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Figure.  Thermal emission maps from the Mars 
Global Surveyor highlighting areas on Mars where 
spectra are consistent with A) the Nakhla martian 
meteorite (a clinopyroxenitic rock) and B) 4 
different high-ca pyroxene compositions. Color 
bars indicate abundance of that compositions 
across the surface (up to 20%).  Grey (A) and dark 
blue (B) denote dust cover. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Background 
Knowledge of the surface geology of Mars comes from spectral and chemical data acquired remotely 
by spacecraft orbiting and roving the planet. However, we are missing some basic information needed 
to correctly deconvolve the remotely collected data. Although Martian mineralogy is similar to 
terrestrial mineralogy, the elemental and impact-derived structural differences are sufficient to hinder 
a precise match to current mineral spectra libraries, producing serious issues in interpretation. And 
although we have Martian meteorites (launched from the surface as ejecta following large impacts), 
their full potential cannot be realised. Martian meteorites can be thought of as free sample-return 
missions, but unlike the Apollo missions to the Moon where rocks were returned from specific 
locations, that context information is missing for Mars. The two principal obstacles to establishing the 
launch sites for these rocks are: composition - limited sensitivity of the spectral dataset prevents a 
definitive match to surface rocks (Figure 1); and chronology - lack of consensus on the geochronology 
of Mars meteorites and uncertainties around surface age. Without context information, interpreting 
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the geologic record that Martian meteorites contain, and using that knowledge to understand the 
geology of Mars, becomes extremely difficult. 

 
Project Aims and Methods 
By combining in situ mineralogy and petrology with spectroscopy on Martian meteorites, this project 
aims to enhance our understanding of Mars formation and evolution by:  

1) Replacing terrestrial with Mars-specific mineral spectra and using these on existing orbit-derived 
bulk spectral datasets in order to unravel the surface mineralogy of Mars. 

2) Using advanced characterisation tools to evaluate the impact of mineral structure on spectral 
features and to understand the geochronology/thermochronology of the meteoritic minerals.  

 
Integrate outcomes from (1) and (2) with results from complementary chronology study to uncover 
the source craters of the Martian meteorites and provide a geological context for these free sample-
return materials. 
 
Candidate 
The ideal candidate would have a background in planetary geology, geology, or chemistry, 
with an interest in Martian geology, mineralogy and geochemistry.  
 
Training 
Training will depend on the specific interests and abilities of the PhD candidate, but could 
include: (a) petrologic analysis of martian meteorites (SEM, EPMA, EBSD, FTIR, Raman, etc..) 
including presentation interpretration of data; (b) deconvolution of bulk spacecraft derived 
spectra; (c) image processing; and/or (d) some computational manipulation/modeling. 
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