
                

 
 

CMR Discovery Internship Program 
 

We are seeking applicants for CSIRO Mineral Resources, Discovery 
Program’s student internship program for July 2017 to April 2018 

 

CSIRO is offering a $6000 living allowance (not covering travel) over 3 months to 
support outstanding students (of 3rd year undergraduate or postgraduate level) 
working on projects in relation to CSIRO Mineral Resource’s Discovery Program. A 
minimum of 3 internships will be provided. 

Projects available include: 

 Domaining XRF data for improved classification of rock types to reduce uncertainty 

 Geochemical signatures at the Calibre Cu-Au deposit in the context of regolith cover 

variation 

 Landscape evolution and its implications for Mineral Exploration Under Cover in the 

South Yilgarn Craton and Albany–Fraser, Western Australia 

 Whole-core magnetization scanning software 

 An Atlas of the Petrography and associated Mineralogy of selected cores in the 

Australian National Virtual Core Library (AuScope’s NVCL). Edition 1 - Ultramafic 

nickel hosts  

 Routine characterisation of Li-bearing micas using infrared reflectance spectroscopy 

 Evaluation of new generation portable X-ray Fluorescence analysers  

 Mapping chemical gradients in Late Archean volato-thermal Au systems  

 Uncovering Capabilities in Mineral Resources Through Smart Linking and Discovery 

of Geoscience Research Assets 

Project descriptions are attached. 

To apply for an internship, please provide a full CV and a summary of your areas of 
research interest, including how they align with the goals of the CSIRO Mineral 
Resources Discovery Program, before 19/06/2017. 
 
All interns must to be registered as a student at a university during the internship. 

Interns will be expected to write a brief report communicating their research and give 
an oral presentation at the completion of the internship. 

Inquiries and applications should be sent to Dr Alistair White 
(Alistair.White@csiro.au);  

Applicants will be advised of the outcome of their application within about 1 month of submission. 



                 
 

 

 

CMR Discovery Internship Project Proposals FY2017/18 
 
Domaining XRF data for improved classification of rock types to reduce uncertainty 
Supervisors: Ryan Noble1, June Hill1 
1CSIRO, Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Recent research in small-scale studies of permeability and geochemical weathering in deep 
sedimentary rocks have shown significant variation among the “same” rock facies, which raised the 
most critical question of how can these results be up-scaled and, ultimately, the risk reduced for 
prediction of the behaviour of facies types. Sample selection is guided by human logging/core 
description and some independent data streams, however, it is possible to remove or integrate human 
bias with other data and use computational domaining to reclassify rock “types”. This classification is 
faster and removes human bias better than most schemes and it can use multiple data types – 
chemistry, mineralogy, petrophysics. Also, results enable better scalability from previous research and 
provide clear direction for sampling density decisions to be made for future research. 
The objective is to classify rock types using the wavelet tessellation method to provide a multiscale 
pseudo-log of the data in a section of drill core over a segment of 50-100m to compare to previous 
facies and lithological classifications.  The project will focus on the use of XRF multielement 
geochemistry. This information can then be used to provide ranges for geological model building or 
scalability of site/sample specific results i.e. core weathering experiments. The project will collect and 
integration multiple data types to develop the different domains, most importantly the Minalyse XRF 
geochemistry will be collected and interpreted core. Other data to be used will be hylogger spectral 
minerology and petrophysical logs. These can be grouped at coarser resolutions providing multiple 
measures of scalability to the more detailed studies. 
 
Geochemical signatures at the Calibre Cu-Au deposit in the context of regolith cover 
variation 
Supervisors: Ryan Noble1, Ravi Anand1 
1CSIRO, Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Multiple surface geochemical results have shown limited success across the Quaternary/Permian 
covered Calbire Cu-Au deposit in the Patterson Province. Recent sampling has been conducted to 
look at ultrafine soil geochemistry on the surface and in profile to the saprock. In addition, airborne 
electromagnetic data has been interpreted to show significant variation in the subsurface regolith. This 
project would evaluate the geochemistry with the regolith logging and photos with newly interpreted 
electromagnetic data to understand the dispersion of pathfinder elements at this site and the regolith 
evolution.  
 
