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Abstract: The source rock in Upper Permian Wujiaping Formation of Northeast Sichuan and its
adjacent area is the main gas source of Permian-Triassic large and middle carbonate gas fields.
According to the geochemical, logging and sample logging data of source rock, the geochemical
characteristics, sedimentary environment and hydrocarbon potential of source rock in Wujiaping
Formation were analyzed; the abundance, types and maturity of source rock were studied; the
thicknesses of source rock were predicted; the sedimentary facies was divided; the formation
environments of source rock were discussed; and the generation intensity of source rock was
calculated. The results show that the organic matter abundance of source rock in Wujiaping
Formation is large, the present source rock is from the late high mature to overmature evolution

stages, the kerogen is mainly type [I . and source rock mainly develops in high argilliferous
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segment; the thicknesses of source rock are different. the thickest exceeds 171 m in the north of

Dazhou-Kaijiang area, and the thinnest is less than 20 m in the south of Dianjiang-Shizhu area; the

development of source rock is controlled by sedimentary environment, and high-quality source rock

mainly develops in bay environment; the generation intensity of source rock in Wuyjiaping Formation of

Xuanhan-Dazhou-Bazhong-Tongjiang area is strong, and is favorable for large and middle gas fields.

Key words: natural gas; source rock; hydrocarbon potential; generation intensity; geochemistry;

Wujiaping Formation; Permian; Northeast Sichuan
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Tab.1 Contents of Source Rocks for Different Kinds of Rocks
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Fig.4 Single-well Predictions of Source Rocks

2.2 AEARETERIEREEEIH

IR I T) B0 B8 v e IR R T K B %
1 A A I A AF RILRURR A AL B SR DA ] 3 2 [
R R UE 1 AL AN ] o e P IR e X
8 T s K Bl Ty 2 A e s O s AR A PR S e T R
J2 B S e ey » URUAT HLIR 32 2R U T 5 S5 A A4
BB 1w~ 1T 2 5 e 1R &6 5 15 3t 0 Bk gl Ty 5%
4558 O 5 SR AL L 55 0 DL BRI L o P LR S T 9
TR o S UUBUA ML B A 8 A5 K AR AR L) .
A DU e SR A DL T A LR 5 9 B 5
KBl T3 26 1 8 3 DR BT A P DL e B
3‘5 A B ORI T AR TR R A LR AL Dy

TRy 1Yo TR« 965 325 B 35 v I i

%:I:?ﬂ

A BILT R G- 458 1) K Bl 3 2% 1F R D 30 55 AT
AT AT LT PRAF o DTTTIE JSOA M DX o J 5

3 REEEREBEAGH

K IR B4 A e R LR DA R TR AR R T ) B —
AT SR AR AR TR AR S i BB A ke
A VE T R e 0 AT LR TR T H
BUCZ )G T RN A AL S AR X R ZE PR A e U /1
LY /AW

E =10HDCxKuK/(1—K)
A E Ak sin s H 9 ke I ) s D I I
W GHUE 2.3 g+ em” 5 Cr S AR AR A LK
s K D9 FL & B 50 5T AR AR B Y R



22

2013 ¢

32°

SL”

30° |-

29°

28°

SIN431
1 il

g AL !
o _l.fJ &

0 25km
[

Hi %

TR

[C | aman

o R 4 P ()26 (48

BB A R Em)
SYB6 ;;Fg
] | — 28°

& 5

108° 109°

REESD®

Fig. 5 Distribution of Source Rocks

PR B IUE 1. 105 K 9 A7 HLAR I A %

5 W R I R A A WL = A BILBK K
fifk 58 1B L 2 WA 1) AT HILAR 5 O AR e 7E 5 AL
A A T R R 2 Y R A HL B Y
B M ke e i . A B — i BB
PeJF Y TR LB Ka 5 K SR BEL T2
ST

