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Advances and trending topics in sedimentary reservoir research of
the Upper Triassic Xujiahe Formation, Sichuan Basin

Shi Zhensheng' ,Zhu Xiaomin® , Zhang Yaxiong® ,Jin Hui'

(1. Research Institute of Petroleum Exploration and Development , PetroChina ,Beijing 100083 , China ;
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Abstract; The Upper Triassic in the Sichuan Basin is rich in both conventional and unconventional gases,the temporal
and spatial distribution and enrichment of which are controlled by sedimentary reservoirs under an isochronous
stratigraphic framework. Exploration activities in the basin have drawn greatly from sedimentary reservoir research and
highlighted its scientific and strategic significance. Progresses made in the domain can be summarized as establishment of
symmetrical and less symmetrical sequence stratigraphic models and their evolutionary patterns of the foreland basin
based on previous Upper Triassic sequence stratigraphic frameworks. The Ma’ antang Formation to the third member of
Xujiahe Formation are marine deposits,and the fourth to the sixth member of Xujiahe Formation are continental deposits,
though still under the effect of sea transgression. The Ma’ antang Formation mainly consists of reef-shoal facies, lagoon
facies,tidal flat lake and delta facies;the Xiaotangzi Formation mainly consists of barrier sand bar-lagoon facies with
small deltas developed around basin. The second, fourth and sixth members of Xujiahe Formation are dominated by

alluvial fans, fan deltas and braided river delta facies, the third member consists of costal-delta facies, and the fifth
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member is mainly composed of lacustrine-delta facies. Five major provenances existed during the Late Triassic in Sichuan
Basin, including Qinling ancient land, Dabashan ancient land, Songpan-Ganzi fold belt, Kangdian ancient land, and
Jianglan ancient land , with each providing sediment inputs of temporal and spatial differences in terms of nature, scope
and extent. Sediments were largely sourced from the north part of the basin during the deposition of the second and third
members of Xujiahe Formation. Tight sandstone reservoirs in the Xujiahe Formation are closely linked to compaction
which caused great primary porosity loss and the quartz overgrowth in II and Il phases that further reduced the primary
porosity. The closed underground fluid environment also made its contribution to the formation of tight reservoirs. Sweet
spots in the formation were controlled by microfacies, dissolution, chlorite lining, and fractures, and thus making the
underwater branch channels at delta fronts the most promising targets for tight gas discovery. With major progresses in
shallow water delta research and shale gas exploration in recent years,shallow water deltas,fine-grain sedimentology and
deposition mechanisms , sedimentary process simulation and fine-grained reservoir characterization of the Upper Triassic in
Sichuan Basin,have become the trending topics and future research directions.

Key words : sequence stratigraphy , transgressive process , fine-grained deposits, tight reservoir, depositional system, Upper

Triassic, Sichuan Basin
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Fig.1 Map showing the location of the Sichuan Basin with inner morphological features and the distribution of surrounding mountain ranges
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Fig.2 Stratigraphic column of the Upper Triassic Ma’ angtang, Xiaotangzi and Xujiahe formations,Sichuan Basin
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Table 1 Sequence stratigraphy division schemes for the Upper Triassic in the Sichuan Basin
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Fig.3 Sedimentary facies of the Upper Triassic Ma’ antang( a) , Xiaotangzi(b) ,and Xujiahe formations(c,d) ,Sichuan Basin

Mo BT B A o S AN SR ST D R
A7 1 IURD R K SR I0T PRAD B2 52 28 i, hin L {6 ) ) 3 A%
PR 58 = AN AR AR B P R, AT S ik
AR AR o S RS A, A B 2T Y B 0
7S B DU 1| 4 M 5 B B LB = A0 U AR =
FHUNTURR, Il XA R 2 wh BB T s A9
TR T8 40 o 2 0 R RN I8 3 S AR A Ok vl i AR P43 B 1%
FROEY I 2 ) S SOU R A, L S I S 0 o M
THEE T A =R R 2 B A BERIZR N B
AT T DR X A9 2 2% 2 T 3 By PO X AR IR
KA MR B =AU R = AN A - TR
DUBUA R 1078 10 Ik [ A i 040 30 00 W0 IX 8 iy e A 3 iy
Z TG 0 X AR 3 A W 5IA = 91 B )
- HEIBUA R RS A B R
WANBONTEIB R GRS RN G R T R E =M
FELAAN , 234 P 1] vt 1K D3 Y8 9 R Sy 327
A 20 B R MR R A4 AT 9

TR AGH | e A0 B 8 U I PR AR T SR A
250U B 4% = A N PREE , AL 1E = A YK I E | 2R
LA VI =TS S =AU TR S Eh TR 5F
Ao AR SO ) 358 RO, B0 B AT BRI S
Bl )1 i ol % AR B B = A U R T = A
LR NP B IX e 7 MU A (18] 3¢ ), MR A
REER SR Jel Tl L g =& A Tt
(1473 B e L2 P S0 137 478 1 4 45 2R DU IR R i IE
LA (TR

VU ZE b =B G DU R T R A= A G
5 b R DR N AN < S e U E L LY (AR e
2, AR T X Al R LR TR E
RS 55, T — 1> DBk B VA A 73 1) B A i i 1 i
[ BEAR S HLAT At AL T3 o LA LS sl ol Bt
VU 3 e = P 0o 250 N 7 (S 4 —0 =
Bo) Ao b g (250 Be—i s Be) P A T AL B
BE2OM R A AR B, U 1 4 b VG B -



790 A E KRR MR

942 %

A DU )1 2 DR R 73 M DX 52 A 48 A B i 45 5 1
BETH Il e =& 5076 DS b =5 S
HZ B AR AN B o R T Ll 1P AT A
DA e T i i o A 1 A8 2 SR o BB, Il A 1)
VAR TS IR M ARG A YR ARIKKE B T
Ly IRAMUNE T4 SRR IR U ), T
AFAL Tt 670 280 5 50 ol 7 2t 6 210 ) 408 T A 3 O, 0 R
HEL D DT S B3R Vg 4 2R e e 0 X
Y- 1T b el AR A S B R ER S 3R 208 1k ) JE T
R o /N2 U 0, IR A 2 i, T
47 AT e AR ELAE P 3 BT A s DX e BE D S—5 180
VUBUAR RIEBUE A o 50— B0 = Bol st 31,
SEAN — HPORE A 1] AR AR 3 R LR T, e
I RS A0 e B R SR AR L KT, v B
Tl 2 BER B4l DXCAAY J8C T AR 1) 231 B B S M ] A3k 2
PR LA AT o I Tk B T AR ()
FUARACER , LA FREECRN )1 v ity D DR A 52D, — 3 0
PRI TR B, P4 78 B 5 B R 3 1L m] RE S A1 /D &
PIUE L AL T B, 52 S SR 3 e 7
RIERERETE 2w (2 Bz sh) , el g iy i 208
B B Fh T AR SR A MR 4 T4 K
IR = AR 2 K E SFE AT 5T R PR
PEEE R A A IR | 368 A0 )1 25 bR O T AR

CERRE 37 NI S et < 22997 WD s e W B 2SI
A R T R A0 BN LB LA R SR
R B A BERIAUS BELARP BRI F2 (K 3) 6

2.3 BEEA

PN ZE b =B G AR, 2R —H S
BOR W 2008 AFHT, MR, P 5 R 1 5
FIIE LN/ IN I 5 20 S ¥ 15 R Bl 8 98 Il 52 E AR 0N
I BN B R AR VLR S B E S
Gerp R BRI AR ZEBRAT S5 A AE AR
DR S 25 AT R TR 2 ) SRy S M XA 7 T A LA
FEL Lt SR AR (1976 ) AR i 0 3R A 43
Bk, 0 B LR 3], DO 1| 23 55 v e e o —
FACHEARE )1 PG A 30U DX AR DA, AR 302 1]
AR B E (2015) WA U1 4 b A0
SR — Be—250N B “ I INA T DU, il R S 40
g 7K 1 2 M VY R P A TR AT 5 RS T /K Rl A i TR
IR AR AR WA A FEE kA0 BOTE I, TR R W B4 T
FENNVEAIN s X5 ARk, — a2 3 WA 4R 41 |-
RGN G A g A R AR TR R R A
(2013,2018 ) MR 4fa Lo FTEEF &1 i Sk i) i rp R LAY

KUHE - J2 B AR R ) 28 i J2 BRAF W 1| rb # IX
DGR 2 hg A V19 DU AR,, W47 A R IR T 3 v g
R, BN GATAE = A MTURLT Y WS R (2011)
Ny Th e gl 2 — 0 5 20 70 = B n] B S Tl ARTICAR, 20
PO B —3S Be U b B AR o R 2R 4 (2012) 45
P = B 58 B 0l 2 — 20 = B O i AT,
Y Be—255 BEUURRIRHYY , il e 1 Tilmg Bery 7t
N5 H SN2 e 2006 2%, AEL)1 PG A1 v B X ATS 52
i 45 I S g A (2013) R R 4
(2013) A2, b =BG ORI, DU )1 23— 52 2
WA R

