pass 

Fail  ≤49%  Fail 

 

 

The final class of the degree will be determined by the assessments of both courses within the honours 

program following the GS5 mark scheme: 

 

Grade  Value  Description 

1  ≥80%  First Class 

2A  70-79%  Second Class Div A 

2B  60-69%  Second Class Div B 

3  50-59%  Third Class 

NAH  ≤49%  Not Awarded 

 

The numerical value for the Honours grade will not appear on an Academic Certificate, i.e., only the honours 

class will appear. 

 

All assessment items will be assessed by the staff teaching those components of the course. However, the 

final thesis will be marked by three examiners. 
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Finalising the Honours year 

The final step of your Honours year is to sign out. This will involve a number of steps, each of which will have 

to be confirmed by the respective person in charge. You will receive a list of sign out tasks after the Research 

Seminar and this list will have to be handed in to the main office. Only once this sign out is complete will 

your Honours course be considered finished and results can then be finalised. 

 

Career paths 

There is a general perception that your choice of Honours project will fix you to a certain career path. This is 

not the case: keep in mind that employers are looking for confident and capable people who have 

successfully tackled and completed a challenging project and professional coursework. You are most likely to 

be successful during Honours if you choose a research project that interests and motivates you. 

 

If you are interested in continuing into research, or if during your Honours year you begin to enjoy the 

research experience, you may feel that your choice of project commits, or has committed you to a 

specialised area. However, the problem solving skills that you will learn, and the confidence gained from 

completing your Honours project means that you are well equipped to change direction to take advantage of 

new opportunities. The University’s scholarships page has more details on postgraduate research. The 

Honours year in Earth Sciences is the professional year that gains you access to employment. Graduates have 

a wide range of career prospects, as shown below. 
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Honours Planner, Semester 1, 2020 start 

Honours Geology, Geophysics, Environmental Geoscience 

 

Time  Activity  Notes 

28th January 2020  Introduction  You must be at the University to complete this 

February 2020 
Dates TBC 

New Zealand field trips  More details towards end of 2019/beginning of 
2020 

Mid-February to 
September 

Honours Course  Geoscience Data Analysis 

March to May (TBD)  Geophysics Course  Numerical Methods (Honours Geophysics only) 

February to September  Thesis Support Tasks  Oral presentation (marked) and report hand in 

February to October  Research work  Including weekly seminar series 

19th October 2020  Final thesis submission   

9th–11th November  Research Seminars   

Early December  Results posted   

 

Honours Planner, Semester 2, 2020 start 

Honours Geology, Geophysics, Environmental Geoscience 

 

Time  Activity  Notes 

27th July 2020  Introduction  You must be at the University to complete this 

August (TBD)   Honours Course  Geoscience Data Analysis 

September/October 
(TBD) 

Geophysics Course  Numerical Methods (Honours Geophysics only) 

August to March  Thesis Support Tasks  Oral presentation (marked) and report hand in 

February 2021 
Dates TBC 

New Zealand field trips  More details towards end of 2020/beginning of 
2021 

February to April  Research work  Including weekly seminar series 

3th May 2021  Final thesis submission   

25th–27th May  Research Seminars   

Early July  Results posted   
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Honours Projects 

Semester 1, 2020 
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MinEx CRC Projects 

 
A number of our projects this year are supported by the MinEx CRC, which can be identified by the logo 
above.  These projects come with a $1000 bursary and are part of the National Drilling Initiative (NDI) 
research program of the Mineral Exploration Cooperative Research Centre (https://minexcrc.com.au).  The 
MinEx CRC is a nation-wide 9 year program to increase mineral exploration success in Australia.  It involves a 
large number of companies, State Geological Survey’s and Universities. 
 
The projects are listed according to their associated honours degree. 
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Geology Honours Projects 

Karin Barovich 
Roopena Iron-Sulphide Copper-Gold Project 
Vulcan iron-oxide copper gold: mineral system isotopic characterisation 

 

Alan Collins 
When India Met Africa: Structure and Geochronology of Central Madagascar 

Age, Provenance and Chemostratigraphy of the Cobar Basin, NSW  

What’s Beneath the Murray Basin? Interrogating the Buried Delamerian Sediments  

The Adelaidean… But in New South Wales… What is that all about!?!  

 
Juraj Farkas 
Neoproterozoic stratigraphy of the Amadeus Basin: Constraints from Sr, C and Ca isotopes 

Novel dating of fluid-flow metallogenic events in East Tennant Creek region, Northern Territory  
 
Stijn Glorie 
How old is Lake Baikal, the oldest, deepest and largest lake in the world? 

Using apatite as an indicator mineral for exploring under cover of the Murray Basin  

Constraining the deformation history of the ‘Top End’ in relation to mineral prospectivity  
 
Martin Hand 

Getting smart about geochronology  

Tracking the sources of metal-carrying fluids in the crust  

Turning mud to minerals during subduction 
Vulcan iron-oxide copper gold: alteration and mineralisation 
 

Derrick Hasterok 
The Fire Down Below: Heat Generation in the Lower Crust 

 

Wei Hong 
Characterisation of volcanic sequences in the buried Murray Basin: geodynamic implication and fertility 

assessment  

Pyrite textures and chemistry in the Padthaway Ridge region, Delamerian Orogen: define geochemical 
halos and vectors to volcanic-hosted massive sulphide mineralisation 
 
Ros King 
Drainage Landscapes of the Australian Continental Shelf 
Fracture Formation in Heterogeneous Sediments, Catherine Hill, Sydney Basin, NSW 
Emplacement of Igneous Dykes at Catherine Hill Bay, Sydney Basin, NSW 
What type of structure is that? 
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Richard Lilly 
Distribution of Rare Earth Elements and their Relationship to Mineralisation at OZ Minerals Carrapateena 

Deposit, SA 

Origin and Distribution of Breccias at OZ Minerals Carrapateena Deposit, SA 
 
Lucy McGee 

Tracing metal transport in modern hydrothermal systems using novel isotope systematics  

Supersizing felsic volcanism in the Gawler Range Volcanics: Insights from crystal ‘forensics’   
What goes down, must come up? Tracking sediment input to subduction zone magmas using radiogenic and 
stable Sr isotopes 
Core blimey! Deducing the recurrence of volcanism through tephrochronology studies of South Australian 
lakes 
 
Laura Morrissey 

Crustal shortening and extension in the Delamerian Orogen: pumps for fluid flow  
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Roopena Iron-Sulphide Copper-Gold Project 

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Karin Barovich  karin.barovich@adelaide.edu.au  

Martin Hand  martin.hand@adelaide.edu.au   

External Supervisor Greg Swain – (Fortescue Metals Group) gswain@fmgl.com.au  

 

 

RESEARCH PROJECT 
The Roopena Iron-Sulphide Copper-Gold (ISCG) project is located ~30km south west of Port Augusta. 

Fortescue Metals Group is looking to utilise existing drill core from the 1050 East prospect to significantly 

advance the geological understanding of the region and the nature of the mineral systems therein. As part of 

the research activities, the successful candidate will work with their supervisors and the FMG exploration 

team to contribute to downstream drilling decisions leading to the discovery of economic mineralisation. 

The project will determine the nature, composition, and isotopic signature of hydrothermal fluids and 

alteration processes in the Roopena area.  The focus will be on massive pyrite-rich veins along with 

disseminated pyrite mineralisation to determine if the Roopena ISCG system forms part of the spectrum of 

mineralisation linked to the globally significant c. 1600 Ma Iron Oxide Copper Gold mineral system in the 

Eastern Gawler Craton.  

 
 
 
Figure: Geological section showing location of drill 

holes in the Roopena ISCG project.   
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HONOURS GEOSCIENCE 2020-2021 

Vulcan iron-oxide copper gold: mineral system 

isotopic characterisation  

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Karin Barovich karin.barovich@adelaide.edu.au  

Justin Payne  justin.payne@adelaide.edu.au  

Greg Swain – (Fortescue Metals Group) gswain@fmgl.com.au  

 

 

RESEARCH PROJECT 
The Vulcan Iron-Oxide Copper-Gold (IOCG) project is located ~30km north of the world class Olympic Dam 

Deposit. Fortescue Metals Group has targeted prospects (Vulcan, Titan East, Titan West and Marathon 

South) to determine their long-term mineral potential.  We offer two projects.  

Expressions of interest are sought to tackle the following: 

Project 1.1.  Use isotopic and geochemical data to 

determine the origin of widespread 

high-temperature Ca-alteration in the Titan Prospect 

and its relationship to world class IOCG 

mineralisation nearby. 

 

Project 1.2. Investigate the application of using 

Chromium (Cr) isotopes in conjunction with ore 

mineral chemistry to characterise the variation in 

alteration across the Vulcan Prospect.  

The projects work with the FMG team, utilise 

samples from drill core distributed throughout the 

prospect and obtain data from the state of the art 

analytical equipment at Adelaide Microscopy. 

21 

mailto:karin.barovich@adelaide.edu.au
mailto:justin.payne@adelaide.edu.au
mailto:gswain@fmgl.com.au


HONOURS GEOSCIENCE 2020-2021 

When India Met Africa: Structure and Geochronology 

of Central Madagascar 

PREREQUISITES 
You MUST be enthusiastic, open-minded and interested in learning about the world. You will also have 

completed the Geology Major (or equivalent). 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Dr Morgan Blades 08 8313 3174 morgan.blades@adelaide.edu.au  

This project is a part of the Tectonics and Earth Systems (TES) Research Group 
https://sciences.adelaide.edu.au/physical-sciences/research/earth-sciences-research/tectonics-and-earth-systems  

RESEARCH PROJECT  
Madagascar lies slap bang in the main collision zone where India smashed into Africa to form central 

Gondwana at the close of the Proterozoic. This collision built one of the largest mountain ranges of the last 

billion years, which changed the climate and ocean chemistry and is likely to have contributed to the 

evolution of metazoans. Yet, we still don’t really know the details of this collision—what hit what and when. 

