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Relationship between TOC and gas content of black rocks in Silurian Longmaxi Formation of southernSichuan

Basin and its peripheral region

A. Well YY1, after Han, et al.l®' ; B. Well JY1, after Guo, et al.3
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Fig.2 Related schematic diagram of the factors affecting
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Fig.3 Tectonic location of southern Sichuan Basin and its peripheral region (A) and Sections distribution

of Silurian Longmaxi Formation(B) (tectonic location is after Huang, et al.'®?)
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of Silurian Longmaxi Formation in southern Sichuan Basin and its peripheral regions

fiE, DUARAHIL SR ZU R i U U 2R — 5 A P
TR BIAG AR A B LU R A BT L8, i s £
R VL BB A ) 22 5 SORE B H Bl IR PR
KB RHIE BT W0 TR SO, X T IUA <M
R b P G s T A B ] R A B A—
AL U B AT SR 2 TR AL . e 2% 14 B PR AR B
FEA ) 25— T BRI T o5 A ol P S BR A Bk,
PEIE AT LT i E A LTRSS A/ A B 2R B
TSR AL Dy S, HE TR S0 U U 7 A 4% Aol i 2%
P A B T 5 S e A LR 2R AT 2R 6 1Y
T A SRS AL OB R] , AN 2R 3 ) e
L, HERA E AR A KB (A HERR I 23]
A FTREIE U, BOAKERNRREE Lok Uit 7EAT A
DGR, R B A LR TR A AT A A Al
REFE U™

Xt U S A T A AR X 5UE R
R it )= B DURR 2 R A ol L B~ i T, I
LA S — b T3 ke Pl i X A A X & H AR X R AR

B EAS DU R R A T AR Stk — 2D RO &
A RERRE T, SEBR B USRS B A TAERYAR
A ARl TR DU U A 57 DRI 4 X, AT 5T
HTEIT AR PR ARG DRI, DL SR A T e B
2 P Ry Al SR 2 45 12 R AT D0 ORI 53¢ X A A
XK FARDCIFA” B8 B K 5 % S R 0 <
M SR A T AR B SR Dy i, RV A AT s BEATE 5
55 4 PR AT VRS AT 1 B OGS R BB O B <
(M B A T AR SRR e 1 DU LS AR ol e
VRN DUR L SR A% L, RERS S il BT UG B o
AL E— 2D AR T e AR $2 A7 R0 2 BURTA
W E A BT A AT AR Dy — b AR Tk, S
SNV TAER BRSNS
TUA SR BT A TAEBE 240 T 2RI B,
DURURR B e Ry s BT 5 15 i P R A Sy S B ) 3 5
St PSS K7 S AN AT BB, I AT D T
A TARR AR

Ay TR X O A A P A U R X



226

ot M

E

%36 &

W AR TR I T SR, S T DU AR R 2,
JE ) UA SR SR DU AU , 455 iUa 1R
M A TEAC R BT, BE— 2B e P 538 Y TOC (R, FIE™
Y2l o S5 S HOR R, I T A0 TR AT 45 R IX AT
o e SE AR OB/ o AR A DU ERBE 9 25
Wy AR Wiy sy Al DR S Gl e 2
TR, o A UM T A A b A S A O B 4
Ko TETUR SBR[ BE, B 200 iU <
MR R AEE S HON K, 455 PR BRI O, 4%
DA Ay ot B 1 AT 1] O S, B 5 LA 5 155
{HEI B A BB I 5 S 2 P S LR B o i
SR ARAFEE P (T2 W N ) PR A o (B
A NMEPER Y ) SF- 1 R A 5 2 & R i
A5 DX R A — 20 BR A, Il & R SO TR
UEAIAZIE

4 255

TEVELN 0 M VU 0 4R 1 AR b ot IR 3% ) il
L e R AR M B R T O0UA U R B R
ik, AR BB 5 m] LRy B AN R LAt A 4
T dEI A LB IGE R e HIRA RGOS R
DU A T T S5 00a RO B A PR 5 2R, 2
“DNIRE B ABIE B R e B al, HEE B A H e Br
B (A= e ) i P i Rl b0 AR 2 o &R it m] LAJE J T
HARZE” R E S B USRS AR ML TSR
EEONE A PR IUA R A PLK S i (TOC) AL
BUREAEE (R,) - WI4Lo R AEAE , X1 R B 408 X A
e R U A FIX T TR ERE A H XY
JRAGIE ] LP 42 AL T 00 A B DO AT (TR
K BERIIAR A S K Bl AA ) A, i P — S
IRAIE 1 R T i B AT 7 0 S o A 2 A
B DUBURH SR AH Ty b R 5 10 Sy DL < o 1)
LA SR X A (14 S S AT A

£ % ik ( References)

(1] 22, A i 108 250 52 100 AL 108 T <MLL 2% 1 5 ) 1 0%
[J]. RERK Tk, 2008,28(12) : 18-25. [ Ye Jun, Zeng Huash-
eng. Pooling conditions and exploration prospect of shale gas in Xuji-
ahe Formation in western Sichuan depression[ J]. Natural Gas In-
dustry, 2008, 28(12): 18-25.]

