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Abstract; In order to reveal the natural gas genesis in the Sinian Dengying and the Lower Cambrian Longwangmiao Fms in the
Gaoshiti-Moxi area, Sichuan Basin, we made a geochemical analysis of 51 gas samples based on the geologic research background. In

comparison with the gas in Weiyuan and Ziyang areas, that in the Dengying and Longwangmiao Fms is characterized by a slightly

higher content of methane, trace ethane and a relatively lower non-hydrocarbon gas content. It is dry gas from the pyrolysis of over-

mature oil and bitumen. The gas in the Dengying Fm has a methane isotope value (5" C,) in the range of —32. 43 -—34.59%, and an
ethane isotope value (§"*C,) in the range of —24. 86 -—28.02%,. In comparison, the gas in the Longwangmiao Fm has a methane isotope

value (8" C,) in the range of —33.36 -—36.72%0, and an ethane isotope value (8" C,) in the range of —30. 27 -—32.51%0. Their 6" C,
values are almost the same, but the §"*C, value of gas in the Dengying Fm is obviously greater than that in the Longwangmiao Fm, resulting
from the mixing of gas generated through the pyrolysis of overmature oil and bitumen. The sources and genesis of gas were determined based
on the geochemical analysis of 26 core samples. The gas in both the Dengying and Longwangmiao Fms is of organic origin. The gas in the
Longwangmiao Fm was sourced from shale in the underlying Lower Cambrian Qiongzhusi Fm. In contrast, the gas in the Dengying Fm was
sourced from both the shale in the Qiongzhusi Fm and the dark shale in the 3™ member of the Dengying Fm, with some contribution from the
pyrolysis of bitumen in the pores, caverns and fractures of the 4™ member of the Dengying Fm.
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esis, carbon isotope

(973 )
7 ( :2013CB228006) ,
,1963 s ;1985 ,

:(610041) 12, E-mail:zheng ping@ petrochina. com. cn



34 3 e 51 o
1 . 50 MPa, R
200 C, 20 ‘C/h
— 450 'C, 450 C 24 h.72 h.120 h,
51 .26 , s
. “A” N
2
GB/T 136102003 88.86%0~95.75% .
s Agilent Technolo- 91.24%~97.03%; 0.02%
gies 6890N ; “A” . ~0.26% . 0.07% ~0.29%,
N 2 ,C,
SY/T 5118—2005¢ , s
».SY/T 5119—2008¢ 0.996 6, ,
» GB/T 19144—2010¢ ( .
) ; —
SY/T 5997—2008( N N N s
Vs Agilent Technologies 7890A , . ,
3 o (
SY/T 5238—2008¢( N 1. D, ,
Vs Finnigan MAT 252 R .
(€ OD) —32.43%~—34.59%,,
° (313(:2) _24. 86%0’\“_28. 02000;
’ 1) 8]3 C1 _33 36%0 d _36. 72%09 813 CZ
’ 9 *30. 27%(]'\“732. 51%[)’ N
1 —
He N, H,S CH, C, H;
1 Z.d 0.00% 1.86%  2.12%  0.00%  4.03%  95.75%  0.05%  0.581 3
1 Z,d' 0.03% 1.36% 6.35% 1.00% 8.75%  91.22%  0.04%  0.6282
2 Z,d' 0.02% 0.20% 1.83% 1.15% 6.20%  93.77%  0.04% 0.609 7
9 Z,d’ 0.05% 2.00% 5.65% 0.85% 8.56% 91.40% 0.04% 0.6230
8 Z,d* 0.06% 1.76% 6.23% 1.03% 9.09% 90. 88% 0.04% 0.628 8
9 Z,d* 0.04% 0.10% 4.25% 3.19% 7.58% 92.36% 0.05% 0.616 5
10 Z,d* 0.03% 0.11% 4,24% 2.39% 6.78% 93.17% 0.05% 0.611 3
13 €0 0.03% 1.04% 1.90% 0.53% 3.50%  96.36%  0.13%  0.5814
12 €.’ 0.03% 1.62%  2.32%  0.58%  4.55%  95.33%  0.12%  0.5881
17 €. 0.05% 0.90% 2.26% 0.52% 3.73%  96.12%  0.14% 0.584 2
8 €00 0.02%  0.05%  1.91%  0.65%  2.63%  97.21%  0.15%  0.5783
2 Z,d* 0.19% 6.98% 4,64% 1.13% 12.94%  86.93% 0.09% 0.635 0
23 Zod* ! 0.21% 0.00% 6.71% 4.99% 13.30%  86.67% 0.07% 0.638 0
201-H3 €7, 0.08% 1.78% 1.08% 0.00% 2.95% 96.71%  0.33% 0.573 9
1 Z,d*? 0.04% 1.22% 4.31% 0.00% 5.57% 93.59% 0.12% 0.602 3
3 Z,d*? 0.01% 0.97% 5.66% 0.00% 6.64% 92.20% 0.35% 0.615 8




