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Table 1 Main source rock of each gas bearing strata in the Sichuan Basin
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Table 2 Hydrocarbon gases with normal carbon isotope series from the Sichuan Basin, China
5 WL m JE A 813C1/ %o 83Co! %o §13C3/ %o 813C4l %o
B 4 3520 P3 - 32.81 -27.23 - 25.7
# 5 2 853 T3 - 33.30 - 29.08 - 22,
W15 3989 P3 - 31.53 - 29.03 - 23.
i 40 3121 T} - 35.87 - 29.31 - 27.
i 31 2 534 Tix? - 36.44 - 25.61 - 24. - 23.64
i 2 2 836~ 3 005 Zodn - 32.54 - 30.95
fi1 2 2431~ 2 462 Jio2 - 46.26 - 32.81 - 30. - 29.82
i 49 3393~ 3 455 Ts - 37.640 - 27.087 - 23.
44 14 530~ 651 Tsh* © - 36.42 - 30. 66 - 27.
710 1793~ 1 831 Ty! - 34.68 - 32,13 - 27.
ik 50 1 855~ 1950 Ty! - 33.56 - 30.24 - 24.
)1l 93 2 625~ 2 630 I3x? - 34.99 - 24.38 - 21 - 20.75
JIl 42 2951~ 2955 J - 44.21 - 29.29 - 26.62 - 26.20




* 118 i

L

I 23 ¥

3.1.2  FEARLAAE FHERe R S 8 C L AL e
JE S
L [R) BSCAH T e 280 P Y052 T 1 PR IR s A0 ) FR o 2%
HFR A& 8°C i Eah B S 4140 1 8V C i
F XA AT R AR, [
MR 850 < 87 C< 8P Ci< 870y
PR/ 61701« 6P Ca< 8P C3< 8¢y
DY )1 4 bt £ O R0 ol 29 < R R LA B iR
T, 2% 3 D DY 1| 4 1t A ol 0 3ok 28 e ke A<k () 67 25 06)
Ebo £ 13(T3h™> %) 3% 8(Tsh*) Fff 2())) =1
D5 TS B AHLT, 1 17 A 3 (R ) 1 o % G
[Fi) 2R e )7 25 ) S L o (284 7)) (0 IS4 4 1)
BRI 25 T 7 [) 2 o 0, L el 2R AR AE 1
24 K 40 F, AH 5 1) B RE B AR T LRk

SRR 29 AT 39 R ARSI A M 7, {H
PRSI BE I, R S0 £ R0 TR e PR 56 [ 467 25 [
FE LE b 280 R AR I 41 49 10 e [R) A7 38
3.1.3  FIBERTHR R A7 25 41 bl RS T 15 R H Ay
KTy 344 o
RARAS P 8°Cy 52 B3 1A 5, i T AR R 8K
IR /N B I WA NGB JEE TR AR A, 3 AR,
AU . FEBELL Ci/ (Cot Ca) KER KRR AT
JERE M E3C 5 Ci/ (Cov Ca) ARG 3) v
I, B TR RS K, §Pc, A E, &
Ci MIR/NERI T AT WL R R A8, 34 1 S5 52 11 T il
PPEEI e X T A 2R B 1R R AR, Bl A BB T
WK 85 C) AR A idﬁ*ﬂﬂﬂﬁﬂiwiﬂw&, FEAH
)5 25 A N R W I OFS i = i K WO 1

F*3 MZERFBRRRESEKEEMLZRRTIZ L
Table 3 Comparison of §'°C values of coal formed and oil type hydrocarbon gases in the Sichuan Basin

e S/ m Y T RAAHH
[ Yoo /Yoo / %o / %o
113 2 963~ 3 341 1.027 T:h**  -38.91 -126.99 - 2560 PR
#8 2265~ 2 284 1.036 T3h? - 41.44 -27.31 - 22.67 PR
fii 2 2431~ 2 462 1. 045 1 - 46.26 -32.81 -30.00 - 29.82 HELE
h 24 3199 =) T,!? -35.65 -30.29 -27.19 MU
40 3121 =) T, - 35.88 -129.31 -27.06 MU
29 2358 i€ Tax? -34.77 -24.76 -23.10 PR
39 2430 fic Tix’ -35.59 -2534 -123.34 PR
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Table 4 Partly reversed 5"°C order ( §°Ci< §°C,)
in gas samples from the Sichuan Basin
¥ 5 5 J2 A §3Cy/ %o 83Caf %o 83Cs/ %o