Ky ICFEZHOT 2 AR R O A HLEKAE £
T A 3 8 v e A e 28 R Al 8 2 v ) i 7 i
PAE I e T R 2 TR 2 e A AR e

90 %0 s @S P o0 R 11 ST 1 kR S B TR 19 B (i
1122, WK, Ky R 1.10,

AT BILAB 3 it 258 18 26 S« AR B R A o I o A
HURR 5 5 N Co o ok B RA iU B BE Y 5% 4 A B
FEN C M Co—Cr= CGrK/(1—K), KT
TS AR S T A BB B R A R (R . TS AR
SR L A BIL I T AR A R KOBR . B
T R EFAUIR IR 11 8T I AR A L A AR e A
FE ST 1. 6 D0 AT BILBR Fie fifp %< A8 A A R T 7 fi
(38.75%)



% 4 B E AR R L A% RFAEBRREZITEN 23

32°

31°

30°

32°

31°

30°

29°

28°
]

29°

Faja
TRiLR
[ ]amins

RSB E S

Pl

106° 107°

108° 109°

6 ME.RE.SEREMEREST

Fig. 6 Distribution of Shale, Mudstone, Siliceous Limestone and Muddy Limestone

KRR PP KR I A AR A R — e B AR B B
RS e — AW Dt AR B A e T
o RS B A AT BLBR 75 i AT BB B A R A%
B RBUVE AR T n] LUAT RO e 5 (9 78 ke e
J1o JZRACH XA )2 i 1 AR ORI T 2 8 —
Tl 23 o A U B 2 ) D RS af Ok 5 D —
3 e e IR T AR A = AL B B B AR Ry T
AUEI A I B BRI QO Al
600 mL « g ' s K4 R AP A5 0 B DL A3 L AT LR
PR = T 2. 0000 T AL S8 (Q) 492N

7mLeg™*,
R R Ey N
Eo = 0.01EQ,A
KU T R PR 19 A R Eoew N
Eqp = 0.01HDCr QA
A O A U A A B AL R L 5 i T T
L.
SRR Ex N
ET = E(()—g) + E(k—g)
U RS D5 1 JEE B o 3 5 00 0 50 00 3 4 4% A



24 o H F

2013 ¢

109°

B2¢

31°

30°

32°

a1

30°

29%

28°

292

Hi 4

TRIAR

[ ] amnn

R B S

AR5 (%)
SYBG #g’
| |

107°

& 7

TOC B 5 0T A3 B A R0 W0 1 AR e B
B9 1l L 2 1 AR b e s 5 035 0 i X
A0 I e K 1T 3K (50~80) X 10% m® « km™?; ]k
T AE VR B YL g VL XA A R R
HAS A e 1] 35 (10 ~60) X 10° m® « km ™ ?; 78 14 &F
KA — 0B —T7 N LA R b XA SO0 /DN
K4 /NF 20 X10° m? TR A R SRR
BT B T R AR Y A e R R b o AR R FE R
T 20X 10% m® « k™2™, I 2R A6 B2 A X B I —ik

+ km

108° 109°

B Eh 24 7
Fig.7 Distribution of Carbonate Rocks

L v Y b DX ) R K B 2 e D 1
B R R AT () e U R AT

4 & iF

(DNFEIE S BX F BRIV ARB A
AL A2 R B4 A A e T A e 2 e 38 22 5 g
BB IR R LU Y O F ke U T R B A
Je it & e 1Y )2 B
(2D X5 7R AL F2 408 X 5 5 1 4 ke U8 I8 38 k47



%4 &

FOENALBRFR L= 2% R RRARRKREFN 25

106° 107°

108° 109°

32°

31°

30°

32°

£k

30°

297

28°

298

[omi] 42
TRiAR
[ |amnn
[~ Jusmmus
[o svms] .44

& 8

108° 109°

MRBELE

Fig. 8 Distribution of Sedimentary Facies

T 45 3 W e e )R S AE A XA 2 AR R ik —
FFULRLAE 3 DX T 5 5 e K mT ik 171 ms 2 g 3
AT — 1A L g o DR U5 J5 B2 /N T 20 m,