 
Landscape evolution and its implications for Mineral Exploration Under Cover in the 
South Yilgarn Craton and Albany–Fraser, Western Australia  
Supervisor: Ignacio González-Álvarez1 
1CSIRO, Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Weathering intensity changes due to climatic variability across tectonically stable portions of 
continental crust can generate a thick and extensive weathered cover, resulting in regolith–dominated 
terrains (RDTs). Mineral exploration in RDTs is challenging because of the lack of bedrock outcrop, 
and the difficulty of linking surface regolith geochemistry to the geology at depth. Complex weathering 
obscures the expression of the basement geochemistry in the regolith, and therefore the footprints of 
mineral systems are difficult to detect. The southeast of 
the Yilgarn Craton and the Albany–Fraser Region in the south of Western Australia is a RDT. 



                 
 

Landscape evolution is directly related to climatic conditions, associated sedimentary systems and 
background geology. Landscape types and their evolution have a substantial influence on the 
efficiency of geochemical dispersion, and therefore on how ore deposit geochemical footprints may be 
expressed and detectable. This research explores the geomorphological framework of the southeast 
margin of the Yilgarn Craton and the Albany–Fraser Region, to identify possible differences in key 
processes affecting the evolution of the landscape, and better establish the link between the 
landscape, surface geochemistry and basement geology. 
This project aims to integrate observations collected during different field trip observations to define 
and map the boundaries of diverse landscape type domains at a regional scale. 
 
Whole-core magnetization scanning software 
Supervisors: Clive Foss1, Keith Leslie2, Peter Warren1, Lingbo Jiang1 
1CSIRO, Mineral Resources, Discovery Program, North Ryde 2113, New South Wales 
2CSIRO, Manufacturing, Lindfield 2070, New South Wales 
At present measurement of remanent magnetization from drill core requires costly re-sampling to 
recover oriented 2.5 cm diameter, 2.5 cm height cylindrical samples. This does not permit sufficient 
sampling of cores which may be tens or hundreds of metres long. Mineral Resources, in conjunction 
with Manufacturing have developed an along-core 3 component magnetometer, which provides logs of 
3 orthogonal components measured along the side of a core. The core. A log is run alongside a 
section of core up to 3 metres length. The core, which has both remanent and induced 
magnetizations, is then rotated 180° about its axis, and then swivelled horizontally 180° about its 
centre, with the scan remeasured following each rotation. The remanent magnetization rotates with 
each rotation of the core, whereas the induced magnetization does not.  
The software to interpret this data will represent the core as a string of dipoles along its axis. The 
magnetization of each dipole can be uniquely determined (with some redundancy) from the three data 
scans. The main challenge of the software development is to solve the inverse problem of best 
determining each dipole magnetization. Software development will be in python. The forward 
computation of the magnetic field of a dipole is simple. This forward code will be called from an 
optimisation routine, for which there are several alternatives available as python libraries (including 
Levenburg-Marquadt). This is not a large data problem (maximum dipoles 300, free variables per 
dipole 4). We already have a working prototype of the instrument, and sections of core suitable for 
testing. The developed software in conjunction with the magnetometer will provide a unique resource 
for measuring core magnetizations and relating measured magnetic field data more directly to 
subsurface magnetizations (and thereby lithologies) than can be done at present.  
Clive Foss will provide guidance for the overall project, and particularly its geophysical components, 
Keith Leslie of Manufacturing will advise on integration of the software with the hardware, and 
software development guidance will be available (possibly Peter Warren and/or Lingbo Jiang).  
This project is suitable for a numerate geophysics or physics student, or for a software engineering 
student. To interact fully with supervisors, and to access the instrumentation, the position should be 
based in Sydney (North Ryde and/or Lindfield).    
 
