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Abstract; The sedimentary characteristics and hydrocarbon accumulation model in the upper member of Oligocene Xiaganchaigou Formation,
Western Qaidam Basin are analyzed in this paper. Comprehensively based on the petrology and mineralogy research, paleo-geomorphology a-
nalysis, carbon-oxygen isotopes and microelement geochemistry research, seismic-profile fine interpretation and “ant-tracking” fracture pre-
diction, hydrocarbon accumulation model research and high-yield controlling factor analysis, it is put forward that the upper member of Oligo-
cene Xiaganchaigou Formation in Yingxi area is a saline sedimentary environment of “semi open-semi closed” semi-deep lake facies, and the
special hydrocarbon accumulation model in Yingxi area is resulted from oil storage in the matrix intracrystalline pore, fracture forming by un-
der-salt stress accumulation and salt formation seal-capping. Research results show that firstly, the lithology is dominant by dark colors in-
cluding dark grey or ash black with the mixed sedimentation of saline minerals, mainly controlled by sedimentary environment. Secondly, the
paleo-geomorphology prior to the sedimentation in the upper member of Xiaganchaigou Formation is a limited lake “lower in the west while
higher in the east” with the development of lake barrier island. Thirdly, the data points of carbon-oxygen isotopes fall between an open lake
and a closed lake. Fourthly, Sr/Ba values are all greater than 1 with an average of 2. 01, the average value of Sr/Cu is 109. 04, far greater
than 5, and U/ Th values are all less than 1 with an average of 0. 62, indicating a saline, arid and reducing environment. Fifthly, the average val-
ue of 2 REE is 87. 67X 10~ ¢ with the distribution range of (39. 41-162. 67) X 10 ¢, and Eu negative anomaly exists. Sixthly, the pressure coeffi-
cient of main under-salt producing formation can be up to 2. 2, and the deduction of “self-originating-over-pressured system” resulting in the frac-
ture formed by stress accumulation is completely consistent with the results of “ant-tracking” fracture prediction and core observation,

Key words: semi open-semi closed, saline lake, dolomite, fracture formed by overpressure, hydrocarbon accumulation model, Yingxi

area, Qaidam Basin
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Interpretation results of seismic profiles of the upper

Fig. 1
member of Oligocene Xiaganchaigou Formation and
its seismic profile after flattening of the top surface

in the western Qaidam Basin
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Fig. 2

Palaeogeomorphology of the western Qaidam Basin
before depositional period of the upper member of

Oligocene Xiaganchaigou Formation
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Fig.3 The carbon and oxygen isotope composition of lacustrine
carbonate rocks and analysis of sedimentary environment

of Oligocene in the western Qaidam Basin
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Table 1 Statistics of the whole rock mineral content analysis by XRD of main reservoirs of Oligocene in the western Qaidam Basin

