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Geochemical features and oil—source correlation of crude oils from JZ20 oil field
on the northern margin of Liaoxi Uplift, Bohai Bay Basin

TIAN Derui, WU Kui, ZHANG Rucai, PAN Wenjing, WANG Xin

( Tianjin Branch of CNOOC Lid. , Tianjin 300459, China)

Abstract; The Liaoxi Uplift is one of the regions with the highest level of exploration in the Liaodong Bay area of
the Bohai Sea. Geochemical analyses were carried out on crude oil samples from the Shahejie and Dongying
formations in the JZ20 oil field on the northern margin of Liaoxi Uplift. The physical properties, hydrocarbon
group composition, maturity and biomarker characteristics of crude oil were studied, based on which an
oil=source correlation was made. The crude oil is light with a low maturity and low sulfur content. The saturated
hydrocarbon chromatograms of the oil are distributed fully, indicating no biodegradation. The organic matter
source is mixed with a minor terrigenous input to the crude oil in the Shahejie Formation and a significant terrige-
nous organic matter input to the crude oil in the Dongying Formation. The source rock was deposited in an anoxic
to suboxic and brackish or saline water environment. Crude oil of the Shahejie Formation originated from the third
and the first members of Shahejie Formation in the Liaoxi Sag. Crude oil of the Dongying Formation originated
from the third member of Shahejie Formation in the Liaoxi Sag and the third member of Dongying Formation in
the Liaozhong Sag. In addition, crude oil of the Dongying Formation is characterized by a double-sag hybrid
source hydrocarbon supply.

Key words: saturated hydrocarbon chromatogram; crude oil; biomarkers; oil-source correlation; JZ20 oil field;

Liaoxi Uplift; Bohai Bay Basin
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Fig.1 Regional location of the JZ20 oil field on the northern margin of Liaoxi Uplift, Bohai Bay Basin
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Table 1 Group composition data of crude oil ©J220-3a)iLill
©J720-4al5 i

in JZ20 oil field, Liaoxi Uplift

) HIr/ %

H5 B BE/m - -
whE 5 Bk WER

JZ20-1a  Es* 32410 59.29 19.76 12.38 6.43

J720-2a  Es2 33053 7250 9.00 425 1.25

J720-3a  E4*T  2075.0  71.43 13.81 11.19 2.86

J720-3a  Es*  2969.0  75.06 13.47 8.73 3.24

JZ20-4a  Es* 33360 7020 11.18 6.86 1.57
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Table 2 Gas chromatography data of crude oil in JZ20 oil field, Liaoxi Uplift

JFE ORM WE/m MR PuPh P/nC,  PhnCh  CPI OEP  SCy /3Cay, (Cayy+Cp)/(Cog+Co)
J720-2a B> 33053 19 1.30 0.40 031 110 1.09 0.84 1.80
J720-3a  Ed4*T 2 075.0 19 1.13 0.47 0.41 1.13  1.09 1.09 2.32
JZ20-3a B2 2969.0 23 1.00 0.40 032 110 1.09 0.57 1.86
J720-4a Es? 3 336.0 17 1.50 0.40 0.28 1.14 1.08 1.37 3.15




53 4

P S , 5. DTV 2 3 v AL B M 20 il FH ST R AL 22 R AR S P50 Lo - 413 -

F3 TAEGESM 20 mARBRIRTHEARESMUERERSMHIKILESH
Table 3 Geochemical parameters of crude oil in JZ20 oil field in Liaoxi Uplift
and source rocks in different layers in the Liaodong Bay area

#esh CTT/ CyTet/ Ga/  Ts/

=} - =M
H5  HB/m 2N EH CpTT  CpTT C3H  Tm

20208/ CpoB8/ CroBBR/ CopaarS/ 4- B & K/ %

(20S+20R) (aa+B8) aaR R MSL ¢, Gy Gy

J720-1a 3241.0 Es* J&9M  0.09 035 0.46 1.24 0.55
J720-2a 3305.3 Es> JR9M 0.19 045 0.33 1.69 0.37
J720-3a 2969.0 Es> JRIM  0.16 045 032 1.37 0.51
J720-5a 3140.0 Es* JRjM 020 036 0.41 1.72 0.48
J220-3a 2075.0 E4*T JEih 030  2.81 0.11 1.00 0.25
J720-1a 3185.0 Es' A8 0.06 044 068 093 0.56
JZ14-1a 24950 Es' A8 0.00 0.61 077 026 0.62
J720-2a 3580.0 Es* /8 018  0.65 032 1.23 0.43
J720-2a 3640.0 Es* %A@ 050 070 036 5.51 0.24
J720-1a 3370.0 Es A8 025 0.80 033 1.06 0.42
J720-1a 3450.0 Es* ‘&8 024  0.63 048 1.31 0.44
JZ14-1a 27150 Es* A8 0.5 088 0.15 0.74 0.29
JZ23-1c 27550 EJ&* #HJE 050  2.00 0.03 045 0.14
J723-1c 3285.0 E&*° ‘A8 040 234 005 041 0.25
JZ23-1c 34250 E® #HHE 056 3.2 0.03 1.65 0.08
JZ23-1c 36050 Es' #HH 042 230 0.03 241 0.22
JB 035 250 0.03 249 0.22
B 045 0.47 0.22 0.75 0.52
J8  0.07 0.64 023 0.78 0.49

J723-1c 3655.0 Es' &
J727-1d 24950 Es &
J227-1d 27925 Es &

0.34 0.37 0.51 0.53 0.39 33.12 29.07 37.80
0.36 0.39 0.60 0.55 0.26 38.15 25.86 35.99
0.36 0.39 0.52 0.57 0.23 38.12 30.34 31.54
0.35 0.37 0.53 0.55 0.28 36.64 25.54 37.82
0.26 0.35 0.46 0.35 0.20 42.26 2591 31.83
0.36 0.38 0.48 0.57 0.31 33.42 30.19 36.39
0.12 0.20 0.28 0.13 0.24 36.13 39.43 24.44

0.38 0.38 0.59 0.62 021 37.75 26.54 35.71
0.38 0.46 0.82 0.61 0.23 47.82 19.30 32.88
0.35 0.37 0.50 0.53 0.25 38.16 26.59 35.25
0.35 0.40 0.56 0.55 0.26 39.22 2592 34.86
0.11 0.26 0.40 0.12  0.21 36.78 29.72 33.50

0.19 0.06 0.00 0.23  0.07 3529 11.65 53.07
0.40 0.29 0.43 0.68  0.12 28.55 11.72 59.73

0.47 0.42 0.76 0.90 0.15 23.64 9.69 66.67
0.52 0.45 0.88 1.07  0.15 23.72 9.74 66.54
0.53 0.47 0.93 1.12 0.14 1894 9.60 71.46

0.19 0.35 0.47 0.24  0.15 38.87 21.52 39.61
0.24 0.37 0.53 0.32  0.19 37.79 2391 38.30
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Table 4 Evaluation of source rocks

in the Liaodong Bay area

(8,+5,)/ Iy/

B w(TOC) /%
B w(MOO/% ) (mg- )

VA

0.41~4.74 0.38~34.19 42.70~792.54
Tt
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of crude oil in JZ20 oil field, Liaoxi Uplift
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