This project will investigate a key, yet accessible part of the orogeny, around the capital of Madagascar.  

The successful applicant will spend a number of weeks in the field in central Madagascar collecting structural 

data from the region of Antananarivo and collecting key samples that will assist in developing a tectonic 

chronology for this critical region that was deformed at high metamorphic grades during the 

Ediacaran-Cambrian formation of Gondwana.  

The student will be expected to contribute $1500 towards the cost of the flight to Madagascar—other field 

and analytical costs will be covered by the research group. 

 

 

Figure: (left) Whole Earth Plate Tectonic Reconstruction for the Ediacaran (590 Ma), central Madagascar circled and 

the location of Neoproterozoic India crashing into African Gondwana. (right) Ambatomaro Quarry (means ‘place of 

many rocks’) in the centre of Antananarivo, one of the amazing outcrops to be studied.  

22 

mailto:alan.collins@adelaide.edu.au
mailto:morgan.blades@adelaide.edu.au
https://sciences.adelaide.edu.au/physical-sciences/research/earth-sciences-research/tectonics-and-earth-systems


HONOURS GEOSCIENCE 2020-2021 

Age, Provenance and Chemostratigraphy of the Cobar 

Basin, NSW 

PREREQUISITES 
You will have completed the Geology Major (or equivalent). 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Dr Juraj Farkas 08 8313 5519 juraj.farkas@adelaide.edu.au  

Dr Joel Fitzherbert Geological Survey of NSW 

This project is a part of the MinEx CRC (https://minexcrc.com.au/), which is the world's largest               

mineral exploration collaboration bringing together Industry, Government and Research         

Organisations. You will also be part of the Tectonics and Earth Systems (TES) and Metal Isotopes                

(MIG) Research Groups. 

RESEARCH PROJECT 

The Cobar Basin is lies in the Central Subprovince of the Lachlan Orogen in NSW. It is a highly                   

mineralised basin with various copper–gold–lead–zinc–silver deposits that have been accused of           

forming by every process from SEDEX to intrusion-related. The basin has been affected by three               

major cycles consisting of crustal extension terminated by regional compressional deformation. This            

MinEx CRC project, in collaboration with the GSNSW, aims to better constrain the mineral system               

by developing a better age, provenance and water chemistry framework for the basin. 

The successful student will work on core from the Cobar basin to constrain sediment age by U–Pb                 

geochronology and water chemistry through trace element and isotope chemostratigraphy and           

organic geochemistry. 

 

Figure: The Palaeozoic Cobar Basin in central west NSW with locations of major deposits  
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HONOURS GEOSCIENCE 2020-2021 

What’s Beneath the Murray Basin? Interrogating the 

Buried Delamerian Sediments 

PREREQUISITES 
You will have completed the Geology Major (or equivalent), be interested in the 

geology of the State and in exploring its mineral systems. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Dr Juraj Farkas 08 8313 5519 juraj.farkas@adelaide.edu.au  

Dr Wei Hong to be appointed in Oct 2019 

Prof Chris Clark Curtin University  

Stacey Curtis Geological Survey of SA 

 

You will be part of the Tectonics and Earth Systems (TES) and Metal Isotopes (MIG) Research                

Groups. 

RESEARCH PROJECT  
The vast Murray Basin covers much of the east of SA and quite large parts of Victoria and NSW. It buries 

highly prospective, but poorly known, sedimentary sequences that are intruded by a whole range of igneous 

rocks. The State government has identified this region as a key area to obtain geological data to stimulate 

exploration. This project will aim to map the undercover sedimentary sequences to build an essential 

framework for mineral systems studies in the region. 

 

In this project, the successful student will work on core from the buried sedimentary rocks under the Murray 

Basin and outcrop of the low-grade Kanmantoo Group, to constrain the chemostratigraphy of the exposed 

sequence and compare with core to map undercover. In addition, detrital zircon U–Pb chronology will be 

undertaken to constrain the age and correlation of the buried and exposed sequences.  
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HONOURS GEOSCIENCE 2020-2021 

The Adelaidean… But in New South Wales… What is 

that all about!?! 

PREREQUISITES 

You will have completed the Geology Major (or equivalent), be interested in 

the geology of the State and in taking over NSW, one rock system at a time. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Dr Morgan Blades 08 8313 3174 morgan.blades@adelaide.edu.au  

Prof Chris Clark Curtin University 

Phil Gilmore Geological Survey of NSW 

 
You will be part of the Tectonics and Earth Systems (TES) Research Group.  
https://sciences.adelaide.edu.au/physical-sciences/research/earth-sciences-research/tectonics-and-earth-systems  

RESEARCH PROJECT  
The Adelaidean system is an amazing repository of earth history as the Pacific Ocean basin formed, the 

planet developed multicellular life and oxygen levels in the atmosphere reached values similar to today. It 

stretches over a vast distance that includes the Broken Hill region of western NSW and both covers 

mineralisation targets and hosts potential targets itself. Despite this, very little work on these rocks have 

been done in the last forty years. With a renewed interest in the prospectivity of the covered parts of the 

Broken Hill Block, and parallel research using modern and emerging techniques in the Adelaidean of SA, it’s 

stimulated this proposal to examine the detrital provenance and chemostratigraphy of the NSW Adelaidean 

in consort with the Geological Survey of NSW. 

       

Figure: (left) Cathodoluminescence images of detrital zircons showing their beautiful growth zonation that will be 

examined to target for U–Pb laser analysis. (right) Adelaidean rocks outcropping at Fowlers Gap, NSW.  
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HONOURS GEOSCIENCE 2020-2021 

Neoproterozoic stratigraphy of the Amadeus Basin: 

Constraints from Sr, C and Ca isotopes 

PREREQUISITES 
There are no specific pre-requisite courses, although completion of Geochemistry II 

and Earth Systems History would be beneficial. This project would suit someone with ambitions for 

postgraduate studies and/or a career in basin exploration. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Juraj Farkas 08 8313 6794 juraj.farkas@adelaide.edu.au  

Alan Collins  alan.collins@adelaide.edu.au  

Santos Ltd. – Sandy Menpes and the Amadeus Basin project team  

RESEARCH PROJECT 
The Amadeus Basin in central Australia, with proven petroleum systems, covers an area of about 170 000 

km2 and contains strata of the Neoproterozoic to Paleozoic ages, including also the “Snowball Earth” events, 

and thus represents a unique and continuous archive of the Earth’s system evolution spanning almost 500 

million years. Due to the lack of macrofossils, the Neoproterozoic intra-basin correlation and biostratigraphy 

is problematic and relies primary on the Acritarchs (organic microfossils), which however have considerable 

limitations. Thus, it is important to develop alternative and more robust correlative tools, and the strontium 

(87Sr/86Sr), carbon (δ13C) and calcium (δ44Ca) isotope chemostratigraphy of marine carbonates/evaporites 

offers possible solutions. The available “global” marine 87Sr/86Sr reference curve shows a systematic and 

monotonous increase during the Neoproterozoic, which makes this time interval and ideal target for Sr 

isotope stratigraphy applications; and the composite δ13C trend of Neoproterozoic marine carbonates 

exhibits several large positive and negative C isotope anomalies that can be traced on regional to global 

scales. In addition, Ca isotopes in marine evaporites (gypsum/anhydrite) are sensitive indicators of the 

degree of seawater evaporation in local depositional settings, commonly linked to a basin restriction.  This 

project thus aims to generate high-resolution Sr, C and Ca isotope records from Neoproterozoic 

carbonate-evaporite successions of the Bitter Spring Group (Gillen Formation, Loves and Johnnys Creek 

Fms.), recovered from a new Dukas-1 drilling project (completed by Santos in mid 2019), which will be 

complemented by analysis of the equivalent succession in the Mt Kitty-1 and Magee-1 wells (see Figure). A 

detailed comparison of Sr, C and Ca isotope datasets from 3 wells, spanning ca. 120 km across the Amadeus 

Basin, will test the “basin-wide” nature of isotope trends and their consistency with the global marine 

isotope records, with implications for intra-basin correlations, and the timing and degree of a local basin 

restriction.  
 
 
FIGURES: Left = A location of the Amadeus Basin in central           
Australia. Right = A bathymetric map of the Amadeus Basin          
based on geophysical modelling (from Schmid et al., 2016),         
with locations of selected drill cores (Dukas-1, Mt Kitty-1, and          
Magee-1).   
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HONOURS GEOSCIENCE 2020-2021 

Novel dating of fluid-flow metallogenic events in East 

Tennant Creek region, Northern Territory 

PREREQUISITES 
No specific pre-requisite courses required, but a completion of Geochemistry II 

and Mineral & Energy Resources III would be beneficial. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Juraj Farkas 08 8313 6794 juraj.farkas@adelaide.edu.au  

Alan Collins alan.collins@adelaide.edu.au  

Marnie Foster (ANU) Ar-Ar geochronology laboratory  

RESEARCH PROJECT 
Understanding the timing and duration of crustal-scale fluid pathways and associated Cu-Au-Pb 

mineralisation events in the Tennant Creek region (see Figure) 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. 

 

The project will use a novel in-situ RbSr dating via LA and collision-cell ICP MS/MS technique (available at Uni 

Adelaide), which will be complemented by a more established ArAr dating (ANU), to constrain the alteration 

ages of biotite collected iron-oxide/hematite alteration zones. Samples will originate from legacy cores (e.g. 

DDH005), which targets local biotite-bearing magnetite/hematite alteration zone associated with the 

regional IOCG mineralisation.  

  
FIGURE: A location of the Tennant Creek (TE) Region in NT, and its detail mineral prospectivity map (Skirrow, et al. 

2019), with the location of a selected drill core DDH005 which intersects the iron-oxide alteration zone.  
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HONOURS GEOSCIENCE 2020-2021 

How old is Lake Baikal, the oldest, deepest and largest 

lake in the world? 

