Enhanced methane oxidation in an estuarine turbidity maximum
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ABSTRACT: Methane and suspended particulate matter (5P concentrations, monitored
bimonthly during ane hwvdrological vear (2003-2004) along 70 km transects in the tidal regions of
the Garanne and Dardogne rvers (S0 France), showed a significant negative correlation, both
zpatially and temporally, During spring in clear waters (SPAL < 50 mg L), methane production was
first evidenced by a net increaze in methane concentrations, in parallel with temperature and a
decreaze in Aver flow, In summer, as soon as the estuarine turbidity maximum [ETW) appeared and
5P concentrations exceeded 100 mg L', methane concentrations decreased from ~600 to ~30
nmal L' in one month, More downstream in the turbid Gironde estuary, methane concentrations
were occazionally below atmospheric equilibrum. In dark microcozms, high methane conzumption
waz obzerved in zamples from the ETM with SPAL concentrationsz »2,000 mg L', but not after
removing the 5P by zettling (5P = 16 mg L), norin a sample collected few kilometers
upztream, with 5P =3 mz L. Methane oxidation was also able to draw down methane
cancentrations below half the stmosphede equilibrium value in an ETAY sample. Suzpended clavs in
the ETM enhance methane oxidation and strongly reduce methane fluxes to the atmaozphere,
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