P %
LU B/ m EH gy BUCORHC iR HR . SRR SEBE L, HOBR OREK Jrdh AR BLO BLEC M I B RRR
fi A A s v Yy w A AR W BA =0 O
YH101-5 2927. 40 TIRMEA B 49 0.6 32 195 0 13.3 6.7 0 0 0 6.5 32 0 0 0 0 0 39.0 3.1
YH101-16  2928. 85 TRHABE 13.3 1.1 49 6.4 0 0 06 0 0 40 23 23 0 0 0.5 0 0 51.8 12.8
YH101-71 2943. 05 G A A 7.7 0.6 3.0 57 0 0 0 0 0 0 49 2.1 0 0 0 1.1 0 643 10.6
YH101-293  3160. 40 e e 7.3 0.4 2.4 6.6 0 0 7.4 0 0 42 35 1.9 0 26 0 0 0 56.3 7.4
% YHI101-670  3208. 64 VRSP 8.1 0.3 44 6.7 0 0 51 0 04 39 4 0 0 1.1 0 0 0 59.4 6.5
YH106-2 3281. 70 e s P 10.6 1.7 4.4 11.3 0 3.7 6.1 26 0 0 50 1.4 0 3.1 0 0 0 44.3 5.8
i YH106-3 3294. 20 Hz=a 4.6 0.2 22 7.5 0 0o 7.0 0 0 56 54 0 0 0.4 0 0 0 65.2 1.9
YH106-11  3366. 10 EPaE = 40 0 1.8 16.7 0 0 0 0 0 56 45 0 0 9.9 0 0 0 56.6 0.9
YH106-16 3 358. 40 1z 6.6 0.3 29 66 0 0 0 0 0.6 6.4 61 0.8 0 02 0 0 0 61.2 83
YH106-27  3381.90 g s b= 9.6 0.5 3.4 11.1 0 0 06 0 0 7.0 48 1.3 0 0 0 0 3.1 483 10.3
SE{E 7.7 0.6 3.3 O 0 1.7 3.4 03 0.1 37 47 1.3 0 1.7 01 01 0.3 546 6.8
S$3-1-3 4366. 80 EFE 9.7 0.7 51 10.0 20.2 0 175 0 0.6 29 0 0 0.4 06 0 31 0 201 91
S3-1-7 4369. 35 HaA 13.8 0.7 82 45 0 0 131 0 0.6 40 37 0 0 0 0.6 1.1 0 41.2 85
S3-1-23 4376. 63 Mz 1.8 1.1 8.0 15.9 0 0 0 0 21 43 32 0 0 0 0 0.8 0 433 9.5
S$3-1-38 4371.15 WP IR = 11.7 1.7 1226 6.9 0 0 02 0 04 30 0 0 0 29 0 1.2 0 39.220.2
W S41-6-1-10  3857.35 TR 57 0.7 7.8 9.5 0 0 35 0 1.2 29 36 0 0 10.7 0 1.3 0 424 10.7
S41-6-1-11 3857.95 TR 1221 1.3 1.3 7.6 38.2 0 11.7 0 0.5 1.8 0 0 0 0.8 0 43 0 0 10. 4
S41-6-1-12  3858.48 WA S 42 0.5 6.7 22374 0 59 0.2 0 38 0 0 0 161 0 140 0 0 9.0
S41-6-1-22 3867.12 HRH A 6.1 1.1 52 59 0 0 0 0 0.5 45 37 0 0 36 23 0 30 5.3 12.8
S38-1 2794.62  EHWREAZAE 148 0.9 6.5 8.4 162 0 0 0 0.6 24 0 0 0 41 0 28 0 17.5 258
