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Fig.l Map showing the location of Jiaoshiba area
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Fig.2 Comprehensive evaluation map showing shale gas of well JY of Wufeng—Longmaxi Formation
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Fig.3 Main reservoir space types of the shale in Wufeng—Longmaxi Formation(modified after Reference [14])
a—Organic matter pores, well YJ1, 2385.42 m, residual voids resulting from organic matter pyrolysis; b—Intercrystalline pores,

well YJ1, 2414.88 m, tiny voids between pyrite crystals; c—Intercrystalline pores, tiny voids between clay minerals, well JY 1,
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m, horizontal fractures and vertical fractures observed from the core, and the fractures filled with calcite; f~Interlayer fractures,
well JY'1, 2390.58 m; g—Micro—tension fractures, well JY'1, 2335.3 m; h—Overcrushed fractures, well JY 1, 2414.88 m
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Table 1 Marine shale gas drilling achievements in the lower assemblage of Sichuan basin

o b4 G TRAT S
JEE/m TOC/% &/ TRAm ) 7/ 8/(10° m/d) FigReat KW JFALE 38 /m Ik ) R E ~UMAL sy WL

BH 201-H2 43 WARRRRER ARE ) 3500 22 CHy, 4
JYIHF 89 2.54 1.97 20.3 ARG R ARE Ty 2415 1.45 CH, #f
7:201-H1 101 2.8 1.5-2.1 14~15 WARRR TR NRE Ty 2485 2 CH, Uf
& 201-H1 50 32 26 1.99 HARREER ARE T 1542 1 CH, 4
I IHF 103 1.91 0.45~2.46 1.475 WEMR A A ARE Ty 2160 0.9~1 CH, &f
A 104 1~2 HARRERER ARE T 2070 CH, 4
T 1 30 1.52~5.68 0.86 o R RE P, 2167 %
B 0.48~0.84 Wo ARl KE P 800 %
YQI 52 2.12-3.14 0.429 Wo ARl KE Sil 230 %
W 115 32 0.1 oA mRl KE Sil 320 N, CO, #

EJ—RP R, Ty— F =B85 5K, T—F =845, T— 8K ,P—E &%, P— F &4, Si— FERSUE iR,

3.3 RAREMAEHREREER~HWEERIE

U3 P NG I = N A= ) o N E A S
BN F(F3), D Rlsc s, (X B RIRZUEA R K
SR Z KSR AL T 12 B3 8 R a2 (1], i HLoh
RIS B SRR ) TR ER

JY 1T — Ty TR 4 89 m A <2 Beg it
EIETER & M 33.9%~80.3% , F- XM 56.5% , 1
TR 38 m AR T A R BEEYE R - 2 ik
T 62.4% X} 5 B0 i Sl F A A

FIHNIY 1 I L — e 3 4 I DU S A [
FLE A 25~49 GPa, JAFA oM 0.192~0.245, 5 Barnett
USRI ARRL, AR T 2

FRAE LA 43 AT 110 10 )1 23 K S8 2% 1 oy A 3 it
FRBERTNEERE XSRS R S
JRUPSE ) D 1| 3 1 R JR1 2 T ol A R DA SR, —
T 2 TR E AR ICA AT X, R 2 E
MTTA S 5 A RAT A5

4 4 i

(D) FE A UL IX LA — i THIR 41 R AR AL TR
KBRS 0 I Us K w A PLTCR | A
PR T3 AR BE , TS SR BRI TR i
Sz (] K T PRIUE T OUH T E 4 B i ek
Yo AR T R R e

(2) fa A0 U XA T E Mg B AR E X, H Y
JEGGE B TRR WA K H, TUR AR ML= B3 1
Bl 25 W] ARG A2 , A Tl I ERAT, M IUA S
s S m =R it AR

Q) E AP IUA B A B R A7 R

IR ZLLE (Y R AN VU B AT TR SR S DU T 4 K
JA ST A FUE A A U S R I BN R
Forp s A BB DU B9 A 5 N B0 O A A
Pt T W AP TR, R AR ORAE SR U
U AR OB 5 R IR BLLE T AT TR B R A E 2
TRIIE.

% 3k (References)

[1] Durtham L S. Barnett Shale play still going strong[J]. AAPG
Explorer, 2005, 4-6.