.52 . 2014 3
45% 4240, 1) - 813 C] ) 813 CZ
Lt AO &S0
400t T ’ 2 o
3%} [ B AN
30%
W s 3
I 2504} S 2.
2Pt N 3.1
1% S s
1P} g ’a_j'm.'o 0.606 4 )
5887
0FF  003% gomy [1-4]
o003 | 000 ’
e & # NUERE WA AR —20%o ,
1 — (VP C, << C, <o Gy <8 C)
( ) (8" C,=>6"C, >0 C >0 C),,
2 —_ —
8" C, 8" C, 8" CO, B C, — o C,
1 Z,d' —32.43%
1 Z,d' —33. 84% —26.92%, 0.27% 6.92%
2 Z,d —33.74%, —28.02%, 5. 72%
10 Z,d —35. 65%, —24.86%, 10. 79%,
10 Zyd? —34.59%, —26.41%, —2.77% 8. 18%:
9 7o d? —34.42%, —2.04%:
17 Z,d? —36.72%, —27.78%, 8. 94%;
11 €, —33.36%, —31.99%, —5.70% 1.37%,
17 €. —35. 48%, —30. 27% —3.08%, 5.21%;
27 Z,d" —31.96%, —31.19%, 0.77%:
100 Z,d'"? —32. 38%, —31. 82%, 0.56%:
201-H3 €4, —34. 70%, —35. 43%, —5.93% —0.73%
1 Z,d*? —37.10%,
' o 0% . .
[5.67 SO e 201-HB3 TSR U S .
o | IR S T4 =
, =24%0" w B BRI | R
o IFTRAF . "
( TSR ) d,-zx%o-“—“:—*-‘——— i — e
. — , 0 _32%0:7 EESS e T Ap _’____,:_’ _______
’ ) 3,./;/
. ~36%f ==
”“ :
o -40%, 4 : :
3.2 -40%, -35%, -30%, -25%,
. é.l.?cl
2
o b Y
’ \ . 3.3
13 13 .
o C1 N ’ ) CZ 813 (/2
. ) 8 , N
5P C, 201-H3 o
»613 Cz 201-H3 ’ ( 2)0 ’
« 2,

[7]



34 « 53
1 1 C24 \C26 N CZS N CS() N C32 b C24
C 3, 2 s o
’ 3 9C25 1
5 9C25 \ng \C31 5 443.28~5 443.40 m s
18%
16% | —— EFE9H, HM ML, 49687 m
A —— T 13 ATPIRL 496880~496897m
149 t —— fRf L3, ATVUEL,  4977.13~497797m
—— fah L3 ATPORG 497835~497918m
12% —— f&f L3 ATVUEL  498036~498042m
—— T LA, ATVIRL 4984.54-498471m
4 10% — fh L3 ATPURL 498551 -498566m
pii —— fEL L3 TR 502445~502570m
g
8% —e— L3, ATPURG 502896~503027m
—o— fEL L3, TR 514844~514850m
6% —— k13, ATTURE, 534520~534529m
—o— TEL L3, ATPURE,  535246~533250m
4% —— L3, ATPURG 535305~535310m
—a— TR, 4T BL 535994~536009m
2% A —— FRL LA ATZRL 543080~ 544002m
A —— SELH, ITZRL 544328~ 544340m

e

1
orC,
G, )
: N N , s 1 R
s 5 443.28~5 443.40 m, X 2.5
C 3.
’
’ ’
1
Y Y 8 3C2
2
( ) N ’
, o
’ ’
’ 3@ ( ~

