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Abstract ; Based on the previous studies and in combination with field geological investigation and drilling data analysis,
the research indicates that the thickness of the organic rich shale in the Upper Permian Longtan Formation in the eastern
Sichuan Basin is generally over 50 m with the maximum thickness of 140 m. Lithological association varies significantly in
both vertical and horizontal direction : there mainly developed shale with limestone interbed in the Yunyang-Tongjiang area
in the north,shale with coal seam and limestone interbeds in the Guangan area in the central ,as well as shale with sand-
stone and coal seam interbeds in the south. The total organic carbon contents( TOC) are generally higher than 2% ; Re-
search on carbon isotopic composition of the shale kerogen and the organic petrology indicates that the organic matters are
mainly of type I with excellent hydrocarbon generation potential. Analysis of X-ray diffraction and vitrinite reflectance
indicates that the shale has a high content of brittle minerals such as quartz and displays a high evolution degree with fa-
vorable fracturability. The gas logging during drilling inthe Longtan Formation shale displays significant abnormity , reflec-
ting the favorable gas potential. The prediction of shale gas resource suggests largeresource potential and exploration pros-
pect for shale gas. A comprehensive analysis indicates that there have favorable exploration prospect for shale gas in
Wanxian-Yilong-Tongjiang-Fengjie area in the north and the Yibin and Yongchuan-Xijiang-Chishui area in the south.
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Fig. 1  Isopach of the Permian Longtan Formation in the Sichuan Basin
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Fig. 2 Sedimentary facies in the Late Permian Longtan period and contour map of residual

abundance of organic carbon of the Longtan Formation in the Sichuan Basin
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Fig. 3  Variation of sedimentary facies in the Late Permian Longtan period in the Sichuan Basin
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Fig. 4 Organic macerals of typical samples from the Longtan Formation in eastern Sichuan Basin
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Fig. 5 Contour map of present accumulated hydrocarbon generation

intensity of the Longtan Formation in the Sichuan Basin
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Fig. 6 Triangular plot of mineral composition for the Longtan Formation in the Sichuan Basin
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Fig. 7 Contour map of the present burial depth of the bottom Longtan Formation in the Sichuan Basin

3.6 REANEMHHAKNER

VU1 2t e J 5 R B A T R A 3 A S R R
AR Bl T e T 2 B A 2 5 AR, Fe b e
T = BORZ RO TR R, ARk e T) 1 IF4HE e
PR E 80. 4 m, HAP R 14 )2 23.55 m, A7 )2 )R
29. 3% , HA o IR 00 e, IR i =2 e B IR
a MR AR B e R BT T S I (4
Fedreis 55.85% ) o WRIREL A JEBU M B/nBie =4
U e B IR #h e TR B s s, T 1 i
e TR = B R s DU R Tiedh e 2 B o
3.7 HiREN

ARIEA N A 25 NS Y Bty A AR R U T
JESHERRE AR B A AR E 2, DA U )T 2 i 8 4 1Y)
HEE R BORECH 89. 4% , Ui AT 10. 6 % ZEATHYRIR T
5t B A S AL Ve VU 2 R Z AP IR AT ST R
DUt VL2 BB Al Ay 493. 87 % 107 m Wi B A K
SRAHEN 52.35 x 107 m’, BAT BRI SUH MRS 1

4 g

1) D)1 5 s e 20 A L e e AR T8 A

RTOC F iy FABACRE IS s e 4 5 S
TR B R A, B R A AT T R A, R AR
AU B RO, HLA R DUA USRI T R R
2) ARV UR A A HLTE R A BB
PJE AHUTEERL RBUESERE YA R B
RGRH S A G R R SRR AR TS
BB — @ T2 — i LS AR L k) —%
LK —at7 BA BRI TUA TR AT S, AP 2z
3) S BBRAN GUEMLIT S , 1Y) F b e 2
AR kA , DUV 1) A2 AR, S8 ) B
P A BA BRI ZEFIE, 2 DA & A8
BN E IR, 45 A I ZR S RNk —E AN EE

Z £ x Wt

[1] EfEs, &ER, BEM, 5. U ERIERRAR
BHRLT]. RIRKT,2009,29(5) :1 -6.

Yan Cunzhang, Huang Yuzhen, Ge Chunmei, et al. Shale gas: Enor-
mous potential of unconventional natural gas resources[ J]. Natural
Gas Industry,2009,29(5) :1 -6.

[2] Montgomery S L, Jarvie D M, Bowker K A, et al. Mississippian Bar-
nett shale, Fortworth Basin, north central Texas; gas shale play with
multi—trillion cubic foot potential [ J ]. AAPG Bulletin, 2005, 89
(2):155 -175.

