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Introduction:  One of the major yet unsolved ques-

tions is whether life is unique to our planet. Recent data 

indicate a plausibility to contemplate microbes existing 

in seemingly hostile places other than Earth with Mars 

representing the most prominent example. Despite the 

fact that the geologic and climatic conditions prevalent 

on Mars bear a challenge for the survival and evolution 

of Earth-like organisms, past and possible present Mars 

may have hosted conditions that could be habitable. 

Assessing the habitability of Mars and detecting life, if 

it was ever there, depends on knowledge of whether the 

combined environmental stresses experienced on Mars 

are compatible with life and whether a record of that 

life could ever be detected. However, our current abil-

ity to make these assessments is hampered by a lack of 

knowledge of how the combined effect of different 

environmental stresses influence the survival and 

growth of organisms. Many combinations of stress, 

such as high radiation conditions combined with high 

salt and low temperature, relevant for early Mars, have 

not been investigated. 

Furthermore, a lack of experimental studies on how 

anaerobic microorganisms respond to such stresses 

undermine our knowledge of Mars as a location for life 

since the planet is essentially anoxic. 

Therefore, the MASE (Mars Analogues for Space Ex-

ploration) project [1] was proposed to gain knowledge 

on Mars habitability and on adaptation of anaerobic 

life forms to extremes by analysing Mars analogues on 

Earth while also allowing to optimise mission opera-

tions and life detection.  

 

Aim: This European project aims at advancing our 

ability to assess the habitability of Mars and whether 

the combined environmental stresses experienced there 

are compatible with life by investigating samples of a 

diverse set of Mars analogue sites on Earth. Another 

focus is laid on whether a record of that life could ever 

be detected. 

 

 

The MASE project: The project was launched in 

2014 and studies are already underway. In particular, 

the MASE is currently working on the  

i) Isolation and characterization of anaerobic mi-

croorganisms from selected sites (e.g. sulfphidic 

springs in Regensburg Germany, cold acidic lakes in 

Iceland, brines from the salt mine in Boulby, UK) that 

mimic environmental conditions on early Mars and 

were sampled in the early stage of the project. 

ii) Study of their responses to realistic combined 

environmental stresses that might have been experi-

enced in habitable environments on Mars. First exper-

iments were conducted to look at synergies between a 

range of stressors such as desiccation and radiation 

using the novel isolates obtained from successful en-

richments. 

iii) Investigation of their potential for fossilisation 

on Mars and their detectability by carrying out a sys-

tematic study of artificially fossilised organisms ex-

posed to known stresses. 

 

The MASE project allows us to gain knowledge on 

Mars habitability and on adaptation of life to extremes, 

it also presents opportunities to optimise mission oper-

ations and life detection.  
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