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Stoichiometric-coupled dynamics of carbon, nitrogen and phosphorus influences
aerobic methane production in lake ecosystems

IWATA, Tomoya
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The present study surveyed nine Japanese deep freshwater lakes to show the

pattern and mechanisms of aerobic CH4 production and subsurface methane maximum (SMM) formation. The
results showed that the availability of organic carbon controls N accumulation in lake waters
thereby influences the CH4 production process. The microbial community analyses revealed that the
distribution of picocyanobacteria (i.e., Synechococcus) was closely related to the vertical
distribution of dissolved CH4 and SMM formation. Moreover, a cross-lake comparison showed that lakes
with a more abundant Synechococcus population exhibited a greater development of the SMM,
suggesting that these microorganisms are the most likely cause of methane production. We conclude
that the stoichiometric balance between DOC and DIN might cause the cascading responses of
biogeochemical processes, from N depletion to picocyanobacterial domination, and subsequently
influence SMM formation in lake ecosystems.
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