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Fig. 1 Geological settings of Dongsha area,

the northern South China Sea
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49. 0818'E, /K& J 1 666 m, H g DA AP T8
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Fig. 2 Chronological framework and

sedimentation rate at Site 973-4
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—0. 0%~ —2. 26%0 Z [i] , - B Sy — 1. 670 (&
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Fig. 3 Benthic foraminiferal carbon and oxygen isotopic values versus depth
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Fig. 4 Mass percent of TOC and TS, mass ratio of TOC/TS in gross sediment samples versus depth at Site 973-4 and

concentrations of SO% in porewater versus depth at Site HD-319
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Fig. 5 Mass percentage of TOC and TS, mass ratio of TOC/TS in gross sediment samples versus depth at
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AFAE DR ot ok LB 7K B 2 3k A6 B2 AT DL B3 Y e
Y — R AR Ficks 55— & A FL 6 IR
Eh e SMI I (16 38 50

de

J=¢'D, — 4)

" dx

b J g W e iE

D, JHERERY W AR A

o NUTRRYFLBR B 5

¢ NIRRT

x HUTRYIREE

973-4 ul oz U R W B4 W3 R R BB O 3,19
mmol « L1 « m ", 5 ¥ b &R Bl 35 ¥ 5 o 92 AR 1Y
PEREN 5.72 X107 m* /s FLBRE R
75560 1T A B B9 B el B R 2,43 X 1070
mmol » cm ™% » a”' (£ 1), GC-10 uf fif FH 7] ¥
Fkat AR R A B b s i 3.80 X 107
mmol « cm %« a 'PYLE I, AR 973-5 vl i SMI
B A 5 AE 45 B Bl (GR 1), 973-4 3
i SMI {4 H o 3l & e A1 3K 5w i 65 (0. 8 X 10°°
~1.8X107* mmol * ecm™% « a~ ') . 55 iF b &
POORME BBl (2.0 X 10 ~ 2.6 X 10°°
mmol « em ? « a ) 5973-5 B H gl T
A 3 T £ A1 R AL A I SR — R I
N TR R LA i SMIT IR B A L K %)
JUAJER RS S IEA ALY & i AR R LR Y
k)= 3 A (1 SMIJE B Ry 7K & W i 51 3 Tl <
T . Borowski S A K — UL LT
50 m Y SMI Rl 2 £k vk B2 86 2 5 R &8 % 2 Ik
(LSAFAIEEF
F 1 973-4 BRI 973-5 ih i SMI R B R HAH X HIE

Table 1 SMI depths and relevant data
of Site 973-4 and Site 973-5

o T BREL M SMI % FH i .

i R
/(mmol « L~ tem™1) /em  /(mmol scm™ 2ea” )

973-4 3.19 900 2.43 X108 A

973-5 7.70 750 3.80X103 SCHRC54]
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16 E B TURR A v, A LR T 1 43 il 02 4
il B AR AR L AR P R E X AR ST L DT
TOC &5 EEF 1 S & & 2 1EH &R,
2 AN TOC F1 TS # 2 B T ALY W B 1 28 b
Hi 28 RV A A G M, 9734 3 7 1 FE 6 1 2R B0
b 0.02CH 6a),973-5 3 {7 i A 56 R BAL A
0. 22 6b), X Ut B W & JF A 17 76 B 1) 4 ¢
Mo BIIEIX 2 AN 307 F 2R BRI T R HE i
TEANTRAEN A VE A DL BEIR S A Ak o il 550 R
PEATHY . BEAh . 2 AN a7 2 DU ) TOC/ TS

Wik K TIRFBICR YR TOC/TS HZ A T IE#
TFEPEUT R (TOC/TS=2. 840. 8) i B P, iX AT
A2 N g 8 O B E S AOM AR FHAE IR LA
T 55 A6 NI A HIL DR R SR A A
TR 5 = B2 ) T B A A SR 1T R R A
A58 1 H e ) AOM A FH RV 538 0 1A 3 1 5 J2 1
BRI T LA TOC/ TS 8 WY AR T 1E 5 ¥ v B0 AR
Y,

M2, 973-4 il 7 9735 ¥l A 1 2 4 A 0
SMI £ Z& TR UUR Y A B % R TG 5h, Hid

1.0 1.0
a - 973-43k i 973-53k {31
il @ il
0.8 3 0.8
Q @
< o
@
0.6 0.6
&2 B
- z .
0.4 0.4
0.2 0.2
0.0 | ; ‘ ; 0.0 ‘ ‘ : |
0.00 0.28 0.56 0.84 1.12 1.40 0.0 0.4 0.8 1.2 1.6 2.0
TOC/% TOC/%

