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Sequence division and controlling factors of reservoir development of the 4th
Member of Leikoupo Formation in foreland of Longmen Mountains in
the Western Sichuan Depression, Sichuan Basin
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Abstract ; Based on detailed observation of cores, thin section, well logging and seismic data analysis, high frequency se-
quence and sedimentary microfacies of the Upper T,I* were studied in the Shiyangchang-Jinma-Yazihe area of foreland of
Longmen Mountains in western Sichuan Depression. Combined with logging interpretation results, the reservoir distribution
and controlling factors of reservoir development are analyzed. The results indicate that the Upper T,I* can be divided into
one fourth-order sequence,and may be further divided into multiple fifth-order and sixth-order high frequency sequences.
The high frequency sequence has the characteristics of sedimentary assemblages obviously shallowing upward and their
horizontal correlation is good. Sedimentary environments mainly are tidal flat in the research area,and the tidal flat depo-
sits mainly develop intertidal zone and subtidal zone sub-facies. Lithology of flat deposits is varied in the vertical direction
and is more stable in horizontal orientation. Intertidal zone is a favorite sub-facies for reservoir development,and can be
divided into dolomite flat,algae dolomite flat, dolomite-lime flat micro-facies. Subtidal zone can be divided into lime flat,
algae lime flat, dolomite lime flat micro-facies. Silty-fine dolomite flat, algal (laminated) dolomite flat in the intertidal
zone is favorable micro-facies for reservoir development. They were usually distributed in middle-upper part of upper and

lower reservoir with clear reservoir cycles. The favorable intertidal micro-facies distribution reservoir for development is
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controlled by (high frequency) sequence, which also has a certain impact to later diagenesis. The high frequency se-

quence is the key factor to affect reservoir formation and distribution.

Key words : sequence stratigraphy , reservoir distribution, sedimentary facies, gas pool, Leikoupo Formation, Western Si-

chuan Depression, Sichuan Basin
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Fig. 1 Tectonic unit division at the top of Leikoupo Formation in Western Sichuan Depression(a)and structure contour map of the study area(b)
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Fig. 2 Sequence,sedimentary facies and reservoir evaluation of the 4th Member of Leikoupo Formation in Well

Yashen 1 in the Western Sichuan Depression
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Sequence and systems tract division from seismic profile across Well Yangshen 1-Pengzhou 1-Yashen 1 in the Western Sichuan Depression

(see Fig. 1 for the cross-seetion location)



5 4 1]

ARV A UV M| DY B e 1T LR 113 4 0 B ORR P U S A R R T i R 757

2.2 SMERFEIRA. XTSI

TEVO )2 P AE SR N, % 87 10 b I Btk AT e M2 I
FUERUI T PEAAR 2 Ik T o S R AE, 52
A B 2 7 R 43 5 7 X E, Syt — 2D TR
o P fith 2 5 7 A R R 2 M fE Ak

iU LR R &t Van Wagoner S5 42 Y,
FEHE IR 0.1 ~0.5 Ma (19 PU 2K LA I ¥ F- 1 5 [
PR BRI B o SR, R TR A Y, BN A
Z BN ARG — o X T A [ 5] s W2 7 1)
JEE 8 FTINE BIR ] 23, AN 5] ) BF 58 AT AN TR Y
B R Z 8 N HERIA S 040 2 ) R 2 7 5 oKk = 8
e dr KSCFIAA &, WHRZF 2K BT K
JANIE S, HRFBR 0. 1~ 0.4 Ma, REUH Y T
Brett 1 ¥ JZ I 2H ( parasequence set) (16] R =0h
JEAEK 22 B4 A R R iRy, JEFER O 0. 01 ~
0.04 Ma, #i24 T Vail i) 52 F (simple sequence ) BY
Brett [ i )2 J¥ ( parasequence) "'

T LRI AR, AS SO B S 2 7 (L9237 il
INZEIT) A T2 M2 2 2 h i HE R e S LT
AL B G2 Y R B R K HE S B0

A [A) SEAR I R, Y J2 P 20 AR Y T IOAR A W i, T 4]
LT 02 TH 2 i RV V2 T I 3 B ORI s) , AR A ol Tk
FRERAE KB W R RN MR R, S BMEE P F A
YT YRR IR A DR T L e AR I A B K
] AR A DURRARIE o 78 L2 AT R AT LA
SN AR A DURR 2 B GZ AY
T R T b R A T ) K [T S v A T T AR
AE TP, 30 )= BEAS U A H S ImTATL o 42 i 79 e
INEFIE P AR R A AR B B LA LR A
oA MESAE RS IR G s AT RE Y P 5 4=
ot DL R 2 M1 e A 2