S38-11 3147.16 TIKAT 8.8 1.0 9.1 183 0 0 0 0 1.3 7.2 0 0 0 1.7 0 30 0 37.312.3
S 9.9 1.0 8.1 89 11 0 52 0 0.8 37 1.4 0 0 41 0.3 32 0.3 2.2 12.8
Co-1 1916. 00 TR A 15,1 1.0 7.0 131 0 6.6 63 0 0 0 42 0 0 39 0 0 0 26,1 16.7
C6-2 2010.00 FRME TS 219 1.1 89 126 0 46 0 0 0.4 36 22 1.7 0 1.0 0 0 25 16.7 22.8
C6-3 2115. 00 TR IR L A 156 0.8 6.0 9.3 0 3.3 6.8 0 0 42 36 1.0 0 1.1 0 0 0 28.3 20.0
) Co-4 2214.00 FRMITHRERES 23.4 1.4 6.9 154 0 7.9 0.2 0 0 36 27 1.3 0 29 0 0 0 15.4 18.9
;\; C6-5 2260.00 FRME TS 19.1 0.8 6.4 159 0 1.9 0 0 0.5 24 22 1.0 0 37 0 0 0 28.4 17.7
7 Co-6 2347.00 FIMAEBEREE A 17.1 207 9.2 149 0 40 68 0 0.5 3.2 23 0 0 30 0 0 0 17.6 18.7
Co-7 2413.00 HFRMWFEBMRL S 182 1.2 7.3 17.7 0 0 10.4 0 08 21 0 05 0 37 0 0 0 23.7 14.4
C6-8 3667.00 FRMITHRRELS 16.7 0.6 8.0 12.2 0 0 10.1 0 0 41 0 0 0 40 0 0 0 29.0 15.3
C6-10 3928.00 FWKAFRBIREES 19.0 0.7 11.2 10.9 0 0 92 0 06 23 0 08 0 20 0 0 0 19.9 23.4
ﬂFﬂj{a‘ 18.5 1.1 7.9 136 0 31 55 0 0.3 28 1.9 0.7 0 28 0 0 0.3 228 18.7
X9-1 1532.95 ’MWREAES 1727 0.9 7.5 45 0 2.8 84 0 0 0 27 30 0 07 0 0 0 337 18.1
X9-2 1534. 40 ﬁ‘&[zsfrﬁ*ﬁm‘ﬁdézg 23.7 1.7 63 7.3 0 26 1.0 0 0.4 0 0 5 0 40 0 0 0 12.3 37.2
X9-3 1536.60 FHEZTMB TS 22.7 0.9 7.1 124 0 2.5 0 0 0 1.9 0.5 3.7 0 0 0 0 0 19.3 29.0
W X9-4 1537.27 Mz 7.7 0.4 2.2 152 0 1.9 0 0 0 0 32 0 0 0 0 0 0 61.3 8.1
7K X9-5 1538. 67 IR RD TR 18.3 1.1 7.2 206 0 1.9 1.1 0 0 24 06 51 0 10 0 0 0 0 40.7
S X9-6 1539. 10 YRR E e 2.6 1.1 10 21.1 0 1.6 0.8 0 0 33 0 51 0 0 0 0 0 0 35. 4
X9-7 1540. 80 SR 33.6 2.1 11.5 148 0 1.8 0 0 0 0 0 39 0 40 0 0 0 7.2 21.1
X9-8 1541.20  HRAZFMEE 264 6.0 6.9 11.4 0 2.0 0 0 0 0 1.2 29 0 08 0 0 0 265 15.9
S HE 21,5 1.8 7.3 13.4 0 21 1.4 0 01 1.0 1.0 34 0 13 0 0 0 20.0 25.7
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Fig.4 Comparison of rock components of Oligocene reservoirs