[3] @, a8, =4 it
\,2004,24(7) .15 - 18.

AL RI M [T]. RARAT



543 4

XIDGHE, G5 NI b & G e TR 2H sUH SRS )

487

[10]

[11]

[12]

[13]

[14]

[15]

Zhang Jinchuan, Jin Zhijun, Yuan Mingsheng. Reservoiring mecha-
nism of shale gas and its distribution [ J ]. Natural Gas Industry,
2004 ,24(7) .15 - 18.
SAL, T30k, 5k A5 7R B X B el B B A BT
TUETHIZ SR AT TN T ]. A RIR RS, 2011,33(9) :43 —46.
Wu Liming, Ding Wenlong, Zhang Jinchuan, et al. Fracture prediction
of organic-enriched shale reservoir in Lower Silurian Longmaxi Forma-
tion of southeastern Chongqing area[ J]. Journal of Oil and Gas Tech-
nology,2011,33(9) .43 -46.

TEMF L, R, N F R DUE R il PR 3R X 3R R O A R
RBEAFXBLI]. AR ,2009,30 (4) :484 —491.

Nie Haikuan, Tang Xuan, Bian Ruikang. Controlling factors for shale
gas accumulation and prediction of potential development area in
shale gas reservoir of South China[ J]. Acta Petrolei Sinica,2009,30
(4).484 -491.

FALEL B, R, B TFRER AR
[J]. KRR TK,2009,29(5) :45 - 50.

Wang Shejiao, Wang Lansheng, Huang Jinliang, et al. Accumulation

B AR

conditions of shale gas reservoirs in Silurian of the Upper Yangtze re-
gion[ J]. Natural Gas Industry,2009,29(5) :45 -50.
TS A T, BB 0 20 T R B 5 e iR AL iUA AU
AT B AT FIMBIX 3 Hr [ 1] A3l 2441,2010,31(2) 225 -229.
Pu Boling, Jiang Youlu, Wang Yi, et al. Reservoir-forming conditions
and favorable exploration zones of shale gas in Lower Silurian Long-
maxi Formation of Sichuan Basin[ J]. Acta Petrolei Sinica,2010,31
(2):225 -230.

TR, = TE, AR, 55 DO F DA SR B AR [ 1] K
SR Tk ,2008,28(2) 151 - 156.

Zhang Jinchuan, Nie Haikuan, Xu Bo, et al. Geological condition of
shale gas accumulation in Sichuan Basin[ J]. Natural Gas Industry,
2008,28(2) ;151 —156.

JASC, E R AL, . 4 R 2R RO UA SR
FHIE R RV T ()], KER T ,2008,28(2) : 151 ~ 156.

Zhou Wen, Wang Hao,Xie Runcheng, et al. Characteristics and explo-
ration potential of Lower Paleozoic marine shale gas reservoir in mid-
dle-upper Yangtze area, China[J]. Journal of Chengdu University of
Technology ( Science & Technology Edition) ,2013,40(5) :569 - 576.
SRIFTE, SRR APt A )1 f i R ORI RS - R kR SE
TURSREFRMLT]. A KA U, 2012,33(3) 335 - 345.

Nie Haikuan,Zhang Jinchuan,Bao Shujing,et al. Shale gas accumula-
tion conditions of the Upper Ordovician-Lower Silurian in Sichuan Ba-
sin and its periphery[ J]. Oil & Gas Geology,2012,33(3) ;335 - 345.
XU A 8% TFIIKGEE RS BRA T AL
ERREFRELT]. Al 5 KA BT ,2012,33(3) 1346 -352.

Liu Wei, Yu Qian, Yan Jianfei, et al. Characteristics of organic — rich
mudstone reservoirs in the Silurian Longmaxi Formation in Upper
Yangtze region[ J]. Oil & Gas Geology,2012,33(3) :346 —352.
W ARG, i, 55 SUASOTr i SR 026 (0] i
5 RIRS T ,2014,35(1) ;153 - 158.

Tu Yi,Zou Haiyan,Meng Haiping, et al. Evaluation criteria and cla-
ssification of shale gas reservoirs[ J]. Oil & Gas Geology,2014,35
(1):153 -158.

Mo IR S — B R RSP S e R AL 0UE R () ] R 4R
ZW5HA,2011,5(2) .21 -25.

Chen Zongqing. Exploration for shale gas of Longtan Formation in
Permian Leping Series, Sichuan Basin[ J]. Natural Gas Technology
and Economy,2011,5(2) ;21 -26.

