JERt R M(A AR 53 % H14 200741 H
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 53, No. 1 (Jan. 2017)
doi: 10.13209/.0479-8023.2017.008

AR 2 LN SR M DX % i SR Y
e I B FEAFAIE

Azl AFY s kiR A% Fo!
1 AR R 2 1A S s AL B W E R LR R, U KR S s A 2= e, dEaT 1008715 2.t EA RS
e 05 A R 2 W) 75 V9 3 BT R ST e, 208 736202; 1 i@ {5 fE &, E-mail: pguanl@pku.edu.cn

BE VRS 662 M5 AA HLH BRIk 2 5 T B, 0t 78 4538 R 0 MLy S5 b DX 2 B0 1 00285 Vil
HEATRFSE . LA SR 3 X T RURE DAV i W 10 SRy A4, S BOR T AT AT T IR A SRRl . AR D08 T 11
PRRFEIE R R, SR R E W, IR A AE A OCR, UL TR A R T SO O R UG 2
AN, BEmiEZEE, BABOREILBE MUK IR, %2 FHILIRE N5.8%, FBiER K045
mD, J& TR EOR MR . 5 BOR MAE R B2 0 R R IR A ML A LT RV I BN 3 Toa £
311~461°CZ i), AbFARRE BB B . A MUK & i EE A 7£0.29%~4.42% 2 [0, HZHALTF1.0%, BB
BEEUR MG IR A AR AE ] B ARAR, B F—FhERpRA . SH A A AR, B AR IR R B L SR M X B
FRUR 2 A LT F BE AR, F 20t DX A 50 VA PR A L ELA AR R e Ao v i M TR A o, DRI, [RIRE W] DA A
ZIASIRIE, BUR SRR G B0E R B R KA 7.

KEER  SOEARAH, FLAR; BUEI, RS, BRELER

mESES P618

A New Type of Tight-Oil and Its Feature in Zhahaquan
Area of Qaidam Basin

ZHOU Bin', GUAN Ping"’, WEI Hengfei', ZHANG Yongshu?, FU Ling', YU Chuangqji'

1. The Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University,
Beijing 100871; 2. Exploration and Development Research Institute of Qinghai Oil Field, CNPC, Dunhuang 736202;
1 Corresponding author, E-mail: pguanl@pku.edu.cn

Abstract Sedimentology, reservoir geology and organic geochemistry are applied to the research of tight-oil
found in Zhahaquan area of Qaidam Basin. The sedimentary facies in Zhahaquan area are mainly beach-bar sand,
which becomes a good sedimentary background for tight-oil forming. The occurrence of tight-oil in this area is thin
oil layer and source rocks interbed, so the tight-oil is a self-generating and self-preserving reservoir near source.
Which provides a favorable condition of reservoir and source paragenesis for tight-oil forming. The reservoir is
very tight which has pore of micron and nanometer, and has an average porosity of 5.8% and an average
permeability of 0.45 mD, so it is a typical tight-oil reservoir. Type of organic matter in Eocene source rocks is
mainly I and Il |. T, value is 311-461°C, which illustrates that the source rocks are between immaturate and

maturation stages. Content of organic carbon falls 0.29%—4.42%, mainly less than 1.0%, which is much less than
the source rock indicator for tight-oil. The tight-oil in the area should be a new type. It is believed that the
conversion efficiency of the organic matter is higher in the lake environment with high salinization in this area,
although the abundance of organic matter in source rock of tight-oil in Zhahaquan area of Qaidam Basin is much
less than that in other basins. Therefore, the environment here can also support formation of much liquid
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hydrocarbon, and there is a good potential of tight-oil exploration in Qaidam Basin.