PREREQUISITES 
This project would suit someone with ambitions for postgraduate studies and enthusiasm for tectonics 

and/or palaeo-climate studies. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Stijn Glorie 08 8313 2206 stijn.glorie@adelaide.edu.au  

Jonathan Tyler 08 8313 2810 jonathan.tyler@adelaide.edu.au  

Marc Jolivet University of Rennes, France 

RESEARCH PROJECT 
Lake Baikal is the world`s deepest (1.6km) and largest continental freshwater lake by volume (containing 

about 22% of the world`s freshwater resource), located in Siberia as part of the Central Asian Orogenic Belt. 

It is also considered the world`s oldest lake, being at least 25 million years old, according to a 1993 USGS 

report. More recent work suggests, however, that the larger Baikal Rift Zone started to develop much earlier, 

already since the late Cretaceous – early Palaeogene (~70-60 Ma ago), with a strong increase in tectonic 

activity in the late Miocene (~10Ma ago) (Jolivet et al., 2009, Tectonics; Mats and Perepelova, 2011, 

Geoscience Frontiers). Conflicting ideas on the timing of rifting remain prevalent in literature and this project 

aims to shed more light on this conundrum by applying apatite fission track thermochronology on samples 

along major structures that bound the Baikal Rift Zone. Constraining the timing of lake formation has 

important implications for our understanding of the tectonic and climatic evolution of the Central Asian 

Orogenic Belt, the largest intracontinental mountain belt in the world, as well as for deciphering the role of 

continental drainage on the retention of water and carbon (incl. methane production) in the context of 

global climate change into the Cenozoic. 

 

Figure: Relief map for the Baikal Rift Zone and a depth profile for its deepest section. The study area is outlined in red 
(southern tip of lake Baikal + Tunka depression).  
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HONOURS GEOSCIENCE 2020-2021 

Using apatite as an indicator mineral for exploring 

under cover of the Murray Basin 

PREREQUISITES 
This project would suit someone with ambitions for postgraduate studies  

or a career in mineral exploration. Enthusiasm for Tectonics is desirable. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Stijn Glorie 08 8313 2206 stijn.glorie@adelaide.edu.au  

Martin Hand 08 8313 5324 martin.hand@adelaide.edu.au  

Mark Pawley and Tom Wise Geological Survey of South Australia 

RESEARCH PROJECT 
The geological survey of Australia has identified the Delamarian system as its main target for mineral 

exploration in the framework of the National Drilling Initiative of the MinEx CRC. Currently exposed 

basement rocks that were deformed and altered during the Cambrian Delamerian Orogeny are host to a vast 

number of e.g. Au, Cu and U deposits in the Mt-Lofty and Flinders Ranges, making the Delamerian system a 

prominent metallogenic province. However, the extent of this system under cover of the Murray Basin is 

largely unexplored terrane (see figure A). There is particular interest to better understand the crustal 

architecture of the Delamerian system as well as to fingerprint signatures for alteration to inform on mineral 

deposit prospectivity and to narrow down exploration space in relation to targeting for drilling. This project 

will use granitoid samples at the eastern margin of the Delamerian system for combined apatite U-Pb and 

fission track thermochronology to get constraints on the thermal and deformation history of this region in 

relation to the preservation potential of mineral deposits. Furthermore, apatite luminescence and trace 

element chemistry will be used as a fingerprinting tool for fluid alteration, which can be very effective for 

mineral exploration, particularly in covered areas (e.g. Bouzari et al., 2016). 
Ref: Bouzari, et al. 2016: Hydrothermal Alteration 

Revealed by Apatite Luminescence and Chemistry:  

A Potential Indicator Mineral for Exploring Covered 

Porphyry Copper Deposits, Economic Geology 111, 

1397-1410.  

Figure: (left) mineral discoveries in the 
Delamerian system are plentiful but 
limited to areas of exposed basement. 
(top right) Apatite UV luminescence and 
(bottom right) trace element 
geochemistry can fingerprint fluid 
alteration to assist mineral exploration 
and targeting.  
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HONOURS GEOSCIENCE 2020-2021 

Constraining the deformation history of the ‘Top End’ 

in relation to mineral prospectivity 

PREREQUISITES 
This project would suit someone with ambitions for postgraduate studies  

or a career in mineral exploration. Enthusiasm for Tectonics is desirable. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Stijn Glorie 08 8313 2206 stijn.glorie@adelaide.edu.au  

Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Geoff Fraser Geoscience Australia (Canberra) 

Dorothy Close NT Geological Survey (Darwin) 

RESEARCH PROJECT 
The Palaeoproterozoic Pine Creek Inlier, is one of the most significant metallogenic provinces of the 

Northern Territory. It hosts a number of mineral deposits, just South of Darwin, such as the Rum Jungle (U, 

Cu, Co, Pb, Zn) and Woodcutters (Pb, Zn, Ag) deposits in close vicinity to the N-S trending Giant’s Reef Fault. 

This fault is one of the most prominent structures in the Northern Territory, recording up to 5km 

displacement. The formation history of the basement is relatively well studied in this area, while the 

post-Palaeoproterozoic thermal, alteration and deformation history (particularly in relation to fault activity) 

is poorly constrained. This project will apply apatite fission track thermochronology, U-Pb dating and trace 

element geochemical analysis on granitoid samples near mine sites at either side of the Giant`s Reef fault, 

aiming to shed more light on the deformation history of the fault and to evaluate its role to the exhumation 

history and related preservation potential of mineral deposits in the study area. 

 

Figure: Project workflow, illustrating that thermal history information will be extracted from apatites, which can be 
used to map the relative exhumation level of the crust. The example is for the northern Gawler Craton, where the 

location of mineral occurrences (star and triangle symbols) correlates with the preservation of  
pre-Phanerozoic exhumation levels to the South of the Karari Fault Zone.  
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HONOURS GEOSCIENCE 2020-2021 

Getting smart about geochronology 

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Martin Hand martin.hand@adelaide.edu.au  

Tom Raimondo tom.raimondo@unisa.edu.au 

 
 

 

RESEARCH PROJECT 
The timing of crustal deformation and metamorphism and associated fluid flow events are critical to know 

when developing effective strategies for mineral exploration.  Traditionally geochronology to determine the 

timing and duration of tectonic events has relied on the age alone of minerals such as zircon.  While this type 

of data has proved valuable, it is now recognised that in many situations, age-determination alone is not 

particularly useful.  Consequently there has been a revolution in how geochronology is undertaken.  This 

new approach uses the chemistry combined with the age of minerals such as zircon, monazite, rutile and 

titanite to tightly tie age data to the evolution of the rock system.   The new approach is called 

petrochronology. 

The aim of this project is use the petrochron approach to unravel ambiguity around the timing of tectonic 

events during the Olarian Orogeny in the Curnamona Province, which straddles the border of SA and NSW. 

These rocks include some of the most famous outcrops in Australia and host the super-giant Broken Hill 

Pb-Zu-Ag deposit.  We will focus on the rocks in the Broken Hill area and resolve controversy’s that exists 

about the timing and existence of crustal extension verse contraction events and their importance for 

mineralisation.  

 

This project will involve working with the Geological Survey of South Australia and the Geological Survey of 

New South Wales.  

31 

http://tom.raimondo@unisa.edu.au/


HONOURS GEOSCIENCE 2020-2021 

Tracking the sources of metal-carrying fluids in the 

crust  

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Martin Hand martin.hand@adelaide.edu.au 

Laura Morrissey laura.morrissey@adelaide.edu.au  

 

  
 

 

RESEARCH PROJECT 
High salinity (Cl-bearing) fluids are an important ingredient in the formation of a wide range of mineral 

deposit types, as high salinity increases the solubility of base metals and broadens the range of metals that 

can be carried in the fluid. However despite their undoubted importance, the source of chlorine-bearing 

fluids is unclear. Proposed sources of saline fluids include metamorphic fluids, magmatic fluids and evaporitic 

basinal brines. One of the reasons the source of saline fluids in mineralised regions is unclear is that chlorine 

typically partitions into the fluid and so is lost from the rock. However, in some regions, the presence of 

Cl-bearing minerals (scapolite, biotite and amphibole) can potentially provide information on the evolution 

of saline fluids. 

 

The eastern Mount Lofty region within the 500 million year old Delamerian Orogen provides an excellent 

natural laboratory to explore the behaviour of Cl during regional metamorphism. This project will investigate 

the Cl content of scapolite, biotite and amphibole and the bulk rock chlorine contents with varying 

metamorphic grade to determine whether metamorphism of Cl-bearing minerals can produce saline fluids 

and drive mineralisation. 

 

This project will involve working with the Geological Survey of South Australia.  
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HONOURS GEOSCIENCE 2020-2021 

Turning mud to minerals during subduction 

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Martin Hand martin.hand@adelaide.edu.au  

 
 

 

RESEARCH PROJECT 
Subduction is one of the most profound processes within the Earth. Much of the record of subduction                 
processes are contained in basaltic rocks, since they comprise the bulk of the material that is subducted.                 
However sometimes continental-derived rocks including clay-rich sediments are subducted. These rocks           
form mineral assemblages that in many cases are more responsive than those that form in basaltic rocks. 

This aim of this project is to determine how metapelitic rocks record subduction. The rocks that are the                  
focus of this project have been subducted to depths of around 100-120km. Subduction was also associated                
with the formation of accessory minerals zircon, monazite and rutile whose U-Pb isotopes and trace element                
chemistry document the rates of deep burial and subsequent exhumation. 

The project will use advanced micro chemical and        
isotopic sampling methods (X-ray mapping, electron      
microprobe analysis and laser ablation sourced      
mass spectrometry). It would suit a student       
interested in developing strong transferrable skills      
in mineralogy and geochronology for application to       
the mineral resources industry or further research.  