DU b = S G0 M LR AR 1 2 L AR
Foa e E AN ER S SIS . A S T I AR
HMIF T, W = B T B 2 A/ NI 2RI It 38
VU 233055 PR R AR i — H i 5 At , U )1 223
PR R B OR ™ o A BN B TURUR A
T AL B i YA ) 2R e AL, e LR B
W ARG T B AR 58 246 T, DU 2 5 AP EEAR TH A
ST R (NN X /K oy RN %) S <3 % e
¥y Unionites yunnanophorus , Myophoriopis , Permophorus ,
Modiolus %5 Wity 9L T B 5 9% LA/ N I 14, 0 9 &2
|z MR, B AUNBEE R R BUK - IRk
H W) 2 & Modiolus weiyuanensis — Unionites emeiensis ,
SKEHEE (1984 ) 45 H S 4 & & IR A Sh 1k A, H
“ I B IE SR AR A A K TR UK I s Ak P
AR L A5 DU 3 R 4 2 R L
=BG R E AW A TURR A I, A0 PR A XL
6] 22 4 J2=% BHODURG )2 25 SR )Z N 4 e TR A
T O bR B R R B 4%
i EEEGREREPRO SR AT, % A
SR ERTPE T KA BB . BT H o pr R W], b =
B GE KRR B I I8 T IE WK WA K AR 2R (7
PR 0. 5%0) 2 FEA HL R ALk B Oy i, b=
TG H IEA S S A7 W] A H) XU 285 3 A R AR
WL KA S Y TR, Po/Ph [E R AR CF 1
0.60) .8 - Flly - W18 Mot KRR A5+ 0 & F, H
EES SR E T AT S REE VR
BT AR F B, =2 AR AN LA ] T Y
ER AR I A, WS W A TE AR IR S A
LR,

AR EIA A, DU Za 3 b = 78 45 B i i 2 — 2
= BOREREURR, 00 Be— A0S BRI, A il
AHGTR BT PG AT v 3 DXCAT) 32 238 A=A B 5200
SV, U R b = G2 0 Tl A A D T UE



5 4 1]

JARAE 55 U1 Fil b =B G IR RIS R e 5 3 s 3 791

PEAAXEA R, B — 2D A A M Hh e O B o S 1T
TFREZ GE 1 A= Wy =2 BF 5, 57 7l AR W 2 T Bk
*i%” o

2.4 EHREM

PO o | =B 5 Rk B DU = 2 K&
DURVFIR ARG . SF U SE vT DAS (kb sk i 3
oA AL b = 0 TR A0 S8, AT R e 1T L b R A A
S TR SRR SR

IR DU 8 T G R0 )1 | v b DX 200 — B 2
DUBE, AR X [ R A Bl 2R 420 5 (2003 ) 76 91| 4
HoPGHP b = &G — B rh 2 B0 T SR g XU T

AR TR AT 3 (B A 1 ) | P TR DDA 1
RS AN == N o Nk 7 =8 I ST 65 = L L £ ) =S I il
N ARG TE ARSI G A . R 1 DR A ]
A% 4>H Sa,Sb,Se,Sd, Se 25 B B4 (2008 )
FEV )| Z 3t R 2 — B A2 DU B s Hh R B T B[
IR TTRR, SR AG) 385 A0, 455 IS T A4 3 ( ol T 2R ) (7R
TEA I (Al SRR IS ORI 46 E B ALK
SAREIE S i B UURR  FR SRS 23 A= AR s iy i A
B ZEY T A o XX TR 2R
KB T =MMargariksh,

TR R B A BT IR ] LA iy A1 P X
B ERERET T/INET AR H = A
o G\ A R LR ) SR AR AR T A o S R A5 (2008 )
TR ARG LR ) T A R 4 L B2 AL
TR AP RRIER - AR TRV T4 1 , E ST
TRERME LT FFE 4 (2012,2016)
FENIEF2H R BT 5 i ik 2 1 DRI e A AR TR (AL
FARRA REARIR S ERE ) MUK YA IE (B AT S5hi
fidRcAn T A ) M 58 iV AR AR TR A9 1 ( gk Bk -
B BERE) 0 SRR AR TR A A S
YERIAH SRS TE A 3 (4R BR - AL HIRJZ ) b RS fi
K AR A TE CRAL TR AR SRR — 2 B
BY) IRV CRAR B IR I VA T) 4% ixX SE TR
WYIAS T ST 1) L X i = B 14 1 32 3 A i B, B AT
SNSRI - H AR 557 AR w3 np
A WA B R SR IE %

SRR, U1 i =& 5 FH AR B
HIAP AL TR A B B, v T3 D LU LA S ] DA
) 5 A TR S B R AE 22 51 s QAN [F A DU R
T 53 A7 B\ 1) 3 AL R A 5 B B S 1 5 A T AR AR T (] 44
MRS S 2 ME AR T, WKL E W2 b 2R 5% |t S4B 45 it
I8 s @F VTR FE BT 20 2 0] 1 56 R 55

2.5 “FE-iC"&E%

— BRIk, 2 AT SR R ORI A T
G RS BRE Y AR R AT
il U - P AEAQ 242087 46 T BOW 10 1| 24 1 = & 5%
“PE -7 RGTFR T TR A AL | FE R TR
B AR, AR T RS,

KT G b =B WYX 5346, BRI N
FEAEZW T B R EL L Bl AR — HARoRs 3ty (e
P ) R R AL R () b RS R IR
DX 4587900 iy Bk AR L L o I ol R U, IR
AN S LIS Al LU S TRV Jodal s b
W — H AR A il e 1Tl S PR BREE T () T ol
& TR, I IR A 43 DL TUR A RN S B 3, 00
EACET S R R B R IR LR S o (R S
FRIE ) AU 0 325 VTR (3506 ) iy il Sy by Bt o 9
WIIRZH 53 LIRS B FARA N E

S WU DX AN [T AR 357 f 5% o 05 AR A7 A
K5 THEEAL RN FALR TR, FEY PR A
AT T A e 22, )1 PG AL e b e R
TERCHL T = MR (1] 3a) . NETHRH
AP HA, REE BGOSR AR &
YRS R A PG I B e P L 1 R O
JEAR (4 AT = AN AR (1 3b) | Herp 1 A g 1]
LT3 4 X DA PR 1L 1L 2k 1 0 1l ok
FAAME — H AR ales '™ BG4 A — BRI =
BRI, N PG AL R U S ok B TR - T Aok
G Rk B T8 AR IGS e e BT
TR ol b 16 g JE A B AR — B = AU — R
SR 3e,d) , B2 DL AR B4 FITUR A
B T RRE L LA IR ) PR L B
o IR [ TREE AR, DR E TR
54 7E 2T B BERT G % I 28 ¢ 7 1) 45 R A
(SRR = F DR L 200 X A S L) RV 0
Sy BEA i A e 2 B0 W U, S T 1R 36 1L
U (E AR AR e 2 0 2 AR B e
YIVR 32 R By Bl R, DLBRIRI = F PN DA S 1A, b
PRIUBLRE XTI, 7 20 LA S AR Sk 325 )1
JR T B 2 T M DX R A2 VTR () R &
B ORBIP K = A P ED IR, 50 240 LR M A S
JE 3 B R R S b B T AR AR
P BRI e T A B B T, A
— ATk e g B = B
SURIR, 0 3 5k B T A AL, oAt 7 1o o 5



792 A E KRR MR

942 %

M 0 FEL AR X 58 /0N o 201 DU B Fn 20t 7S Be & & I, )1 v b
BeATS DA RERE [l Ll 008 ok 32, B3 — A — R =
NIRRT IR IX 2ok A Tk - H Aok 4t
I 7 o 1 P R A2 B Bl A U RIAR I —
HAom A G T Y SE R 2 A a4
IR A AR it A e By 0 /> P D s L A I G
TSI R Ly s 0 D R YT R ot A U ) S L
K, TFHOIESR S, KAEK =AML T, 5w H- 35
AR AU R 43 3 X B R
VU 2 b 250 ST A 058 DX 1) A B D6 S %
P57 1) S5 12 B H A Al R AR bl B AH B A FH G 25
o W =St AR AN - H O R AL
ORI TR AT, TS T 2 P9 AS ) b DX 08 %) 7
T S B MR, o 7 A [+ 24 250 A0 AR i) AR £ T AR
RZR . SZARY IR, 25 A R 7 Y = ff N 2
S, R 3 M PR S 2 e AR L =
PN 2 T 43 Ml B 3 0 AR 1 3 ) 2% 3 R 3y =
FAIMDIEUAR R

2.6 HETHEERFERFMIE

VU ZE | = B B S iR S A R R
AR B AT 45 W) O i RN A5 R B Th A Y
PR R R, SRS R R IR AL B
AR ZE, R kBT A L= LIRE 2.
BT A — R AE 0.32 ~2.45  Fe i Al 3k 6. 14, g4k
VEaE— R S5% ~6%, femnl ik 15%, 20k
Ly SRS SR b st Y- 171135 0) | B = & S 297 N7/ d
PP M T P A L 3% 38 PR 22 (R R o FOP B FLBR B
4.77% , F/INMLBREE 0. 10% , 5t K 18.27 % ; F-198 5 %
$70.19 x 107 pm’® , F/NEBEHRL T 0. 001 x 107 pum’,
BRA3K 50 x 1070 um™ ™) i A5 1] UKL N 5 1L L85
REFLARL RIS AL 3, L2 T 0.001 ~ 100 wm, FEA
F0.01 ~10 pm'®’,

=BG G A R i e A AR A I S 25 R
I B )| v — 2 Ml DX P A X A, FLBREE R 8% ~
10 % ARE Al T o7 LGB, PG AL 3B 0 )1 9 R b DX 4
B ALBREE R 4% ~ 8%, 1| 7 B b X fifh 23 & AR A 3K
%LU 2E . B X Y R, — R R T
7% , BRI HLIX IR Z , —TE 6% ~10% , )1 PG R Hb X 4
AT 7R 4% ~8% o ST 420 7S B 1| v i i
B R M X PR S, FLBR RS KT 10 %, )17 R it X
WIPERE 2, —BEAE 4% ~6% 7 o JIPHAL TR X, A4
PEAE 2 3220 A T 83 = AN T 2K T 43 ST B UL
P it 2 R B K, ARSI 5 1| r b IR X L I i