in the western Qaidam Basin
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Fig.5 The symbiosis of black containing calcite mudstone with gypsum of the upper member of Xiaganchaigou

Formation reservoirs of deep water deposits from Well S49-1 in the western Qaidam Basin
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Table 2 Analysis of trace element geochemistry results of the lacustrine dolomite of the upper member of

Oligocene Xiaganchaigou Formation in the western Qaidam Basin

FE i WHE/ e & /1076
%7 m Gl Li Be Se Ti \% Cr Mn Co Ni Cu Zn Ga Ge Rb Sr
S1-2-8 2758.19 S A=A 30.21  1.07  4.21 1605.41 45.50 38.91 567.34 16.12 19.57 20.29 36.50 7.64 0.51 52.68 1187.82
S1-2-11 2758. 52 GWRE S 39.35 1.37 3.58 1780.34 53.62 40.40 498.44 9.67 21.07 25.45 56.51 9.31 0.63 65.54 3410.48
S203-1 1502.70  HHW AT 67.58 1.65 8.52 2321.40 66.88 60.37 617.73 16.06 27.69 23.98 32.39 13.72 0.95 96.92  675.05
S203-3 4486. 40  FHMEY I Z A 46.43  1.52  8.71 2444.84 81.43 61.64 461.54 30.12 31.11 26.98 162.31 16.59 1.09 100.82 1722.24
S203-6 4495.35  HHW AT 35.10 1.08  3.38  906.30 31.85 34.88 480.89 11.82 13.88 14.05 3.01 5.68 0.33 37.07 3031.38
S203-7 4496.90  FMEY £ 95.55 1.91 9.63 3338.82 101.53 73.91 522.84 24.80 38.46 41.83 43.87 19.46 1.37 150.63  243.76
S203-8  4500. 00  ByES 2 A 60.53 1.97 5.62 2442.57 73.31 54.68 0637.75 24.60 28.96 29.80 51.95 13.17  0.90 102.99  460.87
S23-1 4034.90  FHEMEGE S 52.37  1.65  6.74 2187.10 61.49 62.66 527.02 11.34 25.44 24.37 62.08 11.59 0.79 90.44  841.17
S23-3  4173. 00 G 15.80  0.68  4.82 1084.24 26.84 29.31 332.18 6.31 12.05 10.78 22.41 4.57 0.32 30.95 1841.98
S25-1 4177.50 .ﬁmﬁr‘” 13.45  0.59 2.45 581.88 31.74 38.41 414.28 8.92 10.27 6.15 50.04 3.76 0.23 18.26 1771.26
S25-4  4216. 80 HHss 26.59 1.26  6.02 1240.04 33.08 29.11 432.20 15.56 12.03 12.30 30.89 6.30 0.43 32.63 16066.25
S25-6 4221.50 Ao 13.61  1.01 243 601.92 25.15 37.48 414.33 4.93 7.52 5.35 9.44 3.65 0.21 2562 2188.01
S30-1 4081.00  FKWHESS 15.92 0.79  6.75 1498.20 35.93 38.06 477.86 11.04 15.90 11.35 31.35 6.85 0.39 36.66  990.21
S32X-6 4094, 22 GRE T 24.85 0.70 0.85 1024.73 23.67 36.48 482.66 4.33 11.60 11.48 12.05 4.39 0.45 29.04 1061.46
S32X-7 4097. 74 TR E T 30.87  0.95 2,09 1103.61 30.07 31.02 420.56 8.38 14.12 12.45 19.28 5.56 0.58 32.70 2629.72
S32X-8 4100.98 FRMEEE =% 49.20 1.64 526 1616.63 52.93 44.72 679.77 7.92 20.11 20.55 30.85 9.88 1.12 66.52 1539.85
S32X-9 4102.33 SHWREA S 3580 1.62  9.16 2607.42 83.84 60.90 690.83 15.22 33.53 39.51 118.01 14.05 1.75 82.83  546.94
S32X-10 4112.53  HF MWK E  36.86 1.30  8.91 1923.25 54.68 44.17 671.74 18.81 23.11 24.61 45.21 10.67 1.00 66.10 1410.86
S32X-11 4117. 04 T IR S 38.13  1.45 10.28 2292.16 80.92 58.15 507.31 13.48 31.73 24.11 51.67 14.95 1.26 91.18 1755.76