Students should keep in mind that the strong 

employment outcomes for U of A Geoscience 

Honours gradients are exactly the same irrespective 

of whether students undertake a mineral 

deposit-related project, an Environmental 

Geoscience-related project or a project that teaches 

strong fundamental transferable skills in mineralogy 

and geochemistry.  
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HONOURS GEOSCIENCE 2020-2021 

Vulcan iron-oxide copper gold: alteration and 

mineralisation  

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Martin Hand martin.hand@adelaide.edu.au  

Tom Raimondo tom.raimondo@unisa.edu.au  

Greg Swain – (Fortescue Metals Group) gswain@fmgl.com.au  

 

 

RESEARCH PROJECT 
The Vulcan Iron-Oxide Copper-Gold (IOCG) project is located ~30km north of the world class Olympic Dam 

Deposit. Fortescue Metals Group has targeted prospects (Vulcan, Titan East, Titan West and Marathon 

South) to determine their long-term mineral potential.  We offer two projects.  

Expressions of interest are sought from candidates to tackle the following: 

Project 2.1. Determine the nature, compositional variation, P-T conditions and paragenesis of magnetite and 

hematite-bearing Iron (Fe) alteration across the Vulcan Prospect.  

 

Project 2.2 Determine the nature, composition, P-T conditions for magnetite-bearing IOCG hydrothermal 

fluids at the Titan Prospect.   

 

You will utilise FMG’s state of the art X-Ray 

Diffraction, X-Ray Fluorescence, Davis Tube 

Recovery, Fourier Transform Infra-Red and 

SatMagan laboratory datasets, coupled with your 

own Scanning Electron Microscopy, Electron 

Microprobe and Laser Ablation element isotope 

geochemistry at Adelaide Microscopy to determine 

the source and nature of mineralising fluids.  
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HONOURS GEOSCIENCE 2020-2021 

The Fire Down Below: Heat Generation in the Lower 

Crust 

PREREQUISITES 
Geophysics III and Tectonics III 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Derrick Hasterok 08 8313 4540 derrick.hasterok@adelaide.edu.au  

Martin Hand 08 8313 5324 martin.hand@adelaide.edu.au  

RESEARCH PROJECT 
The chemistry of deep samples presents a paradox.  Some limited studies of exposures of upturned sections 

of the crust indicate the concentrations of heat producing elements are systematically higher than observed 

among xenoliths with otherwise similar major element chemistry.  The aim of this project will be to expand 

the database of samples than can be used to determine the validity of these prior models of deep crustal 

exposures and xenoliths.  If a systematic bias exists, then the goal will be to identify the source of this 

difference and establish which dataset should be trusted.  In either case, there are important implications for 

lithospheric temperatures and resistance to deformation as well as for the geochemical model of the Earth 

with consequences for mantle convection and the long-term cooling of the planet. 

 

As part of this study, you will gain experience with methods for analysing large datasets (big data) through 

basic computer coding using Matlab and statistical techniques (including spatial statistics). 

 

FIGURE: A lower crustal and mantle xenolith contained in a lava flow in British Columbia (photo: Ben Edwards).  
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HONOURS GEOSCIENCE 2020-2021 

 

Characterisation of volcanic sequences in the buried 

Murray Basin: geodynamic implication and fertility 

assessment 

PREREQUISITES 
You will have completed the Geology Major (or equivalent), be interested in the 

geology of the State and in exploring its mineral systems. 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Dr Wei Hong new staff member whong86@outlook.com 

Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au 

Em/Prof John Foden 08 8313 5380 john.foden@adelaide.edu.au 

Stacey Curtis Geological Survey of SA 

 

You will be part of the Tectonics and Earth Systems (TES) Research Group. 

RESEARCH PROJECT  
The Delamerian Orogen experienced complex geological events, including deformation, metamorphism and 

magmatism from the middle Cambrian (ca. 510 Ma) to early Ordovician (ca. 480 Ma). It is therefore 

considered to be a terrane endowed with great potential in formation of mineral deposits. Most of the rock 

components in this orogen are buried beneath the Murray Basin that is dominated by thick sedimentary 

sequences intruded by minor volcanic sequences in composition ranging from basalt to rhyolite. Because of 

the thick sedimentary cover and lack of geological mapping and data, this region has not been actively 

explored. This project will conduct detailed outcrop mapping (if possible) and drillhole logging of the volcanic 

sequences interbedded with the sedimentary rocks from the Delamerian Orogen. 

 

The successful student will perform zircon geochronology, whole-rock geochemistry and supplementary 

isotope geochemistry of the volcanic sequences, based on geological mapping and logging. The expected 

outcomes of this project include: 1) to figure out the magma sources and geodynamic evolution of the 

Delamerian Orogen during the period of Cambrian to Ordovician, and 2) to evaluate mineralisation potential 

of the investigated region through comparison with well-mineralised belts.  
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Pyrite textures and chemistry in the Padthaway Ridge 

region, Delamerian Orogen: define geochemical halos 

and vectors to volcanic-hosted massive sulphide 

mineralisation 

PREREQUISITES 

You will have completed the Geology Major (or equivalent), be interested in 

the geology of the State and in exploring its mineral systems.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Dr Wei Hong new staff member whong86@outlook.com 

Prof Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Adrian Fabris Geological Survey of SA 

You will be part of the Tectonics and Earth Systems (TES) Research Group. 

RESEARCH PROJECT  
Syn and post-tectonic mafic and felsic igneous rocks intruded along eastern margins of the Delamerian 

Orogen, including the Padthaway Range, southeastern South Australia. Pyrite that occurs as veins, 

stockworks, and disseminations, is widely distributed in meta-volcanic and/or meta-sedimentary sequences 

of the Padthaway Range. However, the relationship between abundant pyrite occurrences and potential 

mineralisation remains unknown, largely due to poor geological understanding and inactive exploration of 

this region during the past decades. This project will conduct detailed outcrop mapping and drillhole logging 

of the basement sequences in the Padthaway region of the Delamerian Orogen. Pyrite textures and 

compositions (e.g., trace elements and sulphur isotopic systematics) from this region will be thoroughly 

examined through cutting-edge analytical facilities at the University of Adelaide. In combination of ongoing 

geophysical and structural analyses, the successful student will be expected to define mineralising fluid 

pathways and pyritic alteration halos, and further to assess mineralisation potential for volcanic-hosted 

massive sulphide mineralisation in the Padthaway region.  
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Drainage Landscapes of the Australian Continental 

Shelf 

PREREQUISITES 

It would be useful for the student to have completed Sedimentary Geology II, Earth Systems History 

III, Exploration Methods III. 

SUPERVISORS / PROJECT PARTNERS 
Ros King rosalind.king@adelaide.edu.au  

Mark Bunch mark.bunch@adelaide.edu.au  

RESEARCH PROJECT 
There are a number of oral stories passed down generations of First Nation peoples from coastal areas 

around Australia that relate the meaning and function of former landscapes and river systems to their 

ancestors. These stories are rich in imagery that can be interpreted in terms of physiography. Physiographic 

details or inferences may provide a set of evidence by which to hunt for and verify former landscape features 

and complete the picture painted by these ancient stories of their former world. 

 

Various remote exploration survey datasets reveal surface drainage systems that scarred the Australian 

continental shelf when exposed during the latest glacial maximum. Many of these systems can be linked to 

fluvial drainage networks that discharge at the coastline today.  The dimensions and geometry of these 

drainage systems indicate characteristics of discharge, for example, discharge rates, the balance between 

water and sediment influx and discharge, discharge slope gradient, nature of the sediment supply and 

drainage bed. These characteristics are controlled by seasonal and climatic fluctuations, tectonic events, 

geology of the catchment regolith and geology of the drainage substrate.  This project proposes to interpret 

former terrestrial drainage systems of the Australian Continental Shelf using exploration seismic reflection 

survey datasets.  From these interpretations, characteristics of discharge may be inferred and related to 

climatic, tectonic and geological conditions or events. This work will thereby provide a window into the past 

and a link to the world of coastal First Nation ancestors. 

 

Figure: Aborigines hunting waterbirds by Joseph Lycett  
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Fracture Formation in Heterogeneous Sediments, 

Catherine Hill, Sydney Basin, NSW 

PREREQUISITES 
It would be useful for the student to have completed Structural Geology II, Tectonics III and Field Geoscience 

Program III. 

SUPERVISORS / PROJECT PARTNERS 
Ros King rosalind.king@adelaide.edu.au  

Simon Holford simon.holford@adelaide.edu.au 

Mark Bunch mark.bunch@adelaide.edu.au  

RESEARCH PROJECT 
Understanding the role of fluid flow through the Earth’s 

subsurface has been a long standing geological challenge. 

Understanding of this process is critical to our ability to 

predict the distribution of hydrothermal mineral 

deposits; fluid migration within water aquifers, CO2 and 

waste storage sites; and within hydrocarbon reservoirs in 

sedimentary basins. Fractures and faults can provide 

interconnected, hydraulically conductive networks that 

enable large-volume fluid transport in the Earth’s crust, a 

concept known as structural permeability. A fracture is 

considered hydraulically conductive when it is critically 

stressed, as it is optimally oriented to the present-day 

stress field. However, the ability for a fracture to be 

critically stressed is also controlled by the rock properties 

(lithology, rock strength, Poisson’s ratio, Young’s 

Modulus) and pore pressure. In this project we will 

endeavour to rigorously map and quantify the fracture patterns at Catherine Hill Bay, NSW, to demonstrate 

the control of lithology on fracture formation and development, and ultimately fluid flow associated with 

these fractures. 

 

Catherine Hill Bay is located 36km south of Newcastle in NSW. Here, Permian-Triassic sediments of the 

northern most part of the Sydney Basin crop out. Several fracture sets are observed in outcrop; some are 

isolated only within the Great Northern Coal Seam, while others pass through the entire sequence of rocks 

both above and below the coal seam, and in some cases these through-going fractures are refracted by the 

differing lithologies. This complex fracture system details the interplay between fracture formation and 

development with lithology, as well as describing the tectonic evolution of the northern Sydney Basin and 

providing an analogue for coal seam gas production in other regions (e.g. the Cooper Basin, South Australia). 
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Emplacement of Igneous Dykes at Catherine Hill Bay, 

Sydney Basin, NSW 

PREREQUISITES 
It would be useful for the student to have completed Structural Geology II, Igneous and Metamorphic 

Geology II, Tectonics III and Field Geoscience Program III. 