J2 FEFAMAE TR = A AT Z0K T 4 ST i, %2
HE T LA X B/ P R X

=SSR ARE S S RAE T T 2R s
VEF, E BEAL R AR E S0 FEVAVE T IR 25 VE T L [ 2B
A AETHA AR S A AESIA S A A
T A P L ok F P N A Ak VR 2 — B0 e R
WY A R R A T PR 2 A A
JREIH A, TR U A FLIR TR A o 1 P
DX | H e X R 3 AL P 9 S B R 25 5. )1 P ML X
JCE R B 2 R R SeA I —4 1 e —4 13
PR et —5 1 39107 i 0 Je 25— T 004 9 ok
RER T — KA B VR i — 2 U A e 4% % R A
i 55— 1130107 Mo A e 2 — KA s A P —45 10 400
U0 P4 T0I A7 S8 A L ke 5 e JEL—465 T 40 B i 5k
e 45— R R 5 AR T AT D45 TIL 3 4 i s 24—
W7 G S e s ma ™ o N M X R A
I N R 7 A (Je SR — a9 T W
K15 A7 W I — K AT T Vs 2 R A LB
P— 7 TN (A F60 A ] FL AL 1] 35 7L 75 33
A0 ) — Vb P — 3 TS99 A Oz 1] v Lk P 1
FLH B 3 —E i (BT ) —A = A—%k
(I fAT) 1A 25 A0 —— 5 WA/ FH— A 35 7 il £ ik
TR R b TR SR P O 7 A o X R
5 A FLIL PR DR 3 /N , A 3 T 300 60 TIT 4000 2 o oK 3
— 2B INEAEFL B, AT B0 M R R R R I R A
FE LR L —F

DI X1 = B e A T 2 5 A 2 T 2 0T
UM T pl /S U 0 e s RS e ik 7 L AR
TR 2 T A 2 IR PR 260 URURERE RS R g 2
JRATERAE , RN E RO 35 T VU R AR 2043 Jhr
JE RS L BB IR 2 i R, I =
SN, 1 b X B TR o R, =
FARTZEK T 43T TE R 1D 2 M By, JLF
PIFLBREE — MR 8% LI b, IR R 1 x 1070 pm’,
VA kP2 ke 36 0 T 2L A o A R
EVERTY EEERIKAT B SRS R R (4%
S BRI A ) B, B2 2 500 m, FfAk
WG R B, v b R SR A A LR - R 2% , B
BTk 5% , A FLBE o AL A HLAE T 3k 40% L E
LI S S P8 T AT LA A S A K fi R
B FLAS MR o TR, 8 30 B 4 D8 7 7T L 43 B L B
TR 17 ST B B TR BEL L 1 A 0 B 55 W 7 R IS A
A FE TR R, HETTAMH 1 A2 i A K M
TR 5 10 SR 5 ) ok S B 1T LR i B 25 () LA 0%




5 4 1]

JARAE 55 U1 Fil b =B G IR RIS R e 5 3 s 3 793

B, W FLBK IS % Y E 083 | [+ e e v e 4
IRPEST . =BG th T =AM TSR T 7
DL AT RS A 3 A T RN 8 A R ¢
WAt A A R AR oA T2 2L A I P, DA i
IR B R B SRR A ™ R . 1] PG M DA XS
Pt = 32k T T = AT 2K~ 23 32 a3t
R, HIE i 2 54 AT IR s AR FLBR DR AF 25 1
VIR T FLBRORAT 1998 2 1 5 B LA B S TE AT AL
B PP A 5T

NIvh b =B GG 2L ik 2= AR B SR
il ™ RFAIE , 20 SR A R R R AR A
JRrAR A e UK R R AR AT, L IR A
B ALEEROIR G T T U R AR DL R R T AR 3
S AL, BOR A I B FE i 3h ) 32 EOR IR
TR A I, 1288 05 s 2O IR AR R Y B i
Y EAER], RAETT X RN 3 Syl A",
FAT LU/ 220K 8l AR X AL AR 2 T A R

3 AR

3.1 fniEEK=RINFR, ARAXERE R

SAPNTIFZE I s A5 A, JH DRI 2858 5 B i A
R T — A AR T R i s 7 =4
BRI AN TR 25 01 PR i 25 0 3o A B T 2 L
A TR , 293 WDAR T 2 0B JELRR , BB 25 Tl <R
e = N B IR R 2 ) AL A
TAE T B KA B K 5 B 1 25 5 B K IR 1K 30
SR AT T DX IR M | 5 KA 1 e 5 60 990 - T
-1 ) A Al ™ i AL T A [ 42 o PR 22 %0 = £y
WIHEAT T 2 Ge 288050 43, R R 25280 = P AN T 2
I P s A A A 2 e 92 %

AR K = MR T [ A 1 e Of
IR AR FE R R K = AT
FLUAT 20 140 80 4EA1*),20 4 90 4EAL, AR R E
TR S MRS R RIE R R
HCRT 4 R BRI A5 T 40 R R | 2o R R
R, TR 152 W S T T W A8 Ak ity A1 |y B T R
TR RIS, 21t LUk, ek = f M 0 BF 5% 4R
T LS J12% A R B R 5 R UBL ] B it
FURER 4500 S B A IR B T 3 A o A
MW -2 | 4 Hb e (2 0 TR K MR AR T L T SIS
LIRS 2 WU A B R . K = A N
FERE VRS AR , A4 U T AR e
B 3 C3STRUR KR &, SRR A5, 24

AR R R AT

U Z b = S G A R T R o A, DA B PR 2
TP R P I B . — B2 U, U1 4
o b =BG R R K = AN R E
IR K = AR TR R 22 TR AR 20 e K
RAT = AN TTRUE S, AT R4 B =R T =40
YHF B = F N T 45 B BT = f i 4 FPE AR, 4B A4 R4
(2015) A9 PO 1| 4 b = B 55 0 44 B PR T80 A A
T 5L B T 4 K = A, H TR KO A 7K
WA, i M A oA s R E A R Y

TN b =BG %K = MM BFIT, B %
HE— 2 S T A . D AR A A R 2 K =
£ N A TRV 2 A 5 PR #2852 A [ 44 s 47 A [
JEOL K = A NIRRT 5 5 A & @) R
AR K = AR L 75w L @ A
T A e A5 AN [ S22 57 T K = A 9 A T A 45 2 B4k
B, 3 LA I [ A fige e, AN ASCREAR KAt 2 )i
i =BG p R & TR, X 3 B R R A =
FNDTR A BIIE IR AS [F) 28750 25 M = 11 I PR A R
LB BA B Y,

3.2 FRANMARNEBERAEEE#H R BNEHR

3.2.1 FAWMBRRBREFAAEX

VUGt - =BG R N AR
B AR BN B B AR TR K LR & o Ak
DUBLESE T U A K i i (5 B, 2K E i — &
HH: DU Far oy A T A A A A R A S
S3AN AR T 2R ROR B U R R T — S R R
v AR

AR MBI R i PR B AR FB A
A 2ERAE B 53 255 58 TR BN ) 2 K TR HL B A5 Dy Tl
WS LR . WF9E iR AR G 50 10 38k
H A O AT AR i HLA AR T B AL B A AR
FUKAE LIRSS . DFoE B R T B 6 M S A
BArHT R R RIS R LS Ok CT 4
K CT BREIEHR X A7 5 42 0 b X AT 3 2 6 2 T
FE - SEM ,FIB — SEM | Ji - J b T 8% . J8 g i 5 i . X
SRR SEM — CL 55, 0 LA AEAE M JEFT P R
W4 5. AMIRZ oy 2ok A Ba (L858 A EUm
AL, sk 1 RN IR A BILT 5 9 TR 4H 43k
A EAEKAR A AR S TR/ K A B AR 0 A
(R B A KA AR A LB 5 ik AR
DL BRUBURL 2L ORE e RS A TS AL - 0
LA CUMES) RIFIFh Y2500 58 iz | it



794 A E KRR MR

942 %

1B B IR AR B AR R A 2 A s
B e 2 LT B TR RN 1 i B 2 A
o ARLTURR ] e 7K R B A58 = 3 R A=
ARG HOIREFR TR T AR AR
Wb IR 3 R DB A HLI
AR S IR 1 AR T A PUTURAT R
BEAL I TR

VU Z 3t b = BRI 2R GE 0T JRE A DU FR ) B3
(AN LT AN B RS IR S i S AR U
HESL AR TURUA A 23 2877 58, B A [ 28 B 4k T A7
VTR T A LA, O S AR D BB AR
TEMCHERD b ARG =B 10 )1 i s 5=, RS
ST RO IR B AR S A B2 A il e
AR ERI KB T, S AR OB RE R R LB,
IR ATBLDURUE A LR 00 R m R, LR AR
URARIIRTIT 42

3.2.2  mAnIUARCBEE AR B TR AT A

T S S HIE RIS, v R 0 R v i i U
FHRIBEAE 3 R S AESR WA ARG 502
PRI RS T E GG, LU an iy ) 1| 23 K% J) 2% e -
b R4 2019 AR TS P25k %] 153.3 x 108 m® Db,

i VAR L 2 3 B O A e R ) R
FRERE 1), IRET W AR A B SRE, e kT
HOFZEEE R ZEAYOIRZ 3 AR 2 B UL M AR )
PRAE . RIREUZ Z5 4, AR DT RLK S JZ B AT 4040 0 5%
HERBS RS TR AT 70835 78 T MR8 120 4 Fhk
T KRy o A U S i, A AT R4y ek
JR U R G RS B TR TR A SUA N AR
TOC &1, g A3 43 ok s A L 0 & A BIL T oL
A VRAVR A S, TURTYORILBR AT, LA L
AL TCHLALAN e 2 4 S N 3, A HLFL B o BO i
50% . TUALEBIZEMAEZ4E . 245 % 42
VAL S | BGRB9S ID A hy B ) 4k
Fhrak g "™ v | g K JE 2% T2 - T TR
Je—""NZEAR TOC & EEhET &R S AL
BREE B K508 R AR R, IR RSB )
JRZE H X KT X AR A UM X | B X9 O X
WA Z 040,

