35 BE3 M o & F % t B
2013 4E5 A PETROLEUM GEOLOGY & EXPERIMENT

Vol.35,No. 3
May,2013

XE4HS:1001-6112(2013)03-0307-07

AEERZMRERE SR E U RFIERENX
AT Rt

([P R Wb T E RS S, i 200092)

doi:10. 11781/sysydz201303307

TEE R EOE AR IR AL RIS (P g=T, q) HEAT T R SEURI 2 I 5 B A AH S5 AT , R T8 A IR b 2 U U2 I J A
FEHIKE , WL XTRE S 8 C 55 8" 0 MOCHESF M 4HT , IR S R ALK AR T R A R K AR, WifE4l 6 C
Xt AR TE , BURE B A= T BRI FRIEE N AT . WEE4L 6" C LA E NI nT LUK 4R 3 AL B, T 578
WS AR AR AR L , AR 5] J2 BRI A & B HAT 22 50k, WX5-STI 75 AL 6" Cppp (318 3. 83%0) WA FE CZ24-1-1 (1
B —1.34%0) W E , -5 0 J0 A2 JE AR AR AR ST R, 28 W ) — J2 B ) X 3t U B Bt EL A 25 Sk o b bl 40 ) 437 38 IR AR
BER, R T ) 5 R SR A AU DL LR R IR R B A 2B

SR AW ) s IRAE SR s SRR A 5 Bk SR 35 JR RS S BRIR SR 25 5 Pl T 7 b

hESE S TEI22. 1713 XHERFRIZAD: A

Characteristics of carbon and oxygen isotopes of carbonate
rocks in South Yellow Sea Basin and their implication

Zheng Yangdi, Cai Jingong
(State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract; Based on the analyses of carbon and oxygen isotope composition and palynofacies of carbonate source
rocks (P,¢g=T,q) from the South Yellow Sea Basin, the formation and controlling factors of effective source rocks
of marine facies were studied. The correlation between 8" C and 860 indicated that the carbon and oxygen car-
bon isotope compositions were similar to those in original ocean. The §"C,,, values in P ¢ were heavier than
those in T, ¢, indicating for higher biological productivity, which was favorable for source rock generation. Based
on mean value, the §”C,,; values of P,q were divided into 3 evolution stages corresponding to the changes of pa-
lynofacies, indicating that the formation of source rocks varied among different layers. The 6" C, values in P, q
from well WX5-ST1 were 3. 83%o in average, obviously heavier than those from well CZ24-1-1 (-1.34%o in
average ). It corresponded to the high content of amorphous organic matter, and proved the differences of source
rock formation among different regions in the same layer. The comparison of carbon and oxygen isotopes and pa-
lynofacies showed that the effective matching of biological productivity and preservation condition was favorable
for source rock formation.

Key words: biological productivity; preservation condition; palynofacies; carbon and oxygen isotopes; source

rock ; carbonate rock; South Yellow Sea Basin
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Fig.1 Tectonic division of South Yellow Sea Basin
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Table 1 Test data of carbon and oxygen isotopes
of carbonate rocks in South Yellow Sea Basin

8 Cppp/ 8" 0ppy/

4 W2 H5 H%E/m Mn/Sr

%0 00

CZ-1 3467.10 ~-1.34 -7.24 0.13

CZ-2 3467.40 ~-1.11 -7.31 0.11

35 CZ-3  3468.10 -1.37 -6.93 0.06
CZ24-1-1

g CZ-4 3468.70 -1.44 -7.08 0.24

CZ-5 3470.50 -1.22 -6.80 0.11

CZ-6 3471.45 -1.56 -6.96 0.18

X6 1) -1.34  -7.05 0.14

W5-1 2355.40 3.64 -6.72 0.05

W5-2  2356.40 3.49 -9.69 0.12

W5-3  2357.30  3.59 -6.68 0.09

W5-4 2357.40 3.15 -8.38 0.08

%= W5-5 2358.80 3.09 -7.08 0.07

WX5-ST1 & W5-6 2360.20 4.22 -5.82 0.01

4 ws-7 2360.30 3.75 -7.23 0.0l

W5-8 2361.30 4.31 -6.80 0.05

W5-9 2361.70 4.04 -6.88 0.03

W5-10 2362.50 4.18 -7.37 0.03

W5-11 2363.60 4.63 -6.30 0.04

e (11 17F) 3.83 -7.18 0.05

Wi3-1 2101.50 3.27 -6.24 0.03

Wi13-2 2102.00 3.41 -5.81 0.01

Wi13-3 2103.00 3.74 -5.28 0.02

Wi3-4 2103.30 3.36 -7.12 0.02

Wi13-5 2103.50 4.18 -5.30 0.01

WI3-6 2104.00 1.65 -12.45 0.54

WI13-7 2105.90 0.15 -8.34 0.04

Wi3-8 2106.10 2.05 -8.48 0.05

Wi13-9 2106.70  4.08 -5.53 0.01

WI13-10 2107.50  3.61 =-7.39 0.02

WI3-11 2107.80 4.28 -5.18 0.01

Wi3-12 2108.25 1.69 -7.44 0.04

Wi13-13 2108.30  4.33 -4.02 0.02

m Wi13-14 2109.00  3.53 -4.93 0.02
WX13-1-1 &

gy WI3-15 2109.30  2.35 -6.77 0.03

Wi13-16 2110.00 2.67 -8.49 0.03

Wi13-17 2110.30  2.61 -6.34 0.02

W13-18 2110.80  2.40 -6.30 0.02

Wi3-19 2112.00 2.75 -7.62 0.03

Wi13-20 2113.00 2.69 -9.35 0.03

Wi13-21 2113.30  0.53 =-8.73 0.06

Wi3-22 2114.30 1.14 -8.01 0.03

Wi13-23 2114.60 2.93 -7.23 0.03

Wi13-24 2115.80 2.13 -8.77 0.09

W13-25 2116.65 3.05 -5.94 0.03

W13-26 2117.20  0.99 -9.47 0.09

W13-27 2117.40  0.29 -8.40 0.06

Wi13-28 2118.30 -0.18 -7.41 0.08

S (28 1) 2.49 -7.23 0.05
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Fig.3  Correlation of carbon and oxygen isotope compositions,

rock—eval pyrolysis and palynofacies of carbonate rocks in South Yellow Sea Basin
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