
PHD PROJECT

University of Adelaide 

PREREQUISITES AND INTERESTS

Geochemistry, geochronology, sedimentology  

and earth system evolution. 

PRIMARY SUPERVISOR 

Prof. Alan Collins

e: alan.collins@adelaide.edu.au

t: +61 8 8313 4347

CO-SUPERVISORS 
Assoc. Prof. Juraj Farkas, Dr. Morgan Blades 

(University of Adelaide)

Dr. Amber Jarret, Dr. Geoff Fraser (Geoscience 

Australia)

PARTICIPATING ORGANISATIONS 

RESEARCH PROJECT

The Proterozoic sedimentary sequences in the South 

Nicholson Basin and the underlying Isa Superbasin have 

potentially significant hydrocarbon and base metal 

reserves, which could be linked to similarly aged and better-

explored resources hosted in the McArthur Basin. However, 

palaeo-depositional conditions (i.e., basin restriction/

connection, salinity, palaeo-redox) and absolute ages of 

these inter-connected Proterozoic depositional systems 

remain relatively poorly constrained. 

This project thus aims to apply (i) novel metal isotope 

proxies (stable Sr, Ca and Cr isotopes) in carbonates/

shales, and (ii) in-situ RbSr dating of glauconites to further 

constrain the palaeo-depositional environment, redox-

structure and stratigraphy/geochronology of the 

Proterozoic sedimentary sequences in the South Nicholson 

(Isa) and the McArthur Basins. Specifically, stable Cr 

isotopes in shales and carbonates will be used as sensitive 

palaeo-redox indicator; and stable/radiogenic Sr and Ca 

isotopes in carbonates will be applied to infer the relative 

restriction vs. connectivity of these depositional systems/

basins with respect to each other, but also relative to the 

coeval Palaeo-Mesoproterozoic global ocean. The in-

situ RbSr dating of sedimentary glauconites originating 

from (i) existing legacy material/cores from the McArthur 

Basin, and also (ii) new NDI materials recovered from 

the South Nicholson (Isa) Basin, will in turn refine the 

chronostratigraphy of these Proterozoic depositional 

systems. 

The proposed PhD project will employ state-of-the-art 

mass spectrometry techniques such as TIMS and double-

spike approach to analyse stable Sr, Ca and Cr isotopes in 

carbonates and shales, using the MIG (Metal Isotope Group) 

facilities at the University of Adelaide. The new in-situ RbSr 

dating of glauconites will be performed using LA system 

coupled with a new collision cell ICP MS/MS, hosted at 

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

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

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