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Introduction: Unique microbial ecosystems
inhabit hydrothermal spring environments. These
environments have the capacity to preserve

biosignatures left by microbial cells within siliceous
sinter layers deposited by the springs [1]. The discovery
of hydrothermal deposits on Mars [2] has recategorized
terrestrial hot springs as Mars-analog environments,
driving forward the study of biosignature preservation
in these settings to help prepare future missions to Mars.

By exploring the preservation of organic matter from
extremophile microbes in terrestrial siliceous sinter, it is

possible to

extrapolate the degree of organic

preservation possible for hydrothermal siliceous sinter
samples on Mars. The sinter samples for this project
were collected at the surface and subsurface from 2 cm
to 18 cm in depth from spring vent to distal apron to
explore the coupling of depth with preservation of
biosignatures. (Table 1)
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Methods: Organics analyses were performed with
py-GC-MS. Gas chromatography-mass spectrometry is
used because it is similar to the SAM instrument that
Curiosity is equipped with. GC-MS along with
pyrolysis can be used to detect alkanes and alkenes
within the rock record. This study builds on the methods
of [3] by exploring the organics yield from samples
treated with space flight-like pyrolysis GC-MS.

Figure 1: A Satellite imagery of Iceland with capital Reykjavik
and (B-D) sample sites Hveravellir, Gunnuhver, and
Lysuhdll,] with sampling sites labeled [3].



53rd Lunar and Planetary Science Conference (2022)

Samples were analyzed with both flash pyrolysis (at
600°C) and SAM-like ramped pyrolysis (at 35°C/min).

Flash pyrolysis and ramped pyrolysis apply heat to
extract organic hydrocarbons preserved within the
silicious sinter samples. It is crucial to understand how
organics may be liberated from these rock types with
space flight-like techniques.

Results: Preliminary results indicate a complex
mixture of alkanes and alkenes (Cy to Cis) [Figure 3],
and several aromatic molecules with variable methyl
functional groups. Sample 160726,06,1 (Figure 3) is a
7cm deep sample from the Gunnuhver vent that has one
of the lowest total organic carbon of the samples in this
study (0.02%) [3] although several acyclic and cyclic
organic molecules are detectable using py-GCMS.
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Figure 2 Graphs depicting alkanes and other organics
extracted from the sinter using py-GC-MS. Shown in units pg
lipid/mg sample.

Discussion: These findings reveal that alkanes and
alkenes are readily detectable in both the surface and
subsurface samples. Further analysis aims to determine
the degradation pattern related to burial depth and
sample age. Hot spring mid- to distal aprons are still
geomorphologically definable in older and degraded
terrestrial sinter systems and thus can be detectable on

2645.pdf

Mars from orbital satellite imagery. Biosignature
preservation likely deteriorates throughout geologic
time scales due to fumarole overprinting in hot and dry
environments, like Gunnuhver. Fumarole overprinting
is a likely experience for Mars with long lived volcanic
heat and dynamic water histories. This study indicates
that organics detection is possible in relatively young
hot spring deposits. Rovers equipped with pyrolysis-
GC-MS instruments may be able to detect organics in
inactive hot spring deposits if those deposits are
relatively young. Thus, landing site and selections of
samples are of paramount importance while searching
for organics in the surface and subsurface of Mars.
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