O NIR b S48 IX 5% 51 A e I e 77 32 DAY
PR B 00 P ] e W R AR DR B 1) 1
X MUK Bl g 26 s e PR DA S R U O AT HLR
FERORIET AR AT R AT LR O 1T 2L
k1,

CAD ph A i B T 133 45 R R A 1 AR e B AR X

DU I M — 3 V30l DX 9 S K2 R U

PR LR TR IR i B e e A 1
2% Xk -

References :

CVD W W kB Ay gk, 45 DU G — & i SR KT
WA LT ol 22 4R . 2010, 12(2) £ 164-176.
TIAN Yu., ZHANG Xing-yang, HE You-bin. et al.
Lithofacies Palacogeography of the Late Permian Wu-

jiaping Age of Sichuan Basin[]J]. Journal of Palaeo-



26

ok A

2013 ¢

£3]

185°00’ 185°50’ 186°00’ 186°50’
]

187°00'

187°50’

188°00’ 188°50' 189°00'
T T

36°50'

36°00’

35°50’

35700’

34°50'

34°00’

33°50’

33°00’

32°50'

32°00’

31°50'ke

36°50’

°00’

°50’

°00’

°50/

°00’

°50/

°00’

°50/

°00’

N s
[om] 1
FAERR 1s1°
AEAHRE(10°m’ - k) B4
[o svs] 34

50’

31°00’ . . ' 31°00°
185°00’ 185°50’ 186°00’ 186°50’ 187°00’ 187°50’ 188°00’ 188°50’ 189°00’
9 REEMSERBEENSH

Fig. 9 Distribution of Present Generation Intensities of Source Rocks

geography.2010.12(2) :164-176.

ok . DY 4 bl R A T LRI L] 1
2 ), 2007,28(2) 1 9-14,

MA Yong-sheng. Generation Mechanism of Puguang
Gas Field in Sichuan Basin[ J]. Acta Petrolei Sinica,
2007,28(2) :9-14.

Lok A SR T S A2 AL U 4t % O R AL H
TR B R )n 7 [ . M oG 38 37, 2005, 51 (4) 1 477-

480.
MA Yong-sheng.GUO Xu-sheng, GUO Tong-lou, et al.
Discovery of the Large-scale Puguang Gas Field in the
Sichuan Basin and Its Enlightenment for Hydrocarbon
Prospecting[ J]. Geological Review,2005,51(4) ;477-
480.

v

T AR LR R S AR b DX 5K 3 A1 B
H

SV O R TR L)L AR 2 2 R i BR R

B



%4 &

FOENALBRFR L= 2% R RRARRKREFN 27

[6]

L7]

[8]

Lo]

(10]

¥ H.2012,42(3) :624-633.

LI Jun,ZOU Hua-yao,ZHANG Guo-chang, et al. Origins
of Overpressure Tight Gas Reservoirs in the Xujiahe
Formation, Northeastern Sichuan Basin[ ] |. Journal of
Jilin University: Earth Science Edition,2012,42(3).
624-633.

F R A o 22 AR 0 bl A 1T AR B T 0 X % 4
J2 7 MR BT AU A3 LD 0. M BRBE A% 5 B 5 4R
2012,34(4) . 36-42.

TIAN Cheng-wei. AN Xian-yin. LUO Qing-yuan, et al.
Analysis of Sequence Stratigraphy and Sedimentary
Facies of Changxing Formation in Yuanba Area of
Northeast Sichuan[ ] ]. Journal of Earth Sciences and
Environment,2012,34(4) :36-42.

BIFF BB /N B A5 N AR b e IR o e 12
A2 o ML R LT ], il 92 35 3 5L 2011, 33(6)
559-563.