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

nCy nCy, nCig nChy nChr nCy nCy nChs nCy nCso nunsuﬂ'xa l'l(m

813 (:2
(()\13

o

8" Ci 8" Gy .

[8-10] (

2),

http://www.cnki.net



LI Yuhong. LU Jincai. LI Jinchao. et al. Genetic charac-
teristics of the natural gas in Weihe Basin and its signifi-
cance [J]. Journal of Xi'an Shiyou University: Natural Sci-
ence Edition,2011,26(5):11-16.

[2] . , ,

[yl ,2012,17(4) :20-28.

ZHU Junzhang, SHI Hesheng, PANG Xiong, et al. Ori-
gins and accumulation characteristics of hydrocarbons in
Eastern Baiyun Deepwater Area[]]. China Petroleum Ex-
ploration,2012,17(4) :20-28.

(3] . ) ,

(1l ,2010,32(3) :252-256.

SHEN Pu, JIN Qiang, ZHANG Yuming, et al. Genetic
type and distribution rule of natural gas of Kongdian For-
mation in Weibei Sag[J]. Journal of Earth Sciences and En-
vironment,2010,32(3) :252-256.

[4] ; , e ”
[l : .2013,28(1) :1-11,17.
ZHANG Jinglian, LI Xiangbo, LIU Huaqing. Theory and prac-

tice of petroleum inorganic origin[ J]. Journal of Xi'an Shiyou

e 54 2014 3
3
/C /h 8" C, 5" CO, o C,y

SC—24344—1 450.0 24.0 —31. 46% —28. 14%, —19.85%

450. 0 24.0 —31.96%, —27.90%, —20.11%,

R S S

D S R o

University: Natural Science Edition,2013,28(1):1-11,17.
4 [5] . —
D — [l 21994,14(6) : 1-5.
WANG Shigian. Geochemical characteristics of Jurassic-
| | Sinian Gas in Sichuan Basin[ J]. Natural Gas Industry,
’ ' 1994,14(6) :1-5.
° [6] . [J1.
2) ,1993,2(3) : 1-40.
’ DALI Jinxing. Isotopic characteristics of natural gas and i-
s dentification of its genesis [ J]. Natural Gas Geoscience,
° 1993,2(3) :1-40.
3) — , [7] , , y .
‘ , ‘ R].
,1998.

' ’ WANG Tingdong, WANG Lansheng, WANG Shunyu, et
al. Study on the effective migration and accumulation sys-
tem in Sinian to Cambrian reservoir in Caleodonian paleo-

[1] ’ ’ ’ uplift in Sichuan Basin[ R]. Chengdu: Sichuan Petroleum

(7] : ,2011,26(5) :11-16.

Administration, 1998.
(8] , . — L.
,2011, 32(1).1-7.
WANG Tieguan, HAN Keyou. On Meso-Neoproterzoic
primary petroleum resources[ J]. Acta Petrolei Sinica,2011,
32(1):1-7.
[9] ; , ,
[l 22005,25(5) : 1-5.
WANG Lansheng, HAN Keyou, XIE Banghua, et al.
Study on forming of gas and oil field in the northern section
of Longmen Nappe Structure[ J]. Natural Gas Industry,
2005,25(5) :1-5.
[10] , s s . —
1. ,2004,15
(6):584-589.
ZHANG Lin, WEI Guoqgi, WANG Zecheng, et al. Analy-
sis of formation mechanism of Sinian Dengying Formation
in Gaoshiti-Moxi Structure Belt in Sichuan Basin[ J]. Nat-
ural Gas Geoscience,2004,15(6) :584-589.

( 2014-01-10 )