A X TR 7 B — MR K = A TR
ST, R0 2k 1 5 A R AR A5 I e (e, BEL Rl e A
=ALBREEINZR) o FRYZ A TR Bk R A AR
AR S AHEARTE , IR K AU = 5 5 K AR =
Y P S MR 5 S R BUZ M B Y oy S
(K4 @) , [k EA Rz F TR IR ZE SR I
AOUEZ P i SRR . AR, bR O U Y
AU PP SRR AR AR E I i 205, P 64T 42 0 B e A
ERF USR5y ARV, 28 R E R
ISZIA , GR, AC H1 DEN 453 5 P PUnl A 4 22, T
LLD 32 54428 0 52 M 8/ s | o2 M 1 e 1 458
URR, B ICE R, B A IR i o B A i

WM B E K s a B R E WA T =82
], HAJZE A 2O IR Mz e, IR, 0 i 26
LLD B 541 H 2 A3 B3 e B A .
1, TR I — A T A 1] b 72 P I ) e R A e
SRR (A 4) o Fr BT AR, A H P B LV BURER,
AR BN £ LLD [ b 380 A 1] b AR A AR
P Rl T ) RO S oA A . IR,
ZRIDRERIPE Rt B2 R AL U5 O BTy e 2 S TR T VAN A= V9 2
AU S5 73 o MR B T2 e B 2 R 2 A8 2 7 v Y
I (O R e 9 3B 2 (BN N )= - [ O R R S 4
R R EAEIR B TR DU B LB RR e AT
EATERG AN o0 A HE LA b, ST A A PR A
2o R PR T X YN A)_E AT RLAF A HE P,
o] FARAL BAT R0, 7R 1 X S 2 e R 1T
R S5 (CHNTEEF- T T ) A8 AL I I S5 e ]

3 ULFRARAE
3.1 AR

HuJZERT LSS SRR, T 10 20 Dy B b B R AR
SE NP R PR 2, HIREREHE, R N 10 m LA
AR ERE (], 1) | A2 e DR A2, F )R HE A 47
S T YUARERISE AR L), 765 1 8 93 ) 4B W 5 s %0 AR
P EA — BRI A0 WA b BB T MR
W, Ak A RBER S B o S, e AR
GitiE n s ROUEME S E R RS S R
MR EMRSE s AN E(ES), PR S
o AWIBREEISN, HAL A A K A8 WA e, i
— 2 R IF AR URER BT A X AT 28 1 — IR RE & LA
Xt ER AR IR G o B LABERD T I BRI
RO I o TEDIR I b, ol LB B B = A
R T 0 R T R MR A i A5 0 T A T AR B9 A A
(F5) o BRERIAE PG Je 177l M DXCF 11 35 2 OB
1, Aty B 4 oK Rl R | B SR Y XD AT
B LAR M RS A SR R ORUR AR A
ARAFUESE , 255 BT, 1P el X7 O B b T B s A
HBRBRER FRI — W TURUA &R DFSE IX LU PR TR
NECE6)
3.2 AREREREFES

B DA R 2 — 28 20 53 D 0 A i ) R
B AH (&1 6) .

1) M A

BEARRT AL, LUK 6 R K 800 3, DURU i L



758 5 KRR R 38 4
DEN/(g-cm™
GR/API LLD/(Q-m) w | s zﬂ% x| 5| 6
W |0 150 2 200 000 - B b CNL/% AWE/% | 5 | & | B
J& ‘ RR/m| i HEAE | o | @ |5 35 [10 of B | B | %
CAL/in f@m) || Ac/ps) B R R
5 10 2 200 000 & ' s
3
4
A
5
kil
a 6200
" mwsﬁ
i fo—
T — E
& et
F ! M:
Wi =
8
6220 - 9 —]
b ey M= ik e = KR = BRI P e =%

B4 NPYRE 5 1 IR PO b B BEs U= 7 ) -5 i E AR

Fig. 4 High frequency sequence boundaries division and reservoir evaluation of the Upper T,[*

cores of Well Yangshen 1 in the Western Sichuan Depression
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Fig. 5 Lithofacies marks of typical sedimentary micro-facies and reservoir space types of the

Upper T,I* in the Western Sichuan Depression
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Fig. 6 Sedimentary system and facies of the Upper T,I* in the Western Sichuan Depression




