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Cultivation of methanogenic microbial

community from 2-km deep subseafloor
coalbeds using a continuous-flow bioreactor
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Deep subseafloor environments associated with hydrocarbon reservoirs have
been least explored and hence the nature of deep subseafloor life and its
ecological roles in the carbon cycle remain largely unknown. In this study,
we performed cultivation of subseafloor methanogenic community using a
continuous-flow bioreactor, called down-flow hanging sponge (DHS)
reactor. The sample used for the reactor cultivation was obtained from 2 km-
deep coalbeds off the Shimokita Peninsula of Japan, using the drilling vessel
Chikyu. The coalbed samples were incubated anaerobically in the DHS
reactor at the in-situ temperature of 40°C. After 34 days of the operation,
microbial methane production was evident. Phylogenetic analysis of 168
rRNA genes showed the growth of phylogenetically diverse microorganisms
in the reactor. Predominant archaeal components were closely related to
hydrogenotrophic methanogens Methanobacterium. Some predominant
bacteria were related to the clostridial spore-formers. We clearly observed
"C-bicarbonate incorporation in rod-shaped methanogens, as well as "C-
acetate incorporation of other cells by a NanoSIMS ion imaging technique.
These microbiological data obtained from the DHS reactor generally support
a geochemical indication that microbial processes contribute to the
biogeochemical carbon cycle associated with 2 km-coalbeds in the deep

subseafloor biosphere.
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