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Fig.1 Location of the two coring sites in the Shenhu area, South China Sea (modified after reference[297])
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1 3 ’
Table 1 Concentrations of sulfate and methane in pore water, content of total organic carbon and

authigenic pyrite in the two cores of sediment from Shenhu area

HS148 SOi~/ CH,/ HS328 SOt/ CH,/
TOC/ % /% TOC/ % /%
/cm mM (pL/kg) /em mM mM
10 32.2 20. 1 0.9 10 27.14 14.43 1.08 0. 000
47.5 1.08 42.5 1.18 0.001
80 1.43 0. 006 80 23.24 16. 55 1.27 0.008
101.5 1. 46 0. 005 112.5 1.46 0. 005
123 21.8 14,41 1.42 130 1.53 0.007
155.5 1.59 0.189 150 22.76 13. 80 1.23 0. 005
175.5 1.63 182.5 1.44 0.023
193 18.6 6.27 1.55 200 1.51 0. 004
213 1.52 0. 034 215 1.33 0.013
230.5 1. 48 0. 050 251 1.48 0.008
245.5 1.5 0. 004 284.5 17.16 17.48 1.51 0.002
263 22. 4 13.11 1.41 317 1.46 0.003
283 1.7 0. 002 337 19. 06 13.45 1.04 0.001
300. 5 1.61 0.013 354.5 1.03 0.002
315.5 1.71 0.024 387 1.43 0.055
333 18.7 14. 6 1. 68 407 17.61 17.59 1. 34 0.003
353 1.71 441 1.24 0.052
370.5 1.63 0.034 477 15. 80 13.99 1.38 0.002
385.5 1.78 0. 006 509.5 1.59 0.015
403 15.9 24. 82 1.71 547 13.11 12. 33 1.49 0.023
423 1.64 0.008 579.5 1.75 0. 004
440. 5 1.59 0.076 597 1.49 0.048
455.5 1. 65 617 11.94 13. 80 1.58 0.030
473 13.4 12.29 1.46 649.5 1.76 0.008
510.5 1.54 0. 047 667 1.62 0.088
525.5 1.47 687 11. 14 12.72 1.52 0.029
543 10. 2 13.76 1.41 0.027 704.5 1.63 0.111
563 1. 46 0. 350 719.5 1.78 0.072
580. 5 1. 44 737 1. 65 0.129
595.5 1. 65 0. 055 757 8.63 16. 54 1. 00 0.018
613 7.4 7.53 1.19 774.5 1.84 0.024
630. 5 1. 34 0.108 789.5 1.48 0.042
675.5 1. 38 0.039 807 1.78 0. 089
690 1.59 0.011 834.5 1.93 0.049
707 4.5 106. 76 1.42 852 5.82 11.48 1.62 0. 009
1 , HS148 106. 76 ,  6.27~24 82 nug/L .
pL/kg (707 cmbsD), 6. 27 ul/kg (193 ,

cmbsf) , 613 cmbsf , 32, 2 mmol/L (10 cmbsf) 4, 5 mmol/L
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Fig. 2 Pore-water and sediment geochemistry of core sediment from site HS148. (a) Profiles of interstitial
dissolved sulfate and methane. (b) Content of the total organic carbon. (c¢) Content of the hand-picked pyrite
The current sulfate-methane transition zone (SMTZ) is defined by sulfate and methane concentrations, the depth is 707cmbsf

(2) SO, /(mmol/L) (b) TOC/% ()&%
0 10 20 30 0.7 0 0.04  0.08

, i 1.1 1.5 1.9

0 5 10 15 20
CH,/(nL/kg)

0.12

1004

200+

3004

400+

BRIE fm

5004

600+

700+

800+

900

3 HS328 (a). (b) (c)
Fig. 3 Pore-water and sediment geochemistry of core sediment from site HS328. (a) Profiles of interstitial dissolved

sulfate and methane. (b) Content of the total organic carbon. (¢) Content of the hand-picked pyrite
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Fig. 4 Typical habits of pyrite aggregates from the core sediment of the northern South China Sea
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CROSS-SECTION DISTRIBUTION AND MORPHOLOGY OF AUTHIGENIC
PYRITE AND THEIR INDICATION TO METHANE SEEPS
IN SHENHU AREAS, SOUTH CHINA SEA

ZHANG Mei', LU Hongfeng?, WU Daidai', LIU Lihua', WU Nengyou®

(1. Key Laboratoryof Gas Hydrate,Guangzhou Institute of Energy Conversion,Chinese Academy of Sciences,Guangzhou 510640, China;
2. Guangzhou Marine Geological Survey,Guangzhou 510760, China;

3. The Key Laboratory of Gas Hydrate, Ministry of Land and Resources, Qingdao Institute of Marine Geology, Qingdao 266071, China)

Abstract ; Sulfate reduction associated to anaerobic oxidation of methane (AOM-SR) is considered an impor-
tant process of methane consumption in anoxic marine environments. This process results in the enrich-
ment of authigenic pyrite, which may provide important information to active methane seepages. The
Shenhu is one of the favorable areas for gas hydrate accumulation. We studied the content, distribution
and morphology of the authigenic pyrite from two cores of sediments collected from the Shenhu area. Re-
sults show that the content of pyrite increases with depth and has two peaks. The pyrite in the shallow
sediment is irregular tubelike and consists of pyrite framboids in similar size. In deep sediments, however,
the pyrite occurs as straight tubes and consisting of framboidal cores and outer crusts. Microcrystals vary
in different size. In addition, it is found that greigite always coexists with pyrite. Our results indicate a
kind of temporal variation of methane flux occurs in the Shenhu sediment: relatively high methane flux oc-
curs at the depth of shallow pyrite-rich peak, and the aerobic oxidation of methane influences bottom water
redox conditions in the sea and promotes the precipitation of pyrite. Lower methane flux occurs in the dee-
per layers of sediments, AOM-SR is the main process to the precipitation of pyrite in the deep sediment.
Overall, our results suggest that the anomalous enrichment of pyrite in sediment may be used as an indica-
tor to methane seepage events in marine sediments.

Key words: authigenic pyrite; anomalous enrichment; methane seepage; Shenhu



