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Source of gas reservoirs in the fourth member of the Middle Triassic
Leikoupo Formation in Western Sichuan Depression
Xie Gangping
( SINOPEC Southwest Oil and Gas Company, Chengdu, Sichuan 610041, China)

Abstract; A set of thick charcoal grey dolomicrite and micrite source rocks developed in the Middle Triassic
Leikoupo Formation in the Western Sichuan Depression, in addition to four sets of marine source rocks in the
Permian and its underlying strata. The gas generation intensity of the source rocks is about (1-4)x10° m’/km?,
showing a good potential for medium or giant gas fields. According to the gas composition, carbon and hydrogen
isotopes, reservoir bitumen and migration conditions, the major sources for the gas reservoirs of the fourth member
of the Leikoupo Formation vary in different tectonic zones in the Western Sichuan Depression. The gas from well
PZ1 in the Longmenshan piedmont tectonic zone displays high H,S content, high 8" C, value ( —26.4%0),
positive alkane carbon isotopic series and light 8D, value (=140%o0) , consistent with characteristics of mixed gas.
The thermal evolution degree reflected by natural gas compositions and carbon isotopes falls between those of
Permian and Leikoupo source rocks, which indicates that the gas was sourced from both of them, and the deep
faults in front of the Longmenshan Mountains provide favorable conditions for gas migration and accumulation
from the source rocks. Meanwhile, the gases from well CK1 in the Xinchang tectonic zone display trace to moderate
H,S content, low 8"C, value (-33.2%c¢) , partial reversal of alkane carbon isotopic series and a light D, value
(=147%o0) , consistent with oil-type gas. The thermal evolution degree reflected by natural gas compositions and
carbon isotopes is similar to that of Leikoupo source rocks, which indicates that the gases were mainly from the
interior source rocks of the Leikoupo Formation.

Key words: source rock; natural gas; Leikoupo Formation; Western Sichuan Depression; Sichuan Basin

VAR NP R =B 5% L4 (T,1) K
SRA RIS TR, — I I e e
I 20 DU BB AR i 7 T AR, SR T R )
TRETSE 0 BRI, X B KR SRR T Rl U5 2
R, O R G RRT A, e BRI K

Yrim B8 .2015-03-02; 1&1T H#3:2015-06-10,

SRATHUBRIREE , TR =B R IR M R AR e
BT ERGH A RIS 2 W DA R
I RICE MPRPLA . A SCEEXS Lk e
s 1P 3 e A AR Y B PR R A (e T
I BT A T ) B 2 D B R AR 4

EB BT N (1962—) 55 18 S P TR, NSRS IREE A UF9T . E-mail : xiegangping@ 126.com,,

EETE : B P AL 1 (20112X05005-001) B,



54

WIRISE. P9I b = Bt 11 3 PO B =GR IR A - 419 -

oy BERRE RN R FE G20 KRR RisB 4%
PR TERG 30T AR B A O B S AN ]
P 7 B SUR, AR DX DA B T — 2 R R
USRI

| X Py S 1N i)

ARG R, N Pa X — 8 R KDL Z2
REE 4 BRES, TAAE)T JEREEBOR, b BT
I, BERIA I =E AR Ak R B AR R s
HAH AR MR, KRR ATEIE & 20 004 x
108 m’ IR ST E R,

AN, NP HL X E U N R B — A
BIREJHTH A =5 KRl i AR
SRA B T AT VR SRR S — 2
JERM, TR DA R A T A A = 1B
IK B 1855 KRR AZ IR ER B R AR K A
ARTURUE R AR DURAEE XA TR S A
FIFAYURAARAT . T 0B R R Eh A R TR A ik
AAE WD AGTE 0.2% ~0.89% , B ik 2 m—id &
PR R LR 5 A SR TR A PR bR iE (=0.29% ) 7,
AL RO 3K 24. 7% , BA T AL R = R AL
IR A LT A 0 ok R 32 2 K AR TR i A
Wy, KR e LA P AR g ) FEORR | R sk
Yotk Ak 8, AALBSERIAE 20 (T1) 4 33.12% ~
72.75% Rz ERE A AV E T -1,
R Z RIS = DURR e A AR TR, 200
TURRI A B AR B B, PR 2 AR R 31 1 1k
ALY B, Bk 2 AR 2 A 18 B ik i b By
B, B A R R A AR 5 M —2R AT il — Dl g
Mo IR B BT, R A R FE 439028 KT 300 m il
250 ~300 m, f AR &5 0.3% £ 0.9% , A ML
FERETMAL R 35K 2.8% ~3.6% F12.2% ~
3.0% , HE KRR BE 430 R (20 ~45) x10°m’/km® I
(20 ~28)x10° m’/km* (& 1) , HR O AfE KE—
R — 1 PH— 2 PH M X 3 55 )R FE200 ~300m),

LRI/
(10°'m’ « km™)

B PSR o AR I A J 5k 8 73 A
Fig.1  Hydrocarbon generation intensity of source rocks
in Leikoupo Formation, West Sichuan Depression
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Table 1 Geochemical characteristics of natural gas from fourth member of
Leikoupo Formation in Western Sichuan Depression
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Fig.2 Carbon isotopic characteristics of gases from
different strata in Western Sichuan Depression
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