(2] FHvom, 3800, BBE, 5. DUA R B9 2R A R AE ST M
[J]. RERA Tk, 2010,30(10) ; 7-12. [ Jiang Yugiang, Dong
Dazhong, Qi Lin, et al. Basic features and evaluation of shale gas

reservoirs[ J |. Natural Gas Industry, 2010, 30(10) . 7-12.]

(3]

(8]

[10]

(11]

[13]

KN, A28, A TUASRRNIE A G [)]. RARRT
Al,2004,24(7) :15-18. [ Zhang Jinchuan, Jin Zhijun, Yuan Ming-
sheng. Reservoiring mechanism of shale gas and its distribution[ J].
Natural Gas Industry, 2004, 24(7) . 15-18.]
kA1, S TE TR, A D01 F b DU SR S AT ]
KRR Tk, 2008, 28 (2): 151-156. [ Zhang Jinchuan, Nie
Haikuan, Xu Bo, et al. Geological condition of shale gas accumula-
tion in Sichuan Basin[ J]. Natural Gas Industry, 2008, 28(2):
151-156. ]
AN, BJRT, EF5F, 4. A b BB 5T ) 1 SUA St
JFi A 2 4RI [ J]. M, 2016,35(1) : 10-19. [ Mou Chuan-
long, Wang Qiyu, Wang Xiuping, et al. A study of lithofacies-
palaeogeography as a guide to geological survey of shale gas[ J]. Ge-
ological Bulletin of China, 2016, 35(1); 10-19.]
Curtis J B. Fractured shale-gas systems[ J ]. AAPG Bulletin, 2002,
86(11): 1921-1938.
ke e IREE, . T E A S BOT & AR
Z[]]. RIKKT,2011,31(5) :6-8. [ Du Jinhu, Yang Hua, Xu
Chunchun, et al. A discussion on shale gas exploration and develop-
ment in China[ J]. Natural Gas Industry, 2011, 31(5): 6-8.]
AR e, B, EARH A dE BUASOE BUPLEE | BTRAAE K
BRI [1]. i R 5 JF %, 2010, 37 (6) : 641-653. [ Zou
Caineng, Dong Dazhong, Wang Shejiao, et al. Geological character-
istics, formation mechanism and resource potential of shale gas in
China[ J]. Petroleum Exploration and Development, 2010, 37(6) :
641-653. ]
TRIAR. Anpe e I SUE S BT A AR R ERER AR [ T]. KA
KTME,2011,31(5) : 1-5. [ Zhang Dawei. Main solution ways to
speed up shale gas exploration and development in China[ J]. Natu-
ral Gas Industry, 2011, 31(5): 1-5.]
G ARARE, e, . P CA SN it S R R
S, AMEEH,2012,33 (3] 1) :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, 33(Suppl.1) : 107-114.]
TN WA IR R R SRR [T]. AilER
SREMIET, 2015,36 (1) : 1-6. [ Wang Zhigang. Breakthrough of
Fuling shale gas exploration and development and its inspiration
[J]. Oil & Gas Geology, 2015, 36(1): 1-6.]
ZEE R, 20K, BAF, AF. o E SUA S B A TP DF ST BUR
SAFAE IR [ )], M BE 4z, 2013, 32 (9) ; 1440-1446. [ Li
Shizhen, Jiang Wenli, Wang Qian, et al. Research status and cur-
rently existent problems of shale gas geological survey and evalua-
tion in China[ J]. Geological Bulletin of China, 2013, 32(9):
1440-1446. ]
B RESE XIRAR, BSCH] 45 DU s f R e SR AL 0UE
FE Fort Worth LA < R Barnett 41 TT 25 Mo BURFAEXT L[ J].
TS ,2011,30(2/3) :372-384. [ Zeng Xiangliang, Liu Shu-
gen, Huang Wenming, et al. Comparison of Silurian Longmaxi For-
mation shale of Sichuan Basin in China and Carboniferous Barnett

Formation shale of Fort Worth Basin in United States[ J]. Geolog-



55 2 1]

F TR SR B AT A SR S A A 2 A

227

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[24]

ical Bulletin of China, 2011, 30(2/3); 372-384.]

G o S O N L SEEE S L iR iR ey dl
YA 22 SR T R SCLT ] Al R AR i (VLA il o7
BE2Fd) ,2013,35(9) :29-33,58. [ Sima Ligiang, Li Qing, Yan
Jianping, et al. Analysis on the differences of rock fabrics in shale
gas reservoir and its significance[ J]. Journal of Oil and Gas Tech-
nology, 2013, 35(9): 29-33, 58.]
SRmEAE, AR, AL, AR DU RUEA M SO h T IXGE
AR TUE SRR AT [ 7], J TR IR 4, 2011,30(6)
90-93. [ Zhang Liya, Li Yanxia, Li Jinghong, et al. Accumulation
conditions for shale gas and it’ s future exploration of Silurian in the
central-upper Yangtze region[ J]. Geological Science and Technolo-
gy Information, 2011, 30(6) ; 90-93.]

