
Discovery Internship Program 
We are seeking applicants for CSIRO Mineral Resources Discovery Program’s student 
internship program for July 2018 to June 2019.

Applications are open for outstanding university students (3rd year undergraduate or postgraduate level) to join CSIRO 
Mineral Resources for a 3 month internship to work on projects directly related to the Discovery Program’s two impact 
areas: Exploration through cover, and Orebody knowledge. 

CSIRO offers a total living allowance of $6000 to a minimum of 3 successful interns. Note that upfront travel costs (including 
visas) will need to be met by the successful applicants. All internships will be based in Perth, Western Australia. 

Available projects for 2018-2019 
• Landscape and palaeovalley evolution in Western Australia 

• Extending the CSIRO electromagnetic software codes 

• Martite-goethite iron ore: Goethite microchemistry and electron backscatter diffraction 

• Developing a proof of concept for the integration of a file synchronisation service with links to CSIRO O2D and CSIRO 

DAP 

• Towards an integrated analysis of mineralogical, geochemical, and geophysical signatures 

• Characterising Li-host minerals in exploration cost effectively and quickly 

• Australian sources of cobalt and mineralogical deportment in Ni-Co deposits 

Project descriptions are attached. 

Application process 

To apply for an internship please submit the following to Alistair.White@csiro.au before 23 March 2018: 

• Full CV, including current university course, expected completion dates, and contact details of an academic 

supervisor. 

• A cover letter, including a summary of your personal areas of research interest and how they align with the two 

impact areas of the Discovery Program. 

• Your preferred project title(s), including why you are interested in that project. 

 
Note that all interns MUST be registered as a student at a university DURING their internship, or provide evidence 

of enrolment in a university course that commences after the internship. 

 

MINERAL RESOURCES 

FOR FURTHER INFORMATION 
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Alistair White 
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w  www.csiro.au/en/Research/MRF  

AT CSIRO, WE DO THE  
EXTRAORDINARY EVERY DAY 
We innovate for tomorrow and help 
improve today – for our customers,  
all Australians and the world. 
We imagine. We collaborate. We innovate. 



Landscape and palaeovalley evolution in Western Australia 
Supervisors: Ignacio González-Álvarez, Jens Klump 
 

Australia was amalgamated within Pangea in the Early Permian period, located at its 
southeast edge. The boundaries between Australia-India and Australia-Antarctica started 
forming as rifting occurred at ~160 and ~100 Ma, respectively. This resulted in the formation 
of oceanic lithosphere as the continents rifted apart. The effects of these two major tectonic 
events strongly impacted Western Australia and generated fundamental changes in the 
evolution of its landscape.  

One of the most apparent landscape features in the south of Western Australia are the 
palaeovalley systems (Fig. 1). These systems crosscut geological provinces and display 
characteristic river drainage patterns, which supports the idea that one of the main 
geomorphological processes that shaped the landscape in Western Australia was the 
development and evolution of major river systems.  

This research project aims to characterize the morphology of palaeovalley features at a 
regional scale and determine their relation to geodynamic processes, landscape evolution 
and weathering characteristics in the south of Western Australia. To this end, diverse 
datasets (DEM, regolith maps, geological maps, topographical maps, ASTER products) will be 
analysed within a GIS platform, and compared with field observations at selected locations. 

 

Figure 1. Flatness map displaying the characteristic palaeovalley landscape features in the southwest of Western Australia 



Extending the CSIRO electromagnetic software codes 
Supervisor: Aaron Davis 
 

The CSIRO Amira Project P223 FORTRAN programs are some of the fastest accurate 
modelling codes for all types of electromagnetic and geoelectrical problems.  They comprise 
a package that is capable of modelling the forward responses of almost any type of 
electromagnetic geophysical investigation, and are still widely used in the industry today. 

As part of a strategic plan in the EM Applications Group to increase the use of the CSIRO 
Amira Project P223 codes for electromagnetic modelling, we are interested in involving a 
student in wrapping existing FORTRAN code into dynamically linked libraries (dlls) and 
shared objects.  The project will involve revisiting the existing codes and paring them back 
to some of the base functions into a suite of libraries that can be used by anyone and easily 
added to new programming languages and problems. 

The intern should have a basic to intermediate knowledge of FORTRAN, with some skills in 
Python and Matlab scripting languages.  Knowledge of, or an interest in computing and 
geophysics would be beneficial. 

 

Martite-Goethite iron ore: Goethite microchemistry and electron 
backscatter diffraction 
Supervisors: Erick Ramanaidou, Mark Pearce 
 

Iron Ore mining in Western Australia represents A$60b, 900 Mt of ore, and employs 50% of 
the 105,000 of the people directly involved in mining in WA and dwarfs all other 
commodities. The martite–goethite BIF-hosted iron ores are very common in Western 
Australia. They represented the bulk of the direct shipping ore products exported from 
Australia in 2017 and will very likely remain so for the next few decades. These deposits are 
hosted in the Precambrian Marra Mamba and Dales Gorge banded iron-formations (BIF). 
One of the main characteristics of the martite-goethite ores is that the original texture of 
the BIF is fully preserved. While primary hematite is unchanged, primary magnetite has 
oxidized to martite and the gangue minerals such as chert, silicates, and iron-rich 
carbonates are pseudomorphed by goethite. There is a compositional variation of goethite 
pseudomorphs and the composition of goethite reflects the minerals it has replaced but it is 
still not understood if the goethites have also kept the crystallographic memory of the 
minerals they replace. 

This project is aimed at refining the microchemistry and crystal orientation of the various 
goethites using electron backscatter diffraction (EBSD). 