S32X-12 4121.50  &HMPHBS 20.14 1.04  4.36  1529.52 36.99 48.21 494.68 10.07 17.02 14.55 25.57 6.17 0.58 41.67  603.86
S32X-13 4127.93 R T 41.59 1.81  7.62 277.19 79.91 86.49 661.27 12.53 30.36 25.11 61.72 14.29 1.09 95.78 1982.75
FE Al WHE/ F /100
i m i Y Zr Nb Mo Cd Sn Cs Ba Hf Ta Pb Bi Th U
S1-2-8 2758.19  FHWbA=H 10. 64  58.96  5.03 2.33  0.06 1.31 4.32 450.31  1.81  0.42 13.97 0.23  4.99 2. 64
S1-2-11 2758. 52 GRS 13.05  75.99  5.47  2.34 0.08 1.55 5.59  1142.73  2.33  0.45 15.14 0.25  5.89 3.87
S203-1 1502.70 4\1«}75}535 17.05  93.09  7.46  3.19  0.06 2.15 10.25 373.52 2,70 0.56 18.91 0.29  7.77 3.70
S203-3 4486.40  HMEYEZ 16.19  93.88  7.59  3.94 0.63 2.33 10.61 1092.27 2.83 0.57 20.64 0.35 9.37 4.19
S203-6 4495. 35 aﬁ}m‘ei‘;: 7.95  38.86 3.27 1.99 0.03 0.85 4.75 789.29  1.13  0.23 9.69 0.13  3.63 2.31
S203-7 4496.90  FHMEYE A 23.88 128.90 10.59 5.82 0.06 3.31 14.97 376.62  3.90 0.83 24.84 0.47 13.27 6.57
S203-8 4500. 00  KyH R = A 18.39  97.89  8.03 2.01 0.08 2.24 8. 95 392.26  2.93  0.63 26.66 0.37  8.66 3.34
S23-1 4034.90 HESGE Y 15.03  86.31 7.16  1.04 0.10 1.78 7. 44 512.31  2.59 0.56  30.28 0.29  7.36 2.83
S23-3 4173. 00 TIRA A 7.48  71.61 338 2.58 0.06 0.85 2.45 1213.69 1.83 0.25 7.59  0.11 3.62 1. 65
S25-1  4177.50 GRE T 6.40  24.89  1.68 213  0.03 0.60 1.48 1077.57  0.68 0.14 315 0.08  1.56 1.53
S25-4  4216. 80 SHHAT A 11.17  64.95 5.01 7.51  0.08 1.20 4.58  1404.60 1.94  0.37 8.65 0.12 4. 44 3.99
S25-6 4221.50 EFa 9.41  19.19  2.20  0.76  0.02  0.49 1.42  1333.58 0.56 0.23 5.25  0.08 2.19 1.56
S30-1 4081.00  EMWEAEHE 9.62  61.78  4.33  1.53 0.07 0.99 2.97 445.26  1.81  0.35 13.19  0.15  4.62 2.95
S32X-6 4094 22 TIRHA T 7.36 30.52  4.07 2.25 0.03 0.91 2.82 599.97  0.87  0.33 7.27 0.10  2.04 1.73
S32X-7 4097. 74 TR E B 7.66  41.13  3.35 213 0.05 0.91 3.04 590.07 1.17  0.28 9.21  0.14  3.41 1.72
S32X-8 4100.98 WM EAES 1459 67.92 501 5.16  0.05 3.29 6.54 782.59  2.03  0.40 10.13  0.19  6.20 4,41
S32X-9 4102.33 FHMWRFEA S 20.53 115.35  8.02  6.87 0.21  2.58 8. 69 539.78 3.45  0.66 25.15 0.40  9.92 9.56
S32X-10 4112.53 & =B ib i K & 16.52  95.06 5.98 5.26  0.06 1.47 7.21 762.36  2.76  0.50 15.23  0.23 7.72 4.50
S32X-11 4117. 04 Ry e 17.09  90.42  6.59  6.28 0.06 2.24 9. 86 821.41  2.63  0.52  17.00  0.30  7.64 4.93
S32X-12 4121.50  JFHMUHABS 10.10  89.66  5.12  3.10 0.06 1.00 3.31 227.55 2.58 0.40 12.53 0.19  5.17 2. 84
S32X-13 4127.93 R A 16.27 85.46  6.50  6.31 0.07 2.10 9.35 1134.32 2.56 0.50 16.67 0.29  7.58 4. 46
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Fig.6 The average standardized upper crust discrete race element’s spider web of the lacustrine dolomites of the upper member

