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Evidence for previous life on Mars may be provided by
biomolecules. Biomolecules of interest include polycyclic
aromatic hydrocarbons (PAHs) (Fig. 1). Although PAHs can
occur abiotically, identifying abundances of specific PAHs can
be indicative of a biological origin. PAHs are highly stabilized
aromatic structures resistant to heat and pressure that may be
able to withstand the high pressures and temperatures inherent to
Martian burial environments, including metamorphic, diagenetic,
and impact processes. Due to the largely inhospitable surface
environment of Mars, potential biosignatures likely reside in the
subsurface [1].

Past subsurface hydrothermal systems and mineral matrices
might be key as minerals and fluid environments could confine
and protect biomolecules. However, certain fluid and mineral
environments are destructive to biomolecules as they include
acidic and oxidative stressors [2].

To investigate the preservation potential of PAHs in simulated
Martian conditions, four minerals were selected as the starting
materials. Selected PAHs were added to the minerals, and the
mineral/PAH samples were subject to four fluid environments:
25 % NaCl in H2O, 5 % Fe2O3 in H2O, 2 pH solution of HCl in
H2O, and an anhydrous environment. The resulting samples were
held constant at 150 °C for 200 hours in a heating furnace.
Following an extraction protocol, samples were analyzed by gas
chromatography – mass spectrometry to identify the presence of
the PAHs and their degradation products.

Preservation potential varied significantly between the PAHs
in the simulated conditions. A number of degradation and
oxidation pathways were identified (Fig. 2). Much of the
preservation potential results were within theoretical estimates,
however, several experiments provided unexpected outcomes.
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