760 £ 5 KR A iR

538 &

JEW, FR T 22 T A RO B B T KA
DURL, 1) LA g el IR = R B =
WeJE (o) =0, P A2 i b i 2 e el
BB =, A R e 1 TURRK AR b ) T i 2 39 1)
A I ) ) 1) bR R A ) A PR A T
SEREIBRIR R T S AR 1) DURF 51, 6 )= 0 1 s
li) b8, R B by ARG, 5 2 e AR AR — B
S UL ORI E R, e — L TR 0 A, 3
H AR BN L R4, 7 DY B b B s A L )
AR ARy 3 S A OB AR A A — S, S
TREATURUIE HOBEF 22 , 8 17 b 70 A AR A RE 1)
Moo BMAGAm -, B0 E B i )2 B U A
b — AL AN 25 BRI, 2 I A D 1] T — i ] I
FHEBE = TP = SR AR O, Bl S 22 D0 7 — IOR ALY
Wz TR T LA 2= B ) s T KBRS R )= B
T ) 2 1 S A 3 i ) o o i, )= B e T
B B AL S ) s FEORR (] 2) ) b A
AT AT A2 AL, AT RERC M T DURR BT A 25 57

4 RIE R E R

4.1 FEVHBERERRERST

TEF U IR A FERE T, AR AR 2 I H: h 28, ST i
Er e e e B AR R Z TR A PR OE R
AR P O LSS S B OIS, Y b I B i
A EE R 258 F M - iR a s SRS
ot (BB = 5%, i K = (B 5) KA
WD BRA ARG AR A DLAN, R LT 35 R i 4
fro MEEISHEEON TR AL BB 2 AR LIS AL BRG
SRR ) LB BIAL IR A 4E S5 (K] Se—h) |, &
TRLIHT 3 2R RH 32, AR Z LR B 8 iE R T
H}5.26%F19.65 x 107 um’®, SR 1M, BER/NT 1 x
1077 m® FRRE S AT 38 BB 55.9% . A b, B
A DA ZHA AL - RS B E R FRE . LR S
FE R/ NL - g, ool i s R E A ECR 5
FLB 3% 38 e 5 2R AR

I R R A PR YRR S I A S S
WF5E DX )2 0 2 2 50000 - i e A 8, g~y 00 - e
BRI, XA Y - &5 - W FiiE 3 DT T
Ak 3 RORE 0 R, 45 BB At J2 0 I 43 2 PP A o XA /2
HATIIEPEA, B T 26682 FLIREE =10 % 5 [T 25 4% )2
5%<FLBREE <10%; M 2652 2% < LB <5%.,
ZNn s A a5 R R, A - — 4 DG T b X
G L A= S ) R B SR = Bl e A = U I R

hE AR ZR B AR T UZ A, LT 22
NE, TRAEEMXE A AR 2R B AR R 5L W2 ]
B ARIREAE (P 2, P 4) |, 35 252 e AR - 1f T
S R AR ) P TR/ | I e & Y (B0
— MBI, A R 2R B A 2 14 73 A1 55 78 w8 02 1y o
AR E KRR D) Rl AR BRF N, B R -2
KON A B REJZ DI (FLBRBE ) 32 W A8 4, T A 8 A3
JEIFFHEAL B A 2 1) bR A g ARG = (P 2,
4) X5 ER P S LR Z2RCE Ve B E R K
A MRAEAR— 2, i A T 2k h 22 AR b Y B
BHA . WIR, R P, AR AR B o
A A — € WAL AT

4.2 EFMARAMNEERELE RS

Ry DUBRS#ZEN AT RAED R, B
AR R R R T o 3 ] s ) RS B el o itk
A DR IS S 41 DA 45 B 26 4 2 2
B AR T T ) A2 BT R B A [ R )2
Fr & ke B AR R B 2

AN [R] 26 03 J2=2 7 J2= P RV CRR AR Hh o3 A, LA K i
A Z AL B A P PE AR i Z S
PEEEDIARSS , BRG0P dee e, ) 1~ i 1
WG PE SRS e Sl 2 DU 90 U2 7 LA 4R A = 1)) [ i
WAHE B RS A A (K 2,8 4,8 5) 2=k
BARAAM, JCHAE YR ikt A R 80h - 1
9, Bt Y B b T, DO SR i) b — 1 ]
S AR S T TR S AR, K Bl 7 2 i (e Y
EW B ERBL LA EGUR ) I E YRR A
ma A (ZREME S RIRBIE ) A0 T8 A A )2
(P i, FLRR S PR A X gt 1 Ji g
fLBRRE B o it — 20 R B, L R U PR R
L, 2RO AT SR — I R 7 1 T N 2 )
[l R (B2, 4) R E A R E S B
i e s I RS R i Ry (S Y T el | 1 RV T
IR A R AT, B A Y ) S, B W SR
(PSS AL, R PP A 2 R L=, RAUK Y
g LR 2 B A1 oA MUY S i, T 0E 2 A
)AL J2 38 A0 M AR L LA R i e ) £, iy L 3 i
Wt — P H R T REAA A PRBEA TS
AR AR 10220 DT SR R 2 1 = 2 e Y
TR 1A TR e PR3, ok B SO A i M
JE SSRGS T 2 B VR AR R s RS J 1 3 ks
[r T D U AR AR R SR (R Y
Be LA Z B8 i TR A I A=A T, ORI



