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Comparison of the Geochemical Characteristics of Crude Oils
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Abstract: The composition and distribution characteristics of biomarker compounds in crude oils
from Gasikule Oilfield and Youshashan Oilfield in the south part of western Qaidam Basin (Zone
A) and from Nanyishan Oilfield and Youquanzi Oilfield in the north part (Zone B) were analyzed
with GC-MS technology, and the genetic difference of crude oils from Zone A and Zone B and its
geological influencing factors were discussed. The results showed that the distribution of carbon
number of n-alkane in crude oils from part shallow reservoirs of Zone A with high ratios of peak

areas of pristine (Pr) to n-C,; and that of phytane (Ph) to n-C;; was incomplete, so that

:2012-04-09
“ ” (20082X05025-03)
(1987-), s ,E-mail; xx19870721@163. com,



44 W ok B ¥ 5 3 B OF 2012 %

preservation condition of shallow reservoirs from Zone A was poor, and part crude oils were
slightly degraded by microorganism; ratios of sterane to hopane in crude oils from Zone A and
Zone B were more than 2. 4, and ratios of peak areas of sterane C,;R to sterane C,yR were mostly
more than 1, so that biological sources of crude oils were mainly floating algae in the two zones;
the relative content of drimane series and ratios of peak areas of sterane C,; R to sterane C,xR in
crude oils from Zone B were generally higher than that from Zone A, so that the contribution of
biological sources including floating algae and bacteria might be relatively higher; the
characteristics of all crude oils included low ratio of Pr to Ph and high content of gammacerane,
and a certain of B-carotane was found, so that the source rocks generating crude oils were
deposited in strong reducing sedimentary environment with saline water; ratio of Pr to Ph,
gammacerane index and ratio of peak areas of g-carotane to Cy hopane in crude oils from Zone A
were significantly more than that from Zone B, and the distribution of homohopane series
displayed that the peak area of C;; was more than that of C;; in Zone A, so that the salinity of
sedimentary water in source rocks of crude oils from Zone A was higher, and the reducing was
stronger; ratios of isomer of sterane including C,,20S/(20S+420R) and C, B3/ (8Bt aa) indicated
that crude oils were low mature in Zone A, but most were mature in Zone B. Compared with lake
basin sedimentation and tectonic evolution of Tertiary in western Qaidam Basin, the different
spatial distributions of sedimentary facies belt of source rock in the south and north parts were the basic
reason for the difference of geochemical characteristics of crude oils between Zone A and Zone B.
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Fig. 1 Plane Distribution Characteristics of Oil and Gas Fields in Western Qaidam Basin
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Fig. 2 Distribution Characteristics of Chain Alkane of Crude Oils from Different Oilfields
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Tab.1 Main Geochemical Parameters of Crude Oils from Different Oilfields
1 2 3 4 5 6 7 8
14-29 Elxg 0.95 0.35 0.29 0.83 1.43 1.16 1.24 2.85
9-39 Elxg 0.93 0.33 0.31 0. 94 1.56 1.22 1.36 2.49
3 Elzg 0.95 0.35 0.29 0.83 1.42 1.17 1.29 2. 47
9-4 Elxg 0.94 0.35 0.28 0.82 1.45 1.40 1.27 2.38
7 Elxg 0.94 0.34 0.30 0.89 1. 40 1. 14 1.33 2. 69
4-2 Elxg 0.94 0.32 0.31 1. 00 1.67 0.85 0.92 3.02
15-8 Elzg 0.95 0.35 0.29 0.83 1.47 1.11 1.17 3. 04
54 Nisg—Nbxy 0.25 1.75 12.19 1.24 1.78 3.54
604 Nisg 0.91 0.28 0. 44 1.56 1.78 0.71 1.20 3.48
976 Nisg—Nbxy 0.26 1.25 5.55 0.94 0. 96 1.24 3.26
975 Nisg—Nbaxy 0.44 2.29 15. 42 0.75 1.08 1. 44 3.48
983 Nisg—Nbxy 0.92 0.30 0.43 1.41 1.65 0.94 0.92 3.12
703 Nisg—Nlay 0.91 0.28 0.43 1.53 1.58 0.82 1.12 3.47
166 Nisg 0.91 0.31 0.51 1.54 0.90 1.54 1.54 2,47
221 Nisg 0.92 0.30 0.43 1.43 0.64 1.13 1.49 3.30
93 Nizy 0.28 0. 66 2.49 0.78 1.29 3. 40
1-72 Njxy—NEsy 0. 94 0.37 0.38 0.95 0. 84 2.18 0.36 3.05
2 N}xy—N3sy 0.97 0.41 0.37 0.86 0. 84 2.28 0.19 3.02
1-17 Nizy—Nisy 0.93 0.35 0.41 1.11 0.87 1.43 0.26 2.96
3-82 Njxy—N3sy 0.95 0.38 0. 40 1.01 0.87 1.77 0. 30 3.13
608 Nisy 0.97 0.41 0. 40 0.97 0.69 2.29 0. 30 2.56
802 Njsy 0.98 0.42 0. 40 0.94 0.98 2.54 0.23 2. 64
11-11 N3 sy 0. 99 0.45 0. 32 0.70 0.83 4,34 0.50 2.50
5-5 Nisy 0.97 0.41 0.42 1. 00 1.10 2.15 0.25 2.79
3 N3 sy 0.97 0.39 0.42 1.03 1. 04 1. 84 0.25 3.06
10 Eixg 1. 00 0.51 0.31 0.62 0.56 21.02 1.65 4,09
12 Eixg 0.97 0.41 0.39 0.93 1.10 1.32 0.32 2.52
1 Cis~Css 2 ; 3 Pr  nCy 4 Ph nCps
; 5 nCsr n=Cas ; 6 Cso ; 7 B- Cso
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