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Methane forming methane hydrates along continental margins is produced mostly by mi-
crobial methanogenesis. Results of gas compounds and stable carbon and hydrogen isotopic
studies indicate that methane in these hydrates was produced by methanogens through carbon-
ate reduction pathway. However, the geochemical interpretation is not supported by microbio-
logical studies.

From late 1980’s, researches of ODP and IODP revealed that subsurface biosphere is wide-
spread under deep marine sediments and the microbes are still active in the subsurface region.
Studies of marine sediments in the Blake Ridge and the Cascadia Margin showed that numbers
of subsurface microbes and their activities in the sediments were closely related with the distri-
bution of methane hydrates in each region.

Three regions are proposed as main methanogenesis location around the methane hydrate-
bearing regions: (1) near surface sediments below the sulfate-methane interface (SMI), (2) sedi-
ments within the hydrate-bearing region and just below the BSR, and (3) deep region far below
the BSR. So far, it is not obvious how methane provided from each region contributed to the for-
mation of methane hydrate. Multidisciplinary studies are necessary to estimate contribution of
methane provided from each region.
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Fig.1 Hydrocarbon ratio of C/(C.+ Cs) versus car-
bon isotope compositions in natural gas hy-
drates recovered from marine subsurface
sediments. Data from Waseda and Uchida
(1998) and Uchida et al. (1999).
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Fig.3 Depth distribution of subsurface bacterial
populations. Bacterial numbers are shown
on a logarithmic scale. (Parkes et al., 1994)
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Map showing location of ODP Leg 164 Sites
with respect to the regional BSR. (Paull and
Matsumoto, 2000)
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Fig.5 Depth profiles of pore-water acetate concen-
trations and rates of bacterial activity in
sediments from Blake Ridge, ODP Leg 164,
Site 995. (Wellsbury et al., 1997)
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Fig. 6 Profiles of carbon isotopic values of methane
and carbon dioxide in the free gases, dis-
solved inorganic carbon (DIC), and bulk
sedimentary organic carbon for ODP Leg
164 Sites vs. sub-bottom depth. (Paull et al.,

2000)
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Fig. 8 Depth profiles of rates of methane production and oxidation and PCR ampli-
fication results for mcrA in sediments from Cascadia Margin, IODP Expedi-
tion 311. Modified from Yoshioka et al. (2010)
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al., 2009) b ANME OETZ#EEE LTHHINS
TLENHHEENTW B DT, MH D54 § 5 RED
HefR T, RIBUHERD &38R % 5 SOMAED
TTAMO 2SI 5 TW AWML H 5, S IR
¥, ANME 25 5- L% w AMO 2SR s h -2 &
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B AEM R R OBECIZRO» S e h ol Fh

et al.

Ml 7% M- H F

WA boT, —HIIEMHEEL, 95—
i MH 25504 LTWwW5b 2 &5, MH O 54 i3k
MORBMUNOERHP R L T B LEZ NS, €
D12E LT, HFEOENHEZ H5ND (Yoshioka
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Fig.9 Depth profiles of 6*Ccy, and 6*°Cco, from the IODP Expedition 311
transect. The dashed lines intersecting the 6"°Ccy, profiles repre-
sent the depths of the bottom simulating reflector (BSR).

(Pohlman et al., 2009)
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