Key words Qaidam Basin; Zhahaquan; tight-oil; source rock; conversion efficiency of hydrocarbon
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Fig. 1 Position and structure belt of Zhahaquan area
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Fig. 5 Histogram of porosity and permeability of tight reservoir in Zhahaquan area
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Fig. 6 Mercury-injection curve of tight reservoir in Zhahaquan area
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Fig. 7 Mercury-injection curves of tight reservoir in Zhahaquan area
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Table 1 Organic geochemistry data of source rock of Shangganchaigou Formation in Zhahaquan area
= WIRH R /m HAFKR TOC/% “A”/% S0/(mg - g ) Sl/(mg-g") S2/(mg - g ") Tinax/°C
L3 I 2950.00 B 0.41 0.0013 0.0346 0.2309 430
s I 2980.00 B 0.50 0.0167 0.0415 0.5822 438
L8 I 2500.00 B 0.51 0.0334 0.0208 4.8593 223662 393
L4 I 3150.00 B 0.65 0.0030 0.0134 0.1240 427
L4 I 3050.00 B 0.68 0.0028 0.0131 0.3425 438
L4 I 3100.00 B 0.76 0.0027 0.0684 0.5349 427
L2 Il 3000.00 B 0.51 0.0043 0.0200 0.5475 428
L3 Il 3000.00 B 0.52 0.0017 0.0353 0.1342 401
L3 Il 3050.00 B 0.52 0.0019 0.0169 0.1179 437
L2 Il 3050.00 B 0.66 0.0034 0.0114 0.1002 427
L7 Il 3361.52 ol 0.66 0.0257 0.0045 0.0557 0.6195 451
L7 Il 3361.36 ol 0.81 0.0289 0.0079 0.0598 0.7546 454
L8 Il 2550.00 B 0.98 0.0712 0.0037 0.0223 0.2587 412
L8 1 2600.00 B 3.77 0.0589 0.0046 0.0198 0.3715 436
L8 m 2679.30 ol 0.39 0.0101 0.0037 0.0175 0.0976 425
L3 m 3200.00 B 0.43 0.0029 0.0306 0.1120 434
s m 3230.00 B 0.50 0.0097 0.1042 1.9125 437
L3 m 3100.00 B 0.53 0.0018 0.0239 0.2494 430
L2 m 3150.00 B 0.55 0.0028 0.0268 0.4310 423
L3 m 3150.00 B 0.55 0.0013 0.1222 1.4907 431
L2 m 3200.00 B 0.59 0.0029 0.0119 0.1313 434
L8 m 2650.00 B 0.62 0.0308 0.0029 0.0151 0.3346 437
18 m 2700.00 B 0.71 0.0282 0.0014 0.0121 0.1096 400
s m 3330.00 B 0.76 0.0061 0.0627 0.6684 437
L2 m 3100.00 B 0.78 0.0032 0.0124 0.1106 430
s m 3280.00 B 0.86 0.0081 0.0355 0.3113 436
L2 m 3250.00 B 1.07 0.0032 0.0331 0.3507 432
L8 m 2750.00 B 1.26 0.0293 0.0023 0.0076 0.0813 394
HHEL \% 2761.07 ol 0.36 0.0200 0 0.0400 0.1300 417
L \% 2757.83 ol 0.37 0 0.0400 0.1000 414
L \% 2753.99 ol 0.38 0 0.0600 0.8100 434
L \% 2760.64 ol 0.39 0 0.0200 0.1000 423
L \% 2761.36 ol 0.44 0.0400 0 0.0500 0.2960 430
L \% 2752.61 ol 0.47 0 0.2100 0.9900 433
L \% 2751.32 ol 0.53 0 0.0600 0.3700 431
L8 v 2850.00 B 0.56 0.0391 0.0056 0.0176 0.1815 410
HHEL \% 2748.83 ol 0.56 0 0.0600 0.4400 431
HHEL \% 2749.07 ol 0.57 0 0.0700 0.6700 430
HHEL \% 2751.77 ol 0.61 0 0.1000 0.6500 431
L8 v 2800.00 B 0.71 0.1071 0.1398 42.1155 91.9105 461
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SR TEAE BEIR R A b L SR DX R R IS B Yk 3 B R AE

