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Fig.1 Distribution of oils in Chagan depression
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Table 1 Physical properties and group compositions for the selected oils from Chagan Depression
W . W Rz WG BB AR YRR R WM N
I =Iha W5 &iE
/m /¢/cm® /mPa s (%) /C /% /% /% /%
M3 1915.0 Kys; 0.850 6.82 13.1 18 71.31 12.12 14.52 2.05 5.88  IEH R
M1 2 045.6 Kb, 0.837 5.13 12.7 21 71.77 13.19 10.29 4.75 5.44
L1 3339.9 Kb, 0.816 3.13 11.6 29 84.96 7.12 7.12 0.80 11.93
X6 2 372.6 K, b, 0.828 4.26 13.5 19 72.67 13.16 13.36 0.81 5.52
M8 915.5 Ky 0.946 1 184.40 1.8 6 48.17 17.54 23.82 10.47 2.75 WA
J2-P1 1 158.68 Ky 0.945 850.00 3.2 11 47.20 16.15 28.89 7.76 2.92
J1-P1 1 010.0 Ky 0.963 1189.13 1.6 15 54.14 15.37 26.00 4.49 3.52
M1 1185.4 Kis, 0.946 4 042.00 7.1 10 46.02 16.22 26.55 11.21 2.84
M6 1174.0 K;s, 0.984 524.50 1.1 13 53.81 15.45 23.34 7.40 3.48
J12 1200.0 Kis, 0.979 2 500.00 2.8 12 35.16 15.11 39.57 10.16 2.33
Y6 2 420.5 Kb, 0.955 2 610.00 12.1 / 33.86 14.70 50.66 0.79 2.30 JeiA
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Table 2 Main biomarker parameters for the selected heavy oils from Chagan Depression
= WEE JEL A B C D E F G H I J K L
J1-P1 884 Ky — 0.38 0.16 0.32 0.30 0.39 0.47 0.46 0.02 0.07 — —
J2-P11 1241.9 Ky — 0.38 0.11 0.31 0.30 0.38 0.47 0.44 0.02 0.07 — —
J2-P9 1163.5 Ky — 0.37 0.11 0.31 0.30 0.39 0.46 0.43 0.02 0.06 — —
M8 723.6 Ky — 0.39 0.17 0.32 0.30 0.38 0.48 0.47 0.02 0.07 — —
M8 803.6 Ky — 0.37 0.20 0.32 0.29 0.38 0.48 0.46 0.03 0.06 — —
M8 914.0 Ky — 0.30 0.09 0.26 0.30 0.44 0.35 0.30 0.01 0.03 — —
Y15 1147.0 Klsz — 0.37 0.03 0.22 0.37 0.41 0.38 0.34 0.01 0.02 — —
M6 1107.3 Kls2 0.53 0.39 0.10 0.30 0.30 0.41 0.43 0.41 0.02 0.07 1.03  1.25
M8-2 1129.6 K,sz 0.72 0.39 0.10 0.30 0.30 0.40 0.44 0.42 0.03 0.08 1.03 1.43
M6 1011.2 K,s? 0.70 0.37 0.11 0.31 0.30 0.39 0.45 0.42 0.03 0.05 091 1.16
Y6 2 420.5 Klb2 0.41 0.64 0.05 0.16 0.27 0.57 0.39 0.25 0.00 0.01 1.06 3.39
X6-1 2 377.0 Klb2 0.67 0.23 0.25 0.35 0.26 0.39 0.46 0.46 0.05 0.07 1.02 1.19
L1 2 563.6 K,b? 0.84 0.51 0.46 0.30 0.34 0.36 0.49 0.54 0.03 0.08 0.72  0.90
X2 2 906.0 K, b 0.34 0.41 0.42 0.26 0.33 0.41 0.44 0.38 0.06 0.06 0.81 1.34
Y6 1773.0 Kls2 0.45 0.33 0.07 0.29 0.31 0.40 0.44 0.34 0.02 0.04 0.74 1.64
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Abstract; Based on routine physical properties, carbon isotope and molecular geochemical analysis, this paper elabo-

rated geochemical characteristics of heavy oil in Chagan depression and the main controlling factors of its formation

systematically. There are two types of heavy oils : the primary and the secondary. The nonhydrocarbon content of prima-

ry heavy oil is higher than the saturated hydrocarbon content. Family component of heavy oils enriched lighter carbon

isotope, C,, regular steranes series enriched aaa configuration, low abundance of a3 configuration steranes and no

rearranged steranes. It has low tricyclene/pentacyclic terpene value, high gammacerane content, low Pr/Ph value,
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the oil-forming matrixes were formed under the reducing and high salt water environment, a variety of geochemical pa-
rameters indicated that the primary heavy oil derived from the hydrocarbon expulsion of hydrocarbon source rocks at
low evolutionary stages. Secondary heavy oil formed after oil and gas migration and accumulation, which has high den-
sity, high viscosity and low freezing point due to the change of late preservation condition and secondary reconstruc-
tion. The depth of secondary heavy oil was generally less than 1 200 meters, most of which were biodegradated oils
and some of biodegradated oils experienced multiple period of accumulation. The n-alkanes and isoprenoid of seconda-
ry heavy oil suffered from degradation of different level, it indicates that the oil have reached moderate degree of deg-
radation as steranes and terpanes distribute completely. Studies have shown that the thickening of crude oil is the re-
sult of a variety of factors worked together, biodegradation is the main formation mechanism of heavy oil in the study
area, the later tectonic uplift provide necessary conditions for the crude oil thickened, and active water conditions pro-
vide both fine oxidation environment and nutrients for shallow aerobic microbe.

Key words: origin of heavy oil; biodegradation; original heavy oil; Lower Cretaceous; Chagan depression



