





mars atmosphere composition

species mixing ratio minor species upper limit
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methane sources on Earth (1750 ppbv)



-
EXOGENOUS
SOURCE

\_

Cometary
Impact

ATMOSPHERE

VOLCANO

L‘H ’
—

AQUIFER

m\@‘"&

/|
e |

Loss Diffusion

surface
OH loss

. PERMAFROS
G

(Abiotic)
Basaltic
Alteration

T
CHy
28 Production

(Ahmhr‘\ E

H|gh 1]
\ drothermal

(Biotic)
Methgnogens

Ultramafic Silicate
Hydration




how: serpentinization

liberate hydrogen, mix carbon, make (abiotic) methane

hydration of ultramafic siIica’té&(olivine/pyroxene)
can produce serpentine, hydrfcige.n and methane




where: Black Smoker hydrothermal vents
abiotic CH, by high temperature serpentinization

Juan De Fuca Ridge
depth 2222 m
exit temp 342 C
pressure 200 bar
chimney ht. 10 m
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300-500 C, sulfur, highly acidic (~lem




where: Lost City
abiotic CH, by low temperature serpentinization

15 km from
Mid_Atlantic Ridge
30-90 C

highly alkaline
(ammonia, m.o.m.)
20m high carbonate
towers

little sulfur minerals




Depth (km)

mars geotherms: liquid water stable in 2-25 km, 20-300 C
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methane origin, now or In the past

mical)




source strength: shorter life,




organics and oxidants don’t mix

© Viking (1976) Life Sciences Experiments (LSE)
2 GCMS: no organics found in Martian soil --




storm electric fields (triboelectricity)
change near-surface chemistry










storm electric fields make peroxide;
peroxide & products destroy surface
organics and methane

10,000x enhancement of H,O, over photochemical source™—
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perchlorate (ClO,) on Mars and Earth

(odd)chlorine + (odd)oxygen — CIO, OCIO, CIO,
ClO; + OH — H(CIO,)
ClO +H,SO, — H(CIO,) + ...
OCIO + OCIO +h O
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Organic (living) vs. Inorganic '3C carbon isotope V-PDB 12C/13C=89.4
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ratio of methane/(ethane + propane) with 8'3C (methane)
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habitability: what must be measured

 Methane to 1 ppbv, and its map,




take home

xolviars are only a start







