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Table 1 Bulk of geochemical data of three typical oils from the East Junggar basin

e | B | A% | kR @(T}:F ?’;f‘; 3527‘; ﬁﬁ)ﬁ ?;;c) Pr/Ph | Pr/nCy; [Ph/nCis| CPI |Cy—/Caat | MPI (I;:)
Wl | Pop |B—%|_-BF| 74.98 |9.78(12.28| 2.96 |—30.8| 1.74 | 0.55 | 0.35 [1.18| 2.12 |0.81 |0.88
B5 | Toeszr |B-HK | =8BZ | 81.76 [7.76 1 7.71 | 2.77 |—30.9| 1.75 | 0.44 | 0.26 [1.19| 2.14 |0.78]0.87
#s TIis | 8= |{kF A | 82.36 |8.18|6.82| 2.64 |—27.6| 4.00 | 0.48 0.10 |[1.20 2.57 0.84 [ 0.90
L Re AR5 8 35 45 WY 2L 3649 4K (MPT, Radke et al. , 1983; Radke, 1987) 318 48 R4 B 51 % .
F2 HARBH AILBARBAREOMEREMLRLESHE
Table 2 Geochemical parameters of the typical oils, artificial mixing samples and Cainan oils
13, "
e (;) (OTA) (%) 8(%:’;“ Pi/Ph|B|C|D|E|F|G|H|T|J|KIL|M|NJO|P
Mix-1 | 0 | 100 | 0 | —30.9| 1.75 |4.40(0.36[0.270.58|2.84|0.74(0.26(0.09|0.17|0.47|0.79[0.31]0.58|0.460. 34
Mix-2 | 20 | 80 0 | —30.9| 1.79 |6.22[0.27|0.29|0.59|1.34(0.41[0.170.13|0.28|0.40(0.68|0.28|0.65|0. 54 0. 29
Mix-3 | 40 | 60 0 | —30.9| 1.76 {7.61|0.21|0.30/0.64|0.86[0.27|0.13|0.14|0.33|0.35(0.46/0.24|0.70|0.61|0.27
Mix-4 | 60 | 40 0 | —30.9| 1.78 |9.24|0.19|0.31/0.63|0.63[0.21(0.10{0.15|0.3810.33(0.38/0.23|0.75/0.68]0.25
Mix-5 | 80 | 20 0 | —30.8| 1.76 [11.200.1710.32(0.65(0.50(0.16|0.08|0.18|0.440. 31 (0. 35{0.22|0.78|0.740. 23
Mix-6 | 100 | © 0 | —30.8| 1.74 [12.820.160.33]0.65(0.42(0.13[0.06[0.19]0.49|0.30{0.28|0.22{0.81|0.81|0.22
Mix-7 | 80 0 20 | —30.1| 2.04 |8.75[0.20[0.31|0.71[0.41|0.14|0.06(0.17[0.43|0.30|0.28[0.22[0.75|0.75|0.22
Mix-8 | 60 0 40 | —29.5| 2.43 |5.51(0.26(0.28/|0.7610.40[0.13]0.08{0.16|0.38|0.31|0.35[0.21(0.71|0.70]0.22
Mix-9 | 40 0 60 | —28.9| 2.90 |3.38]|0.35/0.23(0.93(0.40[0.14|0.08|0.14|0.31|0.33[0.42|0.21|0.64{0.610.22
Mix-10 | 20 0 80 | —28.2| 3.39 |1.79]0.65|0.18{1.30(0.39]0.15|0.10{0.10]0.19(0.36|0.50|0.20]0.52 0. 48|0. 23
Mix-11| 0 0 | 100 { —27.4| 4.00 |0.26(3.01|0.09|2.96|0.38|0.14|0.13{0.03|0.04|0.40(0.66|0.18|0.30|0.190. 24
Mix-12 | 0 20 | 80 | —28.3| 3.35 ]0.49|1.79|0.13|2.29]0.60{0.210.15{0.03(0.05]|0.42|0.70|0.22|0.33}0.20{0.26
Mix-13| 0 40 | 60 | —28.9| 2.95 |1.09(|1.10/0.16|1.29{0.95[0.31{0.17|0.04|0.07|0.43(0.74|0.22|0.40}0.290. 29
Mix-14 | 0 60 | 40 | —29.7| 2.51 |[1.71]0.72]0.20|1.00|1.32(0.43|0.20|0.05(0.090.44|0.76|0.300.44(0.31|0. 32
Mix-15 | 0 80 | 20 | —30.3| 2.14 |2.78|0.52]0.25/0.81|1.91|0.58(0.23[0.070.12|0.46]0.79|0.26]0.49|0.38|0.34
Mix-16 | 20 | 60 | 20 | —30.2| 2.06 |3.83(0.36/0.27]0.71|1.00[0.31|0.15({0.12{0.26(0.39(0.79|0.23|0.57|0.49/0.28
Mix-17 | 40 | 40 | 20 | —30.3| 2.10 |5.23[0.25[0.28(0.70(0.69|0.22]0.12]0.14|0.33|0.35|0.610.22|0.64|0.55|0.25
Mix-18 | 60 | 20 | 20 | —30.0| 2.08 |6.95/0.23]0.29(0.71|0.50(0.170.08|0.15/0.370.32|0.48|0.22|0.72(0.71|0.23
Mix-19 | 40 | 20 | 40 | —29.6| 2.42 |4.20|0.33]0.27|0.82|0.52[0.170.09|0.14|0. 32|0. 34}0. 38|0. 20|0. 62 0. 53}0. 24
Mix-20| 20 | 20 | 60 | —28.9| 2.88 |2.20(0.53|0.22{1.00|0.56(0.18/0.12{0.10|0.20(0.37|0.44|0.19|0.5210.42|0.25
Mix-21| 20 | 40 | 40 | —29.5| 2.59 {2.82|0.43|0.25|0.92{0.72]0.25|0.13/0.12|0.25|0.37|0.54/0.21|0.55|0.46|0. 27
B/ME —29.0| 2.33 |0.92]0.38[0.07[0.98(0.43]0.13]0.06|0.04|0.07]0.38|0.58|0.13[0.35|0.22]0.20
% BAME —28.5| 2.87 |4.26(0.9200.33|2.76|1.05|0.23|0.18/0.09|0.20|0.54{0.42|0.32|0.48|0.41|0.37
-4 —28.71 2.56 |2.31]0.60(0.17{1.56|0.73|0.19[0.130.07|0.11{0.45]0.390.21|0.41]0.28]0.26

