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Fig.1 Location of the study sites( modified from reference[ 12])
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Fig.2 Mass percent of sediments with grain size =65 pm and 30.8 ~65 pwm, magnetic susceptibility of sediments,

authigenic pyrite abundance, sulfur isotope, Fe/S ratio variability with depths in Site DH-CL11
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Fig.3 Mass percent of sediments with grain size =65 pm and 30.8 ~65 pwm, magnetic susceptibility of sediments,

authigenic pyrite abundance, sulfur isotope variability with depths in Site 973-2
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Fig.4 Mass percent of sediments with grain size =65 pm and 30.8 ~65 pm, magnetic susceptibility of sediments,

authigenic pyrite abundance, sulfur isotope variability with depths in Site 973-4
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Fig.5

K-T curve of Site 973-2 sediments

The alphabets a~f refer to sediments in 171~ 175 c¢mbsf,355~359 cmbsf,435~439 cmbsf, 545 ~ 549 c¢mbsf,
577~581 cmbsf,665~669 cmbsf water depth, respectively
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Characteristics of Magnetic Susceptibility of Cored Sediments and Their Im-
plications for the Potential Methane Events in Northern South China Sea
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Abstract; In marine methane seepage areas, sedimentary magnetic susceptibility was characterized by abnormally low
values, which was related to the formation of authigenic minerals resulted from the anaerobic methane oxidation
(AOM) within the sulfate-methane transition zone (SMTZ). In this study, 400 sedimentary core samples from Site
DH-CL11, Site973-2 and Site973-4 drilled in the northern South China Sea were measured. In connection with the
relative content and the sulfur isotopic values of the authigenic pyrites handpicked from the aforementioned 3 sites, the
variation characteristics of sedimentary magnetic susceptibility and its indication for methane seep events at the poten-
tial gas hydrate areas in the northern South China Sea were discussed. At Site DH-CL11, sedimentary magnetic sus-
ceptibility first significantly decreased and then abnormally increased within the paleo-SMTZ (705.5~765.5 cmbsf) ,
which is probably related to the depth change of the SMTZ. At Site 973-2, sedimentary magnetic susceptibility showed
a decreasing trend within the paleo-SMTZ (453 ~492.5 cmbsf). Greigites were discovered under the SMTZ, which
may be related to frequent changes of the SMTZ or the anaerobic oxidation of authigenic pyrites. At Site 973-4, sedi-
mentary magnetic susceptibility significantly decreased within the paleo-SMTZ (584.5~878 cmbsf) , which was con-
sidered to be resulted from methane seep events. In general, these results show that under the methane seepage envi-
ronments, HS produced by AOM reacts with magnetic minerals in sediments, resulting in the dissolution of magnetic
minerals coupled with precipitation of paramagnetic pyrite, both of which will make an anomalously low MS value in
the SMTZ; However, with low HS™ concentration, insufficient supply of HS™ will lead to partial pyritization, which
will result in the preferential formation of greigites followed by secondary magnetic susceptibility signals. Therefore, in
gas hydrate prospecting areas, abnormal characteristics of the sedimentary magnetic susceptibility are feasible to indi-
cate deep methane flux variation, thus to show a further indication for the evolution of the underlying gas hydrate oc-
currence. The abnormal characteristic of sedimentary magnetic susceptibility becomes an indirect but available method
to explore gas hydrate occurrence, which is helpful for gas hydrate exploration in the northern South China Sea.

Key words: magnetic susceptibility; authigenic pyrites; methane events; northeastern SCS; sediments



