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Source and migration direction of oil and gas in Kongqueting area, Xihu Sag, East China Sea Shelf Basin
DING Fei, LIU Jinshui, JIANG Yiming, ZHAO Hong, YU Zhongkun
Shanghai Branch of CNOOC Ltd., Shanghai 200335, China

Abstract: Kongqueting is a key exploration area in the Xihu sag of the East China Sea Shelf Basin. The ambiguity in source and migration
direction of oil and gas has brought difficulties in efficient oil and gas exploration. This time, the source of oil and gas is jointly determined by
the study of oil and gas characteristics and distribution patterns, the correlation of the biomarkers between source rocks and crude oil, and the
calculation of the maturity of natural gas. In combination with the migration effect of oil and gas, the migration direction of crude oil and natural
gas are discussed. The results suggest that the crude oil in Kongqueting area mainly comes from the source rocks of the Lower Pinghu
Formation and Baoshi Formation, with a little from the Middle Pinghu Formation. Crude oil migrates mainly from the secondary depressions to
the higher part of the slope for oil accumulation. In terms of natural gas, there are dual sources, one local source and one the source from the
Western Subsag. The natural gas generated from the Western Subsag migrates from low zone to high zone along the slope, and mixed with
natural gas generated by local source rock of the slope zone on the way, suggesting a pattern of vertical migration. Therefore, the low part of the
slope is a potential area for natural gas exploration.
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Fig.1 Tectonic map of the Xihu Sag and the location of Kongqueting area
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Fig.2 The stratigraphic column of Xihu Sag
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Table 1  Oil parameters from Kongqueting area
4 IREE/m HE/(g/em®) HEE 5/°C i & /% BB %
G2 4150 0.8422 9 0.10 2.11
z2 4107.5 0.8248 15 0.06 3.14
z2 4186 0.8152 14 0.07 3.08
Z1 4183 0.8167 5 0.04 3.27
Z1 4548.7 0.8606 29 0.07 10.54
Gl 3542.6 0.8345 14 0.04 17.91
Gl 3565.6 0.8239 17 0.06 19.53
Gl 3810.2 0.7487 -30 0.06 0.07
D2 3949 0.8380 —34 0 0
D2 4317.4 0.8443 12 0.04 9.50
D2 4333 0.8390 —32 0.07 0
G3 2647 0.8315 5 0.02 12.00
G3 3099 0.8105 ! 0.01 7.70

