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Fig.1 Structural location and division of structural units of Lishui Sag
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Fig.3 Thermal evolution profiles in Lishui Sag
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Fig.6 GC/MS chromatogram of Yueguifeng Formation mudstones in Lishui Sag
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Fig.7 Characteristics of biomarker compound parameters of crude oil and mudstone of the Yueguifeng Formation in Lishui Sag
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Table 2 Group composition and carbon isotope of crude oil in Lishui Sag

5 AL Bt TAIEE /% T /% IEZ/% W% A BRI AL 3R/ %0
WZ226 i R 91.33 2.23 2.06 4.38 -28.7
LS36 W i 2 W 65.79 29.02 4.28 0.90 -26.2
LS36 W H 420 H 72.46 26.81 0.41 0.32 -26.8
LF PN FREE 90.42 4.26 3.11 221 -27.4
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Fig.11 Comparison of GC/MS chromatogram of crude oil in different lake-type basins with crude oil in Lishui Sag
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Table 3 Composition of natural gas in Lishui Sag
Jpe Ci/% Cy/% Cy/% nCyf% nCs/% iCyl% iCs/% Cei/% CO»/% No/%
WZ13 4.76 0.51 0.17 0.03 0.01 0.03 0.01 94.47
WwZ13 1.19 0.14 0.04 0.02 0.02 0 98.59
LS36 55.45 3.63 1.88 0.47 0.09 0.42 0.15 0.21 34.15 3.55
LS36 55.10 3.67 1.92 0.48 0.09 0.43 0.16 0.21 34.50 3.44
LS36 56.52 3.83 2.69 0.75 0.30 0.50 0.34 1.11 31.74 1.06
LF 59.48 11.95 10.02 4.49 1.69 4.04 2.17 6.16
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Table 4 Composition and carbon isotope of natural gas in Lishui Sag
. AL G
#HS Ci/%  Cy/% C3/% nCy% nCs/% iCy% iCs/% Cqs/% Cyp/% Ci/Cys Ci/%  Cy/%  Cs/%0  nCy/%0  CO,/%o
WZ13 8623 924  3.08 0.54 0.18 0.54 0.18 0 13.76 0.86 —4420 -2920 -32.60 -17.20 —4.00
WZ13 8440 993 2.84 1.42 0 1.42 0 0 15.61 0.84 —46.60 —33.00 —33.20 —26.30 —4.20
LS36 89.00 583 3.02 0.75 0.14 0.67 0.24 0.34 10.99 0.89 -46.30 -29.55 -29.96 -26.86 —5.03
LS36 88.79 5091 3.09 0.77 0.15 0.69 0.26 0.34 11.21 0.89 —46.13 -2931 -27.07 -2693 —4.67
LS36 8558 5.80  4.07 1.14 0.45 0.76 0.51 1.68 14.41 0.86 —44.40 —-2890 2640 —27.00 —4.60
LF 63.38 12.73 10.68 4.78 1.80 431 231 0 36.61 0.63 —44.76 2724 2513 2552 2220
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Fig.12 813C] patterns of natural gas in Lishui Sag
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Table 5 Geochemical characteristics of source rocks in Yueguifeng Formation that encountered in Lishui Sag

AR K A K WZ263F AR WZI13JF g4l LS359F HHugd WZzAS; H g4
R./% 0.4~0.7 0.4~0.8 0.88~1.38 0.9~1.18
MR Y% 40~60 25~55 28.51~81.91 3.99~7.99 7.87~27.14 26.15~46.57
5" C(PDB/%o) <-28 -23~-27 —27~-28.1
a1 nCo; nCig nCizr nCyy nCy7 nCig nCyy
A E =1 =1 =1 =1 =1 =1
LERE L >13 >1.1 >1.87 >1.78 >1.13 >1.5
Co7/Cao i b% 1.5~4.0 1.5~2.5 0.66~1.51 0.51~0.91 1.02~2.51 0.34~0.47
HARS befa s 20~40 10~50 8.9~34 5~47 12.1~17 17~24
4- TP £ e 4 4L 30~50 30~150
B e/ 5 ke 5~30 5~30 3.2~16.9 1.15~8.8 7.7~14.5 30~65
RN =4 30~100 100~200 103~287 28~720 57~234 5.1~8.5
Ca/Cys T N5E >1 >1 02~1.8 0.42~1.06 0.5~0.72 0.5~0.9
LR e AR AL 0 3~15
BB dRH 0 0 0.06~6 0.08~0.99 0.03~0.6 0~0.02
Ts/Tm >1 <1 0.49~1.46 0.23~0.98 0.95~2.06 0.45~0.57
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Table 6 Controlling factors of basin types on source rocks
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AN ATYPICAL LACUSTRINE SOURCE ROCK AND ITS PETROLEUM
CHARACTERISTICS IN THE LISHUI SAG OF THE EAST CHINA SEA

CHEN Xiaodong, JIANG Yiming, QI Binwen, YU Zhongkun
(CNOOC China Limited-Shanghai, Shanghai 200335, China)

Abstract: The lacustrine mudstone of the Yueguifeng Formation of Paleocene is the predominant source rock in
the Lishui Sag of the East China Sea. Both natural gas and condensate have been found there. However, it is rather
different in hydrocarbon sources with the typical lacustrine rift basins in Eastern China where oil dominates.
Comprehensive source rock evaluation on the Yueguifeng shale suggests that there occurs dead carbon to certain
proportion, which cannot generate petroleum. In addition, the thermal evolution maturities are not in coupling with
the requirement of the conversion index from organic matters to hydrocarbons. The organic matters in Yueguifeng
Formation shale are mostly terrestrial in origin, and the percentages of lacustrine aquatic organisms varies. There
occur some differences in geochemical characteristics between the Yueguifeng source rocks and the typical
lacustrine source rocks. The type of lake-basin have certain control over source rock evolution. Based on the
comparison of geochemical characteristics of Yueguifeng source rocks and the petroleum generated in the sag
with those of the typical lacustrine source rock and petroleum generated in different lake-type basins, it is found
that over compensate and balanced compensate lake basin dominated the Yueguifeng period. And the shales in
Yueguifeng Formation are atypical lacustrine source rocks.

Key words: atypical lacustrine source rock; Yueguifeng Formation of Paleocene; lake basin type; overfill; bal-
ance fill; Lishui Sag; East China Sea
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