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Analyses of features and source of natural gas in the Upper Triassic Xujiahe
Formation , Woxinshuang area,eastern Sichuan Basin
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Abstract ; Source analysis of natural gas is one of the geological challenges involving exploration decision-making. Explo-
ration and development of the Xuejiahe Formation in eastern Sichuan Basin is relatively lagged behind and the source of
natural gas there is still a mystery due to the fact of lacking basic geological study. Gas composition and isotope analyses
show that the natural gas from the Xuejiahe Formation of Woxinshuang area features in low content of methane , high con-
tent of heavy hydrocarbon ,and lower aridity coefficient. The carbon isotope values were measured to be 8°C, < —40%o
and 8”C, >8"C, >8"C,. The gas from the Xuejiahe Formation is continental oil-type gas or mixed gas from primary
cracking of kerogen and is now at the mature and highly mature wet gas stage. The Formation in the area has well deve-
loped dark mudstone. Organic geochemical analyses indicate a kerogen [ and [l dominated mudstone with high content
of organic carbon and chloroform bitumen “A” ,indicating relatively high hydrocarbon generation potential. The organic
matter of the mudstone was measured to be at the mature to highly mature wet gas stage. Gas from the Formation in the
area has a maturity as same as that of source rocks. Combining this understanding with the gas composition and isotope

analyses results,we suggest that the gas in the Xuejiahe Formation is mostly autogeneous gas and differs utterly from that
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in the underlying Carboniferous ,the Maokou ,the Longtan ,the Changxing,the Feixianguan ,the Jialinjiang and the Leikou-

po Formations.

Key words : natural gas, Xujiahe Formation, Upper Triassic , Woxinshuang area, eastern Sichuan Basin
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Fig.1 Sketch map showing structure outline, structural zone and location of the study area in Sichuan Basin
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Table 1 Main geochemical parameters of natural gas from Woxinshuang area, Sichuan Basin

.
Jp B % J':@f*ﬁ/ fE In(C,/Cy)  In(Cy/Cy)
Wk ke ik BTk BTk Sk Eike Ce. % e

W12 J 88.16 5.94 1.53 0.33 0.31 0.13 0.09 0.08 0.91 8.33 2.70 1.36
N8 Tsx 88.75 6.25 1.75 0.40 0.31 0.16 0.08 0.12 0.91 8.95 2.65 1.27
b 1 Tsx 85.05 6.01 1.73 0.39 0.31 0.16 0.08 0.10 0.91 8.68 2.65 1.25
Fip & 2 Tyx 88.59 3.43 2.02 0.52 0.82 0.33 0.24 0.16 0.92 7.36 3.25 0.53
fip 18 T,! 93.04 2.08 0.50 0.07 0.10 0.03 0.03 0.04 0.97 2.81 3.80 1.43
fip 56 T,j 90. 46 0.82 0.81 0.06 0.09 0.05 0.05 0.05 0.98 1.88 4.70 0.01
11 T,j 94.45 1.73 0.58 0.19 0.30 0.16 0.14 0.85 0.97 3.10 4.00 1.09
W16 T,j 99. 14 0.36 0.02 0.01 0.00 0.00 0.00 0.00 1.00 0.39 5.62 2.89
fip 3 T,j 91.80 0.79 0.20 0.06 0.10 0.05 0.05 0.30 0.99 1.24 4.76 1.37
H%3 T.f 96.35 0.42 0.05 0.05 0.04 0.04 0.02 0.03 0.99 0.62 5.44 2.13
H%3 T.f 97.81 0.45 0.05 0.05 0.05 0.04 0.02 0.10 0.99 0.66 5.38 2.20
Hr18 T.f 98.24 0.39 0.05 0.01 0.01 0.00 0.00 0.00 1.00 0.46 5.53 2.05
Fip 061 -1 Pye 92.28 3.39 0.97 0.34 0.18 0.07 0.03 0.03 0.95 4.98 3.30 1.25
fip 34 Pyc 97.20 0.35 0.05 0.02 0.04 0.02 0.02 0.13 0.99 0.50 5.63 1.95
21 Pyc 98.23 0.28 0.02 0.00 0.00 0.00 0.00 0.00 1.00 0.30 5.86 2.64
W4 P;l 96.71 0.28 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.28 5.85 —
3 P,m 96. 85 0.48 0.08 0.01 0.01 0.00 0.00 0.01 0.99 0.58 5.31 1.79
11 P,m 98.62 0.26 0.03 0.00 0.00 0.00 0.00 0.00 1.00 0.30 5.94 2.16
3 P,m 98.61 0.46 0.04 0.01 0.02 0.00 0.00 0.00 0.99 0.53 5.37 2.44
fip 51 C 97.45 0.46 0.05 0.00 0.00 0.00 0.00 0.00 0.99 0.52 5.36 2.22
14 C 95.91 0.97 0.16 0.01 0.01 0.00 0.00 0.00 0.99 1.14 4.59 1.80
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Table 2 Carbon isotope values of gas samples from the

Xuejiahe Formation in Woxinshuang area,Sichuan Basin
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W12 % F J -40.8 -29.6 -28.2
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Fib 18 TOgAH T -37.1 -33.0 -30.7
fib 56 A Sk V) -33.9 -29.8 -25.7

A%K3 Akd TS -32.4 -30.6 —
b6l -1 K% Pse -34.4 -23.0 -19.7
X4 pACE P51 -31.7 -34.7 -28.6
B3 FOH Pym -32.0 -36.8 -35.0
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Table 3 Regression formulas of 3" C, and R, proposed by different authors
e AR, P W R, JEH/ % IS
3"°C, =8.6lgR, -28 (1977
Sthal (20 -27] 813Cl =171gR, —42 13 l ;i ( ) !
8¢, = 141gR, -28 (1975)
3"°C, = 14. 121gR, -34.39
#4120 3%C, =15.81gR, -42.2 3"C, =8.16lgR, -25.71 2
3¢,y =7.121gR, —24.03
31°C, =8.641gR, -32 (1985) >0.6
Tk g 28] 53¢, =251gR, -39.5 ’ ) 3
fhk PEER 5C, =49.561gR, —34.48 (1990) 0.3~1.3
) 3"°C, =8.6lgR, -32.8 1987) 3~
A 3¢, =21.721gR, —43.31 ! ¢ ( 0.3~0.6 4
8°C, =40.491gR, -34  (1991) 0.4~0.7
07 8¢, =15.41gR, —41.3 0.5~3.0
Berner'” . 5
5'°C, =22.61gR, -32.2 0.5~2.0
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Table 4 Calculated maturity of natural gas from

4

Woxinshuang area, Sichuan Basin

Ei=s B R,(1)/% R, (2)/% R,(3)/% R,(4)/%
12 EZES 1.18 1.23 0.89 1.30
8 WMFWH  0.97 1.00 0.78 1.12
EMET WA 1.03 1.06 0.81 1.17
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b 18 EE b 1.94 2.10 1.25 1.93
Eh56  FERETIH 3.00 3.35 1.67 2.71
AZR3 XA 3.67 4.17 1.92 3.18
EPO6T -1 Ke22e 0.18 2.15 1.00 0.98
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Table 5 Characteristics and genetic types of natural gas form the Xuejiahe Formation in Woxinshuang area,Sichuan Basin

i TR EEEE/ % FHTREAEK 8V C L HARE RIRS LA
2 5

Y % J 88. 1 0.91 L BB Fiti A< F AR RS
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Table 6 Abundance index and assessment of source rocks in Woxinshuang area,Sichuan Basin
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