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Abstract: The group composition and carbon isotope of oil, chromatogram and mass spectrum of satura
tion hydrocarbon in the source rocks and crude oil from Wenliu area in Dongpu Sag, Bohai Bay Basin
were analyzed. The studying results show that the crude oil in the Shahejie Formation was mainly imma-
ture. The content of saturation hydrocarbon in the samples is 38. 3% ~ 79. 3% . T he carbon isotope of
group composition of crude oil is = 27.4 %0~ — 28. 7%q and the fractionation effect of the carbon isotope
of group composition is not obvious. There is predominance of phytane to pristane, and the ratio of
pristane to phytane is lower than 0.5 in most samples. For the most samples, the values of aaaC2»20R/
20( R+ S) and CoBB/ (aa+ BB) are lower than 0. 40, the content of diasteranes is low, and the sterane of
C27 is predominance in the series of steranes. T he ratio of diasteranes to regsteranes is related to the ma-
turity of samples. High maturity is correspond to high value of the ratio. For the samples distributing
between the Wendong fault and Wenxi fault, the content of Gammacerance is high, the ratio of gamma
cerance to Caohopanes is 0. 40~ 0.99, theratio of gammacerance to HC3122S is 2. 11~ 4. 15 and the geo-
chemical characteristics demonstrated that they formed in the salt lake facies sedimentary environment.
For the samples located in the east of Wendong fault, the content of Gammacerance was low, the ratio
of gammacerance to Csohopanes is 0. 05~ 0. 15, the ratio of gammacerance to H C3122S is 0. 16~ 0. 28,
and the geochemistry characteristics demonstrated that they formed in the sedimentary environment of
low salty.
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Table 1 Carbon isotope of group composition of the crude oil and oil-sand extracts in Wenliu area, Bohai Bay Basin

813C, %o
/m
« g7

2 Ed 2075.57 — -27.8 - 26.6 -26.5 -127.00
221 Ed 1 896. 08 — -27.7 -26.5 -26.6 -26.70
164 Es, 1903. 60 -27.3 -27.7 -26.7 -26.8 - 26.36
184- 6 Es 3036.25 -27.7 - 28.3 -27.8 -27.0 -126.70
403 Es) 2 639.3~ 2697.9 — - 28.9 -27.8 -27.6 -127.30
10- 25 Es 2 130.4~ 2166.0 - 27.17 - 28.9 -27.8 -27.4 -127.00
10- 95 Es 2255.1~ 2446.4 -27.7 - 28.7 -27.9 -27.1 - 26.40
256 E$ 3 120.5~ 3131.8 — - 28.8 -27.0 -26.8 -26.90

260 Es 3571.0 -27.1 - 28.2 -26.2 -26.7 - 26.30
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Table 2  Characteristics of gas chromatography of the crude oil sand extracts in Wenliu area, Bohai Bay Basin
/m CPI  OEP Pi/nCi; Ph/nCis Pr/Ph XnCai~ /nCap+
164 Es; 1 881.05 2.09 1. 80 0.43 0.73 0.35 0.51 Cx
38- 6 Es 1934.00 0.94 0.99 0.63 1.39 0.47 0. 81 Cp
184- 6 Es 3036. 25 1.02 1.02 0. 84 1.16 0.27 0.33 Cxn
101 Es, 2 255.1~ 2446.4 1. 01 0.97 0. 64 1.45 0.44 1. 11 Cie
99- 20 Es» 2 861.2~ 2882.4 0.99 0.98 0.46 0.97 0.47 0.95 Cy
96- 1 Es — 1. 11 1.08 0.65 0. 41 1. 84 3.79 Cis
256 Es, 2 900.0~ 2928. 1 0.98 0.91 0.40 0. 80 0.51 0.79 Cxn
10- 25 Es 2 130.4~ 2 166 0.97 0.99 0.56 1. 60 0.37 0. 83 Cp
10- 29 Es 2 255.1~ 2446.4 1. 00 0.91 0.72 1.63 0.40 0.65 Cx
256 Es 3120.5~ 3131.8 0.99 0.96 0.49 1.16 0.38 0. 69 Cu
403 Es} 2 639.3~ 2697.9 0.88 1.23 1. 00 2.40 0.35 0.71 Cig
260 Es 3571.03 0.97 1. 00 0.99 1.38 0.28 0.19 Cu
20- 2 Ess 3 594.8~ 3639.6 1.03 1. 05 0.21 0.37 0. 64 1. 08 Cp
, Pr/Ph 1. 84,
2nCar /nCor 3.79,
,CPI OEP ,
16431 881.05 m  Es, Cis,
)
3
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Fig.1 Gas chromatographic map of the crude oil and
otbsand extracts in Wenliu area, Bohai Bay Basin ’ ’
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3 m/ 7191

Table 3 Characteristics of parameters of 7/ z191 from the crude oil and
oit sand extracts in Wenliu area, Bohai Bay Basin