AEREDC, B, FIAS, 55 )1 b DX oy 2 R SR AR A 1 O
FELI]. BERIR,2013,38(5) : 864-869. [ Li Xianqing, Zhao
Pei, Sun Jie, et al. Study on the accumulation conditions of shale
gas from the lower Paleozoic in the south region of Sichuan Basin
[J]. Journal of China Coal Society, 2013, 38(5) : 864-869. ]
ZEHET  RETS AR, . LR A IR AT E S P E
TR BUE T PPN R R A R (D] Il AU B R I
#R,2014,21 (4):23-27,32. [ Li Jianging, Gao Yuqiao, Hua
Caixia, et al. Marine shale gas evaluation system of regional selec-
tion in South China: Enlightenment from North American explora-
tion experience[ J]. Petroleum Geology and Recovery Efficiency,
2014, 21(4) . 23-27, 32.]

Ross D J K, Bustin R M. Characterizing the shale gas resource po-
tential of Devonian-Mississippian strata in the Western Canada sed-
imentary basin: Application of an integrated formation evaluation
[J]. AAPG Bulletin, 2008, 92(1) . 87-125.

Jarvie D M, Hill R J, Ruble T E, et al. Unconventional shale-gas
systems: The Mississippian Barnett shale of north-central Texas as
one model for thermogenic shale-gas assessment[ J]. AAPG Bulle-
tin, 2007, 91(4) : 475-499.

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.

EHE, E45 2, W5, & SUE R KITH Ir k5 S
(1], BURRHR RS 244R ( A RBHERR) ,2013,40(6) :609-620.
[ Wang Shigian, Wang Shuyan, Man Ling, et al. Appraisal method
and key parameters for screening shale gas play [ J]. Journal of
Chengdu University of Technology ( Science & Technology Edi-
tion) , 2013, 40(6) : 609-620. ]

Shirley K. Shale gas exciting again[ J]. AAPG Explorer, 2001, 22
(3):24-25.

WL AR, R, DU SO R S 2325 T]. A
5RIRA M, 2014, 35 (1) : 153-158. [ Tu Yi, Zou Haiyan,
Meng Haiping. Evaluation criteria and classification of shale gas
reservoirs[ J]. Oil & Gas Geology, 2014, 35(1) ; 153-158. ]
ZEWE IER, 20N, SUA RS R RIUE BTN
ZER[T]. MRS AR, 2011,30(2/3) :308-317. [ Li Yuxi, Qiao

Dewu, Jiang Wenli, et al. Gas content of gas-bearing shale and its

[27]

(28]

[30]

[31]

[33]

[34]

geological evaluation summary [ J]. Geological Bulletin of China,
2011, 30(2/3) . 308-317.]

Bowker K A. Barnett Shale gas production, Fort worth basin; is-
sues and discussion[ J]. AAPG Bulletin, 2007, 91(4) : 523-533.
Jarvie D M, Hill R J, Pollastro R M. Assessment of the gas poten-
tial and yields from shales; the Barnett shale model[ C]//Cardott
B J. Unconventional Energy Resources in the Southern Midconti-
nent, 2004 Symposium. Norman: Oklahoma University Press,
2005 ; 37-50.

FIIRAe IR, 2228 U R DL T[], KR
S5 47M,2011,29(3) :54-57. [ Bai Zhaohua, Shi Baohong, Zuo
Xuemin. Study on shale gas and its aggregation mechanism[J].
Natural Gas and Oil, 2011, 29(3) ; 54-57. ]

EXUY, k@), B, B X T R g A B v
SHBURA AL )], RIRTHERFL:,2013,24(1) 1 182-
187. [ Han Shuangbiao, Zhang Jinchuan, Li Yuxi, et al. The opti-
mum selecting of shale gas well location for geological investigation
in Niutitang Formation in lower Cambrian, northern Guizhou area
[J]. Natural Gas Geoscience, 2013, 24(1) . 182-187.]

WG, TR, sk, A6 AR 1L TS D
HTU LB AE B F AR R[], 2 AT %, 2013,20(3) -
260-269. [ Wu Jingshu, Yu Bingsong, Zhang Jinchuan, et al. Pore
characteristics and controlling factors in the organic-rich shale of
the lower Silurian Longmaxi Formation revealed by samples from a
well in southeastern Chongging [ J]. Earth Science Frontiers,
2013, 20(3) : 260-269. ]

TR XU VK. 52 st DX oAb e B 1 A DA SO R R T
HYSE 7R AU 5 AR 4 2 JY 1 Bl [ )], RIS EREL
2#,2013,24(4) :643-651. [ Guo Tonglou, Liu Ruobing. Implica-
tions 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.]

