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GEOCHEMICAL CHARACTERISTICS OF THE CRUDE
OIL IN THE LUXI SAG,THE KAILU BASIN

Zhou Shuqing, Huang Haiping, Liu Yuming

(School of Energy Resources, Chinese University of Geosciences, Beijing 100083, China)

Abstract: The Luxi Sag is the area which has the highest exploration degree and the most oil and gas discoveries
among the peripheral basins of Liaohe Basin. The crude oil maturity, the organic matter input and the deposi-
tional environment of Bao 1 Block and Bao 14 Block in the Luxi Sag have been studied based on the precise geo-
chemical analysises of the crude oil samples. Many similar geochemical characteristics between the crude oils
from Bao 1 Block and Bao 14 Block have been found, including: the Pr/Ph ratio is less than 0. 6; the regu-
lar sterane distribution is dominated by Cy-steranes; the tricyclic/pentacyclic terpane ratio is less than
0. 15, with the content of tricyclic terpane being obviously less than pentacyclic terpane; the base peak
of the tricyclic terpane is C,; and that of the pentacyclic terpanes is Cs» with the Ts/Tm ratio ranging
from 0.7 to 1. 0 and certain amount of gamacerene. But some differences between the two blocks also ex-
ist. Bao 14 Block has a slightly higher maturity, the base peak of nmalkanes in Bao 1 Block is mostly
characterized by C, » and that in Bao 14 Block is mostly characterized by C;, ; the ratio of Ci5-5/Cys—s5 in
Bao 1 Block is higher than that in Bao 14 Block; and Bao 1 Block has higher gamacerene index, indica-
ting that Bao 1 Block was deposited under a higher salinity environment. The hopane/sterane ratio in
Bao 1 Block is lower, suggesting that the algae were rather developed and the higher salinity environ-
ment may suppress the bateria.

Key words: biomarker; crude oil; geochemical characteristics; organic matter input; depositional envi-
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Table 1

Parameters for depositional environment and organic matter input

of the crude oil in the Luxi Sag, the Kailu Basin
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£, 25—27 0. 56 0.42 0. 68 0.67 3.51 16.75 2737 55. 88

i, 26— 28 0. 56 0. 40 0.71 0.62 3.77 17. 48 27.04 55. 48

. 1, 27— 30 0.57 0.42 0.88 0. 65 3. 46 19. 47 26.77 53.76
£, 29— 30 0.55 0.42 0.77 0.58 3.99 18. 00 25. 32 56. 67

£, 30— 32 0.57 0.39 1.09 0.58 3.82 19. 43 25. 89 54. 68

i 34—32 0. 56 0.42 0.77 0.58 3.77 18.57 27.47 53.96

f17—5 0.51 0.42 0.73 0.38 6. 70 19. 89 23. 21 56. 90

i1, 8—6 0.53 0. 44 0.79 0.37 6. 35 20. 89 21. 85 57.25

fi1,9—7 0.55 0.47 0. 83 0.34 6. 44 20. 85 22.16 57.00

£2,10—8 0. 49 0. 46 0. 88 0. 45 5. 08 19.52 24. 82 55. 66

£, 10—11 0.48 0.45 0. 60 0. 46 5.19 18.27 23.57 58. 16

- £, 13—11 0.52 0.45 0. 83 0.37 5.88 20. 64 22,04 57.32
f115—13 0.50 0.45 1. 00 0. 49 5.49 17. 09 23.76 59. 15

£, 11—01 0.52 0.45 0. 82 0.37 6. 03 21.07 23. 26 55. 67
£1,13—03 0.53 0.47 0. 82 0.33 5. 89 20. 79 23. 60 55. 62

£, 15—05 0.53 0.48 0. 80 0.35 6.13 21.17 22. 86 55. 98
£1,17—07 0.55 0. 46 0.87 0.32 6.21 20. 91 21.70 57.39
£120—010  0.55 0. 46 0. 81 0.35 6. 45 18. 08 23.00 58.92

1t @25—-273 C, s a20—o0103t  Cy
C,-/C,=1.36 C,-/C,,=0.92
Cpon/Cpy =131 CronfCryyy=1.00
pl ‘
Hh
%
1].“ f -‘H“In. - .._..._|.._|,..L.1J I al n....u‘l'hi..

PR T T 4 Bl G T R o ) I AR e K A

Fig. 1

Normal alkane distribution of the crude oil in the Luxi Sag. the Kailu Basin
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Fig. 2 Mass chromatograms of the sterane
in the crude oil from the Luxi Sag, the Kailu Basin
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Fig. 3 Mass chromatograms of the terpane in the
crude oil from the Luxi Sag, the Kailu Basin
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Table 2 Maturity parameters of the crude oil in the Luxi Sag, the Kailu Basin
<L) = e
X e s " - (T/;er/IA)
Ca9 B8/ Caat BB C2020S/(S+R) C322S/(S+R) Ts/Tm Cy9Ts/Cay o

1 25—27 0.42 0.45 0.62 0.69 0.16 0.65

£ 26—28 0.42 0.46 0.61 0. 80 0. 20 0.70

11 27—30 0.43 0.48 0.61 0. 84 0.18 0.68

111

f1 29—30 0.41 0.47 0.61 0. 87 0.18 0.70

1 30—32 0.43 0. 47 0.61 0. 85 0.23 0.68

£ 34—32 0.41 0.48 0.61 0.99 0.19 0.69

1 7—5 0.42 0. 50 0. 60 1.03 0.25 0.71

{d 8—6 0.41 0.49 0. 60 0.94 0.22 0. 69

i 9—7 0.42 0.49 0. 60 0. 95 0.22 0.68

£ 10—38 0. 39 0. 48 0.59 0. 67 0.19 0.70

1 10—11 0. 37 0.48 0. 60 0. 69 0.19 0.70

14 He f1 13—11 0.41 0.49 0.59 0. 80 0.22 0.72
1 15—13 0.38 0. 47 0.61 0. 82 0. 24 0.72

£ 11—01 0.43 0.51 0.59 0.95 0.23 0.72

£ 13—03 0.42 0.51 0.59 0. 82 0.21 0.71

f1 15—05 0.41 0.49 0.59 0. 84 0.21 0.71

1 17—07 0.41 0.50 0.59 0.91 0.23 0.73

£ 20—010 0.41 0.49 0.59 0. 89 0.23 0.70
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Fig. 4 Depositional environment characteristics
of the Luxi Sag, the Kailu Basin
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