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Introduction:  The search for life on Mars is a primary focus 
of sample return missions planned for the coming decades. Al-
though the chance of finding extant life in returned samples is 
small, it is non-zero, and suitable precautions must be taken. 
Mars sample return (MSR) missions will be designated COSPAR 
category IVb-c[1], and sterilisation of Martian material will be 
essential prior to removing samples from biocontainment. Previ-
ous studies indicate that gamma irradiation with doses exceeding 
30 Mrad may provide a suitable method of biological sterilisation 
due to the limited alteration it produces in the host sample [2,3]. 
The present study provides further information regarding gamma 
irradiation effects on petrological, chemical, isotopic, and or-
ganic properties in a range of Martian analogue material. 

Methods: A 60Co radiation source was used to expose the 
samples to ≥30Mrad. A broad range of analytical techniques 
have been employed to analyse irradiated and unirradiated sam-
ples; these include electron, optical and IR microscopy, XRD, 
Raman spectroscopy, ICP-MS, light stable isotope analyses (C, 
N, O), and analyses of organic compounds. 

Results:  The effects of gamma irradiation on mineralogical, 
chemical and isotopic properties are limited. XRD results dem-
onstrate that gamma irradiation has no obvious systematic effects 
on crystal structure. Optical properties of most minerals are unaf-
fected, though halite is a significant exception, as discussed in 
detail by [2]. Preliminary electron microscopy investigation (sec-
ondary electron imaging) revealed no significant surface altera-
tion effects. The finest-scale features are under investigation by 
Field Emission SEM (and TEM where appropriate). Detailed re-
sults from major and trace element, stable isotope, organic, and 
Raman spectroscopy analyses will also be presented at the con-
ference. 

Implications:  Samples returned from Mars may require ster-
ilisation prior to removal from biocontainment and distribution to 
the scientific community, at least in the case of the initial sample 
aliquots released. The results of this study continue to support 
gamma irradiation as a preferred sterilisation technique. In com-
parison with chemical or UV techniques (which only sterilise 
surface materials), or dry heating (which causes significantly 
more damage to key scientific records), gamma irradiation repre-
sents an excellent combination of effective sterilisation and sam-
ple preservation.    
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