XU, ka1 AESC, 2. A T B S e DR 4LITA R
RN SBRME[ 1], M4, 2013,38 (3 T 1) : 168-
173. [ Han Shuangbiao, Zhang Jinchuan, Xing Yawen, et al.
Shale gas accumulation conditions and resource potential of the low-
er Silurian Longmaxi Formation in southeast Chongqing[ J]. Journal
of China Coal Society, 2013, 38(Suppl.1) : 168-173.]
BEAEER, LI XA, S5, T I B 1 K AL B 25 4 R 1IE
Dhpu i g e h g A T [0 A a 4, 2013,34(5)
826-832. [ Xue Huaqing, Wang Hongyan, Liu Honglin, et al. Ad-
sorption capability and aperture distribution characteristics of
shales: Taking the Longmaxi Formation shale of Sichuan Basin as
an example[ J]. Acta Petrolei Sinica, 2013, 34(5) ; 826-832.]
ST TE, AL AT, R, A DU A B R 2R ol A BUBUE R
TRAF SR SE [ )] HU2% R 2, 2012, 19 (3) : 280-294. [ Nie
Haikuan, Bao Shujing, Gao Bo, et al. A study of shale gas preser-
vation conditions for the lower Paleozoic in Sichuan Basin and its
periphery[ J]. Earth Science Frontiers, 2012, 19(3) : 280-294. |
ER, ABL, G iR BT B X T SE RS AR R AR



228

ot M

ne
=

1l

%36 &

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

BUAHHIE X GUA GRS XA [ 1], 554543, 2013,29(9)
3263-3278. [ Wang Libo, Jiu Kai, Zeng Weite. Characteristics of
lower Cambrian marine black shales and evaluation of shale gas
prospective area in Qianbei area, Upper Yangtze region[ J]. Acta
Petrologica Sinica, 2013, 29(9) : 3263-3278.]

IR F. 8 SRV X ZE R G A B 2 DA DU AIE
FUASIEM RIS D], JbaT: B E R K%, 2012, [ Bai
Zhenrui. Sedimentary characteristics of the lower Cambrian Niuti-
tang Fm shale and evaluation parameters of shale gas in Zunyi-Qi-
jiang area[ D]. Beijing: China University of Geosciences, 2012. ]
BASCE AR A RE, R, . A B S ke R (M. db
0. 3 Tk H R #E, 2006 132-134. [ Zhao Wenzhi, Zou
Caineng, Song Yan, et al. Developments in theories and methods
of petroleum geology [ M ]. Beijing; Petroleum Industry Press,
2006 132-134.]

Zhang T W, Ellis G S, Ruppel S C, et al. Effect of organic-matter
type and thermal maturity on methane adsorption in shale-gas sys-
tems[ J]. Organic Geochemistry, 2012, 47 120-131.

Rouquerol J, Avnir D, Fairbridge C W, et al. Recommendationsfor
the characterization of porous solids ( technical report) [ J]. Pure
and Applied Chemistry, 1994, 66(8) : 1739-1758.
WRte, 250 LS, . SUE SMUE A1 K TR [ B R 4
FUASHIRTTSEMT L) ] P E AR, 2009, 14(3) 1 24-28.
[ Yang Zhenheng, Li Zhiming, Shen Baojian, et al. Shale gas ac-
cumulation conditions and exploration prospect in southern Guizhou
depression[ J]. China Petroleum Exploration, 2009, 14(3) . 24-
28.]

FERUT, WSO, MR T 3C, 5. SUA IR IR BTN AR R 1
[J]. A 597 % ,2012,39(2) :249-256. [ Lu Shuangfang,
Huang Wenbiao, Chen Fangwen, et al. Classification and evalua-
tion criteria of shale oil and gas resources: discussion and applica-
tion[ J]. Petroleum Exploration and Development, 2012, 39(2) .
249-256. ]

AT, SUA SR B ONE R ()] KRRk B,
2009,20(3) :466-470. [ Li Yanli. Calculation methods of shale gas
reserves| J |. Natural Gas Geoscience, 2009, 20(3) ; 466-470.]
EDC MRER SR, A5 RS A A A T R DU SR A 1
AP EAEMXAET]. ARSI &, 2011,38(6) : 693-
699. [ Liang Xing, Ye Xi, Zhang Jiehui, et al. Reservoir forming
conditions and favorable exploration zones of shale gas in the Weix-
in sag, Diangianbei depression[ J]. Petroleum Exploration and De-
velopment, 2011, 38(6) : 693-699. ]

BAZR A, SRR A5 25 DI 4 AR R G AR A SR AR 5%
HRILERFE[T]. KK TL,2014,34(6) :17-23. [ Hu
Dongfeng, Zhang Hanrong, Ni Kai, et al. Main controlling factors
for gas preservation conditions of marine shales in southeastern mar-
gins of the Sichuan Basin[ J]. Natural Gas Industry, 2014, 34
(6):17-23.]