of Oligocene Xiaganchaigou Formation in the western Qaidam Basin
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Fig.7 Correlation between the carbonate content and Sr/Ba

ratio of the reservoirs of the upper member of Oligocene

Xiaganchaigou Formation in the western Qaidam Basin
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Table 3  Analysis of REE results list of the Eocene lacustrine dolomite of the upper member of Oligocene Xiaganchaigou
Formation in the western Qaidam Basin
S R /1070

zg WRE/m ol La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er Tm
S1-2-8  2758.19 ThHs A 15.61  32.07  3.61 14.25 2,57  0.51 221 0.36  1.95 0.38 1.07 0.17
S1-2-11  2758.52 TV 18.78 38.05  4.42  16.88 3.03 0.67 2.79 0.47 2.46 0.48 1.37 0.21
S203-1 4 502. 70 GBS 23.29 47.45 5.51 20.84 3.72 0.78 3.35 0.57 2.94 0.57 1.63 0.26
S203-3 4 486. 40 SR = 25.32  50.55 5.95 22.47 3.87 0.81 3.30 0.56 2.91 0.57 1.64 0.26
S203-6 4 495. 35 WS A 10.52  21.50  2.39 9.51 1.71 0.36 1.48 0.24 1.29 0.25 0.72 0.11
S203-7 4 496. 90 TR 2 33.72  68.49  7.68  30.65 5.24 1.05 4.82 0.80 4.29 0.82 2.36 0.38
S203-8 4 500. 00 P e 27.03  53.70  6.30 23.00 4.15 0.86 3.80 0.65 3.42 0.67 1.94 0.29
S23-1 4 034. 90 EEERY A 21.72  42.68  5.01 18.75  3.34  0.70  3.03 0.52 2.72 0.54 1.55 0.24
S23-3  4173.00 HEIRATH 9.65 19.17  2.25 8.74 1.56 0.37 1.41 0.24 1.25 0.25 0.69 0.11
S25-1  4177.50 HEIREA DA 8.01 16.19  1.90 7.36 1.45  0.36  1.36  0.23 1.12  0.21 0.58 0.09
S25-4  4216. 80 SEHEE 13.91 27.27  3.22  12.56 2.38 0.53 2.13 0.35 1.88 0.37 1.04 0.16
S25-6  4221.50 Mz 11.33  21.37  2.44 9.97  2.01  0.48 1.94 0.33 1.63 0.31 0.82 0.13
S30-1 4 081.00 TR 2 12.66  24.81  3.06 11.29 2.05 0.42 1.79 0.29 1.61 0.32 0.89 0.14
S32X-6 4094, 22 G Z 12.25  23.06 2.62 10.46 1.72 0.36  1.47 0.23 1.27 0.25 0.68 0.11
S32X-7  4097.74 G 10.36  20.28  2.40 8.39 1.64 0.34 1.44 0.23 1.25 0.24 0.69 0.11
S32X-8  4100.98  FRMWIFEEA LS 19.22 38.26  4.52  17.81  3.26 0.68 2.89 0.47 2.53 0.50 1.37 0.22
S32X-9  4102.33  EMBREEZES 2916 57.79 6.73  26.29  4.81  0.99 4.35 0.73 3.81 0.74 2.13 0.33
S32X-10 4 112.53 EFHAZFTMBEKE  20.88  42.79  4.83 19.23  3.47 0.80 3.26 0.55 2.87 0.56 1.60 0.25
S32X-11 4 117. 04 B RD K A 24.89  49.21  5.62 21.98 3.92 0.79 3.31 0.53 2.89 0.57 1.61 0.26
S32X-12 4 121.50 G S 14.13  27.96  3.32 12.95 2.28 0.47 2.08 0.35 1.82 0.36 1.03 0.16
S32X-13  4127.93 TRETE 22.78 43.80 5.29  21.24 3.59 0.81 3.27 0.56 2.88 0.57 1.64 0.26

