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DEPTH OF SULFATE-METHANE INTERFACE (SMI) IN SEDIMENT AND AFFECTING
FACTORS IN THE PEARL RIVER ESTUARY AND VICINAL SOUTH CHINA SEA

WU Zi-Jun'?, ZHOU Huai-Yang', PENG Xiao-Tong'

(1. State Key Laboratory of Marine Geology, Tongji University, Shanghai, 200092, China; 2. School of Earth and Space Sciences,
University of Science and Technology, Hefei, 230026)

Abstract The concentrations of CH, and SO; in pore water and the carbon isotope compositions of total dissolved

inorganic (XCO,) and CH, were determined for five sedimentary cores collected from Pearl River estuary and vicinal re-
gion of the South China Sea. Results show that the sulfate concentration decreased linearly and the methane concentration
increased dramatically near sulfate-methane interface (SMI) in all stations. The geochemical profiles of pore water have
showed indirect evidence of anaerobic oxidation of methane (AOM). In the process of AOM, “CH, was oxidized faster
than "*CH,, and this caused the enrichment in residual methane 6"°C and 6°C-£CO, minimum. The SMI at stations
QA11-2,QA12-9,QA12-14 and GS-1 occurred at 12cm, 38cm,50cm, and 204 cm in depth, respectively, while that at station
BD-7 was about 600 cm inferred from the sulfate concentrations in sediments. The depths of SMI are controlled by the type
and amount of the sedimentary organic matter. Abundant organic material would speed up the depletion of sulfate via
sedimentary organic matter degradation, cause increase in methane flux across SMI, and further result in reduction of some
sulfate by AOM. Accordingly, the depth of SMI shifted towards the sediment surface. The C/N ratio and "C profile in
sediment of Station GS-1 depict a possible scenario of AOM: sediment diagenesis/remineralization consumed a large
amount of labile organic matter (mainly alga-derived), reduced the amount of the organic matter entering the base of
sulfate reduction zone, and then partial sulfate was in turn consumed in the reaction with methane due to the scarcity of
labile organic matter.

Key words Sediment pore water, Sulfate reduction, Anaerobic oxidation of methane (AOM), Sulfate-methane
interface (SMI)
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