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Methane abundance [ppb]
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it can be concluded that on
Mars there are sedimentary
rocks that were formed in
acidic conditions (acidic lakes
Oor oceans)

e possible terrestrial analogs:
- submarine hydrothermalism

- acidic environments
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natural acidic environments:
- areas with volcanic activity
SO,+ H,S > S + H,O
- metal mining activities
FeS, + H,0 —> Fe’"+ SO/ + Hf

in this case the extreme acidic conditions
are promoted by biological activity




geomicrobiology of metallic
sulfides

pyrite, molibdenite, tungstenite (thiosulfate mec.)
FeS,+6Fe’*+3H,0 —» S,0,>+7Fe**+6H"
S,0,;*+8Fe*"+5H,0 —» 2S0,*+8Fe?*+10H"*

Rest of sulfides (polisulfide mec.)
8MS+8Fe’*+8H* - 8M?*+4H,S +8Fe’* (n22)
4H,S +8Fe" > S,o+8Fe?*+8H*

Sg°+4H,0 (S oxidizers) - SO,#+8H"



role of the microbial activity in
the leaching of pyrite

chemical
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combination of conventional
microbial ecology techniques and
molecular ecology tools
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Phylogeny of acidophilic microorganisms detected in

Rio Tinto
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geomicrobiological model of the Rio Tinto basin

Oxic Anoxic
[0,] 4 [0,] ¥
At. ferrooxidans t. ferrooxidans
At. thiooxidans ((sz())ll
At. caldus
Acidiphilium spp.
Acidimicrobium spp.
Ferromicrobium spp.
(CH,0), CO,
Acidiphilium spp.
[0,] <60%
CoO,
Fe?* Fe’+H,0 ‘e==n Fe(OH),+H*

At. ferrooxidans
L. ferrooxidans Fe,0; ()

Ferroplasma spp.
Acidimicrobium spp.
Ferromicrobium spp.



Fe deposits older than
10° years
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boreholes drilled during the Marte

project.
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MARTE project, CARD-FISH
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Fe content of the core 8,68c¢
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1ethanogens
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enrichment cultures in
nonmethanogenic conditions:
low redox
pot I
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comparison between MERIDIANI PLANUM
and RIO TINTO

MP RTsurf RTss

e - hematite ++ ++ +
e - Jarosite ++ ++ +
e - goethite ++ ++ +
e - jonic strength ++ ++ 4+
o -temperaturesuf low  4-35°C

e -temperature subs  ? 10°C
e - methane +/- - +
e - 0Xygen +/- ++ -

e - Llorganisms ? ++ +



the actual conditions on the surface of Mars,
intens radiation and very oxidant conditions,
do not seems to be the ideal place for life
development (mechanisms of protection,
methodological problems). Life on the

subsurface has much more possibilities. It is
extremely important to develop a drilling
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