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Abstract: As an acceptor of electrons, sulfate plays a significant role in eodiagenesis. A shallow methane-
sulfate interface (SMI) suggests that there may be a mass of gas hydrate beneath it. The South China Sea is a
typical gas hydrate occurrence zone. Knowing about the sulfate reduction model in this area will help us
understand the eodiagenesis system and the resource potential of gas hydrate. On the basis of analysis of
sediments from multiple places on the north continental slope of the South China Sea, we propose a model that
uses sulfate concentrations at different levels to calculate the depth of SMI Sulfate reduction from shallow to
deep can be divided into three zones: the organic matter oxidation zone, the transition zone and the anaerobic
methane oxidation zone, The anaerobic methane oxidation zone can be divided into two layers based on their
vastly different sulfate reduction rates and sulfate gradients. The organic oxidation zone and the anaerobic
methane oxidation zone occur throughout the region. Whether or not the central transitional zone exists
depends on the methane flux under the methane oxidation zone. An increase in surface sulfate concentration
may be caused by organic sulfur oxidation. Before calculating the SMI depth, we should eliminate the relevant
data caused by the consumption of organic matter. If the anaerobic methane oxidation layer can be divided into
two layers based on the rate of sulfate reduction, we should use the lower layer to determine the depth of the
SML
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Fig. 1 Model of eodiagenesis in marine sediments
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Fig. 3 Sulfate concentration in the sediments with depth distribution in South China Sea
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Table 2 Difference of SMI calculation results in
northern South China Sea

Y EM&EE/m R SML/m R} SML/m SCHkSEJR
W-05 1.1 0.84 18.76 0.99 13.19 [11]
HQ-48PC 0. 83 0.74 7.90 0.87 6.76 [15]
HS-A 1.63 0.83 12.64 0.96 10.32 [14]
HS-B 2.67 0.97 11.71 0.99 11.12 [14]
XS-01 1 0.90 18.98 0.99 13.43 [13]
HS-35PC 1.1 0.87 42.7 0.91 35.61 [8]
HQ-1PC 4.16 0.88 8.43 0.98 7.0 [16]
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Table 3 The SMI calculation result differences of multiple sedimentary center of

eodiagenesis in northern South China Sea

K5 E fHIEE /m R? SML/m R} SMI;/m  SCRRSEIE
W-04 2.15 4.15 0. 31 56. 19 0.98 17.85 [11]
E-04 0.6 1.6 2.2 2.8 0. 66 12. 47 0.72 9.5 [11]
E-03 1.2 1.8 2.4 0.38 30. 1 0.55 14. 81 [11]
E-02 0.4 0.8 2.2 0. 82 8.33 0. 74 7.71 [11]
HD109 0.3 0.72 1.93 0. 80 8. 47 0.93 6.91 [17]
HDI70 0.6 1.61 2.21 2.82 0. 65 13 0.81 8.2 [17]
70GC-9 0.47 2.7 0. 85 8. 67 0. 97 7.1 [18]
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Fig. 5 The middle transition zone of sulfate distribution in northern South China Sea
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Table 4 Sulfate reduction gradient and SMI difference

5 A/(mg+L 1 ecm™ ) RS Az/(mg+ L tecem™ D R} SMIs/m  SCHRSC AR
70GC-9 7.776 0. 980 4.128 1 10. 29 [18]
E-05 22. 587 0. 956 5. 856 0. 991 7. 34 [11]
E-04 20. 139 0. 867 10. 747 0. 960 7.64 [11]
HD196 20.975 0.941 4. 661 0.932 7.16 [25]
HD109 8.736 0. 907 7.392 0. 817 7.09 [17]
GC10 7.334 0. 989 1. 536 0. 960 8.59 [17]
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