Subsurface Organics in Aseptic Rock Samples From the Mars Analog Rio Tinto Experiment: What Life Lies beneath? 
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The subsurface is the key environment for searching for life on planets lacking surface life.  This includes the search for past/present life on Mars where possible subsurface life could exist [1].

The Mars-Analog-Rio-Tinto-Experiment (MARTE) performed a simulation of a Mars drilling experiment at the RT site, which is considered an important analog of Sinus Meridiani on Mars and an ideal model analog for a subsurface Martian setting [2].   Conventional vs. robotic drilling was performed in a massive-pyrite deposit from the Iberian Pyritic Belt, applying life detection experiments and anti-contamination protocols. ATP Luminometry assay (Lightning-MVP, Biocontrol) provided insights for potential contamination from core-handling and environmental loadings (e.g.,6,700-36,000-RLU/cm2).

Searching for bulk organics of biological origin in a subsurface sample from a planet is a key step to assess possible life within it.   We report here on bulk organics amount (C-org= 0.03-0.05Wt%; N-tot= 0.01-0.04Wt%) in tuffs, gossan, oxidized/ fresh pyrite stockwork (Borehole#8;>166m).  C-org is too low to sustain a heterotrophic community at depth [3].  Rather, this supports former results from MARTE suggesting that a subsurface community including aerobic and anaerobic chemoautotrophs and strict anaerobic methanogens sustained by Fe and S minerals exists [4-5].

During the 2005 Robotic Drilling Field Experiment measured ATP amounts also provided information on total biomass in the subsurface (Borehole#7 ~5.7m, ~avg. 153RLU) vs. surface soil samples (~1,500-81,449RLU).  Preliminary ATP data indicate that cleanliness/sterility can be maintained by applying a simple sterile protocol under field conditions.  Science results from this research will support future Astrobiology–driven drilling missions planned for Mars.
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