N & E/10°°

iy R /m =k LREE/

ETRE Yb Lu XREE LREE HREE f{REé (La/Yb)y (La/Sm)y (Gd/Yb)n 8Eu  8Ce
S1-2-8  2758.19 ThitvHsA 1.06 0.17 75.83 68.63  7.37 9.31 10. 60 3.92 1.73 0.65 1.05
S1-2-11  2758.52 SREEH 1.32  0.21  90.93 81.83  9.31 8.79 10.19 4.00 1.75 0.70 1.02
S203-1 4 502. 70 g N e b s 1.60  0.25 112.52 101.61 11.17 9.10 10. 44 4.04 1.73 0.67 1.03
S203-3 4 486. 40 TR [ 2 1.62  0.25 119.83 108.97 11.12 9.79 11. 19 4.23 1.68 0.70 1.01
S203-6 4 495. 35 EMWE A 0.71  0.11  50.79  45.99  4.92 9.35 10. 60 3.97 1.72 0.69 1.05
S203-7 4 496. 90 SMWE S S 2.37  0.37 162.67 146.84 16.21 9.06 10. 21 4.15 1.68 0.64 1.04
S203-8 4 500. 00 WD 2 1.83  0.29 127.65 115.03 12.91 8.91 10.57 4.21 1.71 0.66 1.01
S23-1 4 034.90 EEE A S A 1.49  0.24 102.29  92.19 10.33 8.92 10. 44 4.20 1.68 0.67 1.00
S23-3  4173.00 HEIRATH 0.68 0.11 46.36 41.74  4.73 8. 82 10.17 3.99 1.71 0.76  1.01
S25-1  4177.50 HEIREATH 0.55  0.09 39.41 35.27  4.22 8.35 10. 45 3.55 2.05 0.79 1.02
S25-4  4216. 80 TEAS 1.02  0.16  66.83 59.87  7.12 8. 41 9.80 3.77 1.73 0.72 1.00
S25-6  4221.50 Mz 0.77  0.12  53.51  47.60  6.04 7.88 10. 55 3.64 2.08 0.75 1.00
S30-1 4 081.00 TR 2 0.89  0.14 60.22 54.29  6.07 8. 94 10. 22 3.99 1.67 0.66 0.98
S32X-6 4094.22 G 7 0.65 0.10 55.11 50.46  4.75 10.62 13. 46 4.60 1.86 0.68 1.00
S32X-7  4097.74 {j‘%EzﬁE 0.70  0.11  48.09 43.42  4.78 9.09 10. 68 4.08 1.71 0.68 1.00
S32X-8  4100.98  HRMWITEEAZS  1.36 0.22 93.05 83.73  9.54 8.78 10. 16 3. 81 1.76 0.68 1.01
S32X-9  4102.33  SMBRIEEZES 2.03  0.32 139.88 125.78  14.43 8.71 10. 32 3.91 1.77 0.66 1.01
S32X-10 4112.53 EHZHABTFMBWEKE  1.55  0.25 102.63  92.00 10.88 8. 45 9. 65 3.88 1.74 0.73 1.04
S32X-11 4 117. 04 YD K 1.62  0.26 117.18 106.41 11.03 9. 64 11. 04 4.10 1. 69 0.67 1.02
S32X-12 4 121.50 SHiE A 1.02  0.16  67.94 61.11 6.99 8.75 9.92 4.01 1. 68 0.66 1.00
S32X-13 4 127.93 TRE T H 1.63  0.26 108.30 97.50 11.06 8. 82 10. 04 4.09 1. 66 0.73 0.98
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Fig.8 REE distribution patterns of the lacustrine dolomites of
upper member of Oligocene Xiaganchaigou Formation

in the western Qaidam Basin
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Fig.9 Sedimentary pattern of Late Oligocene in the western Qaidam Basin
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Fig. 10 Sedimentary section of Late Oligocene in the western Qaidam Basin
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Fig.11 Hydrocarbon accumulation pattern of reservoir of the upper member of Xiaganchaigou Formation in the western Qaidam Basin
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Fig. 12 Interpretation results of seismic profiles and results of the “ant tracking” fracture prediction of reservoir of
the upper member of Xiaganchaigou Formation in the Yingxi area
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