SUPERVISORS / PROJECT PARTNERS 
Ros King rosalind.king@adelaide.edu.au  

Simon Holford simon.holford@adelaide.edu.au 

Carmine Wainman carmine.wainman@adelaide.edu.au  

RESEARCH PROJECT 
Igneous dykes are the frozen remnants of magma conduits and preserve 

evidence of major Earth processes, such as magma transport from 

mantle to crust and the rifting of continents and oceans. Three- 

dimensional (3D) models of dyke nucleation, propagation and arrest are 

in their infancy, and our current understanding remains rooted in 

two-dimensional (2D) models.  

 

Catherine Hill Bay is located 36km south of Newcastle in NSW. Here, 

Permian-Triassic sediments of the northern most Sydney Basin crop out. 

Several dolerite dykes cut through the sediments that form the wavecut 

platforms and are consistent with the orientation of regional-scale dykes 

mapped using aero-magnetic data across the Sydney Basin. In addition, 

several fracture sets are observed in outcrop that have strikes similar to 

those of the dykes.  

 

These outcrops provide a natural laboratory for investigation of the 

emplacement of dolerite dykes in the basin; as well as, providing an 

understanding of the relationship between the dykes and large-scale 

fractures. This project will involve field mapping at Catherine Hill Bay 

and analysis of geochemical and aero-magnetic datasets to investigate the emplacement mechanism of 

dykes in the Sydney Basin region, as well as the shared(??) formation and development of the dykes and 

large-scale fractures.   
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What type of structure is that? 

PREREQUISITES 
It would be useful for the student to have completed Structural Geology II, Tectonics III and Field Geoscience 

Program III. 

SUPERVISORS / PROJECT PARTNERS 
Ros King rosalind.king@adelaide.edu.au  

Simon Holford simon.holford@adelaide.edu.au 

RESEARCH PROJECT 
Fieldwork is a fantastic method to observe the detail and true geometry of many different types of 

structures, from fractures to folds. Faults and their associated damage zone fractures in offshore basins are 

mapped using seismic data. In many offshore settings these faults are listric normal faults and form as part of 

deforming sediment wedges or deltas. These listric faults often form complicated hangingwall geometries 

such as rollovers, rotated blocks, and collapsed structures and differ from the footwall profiles (Bally et al., 

1981; Fossen, 2010). These characteristics along with the poor seismic resolution towards deeper sections, 

make the performance of kinematic studies difficult and can impede the identification of changes in the fault 

growth histories.  

 

This project aims to model seismic simulations of a variety of interpreted structures from both seismic data 

and those mapped at outcrop. Models will demonstrate changes in the sedimentary thickness, amount of 

vertical stress, changes in the fault timing, and possible cases of fault linkage.  

Figure: Faults in outcrop (a) and in seismic (b) with all possible interpretations of the fault zone and geometry (b) 
from Botter et al, 2014. 
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Distribution of Rare Earth Elements and their 

Relationship to Mineralisation at OZ Minerals 

Carrapateena Deposit, SA 

PREREQUISITES 
Mineral and Energy Resources III, interest in exploration and geochemistry. Cover letter and C.V. required 

demonstrating passion to collaborate with minerals industry partners.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Richard Lilly Richard.Lilly@adelaide.edu.au  

Martin Hand Martin.Hand@adelaide.ed.au  

OZ Minerals Senior Geologist 

RESEARCH PROJECT 
OZ Minerals Carrapateena copper-gold deposit is located on the eastern margin of the Gawler Craton in 

South Australia of the most significant copper-gold projects in Australia. The pipe-like deposit is hosted in a 

brecciated granite complex. Since discovery in 2005 elevated rare earth element (REE) concentrations have 

been associated with the bornite and chalcopyrite ore zones. However, the relationship of the REE to ore is 

not consistent across the deposit and the mineral deportment of the REE requires further study.  

The proposed project will aim to identify which minerals host which REEs, establish the paragenesis of the 

mineral species within the deposit and their relationship to the different breccia stages, structures and ore 

event(s). Establishing the host of the REE will allow accurate modelling and domaining of the deposit and will 

assist calculations for potential by-product credits. Petrophysical characteristics of each host domain will also 

be collected and investigated. The project will make use of OZ Minerals existing drill core geochemical 

database and will also involve (but is not limited to); petrology of core and mine samples, SEM analysis of 

mineral textures, LA-ICPMS analysis (trace element and geochronology) of minerals species, 3D modelling 

(Micromine and Leapfrog) and MAIA mapping to visualise element distribution. This project will assist future 

domaining of the Carrapateena ore system and has direct implications for assessing current and future 

exploration targets. 

Above Left: Haematite altered granite breccia with fine grained haematite clasts and disseminated bornite and               
chalcopyrite mineralisation. Above Right: Drilling at the future Carrapateena mine site on the traditional lands of the                 
Kokatha people. Images: www.ozminerals.com 
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Origin and Distribution of Breccias at OZ Minerals 

Carrapateena Deposit, SA 

PREREQUISITES 
Mineral and Energy Resources III, interest in exploration and geochemistry. Cover letter and C.V. required 

demonstrating passion to collaborate with minerals industry partners.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Richard Lilly Richard.Lilly@adelaide.edu.au  

Martin Hand Martin.Hand@adelaide.ed.au  

OZ Minerals Senior Geologist  

RESEARCH PROJECT 
OZ Minerals Carrapateena copper-gold deposit is located on the eastern margin of the Gawler Craton in 

South Australia of the most significant copper-gold projects in Australia. The pipe-like deposit is hosted in a 

brecciated granite complex. Multiple styles of breccia are recognised at the deposit, including sedimentary 

volcaniclastic conglomerates, intrusive hydrothermal breccias and interpreted collapse breccias.  

This project will aim to categorise the different breccia types based on their composition, textures and 

structural controls. The mineralogy and alteration paragenesis of the different breccias will also be 

investigated. Dating of identified mineral species will be attempted to establish the relative timing and 

causes of the different breccia-forming events. Breccia characteristics may also be investigated using 

numerical modelling of the breccia clast size and clast ‘roughness’ to categorise breccia morphology and 

origin. Petrophysical characteristics of each breccia type will also be collected and investigated. 

The project will make use of OZ Minerals existing drill core geochemical database and will also involve (but is 

not limited to); petrology of core and mine samples, SEM analysis of mineral textures, LA-ICPMS analysis 

(trace element and geochronology) of minerals species, 3D modelling (Micromine and Leapfrog) and MAIA 

mapping to visualise element distribution within breccia samples. This project will assist future domaining of 

the ore system and has direct implications for assessing current and future breccia-related exploration 

targets. 

Figure: Core logging will be an essential aspect of the proposed 2019 OZ Minerals honours projects. Image courtesy                  
www.ozminerals.com 
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Tracing metal transport in modern hydrothermal 

systems using novel isotope systematics 

PREREQUISITES 
Igneous and Metamorphic III and Geochemistry II. 

SUPERVISORS/ RESEARCH GROUP / PROJECT PARTNERS 
Lucy McGee 08 8313 3260 lucy.mcgee@adelaide.edu.au  

Juraj Farkas 08 8313 5519 juraj.farkas@adelaide.edu.au  

Chris Yeats (GSNSW) chris.yeats@planning.nsw.gov.au 

 

This project is funded by ANZIC (Australian and New Zealand International Ocean Discovery Program 

Consortium): https://iodp.org.au/ 

RESEARCH PROJECT 
Due to extensive geological cover sequences, economically viable discoveries of mineral deposits in Australia 

rely on geoscientists piecing together clues from drill core material as to the likelihood of mineralised 

material being associated with the rock types encountered. Thus, studying modern examples – such as 

actively forming sulphide deposits in the ocean basins – where these processes are directly traceable and 

can be constrained provides vital information. The use of redox sensitive metal isotopes (Cu, Zn and Cr) has 

provided a new tool with respect to elemental transport and interactions between major components such 

as fluid, metals and rocks. 

 

The student who works on this project will work with samples previously collected from an IODP cruise in 

2011 that drilled several hydrothermal sites in the Okinawa trough of Southern Japan. Samples will be 

imaged at Adelaide Microscopy for their sulphide content and textures, and analysed for Cu and Zn isotopes. 

Samples range from mineralised to unmineralised, alter to unaltered, and hot vents to cool vents, thus, the 

student will be able to construct the range that these isotopes extend to in modern systems, as well as 

constraining the possible magmatic inputs. This project will assist in ‘calibrating’ these novel isotope systems 

for mineral exploration use on land. 
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Supersizing felsic volcanism in the Gawler Range 

Volcanics: Insights from crystal ‘forensics’  

PREREQUISITES 
Igneous and Metamorphic Geology III, strength in igneous petrology 

SUPERVISORS/ RESEARCH GROUP / PROJECT PARTNERS 
Lucy McGee 08 8313 3260 lucy.mcgee@adelaide.edu.au  

Claire Wade 08 8313 5519 claire.wade@adelaide.edu.au 

Karin Barovich 08 8313 3870 karin.barovich@adelaide.edu.au 

John Foden 08 8313 5380 john.foden@adelaide.edu.au 

RESEARCH PROJECT 
Advances in micro-analytical techniques have opened the door to highly detailed petrological studies. For 

example, lasers attached to conventional mass spectrometers now allow us to measure elemental 

compositions of crystals at such small scales that we can track the chemical evolution of individual crystals 

that grew in magma bodies and build up a clear picture of crystal history and magma chamber evolution. 