An Atlas of the Petrography and associated Mineralogy of selected cores in the 
Australian National Virtual Core Library (AuScope’s NVCL). Edition 1 - Ultramafic 
nickel hosts 
Supervisors: Jon Huntington1, Carsten Laukamp2, Steve Barnes2, 
1CSIRO, Mineral Resources, Discovery Program, North Ryde 2113, New South Wales 
2CSIRO, Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
The National Virtual Core Library is a unique mineralogical and image database of over 2500 drill 
cores and a million metres characterising Australian Geology being built by a collaboration of CSIRO 
and all Australia’s Geological Surveys. The NVCL is a national earth science and exploration treasure 
trove of information and characteristics 
The database contains continuous high-resolution images of all drill cores and their mineralogy 



                 
 

derived from hyperspectral characteristics of the core surfaces. Most hydrous, anhydrous and 
carbonate minerals are represented. Numerous host rocks and mineral deposit types are represented 
in the database.  
The internship will select, catalogue and, in particular, characterise and describe the petrographic 
textures of the cores in terms of their provenance and genesis. Methods used will include using thin 
section, hyperspectral mineralogy and XRD analysis techniques to build a first edition of an Atlas of 
NVCL Petrography as a tool for practicing geologists and earth science educators and students. This 
first edition will concentrate on the petrographic textures of komatiitic and associated mafic and 
ultramafic host rocks of nickel mineralisation from selected Australian nickel provinces around 
Australia.  
 
Routine characterisation of Li-bearing micas using infrared reflectance spectroscopy 
Supervisor: Carsten Laukamp1, Monica leGras1 
1CSIRO, Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Di- and trioctahedral phyllosilicates, such as muscovite, phengite and chlorite are important vector 
minerals for numerous hydrothermal ore deposits. Certain potassic micas can also indicate host rocks 
containing economic amounts of high tech metals (e.g. lepidolite in Li-bearing pegmatites), which are 
increasingly demanded by industry. Infrared reflectance spectroscopy (IRS) is now routinely used to 
determine the abundance and composition of the K-bearing muscovite-phengite series using remote 
(e.g. airborne hyperspectral) and drill core scanning systems (HyLoggerTM). However, the complexity 
of the whole group of di- and trioctahedral micas, including for example Li-bearing (lepidolite, 
zinnwaldite) or V-bearing (roscoelite) micas, and their respective absorption features in the near to far 
infrared wavelength regions leads to controversial interpretations of the IRS data.  
The task of this project is to investigate the infrared functional groups of a suite of di- and trioctahedral 
phyllosilicates (e.g. celadonite, roscoelite, zinnwaldite, trilithionite) to evaluate diagnostic absorption 
features of the respective minerals. Methods applied during this project include FTIR, Infrared 
microscopy, XRD, polarised light microscopy, SEM and electron microprobe work. This will help to 
evaluate the use of routine IRS for distinguishing mica species containing critical materials of strategic 
economic importance with the possibility of having a major impact on exploration and mining. 
 
Evaluation of new generation portable X-ray Fluorescence analysers 
Supervisor: Mel Lintern1, Alistair White1 
1CSIRO Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Portable X-ray Fluorescence analysers (pXRF) have been available for a number of years and are 
regularly utilised in a range of applications. In the geosciences, they provide the geologist with real 
time measurements of element concentrations in geological samples and can save an exploration 
program considerable resources in doing so. Samples can be analysed in situ in the field and do not 
have to be shipped to lab where analysis may take weeks. The associated cost savings can then be 
used to drill additional holes or collect extra samples. Thus, pXRFs have become an essential part of 
the geologist’s toolbox. Recently, a new model of pXRF (Olympus Vanta) has been released which 
purportedly offers lower limits of detection, greater accuracy and improved precision – factors that are 
important in any analytical device. For this project, the student intern will assess the performance and 
capability of the new pXRF and compare it with previous pXRF models through a comprehensive 
testing of certified reference materials (standards) and geological samples; quality assurance and 
quality control are critical for any exploration program. Such a study will provide a crucial benchmark 
for using pXRF analysers and will be of great use to many researchers at CSIRO, at other research 
institutes, and the minerals industry. This project offers someone the opportunity to become highly 
experienced in the use of pXRF analysers, to identify the strengths and weaknesses of such units, and 
to develop general analytical geochemistry skills. There may be an opportunity to undertake some 
field work and test the instruments in a field setting. The student intern will collate and interpret the 
data with the view to publishing the work in a scientific journal. 
 