VU F3 M b = B G5 /N T4 2 = BRI T B 2
RURUL T . ERT, B/ N T4 20 = B R 20 1 B
U A AR R L 23 oA DTS A 2 LB
TR PR L R i o DX A TS o i 306 B L 7Y 2 3k
A T 5 R BB, T R 200 114 J2 P 0] 43 RO R L,

DU MR 50 % B 4, 2 T e 40 T 3 2 DDA AR
TR TIRE WA DU i DR A AR 2SR e o 25 4y
A7, W B ADRLT R ML, BB 802 R 24 5 2 A
FRIE (FLAE 2255 ) B\ 1 Je A B4, T ) 5 A 2
RUR 25 o A o A RGE0) XRD 425 FURG £ 20 B
TOC & &t &AM A 12 A 2 B, B 0L
“OSHETRAMIE MOLIEELSC R sl ik FIB - SEM K CO, FiI
N, BB W 1 R oK (SEM 28 Z 05 i3 RBIEST, i
FE DUAFLBR 2SR AL IR A5 40 . A LAl 1 38 LA
BB 7 43 B , A A0 D AR LA R A R
AT . 5,250 DU WA 5y 8UZ AL K
ELE R S VA L D1 e = 2 S N B U
FUR BRI, BIRA DU )2 B RRIE B o A A o

3.3 BEBIRAIERY, BTRARRKITRI RS L
FEF0 A E AL

AT, DB FE A0 oA DU AT T B T 2
AU B AR R S A DB R A R HREER
P TURUA Z R 82 0 O B DR 3R, 3t o S i A 5 7Y
ZTADX R 5 2 (M AR AR ), AT P B LR A 7 A
SR DB BB 0] DL IO #) ot iz
LR R A, i ol AT A [R) 0 RUA 2R B J A oy
AE 23 AL AR AR I . ORI AR AU A 7o 7K A 5
B AT AR E A P RN 7 3, KR S A A0 2
A HST e B G R TR )
AN TP AF PR A6 20, {8 AE T A
PR, ATHIE S RSB AR AL TT %, O
SESZAHR A LAY PR, K o i DC R R F 52 I
AR AR ASEAD Sy BE i, B ff 2% OB S 500 B AR
A, B A BRI AT A BN B8 i S H
7R Z RG] .

VU b =B Ge 20— B A B A2 7S B AL
PEIB ULRUA 32, = MR R AR A1, s 4 /)
WA R A = B LB AR DURR R 32, T i
KIEA A o RAKTURL AT RLZTE R SRR
R (D R[] J2 B ok B 22 S 18 AT AL s ) S [ g
A B AR B R 2SR s PRI I 25 oA B
HE LK FR ;S MBI & F R E TR S, A
[RIDUAR A & S e ) DL RUK Bl 7 25 A AL R s AL
DRI, A7 b B TR SR AU M SR AT LR B , 3
e B AN [R] ARG 3 15 Bl 5 B IR 7 I S A
TEUURE R WK AL VD Y8 9 INC 25 RAUL 2 8, ) R A
P R OR KA D DR RN K B ) SR, Y i
R, TSRO AL



5 4 1]

JARAE 55 U1 Fil b =B G IR RIS R e 5 3 s 3 795

4 4 ik

1) PN - =BG A7 e A 3 FZ e =3 5y
T H—MIr 5K L =agk 3 MR T
MERI(STRURFF) 58 R0 05 5600 L =&/ 45
101539 2 AEAR I 6 AN RYI IR i I E 1] 2, 5 =
Fid] 7307 58 L =BG h 4 = RIRF . A
TS AR RRAE , AT 1 i 7 b X R 28 R A0 R B 25
PRy J2 e 2 FE

2) DUl G b =S W A A AR TR
AR AR AN =R, N P AU R /N T H A H
BREERDII — JE AR , 00— BT B 3 R 5 T U
AN RO = AR SR T = AR A L
BUAZR 0 — Bt /0 00 BRI 7S B R A e K = A
U HESL GBI - = AR UL . S Ah, B =
B ZB A WA TR R R

3) Mg s G AR e s A LR A SR
PRI, U1 253 b = B 40 B I 2 — 20 = BN AR
UURR, 200 BE—S BOR AR TURR (AT 32 B g A=A
MR

4) P b =B G A7 AE Z It il L R B Ly
Bli A — H AR S (e T i) BRE Y AT R
(F0) Wl S RMIR X, AN [) W U5 DX 4 0 A Tt 5%
M 5 [ N LA AE IS 25 22 5% o IR X TR I R 23 A1 2
JEl AR B 3 % s ], A ) R DR = B 6 )
U Y LB R AL BRAS A MR T 8=
A i R S DU AL P A R 25 52

5) PUIZEH b =Bgr ik = MR AR iRy
ST OGS RN ATRLI AR 2 LR 5
AMGETURUH RIS, R AR B R JETT 1m)

& % x Wt

(1] SBIEH XCHEws , #h A, 4. 101 G I8 54 [ M. bt
HbTT S A, 1996.
Guo Zhengwu, Deng Kangling, Han Yonghui, et al. Formation and e-
volution of Sichuan Basin [ M ]. Beijing: Geological Publishing
House,1996.

[2] 25,40 ARE, A F, 2. 101 f it b = B GE A5 5 i 41 S
B EEMERIM]. JURAEH,2010:28(5) : 1037 -
1045.
Li Wei,Zou Caineng, Yang Jinli, et al. Types and controlling factors
of accumulation and high productivity in the Upper Triassic Xujiahe
Formation gas reservoirs , Sichuan Basin [ J]. Acta Sedimentologica
Sinica,2010,28(5) 1037 - 1045.

(3] HadRA: A, b, 25, 701 F tth W = 75 tH % i 220 X X
ST RN SGE SRR (1] MU %4 ,2010,84(3) 387 - 397.

(7]

[10]

[11]

Shi Zhensheng, Yang Wei, Xie Zengye, et al. Upper Triassic clastic
composition in Sichuan Basin, southwest China; Implication for
provenance analysis and the Indosinian orogeny [ J]. Acta Geologica
Sinica,2010,84(3) :387 -397.

TSI, FRIRA, AR AL, A 0N TG 2 e AR 42T 5
BRI A L [T ] 52442, 2010,84 (12) 1817 -
1828.

Dai Zhaocheng, Zheng Rongcai, Zhu Rukai, et al. Sequence filling
patterns and oil-gas distribution rules of the Xujiahe Formation in
the Sichuan foreland-like basin [ J]. Acta Geologica Sinica,2010,
84(12) :1817 —1828.

TR AR, B, S5, ARG | v AR I v TR X = A
HIZR AR — LA DU 43 B =g [T ]. s iRt
2,2017,52(1) :270 - 284.

Shi Zhensheng, Qiu Zhen, Dong Dazhong, et al. Controls of paleotec-
tonics , paleoclimate and base level fluctuation on the type and struc-
ture of delta front: A case study of the Upper Triassic in the Sichuan
Basin, China [ J]. Chinese Journal of Geology,2017,52(1) ;270 —
284.

ARARE XSO, TKRPSEH , 5. T IORT B W K = S
ORI IS 434 [T ] #1BT%4H ,2008 ,82(6) :813 - 825.
Zou Caineng, Zhao Wenzhi, Zhang Xingyang, et al. Formation and
distribution of shallow-water deltas and central-basin sandbodies in
large open depression lake basins [ J]. Acta Geologica Sinica,
2008,82(6) :813 —825.

BASCE, N MM IR AR AR, 55 DU 2t G T 20— = Bt
ARSI N O 1 56 R AN (1], A B i 507 %,
2011,38(4) ;385 —393.

Zhao Wenzhi, Bian Congsheng, Xu Chunchun, et al. Assessment on
gas accumulation potential and favorable plays within the Xu-1,3,
and 5 Members of Xujiahe Formation in Sichuan Basin [ J]. Petroleum
Exploration and Development,2011,38(4) :385 —393.

AR BXIEEE, 4 3, A5 U )1 At b = g0/ N A DURUR
AE BT LT b BAA4R ,2012,14(4) 2477 - 486.

Shi Zhensheng, Zhao Zhengwang, Jin Hui, et al. Depositional
characteristics and its geological significance of the Upper Triassic
Xiaotangzi Formation in Sichuan Basin [ J]. Journal of Palaeogeog-
raphy,2012,14(4) :477 - 486.

BT, UL B AF A DU E IR SR R [ R
PN b =B g g iR R [ )] H oA T4, 2016,
23(2):158 - 166.

Huang Jinliang, Dong Dazhong, Li Jianzhong, et al. Reservoir cha-
racteristics and its influence on continental shale: An example from
Triassic Xujiahe Formation shale,Sichuan Basin [ J]. Earth Science
Frontiers,2016,23(2) :158 — 166.

I, G, W22 i, 55, o [ ol 2 BT ok Jre 5 O s R
SRR ] PO ,2017,35(5) 888 —901.

