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Abstract: The weakest link in the field of petroleum geology has been the research on the natural gas migration. Methane
carbon isotope, gas drying coefficient (C,/C, ), iC,/nC,, non-hydrocarbon gas composition and numbers of tracer gas mi-
gration parameters were applied to analyze the migration characteristics of the continental natural gas in Xiaoquan-Xinchang
area. The results show that the Xujiahe Formation is adjacent to source rocks where natural gas is accumulated nearby. The
formation has unapparent secondary gas migration characteristic. Due to short migration distance, the hydrocarbon generation
and expulsion of the source rocks and natural gas reservoir occurred almost at the same time. Jurassic aged gas is the second-
ary gas pool, whose migration channel is the deep fault belt in the Himalayan Formation. The gas migrated vertically from the

Xujiahe Formation to the Jurassic reservoir, and then migrated laterally along the channel sand body from the low potential re-
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gion of conformation to the high potential region of conformation, and reached the appropriate entrapment for accumulation.

The dominating natural gas migration period is the end Late Cretaceous-Paleogene.

Keywords: Western Sichuan Depression; Xiaoquan-Xinchang area; natural gas; Penglaizhen Formation; secondary gas

pool; segregative migration
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Table 1 Components characteristics of natural gas in Xiaoquan-Xinchang area

DA RIRSIRLH S % R 53/ % TR R
(FEmE0) CH, C,H, C;yHy C,Hy, N, Co, C,/Cs
J;p(688) 93.08 3.56 0.79 0.18 1.51 0. 43 0.95
J,5(48) 92.84 4.07 0. 83 0.19 1.16 0. 45 0.95

J,q(3) 93.32 4.18 0. 87 0.20 0. 88 0.21 0.94
Jib(4) 90. 71 5.23 1.31 0.35 0.91 0. 54 0.92
Ty (1) 89.92 1.62 0.36 0.05 7.31 0.58 0.98
T,x*(8) 93. 67 2.64 0. 46 0. 08 1. 14 1.77 0.97
T, (1) 97.25 0.94 0. 08 0.01 0. 60 1.04 0.99
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T A SO R BT R AR S 23 B R BB R IR T P AL P s 0 A ), TR 1)

2 RASHEZE

N[5 BRI 2 B ) SR AR SAE 2 A AR ARG | )
(PR AUN AR RA BOR2E S it n] RUARUOR AR

SRR
2.1 FIAC, BRABXISRAS KR

C, BIR RV A Y AL P B3R O e (MCCy) |
0G5 B W L 3R ke (EDMCC, ) | IE BE B



%3945 %2

ARE F N BPBER-F G EME KA

W EAL T BB A A AE - 33 .

(nC,)3 2, WIREPRC b S e ili YRS Jo 2 Y ) )L
WS, BB R B U A R R i — 4
A3 B RREEHA I R BA IGE F2 2k B KA AR IR
FIAL G, BRI I B i A AR R i —

AR T MCC, . SDMCC, Fl nC, A X & Al
L%Eﬁ%imcév\ﬁﬁﬁz%éﬁﬁil*ﬂ FIR-Hr X
Rl AHHb 2 e s o W PR O e, L 3 s T
80% , TN BLAY (B SARRIE (T 1)

®2 ER-THMERASECRRFE

Table 2 Carbon isotope characteristics of natural gas in Xiaoquan-Xinchang area

2 (FEEL D 3" C/ %o 313 Cy /%o 3% Cy/ %o 313 Cy /%o
J3(11) -30. 65 ~ -35. 66 -22.22 ~-25.59 ~19.44 ~ -24.35 -19.34 ~-20.76
12(7) -33.52 ~-36.23 -22.20 ~-23.84 ~18.62 ~ -20. 67 -18.32 ~ -20. 55
I (D) -35.00 -22. 14 -20. 06 -20.30
T,x*(2) —33.43 ~-33.72 -20.84 ~-22.13 -20. 56 ~ -20. 63 -19.93
T,x*(4) -30.30 ~-31.77 -24.94 ~-27.06 —25.46 ~ -26.45
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Fig.1 Triangular diagram about light hydrocarbons

in Xiaoquan-Xinchang area
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Fig.2 Changes of methane content and aridity coefficient of natural gas with depth in Xiaoquan-Xinchang area
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Fig.6 Lateral variation of non-hydrocarbon gas in Upper Shaximiao Formation in Xiaoquan-Xinchang area
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