This project will make a detailed petrographic study of the Yardea Dacite (the last and most voluminous 

phase of the Gawler Range Volcanics (GRV) silicic volcanism at 1590 Ma) and compare this with an earlier 

dacite unit ‘Ma8’ (part of the less prolific ‘precursor’ stage of the GRV). The student will study the crystal 

content in terms of their textures and major and trace element chemistry and look for similarities and 

prominent chemical evolution between crystal populations in each unit. This will provide important 

information on whether the silicic volcanism of the upper GRV (e.g. Yardea Dacite) is genetically linked to the 

lower GRV (e.g. Ma8). The student will strengthen their petrology skills and gain new knowledge and abilities 

in mineral chemistry using micro-analytical techniques, applying these data to models of mixing, 

temperature and pressures of formation and association with copper and gold mineralisation in the Gawler 

Craton.  
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What goes down, must come up? Tracking sediment 

input to subduction zone magmas using radiogenic 

and stable Sr isotopes 

PREREQUISITES 
Igneous and Metamorphic III: an enjoyment of the geochemical aspects of the course. 

SUPERVISORS/ RESEARCH GROUP / PROJECT PARTNERS 
Lucy McGee 08 8313 3260 lucy.mcgee@adelaide.edu.au  

Juraj Farkas 08 8313 5519 juraj.farkas@adelaide.edu.au  

RESEARCH PROJECT 
Subduction zones are places on Earth of intense destruction and creation: sediments and associated rocks 

are dragged into the zone of melting in the mantle wedge, and magmas are created which are erupted at the 

surface. Compositional parameters such as radiogenic isotope tracers – for example strontium isotopes 
87Sr/86Sr – show us that what goes in to creating individual batches of magma is not always a uniform recipe, 

even within an individual subduction zone. The Pucón area of Southern Chile is an area of prolific subduction 

volcanism containing large stratovolcanoes and small scoria cones, each with its own unique ‘flavour’. 

 

The student who works on this project will analyse both radiogenic (87Sr/86Sr) and stable (δ88Sr) Sr isotopes 

in volcanic samples from this geologically active area to investigate in detail the inputs of materials to the 

magmas which built the volcanoes, and the likely sources of these (i.e., Sr derived from mantle, recycled 

crust, carbonate sediments). Through this, he/she will gain insights into the ‘recycling system’ of 

sediments/carbonates on Earth, with implications for the melt formation and also the deep carbon cycle on 

our planet.  
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Core blimey! Deducing the recurrence of volcanism 

through tephrochronology studies of South 

Australian lakes 

PREREQUISITES 
None specific, however some combination of Geochemistry 2, Igneous and Metamorphic Geology 2/3 and/or 

Earth Systems History 3 would be useful.  

SUPERVISORS/ RESEARCH GROUP / PROJECT PARTNERS 

Lucy McGee 08 8313 3260 lucy.mcgee@adelaide.edu.au 

Jonathan Tyler 08 8313 2810 jonathan.tyler@adelaide.edu.au 

RESEARCH PROJECT 
Small volcanic eruptions producing no more than small hills of scoria and short associated lava flows are 

rarely preserved in the rock record, leading to poor estimates of eruption recurrence in areas of prior 

volcanism. Fine layers of ash (tephra) deposited at the time of each eruptive event, however, are often 

preserved in lakes interbedded with normal lacustrine sedimentary deposits. Cores of lake sediments where 

known eruptions have taken place, therefore, provide a chronological record of volcanic activity. Three types 

of tephra exist: macrotephras (cm thick layers of ash from large volcanic eruptions often located far away 

from the study region), microtephras (mm thick layers of ash from medium-large local eruptions) and 

cryptotephras (sub mm layers of ash from small local eruptions). 

 

This project will involve chemical characterisation of ash layers in lake sediment cores from Lakes Leake 

and/or Edward, south-eastern South Australia, using microanalytical techniques on the individual glass 

shards making up the tephras. Glass shard morphology and compositions will be used to deduce the volcanic 

origin of the layers – specifically the Holocene eruptions from Mt. Gambier and Mt. Schank - and the 

sequence and recurrence of those eruptions. Small volume, intraplate eruptions such as these are some of 

the most common on Earth, and this work will provide important data for hazard forecasting in currently 

active volcanic fields such as these, e.g. Auckland, New Zealand, as well as Victoria and South Australia! 
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Crustal shortening and extension in the Delamerian 

Orogen: pumps for fluid flow 

PREREQUISITES 
Mineral and Energy Resources III, Igneous and Metamorphic Geology III  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Laura Morrissey laura.morrissey@adelaide.edu.au  

Martin Hand martin.hand@adelaide.edu.au 

 
 

 

RESEARCH PROJECT 
The Delamerian Orogeny occurred over the interval 515-480 Ma in response to west-dipping subduction 

along the eastern margin of Gondwana.   Tectonic models for the Delamerian Orogeny have strongly 

emphasised the role of crustal shortening in creating the orogenic architecture.  There is widespread 

evidence to support the case for crustal shortening.  However what is less well recognised is the evidence for 

crustal extension.  Magmatic systems in the orogen point to phases of extension, as do enigmatic shear 

systems that show evidence for extension.  Extension can be extremely important in localising fluid flow, 

leading to mineralisation.  

 

The aim of this project is to constrain the ages of crustal shorting and extension in the Delamerian Orogen by 

dating minerals such as monazite that grow along the structural fabrics.  The project will focus on southern 

Fleurieu Peninsula and Kangaroo Island. 

 

This project will involve working with the Geological Survey of South Australia.  
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HONOURS GEOSCIENCE 2020-2021 

 

Geophysics Projects 

 

Derrick Hasterok 

Reconstructing past plate configurations using radiogenic heat production 

Depths of Erosion 

Compositional controls on physical properties: new constraints from laboratory measurements  

 

Graham Heinson 

Electrical resistivity beneath the Delamerian Orogen  

Can we really find mineral deposits using lithospheric-scale MT? 
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Reconstructing past plate configurations using 

radiogenic heat production 

PREREQUISITES 
Tectonics III and/or Geophysics III (open to Geology and Geophysics majors) 

SUPERVISORS 
Derrick Hasterok 08 8313 4540 derrick.hasterok@adelaide.edu.au  

Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

Martin Hand 08 8313 5324 martin.hand@adelaide.edu.au  

RESEARCH PROJECT 
Over a few billion years of continental evolution, plate tectonics has brought plates together and broken 

them into pieces many times, creating a complicated jigsaw puzzle that spans 4-dimensions.  Add the 

processes of sedimentation, erosion and metamorphism and the existing continental architecture is a mess. 

This has left us with the difficult task of reconstructing past plate configurations using a complex and limited 

dataset that is increasingly challenging the further back in time one tries to go.  This project will use 

geochemical, geophysical, structural and geochronologic data to reconstruct the past history of Gondwana (a 

supercontinent ~570 to 510 Ma).  Specifically this project will focus on developing new techniques to use 

radiogenic heat production and surface heat flow observations to refine and/or discriminate between 

reconstructions of portions of India, Madagascar, Africa, and Antarctica. 

 

As part of this project, you will learn to use Software for reconstructing past plate motions, develop a 

geochemical database, and learn to use some simple thermal modelling techniques.  You will learn to use do 

simple coding and use GIS software. 

Figure: A reconstruction of central Gondwana  
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Depths of Erosion 

PREREQUISITES 
Geophysics III and Tectonics III 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Derrick Hasterok 08 8313 4540 derrick.hasterok@adelaide.edu.au  

Alan Collins 08 8313 3174 alan.collins@adelaide.edu.au  

RESEARCH PROJECT 
Geophysical data are commonly used to estimate rock compositions within the crust, which works in a 

general mafic versus felsic sense.  But knowing whether rocks are igneous or sedimentary is also required to 

develop reliable models of crustal construction and evolution.  Furthermore, trace element distributions are 

characteristically different for igneous and sedimentary systems.  As shown in the figure below, previous 

geologic models characterize most of the crust below the surface as metamorphic…a basically useless 

designation. 

Your task is three fold: 

1. construct a multidimensional map of rock type, age, and maximum depth of burial; 

2. develop a model for the proportion of igneous and sedimentary protoliths within the crust; and  

3. use your model to produce a model of heat production variations with depth within the crust. 

Your results will be used to help develop more accurate models of lithospheric composition and improve 

estimates of crustal temperatures. 

 

As part of this study, you will gain experience with GIS software and its application to large datasets (big 

data).  Learn to do basic computer coding using Matlab or Python to statistically analyze the world’s largest 

academic geochemical dataset. 

Figure: A model of rock types distributed within the crust (after Wilkinson, 2003).  
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HONOURS GEOSCIENCE 2020-2021 

Compositional controls on physical properties: new 

constraints from laboratory measurements 

PREREQUISITES 
Geophysics III or Physics background 

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 

Derrick Hasterok 08 8313 4540 derrick.hasterok@adelaide.edu.au  

Rian Dutch Geological Survey of South Australia 

RESEARCH PROJECT 

One of the limitations to developing geophysical models of the crust is minimal control on physical property 

determinations on rocks directly relevant to the subsurface.  As part of this project you will be measuring the 

physical properties on samples with known compositions from the South Australian drill core library.  The 

goal of this project is to develop a set of robust, compositionally based models to predict a number of 

physical properties including, density, thermal conductivity, and heat production.  With such models, it will 

be possible to estimate the distribution of physical properties in the subsurface, providing a priori 

constraints for gravity and heat flow investigations.  You will gain experience with petrophysical 

measurement techniques.  You will need to develop a sampling strategy that adequately samples a wide 

array of rock compositions among both igneous and sedimentary rocks.  To analyze the data you will be 

required to learn some basic computer programming for both data analysis and data management. 

 

This project is a collaboration between UA and the GSSA and will contribute to the MinEx CRC national 

drilling initiative regions by providing measured rock properties and model data to assist with geological 

modelling. 

 

 

 
Figure: The thermal conductivity variations of igneous rocks systematically varies with composition. 

