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On Earth, methane has a strong link with biological activity.
First CH4 detections on Mars in the early 2000's [1-3] have
therefore been debated as a potential biotic origin. However,
terrestrial CH4 has also well-known abiotic sources [4] that must
be investigated on Mars. Both its arduous detection and the
incomplete comprehension of its cycle limit our understanding of
martian CH4 abiotic hypotheses [5]. Based on orbital serpentines
detection on Mars [6-7]; the P-T conditions of Mars'
underground [8]; and the mafic-ultramafic nature of its crust [9],
the main abiotic option would be the combination of two specific
reactions.

The first is serpentinization, a water-rock reaction oxidizing
iron-bearing silicates such as olivine and pyroxene and reducing
the water to form dihydrogen.

The second is the reaction of the so-formed H2 with a carbon
source (CO or CO2) to form hydrocarbons, thanks to metallic
catalysts.

To study the viability of such processes in martian
environment, we have performed a series of experiments in
martian underground conditions with 2 different setups.

The first one, denoted “Wet”, is a flexible gold-titanium
reaction cell [10] focusing on water-rock reactions: mainly
serpentinization, but also methanation.

The second, nicknamed “Dry”, focuses on gas-rock
interactions: methanation.

Due to the destructive and high consuming nature of those
experiments, we have developed and used a shergottite analogue.

Results of those experiments will be presented, including gas
(H2 and CH4) production capacity; and secondary mineral
description by XRD, TG, and SEM analyses. The martian
analogue used will also be discussed [10].
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