 



Developing a proof of concept for the integration of a file 
synchronisation service with links to CSIRO O2D and CSIRO DAP 
Supervisors: Jens Klump, Pavel Golodoniuc 
 

Dropbox as a file hosting service has enjoyed immense popularity for more than ten years. 
When researchers are being asked what kind of data curation service they want, the answer 
is always “something like Dropbox”. In the context of research data curation, the attractive 
features of a service like Dropbox are its integration into existing data management 
practices, synchronisation across several devices, easy sharing of files and administration of 
access rights, and more. 

A big obstacle for systematic management of research data at the source is the creation of 
metadata. Currently available systems are not able to make use of existing contextual 
information. Prior work at FIZ Karlsruhe (Razum, 2010) and at GFZ Potsdam (Ulbricht & 
Klump, 2014) showed how synchronised folders could be primed with metadata 
configuration files, how instruments could write data into synchronisation folders, and how 
the contents of these folders could be ingested into institutional data infrastructures with 
metadata sourced from the metadata configuration files. 

 

Figure 2. Schematic overview of a service to synchronise instrument generated data into an institutional repository (Razum, 
2010) 

Missing from the components described above is the ability to harness existing contextual 
information. In CSIRO, initial project metadata can be sourced from CSIRO O2D. This 
contextual information includes the project name, a short description, its duration, its 
principal investigator and collaborators, and more. Data fields from O2D could be used to 



populate metadata configuration files. In addition, with metadata available in a central hub, 
these files will become searchable on an organisational scale. 

Data curated through a synchronised file hosting service could be directly transferred to the 
CSIRO DAP (data access portal) for data publication and archiving. With metadata already 
available from the metadata configuration files, the transfer of files into the CSIRO DAP can 
become partially automated, resulting in significant savings of time and effort. The ease of 
use of such a system would also result in greatly improved data management practices and 
outcomes. 

In this project we propose to build a proof of concept demonstrator for a synchronised file 
hosting service to be able to integrate into individual data management workflows like 
Dropbox does, support the management of instrument generated data, harness, contextual 
information to generate metadata records, and support the transfer of research data into 
the CSIRO DAP. 

Razum, M. (2010, March). Forschungsdatenmanagement mit eSciDoc. Invited talk presented 
at Potsdamer I-Science-Tage „eScience & Forschungsdatenmanagement“, Potsdam, 
Germany. Retrieved from http://informationswissenschaften.fh-
potsdam.de/abstracts.html#c13826 

Ulbricht, D., & Klump, J. (2014). DataSync – sharing data via filesystem. In Geophysical 
Research Abstracts (Vol. 16, pp. EGU2014-6208). Vienna, Austria: Copernicus Society. 
Retrieved from http://meetingorganizer.copernicus.org/EGU2014/EGU2014-6208.pdf 

 

 

Towards and integrated analysis of mineralogical, geochemical, and 
geophysical signatures 
Supervisors: Carsten Laukamp, Vaclav Metelka, Aaron Davis 
 

The aim of this project is to compare the mineralogical, geochemical and geophysical 
signatures derived from surface and subsurface data sets to better understand how results 
derived from the different analytical technologies can be integrated for advanced 3D 
characterization of a geological system. The Rocklea Dome located in Western Australia’s 
Hamersley Basin presents an ideal case study area for this in terms of both: 1) geological 
complexity and contrasts between rock types present, and 2) available geoscience data 
collected across the study area. The successful applicant is expected to 1) update the 
available mineralogical, geochemical and geophysical data from the Rocklea Dome area, 2) 
compare the results of the different surface and sub-surface technologies, and 3) evaluate 
the potential for integrating the various data sets. An example would be to link airborne 
hyperspectral imagery and drill core data with conductivity sections derived from airborne 
electromagnetic data to constrain lithological boundaries. 



Characterising Li-host minerals in exploration cost effectively and 
quickly 
Supervisors: Carsten Laukamp, Monica leGras 
 

Spodumene and lepidolite are important hosts for lithium. A cost-effective tool for 
identification of these minerals during the exploration stage would allow improved decision-
making in the field and support early characterization of the type and value of a potential 
resource. Spodumene and lepidolite show characteristic signatures in Fourier transform 
infrared spectrometer (FTIR) analyses. 

The aim of this project is to evaluate handheld FTIR for characterizing both mineral species 
amongst other minerals in natural rock samples from a selection of Western Australian Li 
deposits and prospects. Particular attention will be paid to whether the FTIR-based 
characterization of spodumene and lepidolite is possible in various levels of regolith profiles. 
Apart from FTIR, the student will use VNIR-SWIR spectroradiometry, lab FTIR, XRD and other 
analytical techniques as applicable.  

 

 

Australian source of cobalt and its mineralogical deportment in Ni-Co 
deposits 
Supervisors: Alex Otto, Yulia Uvarova 
 

Cobalt has seen a sharp increase in price ($80,000/t, Jan 2018) as batteries use cobalt and 
nickel as cathode material with demand being projected to increase significantly as 
individual mobility switches from combustion to electric engines. Cobalt is widely recovered 
as a by-product from magmatic and laterite nickel deposits. However, many resource and 
reserve estimations do not report cobalt grades nor contained metals. Additionally the 
mineral deportment and spatial distribution of cobalt within deposit are not well 
understood and thus recovery is variable. Cobalt can represent a small but high value by-
product. Magmatic Ni-Co deposit can contain cobalt as much as 9,000t Co at 0.1% with an 
in-situ value of $720M at Nova-Bollinger. 

This project aims to investigate (1) the mineral deportment and spatial distribution of cobalt 
within Ni-Co deposits and (2) the occurrence of cobalt mineralisation in Australia. It is 
proposed to work on existing samples, with a focus on the mineral chemistry using an 
electron microprobe. Main output of the project is the understanding of where does cobalt 
reside within the deposit and give clues for future research direction. 
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