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Fig.1 The map of study area and locations of SUB2491 and M(CS2491
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Fig. 2 (a)sub-bottom data along survey line SUB2491 and sample location in the mega-pockmark,

(b)sub-bottom data close to sample location Y8 along survey line SUB2491,

(c)multichannel seismic data of survey line MCS2491 and sample location Y8 in the mega-pockmark
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Fig. 3 (a)-(e) :petrographic characteristics of seafloor authigenic carbonates from

Y8-1 to Y8-5,(f) sections of the five authigenic carbonates
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CHARACTERISTICS OF AUTHIGENIC CARBONATES FROM
A MEGA-POCKMARK ON THE EASTERN SIDE OF BAIYUN SAG,
SOUTH CHINA SEA AND THEIR GEOLOGICAL SIGNIFICANCE

LIU Xingjian''?*, TANG Dehao', YAN Pin', GE Chendong’, WANG Yanlin'
(1. CAS Key Laboratory of Ocean and Marginal Sea Geology,South China Sea Institute of Oceanology, Guangzhou 510301, China;
2. Key Laboratory of Marine Mineral Resources, Ministry of Land and Resources, Guangzhou 510075, Chinaj;
3. Evaluation and Detection Technology Laboratory of marine mineral resources,Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266071, China; 4. School of Marine Science, Sun Yat-sen University, Guangzhou 510275, Chinaj;
5. Key Laboratory of Coast and Island Development, MOE, Nanjing University, Nanjing 210046, China)

Abstract: A mega-pockmark, 1 500 m in diameter and 75 m in depth, is discovered on the east side of the
Baiyun Sag, the South China Sea. Many irregular nodules are collected from the mega-pockmark and most
of them characterized by fresh holes and seep passages. The mineral composition, microstructures, stable
carbon and oxygen isotopes (8" C and 8" O) of the five authigenic carbonates are used to trace the fluid
source and their forming environment. Mineralogical study suggests that the five carbonates are all domi-
nated by ferrous dolomite, followed by a detrital fraction, mainly composed of quartz and feldspar. The
3" C of the five carbonates falls in the range of —24. 7%,~ —10. 9%, indicating a primary source of *C-de-
pleted thermogenic methane. The §'¥O of five carbonates varies between 5. 6%,~6. 9%, V-PDB, indicating
that the " O-rich fluids are derived from the decomposition of gas hydrates and/or dehydration of clay min-
erals at depth. Gas hydrate may have existed in the sediment of the mega-pockmark. Ferrous dolomites in
authigenic carbonates are formed in sediments and subsequently exposed to the seawater, indicating that
the old methane seep was related to deep oil and gas seepage in the mega-pockmark. The live tubeworms
and gas plumes in the pockmark suggest that methane seep is still active nowadays.

Key words: east side of Baiyunsag; mega-pockmark; ferrous-dolomite; stable carbon and oxygen isotopes;

methane seep



