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Carbon isotope features of alkane gases in the coalmeasures of the Xujiahe
Fomation in the Sichuan Basin and their significance to gas-source correlation

Dai Jinxing, NiYunyan', Zou Caineng, Tao Shizhen', Hu Guoyi, Hu Anping, Yang Chun', Tao X iaowan'

(1. PetroChina Exploration and Development Research Institute Beijing 100083 Ching
2. Deparinent of Earth Sciences Zhejiang University Hangzhou Zhejiang 310027 China )

Abstract The coalmeasures in the Upper Triassic Xujishe Fomation in Sichuan Basin are coal-bearing continen-
tal strata Its first third and fifth members are dan inated by dark mudstone and coal and are gas source rocks The
kerogen of themudstone aremainly of typelland I[Iwith an average TOC of 1. 96%. They aremature in the central
Sichuan Basin and are highly mature in the westem Sichuan Basin Since the organic matter of source rocks are
daninated by huninite the source rocks are gas prone and the gas genermted only contains minor light oil or con-
densate The second fourth and sixthmembers consistmainly of sandstone There are three sets of source-reservoir-
caprock canbinations resulting inmany ind igenous coal-derived gas fields The gas reserves discovered in the Xu-
Jjiahe Fomation is only next to that in the Lower Triassic Feixianguan Fomation The Guangan gas field the sec-
ond largest gas fleld in the basin produce gas fran the Xujiahe Fomation The carbon isotope of the coal-derived
gas have the ©llowing features 1) most of them are positive catbon isotopes (i e, &FC, << FC, < FC, << &
C, ) 2) its 8C, value is between —20. 7%——28. 3% the heaviest anong that of the 9 gas pays in the whole
basin 3) there are lighter & C, in central Sichuan Basin with the lowest value of —43. 0% A few gas reservoirs
sourced fran oilprone kerogens had been discovered in eastem and southem Sichuan Basin where the Xujiahe For-
mation thins out These reservoirs have light caitbon isotopes (typically lighter than —30%; and in extrame cases as
light as —36 3%0) and can be easily distinguished fran coal-derived gases

Key words carbon isotope gas-source correlations alkane gag Xujishe Fomationy Sichuan Basin
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D istribution of gas reservoirs and isopach of source rocks in the Xujiahe Fomation of the Sichuan Basin
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Fig. 2 Geochanical profiles of strata source rocks and gas in the Sichuan Basin
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Table2 Carbon isotopic composition of the alkane gases fron the Xujiahe Fom ation of the Sichuan Basin
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Table3 G eochean ical parameters of the natural gas fron gas reservoirs in and underlying
the Xujiahe Fom ation W olonghe gas field the Sichuan Basin
FEAN TR, X 3*C(PDB) %o
H5 B2 FHE m
CH, GCH, CH, [, nC, H,S CO, N, c, (o @ )
Bk 1 Tyx 244.00~290.45  95.96 118 0.47 0.10 0.04 0.24 1.0l 0.44 —36.5 —30.3 —25.3
Br2 T, 1633.00~1673.00 92.53 0.83 0.21 0.04 0.02 448 0.74 0.58 —32.8 —28.7 —23.5
Er12 T J 96.74 1.42  0.50 0.30 0.30 0.33  0.51 —33.4 —33.4 —30.0 —25.8
g3 T, 1 570. 00 92,40 0.80 0.20 0.06 0.10 497 0.46 0.78 —33.1 —28.7 —25.9 —24.2
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Bk 48 C,h  3804.50~3829.81 97.87 0.43 0.03 0.17 0.81 0.65 —32.9 —33.3
k58 Cyh 3 752. 00 97.13 0.46 0.05 0.002 0.003 0.24 1.44 0.66 —32.7 —36.3 —27.1
k88 Cyh 4372. 00 97.02 0.52  0.06 0.002 0.002 0.12 1.38 0.86 —32.7 —34.6 —31.5
B 120 Cyh 4 439. 00 96.40 0.65 0.06 .19 165 —32.1 —36.1 —32.0
o4 U )1 F b 4B S 20 ST 2 B T AR S AR AR A IR A S B
Table4 G eochean ical parameters of the natural gas fran gas reservoirs in and underlying
the Xujiahe Fom ation Naxi gas field the Sichuan Basin
FEAN T % 3B C(PDB) %o
H5 J=2A HE& m
CH, GC,H, GCyH, ic, nC, H,S CO, N, c, e, e,
k1 T 440.00 ~441.95  97.16 0.69  0.08 0.75 1.18 —36.6 —30.0 —25.2
g9 14 T,X°  530.09~651.69 96.95 1.24 0.29 0.03 0.05 0.0l 0.53 079 —364 —30.7 —27.6
g9 10 T,52 1793.50~1831.00 9458 2.00 0.70 0.19 0.31 0.03 004 1.69 —347 —32.1 —27.7
958 T,72 200817~2049.64 89.48 417 1.61 0.54 0.68 0.05 1.49 —35.3 —33.2 —30.7
g 1 T,J  1165.50~1185.00 96.28 1.36 0.37 0.07 0.10 0.25 1.13 —33.4 —33.0 —29.9
9 6 PP? 2300.00~2339.24 97.62 1.21 0.27 0.0l 002 0.02 0.72 0.09 —32.3 —352 —3L9
g9 17 P 2051.00~2052.31 97.63 1.08  0.21 0.02 0.75 024 —32.9 —354 —31.9
g9 21 PP 2543.00~2649.00 97.31 0.81  0.20 0.07 0.73 0.8 —32.1 —351 —3L9
933  PI® 2333.50~2355.00 97.30 1.08 0.22 0.005 0.008 0.02 0.73 0.59 —33.0 —354 —317
5 V)1 F b GV 20 5T 2 A R T AR S AR AR A IR A S H
Table 5 G eochen ical parameters of the natural gas fran gas reservoirs in and underlying
the Xujiahe Fom ation H ejiang gas field the Sichuan Basin
FEANTH, % FC(PDB) %o
H5 J=2A HE m
CH, C,H,  C.H, H,S co, N, c, c, C,
4 8 TyX  1262.00~1276.98 98.49  0.65 0. 07 0. 03 0. 24 0.41 —30.2 —33.8
%10 T,J 1882.00~1918.68 9821  0.42 0. 03 0. 49 0. 08 0.76 —29.9 —35.1
12 T,7  1935.00~1975.00 98.76  0.44 0. 06 0.25 0. 03 0.42 —30.2 —33.8
%9 T,52 2000.00~2195.00 97.25  0.46 0. 07 0. 44 0.08 .66 —29.4 —33.2 —29.5
18 T, f  2694.50~2700.50 98.80  0.52 0. 08 0.37 0.10 —30.8 —33.9 —30.5
&4 Pi®  2891.00~2897.20 98.06  0.58 0.11 0 0. 85 0.36 —30.7 —34.7 —3L1
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