Chen Hongde,Hou Mingcai, Chen Anging, et al. Advances and the
Major Scientific Issues of the Paleogeography in China [ J]. Acta
Sedimentologica Sinica,2017,35(5) ;888 —901.
KA, RIET , #H T, 55 YA VTR R AT S A e —56 20
J PRI 2 K2R [ 1] PUARE,2019,37 (1) :1 - 16.
Zhu Xiaomin, Tan Mingxuan,Dong Yanlei, et al. Current hot topics

of sedimentology ; Comment on the 20th international sedimentologi-



796

5 KRR R

542 %

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

cal congress [ J]. Acta Sedimentologica Sinica,2019,37(1) :1 -16.
AR, FEHOTT X0 bk, 45 A R A ORI oY R
ERR S AR AT [T]. HA#RT2%,2021,28 (1) : 1 - 11.

Zhu Xiaomin, Dong Yanlei, Liu Chenglin, et al. Major challenges
and development in Chinese sedimentological research on petrolifer-
ous basins. Earth Science Frontiers,2021,28(1) :1 —11.
R, AR R AEF I A DIRE R S R [T]. DI,
2020,38(1):1 -29.

Qiu Zhen, Zou Caineng. Unconventional petroleum sedimentology :
Connotation and prospect [ J]. Acta Sedimentologica Sinica,2020,
38(1):1-29.

Schieber J. Mud re-distribution in epicontinental basins-Exploring
likely processes [ J]. Marine and Petroleum Geology,2016,71:119 —
133.

AR R, B AN, A RV 38 )1 A TR R
[J]. v ER: R FR,2020,50(7) :903 - 920.

Zou Caineng, Yang Zhi, Sun Shasha, et al. “ Exploration petroleum
inside source kitchen” ;Shale oil and gas in Sichuan Basin [ J]. Sci-
ence China Earth Science,2020,63:934 —953.

XS R TS, 28 A, A DU )1 4 3t 78 A R = S i A0 b 2 R
HYURIHS[T]. Al 5 KRBT, 1982,3 (3) : 204 - 210.
[ Deng Kangling,He Li, Qin Dayou, et al. The earlier Late Triassic
sequence and its sedimentary environment in western Sichuan Basin
[J]. 0il & Gas Geology,1982,3(3) ;204 -210. ]

Li Y, Allen P A, Densmore A L. Geological evolution of the Long-
men Shan foreland basin (western Sichuan,China) during the Late
Triassic Indosinian Orogeny [ J]. Basin Research,2003,15:117 -
136.

XUBAR A 2RZE, S BR AL, S5, DU 1] 434 VY B 0 = 5 tHE T A Bk R
e ~ WA O R LT ] Al 5 R AR BT, 2009, 30
(5) :556 -565.

Liu Shugen, Yang Rongjun, Wu Xichun, et al. The Late Triassic
transition from marine carbonate rock to clastics in the western Si-
chuan Basin. Oil & Gas Geology,2009,30(5) :556 - 565.

HESEAH. b 147 7 B0 3202 B 0 b2 #8000 B e = & HTURR 430t
R[] Hb2RT4%,2010,17(4) 199 - 111.

Mei Mingxiang. Stratigraphic impact of the Indo-China Movement
and its related evolution of sedimentary-basin pattern of the late Tri-
assic in the middle-upper Yangize Region, south China[ J]. Earth
Science Frontiers,2010,17(4) :99 —111.

SEERA. I DAL = 2t & 0 1k o o 4 R — i 1 ) DTN
HISMTLI]. LB, 2009, 11(2) (125 - 142.

Wu Xichun. Sedimentary facies analysis of the Late Triassic Carnian
siliceous sponge reef-oolite bank complex in northwestern Sichuan
province[ J]. Journal of Palaeogeography,2009,11(2) ;125 —142.
S EIRAE L, A NP X =B G/ N 2 R RE D 40
KIS T]. RIS HERFL A ,2013,24 (1) 119 - 28.

Jin Hui, Shi Zhensheng, Yang Wei, et al. Barrier island and its gen-
esis analysis of Xiaotangzi Formation of Upper Triassic in central Si-
chuan Basin[ J]. Natural Gas Geoscience,2013,24(1) ;19 —28.
i, A, BB, A5 PR U1 f st b =B 502 )y 2 R 53 T
RI] RART,2011,31(6) :28 -33.

He Li,Li Mei, Xiong Liang, et al. Re-discussion on the sequence di-

vision schemes of Upper Triassic formations in the Sichuan Basin

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[J]. Natural Gas Industry,2011,31(6) ;28 -33.

KR, DR, B . 2GR LD 5 AL o R AE 5 e 1) L
PRAPEGEAL[ T]. KARA Tl ,2007,27 (4) 28 - 30.

Lin Liangbiao,Chen Hongde, Hou Mingcai. Characteristics of sand-
stone composition of Xujiahe Formation and evolution of Longmen-
shan thrust nappe. Natural Gas Industry,2007,27(4) :28 - 30.
IRIRA™ FAI L, AL, 55, VU )11 25 iy il 42 4 200 53 4 )2 7 -
AR BRFAE T ] HUBTIE T, 2009,55 (4) 484 —495.

Zheng Rongcai, Li Guohui,Zhu Rukai, et al. Sequence-based litho-
facies and paleogeographic characteristics of Upper Triassic Xujiahe
Formation in Sichuan Basin[ J]. Geological Review,2009,55(4) .
484 —495.

TE T MERA, 2248, 45 VU1 2 AR A =% e A 5 ) 4
JERI 535508 e—RABMNET U XA B[] 257205, 2017 ,41
(1):94 -102.

Wang Changyong, Zheng Rongcai, Li Shuang, et al. Stratigraphic
subdivision and correlation of the Early Triassic Xujiahe Formation,
east Sichuan Basin; A case study of the Woxinshuang area [ J].
Journal of Stratigraphy,2017 ,41(1) :94 - 102.

FEAHL RTINS 83 R P — e % B iEgh (1], 1
J1 s 5242 , 2003 ,23(2) :65 - 69.

Wang Jingi. Recognition on the main episode of Indo-China move-
ment in the Longmen mountains—A re-view on the Anxian tectonic
movement [ J]. Acta Geologica Sichuan,2003,23(2) :65 - 69.
JEHREE A . DU - =B SR R IR A A R [T ]
PUFR2A4R ,2011,29(6) 11058 - 1069.

Shi Zhensheng, Yang Wei. Genesis of widespread sandbodies of Up-
per Triassic in Sichuan Basin [ J]. Acta Sedimentologica Sinica,
2011,29(6) :477 - 486.

TS BN CRR, A i, AF. )1 TG B v BE b = A A T 2 0
TBZ PRI SUURAR [ 1] Hh)2 % 4% 35,2016,40(3) . 278 -
289.

Meng Hao,Zhong Dakang, Li Zhuopei, et al. Sequence stratigraphy
and sedimentary facies of the fifth member of Upper Triassic Xujiahe
Formation of the middle part of the west Sichuan depression, south
China [J]. Journal of Stratigraphy,2016,40(3) :278 —289.

ke (1= g O e [ B =2 o S A R e e
FRRE BT AR T]. AR ,2015,54(3) 1396 - 403.

Jin Xin, Ji Guofeng, Shi Zhiqiang, et al. Siliceous sponge reefs of the
Ma’ antang Formation ( Upper Triassic) in northwestern Sichuan
[J]. Acta Palaeontoligica Sinica,2015,54(3) ;396 —403.

AR, R AR, S U1 ft b = S T R AL DU
HILIT. A B4R ,2015,17(6) 1771 - 786.

Shi Zhensheng, Wang Zhihong, Hao Cuiguo, et al. Sedimentary faci-
es of the Upper Triassic Ma’ antang Formation in Sichuan Basin
[J]. Journal of Palaeogeography,2015,17(6) ;771 —786.

MARA A, 4 88 A5 I — I B IX =& e DR B 5T
[J]. YUB44],2008,26 (2) ;211 -220.

Shi Zhensheng, Yang Wei, Jin Hui, et al. Study on sedimentary faci-
es of the Upper Triassic in central and south Sichuan province [ J].
Acta Sedimentologica Sinica,2008,26(2) ;211 —220.

FRERA W, B IS AR, S DU 28 FT Rl A b = G g
AR RLT]. R TE,2011,31(9) :16 -24.

Zheng Rongcai, Dai Zhaocheng, Luo Qinglin, et al. Sedimentary sys-



5 4 1]

Tt A , 55

U b = B eI Z O it

o SR G T 797

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

tem of the Upper Triassic Xujiahe Formation in the Sichuan fore-

landoid basin [ J]. Natural Gas Industry,2011,31(9) ;16 —24.

BIa 5. X g5 - =& SRR — e R RUE [ T]. K
SRR T,2011,31(9) 12 - 15.

Luo Qihou. Understanding of the Upper Triassic sedimentary facies

in the Sichuan Basin [ J]. Natural Gas Industry,2011,31(9) ;12 -

15.

PR G R K IR = e 10 4 s AT T 2 AR 2

MR LT] . PURR2A4 ,2015,33(5) -845 - 854.

Luo Qihou. Further discussion on water-transgression delta ; Genesis

of great thickness large distributed sandstone of Xujiahe Formation

in Sichuan Basin [ J]. Acta Sedimentologica Sinica,2015,33(5) .

845 —854.

07 HE A, 7 A, A 1)1 F it b =B SR A B

Bl A IR LT ] A7l 2A 41 ,2005,26 (2) 30 - 37.

Hou Fanghao, Jiang Yuqiang, Fang Shaoxian, et al. Sedimentary

model of sandstone in second and fourth members of Xiangxi Forma-

tion in the Upper Triassic of Sichuan Basin [ J]. Acta Petrolei Sini-

ca,2005,26(2) ;30 - 37.