164 38— 6 184- 6 101 403 10- 95 6 260 259 256
2255.1~ 2639.3~ 225.1~ 3200~ 3700.1~ 3120.5~
3. . 3036.3 3 .
/m 1903.61934.0 036 2446.4 2697.9 2446.4 3 500 S71.0 3731.3 3131.8
Es Esq Es» Es» Es Es3 Es3 Es3 Es3 ES
T/H 0.00 0.10 0.16 0.10 0.13 0.13 0.13 0.10 0.47 0.17
Ts/Tm 0.30 0.24 0.29 0.51 0.47 0.26 0.78 0.92 0. 67 1.88
Ts/(Ts+ Tm) 0. 62 0. 19 0.63 0.34 0.71 0.20 0.44 0.48 0.40 0. 65
CoyTs/Hy 0.13 0.39 0.38 0.42 0.29 0.09 0. 00 0.67 0.52 0. 08
CoyTs/Hy 0.07 0.14 0.24 0.14 0.12 0. 04 0.00 0.25 0.27 0. 04
RegC30/ H Ca9l) 0.05 0. 09 0.14 0. 08 0.00 0.00 0.21 0.39 0.30 0.00
RegH 3/ H3o 0.02 0.03 0.09 0.03 0. 00 0. 00 0.12 0.15 0.15 0. 00
Mo/ H 29 0.16 0.22 0.10 0.27 0.27 0.40 0.27 0.19 0.25 0.26
0/Hjp 0.02 0.15 0.24 0.17 0.14 0.24 0.20 0.42 0.14 0.18
M30/ H3p 0.10 0.19 0.17 0.17 0.15 0.17 0.33 0.13 0.24 0.17
Y- /HCsg 0. 40 0.53 0.98 0. 64 0.90 0.70 0.50 0.99 0.05 0.63
Y- /H3,228 3.22 2.65 2.48 3.19 4. 15 2.65 1.35 2.36 0.16 2.11
0/y- 0. 06 0.28 0.25 0.27 0.16 0.34 0.40 0.43 2.54 0.28
C31225/(228+ 22R)  0.67 0.54 0. 65 0.55 1.00 0.58 0.58 0.62 0.35 0. 62
C3222S5/(22S+ 22R) 0.47 0.51 0.59 0.51 1. 00 0.50 0.50 0.52 0.27 0.51
1) Reg
12
- 38-6, Es, ,Ts/Tm 0.26,¥—
| , < i
10 —— 7101, Es, A: A 3 , 403 ES3
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Hng; e. RegH;o/Hg(); f Mzg/ H29; g. O/Hgo; h M 30/
Hjp; 1. Y= /HC30;j. O/y- s k. C31225/(225+
22R) ;1. C32225/(22S+ 22R) 184— 6 260 256
Fig.2 Distributions of the parameters of terpanes
aaaC2720R/ aaaCas 20R 1
from the crude oil in Wenliu area, Bohai Bay Basin ’
;6 259 2
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95 10- 25 , ,Ts ;0 164 403
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Table4 (haracteristics of steranes from the crude oil and oil-sand extracts in Wenliu area, Bohai Bay Basin
164 38- 6 184- 6 101 403 260 10- 95 6 259 256
/moveoss reso soes TREE PPCAC asmio SRER S0 s anie
Es Es) Esy Es» Es Es3 Es3 Es} Es} ES
DiaCs7/ RegCa7?) 0.00 0.07 0.39 0.19 0. 04 0.48 0.20 0.34 1.07 0.25
DiaCsg/ RegCas 0. 04 0.08 0.32 0.12 0.03 0.37 0.14 0.08 0.36 0.12
DiaCag/ DiaCog 0. 00 0. 83 1.20 1.55 1. 10 1.20 1.40 4.33 3.08 1.27
Dia/ Reg 0.02 0.05 0.31 0.11 0.03 0. 36 0.13 0.12 0.61 0. 15
Dia/ ( Dia+ Reg) 0.02 0. 05 0.23 0.10 0.03 0. 26 0.12 0.11 0.38 0.13
C2920S/(S+ R) 0.15 0.33 0.38 0.32 0. 26 0.56 0.27 0.47 0.57 0.37
Co8B/ (BB+ aa) 0.43 0.30 0.35 0.29 0.22 0.51 0.25 0.38 0.71 0.32
Ca7/ Ca9 0.97 1. 04 0.77 1. 04 0.90 0. 80 0.91 1.52 3.78 0.62
Cag/ Cao 0.54 0. 80 0.53 0.79 0. 65 0.70 0. 64 0.74 1.56 0. 48
Gy Gyt Cy 380 220 40 36 2835 340 23043 370 BI 35 35 260 30 320 2840 360 250 39 470 23 31 60: 250 16 B 230 48
1) Dia , Reg
e O 0.2; C2920R/20(R+ S) 0.25~
% e e - J o ¢
= 010 L . /," A S 0.42, C29 B8/ (aa+ BB) 0.20~ 0. 40 4
5 fest @ s , 10 , 259
5,020 -:/:’/ E 04r /:’ .;/l 260 X
’ S C2920R/20( R+ S ) 0. 57, 0. 56, CaoBB/
s 040 080 020 01 08 (aa+ BB) 0.71,0. 51, ,
B G A B G A
3 /
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Fig.3 Relation ship between Co 20R/20(R+ S), CoofB38/ ( 3) 259 260 2
(aa+ BB) and the ratio of diasteranes to regsteranes of the / 0. 61
crude oil and oitsand extracts in Wenliu area,
Bohai Bay Basin 0.36, /
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