[ R /m HALH TOC/% “A”/% S0/(mg - g ") Sl/(mg-g") S2/(mg-g ") Tonax/°C
\Y 2763.95 ot 0.71 0.0500 0 0.1100 1.2300 437
\Y 3300.00 Fayt 0.77 0.0075 0.7427 0.7459 413
\Y 2763.87 s 0.77 0.0400 0 0.2400 2.5100 439
\Y 2751.99 s 0.79 0 0.0500 0.3500 427
\% 2761.71 ol 0.86 0.1000 0 0.4900 4.1000 427
\Y 2764.78 ot 0.91 0.0600 0 0.2300 2.4200 437
\Y 3250.00 Fa] 0.92 0.0030 0.0470 0.2633 434
\Y 2763.27 ot 0.97 0.1100 0 0.5700 4.0100 440
\Y 3380.00 Fay] 1.15 0.0055 0.0844 0.9662 436
\Y 2763.64 s 1.17 0.1000 0.0100 0.5800 3.9200 443
\% 2762.92 ol 1.27 0.2200 0 1.1200 5.7400 432
I\ 2762.47 s 1.54 1.1000 0.0200 5.9550 4.9100 430
\Y 2753.94 s 1.55 0 0.1500 0.4300 431
v 2762.72 ot 1.77 0.3200 0 1.1300 5.8900 430
\Y 3300.00 Fay] 1.78 0.0035 0.2569 1.1368 311
\Y 2762.72 s 1.99 0.3400 0 1.7900 12.8700 429
\% 3430.00 8 2.19 0.0057 0.0323 0.5373 431
\4 3406.60 s 0.29 0.0046 0.0044 0.0314 0.1874 429
\% 3422.90 EoION 0.34 0.0183 0.0026 0.0119 0.0417 430
\ 3358.24 ot 0.34 0.0206 0.0024 0.0091 0.0301 441
\% 3412.15 P2y 0.35 0.0057 0.0028 0.0101 0.0458 434
\% 3347.94 Fay 0.36 0.0174 0.003 0.0106 0.0637 418
\ 3346.84 Fot 0.37 0.0176 0.0013 0.0124 0.0518 424
\ 3356.94 s 0.38 0.0239 0.0025 0.0064 0.0276 439
\% 3423.20 EoION 0.40 0.0166 0.0029 0.0110 0.0408 430
\ 3413.85 s 0.43 0.0062 0.0028 0.0142 0.0434 425
\% 3351.74 s 0.43 0.0236 0.0023 0.0066 0.0287 440
\% 3406.90 s 0.47 0.0214 0.0040 0.0192 0.0966 422
\ 2900.00 B 0.52 0.0269 0.0031 0.0136 0.2890 427
\ 3400.00 B 0.82 0.0029 1.5562 1.3750 417
\ 3350.00 B 0.86 0.0024 1.1997 3.4028 423
\Y 3350.00 B 0.91 0.0029 0.6796 0.8029 429
\ 3400.00 Fay] 1.09 0.0072 1.6912 1.9917 422
Vi 3500.00 Fay] 0.38 0.0043 0.8431 0.8798 427
Vi 3050.00 B 0.52 0.0065 0.0026 0.0241 0.5456 432
Vi 3100.00 ket 0.66 0.0478 0.0028 0.0162 02112 424
Vi 3000.00 ket 0.68 0.0487 0.0015 0.0477 1.7962 434
Vi 3450.00 bt 0.72 0.0013 59317 5.3037 420
Vi 3475.00 Fay] 0.79 0.0041 0.9015 0.8679 424
Vi 3500.00 Fay] 1.35 0.0522 22288 2.6771 424
Vi 2950.00 B 442 0.0501 0.0013 0.0209 0.3148 420
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Fig. 8 Comparison TOC content with asphalt of source rock
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Table 2 Comparison character of tight reservoir in Zhahaquan area with those in other basins
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