FErrom , B L T, A8 X R i X b = e A ST A

T RB A DU B AR [T ] RA R T, 2011, 31

(9):39 -50.

Jiang Yuqiang, Tao Yanzhong, Shen Yanfei, et al. A new under-

standing of sedimentary facies of sandstones in the 2nd ,4th,and 6th

members of the Upper Triassic Xujiahe Formation in the Large-scale

middle Sichuan Basin [ J]. Natural Gas Industry,2011,31(9):

39 -50.
AEREE IR, S AR, A O A oe I X | = B AR
TR 2H BRI VS S = A TR [T ] M s 40, 2013, 87

(11):1748 - 1762.

Zhao Xiafei, Hu Dongfeng, Zhang Wenlin, et al. Tide-dominated es-
tuarine and deltaic deposition of the Upper-Triassic Xujiahe Forma-
tion in the Yuanba area, Sichuan Basin [ J]. Acta Geologica Sinica,
2013,87(11) :1748 - 1762.

R XURIAR, S, 4. PR T T T B =& g/ N E T A
DU Mg & B S & E R [ T]. R4, 2018,92(3)
604 -617.

Zhao Xiafei, Liu Shugen,Peng Jingsong, et al. Sedimentary environ-
ment , tectonic implication and exploration perspective of the Upper
Triassic Xiaotangzi Formation in front of Longmenshan in western
Sichuan [ J]. Acta Geologica Sinica,2018,92(3) :29 —38.
AR U, TR AR, 4 S DT e B B SR L L
BRI R R[] KRR 51 % ,2019,42(2) :29 - 38.

Zhao Xiafei,Zhao Tuoyu,Zhang Wenlin. An introduction to the de-
velopments of tidal rhythmite studies and its implication to the natu-
ral gas exploration of Xujiahe Formation [ J]. Natural Gas Explora-
tion and Development,2019,42(2) .29 - 38.

AT AR BEAR, AR RURE , A5 T 1T L L 0 = 8 A 3 B T
o BEE B2 R SRR [ ) ] LA 201,29 (4) :622 ~ 630.
Chen Hongde, Xu Shenglin, Lin Liangbiao,et al. Segmental uplift of
Longmenshan orogen and sequence filling characteristic of western
Sichuan foreland-like basin, Later Triassic [ J]. Acta Sedimentologi-
ca Sinica,2011,29(4) :622 —630.

RS, 2 [ i, TR, 2. DO 12 i s E— I R 4t

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

HYIREERRE[ ] o Br 24 ,2012,86 (1) 170 - 180.

Zheng Rongcai, Li Guohui, Dai Chaocheng, et al. Basin—mountain
coupling system and its sedimentary response in Sichuan analogues
foreland basin [ J]. Acta Geologica Sinica,2012,86 (1) 170 -
180.

25 N IR A5 0 =S R T AT R A R (R e
) BRERER SRR AR A W R S S AL [T ] A A
#12,2011,27(11) ;3460 —3470.

Li Yong,Su Dechen,Dong Shunli, et al. Dynamic of drowning of the
carbonate ramp and sponge build-up in the early stage ( Carnian) of
Longmen Shan foreland basin, Late Triassic,China [ J]. Acta Petro-
logica Sinica,2011,27(11) :3460 - 3470.

FEaM SIS A L] RAK T,
2012,32(1) .12 -21.

Wang Jingi. More discussion on the formation and development of
the Longmen Shan Thrust-Nappc structure in the Indosinian Move-
ment [ J]. Natural Gas Industry,2012,32(1) ;12 -21.

AR TR, Thfr E, A5 TN fi b =S GE A 5 T 2 I Be—
ANBABRUTBUCTRL) ] d 324, 2012,14(5) :583 - 595.
Shi Zhensheng, Xie Wuren,Ma Shiyu, et al. Transgression sedimen-
tary records of the Members 4 — 6 of Upper Triassic Xujiahe Forma-
tion in Sichuan Basin [ J]. Journal of Palaeogeography, 2012, 14
(5):583 -595.
TKARATE, RJHA 5
HJZ %fﬁﬂ" Xt /g
JnﬂﬁﬁM1W614W
Zhang Fucun, Luo Xingsi, Wang Ying. Summary of trace element

. PG 1 b 8 20 5 20 45 1 T
SELMT. AR - DU A i BEL ) R

correlation of the Xujiahe Formation and Baitianba Formation in
transition area of northwestern and central Sichuan Basin [ M ].
Chengdu ; Geological comprehensive research group of Sichuan Pe-
troleum Administration Bureau,l —187.
SR, BOEKE, 2 I, A5 TG E =/ AR WA A
ST MR AL — AR S AR [T ] P R R
“,2013,43(1) .72 - 80.
Zhang Ming, Huang Guanghui, Li Hongbo, et al. Molecular geo-
chemical characteristics of gas source rocks from the Upper Triassic
Xujiahe Formation indicate transgression events in the Sichuan
Bain. Science China;Earth Sciences,2013,43(1) .72 - 80.
SN IREL )N b L =SSR AR R R
AAAFRAEL D] A SE S 57,2013 ,35(3) 325 - 330.

Cai Jie,Zhang Min. Geochemical characteristics of aromatic hydro-

J7 K Bk

carbons of coal-bearing gas source rocks from Upper Triassic Xujia-
he Formation in Sichuan Basin [ J]. Petroleum Geology & Experi-
ment,2013,35(3) :325 -330.

B WA, DRSS , 5. T 1] L8 25 v B 4 365 A T 55 )11 P
ARG AR R [T]. SR B 24z ,2003,9(3) 1462 —469.

Jia Dong, Chen Zhuxin, Jia Chengzao, et al. Structural features of the
Longmen Shan fold and thrust belt and development of the western
Sichuan foreland basin , central China[ J]. Geological Journal of Chi-
na University,2003,9(3) :462 —469.

A RREME . T LA et Y B S s s AR B SRR R [T ). A
-5 RIR ST ,2007 ,28 (4) 1485 —490.

Deng Kangling. Indosinian progressive deformation and its chrono-

genesis in Longmenshan structural belt[ J]. Oil & Gas Geology,



798

5 KRR R

542 %

[50]

[51]

[52]

[53]

[55]

[56]

[57]

[58]

2007,28(4) :485 —490.

VU1 2 st A o A A =y A W 2 5 20 D)1 A i A e A4
HZ AR LM ] R U R L, 1982, 1 - 120.
Compilation Group of Stratigrapy and Paleontology of Continental
Mesozoic Sichuan Basin. Stratigrapy and Paleontology of Continental
Mesozoic Sichuan Basin [ M ]. Chengdu; Sichuan People Press,
1982,1 - 120.

TREEEE. )1 P =B Ry [ M. JUst Rl L, 198421 - 80.
Zhang Lujin. Late Triassic spores and pollen from central Sichuan
[M].. Beijing:Science Press,1984 .1 —80.
IR AT ZET, e, 5. )1 F st )11 e b DX A5 5T 2 ol R
R S BTRE SCLT ] W It B2 4, 2018 ,24.(3) 1390 —400.
Dai Chaocheng, Ren Junping, Rao Qiang, et al. Paleosalinity of the
Xujiahe Formation in central Sichuan Basin and its geological signif-
icance[ J]. Geological Journal of China Universities,2018,24(3) .
390 -400.

ZEAETR BRI, A O Z v B b = G A
BN A TURFRIELT ] A5 R AR R 5T, 2003,24 (1)
81 -86.

Li Huaqi, Jiang Zaixing, Xing Huanqing, et al. Characteristics of
storm deposits in Upper Triassic Xujiahe Formation, Sichuan Basin
[J].0il & Gas Geology,2003,24(1) .81 —86.

Wi, ISt P Mo, 45 )11 eboth D20 0 Bl AR XU 5 DT AR
FRE S HE L] A il 57,2008 ,29(5) <581 — 584.

Chen Hui, Tian Jingchun, Jiang Yugiang, et al. Lacustrine tempestite
sediment feature and significance in Second and Fourth Members of
Xujiahe Formation , Upper Triassic in middle of Sichuan Basin[ J].
Xinjiang Petroleum Geology,2008,29(5) ;581 —584.

BRIRL, FRIRA, AR AL, 5. VU1 S0 B A b A S AR A
A R T 7 SC LT ] 3R 7 9 Ji, 2009, 24 (2) : 172 -
180.

Dai Chaocheng,Zheng Rongcai,Zhu Rukai, et al. The discovery and
significance of seismites from Xujiahe Formation in Sichua analo-
gous foreland basin. Advances in Earth Science, 2009,24 (2) .
172 - 180.

TeFHR, MIERE, 2 I, 2. Je I Tl e = B i s
BNt itimah [ )], HBioEdR,2012,86 (1) 132 - 156.

Qiao Xiufu,Guo Xianpu, Li Haibing, et al. Soft-sediment deforma-

LS AT

tion in the Late Triassic and the Indosinian tectonic movement in
Longmenshan [ J]. Acta Geologica Sinica,2012,86(1) ;132 —156.
o5, LW, AR 55 Je T Tl B AR FEECTTRR ) AR TE Bty
WA [J]. HA T4 ,2016,23(6) :80 - 106.

Qiao Xiufu, Jiang Mu, Li Haibing, et al. Soft-sediment deformation
structures and their implications for tectonic evolution from Mesozoic
to Cenozoic in the Longmen Shan [ J]. Earth Science Frontiers,
2016,23(6) :80 —106.

