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To develop geochemical tracers of hydrogen and carbon isotope systematics by
methanogen incubations
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1. The hydrogen isotope ratio of CH4 produced by a thermophilic methanogen, Mtc.
okinawensis, under high pH2 conditions (~105 Pa-H2) is affected by the isotope ratio of H2, as pointed
out in a previous incubation. This pattern is named as the & DH2 effect. This effect also appears to
account for the diverse hydrogen isotope fractionation between CH4 and H20 previously observed in
H2-enriched culture incubations.

2. The hydrogen isotope fractionation between CH4 and H20 in hydrogenotrophic methanogenesis under low
pH2 conditions (<102 Pa) observed in experiments is in the range of 0.66-0.74.

3. Hydrogen isotope fractionation exhibited in laboratory incubations under low-pH2 conditions is
consistent with that observed in “ young” methane reservoirs but inconsistent with that observed in

“ aged” methane reservoirs.



1
1
122
[Takai et al.
2008 PNAS]
100
123
2
123
)
13Cl12C
H,
H,
)

D/H

[Kawagucci et al., 2014]

)

1980

3000



)
30
/
3
H,
HO H, CO,
1 4~14
1 6~12
24

Methanothermobactor thermoautotrophicus
AH 55

H, CO,
H,-CO,
H,-CO,
@
@
€))
H2 2 H2
<0.001
1-3 H2
02
H20 H2 €02

1 400

20

24

20

[Kawagucci et al., 2005 Analytical

8
60 /
@D
)
®
Chemistry]
@
&)

dD-H2
dD-H2

dD-H2

dD-H2



(3)dD-H2

dD-H2

*

®

dD-H2

dD-H2

1

1. Okumura T., S. Kawagucci*, Y. Saito, Y.
Matsui, K. Takai, and H. Imachi, Hydrogen
and carbon isotope systematics in
hydrogenotrophic methanogenesis under
H2-limited and -enriched conditions:
Implications for the origin of methane and
its isotopic diagnosis, Progress in Earth
and Planetary Science, 3:14, DOI:
10.1186/s40645-016-0088-3, 2016.

o
KAWAGUCCI, Shinsuke



