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Abstract: Experimental analyses of group composition carbon isotope and saturated hydrocarbon chromatogram—
mass spectrum were carried out on the crude oil and oil sand extract samples from the Triassic in Wenmingzhai
area and the source rocks in the lower 3" member of Shahejie Formation in Puwei area Dongpu depression. The
saturated hydrocarbon content of the crude oil and oil sand extract is in the range from 39.44% to 51.01%.

Their carbon isotope of group composition ranges from —28. 92%o to —26. 54%o0 ( PDB)  and the fractionation
effect of the carbon isotope among aromatic hydrocarbon non-hydrocarbon and asphaltenes is relatively insignifi—
cant. The Pr/Ph ratio is less than 0.5 indicating the predominance of Phytane. The values of sterane C,,20R/
(20R +20S) and C,aBB8 / (aaa + aBB) are 0.29 —0.34 and 0.25 - 0. 34 respectively. The C,, content is
slightly predominant in the sterane’ s series while the diasteranes content is extremely low. The gammacerance
content is relatively high and the gammacerance to C;, hopanes ratio is 0. 70 —0. 81 indicating the geochemical
characteristics of immature oil formed in a sedimentary environment with high water salinity. Oil-source correla—
tion reveals that the immature oil in the Triassic reservoirs in Wenmingzhai area are sourced from the mudstone
in the 3" and 4" members of Shahejie Formation in Puwei area. The poolforming pattern is that hydrocarbons
generated by young source rocks accumulate in old reservoirs.
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Fig. 1 Sketch map showing the structures of the study area
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Table 1 Characteristics of group composition and carbon isotope of the Triassic crude oil in Wenmingzhai area

%

53 C(PDB) %o

/m
470 2278.4 ~2309.8 46. 68 23.72 20.92 8. 67 —-28.64 -27.23 -27. —-26.84
471 2 076.8 ~2 503.3 46. 34 21.46 21.95 10. 24 —-28.49 -27.25 -27. -26.54
473 2347.3~2377.4 44.38 22.49 21. 60 11. 54 —-28.57 -27.30 -27. -25.69
77-3 3001.6~3019.1 39. 44 27.46 18. 66 14. 44 —-28.80 -27.69 -27. -27.13
77 -7 2588.8~2747.0 44. 11 21. 15 19. 64 15. 11 —-28.60 -27.42 -27. -27.13
75-12  2690.5~2735.0 51.02 25.51 17. 47 5.99 -28.94 -27. 66 -27. -26.99
77 -8 2874.0~2918.0 50. 13 24.33 16. 67 8. 88 —-28.81 -27.40 -27. -27.19
2
Table 2 GC characteristic parameters of saturated hydrocarbon from the Triassic crude oil in Wenmingzhai area
/m Cot 42 /Cogano Pr/Ph  Pr/nCy; Ph/nCyq CPI OEP Y nC5 /Y nCs
471 2 076.8 ~2 503.2 nCyq 1.010 0.348 0.598 1. 258 0. 965 0. 849 0.762
470 2278.4 ~2309.7 nCoyq 1.038 0.394 0.592 1.247 0.961 0.873 0.744
473 2347.3~2377.3 nCoyg 1. 036 0.399 0. 600 1.248 0. 965 0. 851 0.740
77 -7 2588.8~2747.0 nCig 1. 065 0.418 0.579 1. 207 0. 960 0. 899 0.797
75 -12 2690.5~2735.0 nCig 1. 067 0. 430 0.572 1. 255 0.935 0.908 0. 851
75 -4 2732.0~2795.0 nCyy 1.071 0.418 0.599 1.272 0.972 0. 864 0. 848
77 -8 2874.0~2918.0 nCig 1.079 0.419 0. 585 1.273 0.971 0.901 0. 828
77-3 2945.5~3019.1 nCyy 0. 965 0. 400 0. 567 1.211 0.993 0.920 0. 644
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Table 3 GC-MS characteristic parameters of saturated hydrocarbon from the Triassic crude oil in Wenmingzhai area

/m a b ¢ d e / g
471 2076.8 ~2 503.2 0.34 0.29 0.97 0.59 1.05 0. 81 0. 58
470 2278.4 ~2309.7 0.33 0.34 0. 84 0.59 0.98 0.78 0. 59
473 2347.3~2377.3 0.30 0.31 0.83 0.58 0.97 0.72 0. 60
77 -7 2588.8 ~2747.0 0.31 0.26 0. 88 0.54 0. 96 0.74 0. 69
75-12 2690.5 ~2735.0 0.30 0.26 0. 89 0.49 1. 00 0.79 0. 67
75 -4 2732.0~2795.0 0.31 0.29 0.92 0. 56 0.99 0.70 0. 63
77 -8 2874.0~2918.0 0.29 0.25 111 0.53 1.10 0.79 0.55
77 -3 2945.5~3019. 1 0.31 0.31 0. 94 0. 54 1.15 0.76 0.72
ta oo - Cy 20S/(20S +20R) ;b Cy afB/(aaa +aff) ;e Y Cy e i d o Cy 228/(228 +

22R) ;e  aaa -20R Cy; /Cysf  aaa —20R Cy/Cyr8 y- /Csq
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Table 4 Comparison of group composition and carbon isotope among the Triassic crude oil and oil sand in

Wenmingzhai area and the source rocks in the 3™ & 4™ members of the Shahejie Formation in Puwei area

7 51.02  39.44 46.01 25.51 21.15 23.73 21.95 16.67 19.56 15.11 5.99 10. 70
3 50.18 40.61 46.85 25.55 11.09 19.14 26.30 15.77 21.64  22.00 1.85 12.37

%
’ 10 55.68  32.92 42.58 27.77 9.09 32.65 46.44  27.51 32.65 8. 88 1.01 4.95
7 -28.49 -28.94 -28.69 -27.23 -27.69 -27.42 -27.24 -27.44 -27.30 -25.69 -27.19 -26.79
( PDB) 3 -29.25 -30.45 -29.85 -26.89 -28.26 -27.50 -27.52 -28.29 -27.78 -27.12 -27.98 -27.41
%o 10 -27.75 -29.21 -28.53 -26.31 -27.95 -26.99 -26.57 -27.91 -27.03 -26.04 -27.93 -26.73
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Fig. 2 Relationship between Pr/Ph and Ph/nCiq

for source rocks and crude oil
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Fig. 3 GC-MS of the source rocks in the 3™ & 4" members of the Shahejie Formation in Puwei area
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Fig. 6  Pool-forming patterns in Wenmingzhai area
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