EFHN, ATy, EEYE, A I MBI e iR R A R
WAL o FRAE B AN [ 1], £ 9l 24 4, 2015, 36 (2) : 150-162.
[ Wang Xiuping, Mou Chuanlong, Ge Xiangying, et al. Mineral

[45]

[46]

[47]

[48]

[50]

[51]

[52]

[53]

[54]

[55]

component characteristics and evaluation of black rock series of
Longmaxi Formation in southern Sichuan and its periphery[ J]. Ac-
ta Petrolei Sinica, 2015, 36(2): 150-162.]

SR AT A A0 A5 5. TP U S SRR IR S B R X
SE[J]. RIRS T0,2011,31(11) :111-116. [ Nie Haikuan, He
Faqi, Bao Shujing. Preculiar geological characteristics of shale gas
in China and its exploration countermeasures[ J]. Natural Gas In-
dustry, 2011, 31(11) . 111-116.]

H BT R 20, KRR, 4. U TUE ST R R E T b2k
FIUESIF R IR R[], BB, 2013, 38 (5) - 721-727.
[ Xiao Xianming, Song Zhiguang, Zhu Yanming, et al. Summary
of shale gas research in North American and revelations to shale gas
exploration of lower Paleozoic strata in China south area[ J]. Jour-
nal of China Coal Society, 2013, 38(5) ; 721-727.]

WA BRZEF], sk, 45, Ve DUE E AN L 4L 4 H e
Mfszas[ 1], HiER B2, 2012, 37 (5) : 1043-4050. [ Ji Liming,
Qiu Junli, Zhang Tongwei, et al. Experiments on methane adsorp-
tion of common clay minerals in shale[ J]. Earth Science, 2012,
37(5) : 1043-4050. ]

W, TIEAR, W1 E3E, 55 SUAMHIZWONSLBRZS AR AEL ) ], A
WH244R,2013,34(2) :301-311. [ Yang Feng, Ning Zhengfu, Hu
Changpeng, et al. Characterization of microscopic pore structures in
shale reservoir [ J]. Acta Petrolei Sinica, 2013, 34 (2). 301-
311.]

Chalmers G R L, Bustin R M. Light volatile liquid and gas shale
reservoir potential of the Cretaceous Shaftesbury Formation in north-
eastern British Columbia, Canada[J]. AAPG Bulletin, 2012, 96
(7): 1333-1367.

Ross D J K, Bustin R M. The importance of shale gas composition
and pore structure upon gas storage potential of shale gas reservoirs
[J]. Marine and Petroleum Geology, 2009, 26(6) : 916-927.
MR, TR XIEREE 4. TUE IR AR2 BARE [ )],
2ERIZ,2012,19(3) :259-263. [ Lin Lamei, Zhang Jinchuan,
Liu Jinxia, et al. Favorable depth zone selection for shale gas pros-
pecting[ J]. Earth Science Frontiers, 2012, 19(3); 259-263.]
FAE, XN EAE RIS TUE SR IR AT Bt 5 ) R 3= i 5T
[J]. RIRS HERBL 24,2010, 21 (2) :350-356. [ Wang Xiang,
Liu Yuhua, Zhang Min, et al. Conditions of formation and accumu-
lation for shale gas[J]. Natural Gas Geoscience, 2010, 21(2) .
350-356. ]

SR, F R BRI, 45, ORISR A SR R L[]
TG ,2011,30(2/3) :318-323. [ Zhang Jinchuan, Bian Rui-
kang, Jing Tieya, et al. Fundamental significance of gas shale the-
oretical research[ J]. Geological Bulletin of China, 2011, 30(2/
3). 318-323.]

SRIEF, SRR B, . R T A SR B LR
B[], hE TR, 2012,14(6) :101-105. [ Guo Xusheng,
Guo Tonglou, Wei Zhihong, et al. Thoughts on shale gas explora-
tion in southern China[ J]. Engineering Science, 2012, 14(6) :
101-105.]

Bust V K, Majid A A, Oletu J U, et al. The petrophysics of shale



55 2 1]

F TR SR B AT A SR S A A 2 A

229

[57]

[60]

[61]

[64]

gas reservoirs; technical challenges and pragmatic solutions|[ J].
Petroleum Geoscience, 2013, 19. 91-103.

PRI, S e, e M, 45, 10 22 307 4 Ml v 4 9 L g B
J A - SHRIMP i 4F B JL gl N SR B [ 0] BAR 4 BT, 2012, 26
(2):205-219. [ Chen Cheng, Shi Xiaoying, Pei Yunpeng, et al.
K-bentonites from the Jinsushan Formation of late Ordovician,
southern Ordos Basin; SHRIMP dating and tectonic environment
[J]. Geoscience, 2012, 26(2) : 205-219.]

