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Evaluation of the Second Hydrocarbon-Generation of the Permo-
Carboniferous Source Rocks in Wuqing Depression

ZHU Yan-ming QIN Yong FAN Bing-heng SANG Shu-xun YANG Yong-guo JIANG bo

College of Resource and Geosciences China University of Mining and Technology Xuzhou 221008 China

Abstract After the Permo-Carboniferous source rocks formed they have gone through complicated tectonic-burial history in Wuqing
depression and multiple hydrocarbon-generation evolution have taken place. After detailed research on tectonic-burial history com-
bined with the fission tracks testing and fluid inclusion analyses using the EASY% R, numerical simulation the paper reveals the e-
volution process the tectonic episodes and the strength of hydrocarbon-generation of Permo-Carboniferous source rocks. It comes to
a conclusion that two hydrocarbon-generation processes have taken place since the Permo-Carboniferous formation and draws an im-
portant conclusion that more hydrocarbon-generation of the Permo-Carboniferous source rocks took place in late Cenozoic. Combined
with the measuring map of hydrocarbon regenerated amount & maturation of organic matter we quantitatively evaluated the hydrocar-
bon-generation strength of Permo-Carboniferous source rocks in different episodes. Finally the paper brings forward that Wugqing de-
pression is an advantageous zone for the exploration of Permo-Carboniferous oil & gas in North China.
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Fig.1 Tectonic sketch map of Wuqing depression
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Fig.2 Evolvement of parameters for quantitative evaluation of hyrocarted lagging of coal sample series
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Fig.3 Measuring map of hydrocarbon regenerated amount &
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Table 1 Ages and average lengths of fission tracks in several wells in Wuqing depression
23XU 235U
. P J
/m o/ 105 om =2 N, P 105 om =2 N, Ysi t+o /Ma L/ pm N
Su401 P 4100 15 8.58 818 10.79 1289 0.81 164.9£16.2 10.1 1.9 110
G2 ] 1793 12 3.17 586 6.31 1167 0.99  106.0+22.0 10.5+1.7 88
Ge2" ] 8 0.32 17 10. 66 568 - 21.7 £11.5 -
* . L Vi - L. N.
p.- 23XU N,~ 238U pi- 235U ]Vi~ 235U
.
2

Table 2 Researched results and paleogeothermics history of fluid inclusion in calcite arterite in Wuqing depression

Jm de/ de/ di/
/C /m  dH /C /m dH /C /m  dH
Ren813 3474 0 105 ~112 108 2820 3.30 152 ~237 173 3310 4.8
Sul-5 4221 0 99 ~117 108 3150 2.95 132 ~145 142 2850 4.46
Sul 4 4100 0 92 ~113 103 2900 3.00 107 ~113 110 2200 4.4 127 ~145.6 138 4100 3.0
Sull 4800 0 106 106 2800 3.25 76 ~104 89 1600 4.5 145 145 4800 2.7

de/dH.

C/100 m 106 106 .
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Table 3 EASY% R, numerical simulation results of the Carboniferous source rocks in Su-50 well in Wugqing depression

/

/Ma % T/K K. s R,/ % lg R,/%
0.00 15.00 288.00 0.00 E +00 0.00 E +00 0.22 -0.665
21.30 23.40 296. 40 1.25E-14 7.11 E-02 0.28 -0.551
51.30 32.40 305.40 9.49E-15 1.03 E-01 0.32 -0.500 h
66.30 44.10 317.10 2.47E-14 1.20 E -01 0.34 -0.473
81.30 96.50 369.50 1.11 E-13 2.58 E-01 0.56 -0.251
103.30 61.70 334.70 -5.01E-14 2.83 E-01 0.61 -0.211
154.30 71.60 344.60 6.14E-15 2.84 E -01 0.61 -0.210 B
204.30 113.80 386.80 2.67E-14 3.40 E-01 0.76 -0.120
256.30 83.40 356.40 -1.85E-14 3.52E-01 0.79 -0.100
265.80 74.40 347.40 -3.00E-14 3.52E-01 0.79 -0.100
268.30 92.20 365.20 2.25E-13 3.52 E-01 0.79 -0.100
273.30 96.20 369.20 2.53E-14 3.52E-01 0.80 -0.099 B
275.30 110.70 383.70 2.29E-13 3.53 E-01 0.80 -0.099
288.00 118.50 391.50 1.94E -14 3.62 E-01 0.82 -0.084
308.46 151.00 424.00 5.03E-14 4.55E-01 1.16 0. 065
311.30 157.00 430.00 6.69 E - 14 4.73 E-01 1.24 0.094
R, =1.24%. R 0.5% 15°C 1.25E-14 =1.25x10""* EASY%

o

R Sweeney and Barnham 1990 .
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Table 4 Comprehensive evaluation results of the second hydrocarbon-generation of the Carboniferous Taiyuan Formation in Su-50

well in Wuqing depression

AR,/ %/ / / /
/C R./% AR /% ARy/% o

m VS RI% VAR 00 m /m /m 10°°  10°°  10°°

0 4994 157 (.79 ~
3d 0.21 0.21  0.0248 3478 4325 65 56 9

N 4794 151 1.24
Ed 2957 118.5
Es 2205 92.2
Ek 2698 74.4
K, 1416 83.4
K, 0.61 ~

2016 113.8 2nd  0.32  0.35 0.0392 1852 2706 1 8 3
1 0.79
1
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Fig.8 Maturity distribution maps of the Upper Carboniferous Taiyuan Formation bottom in Wuqing depression
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Fig.9 Distribution maps of the second hydrocarbon-generation quantities of the Upper Carboniferous Taiyuan Formation in Wu-

qing depression
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