ZRE B, B B, S 0 = & e ] L B A 3 0 2 4
[J]. SR TR ( B SRFRFAR) ,2010,37(4) 2401 —411.
Li Yong, He Pei, Yan Zhaokun, et al. Dynamics of Late Triassic
Longmenshan foreland basin, China [ J]. Journal of Chengdu Uni-
versity of Technology ( Science & Technology Edition ) ,2010,37
(4) 401 -411.

Wk, 2255, EAR T, 45 e = Bt R 1) 1L A Bl A 3t 25 5 T L4
IR B AT [ )] HBi %4z ,2016,90(5) <857 - 872.

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

Chen Bin, Li Yong, Wang Weiming, et al. The Provenance and tec-
tonic setting of Late Triassic Xujiahe Formation in the Longmenshan
foreland basin, SW China [ J]. Acta Geologica Sinica, 2016, 90
(5).857 -872.

Mtz , XURIAR , 280 K, A58 )1V T ol 2 e e = 75 R 301 9 5
Tl T AT BREEFH—WJE 55 A U-Pb SRR 5E[ 1] Kbl i
Hlae#,2011,35(2) 315 - 323.

Chen Yang, Liu Shugen, Li Zhiwu, et al. LA-ICP-MS detrital zircon
U-Pb geochronology approaches to the sediment provenance of the
western Sichuan foreland basin and liminted uplift of the Longmen
Mountains during the early stage of Late Triassic [ J]. Geotectonica
Metallogenia,2011,35(2) :315 - 323.

ARELIG , BRULEE , 08, S5 0 )1 3 4 7Y 0 200 5] 2 D o L
B Hlr T ()] Al SRS 5, 2006,28 (6) :511 -517.
Lin Liangbiao, Chen Hongde ,Zhai Changbo, et al. Sandstone compo-
sitions and paleogeographic evolution of the Upper Triassic Xujiahe
formation in the western Sichuan Basin, China [ J]. Petroleum Geol-
ogy & Experiment,2006,28(6) ;511 —517.

Luo Liang, Qi Jiafu,Zhang Mingzheng, et al. Detrital zircon U-Pb a-
ges of Late Triassic-Late Jurassic deposits in the western and north-
ern Sichuan Basin margin; constraints on the foreland basin prove-
nance and tectonic implications [ J]. International Journal of Earth
Sciences,2014,103(6) :1553 - 1568.

Zhang Yong, Jia Dong, Shen Li, et al. Provenance of detrital zircons
in the Late Triassic Sichuan foreland basin ; constraints on the evolu-
tion of the Qinling Orogen and Longmen Shan thrust-fold belt in
central China [ J]. International Geology Review,2015,57 (14) .
1806 - 1824.

XM, A AR A5 NG R T B b = R/ SR R
FAE R IEA AT D] vh E 57 ,2012,39(5) <1271 - 1279.

Liu Huan, Peng Jun,Li Lijuan, et al. Characteristics and provenance
analysis of the Upper Tertiary Xujiahe Formation sandstone in the
middle part of west Sichuan Basin [ J]. Geology in China,2012,39
(5):1271 - 1279.

AR 2R N, ORI D)1 b b =B S A I
R[] RIS I % ,2006,29(4) : 1 -13.

Xie Jirong, Li Guohui, Tang Dahai. Analysis on provenance-Supply
system of Upper Triassic Xujiahe Formation Sichuan basin [ J]. Nat-
ural Gas Exploration & Development,2006,29(4) .1 —13.
MEPRA , £, RAIL. W) Z5dh E =& R HE G Y
E B IX R LY ] RIA M ER R ,2011,22(4) 2618 - 627.
Shi Zhensheng, Wang Xiuqin, Wu Changjiang. The heavy minerals
and provenances of the Upper Triassic Xujiahe formation in Sichuan
Basin [ J]. Natural Gas Geoscience,2011,22(4) :618 —627.

AR BUR, B R, A W = % TR T ORI 1| P T B 45 4 1) 4
UENS HG < A T AL R B A 2R R [T ] M BTIR I, 2008 ,54
(4) 561 -573.

Deng Fei, Jia Dong, Luo Liang, et al. The contrast between prove-
nances of Songpan-Ganze and western Sichuan foreland basin in the
Late Triassic : Clues to thje tectonics and palaeogeography [ J]. Geo-
logical Review,2008,54(4) :561 -573.

AR, ARARE, KA, % BUR T AR R BCA AL S
B R ALEE — LA A b =S s A )]
Bl i EREL,2009,39(3) 1327 - 339.



5 4 1]

JARAE 55 U1 Fil b =B G IR RIS R e 5 3 s 3 799

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

Zhu Rukai,Zou Caineng, Zhang Lai, et al. Diagenetic fluids evolu-
tion and genetic mechanism of tight sandstone gas reservoirs in Up-
per Triassic Xujiahe Formation in Sichuan Basin, China [ J]. Scien-
tia Sinica ( Terrae) ,2009,39(3) :327 —339.

WHO B, 8, 4. BB A UM T TR S g S Ui
FHE—RUI X b = SR AG M AU A SO B[] KR
S Tallr,2020,40(11) :31 - 40.

Xie Zengye, Yang Chunlong, Li Jian, et al. Charging simulation ex-
periment and characteristics of tight sandstone gas reservoirs; A case
study of the Upper Triassic Xujiahe Formation sandstone gas reser-
voir in the central Sichuan Basin [ J]. Natural Gas Industry,2020,
40(11):31 -40.

kg ARER BLE S, 4. 101 G 05 A T R RIX
PROM. AL A0 Tolk Hh pidt 2011 :94 —123.

Du Jinhu, Xu Chunchun, Wei Guoqi, et al. Large lithologic gas
provinces exploration of Xujiahe Formation in Sichuan Basin [ M].
Beijing ; Petroleum Industry Press,2011:94 - 123.

ETERE X0 0% 1] 76 250 G 20 6 B0 D A s 5 AR X
BAEIEIE LRI )] . 441k ,2009,25 (10) ;2373 -2383.

Lv Zhengxiang and Liu Sibing. Ultra-tight sandstone diagenesis and
mechanism for the formation of relatively high-quality reservoir of
Xujiahe Group in western Sichuan [ J]. Acta Petrologica Sinica,
2009,25(10) ;2373 —2383.

BRI S, A U R TR A A A
Z A A4 5 R A FLBR IR 1 O B SR 240 At b7t AR
SN PG RE =& RAK A MAFFE [ 1], HiBR1k 27,2009, 38
(5) :498 -506.

Huang Sijing, Huang Keke, Feng Wenli, et al. Mass exchanges a-
mong feldspar, kaolinite and illite and their influences on secondary
porosity formation in clastic diagenesis—A case study on the Upper
Paleozoic , Ordos Basin and Xujiahe Formation, western Sichuan De-
pression [ J]. Geochimica,2009,38(5) :498 —506.
TaRA: 2 BRSO, A5 BURED A KB A TE A S AL IE
e LIRS E =& 8 Bl ]. #2712k, 2018,25(2) : 179 -
190.

Shi Zhensheng, Li Xizhe , Dong Dazhong, et al. Diagenesis and pore
evolution of tight sandstone reservoir: A case study from the Upper
Triassic reservoir of the southwest Sichuan Basin,China [ J]. Earth
Science Frontiers,2018,25(2) :179 - 190.

P, BRI 5%, 2R AN, 45 11V b DX 200 5 2H — BORUA AR F %
Hopg 2R B [T]. KRS HEREHE,2008,19(2) : 188 -
192.

Yang Wei, Wei Guoqi, Li Yuegang, et al. Diagenesis of seceond
Member reservoir of Xujiahe Formation and its influence on the
reservoir development ,western Sichuan [ J ]. Natural Gas Geoscience,
2008,19(2) ;188 —192.

R, A, AR, A 1 e b DX S A R A X i R R
ks (], Ao 57 % ,2010,37(6) 674 - 679.

Xie Wuren, Yang Wei, Zhao Xingyuan, et al. Influences of chlorite
on reservoir physical properties of the Xujiahe Formation in the cen-
tral part of Sichuan Basin [ J]. Petroleum Exploration and Develop-
ment,2010,37(6) :674 —679.

Z= 03 Bt g AR R, 25 S R ) T AU R BUR D A SO
FERRE LN b X G KAR R BI[T] . KRR b kA

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

2 .2019,30(6) :798 - 808.

Li Yong,Chen Shijia, Lu Jungang, et al. Main controlling factors of
near-source and interbedded-accumulation tight sandstone gas from
coal-bearing strata: A case study from natural gas of Xujiahe Forma-
tion , central Sichuan Basin [ J]. Natural Gas Geoscience,2019,30
(6):798 - 808.

ZE BRIl A5 b E BUR D A RS RGBS
FERR—LISRR 2 M 4 st Fn i 2 0 [0 ] Aih 2= 4,
2013,34 (#4H)) .14 - 28.

Li Jian, Wei Guoqi, Xie Zengye et al. Accumulation mechanism and
main controlling factors of large tight sandstone gas fields in China:
Cases study on Ordos Basin and Sichuan Basin [ J]. Acta Petrolei
Sinica,2013,34(S1) .14 -28.

ST RO, 2T S MR TUBUEREE Hh ok = A i 2k
AR W [T] . DUARAEHR ,2014,32(2) 1260 - 269.

Zhang Xintao,Zhou Xinhuai, Li Jianping, et al. Unconfined flow de-
posits in front sandbodies of shallow water deltaic distributary sys-
tems [J]. Acta Sedimentologica Sinica,2014,32(2) :260 —269.
R AT AR B, A5, KA IR - = A TR 20 A0 4
Wk [I]. AR ,2000,21(4) :109 - 113.