M7, BT, Bl 4. R B e 4 R SUR SOMGHAR
SHEMXAIEG[J]. A5 KRB, 2012,33(3) : 353-
363. [ Wang Pengwan, Chen Ziliao, He Xunyun, et al. Shale gas
accumulation conditions and play evaluation of the Devonian in
Guizhong depression[ J]. Oil & Gas Geology, 2012, 33(3) ; 353-
363. ]

EFHFY, B0, ERT % IR B AR XL iR H R A R
EAEFILT]. AR, 2015,36(9) : 1035-1047. [ Wang Xiup-
ing, Mou Chuanlong, Wang Qiyu, et al. Diagenesis of black shale
in Longmaxi Formation, southern Sichuan Basin and its periphery
[J]. Acta Petrolei Sinica, 2015, 36(9) ; 1035-1047. ]

Wriit, AR, 22 55, 5. )11 o 4R X TR 20 DU U2 AL
BREER 72 [ )], MR 241, 2013, 38 (5) : 760-765. [ Chen
Shangbin, Xia Xiaohong, Qin Yong, et al. Classification of pore
structures in shale gas reservoir at the Longmaxi Formation in the
south of Sichuan Basin[ J]. Journal of China Coal Society, 2013,
38(5) : 760-765.]

R, EGHT, T AR, A DURSUEZ L BURE 22 5 S L
SAEEW )], ARSI, 2015,37 (2) :231-236. [ Wu
Yanyan, Cao Haihong, Ding Anxu, et al. Pore characteristics of a
shale gas reservoir and its effect on gas content[ J]. Petroleum Ge-
ology & Experiment, 2015, 37(2) : 231-236.]

EFH BRI BBE, A5 DU EREE XS DA S 2 A4 AR . 2
PR TN ERGE AU E [ T]. A4, 2013, 38
(5) :845-850. [ Wang Yang, Chen Jie, Hu Lin, et al. Sedimenta-
ry environment control on shale gas reservoir; A case study of lower
Cambrian Qiongzhusi Formation in the middle lower Yangtze area
[J]. Journal of China Coal Society, 2013, 38(5) ; 845-850.]
FRIOF, BRI, SCIR AR, A5 D)1 4t B R 2% oty A B4 A ot
ERR R E N LRI X T — g SR 41 )
[J]. o [ M5, 2014, 41 (3):893-901. [ Guo Xusheng, Hu
Dongfeng, Wen Zhidong, et al. Major factors controlling the accu-
mulation and high productivity in marine shale gas in the lower Pa-
leozoic of Sichuan Basin and its periphery: A case study of the
Wufeng-Longmaxi Formation of Jiaoshiba area[ J]. Geology in Chi-
na, 2014, 41(3) . 893-901.]

HARE. T LY s hnE A RZ Y S R S AR
[D]. J&H: BB BE Tk 2%, 2011. [ Huang Fuxi. Filling process
and evolutionary model of sedimentary sequence in middle-upper
Yangtze Cratonic basin [ D ]. Chengdu; Chengdu University of
Technology, 2011. ]

WK, EEY AR, B BB FXGER R SR TR
BRI T]. BHRER T IR (A AR ,2012,39(2) «

[67]

[68]

[69]

[70]

[72]

190-197. [ Huang Sheng, Wang Guozhi, Zou Bo, et al. Preferred
targets of the shale gas from Silurian Longmaxi Formation in mid-
dle-upper Yangtze of China[ J]. Journal of Chengdu University of
Technology ( Science & Technology Edition) , 2012, 39(2): 190-
197.]

SR, 2, 2R AF. 01 b DX A B A AR
[J]. b P24 ,2004,6( 1) :20-29. [ Guo Yinghai, Li Zhuang-
fu, Li Dahua, et al. Lithofacies palaeogeography of the early Siluri-
an in Sichuan area[ J]. Journal of Palaeogeography, 2004, 6(1) .
20-29. ]

[ SR IS o =AM Ll ok 77l O AP N Wi 7
FI[T]. AT, 2011,32(4) :353-355. [ Zhang Haiquan,
Yu Qian, Li Yuxi, et al. Explorative prospect of shale gas of lower
Silurian in middle-upper Yangtze area[ J]. Xinjiang Petroleum Ge-
ology, 2011, 32(4) . 353-355.]

Hogmar. BT DX R R Y A A5 st 2 E 5 vk )1 3
[ T]. H)ZE2RE,1984,8( 1) :19-29. [ Rong Jiayu. The ec-
ological formation evidence and glacier activities for the regreession
late Ordovician Epoch in upper Yangtze region[ J |. Journal of Stra-
tigraphy, 1984, 8(1): 19-29.]

AL BB B 5. h B i R AR I A DT
B SR T]. B2, 2011,85(4) :526-532. [ Mou
Chuanlong, Zhou Kenken, Liang Wei, et al. Early Paleozoic sedi-
mentary environment of hydrocarbon source rocks in the middle-up-
per Yangtze region and petroleum and gas exploration [ J]. Acta
Geologica Sinica, 2011, 85(4) . 526-532.]

OB, PR, B A S b g e R E i B R (€
R—ERL) URE F R R 5[], A A%,
2011,27 (8):2299-2317. [ Huang Fuxi, Chen Hongde, Hou
Mingcai, et al. Filling process and evolutionary model of sedimen-
tary sequence of middle-upper Yangize Craton in Caledonian
( Cambrian-Silurian) [ J]. Acta Petrologica Sinica, 2011, 27(8) :
2299-2317.]