[2] Martineau D F. History of the Newark East field and the Barnett
Shale as a gas reservoir[J]. AAPG Bulletin, 2007, 91(4): 399-403.

[3] Pollastro R M. Total petroleum system assessment of undiscovered
resources in the giant Barnett Shale continuous (unconventional)
gas accumulation, Fort Worth Basin, Texas[J]. AAPG Bulletin,
2007, 91: 551-578.

[4] Bustin R M. Gas shale tapped for big pay[J]. AAPG Explorer,
2005, 26(2): 5-7.

[5] Warlick D. Gas shale and CBM development in North America[J].
Oil and Gas Financial Journal, 2006, 3(11): 1-5.

[6] sk I, 42 8, 2 BIA:, 45, DUA SURTEHLELRI G5 (], RIRS
Tolk, 2004, 24(7): 15-18.
Zhang Jinchuan, Jin Zhijun, Yuan Mingsheng. Reservoiring
mechanism of shale gas and its distribution[J]. Natural Gas
Industry, 2004, 24(7): 15-18(in Chinese with English abstract).

[7] i, B 2. DUA R TR IR B AR AT 5t [0, Ao e,
2010, 17(5): 1-8.
Xu Jianyong, Wu Aijun. The development status of shale gas in the
world and its exploration prospect in China[J]. Special Oil and Gas
Reservoirs, 2010, 17(5): 1-8(in Chinese with English abstract).

[8] XURI AR, B HESE, B, S5, DU )1 43 VU ORI i 2R B - F %
SEAVTHFIE )] AR B T2 4R (A AR FH4 ), 2009, 36(6):
578-592.

http://geochina.cgs.gov.cn H1E LT, 2014, 41(3)



900 el [

b J 20144F

Liu Shugen, Zeng Xiangliang, Huang Wenming, et al. Basic
characteristics of shale and continuous— discontinuous transition
gas reservoirs in Sichuan basin, China[J]. Journal of Chengdu
University of Technology(Science & Technology Edition), 2009, 36
(6): 578-592(in Chinese with English abstract).

[0 Bk NN, A ¥%, X, A5, [ U AR A28 R TR ],

FARA L, 2009, 29(12): 109-114.

Zhang Jinchuan, Jiang Shengling, Tang Xuan, et al. Accumulation
types and resources characteristics of shale gas in China[J]. Natural
Gas Industry, 2009, 29(12): 109— 114(in Chinese with English

abstract).

[1o] EEse B, F ULk FOAE, 5. B 7 X IERG AT FH A

USSR, KA T, 2009, 29(5): 40-44.

Cheng Keming, Wang Shigian, Dong Dazhong, et al.
Accumulation conditions of shale gas reservoirs in the Lower
Cambrian Qiongzhusi Formation, the upper Yangtze region[J].
Natural Gas Industry, 2009, 29(5): 40—44(in Chinese with English

abstract).

(1] IR, T8, 8 55 DA N S B ok g A s <

BIR S A R IX A3 (], AR, 2010, 31(2): 225-230.
Pu Boling, Jiang Youlu, Wang Yi, et al. Reservoir— forming
conditions and favorable exploration zones of shale gas in Lower
Silurian Longmaxi Formation of Sichuan Basin[J]. Acta Petrolei
Sinica, 2010, 31(2): 225-230(in Chinese with English abstract).

[12] B HESE, XIBR, 21 SCH, 45, DU s B R e R TUA S

< [F Fort Worth 7 147 ik 2 Barnett 21 U4 ML SRR AE XS EE[T]. Ml
JFGEAR, 2011, 30(2/3): 372-384.

Zeng Xiangliang, Liu Shugen, Huang Wenming, et al.
Comparison of Silurian Longmaxi Formation shale of Sichuan
basin in China and carboniferous Barnett Formation shale of Fort
Worth basin in United States[J]. Geological Bulletin of China,
2011, 30(2/3): 372—-384(in Chinese with English abstract).

[13] FERUL, ARA RE, AHE, 45, [ DUA UM IRTT S i Ji 55 e R Rl

FI. ATHEEAR, 2012, 32(z1): 107-114.

