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Fig. 1 Schematic of massive dissociation of gas hydrates along the continental margins (modified from reference [6-8])
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(modified from reference [39])
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Abstract: This study summarized the research progress of the geochemical response indices of methane seepage in
gas hydrate zones and analyzed the respective problems of applying any single indicator, including the concentra-
tions of CHy4, SO; , and CI in the interstitial water of shallow surface sediment changes with depth; correlation and
ratio between the weight percentage of sedimentary total organic carbon (Wroc) and that of sedimentary total sulfur
(Wrs) of total bulk in shallow surface sediment; the carbon and oxygen isotope composition of the authigenic car-
bonate; the sulfur isotope composition of authigenic barite, pyrite, and gypsum; and the carbon isotope composition
of the benthic foraminifera shells and biomarkers. The results show that the carbon isotope composition of the dis-
solved inorganic carbon and the CH4 and SO; concentrations in the interstitial water can be used to identify the
current methane leakage; moreover, the combination of Wrg, the sulfur isotope composition of authigenic minerals
(barite, pyrite, and gypsum), the barium content variation and barium fronts, and the carbon isotope composition of
biomarkers can exactly reflect the occurrence of methane leakage during geological history. Therefore, the multiple
geochemical indicators of sediment and interstitial water can be combined in the related research cases. With the
advances of non-traditional stable isotopes (e.g., Fe, Ca, and Mg) and sediment redox-sensitive elements (e.g., Mo,
V, and U), the new geochemical response indices of methane seepage are expected to be determined. Ultimately, the
studies regarding combined geochemical indicators of methane seepage will provide a valuable tool to explore gas

hydrate and understand its formation and decomposition processes.
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