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Introduction: Even though the deep martian subsurface is 

the best place for preservation of the organic molecules and 

the safest habitat for the hypothetical martian biosphere, it 

would be hardly possible to reach those depths in the near-

future landing missions. Here we will report on the availabil-

ity of liquid water and the preservation of organic biomarkers 

in the shallow subsurface environment (down to 10 cm) on 

Mars.  

Liquid water is considered the major limiting factor for biol-

ogy at the martian surface due to low atmospheric pressures 

and overall cold temperatures. Yet, several studies suggested 

that some amount of water can exist in the shallow subsur-

face as liquid films or adsorbed “liquid-like” water. We per-

formed a set of experiments using Goddard’s martian simula-

tions chamber reproducing conditions of the shallow martian 

permafrost. We determined the fraction of the liquid water in 

various soils (e.g. JSC-1) as a function of ice table depth, 

atmospheric pressure, surface temperature and salt content. 

Amount of liquid water was determined by measuring the 

dielectric constant and conductivity of the ice-soil-water 

mixture over a broad range of frequencies (200 Hz – 20 

kHz). We then introduced various biomolecules (e.g. car-

boxylic acids) into the soil and exposed the soil sample to 

simultaneous multiple environmental stresses expected in the 

martian shallow subsurface – cycles of cold/warm tempera-

ture and wet/dry conditions, low atmospheric pressures, ex-

posure to UV and atmospheric oxidants (H2O2). Degraded 

organic molecules were then extracted using two indepen-

dent methods – pyrolysis and thermochemolysis. Based on 

liquid water abundance and the degradation rates of organic 

biomarkers in the simulated martian shallow subsurface, we 

can predict which landing locations on Mars will have the 

highest chance of detection of the evidence for cureent or 

ancient martian life.     
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