Dong Dazhong, Zou Caineng, Yang Hua, et al. Progress and
prospects of shale gas exploration and development in China[J].
Acta Petrolei Sinica, 2012, 32(z1): 107- 114(in Chinese with
English abstract).

[14] SRIEHE, XA UK. S AR HE DX i 3 P P U A D IR S 10

B e DA S AR TR 2 TY 1 IR R 0], RAR S EREL 2%,
2013, 24(4): 643-651.

Guo Tonglou, Liu Ruobing. Implications from marine shale gas
exploration breakthrough in complicated structural area at high
thermal stage: Taking Longmaxi Formation in Well JY1 as an
example[J]. Natural Gas Geoscience, 2013, 24(4): 643— 651(in
Chinese with English abstract).

[15] 5k, S B, T, 45, DU b DO OO B2 1R[], R

SR T, 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(in Chinese with English abstract).

[16] £ LI, #AL, AL, %)M T & 8 50 %A vUs Uik

JERFAELT]. £T907741, 2012, 33(4): 551-561.
Wang Yuman, Dong Dazhong, Li Jianzhong, et al. Reservoir
characteristics of shale gas in Longmaxi Formation of the Lower
Silurian, southern Sichuan[J]. Acta Petrolei Sinica, 2012, 33(4):
551-561(in Chinese with English abstract).

[17] 3, BREEAE, FORE, 5. DU T v A 5 DUE U0 R

S SIIRRTR[I]. KRR Tl 2009, 29(5): 51-58.
Wang Shigian, Chen Gengsheng, Dong Dazhong, et al.
Accumulation conditions and exploitation prospect of shale gas in
the Lower Paleozoic Sichuan basin[J]. Natural Gas Industry,
2009, 29(5): 51-58(in Chinese with English abstract).

(18] XURFAR, PhER, 2, 45 DU B A < R I AR BT[]

AR TR A2 (L ARBHE D), 2013, 40(5): 481-497.
Liu Shugen, Sun Wei, Wang Guozhi, et al. Analysis of causes of
oil and gas accumulation in superimposed Sichuan Basin of
China[J]. Journal of Chengdu University of Technology(Science
& Technology Edition), 2013, 40(5): 481-497(in Chinese with
English abstract).

(197 BLALA:, TR, MHIBCE. U1 2t 2 e 2 R AR D). Al S R
SRAHBIT, 1997, 18(2): 151-157.

Wei Kuisheng, Xu Huaida, Ye Shufen. Sequence stratigraphic
characteristics of Sichuan Basin[J]. Oil & Gas Geology, 1997, 18
(2): 151-157(in Chinese with English abstract).

[20] BRI, 1247 BIEREE S []. 2B 24, 1990, 29(5): 507-526.
Chen Xu. Graptolite depth zonation[J]. Acta Palacontologica
Sinica, 1990, 29(5): 507-526(in Chinese with English abstract).

[21] 22 A4, 1530, ik 8. fERg Tl AR S S S IR A UE K

W ). A EAEY T 5, 1994, 3(5): 272-278.

Jiang Yuehua, Yue Wenzhe, Ye Zhizheng. Anoxic event, black

shales and related mineral resources: taking the lower Palacozoic

in China as an example[J]. Geological Exploration for Non-—
ferrous Metals, 1994, 3(5): 272— 278(in Chinese with English
abstract).

B, ikt JELAL A, 25, R e — R rh B MO 3 s KR L

SR TG MER AL 2E FRAE S TR I 5 3 X [T). H [ M )5, 2009,

36(2): 397-403.

Tao Shu, Tang Dazhen, Zhou Chuanyi, et al. Element

[22

—

geochemical characteristics of the lower assemblage hydrocarbon
source rocks in southeast Sichuan— central =~ Guizhou
(Chuandongnan— Qianzhong) region and its periphery areas and
their implications to sedimentary environments[J]. Geology in
China, 2009, 36(2): 397-403(in Chinese with English abstract).
(23] SRR, LNRBE, BRIGEEE. POt vty A QA MR MR AE S e
FERI R[] hEHLE, 2008, 35(5): 1017-1030.
Zhang Tingshan, Jiang Zhaoyong, Chen Xiaohui. Characteristics

and controlling factors of development of Paleozoic reef-banks in

http://geochina.cgs.gov.cn H1E LT, 2014, 41(3)



SEA1E B3 SETHEE . U S B R G5B A BT U R S R e N B —— LU I X T — e TR N 901

the Sichuan basin[J]. Geology in China, 2008, 35(5): 1017-1030 China Coal Society, 2012, 37(5): 782— 787(in Chinese with
(in Chinese with English abstract). English abstract).

