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Tabel 1 The * Ar /3¢ Ar value of the
natural gas and its age distribution of source rock

(modified from Ref.[5])

A b 5 AF i KARA R Ar [ 2 A5 A 45 -
Hb S5 AR /Ma 0 Ar/36 Ar S HME
ALK 295.5 295.5
A (Q 0~2(1)
L4l (N 2~23(12.5) 302~426 374(9)
i 3T 28 (E) 23~65(44) 310~600 428(53)
HEL(K)  65~140(102.5) 445~699 570(5)
L) 140~208(174) 513~930 656(5)
=/Z(T)  208~250(229) 503~997 734(35)
ZEALP)  250~290(270) 592~1 672 928(26)
ARL(C)  290~355(322.5) 809~1 870 1189(11)
BRI (O)  440~5100475) 987~2 141 1511(5)
FERL(E)  500~570(535) 2 334(1) 2 334(1)
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Table 2 Geochemistry compositions of natural gas in Yuanba Gasfield
H oy
FE i 4 5 =2 A
He N O, H.S Ar CO» C Cs C;  iCy nCy neoCs iC; aCs  Cs
JE HF-1 I2q 0 199 0.29 0 0 0 73.16  12.86  6.99 1.21 1.87  0.01  0.60 0.49 0.54
Jehl 5 Jiz 0 1.16 0.28 0 001 0.83 95.51 1.94  0.20 0.03 0.02 0 0.01 0 0.0l
Jehti 7 JF Tixs 0 3.46  0.89 0 0.04  1.06 93.93 0.55  0.05 0 0.01 0 0 0 0.01
Johfi 301H Tsxs 0 0.41 0.07 0 0 0.83 97.22 1.31  0.12 0.01 0.01 0.01 0 0 0
JeHl 103H Psch 0 070 0.08 2.90 0.01 6.86 89.38 0.07 0 0 0 0 0 0 0
e 3 H Tsx+lis 0 249 061 0 003 077 94.37 1.51  0.14  0.02 0.02 0 0 0.0l 0.02
JEI 221 B 0 1.14 0.21 0 0.01 0.15 97.36 1.00  0.10 0.01 0.01 0 0 0 0
Joil 221 KB 0 15.72 0.22 0  0.01 22.66 61.34 0.04 0 0 0 0 0 0 0
Jui 222 KB 0 0.89 0.17 0 0.01  0.07 98.37 0.47  0.02 0 0 0 0 0 0
Jeil 223 L 0.01 19.93 0.62 0 0.03  33.29  45.75 0.34  0.03 0 0 0 0 0 0
Jui 223 KB 0.01 1.96 0.55 6.67 0.03  4.55 86.17 0.06 0 0 0 0 0 0 0
JoI 273 KB 0.02 3.54 0.74 0.44 0.04  5.83 89.36 0.05 0 0 0 0 0 0 0
101 KB 0.02 1.06 0.22 0 0.0 0.36 97.44 0.81  0.07 0 0.0l 0 0 0 0
2 I M— B 0 491 0.16 0 001 0.22 94.19 0.48  0.02 0 0 0 0 0 0
Jekk 9 M- EWE o 516 1.06 0  0.06  7.73 85.24 0.69  0.06 0.01 0.01 0 0 0 0
Johli 10 ¢ ZPUEE 0.02 1.50 0.35 0 0.01  0.66 96.43 0.92  0.08 0.01 0.01 0 0 0 0
Julti 8 3 M _FWE 0 62.88 0.07 0 0.01 15.28  21.52 0.21  0.02 0 0 0 0 0 0
Johli 10 4 B 0 2.99  0.12 0 0.01  0.05 95.61 1.09  0.10 0.01 0.01 0 0 0 0
Juhli 10 JF  Ai=R 0 3.08 0.12 0 0.01 0.08 96.37 0.31  0.03 0 0 0 0 0 0
F3 TMSHXASBERMUEMNHESERMLRMKKELE
Table 3 Noble gas and stable isotope gas geochemistry composition in Yuanba Gasfield
313C/ %, He.Ar [Al{z %
FE i 5 =LA Ro/%  n(Ci/Cis)
CH, CsHg CsHs SHe/'He/(X1078)  “0Ar/6Ar  38Ar /3 Ar
JGUT HF-1 J2q 0.92 0.75 —41.90  —32.18  —27.86 2.18 460.45 0.156 5
Johti 5 JF Tz 2.94 0.98 —34.12  —22.40  —21.90 2.16 392.63 0.124 7
Juhhi 7 I Tsxs 5.8 0.99 —29.04  —25.89 2.50 562.52 0.181 8
JGHE 301H Tsxy 4.95 0.99 —31.75  —22.90 1.84 469.67 0.183 3
JoI 103H Psych 5.54 1.00 —29.35 0.97 353.59 0.191 9
el 3 Tsax+]iz 3.65 0.98 —32.42  —21.62  —23.48 1.66 525.99 0.186 4
Joi 221 B 3.3 0.99 —33.2 —28.5 —27.5 1.35 340.7 0.188 4
Jeil 221 < B 5.66 1.00 —29.2 —28.6 —26.9 0.18 304.93 0.187 0
JoIl 222 KB 4.5 1.00 —30.9 —29.7 —29 0.96 353.27 0.187 5
Jeil 223 B 2.38 0.99 —35.6 —36.7 —31 1.22 354.46 0.190 0
Jeil 223 KB 6.4 1.00 —28.3 —25.9 0.39 457.66 0.190 9
JEH 273 KB 6.14 1.00 —28.6 —25.4 0.44 475.32 0.189 2
A2 I =N 6.22 0.99 —28.5 —28.8 —32.4 0.70 861.92 0.184 4
gk 93 M LB 5.1 0.99 —30 —33 —33.6 1.17 318.01 0.188 7
Jehkli 10 3 20 Bt 3.87 0.99 —32 —25.7 —27.3 1.36 411.37 0.191 2
Tk 8 I M TFTWE  4.81 0.99 —30.4 —33.5 —33.5 1.04 294,52 0.184 1
JGhl 10 3 M B 4.15 0.99 —31.5 —32.3 —32.7 1.19 423.61 0.189 0
Jtht 10 I W= B 5.6 1.00 —29.3 —25 —23.6 0.88 318.45 0.183 1
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Fig.1 The correlation diagram of the carbon isotopes