LUO Kai-ping. HUANG Ze-guang. JIANG Xiao-
qiong, et al. Reformation Mechanism of High-quality
Carbonate Reservoirs in Northeastern Sichuan Basin
[J]. Petroleum Geology and Experiment, 2011, 33(6):
559-563.

N R ERICE ML IR YD b X B A )2
T RFAE B T 3 F00 L], A it 59 3 3 B, 2012, 34 (6D
611-616.

SUN Qi, LI Tian-yi,ZHOU Yan,et al. Characteristics
and Prediction of Overpressure in Continental Strata,
YB Area, Northeastern Sichuan Basin[]J]. Petroleum
Geology and Experiment,2012,34(6) :611-616.
J/NZEL AR AL e 3 DX % 20 Al 56 20 R AR AU
Ji 22 P R LT ], KRR 1k, 2012,32(6) - 15-20.
FAN Xiao-jun. Causes of Differences of Natural Gas
Pooling Between the Changxing Formation and the
Feixianguan Formation in Yuanba, Sichuan Basin[]].
Natural Gas Industry,2012,32(6) :15-20.

I=RE < O g | B | P S TR R R <y
R RCE R AEWESE L)), TG B A R e BAR R
Ji,2011,33(6) :20-24.

ZHOU Yan.LI Ping. TAN Xiu-cheng.et al. Study on
Diagenesis Characteristics of Sandstone Reservoir in
Xujiahe Formation, Northeastern Sichuan Basin[]J].
Journal of Southwest Petroleum University: Science
and Technology Edition.2011.33(6) :20-24.

X7 0K S A% ARG AR A6 78 300t X b v 22 R 4R
AU BB 2R [T ] K AR ATk, 20115 31 (6D
34-38.

LIU Ruo-bing, GUO Tong-lou, SHAO Ming-li. Sources
and Genetic Types of Gas in the Middle-shallow Stra-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ta of the Yuanba Area, Northeastern Sichuan Basin
[J7. Natural Gas Industry,2011,31(6) ;34-38.

B EM XU AR L Bk A A8 AR AL 20 KT AL 6K 2 4
TE K ER R LT]. 04 pE Al K% s FAR R
2011,33(3) :27-34.

PAN Chang-lin, L1U Shu-gen, MA Yong-sheng,et al.
Reservoir Characteristics and Main Controlling Factors of
the Xujiahe Formation in Northeastern Sichuan Basin[J].
Journal of Southwest Petroleum University; Science
and Technology Edition,2011,33(3) :27-34.

gk B S DL I BRI 23 AR b 0 I X%
AR T] KA A .2011.31(7) - 24-27.
ZHANG Jun, WU Jian-meng. Recognition of Favora-
ble Facies Belts in the Changqing Formation of the
Yuanba
Through Logging DatalJ]. Natural Gas Industry,
2011,31(7).24-27.

£ KB BRI R Y R TR E A s
S B L], 78 % A R 2= 2 i AR B 2
i .2012,27(6) :36-41.

WANG Wei, LIU Ruo-bing, NI Kai. Analysis of the

Area in the Northeastern Sichuan Basin

Exploration Potential of Shale Gas in Jurassic Qianfoya
Formation in Northeast Sichuan Basin[ ] ]. Journal of
Xi’an Shiyou University: Natural Science Edition,
2012,27(6) :36-41.

TR RS BRER . N AR b H KR Hr A OB R AR
AURFAE BRI A7l 5 K AR T, 2011, 32(6)
867-872.

WANG Qiang, XU Li-heng,CHEN Jian-fa. Character-
istics and Origin of Natrual Gas in Large- and Medium-
sized Gas Reservoirs in Northeast Sichuan Basin[ ] ].
Oil and Gas Geology.2011.32(6) :867-872.

ZOU H Y,HAO F,ZHU Y M, et al. Source Rocks
for the Giant Puguang Gas Field, Sichuan Basin:
Implication for Petroleum Exploration in Marine
Sequences in South China[ J]. Acta Geologica Sinica:
English Edition,2008,82(3) :477-486.