Zhao Hanqing, Fu Zhiguo, Lv Xiaoguang, et al. Methods for detailed
description of large fluvial-delta depositional reservoir [ J]. Acta Pe-
trolei Sinica,2000,21(4) :109 - 113.

TR 2R ZRIR]. = A PN TR A S5 A — R R 4326 5 4 [
Jri[J]. DU ,2013,31(5) 782 - 797.

Yu Xinghe, Li Shengli, Li Shunli. Texture-genetic classifications and
mapping methods for deltaic deposits [ J]. Acta Sedimentologica
Sinica,2013,31(5) ;7982 -797.

Stanley D J, Warne A G. Worldwide initiation of Holocene marine
deltas by deceleration of sea-level rsie [ J]. Science, 1994, 265
(5169) :228 -231.

Nemec W and Steel R J. What is a fan-delta and how do we recog-
nize it? [ M]// Nemec W ,Steel R J. Fan deltas; sedimentology
and tectonic settings. Blackie ; Glasgow , 1988 ,3 — 13.

BERIE, Galloway W E. B =M RIT=MY5 = MK R
M3 L] HuBTA4 ,1991,65(2) 141 - 153.

Xue Liangqing, Galloway W E. Fan-delta, braid delta and the classi-
fication of delta systems [ J]. Acta Geologica Sinica,1991,65(2) .
141 - 153.

Keumsuk L, Mcmechan G A, Ganim R, et al. 3-D architecture and
sequence stratigraphic evolution of a forced regressive top-truncated
mixed-influenced delta, Cretaceous Wall Creek sandstone, Wyo-
ming, USA [ J]. Journal of Sedimentary Research,2007,77 (4):
284 -302.

R B, MR 5E, S MoK = MINTTRBVA R 56625 A%
FFIE—LASRIR 22 30 4 b Ve Sl D 11— 8 B[] URR A
#2,2021,39(1) .1 - 15.

Zhu Shifa, Cui Hang, Chen Jiahao, et al. Sedimentary system and
sandstone reservoir petrology of a shallow water delta; Case study of
the Shan-1 and He-8 members in the western Ordos Basin [ ] ]. Acta
Sedimentologica Sinica,2021,39(1) .1 -15.
Al 2R BT, A5 L TG A5 B — B R X A —
FRUUBIAEE S GURARIE J] . o BRBEF— R T 2 B 2 412,
1986,11(3) ;273 -280.



800

5 KRR R

542 %

(87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

Sun Yongchuan, Li Huisheng, Deng Xinhua, et al. Carboniferous-
Permian sedimentary environments and their sedimentary characte-
ristics in Shouyang-Yangquan area, Shanxi province [ J]. Earth
Science-Journal of Wuhan College of Geology,1986,11(3) :273 -
280.

RETEAE, 20, 7 DOA , 55 HBIW 05 I TR 3 XK =
DUBERBRE A4 il £ = DAAR AL 0 st 6 38 2R X3 % 4 3 )2 o 4]
[J]. o i41,1999,73 (1) :83 -92.

Lou Zhanghua, Lan Xiang,et al. Controls of the topography, climate
and lake level fluctuation on the depositional environment of a shal-
low-water delta-A case study of the Cretaceous Putaohua reservoir in
the northern part of Songliao Basin [ J]. Acta Geologica Sinica,
1999,73(1) .83 -92.

BEBEG, 2 AU, 45 AT BRI 4 = A IO AR R AIE
LAt B e s [ ). YIREAAR ,1999,17(4) 572 - 577.
Lu Xiaoguang, Li Changshan, Cai Xiyuan, et al. Depositional charac-
teristics and front facies reservoir framework model in Songliao shal-
low lacustrine delta [J]. Acta Sedimentologica Sinica,1999,17(4) :
572 -5717.

FRIDEAR BT WE A I, 4. ML A T K = A N DA B
FAEDFELI]. 9], 2000,20(3) 1305 ~3153.

Han Xiaodong,Lou Zhanghua, Yao Yanming, et al. Analysis of the
sedimentary dynamic process of the shallow-water lake delta in the
Songliao Basin, northeast China [ J]. Acta Mineralogica Sinica,
2000,20(3) :305 —-313.

AT AT 07, X A 58, 5. KRB B 1 208 AR IR ) = £
UURREAE RS s ASR IR 2230 4 M Bl A b DX SR ZH R I [T . b
ZMi2%,2013,20(2) :19 -28.

Zhu Xiaomin, Deng Xiuqin, Liu Ziliang, et al. Sedimentary charac-
teristics and model of shallow braided delta in large-scale lacus-
trine ; An example from Triassic Yanchang Formation in Ordos basin
[J]. Earth Science Fromtiers,2013,20(2) ;19 -28.

A, ARPRAE XI5 R ROK = AU B[], 7 B
#2,2019,21(2) ;202 -215.

Wu Shenghe, Xu Zhenhua, Liu Zhao. Depositional architecture of
fluvial-dominated shoal water delta [ J]. Journal of Palaeogeogra-
phy,2019,21(2) :202 -215.

XUMNET, AR, 258, 4. ] vt X450 B —2 S Bk K = A
PPTBRRAE SR T ] SACH BT, 2009,23 (4) :667 — 675.

Liu Liuhong,Zhu Rukai, Luo Ping, et al. Characteristics and deposi-
tional model for the shallow-water deltas of the 5th-6th interval , Xu-
jiahe Formation, Upper Triassic in central Sichuan Basin, China
[J]. Geoscience 2009 ,23(4) :667 —675.

G RAR X/, ol i, A T BRAE RS I P | = B S A5
4 — B EAREI IR A T [T ] DR R B T 5, 2012, 32
(2):37 -43.

Jin Mindong, Liu Xiaohong, Zhang Jinwu, et al. Sedimentary facies
in the first member of the Upper Triassic Xujiahe Formation in Hex-
idong, Beibei, Chongqing [ J]. Sedimentary Geology and Tethyan
Geology ,2012,32(2) ;37 —-43.

ARA e R AP, A b E AR R AL BRI R S B
ARHRELT]. M4 ,2015,89(6) :979 - 1007,

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

Zou Caineng, Yang Zhi, Zhu Rukai, et al. Progress in China’ s un-
conventional oil & gas exploration and development and theoretical
technologies [ J]. Acta Geologica Sinica,2015,89(6) :979 - 1007.
Aplin A C,Macquaker J H S. Mudstone diversity ; Origin and impli-
cations for source, seal , and reservoir properties in petroleum systems
[J].. AAPG Bulletin,2011,95(12) ;2031 -2059.

Macquaker ] H S, Adams A E. Maximizing information from fine-
grained sedimentary rocks: An inclusive nomenclature for mudstones
[J]. Journal of Sedimentary Research,2003,73(5) ;735 —744.
TARAE , B AR, T AH AR DT AR B2 R R A A BT &
[J]. DURR2E4R ,2021,39(1) 1 - 15.

Shi Zhensheng, Qiu Zhen. Main bedding types of marine fine-
grained sediments and their significance for oil and gas exploration
and development [ J]. Acta Sedimentologica Sinica,2021,39(1) :
1-15.

Arthur M A | Sageman B B. Marine black shales: Depositional mech-
anisms and environments of ancient deposits [ J]. Annu. Rev. Earth
Planet Science,1994,22.499 -551.

Arthur M A, Dean W E. Organic-matter production and preservation
and evolution of anoxia in the Holocene Black Sea [ J]. Paleocean-
ography, 1998 ,13(4) :395 -411.

R ARARE A e, A b I TUE SRR Rk e 5 T
ST AR ,2012,33(S1) 1107 - 114.

Dong Dazhong, Zou Caineng, Yang Hua, et al. Progress and pros-
pects of shale gas exploration and development in China [ J]. Acta
Petrolei Sinica,2012,33(S1) ;107 - 114.

TR, TRATIRT , B, A AR X T 2 — e Th iR A — B
TURAMRE AT RAAE e B4R N LT ] i 2441, 2018, 39 (6) -
631 —644.

Wang Chao,Zhang Baiqiao, Lu Yongchao, et al. Lithofacies distribu-
tion characteristics and main development controlling factors of shale
in Wufeng Formation—Member 1 of Longmaxi Formation in Jiaoshi-
ba area [ J]. Acta Petrolei Sinica,2018,39(6) :631 —644.

G MERAE , INIP I, 5. BETUA MRS K B R —
A 7 Xm0 0 02—l TR A I L) ] Al iR 5 0 &
2018,45(5) :763 -774.

Dong Dazhong, Shi Zhensheng, Sun Shasha, et al. Factors controlling
microfractures in black shale: A case study of Ordovician Wufeng
Formation—Silurian Longmaxi Formation in Shuanghe profile,
Changning area, SW China [ J]. Petroleum Exploration and Deve-
lopment 2018 ,45(5) ;763 —774.

THSC, X R, TR, 4. ZB G 20 TRV 0L 552 6 S K THT R
AR ML AT [ T] . DURRAEH,2012,30(1) 1101 ~ 110.

Ma Jinwen, Liu Zhongbao, Yin Taiju, et al. Sedimentary simulation
of Xujiahe Formation and depositional mechanism of large area
sandstone [ J]. Acta Sedimentologica Sinica,2012,30(1) ;101 -
110.

SKICHS. ARLTURBUA 2 RO AE DT T 5 B HI LT ] A
5 T#2,2019,33(4) .11 - 15.

Zhang Wenwei. Microcosmic characteristics of fine-grained sedimen-
tary reservoirs and its application [ J ]. Petroleum Geology & Engi-
neering,2019,33(4) .11 - 15.

(%4 KILAM)





