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Warmer environment
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Mars /[ Iceland

Iceland is a compelling Martian analog

Hydrothermal

R
& 5

67°20'E

Nili Patera
P : - '-FI}:.-!. o

67°40'E

9°10'N

9°N

. CT:;t Scenes
DO1_027487 1841 X1 D4N112W

® '-‘-" -F.' K 'I

i

DO1_027764_1842_X1_04N112Ws

Al G20_026221_1836_x1_03N111wil
_ A /

Voigt et al,, 2024 Bes @ [ hydrated S“ica_

LPSC 2025




Biosignature

Investigation

First study directly comparing acidic to circumneutral Icelandic Hot spring deposits;
their preservation potential, and their detectability with modern space flight - like
technology
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Iceland sample Location
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Methodology

Pyrolysis Derivatization Thermochemolysis

Heat used to break down B Jenttomake Degradation of organic
larae molecules into organic molecules more compounds through heating
g polar and detectable by in the presence of a chemical

smadller molecules
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Neat Flash
Pyrolysis

METHODOLOGY
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RESULTS
PYRO: 600°C & 850°C
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RESULTS

PYRO: 600°C & 850°C

ALKANES AND ALKENES DETECTED
@® Pyro 600

@® PY850
12

10 Temperature alone is not enough

to break bonds in acidic samples

Pyrolysis temperature 850°C is
4 superior to 600°C
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RESULTS

TMAH:FATTY ACID METHYL ESTER

FAMES DETECTED
20

15

+# OF FAMES DETECTED

LPSC 2025



RESULTS

TMAH: ALKANES AND ALKENES

ALKANES AND ALKENES DETECTED
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RESULTS

TMAH: ALKANES AND ALKENES

TMAH is capable of liberating
a diversity of organics in both
acidic and neutral conditions
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RESULTS

TMSH: FATTY ACID METHYL ESTER
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RESULTS

TMSH: ALKANES AND ALKENES

ALKANES AND ALKENES DETECTED
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RESULTS

TMSH: ALKANES AND ALKENES

TMSH is less efficient at
methylating organics in acidic
conditions than TMAH
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RESULTS

TMAH: RAMPED PYROLYSIS 35°C/MIN
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RESULTS

TMAH: RAMPED PYROLYSIS 35°C/MIN

TMAH ramped pyrolysis is
capable of liberating organics in
neutral conditions
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Results

summary

Total carbon content and mineralogy play a key role in biosignature preservation. But
these result show that there are other factors that enhance the detection of biosignatures.

Neat vs Reagent TMAH vs TMSH
Using_a thermochemolysis reagent is more TMAH exhibits superior performance in
effective than heat alone detecting both alkanes and fatty acids

Fatty acids vs Alkanes Ramp vs Flash

Fatty acids and hydrocarbons such as alkanes
and alkenes are readily detectable in both
acidic and circumneutral environments

Flash pyrolysis outperfoms ramped pyrolysis
in the detection of biosgnatures
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Iceland Biosignature Preservation

TC (%) 0.18 0.09 0.24 0.1 0.3 0.12 0.14 0.41 0.58 0.58
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