[24] RASZE, BRI, J1ZR B Ml DX A5 P H e ) DB AE S TR [27] K% 2, ALK, ST MM, 45, i AH M 6 DU A Hh R b2 5
KM TP LT, 2012, 39(1): 64-76. RS MY. LR BR2E A, 1987.
Zhu Zhijun, Chen Hongde. An analysis of sedimentary Zhang Aiyun, Wu Damao, GuoLina, et al. Geochemical and
characteristics and model of Silurian Xiaoheba Formation in Minerological Meanings of Marine Dark Shales[M]. Beijing:
southeastern Sichuan Province[J]. Geology in China, 2012, 39(1): Science Press, 1987(in Chinese).
64-76(in Chinese with English abstract). [28] Curtis J B. Fractured shale— gas systems[J]. AAPG Bulletion,

[25] SRICHE, SRILAR. DU 1|2 b A A7 DU SR 1 A i ™ 2002, 86(11): 1921-1938.
). ARSI A, 2014, 41(1): 28-36. [29] Bowker K A. Barnett shale gas production, Fort Worth basin:
Guo Tonglou, Zhang Hanrong. Formation and enrichment mode Issues and discussion[J]. AAPG Bulletin, 2007, 91(4): 523—-533.
of Jiaoshiba shale gas field, Sichuan Basin[J]. Petroleum [30] Hill D G, Lombardi T E, Martin J P. Fractured shale gas potential
Exploration and Development, 2014, 41(1): 28— 36(in Chinese in New York[C]. Annual Conference——Ontario Petroleum
with English abstract). Institute, 2002: 1-16.

[26] #4x 52, 4R A Re, AL, %ISR R R4 TUE OB R [31] Fvipe, 2t AR, A A IR DX 32 B G A U IR A
SRS ARIXIH[I]. BEmeiAl, 2012, 37(5): 782-787. FEOUEWFFE[T]. FRAi AR 2011, 18(4): 1-7.
Huang Jinliang, Zou Caineng, Li Jianzhong, et al. Shale gas Xu Bo, Li Jinghan, Xie Dong, et al. Distribution of shale gas
accumulation conditions and favorable zones of Silurian resources in CNPC exploration area[J]. Special Oil and Gas
Longmaxi Formation in south Sichuan Basin, China[J]. Journal of Reservoirs, 2011, 18(4): 1-7(in Chinese with English abstract).

Major factors controlling the accumulation and high productivity in
marine shale gas in the Lower Paleozoic of Sichuan Basin and its periphery:
A case study of the Wufeng—Longmaxi Formation of Jiaoshiba area

GUO Xu-sheng, HU Dong—feng, WEN Zhi—dong, LIU Ruo—bing

(Southern Company of Sinopec Exploration, Chengdu 610041, Sichuan, China)

Abstract: The formation conditions of marine shale gas in the Wufeng—Longmaxi Formation of Jiaoshiba area were evaluated in
this paper on the basis of drilling, seismic survey and sample experiment data. The major factors controlling the accumulation and
high productivity of marine shale gas in the lower paleozoic of Sichuan Basin were analyzed. The results show that shales of
Longmaxi Formation in Jiaoshiba area are characterized by thick formation, good type, high levels of thermal evolution of organic
matter, good physical and gas—bearing properties, suitable preservation condition and fracability. Meanwhile, the development and
preservation condition of organic—rich shales, natural fractures development and crushability of the shales constitute the major
factors controlling the accumulation and high productivity of marine shale gas in the lower Paleozoic strata of Sichuan Basin and its
periphery. As abundant materials were provided by the development of organic—rich shales for shale gas generation and storage,
suitable preservation conditions seem to be the key factor for accumulation and high productivity of shale gas. Natural fractures and
crushability have guaranteed high productivity of shale gas.
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