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Shale gas accumulation conditions and resource potential of the Lower
Silurian Longmaxi Formation in southeast Chongqing
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XIE Chen'"?,JIANG Sheng-ling'* ,ZHANG Peng'”

(1. School of Energy Resources ,China University of Geosciences( Beijing) ,Beijing 100083 , China ;2. Key Laboratory of Shale Gas Exploration and Evaluation ,
Ministry of Land and Resources ,Bejjing 100083, China)

Abstract ; Through the outcrop observation,shale core sampling and experimental testing of the Lower Silurian Long-
maxi shale in southeast Chongqing, authors studied the shale distribution, organic type and content, maturity , porosity
and gas capacity to reveal the shale gas accumulation conditions and resource potential. The research results show
that, the Longmaxi shale in southeast Chongqing is characterized by great thickness, high organic carbon content,high
maturity and high gas capacity. And the Lower Longmaxi Formation with rich organic matter is in favor of the shale gas
generation and accumulation, which is the shale gas exploration target. Based on a superimposition method of integrated
information ,the favorable areas for shale gas exploration and development are Pengshui-Lianhu-Qianjiang, Huayuan-
Eastern Longshan and Western Youyang. With the probability volume method shale gas resource potential of the Lower
Silurian Formation in southeast Chongqing is calculated to be 0.27x10"”-2.03%x10"”m’, expected value of 0. 93 x
10%m’.

Key words : southeast Chongqing; Longmaxi Formation ;shale gas;accumulation conditions ;resource potential
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Fig. 1  Sampling positions of Longmaxi shale in
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SIFR(R,) . AW G B & T U 2k
BB 2H RS R RN SO (R, X e bR A] LU
WL RE 5 R iy A FORE A T A B AR R

160 7R B B B R 2 DA P A 5 DX S P R
M1 B M U 5 2 06 R R, e R DUSA 2201 T AR
AR R B, T HE A 1S S AT I B
PRA AR TE R ik BB BE SR A 24 R,
XRAERE S AT ISRt e B, B R VU
ST ELE 1.56% ~3.68% ,“F1 K 2.51% ,
ST AR BE & Ab T BB B, AL AE TR
S IX R LB /N T 19 Y DX 38, F 1o B 4 v
fHIX, AEHKTF 2.5% (K 4)
2.4 Flizt

TUA S TR LA B A 25 RS A7 T Ui DU b
JE FLBREE R 3 A 2 R R S i K L
B BURE I —FME L AR B )2, S AL
B AN R A S H B i A s a] 5 A BB
REAY ) M EA LB KM E 0 &R A A
LA FEBRSE R DEHAICARE T RKEMNIK
GALBR , FLBR AR — /T 100 nm, 2 043 HLIE 49k
FLo GEAEXHE T 1 AN FLB A SRR, FLBRE
160.5% ~7.9% , V-1 2.5% , % % %K 0. 002 x
107 ~0.153x107"° m?, FI{H K 0.023x107° m?,
1 H I R TUA I 11 m Ab b T RUE/E
2 P EALBRE R (7. 9% ) |, 7E HAB TR Be A7 AE
3 ANy A, B 68.9 m ) 4.3% ,164.8 m 4 2. 2%
H1296.1 m 9 4.2% (K 4(a)),

LB E /%
O = N WA LN ] O \O

11.0
38.2
68.9
90.0
1253
205.8
235.2
255.4
296.1
324.9

351 (a)
=
30r —=—TOC

4 T 1 IR HRALTUH LB RIS
B BERIE L

Fig. 4 The porosity and adsorption gas capacity variation

with depth in Longmaxi Formation of Yuyel well

3 B8

TUERREN D EESHOE &R
TUAM SRR FREFEARRMERES
s A, HoR/IN R 4 DU SO 28 355 TR
Wil ., HETENEARZMT e & SR A B
e Y AR FEE A 7T W RS A< e o 46 T IR
B S50 m MERRI E . ASHIFSE T 0T 1 e SRR
)R B ()5 U RR i 2B A T T R e S5 TR B 52 565, 7R S0 58
LIERT= S o SV % N i V2 S I NS SR 0 == N
DI Langmuir 553 W B 7 F2 4045 002 (1 W Bt 5 <0
HUH V=V P/(P +P), WD R B AT
W RS SR AE 0.42 ~ 1,68 m*/t, 345 0.97 m’/t,
R BRI, WA A B S BN, TR B A
Ay U HAE e DR U R E Y 255.0 ~
265.0 m HB, TUA TR 7K 44 (1 30 J5 1 4558, A+ X6
T T REAL TR A E, A AL A R KT 2.5%,
MR R ik Bl R, il R T 1.5 m’/t, B IUESR
REMARZB (K 4(b)),

2 [ GUA SR TT & B 2 50 2 B A L &
R A SRR R bR, W A WL USSR
TOC iKF|—& T FRAER A BAT L5 =< E "™ .