SRIEN, B3R, OAE, 4. PO ik R e SR A TUA T
MG A PURIRATARA[T]. BB, 2013,38(5) : 766-771.
[ Zhang Zhengshun, Hu Peiqing, Shen Juan, et al. Mineral com-
positions and organic matter occurrence modes of lower Silurian
Longmaxi Formation of Sichuan Basin[ J]. Journal of China Coal
Society, 2013, 38(5) : 766-771. ]

SRR sl R I AR F— S L X B R A BB
BRI URAA WA ()], H2E T2, 2012,19 (1) £ 136-145.
[ Zhang Chunming, Zhang Weisheng, Guo Yinghai. Sedimentary
environment and its effect on hydrocarbon source rocks of Longmaxi
Formation in southeast Sichuan and northern Guizhou[ J]. Earth
Science Frontiers, 2012, 19(1) : 136-145. ]
EFH, AT, WA e, A DO Ftth B R R R G0 B A
FiLw PRrse[ 1], RIVTHIREF,2014,25(11) 1 1781-1794.
[ Wang Xiuping, Mou Chuanlong, Ge Xiangying, et al. Study on
clay minerals in the lower Silurian Longmaxi Formation in southern
Sichuan Basin and its periphery [ J |. Natural Gas Geoscience,

2014, 25(11): 1781-1794.]



230 A AR S 5 36 45
[73] ZEHE, e, ZA42, %, JUESHREE G TN B bRk graphic framework of marine lower assemblage in South China and
[J]. Hb22 WG 2%, 2012, 19(5) : 332-338. [ Li Yuxi, Zhang Jin- petroleum exploration [ J ]. Oil & Gas Geology, 2006, 27 (3):
chuan, Jiang Shengling, et al. Geologic evaluation and targets opti- 370-377.]
mization of shale gas[ J]. Earth Science Frontiers, 2012, 19(5) . [82] WRitfls ShAAvVT A, 4. NZR AU IX 4 D4 — &Il & 4 i
332-338.] R 6 L) PP SIS A OB [ )] Al 5 R AR
[74] SRAET:. W7 ARDUA S IO AR WAL . D01 7 4t 1 SR 2 0k J%,2009,30(5) :539-547. [ Chen Hongde, Zhong Yijiang, Hou
IR TUAE SRS BRI [ )], M i3], 2014, 88(7) : Mingcai, et al. Sequence styles and hydrocarbon accumulation
1209-1218. [ Gou Xusheng. Rules of two-factor enrichiment for ma- effects of carbonate rock platform in the Changxing-Feixianguan
rine shale gas in southern China—understanding from the Longmaxi Formations in the northeastern Sichuan Basin[ J]. Oil & Gas Geol-
Formation shale gas in Sichuan Basin and its surrounding area[ J ]. ogy, 2009, 30(5) : 539-547. ]
Acta Geologica Sinica, 2014, 88(7) ; 1209-1218.] [83]  VFAMs, XVEHT, A48 e, 5. i s rh PYFSYEAR 250 43 7 Sl <
[75] SRiSE,skB N A5, 4. DI B % F R_RI G —T PRURIM]. JE3T. M R ARAE, 2004 1-236. [ Xu Xiaosong, Liu
%Eﬁgfﬁﬁ%%%%m{ J]. S KA R ,2012,33(3) : Baojun, Mou Chuanlong, et al. Marine basin analysis and oil and
335-345. [ Nie Haikuan, Zhang Jinchuan, Bao Shujing, et al. gas resources in central and western China[ M ]. Beijing: Geolog-
Shale gas accumulation conditions of the upper Ordovician-lower Si- ical Publishing House, 2004 1-236. ]
lurian in Sichuan Basin and its periphery[ J]. Oil & Gas Geology, [84] ALy BAER, Tr4, 5. WUNE DI g — Bt A Y itk
2012, 33(3) : 335-345. ] ARG A B B L[], MR T, 2003,49(3) :315.
[76] HWHEZ,HCE. PEES RAEMG IS EMAIER ] B [ Mou Chuanlong, Tan Qinyin, Wang Liquan, et al. Late Permian
BT LT, 1993, 14(2) : 101-116. [ Tian Zaiyi, Wan Lunkun. bioherm oil paleo-pool discovered in Panlongdong, Xuanhan coun-
Lithofacies palaeogeography and petroliferous prospect, Jurassic, ty, Sichuan[J]. Geological Review, 2003, 49(3): 315.]
China[ J]. Xinjiang Petroleum Geology, 1993, 14(2) ; 101-116.] [85] kA, 450N e , B oo 45, D02 vp 8 AR SO 43 A7
[77] 3w, 2R, HEW, % AR S EE T SR TESIR T [J]. 42440, 2010, 31 (3) : 347-354. [ Ma
WS T]. AiMA,1997,18(1) 1 10-17. [ Feng Zengzhao, Yongsheng, Cai Xunyu, Zhao Peirong, et al. Distribution and fur-
Li Shangwu, Yang Yuqing, et al. Potential of oil and gas of the ther exploration of the large-medium sized gas fields in Sichuan Ba-
Permian of South China from the viewpoint of lithofacies paleogeog- sin[ J]. Acta Petrolei Sinica, 2010, 31(3); 347-354.]
raphy[ J]. Acta Petrolei Sinica, 1997, 18(1); 10-17.] [86] KAl VIBUEAF M) [M]. 6o, 4l Tl it
(78] VO3HE 4 B, & PRZs, % M AM T LS b R A s & 2008 ;1-126. [ Zhu Xiaomin. Sedimentology[ M]. 4th ed. Beijing:
ST, b2, 1999, 1(4) ;86-92. [ Feng Zeng- Petroleum Industry Press, 2008; 1-126. ]
zhao, Yang Yuqing, Jin Zhenkui, et al. Potential of oil and gas of [87] FibA ,ZBEZ , BAIAE, 55 SRR =B RERKAK 7
the Carboniferous in South China from the viewpoint of lithofacies THZ UM TUA DU IR 5 IR ST [ )], & MO 3
palaeogeography[ J ]. Journal of Palaeogeography, 1999, 1(4): (HLEREL£RR) ,2006,36 (6) :928-932. [ Lu Jincai, Li Yuhong,
86-92. | Wei Xianyang, et al. Research on the depositional environment and
[79] SR, MAE B 2A AH vy i 2% R A g Hb XU A b 2 i S R resources potential of the oil shale in the Chang 7 member, Triassic
[J]. B4 ,2005,7(1) ; 1-11. [ Feng Zengzhao. Discussion Yanchang formation in the Ordos Basin[ J]. Journal of Jilin Univer-
on petroleum exploration of marine strata in South China from quan- sity (Earth Science Edition) , 2006, 36(6) : 928-932. ]
titative lithofacies palaeogeography [ J]. Journal of Palaeogeogra- [88] RILZAN, 5K, M W7, 5. T BHI) B D0 0T K U5 R AIE 15 el
phy, 2005, 7(1) : 1-11.] AR R J]. M2 T4 ,2008,15(2) :137-146. [ Hou
[80] L VFALHS. Aemd i X Ry A= AR DT AR Ak 5 3l < b B 4% Dujie, Zhang Shanwen, Xiao Jianxin, et al. The excellent source
[J]. TR R T 5T, 2010,30(3) :24-29. [ Mou Chuanlong, rocks and accumulation of stratigraphic and lithologic traps in the
Xu Xiaosong. Sedimentary evolution and petroleum geology in South Jivang depression, Bohai Bay Basin, China[J]. Earth Science
China during the early Palaeozoic [ J]. Sedimentary Geology and Frontiers, 2008, 15(2) : 137-146.]
Tethyan Geology, 2010, 30(3) : 24-29.] [89] R ALK, 5, % HATCEEHITRIRIT]. BiFES
[81] BRULAE (B, WA, % ERMBH TARZFZEES Wlk,2013,15(5) :61-67. [ Wu Xin, Ren Zhiyong, Wang Yong,