Do metamorphic rocks behave similarly?  
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HONOURS GEOSCIENCE 2020-2021 

Electrical resistivity beneath the Delamerian Orogen 

PREREQUISITES 
Geophysics, geology 

SUPERVISORS  
Graham Heinson 08 8313 5377 Graham.Heinson@adelaide.edu.au  

Kate Robertson 08 8429 2564 Kate.Robertson2@sa.gov.au 

Tom Wise 08 8429 2576 Tom.Wise@sa.gov.au  

RESEARCH PROJECT 
The Cambrian-Ordovician Delamerian Orogen marks the transition from a Neoproterozoic passive margin 

during the break-up of Rodinia to an active continental margin along the eastern margin of Gondwana. The 

project will investigate the crustal architecture of this transition by the acquisition of a broadband 

magnetotelluric (MT) transect situated across the Eastern Flinders Ranges and northern Murraylands. The 

transect will cross the outcropping Neoproterozoic passive margin sequence inverted during the Delamerian 

Orogeny and an interpreted Cambrian volcanic arc sequence buried beneath the Cenozoic Murray Basin.  

The transect will provide insights into the geometry of major crustal structures and fluid pathways formed 

during the Delamerian Orogeny, and the composition of the underlying lithospheric mantle in a region with 

potential for subduction-related Cu porphyry mineral systems. Similar transects across other terranes in 

Australia such as beneath the world-class Olympic Dam mine, have imaged trans-lithospheric structures 

associated with fluid movements and deep ancient expressions of mineral systems, hundreds of kilometres 

beneath the surface.  

 

This project will involve: 

● Field data collection, processing and 2D geophysical inversion of MT data 

● Geological interpretation in conjunction with other geoscientific datasets 

● Integration of results with 3D electrical resistivity models derived from the national AusLAMP 

project. 

 

Figure: Location of proposed transect, and crustal structure to be investigated.  
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HONOURS GEOSCIENCE 2020-2021 

Can we really find mineral deposits using 

lithospheric-scale MT?  

PREREQUISITES 
Geophysics, geology 

SUPERVISORS  
Graham Heinson 08 8313 5377 Graham.Heinson@adelaide.edu.au  

Stephan Thiel 08 8429 2568 Stephan.Thiel@sa.gov.au 

Kate Robertson 08 8429 2564 Kate.Robertson2@sa.gov.au 

RESEARCH PROJECT 
In the last five years, a new paradigm for deep mineral exploration has emerged.  The geophysical technique 

of magnetotellurics (or MT) images changes in electrical resistivity in the crust and upper mantle.  In a few 

case studies now, there appears to be distinctive pathways of low electrical resistivity that connect the 

location of major mineral deposits with lower crustal regions of exceptionally low resistivity (as shown in 

Figure 1 for Olympic Dam).  A simple geological explanation is potentially that we are imaging past fluid 

pathways that have left a geophysical signature.  But, as with all geophysical methods there is always 

non-uniqueness in the modelling and we must be careful to determine if the paradigm is simply a modelling 

artefact. 

 

This project will involve A LOT of MT numerical modelling in one, two and three dimensions using a wide 

variety of codes and approaches.  The three main questions to be posed are: 

1. Just how robust are the low-resistivity pathways, are we confident they really exist? 

2. How might we explain them physically in terms of permeability of the crust? 

3. How might we explain them chemically in terms of thermal/fluid processes? 

 

This is a massively important project, and we look 

forward to a very productive and exciting year. 
 

 

 

 

Figure 1: (a) 2D resistivity model to a depth of 60 km. (b) 

The central part of the profile expanded.  (c) 2D seismic 

image showing zones of reduced reflectivity (C2 and C3) 

under all major mineral deposits. WW, OD and VC denote 

the major occurrences at Wirrda Well, Olympic Dam and 

Vulcan 
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HONOURS GEOSCIENCE 2020-2021 

Environmental Geoscience Projects 

Lee Arnold 

Reconstructing megafauna histories and palaeoenvironmental change at Naracoorte cave 

palaeontological sites 

 

Juraj Farkas 

Biogenesis of Landscapes: Insights from new isotope techniques and palaeo-soils from WA  

Reconstructing the Hydrological History and Salinity Changes in the Coorong Lagoon  

 

Cesca McInerney 

The rise of grasslands in Australia over the Neogene 

Straight from the rat’s mouth: Tooth enamel isotope palaeoclimatology 

 

Jon Tyler 

Megadroughts! The nature and causes of natural climate extremes in South Australia 

Environmental context for ancient human migration through southeast Asia into Australia 

Isotopes and biogenic silica: developing a novel tool for palaeoclimate research  
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HONOURS GEOSCIENCE 2020-2021 

Reconstructing megafauna histories and 

palaeoenvironmental change at Naracoorte cave 

palaeontological sites 

PREREQUISITES  

Good numerical skills and a capacity to conduct meticulous laboratory research. There is no pre-requisite 

course, although Field Palaeontology III or Geochronology, Fossil and Palaeoenvironments III would be 

beneficial. 

 

This project can support two students. 

SUPERVISORS 
A/Professor Lee Arnold 08 8313 3758  lee.arnold@adelaide.edu.au 

Dr Liz Reed 08 8313 2044 liz.reed@adelaide.edu.au 

Dr Martina Demuro 08 8313 0475 martina.demuro@adelaide.edu.au  

RESEARCH PROJECT 
The fossil deposits at the UNESCO World Heritage Naracoorte Caves National Park preserve major ecological 

turnovers spanning the last 500 ka, and provide a unique opportunity for understanding the causes of late 

Pleistocene megafaunal extinction in Australia. Establishing reliable age estimates on these fossil sites and 

associated palaeoenvironmental sedimentary records is critical for understanding long-term biodiversity 

shifts over glacial-interglacial timescales. This project will use single-grain optically stimulated luminescence 

(OSL) quartz dating, together with geochemical analysis and/or palaeoecological proxies, to determine late 

Pleistocene fossil and climate histories from Naracoorte caves. 

 

Sample collection will be conducted by the student and research team during autumn 2019. The dating 

samples will prepared and measured by the student at the University of Adelaide’s Prescott Environmental 

Luminescence Laboratory. The chronologies established in this study will be compared with dating results 

obtained on related sites, and used to examine whether past faunal successions were driven by major 

climate change or human interactions. 

  
Figure: Left – View of one of the Naracoorte cave megafauna sedimentary sequences (Alexandra Cave). Right – OSL 

dating preparation and measurement facility at the University of Adelaide. 
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HONOURS GEOSCIENCE 2020-2021 

Biogenesis of Landscapes: Insights from new isotope 

techniques and palaeo-soils from WA  

PREREQUISITES 
No specific pre-requisite courses required, but a completion of Geochemistry II and Earth System History III 

would be beneficial. This collaborative project with UWA is funded via Environment Institute 

(www.adelaide.edu.au/environment/), and would suit someone with ambitions for postgraduate studies 

and/or career in government environmental agencies.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Juraj Farkas 08 8313 6794 juraj.farkas@adelaide.edu.au  

David Chittleborough (Uni. Adelaide) 

Matthias Leopold (University of Western Australia) 

RESEARCH PROJECT 
The landscape of Western Australia (WA) represents unique palaeo-soil systems whose origin and ages are 

currently poorly constrained. It is generally assumed that the local soil-plant system has adapted to a local 

climate and hostile and nutrient-poor regolith developed on the Archean granitic bedrock. However, a new 

theory – the Phytotarium concept – might turn this classical view of the landscape evolution ‘on its head’. 

The idea is that the landscape we see today in the southwest regions of WA (i.e., plateau-like hill tops made 

of a resistant lateritic duricrust with an underlying clay-rich saprolite/pallid zone, see Figure) rather 

represents the product of biological processes mediated by plants and microbes that have ‘engineered’ the 

soils and regolith to suit their needs. Hence, biota may have a direct influence on the underlying geological 

features and the formation of local landscapes, and it is this “biogenesis” hypothesis that will be put to the 

test in this project. Specifically, this project will use new analytical techniques such as (i) laser-based RbSr 

dating of soil clays (illites, micas), combined with (ii) the UPb dating of zircons from soils and a local granite 

bedrock and (iii) element mass balance analysis. These multiple approaches will be used to constrain the 

ages, origin and provenance of local regolith and palaeo-soils in a weathering profile in Avon River 

catchment at the UWA’s Research Station near Pingelly Farm Brookton in Western Australia.  
 

FIGURE: A characteristic zonation of the weathering profile (regolith) developed on Archean granitic bedrock in WA, 
showing a resistant latertic duricrust, clay-rich pallid zone, saprolite, and the local granitic bedrock (Image from: 
https://www.criticalzone.org.au/observatories/avon-river, see also Anand and Paine, 2002).  
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Reconstructing the Hydrological History and Salinity 

Changes in the Coorong Lagoon  

PREREQUISITES 
No specific pre-requisite courses required, but a completion of Geochemistry II and Earth System History III 

would be beneficial. This study is part of a larger “Project Coorong” 

(https://www.environment.sa.gov.au/topics/coorong), and would suit someone with ambitions for 

postgraduate studies and/or career in government environmental agencies.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Juraj Farkas 08 8313 6794 juraj.farkas@adelaide.edu.au  

Jon Tyler jon.tyler@adelaide.edu.au 

Bronwyn Gillanders https://www.gillanderslab.org 

Mandy Shao 

Nicole Foster (PhD students involved with the palaeo-research in Coorong) 

RESEARCH PROJECT 
The ongoing hydrological and geochemical changes occurring in the Coorong Lagoon, specifically a 

progressive salinization driven primarily by a limited inflow of freshwater from the Murray River due to 

excess of water usage and the effects of climate change, represent a major environmental concern. The aim 

of this project is to reconstruct past salinity variations during a relatively recent geological history of the 

Coorong Lagoon (i.e. the last few hundred years), covering the time before and during the European 

settlement in this region which significantly altered a natural balance of this unique hydrological system. 