BT

ERUZAE AR PSR S SR IUA

AREFMHTRE S 171

RE e B TR R B A A TOC A3 N
R (E S5 (a)) , X 5H P8R HEA HWAL
BRERAEA G, JUARM S RESH LY & &
(17.4% ~ 42.4% ) 1748 {b H A 58 R B 0 A ¢

201

rogt ¥

15 20 25 3.0 35
TOC/%
(a)

0 05 1.0

2 4 6 8 10 12 14
BETELRIRIFA/(m? » g)
(c)

PE(EIS(b)) ., WiZRrg e DR A1) BET H KT
FUE 2.01 ~ 12.1 m’/g 481k, BJH & fLI&FL A
0.003 ~0. 011 mL/g, F i AW [ & Kt 5 #3947
TE—E B R (E 5(c),(d))

20

0 10 20 30 40 50
BEAR/%
(b)

FiCEa
=
oo
]

1 Bf

0 0.002  0.004  0.006  0.008
BIHAFLAERR/(mL » g™)
(d)

FlS AR R e IR AL TUA B & ik 5 TOC B 074 | b e m AR S LR FR I OC &R

Fig. 5 Relationship between adsorption gas capacity and TOC, clay mineral ,specific surface area,total pore volume of

Longmaxi Formation in southeast Chongqing

4 TUESHF XN FEE T

4.1 BRSNS

FEFIUA S A PR R S B M A RRAE
WF5EH MV TUA TR TOC, R, B M 5 Bs
i B ARAE S A T T R T 0 AR A XA e A
HET A TR T A A A R LR R B AR N T
10 m, A AR & T A/NT 1.5% , BUAE R T
1.2% , B S mA/NF 0.5 m’/t, # IR 7E 300 ~
4 500 m, #JE & 22 /N B BAT v S —0F B AR AE 25
() DX 3R DA S oA A R X, %A A X A o
FER A B AMT R A FERLT TSI IR A A KT
sz S A5 0 35 B AT E DA SR A bR
L, IEBUS T R A 5 AR AR s iR 4 i
7R B ML X R R AR U T B L BT S S BUARAE I
TARRBAME, RAZHES A REA L
T ICHREBAMIK 3 A, 43 e K —i% i —8
L ARE—J IR AT FHPE HLIX (& 6) .

27K —E W—ESVTA R X 5 00 A 76 ¥ 7R el M
XPUALER, o R U R FETE 40 ~200 m, 736 0L 1
I A % W B )RS B B R A LKk 8 R R T

2. 0% ,FEFE HIEH BT IX PELER M 32K B AR b —7
Mt 3. 5% MBVERT 2. 0% , B 5 N 2. 6% ; 15
W1 E A A En, BB T 1 R
Ja RS ORI, DA A G IR AT S AT

I —I AR F X 0025 R B 40 ~ 80 m, 43
fifasE AR &8 KT 1.5% , /it 2. 5% ; i
PETE 1.2% ~3.2% B4k eIl 2158 3 Pz LA
sl A S B RSP 3R 1.4 m /e

PYBAPE A FI| X DU R BE 73 AR 7E 30 ~ 80 m, A L
e R T RT 2.0% ; AR 2.2% ~3.0% ; 1
PH A U4 RS BH B 1 R il A W B 2 A 43 3l o 1. 14,
0.85 m’/t,
4.2 HEEITE

BEUR ORI RARBLL T R AR
Q=0.01AHpq , Hr Q R TUA S M BT U5 & ,10°m’ ;A
RGUAE AT AL, km® s H N U B SR, m;p AT
FEE Vm’ g VA RS, LS Y R R
B, m /MRS A SR IUE SR 43 i R4S 45
SRR RIER T PR, SR 5 A FH SR 2 553
MERT RS S 2 AR R HLIX R B e SR i
F R IR IUE S A



172 #H 2

F ® 2013 4E45 38 %

N

AN\

15 30 km /
[— o

P61 A R e iR A U <A R DR

Fig. 6 Favorable areas of Longmaxi Formation in

% TOC % T FlIX

southeast Chongqing

4.2.1 SHER

(D) TR, FIH TOC SEBR kIO 75 4 m L,
TEATBR AT D e T AR i b | AR A BB S 17146
R JFE , AR 95% ,75% ,50% ,25% ,5% %t
N TOC FFRME 598 2.5% ,2.0% ,1.5% ,1.0% ,
0. 5% , 7EA LK & 1t 55 (H 2 P b BV AT ARA5A [] S5 48
MER T R TARE (& 6) o 160 7R F JE HiE 4 v 1Y T
FRR AR 43 51 4 1 800 (95% ), 3 000 (75% ) ,6 000
(50% ) ,10 500(25% ) ,13 300 km*(5% ) .

