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Fig. 1 Exploration achievements in Jiuxi basin

1
Table 1 Geochemistry parameters about studied crude oils

1 1 Y540 Y8611 Y49 Y566 D235 Cl44 6911 4 118 716
/m 4400 4500 3700 2300 2390 2745 610 890 100 900 900
K.g K.g Kyx N;p—L N, b—L S N,hb— LM Eh,y Eh Eh
Cy Cy o Cay Cyy Cos Cy Cay o Coy Cyy Cio

Cy—/ Cypp 1. 68 2.4 1.95 1.7 2 1. 18 1.71 1.52 2.97 1.57 1.7 1.62
Pr/ Ph 0.96 1.1 1 0. 89 0.9 0.75 0.94 0.99 0.7 0.94 1 0. 96
Pr/ nCp 0. 62 0.4 0.41 0.51 0.5 0.57 0.48 0.48 0.37 0.46 0.49 0.43
Pr/ nC g 0.68 0.3 0. 45 0. 61 0.6 0. 84 0. 54 0.51 0. 54 0.51 0.51 0.46
CPI 1.21 1.2 1.17 1.17 1.1 1.28 1.22 1.25 1.27 1.24 1.23 1.51
OEP 1.09 1.1 1. 06 1. 06 1.1 1. 16 1. 06 1.08 1.07 1.06 1. 06 1. 14
Ts/ Tm 0.18 0.53 0.37 0.22 0.22 0.20 0.29 0.38 0. 37 0.38 0. 40 0.41
/Gy 0.03 0. 05 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0. 04 0. 05
/Csp 0.03 0. 05 0.05 0.03 0.03 0.03 0.03 0. 04 0.03 0.04 0. 04 0. 05
/Cy 0.28 0.28 0. 28 0. 25 0. 25 0.22 0.27 0.27 0.26 0.27 0. 26 0.27
/ 0.16 0.20 0.20 0.16 0.17 0.15 0.18 0.20 0.20 019 0. 19 0. 05
/ 0. 08 0. 14 0.12 0. 09 0. 09 0.07 0. 09 0.11 0.11 0.09 0. 10 0. 10
Cyy % 0.23 0.22 0.22 0.24  0.24 0.23 0.25 0.24 0.25 0.24 0.24 0.23
Cas%% 0.26 0.25 0.25 0.26 0.25 0.25 0.25 0.25 0.24 0.25 0.24 0.25
Ca0%% 0.51 0.53 0.52 0.50  0.50 0.53 0. 50 0.51 0.51 0.51 0.52 0.52
Cao S/ S+ R 0.42 0. 46 0.45 0.44  0.44 0.44 0. 44 0.44 0.44 0.44 0.44 0.43
Cy B/ B+ oa 0.33 0.47 0.40 0.35 0.36 0.34 0.35 0.33 0.34 0.33 0.34 0.33
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Table 2 Correlation coefficients amongoil samples
Y540 Y8611 Y49 Y566 1 1 4 716 118 6911 D235  Cl44
Y540 1.000
Y8611 0.996  1.000
Y49  0.997  0.997  1.000
Y566  0.963 0.981 0.964 1.000
1 0.992 0.998 0.996 0.980 1.000
1 0.993 0.981 0.985 0.934 0.971 1.000
4 0.996 0.997 0.994 0.979 0.996 0.981 1.000
716 0.990 0.991 0.989 0.974 0.993 0.969 0.996 1.000
118 0.988 0.988 0.992 0.961 0.993 0.967 0.991 0.995 1.000
6911 0.907 0.906 0.937 0.865 0.925 0.871 0.910 0.930 0.956 1.000
D235 0.997 0.999 0.994 0.979 0.994 0.986 0.998 0.990 0.983 0.889 1.000
C144  0.994 0.996 0.992 0.978 0.996 0.975 0.999 0.998 0.995 0.921 0.995 1.000
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Fig. 3 C7oil correlation and transformation star diagrams
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Table 4 Pararmeters of carbazole compounds form crude oil in Jiuxi basin
1, 8 DMCA/3, 4-DMCA 1, §DMCA/ 1, 3DMCA CA/MCA MCA/DMCA
3 Klg 5.71 0. 86 0.58 0.4
Y300 N, b L 13.12 1. 04 0. 26 0. 36
NY9 N, b L 14.68 1. 19 0.50 0. 47
Y8611 N, b L 8. 49 0.93 0.34 0.38 CA.
Y49 N,bL 10.21 0.98 0.34 0.39
Y703 S 7.15 0.70 0.34 0.39
C125 N b L 9.96 0.97 0.35 0.40  MCA:
Cl144 N,b L 14.61 1.21 0.32 0.38
D235 N,bL 11.32 1. 18 0.33 0.37
50 N;b L 12.97 1. 14 0.32 0.38 DM CA.
6911 N,b-M 11.91 1. 18 0.32 0. 36
716 Eh 11.18 1.21 0.28 0.28
203 Eh 12.13 1.20 0. 18 0.30
118 Eh 13.83 1. 11 0.23 0.33
4 Eh 12.24 1. 05 0. 19 0.29
3DM CA ; CA/M CA ,
M CA/DMCA . 5 . ; ;B
A 1, §DM CA/3, 4-DMCA 1. $§DMCA/1, 3- C CA/DMCA 1, 8-DMCA/3, 4-DMCA,
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Controls on Compositional Heterogeneity of Oils in Jiuxi Basin

