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Methane is a relatively potent greenhouse gas compared with carbon dioxide. Although the concentration is low in the
atmosphere, recent rise in concentration makes it an important issue to understand methane flux in the surface
environments and restriction of methane emission to the atmosphere. Methane is mainly produced by thermal degradation
of organic matter in deep region or microbial methanogenesis in anaerobic condition of subsurface area. In marine
environments, methane is mostly consumed by anaerobic methanotrophic archaea (ANME) and/or aerobic
methane-oxidizing bacteria before it diffuses to the atmosphere. On the other hand, there were only a few reports of
anaerobic methane-oxidizing activities in terrestrial region. In previous study, we found biogenic methane was
accumulated in terrestrial sediments in the Kanto Plain in Japan and freshwater-adapted anaerobic methane-oxidizing
archaea subgroup (ANME-1) dominates in the sediments (Takeuchi et al. 2011). To make it clear whether the biogenic
methane is produced or consumed, we analyzed chemical compositions of gas and interstitial water in the sediments and
measured microbial activities of methane production and oxidation by tracer experiments.

Methane was mainly detected in the Holocene mud layer and the stable carbon isotopic compositions of methane and
DIC indicated that the biogenic methane was produced by microbial methanogenesis through carbonate reduction
pathway. Results of activity experiments showed both methane oxidation and production activities occurred in the
sediments. The rates of methane oxidation were larger than those of methane production. It is consistent with the results of
phylogenetic analysis that genes of ANME-1 were more abundant than those of methanogen. The Holocene sediments
have been deposited under marine environment since Last Glacial Maximum. The interstitial water initially had marine
compositions, but later, was exchanged with fresh water from surface environment. The methane production would have
occurred after the exchange of interstitial water, and subsequently methane oxidation by ANME-1 would have occurred,
resulting in the oxidation of part of methane in the sediments. The methane oxidation reaction would have been controlled
by amount of sulfate ion in the fresh water.