6 973-4 3 (a) F0 973-5 S5 4L (b) MARH o TOC 5 TS S EMME X1
Fig. 6 Interdependency between TOC and TS percntage in sediments at Site 973-4(a) and Site 973-5(b)

SRAG S XU B R B T AR
4.2 8"C X% RiEFNHI NG AL

JUE A IR AR IS B (101 2 5 BUR WA L HURR
T v 22 i 7 AR VR DS 4 4 (E X4 R X DT
Wy e AT A LR 5T A DR A AT A A
A EF NN AT EDIRRY) R Z R IR FL R 87 C
RSl v I SRR 7/ B = W AT S IR T
T AT 2 N R AT L R 8" C e R
TR N O R A A R 48 A AR B0 s R A
UL R A2 BT A2 AR T el BT B OF s
PERDM 0,

Millo 255 f1 Uchida 265 % ¥ 58 X Ui 1
" C i B 119 RS A AT L H S8 R 0 A7 1R 4k 08 S 56
F L HAT 1026 ~20 U6 i B 2 i L 2 T B A= 1 A

A R R A Y . 3 R A OGPk A
KAy A I A FLIRE R e s H 2 A, R
oK & BB R 60 A B R £ e UKL B 2, DI
h 2 A L5 SR VR A A AR B R A B A T
B LI SEAR 8 C 7 AT Z W AN, 3R AR Fb
A LI Cibicidoides 5Efk 8 C 5 g K- . 2R
A fLH Uvigerina 5efk 8 C 5 LB . Cibi-
cidoides B 8" C . Uvigerina W T 0. 9%, 2 H K
2K FFLBR K 2Z 1] DIC 9 8 C 22 5 3% i 19, i
E“H G 3 7 (vital effect)P5) ) 438 ~ 440
embsl R KU ERE—ILLZI] T 9 4> Uvigeri-
na spp. Ml C. wuellerstor fi TLAFHIZ . B 338
~340 cmbsf Z 48 H Ath 8 4~ 2 7 Uvigerina
spp. M H A C. wuellerstor fi #1357 22 (H (X
GOIFAEREIR 8 C ZEM/NER 2, [HRER
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Fz 2 973-4 ¥ {i Uvigerina R 8" C {E (8" Corigna ) 5 Cibicidoides Z 1 1R B 8 C 1E (8" Covierivea ) R E ZEXT b

Table 2 Contrast between original §" C of Uvigerina and the values derived from Cibicidoides at Site 973-4

J2 {5 /embsf TOC/ % 8" Coriginal / %0 8 Cew-derived / %o 3" Coriginal — 0" Cew-desived/ %
IEH W TR DB CIE VS S X e S — R ¥ SR X I OB
19~21 0.23 —0. 40 —0.55 0.15
58~60 0.35 —0.53 —0.59 0.06
178~180 0.35 —0.47 —0. 64 0.17
318~320 0.34 —1.06 —0.97 —0.09
358~360 0.19 —0.99 —0.97 —0.02
378~380 1.02 —0. 86 —1.02 0.16
398~400 0. 40 —1.08 —1.04 —0.04
438~440 0.46 —1.05 —0.96 —0.09
B IR XL
338~340CY/D FHEAHD 0.18 —1.46 —0.79 —0.67
518~520 0.34 —1.90 —1.04 —0. 86
558~560 0.34 —2.00 —1.95 —0.05
598~600 0.34 —1. 86 —2.04 0.18
618~620 0.35 —1.53 —1.79 0.26

72, Y/D SR BT (338 ~ 340 cmbsf J2
A0 oI 3R 2B A LR Uvigerina spp. LA
WA H L C. wuellerstorfi W) &% C 1 11
1. 36%0 XL M M EH IR TR TX 2 ff
FLHCZ ] 0. 6900 1 7 226 . 5 A5 HIL 4y B3 3
FOEVURYALBRIK 0" C i B A St DA A /2 38 ik
2N JEA LR 0 C 22 5 AR AR Js B A2 X B
973-4 B2 Y/D FARMIIRY Z EMZT 24
FEBC 2 AR BUTR Y TOC & & A0 22 g0 )L,
¥ S XCRHE DT h AL Uvigerina spp. i) 67 C
B W ©, 7 B C. wuellerstor fi 1 Uvigerina
spp. 1Y 8" C 22 5L K T 1E B I A DAY 19 AH I
BH(F 2), XFEW 973-4 367 LY H A HLY R
53 itk I AN I 3 RS A AT AL He sk ) 7 3% i £ ) 32
BFEH . AL PO B <10 em/ka 1 I BT
Py v B IR A AL R R A7 3R AR B 52 3 A WA B
(bioturbation) B S22, i 973-4 ¥h A ULFR 4 1Y
BARULAH R 14. 71 em/ka. Uchida 557 F)
A1 C FT C M5 B P 7 2 (Coupled " C and
1 C Isotopic Mass Balance) "t HER: T R A L H
e ) o 2R 20 1 i A LB S A o3 f R R Iz 2 A
sz TOC J5 o ¥k BE AR (9734 3l i AR A DU AR
Y TOC ¥ i i Bk 0. 34 %6,973-5 S 0 K

