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Magnification of flaky-graphite
Ohtomo etal., 2013, Nature Geoscience/
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The oldest evidence for life

Ohtomo et al. (2013)
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HyperSLIME & energy metabolisms
Hyperthermophilic methanogens
4H:+CO2 = CHs+2H:0 + organics
Hyperthermophilic carboxidotrophs
CO+H:0 = H:+CO: + organics
Hyperthermophilic sulfur-reducers
H:+S+CO: = H:S + organics

IGeochemical processes
Hydrothermal fluid + metal sulfides
—  4FeS:+2H:0 = 4H: +FesOs+6S
Hydrothermal fluid + ultramafic rocks
6FeSiOs+ 7TH:O = 3FesSOs(OH), + FesO + Hy)

Influx of inorganic matter
Degassic from magma
H, CO., CH,, S, CO, SO:
+ infiltrated

3FeCOs +6H:0 = H: +3C0:+FesOy.
4H:+CO; = CHi+2H:.0
—
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(CHO)0(NHS) li’o‘ +424Fe(OH); + 756C0, = 862HCOy + 16NH," + HPO* +424Fe*" + 30411,0
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(CH:0)10o(NHe)isHsPO, + 14H:0 = 39CO, + 14HCO; + S3CH, + 16NH, + HPO

‘flﬂz’g%g)l"f (NH.),:H:PO; = 106CH;CH:COOH + 106CH:COOH + 212CH;CH:OH + 318CO: + 102H. + 192NH; + 12H:POs
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"~ (CHO Yoo NH:)H:PO, + 18665 => 106CO; + 16NH: + H:PO, + 106H:0
BT

(Jcmg)ma\m)lmm +212M10, + 332C0; + 120H,0 = 438HCO5 + 16NH;* + HPO,* +212Mn™
(CH;0)106(NH;),H,PO, + §:820; = 7.2C0, +98.8HCO; + 16NH, + 424N, + HPO? +49H,0
iCHg(l)ma(NHa)loHsPO4 +424Fe(OH); + 756C0, = 862HCO5 + 16NH," + HPO,* + 424Fe® + 304H,0
5 gcgg&a&{;  H.PO, + 3¢ = 39CO, + 67THCO; + 6THCO; + 16NH, +42.4N, + 53HS +39H,0
(CH:0)u06(NHy)isHLPO, + 14H,0 = 39C0, + 14HCO5 +53CH, + 16NH' + HPO,
- g(g%gawpm = 106CH;CH,COOH + 106CH;COOH + 212CH;CH;OH + 318CO; + 102H, + 192NH; + 12H:PO,

36Z+2CH,0 = H:S +2HCOy SR
2ser” +3CH,0+H" = 2H,S +3HCO5 JT
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4Fe* + CO, + 11H,0 = CH,0 +4Fe(OH); + 8H" IR S R BB
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10Fe* +2N67 +24H,0 = 10Fe(OH); + N, + 18H"

7 ;rogcé),agﬁ%o* +16HNO; + HsPOs = (CH;0)106(NH:)iHsP O, + 1380, EASRR R ARL
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Mn* +0:505 + H:0 = MnO,+2H" {E2s
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