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The characteristics and formation mechanism of authigenic minerals
in shallow sediments of Shenhu area, northern South China Sea

XIE Lei'?, WANG Jia-sheng'? and LIN Qi'*?
(1. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, China;
2. Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China)

Abstract: Based on detailed researches on the species, abundances, crystal morphological features and stable C,
O, S isotopes of the authigenic minerals in shallow core sediments of Site 5B and Site 4B within Shenhu area gas-
hydrate potential deposits of northern South China Sea, the authors found that authigenic pyrites and carbonates
are the dominating species in shallow sediments, and that great differences exist between Site 5B and Site 4B in
abundance, distribution, morphology and grain size of pyrites and carbonates. Taking into account the same ge-
ological background of both sites in Shenhu area, the authors have inferred that the great differences might be
related to the local methane flux and deep structures in different sites. Authigenic pyrites might have been
formed by the anaerobic oxidation of methane or organic matter with sulfate reduction. Extremely negative sul-
fur isotope of pyrites might be related to the co-action of sulfate reduction bacteria and sulfur disproportionate
bacteria. Authigenic carbonate was probably formed in a relatively complicated process, and carbon isotopic
records might reflect mixed carbon sources of methane, organic matter and sea water.
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Fig. 1 Abnormal occurrence related to gas hydrate in Shenhu area(modified after Chen Zhong et af. > 2008)
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Fig. 5 SEM photographs of typical authigenic minerals in sediments of the study area
a—SiteSB b— c—Site4B d— e g—Ill
— h—

a—framboidal pyrite aggregate in Site 5B b—single framboid feature c—rod-type pyrite in Site 4B d—octahedral microcrystal

e g—type Il carbonate particle f—spawn-like carbonate crystal h—rhombus carbonate crystal

34
BT /% 515 apyp /%0 % S /%o
0 00 004 55 50 5 40 ] 01 02 03 04-5 48 46 H 2 0
0 ] ] 0
100 100
* E -
4 N “ ©
. ArRS
200 "} ﬂ’ . | 200
¢
‘: " < M
S0 ‘Qp .
00 o0 Lo 1] X F 100
. . 3 ¢
.
g ¢ . 4 of ¢ .
o *
T~ L *
B *l 0 150_! ‘W .
<y . . 3 .
. .
. o o 1*
0 [ . * .
** * e
* N *
[N . I 200
LR IPY KX 200 . RS
600 ety o o o3 of 600 .,
. e dle e o\ R R
¢ W MY
L d - ‘ ‘0
N * * ¢
" . ) L 700 ‘e ¢ .
700 . o L 4 250s . o 20
PRI | 4 ¥ AL . . .
$, +* “3;’ 0 o,
. U >
s00]% & LW L s00 N ¢
00 . * .
. . »
£ ¢ te s .
300 * ~ 300
SiteSB Site4B
[§ SiteSB  SitedB

Fig. 6 Authigenic pyrite abundance and sulfur isotope in Site 5B and Site 4B sediments
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