Such information will help us to predict the resilience of this marine-estuarine ecosystem to future salinity 

fluctuations, for which a detail knowledge of natural palaeo-salinity variations is critical. The project will 

employ state-of-the-art research techniques, specifically the analysis of radiogenic and stable strontium 

isotopes (87Sr/87Sr and δ88/86Sr tracers), and selected elemental ratios, in well-preserved and dated fossil 

carbonate shells from sediment cores recovered recently near the Salt Creek region. The project will involve 

laboratory work (i.e., separation of shells from sediment cores, and their isotope/elemental analyses), and 

quantitative data interpretations (i.e., proxy-based modelling of past salinity changes). In addition, the 

student will also perform a fieldwork and sampling of local waters and living shells in the Coorong Lagoon to 

further calibrate the above Sr isotope tracers in modern settings for paleo-studies. 

Figures (Left): Sediment drill cores; (Centre) Aerial view on the Coorong region; (Right) A schematic cross-section of 
the Coorong Lagoon hydrological system. Sources: P. Ellis, Van der Borch et al., 1975.  
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HONOURS GEOSCIENCE 2020-2021 

The rise of grasslands in Australia over the Neogene 

PREREQUISITES 
Desirable courses: Earth Systems I, Geochemistry II, Sedimentary Geology II, Earth Systems History III, 

Geochronology, Fossils and Palaeoenvironments III.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Cesca McInerney 08 8313 0228 cesca.mcinerney@adelaide.edu.au  

Jonathan Tyler 08 8313 2810 jonathan.tyler@adelaide.edu.au  

RESEARCH PROJECT 
Today, Australia is the most arid vegetated continent on Earth, and is largely dominated by grassland, 

savanna and shrublands, but it has not always been this way.  Over the last 15 million years, the landscape 

has changed from forested to dominantly open vegetation, with many plants that use C4 photosynthesis.  C4 

plants are especially well adapted to arid, or seasonally arid conditions.  This transition is only beginning to 

be explored, with our recent work using carbon isotope ratios of wind-blown leaf waxes preserved in marine 

sediments.  This approach enables us to examine regional patterns in floral changes, and has revealed that 

north-western Australia experienced an expansion of C4 plants beginning only 3.5 million years ago, several 

million years later than on other continents.  This project will seek to expand on these findings by developing 

records from other regions around Australia, and/or generating associated records from phytoliths, to 

examine the spatial patterns and plant groups responsible for this major ecological transition.  

 

 

Figure: An example of a C4 grass-dominated landscape in Northern Territory.  Photo courtesy of Terrestrial 
Ecosystem Research Network. 
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HONOURS GEOSCIENCE 2020-2021 

Straight from the rat’s mouth: Tooth enamel isotope 

palaeoclimatology 

PREREQUISITES 
Desirable courses: Earth Systems I, Geochemistry II, Sedimentary Geology II, Earth Systems History III, 

Geochronology, Fossils and Palaeoenvironments III.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Cesca McInerney 08 8313 0228 cesca.mcinerney@adelaide.edu.au  

Gavin Prideaux 08 8201 2305 gavin.prideaux@flinders.edu.au  

RESEARCH PROJECT 
South Australia has undergone dramatic changes in the environment, flora and fauna over the last several 

hundred thousand years.  The aim of this project is to explore the evidence for climate and ecosystem 

change preserved in the isotope ratios of fossil rodent teeth from South Australian cave deposits. Caves host 

some of the most important fossil deposits in Australia, and the cave being studied here hosts one of the 

most diverse vertebrate faunas from this time. Fossil teeth record the chemical signatures of the 

environment and physiology of the animal.  This project will focus on rodent teeth from a cave in the 

Nullabor.  Oxygen isotope ratios will be measured to reconstruct surface water conditions and carbon 

isotope ratios will be measured to reconstruct the photosynthetic pathway of the rodent diet.  

 

 

Figure: Excavation of the vertebrate fossil deposit in a Nullabor cave.  Photo courtesy of Gavin Prideaux 
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HONOURS GEOSCIENCE 2020-2021 

Megadroughts! The nature and causes of natural 

climate extremes in South Australia 

PREREQUISITES 
No prerequisites, though some combination of Geochemistry 2, Earth Systems History 3 or Geochronology, 

Fossils and Palaeoenvironments 3 would be useful.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Jonathan Tyler 08 8313 2801 jonathan.tyler@adelaide.edu.au  

John Tibby 08 8313 5146 john.tibby@adelaide.edu.au  

RESEARCH PROJECT 
Long term records of past climate variability are crucial for placing contemporary and future climate into 

context, for developing and validating predictive climate models and for quantifying the risks associated with 

climate extremes such as floods and drought. Despite their importance, long, high quality records remain 

scarce in Australia, particularly in South Australia, limiting our ability to understand the full range of climate 

extremes. Lake sediment records offer a solution to this problem: lakes are sensitive to hydrological change, 

recording past climates via a range of microfossil, geochemical and sedimentological properties.  

 

This project will involve the analysis of newly collected lake sediment cores from south-eastern South 

Australia in order to detect and quantify naturally occurring multi-decadal droughts through the last 10,000 

years. The research will involve a combination of sedimentology and either microfossil analysis or stable 

isotope geochemistry, according to your specific research and career interests. The sediment core data can 

be complimented by lake sediment proxy system modelling, using a state-of-the-art model developed in our 

group. The research is funded by an Australian Research Council (ARC) Discovery Project, and would suit 

someone with an interest in rigorous lab work, applied to a globally significant topic.  

 

 

Figure: A generic photo of a drought (www.thoughtco.com)   
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HONOURS GEOSCIENCE 2020-2021 

Environmental context for ancient human migration 

through southeast Asia into Australia 

PREREQUISITES 
No prerequisites, but some combination of Geochemistry 2, Earth Systems History 3 or Geochronology, 

Fossils and Palaeoenvironments 3 would be useful.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Jonathan Tyler 08 8313 2810 jonathan.tyler@adelaide.edu.au  

Francesca McInerney 08 8313 0228 cesca.mcinerney@adelaide.edu.au  

Mike Morley (Flinders) 08 8201 3198 mike.morley@flinders.edu.au 

Alison Blyth (Curtin) 08 9266 9388 alison.blyth@curtin.edu.au 

RESEARCH PROJECT 
The dispersal of early humans out of Africa into southeast Asia and on into Australia was a key chapter in the 

origin story of our species. A growing body of evidence suggests that this process occurred in a series of 

waves, beginning ~120,000 years ago and possibly earlier. The drivers of these waves of dispersal are poorly 

understood, including the degree to which patterns of movement were driven by extrinsic factors such as 

shifts in climate, or intrinsic human biological, cultural or evolutionary processes. Recent research suggests 

that waves of human dispersal from Africa coincided with climatically favourable windows, allowing 

expansion into viable habitable landscapes. However, such broad observations ignore the inherent 

heterogeneity of the landscapes and environments present along the route into Australia, particularly the 

dense rainforests of southeast Asia, which until recently were thought to have represented a barrier to 

hominin passage and settlement. Archaeological evidence now indicates that as well as providing refuge for 

migrating populations of anatomically modern humans (Homo sapiens sapiens), these environments were 

also home to some unique hominin species, such as Homo floresiensis – a.k.a. The Hobbit.  

This project aims to use stable isotopes and organic geochemistry (leaf wax biomarkers) to reconstruct the 

local environments specifically associated with ancient hominin occupation sites in Southeast Asia. Using 

sediment samples obtained from cave and rockshelter sites, these data will provide information regarding 

local climatic conditions and vegetation cover, to complement archaeological and stratigraphic 

investigations. All of the sites studied have evidence for ancient hominin occupation, with available material 

from Indonesia (Flores, Java and Sumatra), Peninsular Malaysia, Laos and Vietnam.  

The project is a collaboration with Dr. Mike Morley, a geoarchaeologist at Flinders University, and the 

research is funded by his ARC Future Fellowship grant. This is an opportunity to undertake novel and exciting 

research as part of a growing collaborative and interdisciplinary team.   
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HONOURS GEOSCIENCE 2020-2021 

Isotopes and biogenic silica: developing a novel tool 

for palaeoclimate research  

PREREQUISITES 
No prerequisites, though some combination of Geochemistry 2, Earth Systems History 3 or Geochronology, 

Fossils and Palaeoenvironments 3 would be useful.  

SUPERVISORS / RESEARCH GROUP / PROJECT PARTNERS 
Jonathan Tyler 08 8313 2801 jonathan.tyler@adelaide.edu.au  

Robert Klaebe 08 8313 5326 robert.klaebe@adelaide.edu.au  

RESEARCH PROJECT 
Biogenic silica microfossils are widely abundant in marine and terrestrial sediments across a range of 

depositional environments, from cold polar oceans to tropical lakes. In addition to diatoms – single celled 

algae which account for a quarter of global carbon sequestration – biogenic silica is an integral component 

and fossil marker of higher plants (phytoliths), sponges and radiolarians. However, despite the abundance of 

biogenic silica in the geological record, studies into silica isotope geochemistry remain relatively scarce. This 

contrasts markedly with the geochemical analysis of calcium carbonates, which provides the cornerstone of 

palaeoclimate research for the entirety of Earth History. 

 

Using newly installed mass spectrometry equipment at the University of Adelaide, this project aims to 

redress this imbalance in silicate isotope geochemistry. In particular, our new instrument allows a much 

higher throughput of silicate oxygen isotope analyses compared to traditional methods, opening up a range 

of potential applications in palaeoclimate, biogeochemical and geo-archaeological research. At the same 

time, with a new facility, there is a need to develop and refine analytical methodologies and to explore and 

calibrate isotopic signatures in under-studied silicate materials. 

 

This project would suit someone with an interest in geochemistry, laboratory instrumentation and 

experimentation, who would like to make a fundamental contribution to Earth Science research from the 

ground up.  
 

 

 

 

 

 

 

Figure: Scanning electron micrograph (SEM) images of three diatom taxa, indicating ornate silicate frustule 
morphology. The cells in this image are approx. 40-80 µm in diameter (source: www.nexture.net)  
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