                 
 

Mapping chemical gradients in Late Archean volato-thermal Au systems 
Supervisors: John Walshe1, Adam Bath1, Marcelo Godefroy Rodriguez1 and Renee 
Birchall1 
1CSIRO Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Late Archean gold deposits are known from five continents and represent one of the great epochs of 
gold metallogeny in the Earth’s history. The mineralising systems that sustained this global event, at ~ 
2.7 to 2.63 Ga, can be viewed as volato-thermally driven chemical engines with roots deep in the 
mantle. It may be argued that the major chemical gradients (redox, pH, aH2O) in these systems that 
drove Au transport and deposition were linked to deep-Earth degassing and reflect the interplay of 
deep-Earth anhydrous fluids with the Earth’s hydrous outer layers.   
The challenge at the deposit and camp-scale is to measure these gradients and to use that knowledge 
to predict new Au occurrences. The intern would join a small group of researchers dedicated to using 
mineral mapping technologies (SEM, spectral techniques, stable isotopes, EMPA) to identify and map 
these gradients.  
 
Uncovering Capabilities in Mineral Resources Through Smart Linking and Discovery 
of Geoscience Research Assets 
Supervisor: Anusuriya Devaraju1  
1CSIRO Mineral Resources, Discovery Program, Kensington 6151, Western Australia 
Project Description: Given the breadth of research topics in Mineral Resources with capabilities 
distributed across different sites, and the changes in staff over the years, there is a tremendous need 
to develop a capability discovery system for the business unit. Until now, there is no common solution 
that has been developed to discover capabilities in Mineral Resources. One may infer the capabilities 
in the business unit by capturing and linking different research asset information, e.g., instruments, 
physical samples, data, publications, people, and software (workflows and algorithms). For example, 
one may discover the equipment and technical expertise for geochemical analysis through the links 
between people, instrument, specimen, etc. 
Currently, information regarding the research assets is often only available to the scientists or 
technicians involved, scattered across proprietary or offline systems and are not linked. At the 
organization level, several web services and portals have been developed to support asset discovery 
(e.g., CSIRO People Service, Data Access Portal (DAP), Research Publications Repository). 
However, these solutions are asset-specific and are not fully linked. The Network, CSIRO's internal 
capability discovery tool, captures the relations between people, publications and datasets, but does 
not support other important assets in the business unit such as physical samples, instruments and 
workflows/models developed by geoscientists. 
The goal of the study is to develop a capability discovery system in the context of Mineral Resources, 
by linking different research assets. To support this larger goal, this student project will develop a 
system that captures the link between people and instruments in Mineral Resources. The system will 
leverage existing data sources in the organization and data analytics to support more personalised 
forms of capability discovery. 
Relevant field/s of study: This project is most suitable for students in the following fields of study: 
• Computer Science  
• Informatics/Geoinformatics 
  



                 
 

Duties/Tasks: The student will contribute to the implementation of the smart linking and discovery 
system. This includes: 
• Processing, cleaning, integrating data used for analysis 
• Extending existing data sources with relevant information for building the system 
• Database engineering and GUI development 
• Work closely with the supervisor to get familiar with analytic techniques used to build the system 
• Prepare related documentations 

 
 
 


