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Anaerobic Mineralization of Organic Matter and Sulfate Reduction
in Summer at Ganghwa Intertidal Flat, Korea
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;. Abstract ::

Despite its significance in understanding ecological structure and biogeochemical element cycles,
there have been few studies on the microbial mineralization of organic matter and mineralization
pathway in the intertidal flat of Korea. We measured anaerobic mineralization of organic matter and
sulfate reduction rate, and evaluated the significance of sulfate reduction in total anaerobic carbon
respiration at the southern part of Ganghwa Island. Depth—integrated carbon mineralization rate
down to 6 ¢cm depth ranged from 41.9 to 89.4 mmol m™ d', which accounted for approximately 216
tons of organic matter mineralization in entire intertidal flat area of Ganghwa(300 km?). The results
indicated that capacity for the organic matter mineralization in the Ganghwa tidal flat is
comparable to highly productive salt marsh environments, Mineralization rates in the sediment
amended with acetate were 2~5 times higher than in unamended sediment. The results implied that
microbial mineralization was limited by the availability of organic substrates, and the organic
matter mineralization capacity seems to be higher than estimated at ambient organic substrate
level. Depth—integrated sulfate reduction rates within 6 cm depth of the sediment ranged from 20.7
to 45.1 mmol SO,” m™ d”, and sulfate reduction was mostly responsible for organic matter
remineralization. It should be noticed that the increase of H.S in the sulfate reduction dominated
tidal flat may result in the decrease of biological diversity.

Keywords : Ganghwa intertidal flat, Anaerobic respiration, Organic matter mineralization, Sulfate
reduction
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Fig. 1. Diverse biogeochemical reactions mostly mediated by bacteria in the sediment.
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Fig. 2. Location map of the sampling site in Ganghwa intertidal flat.
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Fig. 3. Vertical profiles of water content and pore water constituents in the sediment. Error
bars indicate the mean *= 1SD from duplicate cores.
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Table 1. Summary of the environmental parameters for each site

St Depth Temp. Density Porosity Burrow Density(no./m?) Chlorophy]l—a
" |Range(cm) (c) (g/cm?) < 2cmi.d. > 2cmi.d. (mg/m®)

0~2 1.9 0.43
2~4 1.9 0.43

JH 4G 23.5 9.4 0.49 80 16 35.0
6~8 2.0 0.45
0~2 1.9 0.58
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4~6 1.9 0.56
6~8 1.9 0.54
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DG 4G 24 17 0.66 32 32 21.1
6~8 1.6 0.66
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Fig. 4. Mineralization rate of organic matter measured as accumulation of total CO, over time in
unamended and acetate amended sediment samples.
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