of Methane and ethane
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Fig.3 The * Ar /* Ar value frequency

distribution of natural gas in Yuanba Gasfield
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The application of noble gas isotope in gas-source correlation of Yuanba reservoir, Sichuan Basin

Wu Zong-tao', Liu Xing-wang’,Li Xiao-fu?, Wang Xiao-feng’,Zheng Jian-jing’
(1.China University of Mining and Technology ,Beijing 100083 ,China ;
2.Key Laboratory of Petroleum Resources ,Gansu Province/Key Laboratory of Petroleum Resources Research ,

Institute of Geology and Geophysics sChinese Academy of Sciences s Lanzhou 730000,China)

Abstract : The noble gas isotope of natural gas is a new system,which is different from the conventional hy-
drocarbon geochemistry,and has made great progress in petroleum geology and geochemistry in not more
than 20 years.Yuanba Gasfield is a very large marine facies gasfield in the Sichuan Basin, resembling the
Puguang Gasfield. The geochemical data revealed that the gas was generated by the high-over mature source
rocks,however, the major source rocks in the Yuanba Gasfield are at high-over mature stage. There has
been a controversy that which sets of source rocks provided natural gas to Yuanba Gasreservoir. The chemi-
cal analysis of 19 gas examples from the Yuanba Gasfield suggests that the dry coefficient is from 0.98 to
1,8 C; is from —35.6% to —28.3%0,0" C, is from —34.6%, to —21.62%,,° He/" He ratios is of (2.5-0.7) X
10 % ,and " Ar/* Ar ratio is from 340.7 to 861.92 with the dominant frequency of 340.7-500.The maturity
of natural gas is the same to the source rocks.Nevertheless,the Argon isotope age of natural gas is incon-
sistent with the eras of the source rocks. When the gas organic geochemical data of Yuanba Gasfield demon-
strates multiple solutions and cannot determine hydrocarbon source rock,the Argon isotope characteristics
may reveal some meaningful information. The source rock of Yuanba reservoir may be the Sinian or the
Lower Cambrian Qiongzhusi Formation,which experienced thermal evolution and developed an ancient oil
reservoir in the Early Yanshanian,then was transformed or destroyed in geological history. The ancient oil
reservoir was buried and underwent the chemical and fluid modification in the Middle Yanshanian, where
the crude oil (or dispersed organic matter) is cracked and generated natural gas.For the Himalayan tectonic
movement,the natural gas was gathered in the structural-litho-traps. The Argon isotope characteristics of
the Yuanba natural gas should be the mixture of the Argons,which came from the ancient oil cracking and
the high-over maturity gas was generated in the Upper Triassic Xujiahe Formation.
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