(2) BB, AR UL 1 DU D 1n) o A AR
BUS RS, P 0T 1 ToC & A m AR A8 1k
FR(E4(h))  EELEEA/NT 10 m, FREA
ANTF0.5 m’/t AT T, 78 TOC AN [F) S5 HE R A R
ER R 2T, Tk g R e s AR R 95%,
75% ,50% ,25% ,5% &A% T By & FE WRAE 43 51 0 12,
19,30,39,48 m,

(3) B, FER B WO s B0y 51k 3
U 8 B ) TE 25 53 A1 BE 2% bR ER, SRAS S5 (R BE R AL
DIMER 43 A1 [ Sl LAl A5 0 R R S A HE ST (95%
75% ,50% ,25% ,5% ) VW) UL % FEAE 4 3 o0 2.78,
2.67,2.55,2.42,2.31 /m’,

(4) BRI, TUA B SR B A5G M
A I 5 A, AR SO LS e AR A 1 S AR
RRIRAE 3 3 e 25 Yk R B 552 6 15 1) D R R <
o HRAE LB B e ] IR R
DR TUA I RS SRS, AR E A i R R g ]
PSR A3 A A & EHE R F (95% ,75% , 50% , 25% ,
5% )RS EAMA0.7,1.1,2.2,3.0,3.5 m*/t,

4.2.2 TEMER

AL LB RORALIR PS8 BP0
SRR AIER T, 0T SR & PR T e
WREAML (D 7)

100 -

0 OI.3 0.I6 0.I9 .I2 1I.5 1I.8 2I.1 2I.4
HuJ5T B YRR /(102m?)

K7 2R e IR AL U IR MR 4

Fig. 7 Shale gas resource probability calculation results

of Longmaxi Formation in southeast Chongqing
T 7R e L IXC T AR B 48 e SR AV AH DU AT
THFRR JEERERRE , I AR 2R AR R 1530 0% T <t
JoCRE VR B AE AN RN HE R (95% ,75% ,50% ,25% ,5% )
ST BISE F 4y 51 0.27 %10 0. 62%10'%,0. 93 x
10",1.32x10",2.03x10" m’,

5 & i

(1) ¥ 7R B 1 X e Th VR 41 DU Ay A e el SRR
—MEAE 20 ~ 200 m, A HUEK S H R, TR 2 B
TOC ¥ KT 2. 0% , A & B8 2.51% , T
FOIIR R A S L AR 0. 42 ~ 1,68 m’/t, HLAFST X
U1 ISR, G TR AR, i A< Fe 1
XEATUASKRE N BRI AAE,

(2) 0t 1 e R 4L vt HoA IRFLAIR S i e
fE,FLBR ¥ R 2.5% , 5 K8 0.023 x
107" m® KB T REPORBALE, 005 W& A
FHEIR0.97 m'/t, AN S E OB TS R
BET HLZR I BJH SALIRBUFEAE—E M AH M

(3) RHEGAE R RS AEME T 2K -EM -5
TT AESE T8 L 5 AN BH VG 3 A4S TUA S A A FL X,
FIFHME SR AR R 115300 R B b X g Sh ¥R 2 DL <%
PV S A R 0.93 x10°m®, 75% #E R T N
0.62x10"%m’ ,25% MR M 1.32x10"m’ , PEAr 45 S
Oy AT G RS B X TR B S

S 3k

(1] sR@N B B, i 98, %, hETUA IR I ()], X
SRR, 2008,28(6) :136-140.
Zhang Jinchuan,Xu Bo, Nie Haikuan, et al. Exploration potential of

shale gas resources in China [ J ]. Natural Gas Industry, 2008,



0T 1

UL AR T SRS SR vUA RS S R 173

(6]

(7]

(8]

28(6) :136-140.

ARA e, RS, EAE A E SUE SOE AL b BURRIE K
BRI 1 [T]. AR S I K ,2010,37(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.

JeME T, kB I, 22 T B, A TR MR Gt DX il A U
SUBRA A B AT X [J]. H % 8T %%, 2012, 19 (2) : 221 -
233.