1 I 6 Cz - 31.23 - 34.89

2 i 10 Cz - 31.67 - 32.27

3 P 4 Cz - 32.06 - 34,31

4 i 65 Cy - 32.24 - 36.05

5 ik 48 Cy - 32.35 - 35.72

6 KA1 C, - 32.36 - 37.27 - 34.27

7 I 8 Cy - 33.41 - 36.54 -32.72

8 A 25 Cy - 33.70 - 35.91

9 18 C» - 34.40 - 37.68 - 34.59

10 ith 18 Cz - 36.58 - 40.36 - 37.14
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Table 5 Homogenization temperature of fluid inclusions in the Paleozoic reservoir rock of the Sichuan Basin

) Z_\‘ [fi] -HH H\' J-‘SJ - fxff C
H 5 =3 V) I Bt/m -
iv ® (@]

5% 13 T,1'(D 2 651. 59~ 2 707. 04 78~ 91 105~ 123 135~ 151
B 144 T, 2 656. 80~ 2 696. 83 82~ 100 108~ 123 127~ 146
HER 1 S 5090. 37~ 5 258. 07 88~ 122 137~ 163 172~ 205
HER 1 0, 5279.20~ 5 389. 83 141~ 168 174~ 226
KA 19 C 4 819.27~ 4 877.96 85~ 112 127~ 152 163~ 198
KA 26 C 4 942, 78~ 4 980. 49 T8~ 115 123~ 157 165~ 206
H# 2 C 5172.40~ 5 196. 24 125~ 154 161~ 213
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the three most active first-order tectonic areas in the world and are distributed near the Phanerozoic volcanic rock
belts. The oil and gas fields in the Bohaiwan Basin of China are distributed accompanying the Cenozoic volcanic
rock bodies, and the gas fields in the Sacramento Basin of America are faulted superimposed and superpositioned
with modern craters. These phenomena show that petroleum and natural gas are closely related to the supply of
the Earth’ s deep-seated matter. Spontaneous earthquakes bring about volcanic activities, underground water and
natural gas discharge for supracrust. The magma of volcanic activities causes the organic matter “kitchen body”
hydrocarborngenerating model for volcanic rock-covered areas, and brings about inorganic matter-ganetic hydro-
carbon. Underground water causes the catalytic hydrocarborrgenerating model for organic matter, and dis-
charged H; and CO; cause the synthetic hydrocarbon-generating model. Crust active areas have many kinds of
hydrocarborr generating mechanism and models. Volecanic activities in crust active areas bring about reservoir
cover-trap assemblages formed by sediments and magma for sedimentary basins, and constitute hydrocarbongen-
erating systems of“water-fire” binary structure. Volcanic activities bring about many kinds of hydrocarbon sup-
ply caused by many kinds of hydrocarbon-generating models and binary structural reservoir-cover-trap assem-
blages formed by sedimentary and volcanic rocks for volcanic rock-covered areas. This is advantageous to the for-
mation of oil and gas fields. Thus, the volcanic rock-covered areas in the southeastern coastal waters of China
should be prospecting areas for petroleum.

Key words: active tectonic systems; volcanic rocks; oil and gas fields; the volcanic rock-covered areas in the

southeastern coastal waters of China
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CARBON ISOTOPE CHARACTERISTICS OF NATURAL GAS
IN THE SICHUAN BASIN, CHINA

DAT Jinrxing, XIA Xin-yu, WEI Yarrzhao, TAO Shrzhen

( Research Institute of Petroleum Exploration and Development, China National Petroleum Corporation, Beijing 100083, China)

Abstract: T here are over ten gas producing beds and six main gas generating rock intervals in the Sichuan Basin
in the middle of China. In this paper, carbon isotopic data of natural gas from different regions and reservoirs
were studied. The 8°C value of most gas samples show the pattern of §3C,< §3Cr< 88 Cs< 8¢y, indicating
their biogenic origin. Samples with §°C;> 8”C, might be a mixture of gases from different source rocks or of
different maturity. The 8§”C value of humic gas is more negative than that of sapropelic gas. The §”C value of
the analyzed CO; indicates it is of biogenic origin.

Key words: natural gas; carbon isotope composition; the Sichuan Basin





