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Abstract: Cold seep carbonates record the changes of fluids and environments in the methane seepages, which is important to
reveal the sedimentary environment changes. The carbon and oxygen isotope profiles of the northern South China Sea and their
vary intervals were studied. The results show that there are correlations between 6" C and 6'® O along the profiles. Combined
with the published 8"°C and 6" O data, it is suggested that the correlations between them along the profiles are common, with
the maximum correlation coefficient R* of 0.933 1. Accroding to the statistics results, both the §"*C and 6" O vary greatly for
the cold seep carbonates in the northern South China Sea, which maximal varing interval can be 34.50 X107* and 5.89 % (Vien-
na Pee Dee Belemnite. V-PDB), respectively. The correlations between 8" C and §'® O along the profiles perhaps indicate the
changes of original fluids, the mineral formation or recrystallization, the complex methane seep systems and the diagenetic
effects. For different cold seep carbonates, the vary intervals of 8" C were influenced by the participation degree of seawater.,
and the vary intervals of 8'® O perhaps were related with the precipitation temperature and the Mg of calcite.

Key words: isotope; methane seep; cold seep carbonate; the northern South China Sea; environmental geology.

HIEBIR RS (NHRABRRG) 2 —Fh 2 04 et al.,2001;Han et al.,2004 ; Bayon et al.,2007 ; Paull
TR A SR B4 (Kulm e al., 1986; Roberts et al.,2007) , i T H 5 KRS KE WY WL Loy il
and Aharon, 1994; Naehr et al., 2000; Peckmann i BB YR 55 v A B T A ) B B () % ) A 6 T 3%

ELWMA :EHEKAREEESTH (Nos.41476050,41106047).
EE BN :AH L (1979 ), 2, BIFFSE 61 Wi+, EEMNFH LB IR RS JEIRT RS WY R 5GP . E-mail: yangkh@sio.org.cn

SIS AL, TR o0 RUA 56 2016, 7 AL 3 68 5 U 2R 49 21 358 78 A 9k L 1) 30 3K 0 o M BR B 2, 41(9) 2 1206 — 1215,



Bl

1 UL A < T AL A T e 15 U AR 8 BRI R A A G ST 0 3D SR 1207

JUZ R A IR IR Fh A 2 P e 8 I R 40 10 B 2™
Wy, e o e IR S S AL 7 I (anaerobic oxidation of
methane, B/ AOM) Fl i B8 £k 38 I AE H (sulfate re-
duction. fif ¢ SR) 51 & 14 FF 55 Bk BE 39 =5 1 UL IE 19
(Boetius et al.,2000) it 5% T H e 38 I 16 30 #1321
3B 18] 4 A2 Al B R AE P BE B T R GE1R B 1Y I
A4 % (Teichert et al.,2003; Campbell, 2006). [F] B,
% ROKIR Eh A W J& — AP 5 B A9k I (Schrag et al.,
2013) , 7E4 BR Bk - rp B AT 8 2 A9 4 L IR ot B
2 SRR R 5 T L A vy PR R BIE 5 42 R A 24, ()
I HY T KB W 53 ik 1 2250 2 T e 1 SRR PR Eh 5
WFFEA T AR RAR SR G W I 185 20 ik o 54k
KAIRUKE W oIS A48 ).

WF 5 2 WY 3 ) R T L AR Bl e A7 A 2 b Ve SRR
B XA TGRS AR UDHE S AR R VDR VR IR
e DRI PG 90 ¥ R 25 (R 855, 2007 s A2 I8 45, 2012)
Horb & 75 rg W E2 3 T IE 7F 36 3 19 % R (Feng and
Chen,2015) , AR S8R 2] 1 R AR K& AR b
ZRIX BRI T % TR AL e e T AL R B TR
AR EEE DS A 0 R A L
.S AR i LU R EE EWR S A Y E
J7 1 (Han et al.,2008,2013,2014; F B4, 2008;
BREE B 4, 20095 # 5L 4L 45, 2009, 20135 Ge et al.,
20171 5 B4 06 14 A1 5% = 3K, 20135 Ge and Jiang, 20133

110° 112° 114°

Tong et al.,2013; Wang et al.,2014) , FH A & 72 I
S (201 2) X B W) A A7 Mo M BR Ak 27 25 O T R BT 9 A
T ARG A