AR [T]. A5 KRS i, 2006, 27 (3) ; 370-377.

[ Chen Hongde, Ni Xinfeng, Tian Jingchun, et al. Sequence strati-

et al. Situation of world shale gas exploration and development[ J].

Resources & Industries, 2013, 15(5): 61-67.]



552 F TR SR B AT A SR S A A 2 A 231

Recomment on the Study of Lithofacies Palaeogeography as a Guide for Ge-
ology Survey of Shale Gas
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Abstract: The basic geological parameters, including total organic carbon conten (TOC) and type, thermal evolution
of organic matter( R,) thickness of hydrocarbon source rocks, mineral composition and content, reservoir characteris-
tics, which all controlled by sedimentary facies, are the main elements to evaluate the enrichment of shale gas in re-
gional geology survey stage. On the basis of the detailed study of sedimentary facies, by mapping the lithofacies palae-
ogeography, distribution of the fine-grained sedimentary rocks which are rich in organic matter can be figured out. So,
the lithofacies paleogeography controls the developmental characteristics of the shale gas. Using the basic geological
parameters, the shale gas favorable areas in southern Sichuan Basin and its peripheral region were preliminarily evalu-
ated. The black rocks of shallow shelf facies in Longmaxi Formation of Silurian, as long as being up into middle diage-
netic stage, would be able to be shale gas reservoirs in southern Sichuan Basin and its periphery. On the basis of our
previous study, through analyzing the shale gas geologic feature of Longmaxi Formation in southern Sichuan Basin and
its periphery, the point of view is further demonstrated, that the study of sedimentary facies or lithofacies palaeogeog-
raphy is the key and foundation of shale gas geology survey and evaluation.

Key words; shale gas; Longmaxi Formation; Silurian; southern Sichuan Basin and its peripheral region; sedimentary

facies; lithofacies palaeogeography; regional geology survey