B P-HE-SEARWMESSE, T RAMN-SRBEMEASTE: - ABES RFEME S &M Ca—@MBF LK 0L, PDB);
B—B-# % MIt/nCas X100% ;C— =35t C10/Car sD—Crom s ST 1 /17a(H)-Corm3s 2 5% s E—Coe VU IR 5 /C26 = 3R 8 s F—Ts/
Trm;G—CooTs/17a(H)-Coo B 152 s H—Cao B HE BB £5/17a (HD-Cao BE 5% s I— 1 T W5 2/ 17 (HD-Coo B 5% 5 J— 110 T B 4 /17 (HD-Co B £
(2054 20R) s K—Co 35 B4/ Cormas BB s L—Cooo T HE 8 455/ Coo U 8 455 s M— B B2 C2r/Cas s N— 8 58 C5/Cao; O—Hi ST 20R Cz8/Coss
P—#i ke /ME b .
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(the legends same as in Fig. 3)
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The B-carotane content was determined from the m/z 125 mass chromatogram,

while the n-C;5 content was determined from the TIC
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Fig. 7 Ternary diagram showing the contributions of Permian, Triassic and Jurassic oils to the Cainan mixed oil
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Abstract

The crude oil in the Cainan field is a mixture of hydrocarbons of Permian, Triassic and Jurassic source
rocks. Artificial mixing of three typical Permian, Triassic and Jurassic oils in the laboratory indicates that the
whole-oil carbon isotope ratio 6° C of the arﬁficially mixed oil samples changes linearly with the mixing
proportions, but the Pr/Ph .ratio, B-carotane/n-C,; ratio, and various biomarker ratios in the mixture change
non-linearly. The ternary plate created by the artificial mixing of the three typical oils shows that the average
contribution of the Jurassic source rocks is 65% , whereas those of the Triassic and Permian source rocks are
around 15% and 20, respectively. In summary, based on the whole-oil stable carbon isotope ratios and
biomarker parameters it can be concluded that the Jurassic source makevs a contribution of 55% ~70%, while

the Triassic and Permian sources each contribute by 10% ~30%.

Key words: mixed oil; artificial mixing experiment; carbon isotope; biomarker; Jurassic; Triassic;

Permian; Junggar Basin; Cainan oilfield
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