XIONG Ying CHENG Ke-ming YANG Zhi-ming
1 (Research Institute of Petroleun Exploration and Development CNPC Beijing 100083)
2 (Bureau of Yumen Oil field Yumen Ganmsu 735200)

Abstract

The physical and chemical nature of petroleum changes with source rock and maturity, although the fea-
ture of oil and gas can also be influenced by local biodegadration or w ater w ashing. During the process of reser-
voir filling, some polar compound in crude oils, such as carbazoles which can interact relatively strongly with
water, rock minerals and each other, and thus induce hetrogenous petroleum.Meanwhile, heterogenous migra-
tion pathw ays also influence the characteristics of oils.

In the paper, authors discuss in detail the chemical nature of oil samples, which come from six oil fields in
Jiuxi Basin. Among twelve oil samples, except one sample/s carbon isotope( 8Cot %0 of the whole liquid hy-
drocarbon (crude oil) is —30. 5% the other s is about — 31 %4 w hose absolute error is less than 0.2 ¢ Distil-
lation mode of carbon isotope of N-alkane element series is also similar to each other. Based on GC and GC-MS
analy sis, seventeen conventional geochemical parameters are selected to calculate correlation coefficients be-
tween twelve oil samples, correlation coefficients of all samples are more than 0. 86, most of them is up to
0.96.All of these parameters show that twelve oil samples come from the same source rock.

Two star diagrams (multivariable plots in polar coordinates) have been developed to assess subtle chemi-
cal differences among oils. The diagrams are based on analysis of C7 hydrocarbon of crude oils separated by gas
chromatography. The first C7 diagrams is used for distinguishing variation in oils caused by transformation, e.
g. water washing, biodegradation and evaporation. The second C7-based diagram consists of four ratios com-
posed of compounds that are very resistant to the effects of transformation. Two star diagrams of six oils repre-
senting different oil fields show water washing, biodegradation and other transformations are not the main fac-
tors to control heterogenous petroleum. Either is maturity, based on the molecular isomerization parameters of
Cogaoa sterane 20S/ (20S+20R) as maturity parameter.

At the end of the paper, pyrrolic nitrogen compound distrbutions of crude oil are studied. Py rrolic nitrogen
compounds in oil have been shoun to be very useful geotracers in predicting the direction and even the distance
of oil secondary migration in the reservoirs. Alkylcarbazole series in the neutral pyrrolic nitrogen are just dis-
cussed, 1, 8-dimethylcarbazole/ 3, 4-dimethy lcarbazole, 1, 8-dimethy lcarbazole/ 1, 3-dimethy lcarbzole, carbazole/
methylcbazole and methylcarbazole/ dimethylcarbzole are used as migration parameters. These parametes of dif-
ferent crude oils with similar other parameters have some changes. It is concluded that migration fractionation
is the main factor to control heterogeneity of petroleum in Jiuxi Basin. At the same time, migration parameters
verify that oils come from Qingxi sag and the direction of migration is from west to east.

Key words heterogeneity of petroleum neutral pyrrolic compounds petroleum migration



