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Abstract ; Gas source of the Ordovician weathering crust gas reservoirs in Jingbian gas field is restudied by analyzing gas
source of Well Yutanl in Ordos Basin. An analysis of the geochemical features of source rock and a comparative analysis
on carbon isotopes of natural gases are performed. The total organic carbon (TOC) of the Middle Ordovician Wulalike
Formation is 0.30% —1.16% (averaging at 0.51% ) and the thickness of dark mudstone is 52. 59m. These two parame-
ters indicate that this formation can be effective source rock. The carbon isotopes of methane in natural gas from Yutan-1
well are significantly lighter with " C, value in the range of —39.11%0 — —38.92%o,which is similar with the pyrolytic
methane from carbonate source rocks. In contrast,the carbon isotopes of ethane are relatively heavier with 8" C, value in
the range of —27.26%o0 and —27.17%o,which seems to be the characteristics of coal-derived gas. However, the calculat-
ed gas maturity (R, =1.86% —1.89% ) from source rock thermal simulation experiment is coincided with the measured
gas maturity (R, =1.83% -1.92%) from source rock,both indicating high thermal maturity. In addition, the overlying
thick Ordovician mudstone of the gas reservoir makes it difficult for the coal-derived gas from the Upper Paleozoic to mi-
grate into the reservoir. All these evidences show that the Ordovician gas of Yutan-1 well should be oil-generated gas.
Using the Ordovician gas of Yutan-1 well as the end member of oil-generated gas in Ordos basin,a comparative analysis
is performed on the carbon isotopes of gas from the central-northern and southern Jingbian gas field. The following results

are obtained. (1) Carbon isotope of methane should be considered as the major gas source index for the Ordovician gas,and
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8" C, < =38%o is a index for identifying oil-generated gas in Jingbian weathering crust gas field; (2) The gas source in the

entire Jingbian gas field is still dominated by mixed coal-derived gas of high maturity,but the proportion of oil-generated

gases is higher in the southern Jingbian gas field than that in the central-northern Jingbian gas field; (3) Secondary pyroly-

sis of ethane may be the major factor causing heavier ethane carbon isotope of the oil-generated gas in the Ordovician.

Key words: gas source, carbon isotope of methane,oil-generated gas,Ordovician, Jingbian gas field, Ordos Basin
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Fig. 1 Location map of gas fields and gas samples

in the Ordos Basin( modified from[1])
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Table 1 Geochemical characteristics of the Ordovician source rocks in Yutan 1 well
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Fig.2 Composite columnar section of the Ordovician

source rocks in Yutan 1 well
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Table 2 Gas components of Yutan 1 well and Longtan 1 well in the Ordos Basin
S AN = N}

WK B R JF%/m o c Cf‘&‘}“ﬂ?z i / o - &% oI
FHVER AR Ok 4040.0~4045.0 96.240 1.233  0.130 0 0 0.913 1.481 1. 363 0. 986
FHPEE R O, 3963.5~3979.0 84.968  1.777 0.218 0. 025 0.021 8. 396 4.583 2. 041 0.976
AR L O,ml 2832.0~2837.0 96.871 1.794  0.280  0.146  0.070  0.067  0.665 2.290 0.976
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Table 3 Carbon isotope of gas from Yutan 1 and Longtan 1 well as well as southern Jingbian gas field in the Ordos Basin
WX I o JE/m o1/ % (8%C, - (8%, -
(o8 C, Cy 35C, )/ % 8Cy) /%o
A H PG A1 0w 3963.5~3976.0 -39.11 -27.26 11.85
PG A 0,k 4083 ~4 085 -38.92 -27.17 -25.00 11.75 2.17
IR JeaR 1 0,m] 2832 ~2 837 -39.26 -23.78 -19.72 15.48 4.06
Bk 310 0,m3 4095 ~4 097 -35.15 -34.30 -27.89 0.85 6. 41
Bk 319 0,m} 3732~3735 -33.18 -33.11 0.07
Bk 323 0,m3 3936 ~3 940 -34.41 -36.31 -31.27 -1.90 5.04
Iz 323 0,mé 3895.0 ~3902.5 -33.39 -35.91 -30.07 -2.52 5.84
B 373 0,mi* 4003 ~4 028 -32.70 -33.63 -25.62 -0.93 8.01
B 374 0,ml® 0,m2? 3903 ~3 925 -32.10 -34.01 -28.25 -1.91 5.76
[ 381 0,mi" 0,ms?  3556.9~3568.9 -30.96 -35.18 -27.42 -4.22 7.76
B 400 0,m2V [ 0,m2? 3 880.5 ~3 872 -29.76 -31.10 -28.80 -1.34 2.30
[ 438 0,mi" 0,m® 3556 ~3 564.3 -31.73 -37.78 -33.28 -6.05 4.50
B 441 0,mi® ,0,mi® 3 479 ~3 489 -31.16 -36.83 -29.74 -5.67 7.09
I 127 0,m? 4072 ~4 079 -32.72 -35.73 -30.55 -3.01 5.18
9222 0,m3 4 000. 5 ~4 004.0 -32.68 -34.21 -30.00 -1.53 4.21
Bk 431 0,m¢ 4210 ~4 222 -35.74 -26.95 -26. 14 8.79 0. 81
7 203 0,m3 3919 ~3926 -33.56 -26.46 7.1
‘ Bk 303 P,h® 3093 ~3 096 -27.66 -31.77 -29.27 -4.11 2.50
ﬁ’%jﬂ B 340 G, 3186 ~3 188 -28.77 -31.99 -31.23 -3.22 0.76
[k 383 P,h® 3160 ~3 180 -27.43 -31.95 -29.61 -4.52 2.34
b 383 P,s! 3214.0~3240.5 -27.48 -32.15 -29. 81 -4.67 2.34
Bk 428 Ps 3927 ~3 945 -28.05 -29.20 -29.33 -1.15 -0.13
Bk 429 Ps 3 146 ~3 149 -28.77 -34.21 -35.50 -5.44 -1.29
g 127 P,h® 3899 ~3 919 -28.99 -33.70 -34.06 -4.71 -0.36
7222 P,s! 3795 ~3 832 -27.20 -28.56 -30.43 -1.36 -1.87
B 310 ps?7? 3979.5~3982.5 -28.61 -24.10 -25.00 4.51 -0.90
B 372 P,ht 3911.5~3926.0 -27.74 -25.50 -28.79 2.24 -3.29
bk 398 P,h* 3720 ~3 724 -28.08 -24.05 -24.98 4.03 -0.93
7127 P,s! 3966.5 ~3970.0 -27.57 -26.78 -29.41 0.79 -2.63
7219 Pys! 4248 ~4 252 -27.06 -26.25 -26.92 0. 81 -0.67
F 259 P,s! 4095 ~4 098 -27.50 -25.32 -28.50 2.18 -3.18
¥ 273 P,s! 4028 ~4 032 -28.77 -22.59 -24.76 6. 18 -2.17
75 340 P, 3982.5~3986.0 -29. 04 -25.10 -26.25 3.94 -1.15
75 353 Pys',Pyht 3497.5~3535.0 -24.08 -25.57 -28.70 -1.49 -3.13
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Table 4 Comparison of carbon isotope between
the Ordovician gases in Yutan 1 well and pyrolysis

gas of the Ordovician carbonate source rocks
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Fig.3 Histogram of carbon isotope composition of natural gas from the Paleozoic of the Ordos Basin
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