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Abstract

Shallow water seagrass meadows are characterized by high primary productivity and receives
substantial input of terrestrial organic matter from runoff, which collectively provide important
sources of organic substrate for microbial degradation and nutrient cycling within the seagrass
sediments. In the tropical western Indian Ocean (WIO) region, intertidal seagrass meadows are
subject to periodic changes of tide, which affects water level and physiochemical conditions in
seagrass  overlying  waters  and  in  associated  sediments.  This  could  alter  biogeochemical
processes in sediments and thus, affecting the source strengths of methane (CH4), nitrous oxide
(N2O) and sulphide. However, the effects of tidal changes on biogeochemical processes of these
seagrass  sediments  are  largely  understood.  This  study  investigated  the  effects  of  tide  on
biogeochemical processes of tropical seagrass sediments, by comparing emissions of  CH4 and
N2O and sulphide levels among two high tides and two low tides of each day/night cycle. While
emissions  of  CH4 and  N2O from sediments  were  estimated  by  a  closed  chamber  technique
followed  by  measuring  samples  in  a  gas  chromatograph,  sulphide concentrations  in  the
porewater sediment were determined by methylene blue method followed by measuring samples
in  a  mass  spectrophotometer.  Tide  had  pronounced  effects  on  biogeochemical  processes  of
seagrass sediments, with emissions of  CH4 and  N2O and sulphide levels (in surface sediment
layers) higher during high tide. Time of the day had pronounced effects on emissions of CH4 and
N2O and sulphide levels, and were higher during night than in day time for both high and low
tides. Also, emissions of CH4 and N2O and sulphide levels differed among seagrass meadows and
were positively correlated with water level, temperature and sediment organic matter content but
negatively correlated with seagrass below-ground biomass. These results suggest that organically
enriched tropical seagrass meadows are likely to emit to lager amounts  of CH4 and  N2O and
suffer an increased damage from sulphide toxicity during high tide.
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