Long Pengyu,Zhang Jinchuan,Li Yuxi,et al. Reservoir forming con-
ditions and strategic select favorable area of shale gas in the Lower
Paleozoic of Chongging and its adjacent areas[ J]. Earth Science
Frontiers,2012,19(2) :221-233.

MESEAR, Shok Az 8 %2, 45, B3 KT o A U2 7 JZ A 2
HIRIAEFFE[T]. AR, 2005,19(4) :551-562.

Mei Mingxiang, Ma Yongsheng, Deng Jun, et al. Sequence strati-
graphic framework for the Early Palaeozoic of the Upper-Yangtze re-
gion[ J ], Geoscience ,2005,19(4) :551-562.

WoBng 2 AR, XVE T, 4. %R PG R DO AR R A R AR S
TEHT[T]. RIRTHBIRFE,2008,19(4) :503-508.

Dai Hongming, Huang Dong, Liu Xuning, et al. Characteristics and
evaluation of marine source rock in Southwestern Shu’ nan[ J]. Nat-
ural Gas Geoscience ,2008,19(4) :503-508.

BRI, BRI, WA, A o R O T A A AR ORI 5T )
B (— ) B 7 U XS T AR AR A ) 20 [ ] A
M. 2008,13(2) :1-16.

Liang Digang, Guo Tonglou, Chen Jianping, et al. Some progresses on
studies of hydrocarbon generation and accumulation in marine sedi-
mentary regions, Southern China ( Part 1) : distribution of four suits
of regional marine source rocks[ J]. Marine Origin Petroleum Geolo-
gy,2008,13(2) :1-16.

RARE PRI, 7 R AR, S T )1 M X A B AR U SRR i
B R[] B4R, 2010,35(7) :1160-1164.

Zhu Yanming, Chen Shangbin, Fang Junhua, et al. The geologic
background of the Siluric shale-gas reservoiring in Szechwan, China
[J]. Journal of China Coal Society,2010,35(7) :1160-1164.

A AR XUSCIE, Bk B, A AL T A B R 6 A I e i 2

(9]

[10]

[12]

[13]

[14]

[15]

[16]

TEGIAMT[ 1], RS T, 2007 ,27(10) :33-37.
Teng Geer, Liu Wenhui, Xu Yongchang, et al. Multivariate statistical
analysis of highly mature marine carbonate source rocks[ J]. Natural
Gas Industry,2007,27(10) ;33-37
Curtis J B. Fractured shale gas systems[ J]. AAPG Bulletin, 2002,
86(11):1921-1938.
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.
R, R, 2 I0R, A TUE RS SRR DUE S BTN
ZER[T]). HUFE R ,2011,30(2-3) :308-317.
Li Yuxi, Qiao Dewu, Jiang Wenli, et al. Gas content of gas bearing
shale and its geological evaluation summary[ J]. Geological Bulletin
of China,2011,30(2-3) :308-317.
Bowker K A. Barnett shale gas production,Fort Worth basin ; issues
and discussion[ J]. AAPG Bulletin, 2007 ,91(4) :523-533.
Montgomery S L, Jarvie D M, Bowker K A, et al. Mississippian Bar-
nett Shale, Fort Worth basin, north-central Texas: gas-shale play
with multi-trillion cubic foot potential[ J]. AAPG Bulletin. 2005,
89(2):155-175.
BT ARARE, B GF IR A R e DR iUA B R
FAESHE XTI ]. BB, 2012,37(5) :782-787.
Huang Jinliang, Zou Caineng, Li Jianzhong, et al. Shale gas accu-
mulation conditions and favorable zones of Silurian Longmaxi For-
mation in south Sichuan Basin, China [ J ]. Journal of China
Coal Society,2012,37(5) :782-787.
KB AR, 2R 5. SUE BRI 7 ik S BOR R
RFUE)]. WA ,2012,19(2) ;184-191.
Zhang Jinchuan, Lin Lamei,Li Yuxi,et al. The method of shale gas
assessment ; probability volume method [ J]. Earth Science Fron-
tiers,2012,19(2) :184-191.
SEUETE, KB TUA RGN L R A LA b &
HIRG T A ESABI[)]. HuFA4i ,2012,86(2) :349-361.
Nie Haikuan, Zhang Jinchuan. Shale gas accumulation conditions
and gas content calculation:a case study of Sichuan Basin and its
periphery in the Lower Paleozoic[ J]. Acta Geologica Sinica,2012,
86(2) :349-361.