7L o U [ [ A =
AR P AT LT A U5 B DU BE 4R W L) . Mok Ak 27
2012,41(1) :35-44.

ZHU Yang-ming.GU Sheng-xiao, LI Ying, et al. Bio-
logical Organic Source and Depositional Environment
of Over-mature Source Rocks of Longtan Formation
in Sichuan Basin[J]. Geochimica,2012,41(1) :35-44.
KK B KFER LG P EEEEE SR F S
B LT, Moo %% . 2005,12(3) : 39-48.

ZHANG Shui-chang, ZHANG Bao-min, BIAN Li-

zeng . et al. Development Constraints of Marine Source



28 BoH A F 5 K B F R 2013 4
Rocks in China[J]. Earth Science Frontiers, 2005, 2009,14(2) :20-23.
12(3) :39-48. [24]  ZRgErb BB A& R AT/ AR T AH O B U8 )2 3T 4 5 7 L
(18] MRikA& . iK7K B 8GR 4. 8RR BUR IS & & /Y SR L) A 92 30 b 5T, 2009, 31(4) :366-372.
T E M DUREREE [T, i A8 A B, 2006, QIN Jian-zhong, TENGER, FU Xiao-dong. Study of
11(3) :49-54. Forming Condition on Marine Excellent Source Rocks
CHEN Jian-fa, ZHANG Shui-chang, BAO Zhi-dong, and Its Evaluation[J]. Petroleum Geology and Experi-
et al. Main Sedimentary Environments and Influencing ment.2009,31(4) :366-372.
Factors for Development of Marine Organic-rich [25] R R. v 96 AR 2 U = F o 00 e T it i A Bk ik ) .
Source Rocks[J]. Marine Origin Petroleum Geology., KA LA ,2011,31(1) :20-25.
2006,11(3) :49-54. TENGER. Progress and Challenges in the Research of
[19] BRERE 5K B M R, 5. U AH Bk 18 28 A 00 B IR Marine Hydrocarbon Source Rocks[J]. Natural Gas
AREMEZ W E KT B2 2006.80(3) Industry,2011,31(1) :20-25.
467-472. (261 . v B pg Jr v ity A 506 A B R R 2 1 22 A
CHEN Jian-fa, ZHANG Shui-chang, SUN Sheng-li, et al. P LT o A m B R, 2012,17(1) 1 14-18.
Main Factors Influencing Marine Carbonate Source XU Li-heng. Diversification of Reservoir Formation
Rock Formation[ ] ]. Acta Geologica Sinica,2006,80(3) ; About Mesozoic-Palaeozoic Marine Carbonate Rock in
467-472. South China[ J]. China Petroleum Exploration, 2012,
[20] ZEXgdt, HoF4e iR E#F. 5. M RS —T 17(1) :14-18.
HREMM TR A R E MRS H RO TR 2. [27] SRIRERE MW Bk e, A8 T30 1L 79 000 i A i 12 £
2008,26(5) :872-880. DU Wy 2 7 ke 17 LRI 5 L0 . A i 52 36 e o
LI Shuang-jian, XIAO Kai-hua, WO Yu-jin, et al. De- 2011,33(3) :285-288.
velopmental Controlling Factors of Upper Ordovician- ZHANG Qing-yu, LIANG Bin,CHEN Hong-feng,et al.
Lower Silurian High Quality Source Rocks in Marine Generation Principle of Ancient Karst in Marine Carbon-
Sequence, South Chinal[ J]. Acta Sedimentologica Sinica, ate Rock Hiatus, West of Xuefeng Mountain[ J]. Petro-
2008,26(5) :872-880. leum Geology and Experiment,2011,33(3) :285-288.
[21] 2R A 8RR TS TE R 35 M [28] CALVERT S E. Ocecanographic Controls on the Ac-
gt IR 2 0 M LT, Hb s Bl 1% 4], 2008, 27(6) : 63- cumulation of Organic Matter in Marine Sediments
70. [J]. Geological Society, London, Special Publications.,
LI Tian-yi, HE Sheng, YANG Zhi. The Marine Source 1987,26(1):137-151.
Rock Formation Conditions and Control Factors[]J]. [29]7 PEDERSEN T F,CALVERT S E. Anoxia vs. Produc-
Geological Science and Technology Information, tivity ; What Controls the Formation of Organic-carbon-
2008,27(6) :63-70. rich Sediments and Sedimentary Rocks?[]]. AAPG
C22]  GRAKKI SR IEHE 3 7 W8 266 o T gy T8 T/ A ARG Bulletin, 1990, 74(4) : 454-466.
BIF 08 7 0 08 B (=) 2 T 5 I X g A e [30] CAPLAN M L,MARC BUSTIN R. Palacoenviron-mental
UL AR A B & & By 3 R 2 L. UF KR o A M B, and Palaeoceanographic Controls on Black, Laminated
2009,14(2) . 1-19. Mudrock Deposition; Example from Devonian-Carbonifer-
LIANG Di-gang, GUO Tong-lou, BIAN Li-zeng. et al. ous Strata, Alberta, Canada[ J]. Sedimentary Geology.,
Some Progresses on Studies of Hydrocarbon Genera- 2001,145(1/2) :45-72.
tion and Accumulation in Marine Sedimentary Re- [31] TYSON R V. Sedimentation Rate, Dilution, Preserva-
gions, Southern China (Part 3): Controlling Factors tion and Total Organic Carbon: Some Results of a
on the Sedimentary Facies and Development of Palae- Modelling Study [ J]. Organic Geochemistry, 2001,
ozoic Marine Source Rocks[J]. Marine Origin Petrole- 32(2):333-339.
um Geology,2009,14(2) ;:1-19. [32] 7R MRk &k .ok K B 4. db e db i b ool A ke i
(23] fArAe, J/NHE, ¥ R A5, 4. AR WA A HLET 12 )% HRE IR R R b E R 2E D 4L 2004,

