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functional methanogenesis is active
during hydrothermal carbonate

alkalinity blanketing of mussel shells, in
a brine-dominated system at the

D'Orbigny Vent Field. The ability to
measure carbon dioxide emissions with
a membrane-based total-carbon dioxide

concentration system and to detect
autotrophic carbon fixation at the site is
also demonstrated. These are first direct

observations of methanogenesis in
serpentinized settings. Methanogenesis
thus appears to have the potential to

contribute significantly to C~1~
mineralization during low temperature

serpentinization. The addition of CO~2~
(e.g., calcite dissolution by fluid mixing
or partial CO~2~ adsorption by calcite
and other minerals) and H~2~ (e.g.,
serpentinization) could explain the

persistent detection of methanogenesis
in mussel shell carbonate. Although
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deep-brine CH~4~ fluxes in other
systems can be measured using similar

methods,^[@cit24],[@cit55]^ this is
only the second reported example

where CH~4~ fluxes can be detected
from an open system. Geochemical
measurements demonstrate that

methanogenesis is occurring at a vent
field on the Juan de Fuca Ridge where
there is no direct evidence of active
hydrothermal circulation.^[@cit56]^
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