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Fig. 1 Tectonic division (a) and stratigraphic column (b) of the Qiangtang Basin (modified from Wang Jian et al. , 2009)
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Fig.2 Profile through the Bagedijiar oil reservoirs
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Table 1 The parameters of the n-alkanes and isoprenoids in the oil seepages from the Angdar Lake area

T

(nCy, +0Cy, )/

B BEGEE gy O o Cy/Coy (nCag +nCay) Pr/nC;  Ph/nCys Po/Ph JiE“A"(%)
BG-1 14-32 17 1.0l 0.91 1.59 2.42 0.63 0.92 0.80 0.014
BG-2 15-31 18 1.02 1.17 1.12 3.39 0.92 1.26 0.71 0.021
BG-3 1531 18 .05 1.05 1.04 2.81 0.75 0.93 0.79 0.039
BG4 15-31 18 0.92 0.93 1.17 4.25 0.83 0.84 0.73 0.063
BG-5 1530 17 .02 1.07 1.51 5.33 0.80 0.91 1.00 0.034
BG-6 15-31 18 1.02 0.97 1.23 2.72 0.59 0.72 0.82 0.024
BG-7 1431 19 1.00  0.98 1.93 5.19 0.85 111 0.70 0.016
BG-8 14-31 20 0.85 0.99 1.94 3.10 0.67 0.81 0.87 0.011
BG-9 1431 17 1.00 1.0 1.43 2.48 0.84 1.38 0.66 0.056
BG-10 16-31 19 1.13 1.07 0.91 4.08 0.87 1.12 0.68 0.046
BG-11 1531 18 0.89 1.1 1.44 7.88 0.79 1.09 0.65 0.024
BG-12 15-31 20 0.87 0.99 1.00 3.17 0.99 1.23 0.69 0.042
BG-13 15-31 18 0.80 0.99 1.22 3.14 0.93 1.10 0.56 0.086
BG-14 16-30 20 0.81 1.00 1.09 7.68 0.83 1.21 0.46 0.030

(nCy, +nCyy )/ (nCog +nCog ) 52T LABH ISR H 5]
T AH B Bl AH A 8GR 1 B 5T 28 B R AR A, 1T A AF
L, BARA HLTC A SR LA (0.6 ~1.2) 5
R DR A B E I HA (1.5 ~5.0) " s B kIR
FRMETRE AR (nCyy + nCyy )/ (nCog +nCoy ) FUfH N 2.
42 ~7.88 , ¥{E 4. 1, R IEM B iR AR ALy o
Y XP L, R bR IS AL LAWY B AT AR AR
3.2 KRIKZWHER

5 IR AR T R e e A e S HL UL (P
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IR E A BR AR . — O, AR 19 Pr/Ph LU AH
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Fig.3 Mass chromatograms of satured hydrocarbons in the solvent extracts in the oil seepages from the Angdar Lake area
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Table 2 The parameters for homohopanes and steranes in the oil seepages from the Angdar Lake area

FE Ts/Tm  Cs 4EkE S/R F%%ﬁ?ékﬁf/ Ui Cy/ Cyy Cps/ Cy C20%/ CoBp
Cao #ihE (C3 (20S +20R)/2) (20S +20R) (aa +BB)
BG-1 0.74 2.04 0.69 0.50 1.45 0.82 0.46 0.52
BG-2 1.00 2.37 0.78 0.42 0.94 0.46 0.38 0.50
BG-3 1.37 1.32 0.55 0.8 1.06 0.69 0.44 0.52
BG4 1.59 1.55 0.52 0.73 1.65 0.72 0.47 0.50
BG-5 1.00 1.29 0.53 0.7 0.88 0.59 0.40 0.48
BG-6 1.35 1.46 0.58 0.45 1.46 0.72 0.50 0.46
BG-7 1.11 1.49 0.70 0.76 2.51 0.90 0.50 0.52
BG-8 1.19 1.86 0.66 0.56 1.50 0.75 0.38 0.51
BG-9 1.30 1.82 0.64 0.62 1.65 0.79 0.56 0.52
BG-10 1.47 1.18 0.56 0.57 1.26 0.94 0.51 0.50
BG-11 0.92 1.26 0.62 0.54 1.22 0.58 0.35 0.48
BG-12 1.14 1.37 0.53 0.74 1.43 0.72 0.43 0.45
BG-13 1.22 1.50 0.55 0.46 1.40 0.69 0.47 0.47
BG-14 1.59 1.15 0.53 0.61 1.59 0.75 0.43 0.52
i (5% B A A I B T S Y y-1E R, y- I 40/

A/ (Cyy (208 +20R)/2) HAB IR T 0.3, K
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Fig.5 Triangular diagram of aca20RC27-C29 regular steranes

in the oil seepages from the Angdar Lake area
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Fig. 6 Correlogram of the biomarker parameters for the maturity
of the oil seepages from the Angdar Lake area (after Peters et
al. , 2005)
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The oil seepages in theAngdar Lake area, Qiangtang Basin: The biomarkers
and their indicative implications

PENG Qing-hua'?, DU Bai-wei'”, XIE Shang-ke'”, ZHENG Bo'~

(1. Chengdu Center, China geological Survey, Chengdu 610081, Sichuan, China; 2. Key Laboratory of
Sedimentary Basins and Oil and Gas Resources, Ministry of land and Resources, Chengdu 610081, Sichuan,
China)

Abstract; Based on the analysis of chromatograms-mass spectrograms for the saturated hydrocarbons in the oil
seepages extracts, the present paper deals with the biomarkers and their indicative implications for the sedimentary
environments and maturity of the oil seepages in the Angdar Lake area, Qiangtang Basin. The results of research
show that abundant biomarkers including n-alkanes, isoprenoids, terpanes and steranes are detected in the oil
seepages in the Angdar Lake area. The n-alkanes show higher contents of light hydrocarbon components with no
remarked odd-even predominance. The Pr/Ph ratios are less than 1, showing the phytane predominance. The
terpanes have the highest contents of pentacyclic traterpane, and lowest contents of tetracyclic terpane. The
gammacerane and homohopane occur in a certain amount in the oil seepages. The steranes have the relative
contents of C,; > C,y > Cy, and show an asymmetric V-shaped distribution. The maturity parameters of steranes
isomerization have higher values, and 4-methylsteranes are also detected. The source rocks of the oil seepages in
the Angdar Lake area are interpreted to be deposited in reducing environments with higher salinity and abundant
marine organic matter including algae and funguses. At present, the organic matter in the oil seepages is now in the
mature stages.

Key words: Qiangtang Basin; Angdar Lake; oil seepages; sedimentary environment; maturity