0.77%) 45 I, L Z W& UL W A LR JE Ak 53 i
XA A fLHRGER 8V C g, Sz ffifg 2 41
i 7 FERFE TR A Uvigerina spp. 1 87 C
T AR A AR 52 A7 1 170 A% 1 i RS 2 f
T OO oA L) S8 A o3 it 5 BT ) TE ALK Ttk
iy 8% C 51 Y [ AR Bk R 3k 2 B AR FLE A= 1
S AE A L He 7 R 0 5% e 0 AR L AR s L IS A
fLHL 8V C 5% 0] B2 DU IR IR & R Ve SR I
PR3 3l S He AOM 1R H 1 4%

¥ R X Uvigerina ) 8% C — % — 1. 0%,
~ 0. 1T IR XY 87 C IS — 2. 599 ~
—1.92% A R IX Uvigerina Hife/h 8 C 5
FER SR IX R 87 C 22 {H 1. 82000, X — 21K
[T R e i S T ol N U Rl T @
Uvigerina 1 8 C 28 4L 5 Bl (— 1. 8%y~ 0)16 91,
K % Uvigerina spp. ) 82 C KT —1. 90%0 1Y
RO TTAR Y %) U5 Sy v SR T S i B G AR . R ]
Uvigerina B 6 C Q& T 2 D ui iy R4 SR 15 8
TURY 5% 506 sh AR Y 13 1 (8] 3ae) , Horh
973-4 3 ML AEARFE 19~300 cmbsf 2 B % 5
XULERY) . 318~500 cmbsf JZ B AR R —1& R
X DY, 518 ~1 361 cmbsf B F 2 %
SRIXUTRR . 973-4 3 {57 R B oK B TR B LR
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JEBCRN 973-5 sl A H 2 BLUURR 4 AE XF 48T DL
B i Uvigerina spp. B9 8" C i 1 (&l 3), H
t 973-4 B Y 518 ~520,558 ~ 560,578 ~ 580,
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1 000,1 098~1 100,1319~1 321,1 339~1 341
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FRAECE 3) . 9734 w2 B il 22 90 R 8
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Xif ¢ )2 TR e ML Ak b e [m] o7 3R 40 ) — o 5%
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—0.40%02 8] 5 973-5 u i AF AR AE B3R )2 Be i 7
YA (0~463 cmbsf) f) Uvigerina spp. By 8% C —
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—0. 46900 2 A5 %k 1 1 AL 35 7R U I 4808 IR X
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CHARACTERISTICS OF SEDIMENTARY GEOCHEMISTRY AND
THEIR RESPONSES TO COLD-SEEP ACTIVITIES IN DONGSHA,
THE NORTHERN SOUTH CHINA SEA

ZHANG Bidong'?, WU Daidai'*, WU Nengyou®

(1 Key Laboratory of Gas Hydrate, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences,
Guangzhou 510640, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 Qingdao Institate of Marine Gedogy, CGS, Qingdao 266071, China)

Abstract: The northern South China Sea is a typical active cold methane seeping area and the seeping
fluids certainly have critical impact on the geochemistry of the sediments. Two gravity cores, 1375-
cm-long at Site 973-4 (with water depth of 1,666 m) and 935-cm-long at Site 973-5 (with water depth
of 2,998 m) respectively, were recovered from cold methane seeps in the Dongsha area. Total carbon
and total sulfur analysis, foraminiferal oxygen and carbon isotope tests of the sediment samples at
both sites are studied. According to the total sulfur and their porewater data from adjacent sites, it is
deduced that the two sites have shallow sulfur methane interface and high methane fluxes. The depth
of sulfur methane interface is 900 cm under the sea bottom at Site 973-4 and 750 cm under the sea bot-
tom at Site 973-5. TOC and TS data demonstrate that cold-seep fluids and their AOMs are the con-
trolling factors of the precipitations of pyrites. Oxygen and carbon isotopes compositions of Uvigerina
spp. indicate that the activities of cold seeps in Dongsha area has been attenuated since the last glacier
maximum and this might be the results of rising global sea level.

Key words: cold seeps; authigeinc pyrites; foraminifera; sedimentary geochemistry; gas hydrates