R, A1, N5, A ST I AR M IX SR A A R
AEKIETI 3T T]. AR AR 2540, 2011,33(2) 108 - 110.
Huang Qiang, Shi Yunhui, Ye Yinggui, et al. The drilling characteris-
tics and potential analysis on fractured shale gas in Wujiaping Forma-
tion of eastern Chongqing-western Hubei area[ J]. Journal of Oil and
Gas Technology,2011,33(2) :108 - 110.

. B 15 35 00 1] 3 A 3 Ak B SOROE LT ] R

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

PR T 24424 ,2000,27 (2) ;124 - 130.

Tong Chongguang. Relationship between neotectonic movement and
structural evolution and gas pools formation of Sichuan Basin[ ] ].
Journal of Chengdu University of Technology,2000,27(2).123 -
130.

SRIEE. PGB RS A M. Jb st s it , 1994,

Guo Zhengwu. Formation and evolution of Sichuan Basin[ M ]. Bei-
Jjing : Geological Publishing House,1994.

DU 112 M B 7 Sy T4 X b o [ M) b s b o i
1991.

Bureau Sichuan Geology and Mineral. Regional geology of Sichuan
Province[ M]. Beijing: Geological Publishing House,1991.

W XA SR T, A IO 2 i st e L AR B
RPN AT LT ] Arih e 5T ,2013,35(1) 36 —41.

Cao Qinggu, Liu Guangxiang, Zhang Changjiang, et al. Sedimentary
environment and its controlling on source rocks during late Permian in
Sichuan Basin[ J]. Petroleum Geology & Experiment,2013,35(1) ;
36 -41.

AR, 2R, XIBE, 45 DU )1 Z b AR L8 — 8 R DTRRAR B H
e Hr )] KRS ERF}27 2008 ,35(4) :39 -41.

Zhao Junxing,Li Fengjie, Liu Qi, et al. Analysis on Permian sedimen-
tary facies and its lithofacies palacogeographic evolution , northeast Si-
chuan Basin[ J]. Natural Gas Geoscience,2008,19(4) 444 —451.
XIRAT 22 B, e, 5. D)1 0 — 8 R IR A SR 5 AR e v
1017 AR ,2012,33(1) ;10 - 18.

Liu Quanyou, Jin Zhijun, Gao Bo,et al. Types and hydrocarbon gen-
eration potential of the Permian source rocks in the Sichuan Basin
[J]. 0il & Gas Geology,2012,33(1) ;10 - 18.

KA SR, 2, A DU 1|2 R 4 v AV A kR R AL
JAE R BB BRI [ T] . HuBRfb5%,2012,41(1) :35 - 44.

Zhu Yangming, Gu Shengxiao, Li Ying, et al. Biological organic
source and depositional environment of over-mature source rocks of
Longtan Formation in Sichuan basin[ J]. Geochimica,2012,41 (1) ;
35 —44.

ARARE, TERUE, EALR, A I E UA SO OPLBE BRI K
B L], AR 57 % ,2010,27(6) :641 —653.

Zou Caineng, Dong Dazhong, Wang Shejiao, et al. Geological charac-
teristics , formation mechanism and resource potential of shale gas in
China[ J]. Petroleum Exploration and Development,2010,37 (6) :
641 - 653.

RO, FRRAE B, 45, P R O A R L
% [J]. P ETAERA,2012,16(4) :101 - 105.

Guo Xusheng, Guo Tonglou, Wei Zhihong, et al. Thoughts on shale
gas exploration in southern China[ J]. Engineering Science,2012,14
(6):101 -105.

KRG, dh A, A S R AR DAL B B AL R R R
B [J]. A S I % ,2013,40(6) 1764 768,

Wang Feiyu, Guan Jing, Feng Weiping, et al. Evolution of overmature
marine shale porosity and implication to the free gas volume[J]. Pe-
troleum Exploration and Development,2013,40(6) .764 —768.
LI, BN BUA SR A M AR SRR ) ] R R
AR ASRBI£ R ,2010,42(1) :700 - 708.

Nie Haikuan,Zhang Jinchuan. Shale gas reservoir distribution geolog-
ical law ,characteristics and suggestions[ J]. Journal of Central South
University : Science and Technology,2010,41(2) ;700 —708.

X Y. DA SR P i R [T ] A i 55 56 L
2013,35(5) :564 —569.

Liu Chaoying. Discussion on methods of shale gas exploration evalua-
tion[ J]. Petroleum Geology & Experiment,2013,35(5) :564 —569.
B NI XRER SR A M 5 KRR R R R BT [T]. 0
Y47 ,2001,21(4) :53 - 58.

Li Zhongdong. Study on relationship between the high pressure of car-
bonate rock and accumulation of gas[ J]. Journal of Mineralogy and
Petrology 2001 ,21(4) ;53 -58.

(%3 KRELHR)