1A 5 el AR L 1. 98 A8 Il b 5. 2009, 14(2) £ 20-23.
NI Chun-hua, ZHOU Xiao-jin, WANG Guo-shou. et al.
Factors Affecting Organic Matter Abundance of Marine

Source Rocks[ J]. Marine Origin Petroleum Geology.

34(H8 1):114-119.
BAO Zhi-dong. CHEN Jian-fa, ZHANG Shui-chang,
et al. Sedimentary Environment and Development

Controls of the Hydrocarbon Source Beds: The Mid-



%4 &

PENALBAAR L 25 ERFARREZFN 29

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

dle and Upper Proterozoic in Northern North China
[J7. Science in China: Series 1D,2004,34(S1) :114-119.
XIE X N, LI H J,XIONG X, et al. Main Controlling
Factors of Organic Matter Richness in a Permian
Section of Guangyuan, Northeast Sichuan[]J]. Journal of
China University of Geosciences,2008,19(5) :507-517.
X5 B UL 4% 7 X & R KPR
TR IR BE B AR IR B i 4 R 2 L0 )L ol b 2 2 e
2010,12(2) :244-252.

LIU Xi-ting. MA Zhi-xin, YAN Jia-xin. Sedimentary
Environments and Controlling Factors of Hydrocar-
bon Source Rocks of the Late Permian Wujiaping Age
in Yangtze Areal]]. Journal of Palaeogeography, 2010,
12(2) :244-252.

YAN ] X, ZHAO K. Permo-Triassic Paleogeographic,
Paleoclimatic and Paleoceanographic Evolutions in
Eastern Tethys and Their Coupling [J]. Science in
China: Series D.2001,44(11):968-978.

FHE TR AT AT B R G
Z ISR L] RAR AL . 1988,8(3) :20-25.
FENG Guo-xiu, CHEN Sheng-ji. Relationship Between
the Reflectance of Bitumen and Vitrinite in Rock[]J].
Natural Gas Industry,1988,8(3):20-25.

