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Geochemical characteristics of crude oil from lower Kalpintag
Formation in SH9 well area, northern slope of middle Tarim Basin

Ma Zhongyuan', Huang Wei', Li Jingjing”, Yang Suju', Zhu Xiuxiang', Zhang Li'

(1. Research Institute of Petroleum Exploration & Production, SINOPEC Northwest Company, Urumgqi,
Xinjiang 830011, China; 2. SINOPEC Exploration & Production Research Institute, Beijing 100083, China)

Abstract; In the lower Kalpintag Formation in SH9 well area in the northern slope of the middle Tarim Basin,
medium—light black oil has been discovered for the first time and is characterized by low viscosity, low sulphur
content, low pour point and high wax content. The total hydrocarbon content and the saturated/aromatic hydro-
carbon ratio are high, while the carbon isotope is light, usually less than =31%o. Normal alkane totally shows the
features of single peak and front peak types. The preservation of normal alkane is relatively complete with slight
“drum kits” (UCM peak) , showing slight degradation characteristics. The CPI value is 1.04 ~1.05 and the
Pr/Ph value is 0.84 ~0.94. Normal alkane has no odd-even predominance and has apparent phytane advan-
tage. Regular sterane shows “V” type distribution. The relative content of C,,20R sterane is less than 25% and
the content of C,, sterane is higher than that of C,; sterane. The relative contents of rearranged sterane, ascend-
ing pregnane and pregnane is relatively higher. The abundance of tricyclic terpane series is higher than that of
hopane series, and the C,; tricyclic terpane has abundance advantage in tricyclic terpane. The content of gam-
macerane is also higher. In the crude oil, sulfur fluorine is rich while triaromatic dinosterane and dinosterane are
lack. Maturity parameter shows that the oil is mature. The Middle and Upper Ordovician serve as the main
sources while the Middle and Lower Cambrian contribute little.

Key words: biological marker; geochemical feature of crude oil; Kalpintag Formation; Middle—Upper Ordovi-

cian; northern slope of middle Tarim Basin
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Table 1 Physical property of crude oil from SH9 well area, northern slope of middle Tarim Basin
y % - A7 L S i L E
LR T 7 fiﬁ D S
SH9-1 JEih 5560 ~5 583 S k! 0.872 17.37 0.48 =30
SH9-2 JE 5560 ~5 583 S k! 0.867 16. 89 0.46 16.55 -28
SH9-3 JEH 5560 ~5 583 Slkl 0. 864 15.31 0.44 16.06 -28
SH901-1 JEI 5 496-5 504 S k! 0.876 22.82 0.46 2.98 -34
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Table 2 Group composition of crude oil from SH9 well area, northern slope of middle Tarim Basin
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SH9-4 i 5560 ~5 583 S k! 76.30 15.90 92.20 4.90 2.90 7.80 4.80
SH9-5 bl 5587 S k! 63.40 16.70 80. 10 9.70 10.20 19.90 3.80

SHO01-2 > 5 500 S k! 57.40 25.70 83.10 9.10 7.90 17.00 2.23
SHO02H-1 > 5517.1 S k! 54.80 22.97 77.77 11.19 11.05 22.24 2.39
SH904H-1  JiliEh 5568.1 S, k! 61.16 21.03 82.19 10.97 6.84 17.81 2.91
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Table 3 Carbon isotope characteristics of crude oil from SH9 well
and adjacent area, northern slope of middle Tarim Basin

8" Cppp/ %o

il

w0 Y /m R ‘ - —
oA JEh AR g < | Wi i
SH9-4 I 5560 ~5 583 S, k! -32.30 -32.30 -31.80  -31.90  -32.10
SH9-5 i 5587 S, k! -32.35  -32.60 -32.07 -31.69  -32.27
SH901-1 JEIH 5496 ~5 504 S k! -31.50  -31.50  -31.40 -31.70  -32.20
SH901-2 i 5 500 S k! -32.21 -31.73  -31.87  -31.37  -31.20
TZ11 JEH 4301 ~4 307 S, K -32.00 -31.80 -31.70  -31.60  -32.60
T747 JEH 4 878 ~4 986 S, K -32.00 -31.70  -31.80  -31.80  -32.20
S48 JEH 5357 ~5 364 0 -32.90  -32.90  -32.90 -32.70  -33.50
TD2 JH 4562 ~5 054 € -28.50 -29.30 -28.10 -27.90 -27.40
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Gas chromatograms of saturated hydrocarbon fraction of crude oil in northern slope of middle Tarim Basin
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Table 4 Gas chromatography parameters of saturated hydrocarbon
from SH9 well area, northern slope of middle Tarim Basin
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SH9-4 JE 5560 ~5 583 S]k‘ Ci 2.55 1.04 1.04 0.33 0.43 0.84
SH9-5 i 5587 S, k! Cyy 2.17 0.99 1.04 0.36 0.45 0.85
SH901-2 i 5500 S, k! Cyy 1.86 1.05 1.05 0.53 0.55 0.94
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Fig.3 Mass chromatography (m/z 217) of crude oil and source rock from wells SH9 and SH901 in northern slope of middle Tarim Basin
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Table 5 Sterane parameters of crude oil from SH9 well and adjacent area, northern slope of middle Tarim Basin

FII 5 bt 5 2/ %

, A - . C,y 208/ Coo 38/
i N R/ A
Hed S| RE/m oL Con Cos (205+20R) (aBB+aaa)
SH9-4 JEiH 5560 ~5 583 S, k! 0.34  0.20  0.46 0.51 0.54
SH9-5 itk 5587 Sy k! 0.33  0.22 0.45 0.51 0.54
SH901-2 itk 5 500 Sy k! 0.31 0.23  0.46 0.51 0.57
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Fig.4 Mass chromatography (m/z 191) of crude oil and source rock from wells SH9 and SH901 in northern slope of middle Tarim Basin
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