*2 AHUBRILESXXRASES REMES T

Table 2 Natural gas parameters from Kongqueting area

HI3/%

A f52.32/%o

H5 HE/m
CH, GH, CyHy iCH,y nC4H,y iCsHj, nCsHj,

iCqH,o/nCqH;y No/CoHg FEEE %
CO, CH, GCHg CiHg C4Hyg

Gl 3542 8352 7.61 242 049 0.37 0.11 0.04

Gl 3565 79.03 8.68 3.54 0.96 0.58 0.23 0.07  4.19

Gl 3810 7596 1033 570 1.80 0.70 0.25 0.12

G2 4150 89.1 448 0.63 0.16 0.10 0.05 0.03

G4 4093 7943 838 284 1.04 0.65 0.28 0.20

Z2 4111 81.02 735 3.03 0.74 0.64 0.22 0.16

Z2 4186 8142 729 297 072 0.62 0.22 0.16

Z1 4183 8551 628 230 059 0.51 0.18 0.13

Z1 4548 7320 843 583 1.68 1.40 0.49 0.31

DI 4198 8982 551 1.66 044 0.33 0.14 0.09

D1 4810 92.05 538 151 0.36 0.36 0.17 0.12 0.02

0.36

0.59

0.45

0.18

0.20

0.57

2.45 - - - - 1.32 0.39 -
2.72 - - - - 1.66 0.48 -
3.40 - - - - 2.57 0.16 -
500 -37.1 —22.7 -20.8 -21.7 1.60 0.08 0.79
629 346 —253 245 -254 1.60 0.07 1.02
6.19 378 272 -254 246 1.16 0.06 0.73
6.19 282 -238 -23.7 -233 1.16 0.02 1.97
411 354 -257 —244 -248 1.16 0.03 0.94
779 377 -27.6 —263 —26.2 1.20 0.07 0.74
1.99 -334 -263 —243 -23.1 1.32 0 1.16
0 —33.6 —284 —27.1 -22.7 1.01 0 1.14
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Fig.3 Variation of biomarkers with depth, from well G2
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Table 3 Biomarker of source rock and oil from Kongqueting area
- T e Coo A e Coofi bt -
5 HECyy/ MY Coo/C 29 CoJUIRIE/  Coofihipps .2 Cy ks
PEa 2R o Ts/Tm i 29/530 OBl . P 20820 3 BRI
C,000020R Caoe bt Hh i %29% Copy =30 Caotpp) (R+S) (S+R)
N 0.79(14) 0.96(13) 0.18(13) 0.7(12) 0.12(14) 0.75(6) 0.39(14) 0.38(14) 0.53(14)
0.25~2.01 0.01~2.66 0.01~0.83 0.26~2.17 0.01~0.24 0.24~1.50 0.25~0.50 0.17~0.50 0.36~0.57
P 0.24(16) 0.37(16) 0.07(16) 0.78(16) 0.18(16) 0.95(13) 0.36(16) 0.42(16) 0.56(16)
Pl 0.01~0.54 0.05~1.49 0.01~0.20 0.46~1.22 0.12~0.26 0.36~3.44 0.24~0.53 0.28~0.49 0.52~0.59
= FRE 0.39(4) 0.33(4) 0.05(2) 0.65(4) 0.16(4) 1.03(2) 0.45(4) 0.46(4) 0.56(4) o
0.15~0.71 0.15~0.56 0.09~0.10 0.61~0.69 0.12~0.21 0.43~1.68 0.43~0.48 0.45~0.47 0.54~0.57
= 0.83(2) 0.82(2) 0.14(2) 0.56(2) 0.19(2) 0.25(2) 0.43(2) 0.45(2) 0.5(2)
s 0.70~0.95 0.76~0.88 0.12~0.15 0.55~0.57 0.19~0.20 0.27~0.24 0.42~0.43 0.46~0.44 0.48~0.52
G2 — 0.31(1) 0.08(1) 0.62(1) — — — 0.53(1)
7 0.91(2) 1.16(2) 0.08(2) 0.63(2) 0.17(2) - 0.56(2) 0.45(2) 0.55(2) 26.19(2)
0.89~0.94 1.16~1.16 0.08~0.08 0.61~0.65 0.16~0.17 0.56~0.56 0.44~0.46 0.55~0.55 23.22~29.31
‘ 71 0.65(2) 0.86(2) 0.08(2) 0.61(2) 0.17(2) o 0.55(2) 0.44(2) 0.55(2) 24.05(2)
J it 0.54~0.77 0.77~0.94 0.07~0.09 0.55~0.67 0.16~0.18 0.54~0.56 0.44~0.45 0.54~0.56 21.53~26.62
D2 0.67(2) 0.51(2) 0.21(2) 0.68(2) 0.13(2) 0.21(2) 0.41(2) 0.41(2) 0.53(2) ~0.59(2)
0.65~0.69 0.49~0.53 0.21~0.21 0.66~0.70 0.12~0.13 0.21~0.21 0.39~0.42 0.40~0.42 0.53~0.54 ~1.89~0.64
@ 0.74(3) 0.52(3) 0.08(3) 0.60(3) 0.21(3) 0.27(3) 0.53(3) 0.47(3) 0.56(3) 11.39(3)
0.67~0.85 0.36~0.70 0.05~0.11 0.55~0.65 0.21~0.22 0.15~0.50 0.52~0.54 0.45~0.49 0.55~0.56 8.14~21.03
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