RIR IR EE A LA Y 01 C M N & £
SYONFFAE, I 67 C JH > ) Wy 1Y e 19 >k U, i
SYO M 3k /R B A 3k PR (Campbell, 2006 ; Suess,
2014) . 7 1 b AN W] ¥l B HL A AN ) 1 e L SR ) R
FROE, IR R T8RS ARJa I, AT g S B 7% I8
BN TR FR SR SOK & AR IR A 1 25 7 T A AE
Xof i T A S AR AR 8 SR e R R S A A ) T AE S
POV CHI 0" O A [ A2 B /9 #0 OC M (b v 40 55
2013) o 177 3 A AH 5G4 78 At 1l DX V% SR 5k R 3k 5 F 5
T A &L (Gieskes et al.,2005; Takeuchi et al.,
2007 ;Bahr et al.,2009;Sun ez al.,2015). H A Hi Bk
5 1 BRI Fr BN A IR B R R 1 0 C AR Ak 5
I B4 B TE A 26 (Takeuchi ez al.,2007) . AL . ¥
SRR IR Eh o B e AR R 67 R AZ AL FT RE AL ok T ke B
T B OB IR B 1) A8 Ak A B A SCHULSE 3 ) e 1A b 356
¥ SR B IR AR e AR R) 67 R R A 06 R S AR AL RRAE
HEAT RIS, 48 s B0 B WY e 8 U B3R B A8 AR B

1 Hh R 5

[FERGPRYEDNS S S PN P L $(5 I AR BL(Q I TSN

116° 118° 120°E

052 )
oy -1 000 NS,

2,

HS-4DGg -0
5

o TR L vl

7 SR Z(m)

F1 R i AL A A SR IR A L

Fig.1 Stations of cold seep carbonates in the northern South China Sea
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Fig.2 The studied carbonates samples
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Table 1 Sampling locations of the cold seep carbonates
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Fig.3 Sampling locations for carbon and oxygen isotopes
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Fig.5 Relationships between 6" C and 6" O of cold seep carbonates in the northern South China Sea
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Table 3 Vary intervals of 6" C and 6" O of cold seep carbonates in the northern South China Sea
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Table 4 Correlation coefficients R* between 6" C and 8'® O of the cold seep carbonates in the world
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P TR IK FIR SR SR G W 43 i B B0 I 44 H e O
e R, DR T 8 1T R 2 5 T AN ] X3 010 O A8 Ak
R FEERE R 20 80 AL B B,
HJE AR R BE S W A-2, S04F , Chen, HS4aDG-2 .
HSADG S5 FE 5 22 515 K. Mg 5 £ S 5 5 it A B UL
TEWR LTI O ARk 76 J7 fift A1 — KK R, J7 i
A Mg IR E A e TH s 1%, 1 000 Ina T
0.06X 10 *(Tarutani et al.,1969). % A-2 4.
AP 2R BE 5 A h Mg BEJR A 43 HAH 2238 2.2 %6, JF
FL w6 i A0 2 i 1 L H Mg BE R EH 43 Al
B 4145 ,2013) ;Chen FES WA R, &
BETT ff A1 T Mg BEJR H 43 b AR 253K 4.5 Y0 (BRI 19 RN
BB ER,2013) . Han e al. (2008) 31 H T 44 FE & Y
8 C.0" O MBRIREL W) e & 1, A LU K 43
R i AN (R B AL e 6 7 il % o L Mg BE R 43 L
AALE K. Tong er al.(2013) 43 Hr B RE F HS4aDG-2
B 85w & i 1 e B A, T HS4DG 14 4 141 41
BAGRSTHRANAS A B 00 b KAk
i T RE R R T8 SR R R AN [R) S A7 o BE T A/
Fl A Mg BE R B 43 it N ) 3 i)

5 4Eip

(1) e HE AL RV SRR R Eh o & I 1Y 6 C #1680
7 38 A7 EAH GV 5 (2) FH O (4 A PT BB S B T 90 1R
AR KA T AR S I W IE B 2 AR B e
RO NE I H RET AR )il
TR R A RE AL 0 C M 0" O HA B KA LI
Fl, oW C M fb EE R K S 51 E,
SUOM AL AT REF IR ) Mg LR S 55 g A1 UiTE
TR RE A K.

Bt Bl 2006 F B RAEERF ZEFFTT
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