PASSEY Q R,CREANEY S,KULLA ] B,et al. A
Practical Model for Organic Richness from Porosity
and Resistivity Logs[ J]. AAPG Bulletin, 1990, 74 (12) .
1777-1794.

RIRF 0 P, a4 Alog R AR f8 #2415
RN 5 2 A LT . Bk B E g, 2003, 18 (4)
647-649.

ZHU Zhen-yu. LIU Hong. LI You-ming. The Analysis
and Application of Alog R Method in the Source Rock’s
Identification[ J]. Progress in Geophysics,2003,18(4) :
647-649.

kAT K e v T O PR A R B R b N AL
RLTT A R 5 1 % . 2000,27(3) :84-87.

ZHANG Zhi-wei, ZHANG Long-hai. A Method of
Source Rock Evaluation by Well-logging and Its Ap-
plication Result[J]. Petroleum Exploration and Devel-
opment, 2000,27(3) :84-87.

AR R 2R T SR A PRI o A B U ik
WL TR 42, 1992,10(3) 2 70-77.

FENG Zeng-zhao. Single Factor Analysis and Com-
prehensive Mapping Method ; Methodology of Lithofa-

[41]

[42]

[43]

[44]

[46]

cies Paleogeography[J]. Acta Sedimentologica Sinica,
1992,10(3) . 70-77.

THIRE . DR R A M 2 IR 255 5 Ik« 8 s Al
Mo P A (D). Ay B 4R . 20046 (1) £ 3-19.

FENG Zeng-zhao. Single Factor Analysis and Multi-
factor Comprehensive Mapping Method: Reconstruc-
tion of Quantitative Lithofacies Palacogeography[ ] ].
Journal of Palaeogeography,2004,6(1):3-19.

TEVEIN, BESCH L ok AR A TN A b i 3 2 7 5 R
SR A EROM. B 5T« 3t 5 R AL 2002.

WANG Ze-cheng, ZHAO Wen-zhi, ZHANG Lin, et al.
Tectonic Sequence and Natural Gas Exploration in
Sichuan Basin[ M. Beijing: Geological Publishing House,
2002.

o SRR AR L N AL e XAl e —
KOG R A LI LT AR 5T, 2013, 27 (4) ¢
907-914.

FENG Chong, GUO Tong-lou, ZOU Hua-yao, et al.
Enriched Mechanism of Natural Gas in the Feixian-
guan-Changxing Formations in the Northeast Sichuan
Basin[J]. Geoscience,2013,27(4):907-914.
RGBT A AR L XAl LA
0 A A A A R A X SRR T ). A R S Tk
2010,37(2) :167-173.

WANG Min, LU Shuang-fang, LI Ji-jun, et al. Gener-
ation History of the Two Gas-sources of Feixianguan
Formation Gas-pools in the NE Sichuan Basin and
Their Relative Contribution[ ] ]. Petroleum Explora-
tion and Development,2010,37(2):167-173.

WRAEF B SO, E WL S5 1A T I AR R K AR R
B b B 5 A A B IR AR LB B A 3 F 5
HBIT]. B 4. 2007 .52 1) :95-100.

CHEN Jian-ping, ZHAO Wen-zhi. WANG Zhao-
ming, et al. The Upper Limit of Maturity Degree and
Potential of Natural Gas Generation from Marine Ker-
ogen: Tarim Basin as a Studying Example[ J]. Chinese
Science Bulletin,2007,52(S1) :95-100.

o AR A e B R A T R B B R
EFW R KRR HER B2, 2007, 18 (4) 473~
484.

DAI Jin-xing, ZOU Cai-neng, TAO Shi-zhen, et al.
Formation Conditions and Main Controlling Factors of
Large Gas Fields in China[ J]. Natural Gas Geoscience,

2007,18(4) :473-484.



