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Fig. 1 Oil sands distribution in the Youshashan area, western Qaidam Basin
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Fig.2  Chromatograms and mass spectrograms of the saturated hydrocarbons in the oil sands samples from the Youshashan area,

western Qaidam Basin
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Table 1 Measurements of the oil sands samples from the Youshashan area, western Qaidam Basin

‘ e WetdL oy N
BRSSO RO [ T T (/) A 4
YZK4-N N, 97.45 1.86 0.64 0.08 0.2 0.09 8.3 0.29
YZK-6-N N, 116.06 0.85 0.77 0.06 0.17 0.01 14 0.18
YZK-8-N N, 127.63 4.68 0.59 0.08 0.29 0.04 7 0.33
YZK-10-N N, 144.08 1.41 0.53 0.08 0.34 0.06 6.9 0.4
YZK-13-N N, 158.12 0.91 0.69 0.08 0.2 0.03 8.5 0.23
YZK-16-N N, 175.32 2.87 0.57 0.09 0.19 0.15 6.4 0.34
YZK-19-N N, 187.9 1.84 0.81 0.11 0.05 0.04 7.6 0.09
YZK-20-N N, 194.3 2.03 0.56 0.09 0.33 0.01 6 0.35
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Table 2 Parameters for the n-alkanes and isoprenoid hydrocarbons in the oil sands samples from the Youshashan area,

western Qaidam Basin

E M Lt & KHE R IR R
5 HIE (m) B iy S m(2Cy.)/ OEP m(Pr)/ m(Pr)/ m(Ph)/
m(3C,y,, ) m(Ph) m(Cy) m(Cyg)
YZK-4-N 97.45 Cpo-Cyg HIEls | nCy 0.18 1.19 0.26 0.35 1.14
YZK-6-N 116.06 C12-Cyo LIS | nGCy 1.13 0.91 0.38 0.56 1.66
YZK-8-N 127.63 Cpo-Cyg Mg | nCog 0.38 0.97 0.32 0.49 1.27
YZK-10-N 144.08 Cpo-Cyg MIgiE | nCy 0.36 0.93 0.26 0.45 1.32
YZK-13-N 158.12 Cpo-Cyg Bzl | nCy 1.09 0.99 0.43 0.84 2.46
YZK-16-N 175.32 C12-Cyo g | nCy 0.15 0.86 0.27 0.38 1.29
YZK-19-N 187.9 Cp-Cyy g | nCy 0.27 1.01 0.29 0.37 1.32
YZK-20-N 194.3 Cpy-Cag WBEE | nCy 0.91 0.91 0.32 0.43 1.49
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Fig. 3 Diagram showing the relationship between individual

parameters for the the oil sands samples from the Youshashan

area, western Qaidam Basin
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Table 3  Parameters for the terpanes in the oil sands samples from the Youshashan area, western Qaidam Basin
=5 DU b HIR =
K - - m(Coupyss)/ | m(T=3)/ | m(Ts)/ | m(Cy 08228 m(Cypof m(r-)/ m
m( Cog =55 m( X fIF) m(Tm) | /22(S+R) |228)/m[22(S+R)] | (0.5C5)
YZK4-N Ci9-Cyo Cys 0.484 0.33 0.351 0.573 0.538 1.321
YZK-6-N Ci9-Coo Cys 0.429 0.353 0.328 0.559 0.544 1.248
YZK-8-N Ci9-Coo (O 0.415 0.282 0.389 0.559 0.55 1.288
YZK-10-N Ci9-Coo Cys 0.392 0.299 0.34 0.582 0.536 1.276
YZK-13-N Ci9-Cyo Cy3 0.458 0.296 0.297 0.5% 0.538 1.22
YZK-16-N Ci9-Cyo Cys 0.361 0.271 0.334 0.54 0.522 1.359
YZK-19-N Ci9-Cyo Cy3 0.43 0.276 0.39 0.575 0.529 1.313
YZK-20-N Ci9-Cyo Cy 0.403 0.38 0.339 0.561 0.537 1.29
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Table 1 Parameters for the steranes in the oil sands samples from the Youshashan area, westernQaidam Basin

v m( L)/ | m(ZEHE) /| m(CuBR)/ |m(Cpaaa20S)/|  C27aca C28aaa C29aaa
e m( THH) m( ZHH) |m[ (BB +aa)]| m[20(S+R)] | 20R(%) 20R(% ) 20R(% )
YZK4-N 0.022 2.703 0.257 0.286 40.764 24.998 34.238
YZK-6-N 0.021 3.682 0.269 0.274 38.202 25.132 36.665
YZK-8-N 0.018 4.158 0.267 0.284 39.087 26.457 34.456
YZK-10-N 0.019 4.049 0.271 0.299 39.77 25.666 34.563
YZK-13-N 0.021 3.942 0.295 0.313 35.685 29.325 34.99
YZK-16-N 0.017 4.471 0.272 0.286 38.595 25.894 35.511
YZK-19-N 0.016 4.43 0.275 0.301 38.218 27.732 34.05
YZK-20-N 0.023 3.264 0.285 0.306 39.344 27.011 33.645
T PRHGE 22 M b 5 TN E
100 F5 Immb S e e R =5
=P Fig. 5  Triangular diagram of the parameters for the steranes
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Organic geochemical signatures of the oil sands from the Youshashan
area, western Qaidam Basin, Qinghai

SONG Hong-sha' ?, HAN Mei-mei>*, CAO Zhan-yuan®, ZHANG Xiao-bao’, CHEN Wen-lei

(1. Key Laboratory of Petroleum Resources, Gansu Province/Key Laboratory of Petroleum Resources, Chinese
Academy of Sciences, Lanzhou 730000, Gansu, China; 2. University of the Chinese Academy of Sciences, Beijing
100081, China; 3. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China; 4.
China University of Geosciences, Beijing 100083, China)

Abstract; The oil sands resources are interpreted as the significant unconventional oil and gas resources in China.
The emphasis of the present paper is placed on the chromatographic analysis and mass spectrographic analysis of
eight pieces of oil sands samples from the Upper Ganchaigou Formation (N, ) in the Youshashan area in order to
examine ancient sedimentary environments, maturity and origin of parent matter types. The results in this study
show that the saturated hydrocarbons range between 0.53 and 0. 81, indicating higher oil contents. The m(Pr)/m
(Ph) ratios vary from 0.43 to 0.26, with an average of 0.32 (8), indicating a relatively deep-water and highly
reducing environment of the source rocks. The parameters for oil sands evolution m[ C;;a322S/22(S +R) ] and m
[ C,,aPB225/22(S +R) ] are more than 0.5 or 0.6, indicating that all the eight oil sands samples are maturated oil
sands samples and subjected to biodegradation. The triangular diagram of the parameters of steranes C,,, C, and
C, indicate that the parent matter types of the oil sands belong to the lower aquatic organisms mixed with higher
plants. The oil sands in the study area have higher contents of saturated hydrocarbons, wider outcropped area and
greater thickness, and thus may be considered highly prospective for the unconventional oil and gas resources.

Key words: oil sands; geochemistry; parent type; sedimentary environment; maturity