54 0] B2 VU1 1Y B 0 DL R 1 D R DR B e A e D 3R 761
PRHEINTR, % 5 8T D DA BRI R B 2) BFFEXER DY BB B E TR LR, Bk

ST B E 20 AR LB By, (E R R AL T K
N, B E H oS BRI A S IR A
iR

25 b, DV e rh B G S s DX TR T 3 2 Y B 1
Be(raii) J2 17 5 DU H = e il 2 R TE 45 20 A 458
WA, B A2 Rl 2 e & AR s 1 ], 202 A
B S, N R BE S HE R A 9T A A R B KA 52
R L G S B LR o S R TR B T R A R A
BRI A (] RR B M A R AR A B
JE P ) B B RS A 4% ) 2 DU AR O ) R &
iSRRI E =K E SR A B SN i =7/} d

BB T )2 B (R ) J2 P A% 2R N DB
HIRE T A4, ATRESE R A X 3 11 it )2 Bl il
RGN R Z — BEE PUZZ Frif VR 22 500 3
IRk, T RS BE LR LG R R Y A 4 T M DXL ]
Wl = B OB = ISR MIDTRR B D F2 (181 5) , TR
e LSRRGS, AR F X 3220
W] - RN BRI (4, 8S) , 82 PR R
%o MEZRB N ILGZ A T E X SR s
PR AT I A F (18 4,1 5) A b nl L
Hz a2 TR B, LA A e R X w8
JE BRI IE B A 5E A, R IBUK IR
FRAXS AR o THIAENS 30 b DX, & 4] B 40 3 7] O b 11
BRSO = FE O (181 2, 181 5) = A
XHEEZE . P, Db i o RO 5 B T X
DI 1 IH > LB H >WE 1 RN Z —. 5
SRS RER N R L, N4 i) K B AR
52 T I UG IR R B, 3 R R L
A, 2N 1 IR T L TR 1 3, B
L e A REE A A &, MR 1 ISR 1
HW LR A B M8 T2 0 FIEFIA LR ZNZ
FPUURR B A B A i 2 9 o0 A S 4 o 288 I LA A
FOBHIR fRA R A AR LA IR ATTHE

L) JIPGSET T A1 33 — W T #g i o 1
B M — A e B R Ry, dE— R0y 4 AT
UM 21 NG IR T o R Py S I 2O
GEALTH] , S b LI 2 S AR W N R AE B A WS
DX R 7 SR LA i) b AR SR DURR AR, 8] % B
ARG AT FOPE R — S, S SR LR SR sl DA
PREEREARL

BT 8 ) A ) R A 2 R A A
F DA TR IR AR AL, AR AL, 2 R EUAR X
figg 2 AR 1 TP e 1) DG B R 285 8 1) I % S AH [ XS
U oy A M RRE , TR SO R B ) AT 22 5%, B
TR HE 25 5 R ECA A 4 5

3) WFFE XA 2 B L I A0 T2 2 o 3=, i )
Ma i (28 = R )2 L B A Rl
A, 1A T2 — A& T 0 T Mg 2 B
ot Y =y A A ke Sl o = S o B =R N 1 =]
FUSEAR oA, %ot Je B A AR P AT — 2 B S i), 5
Wi figh 22 % T 5 25 [ SR A 1) O e, VAR LA MR )2
H HYHRFAE o

B RHFEAEE AR ELRE R EEAE XY
TR A% B K F 84 S

s % x #

(1] SEE AR g, 053, 4. PG B Al XU A e e ST R A
FACAE [J]. BB TR 224 (3 A BL2ARR) ,2015,42 (1)
70 -79.
Meng Yuzhang, Xu Guosheng, Liu Yong, et al. Hydrocarbon accumu-
lation conditions of the weathering crust paleokarst gas reservoir of
Leikoupo Formation, West Sichuan, China[ J]. Journal of Chengdu
University of Technology ( Science& Technology Edition) ,2015,42
(1):70 -79.

(2] VBB SRIBENE S8, 5. IPU X =& 50 M KRR
P II[J]. RIARTE,2013,33(8) .8 — 14.
Xu Guoming,Song Xiaobo,Feng Xia,et al. Gas potential of the mid-
dle Triassic Leikoupo Fm in the western Sichuan basin[ J]. Natural
Gas Industry,2013,33(8) .8 — 14.

(3] R IR D DI AL e it 2 AR IE [T ] 1
TS RAIRS R ,2013,34 (1) 142 —47.
Tang Yu. Characterization of the sedimentation of the Leikoupo For-
mation and the weathering crust reservoirs at the top of the Formation
in the western Sichuan Basin[ J]. Oil & Gas Geology,2013,34(1) .
42 -47.

(4] Z=RAe, 5554 VFEM] 28 179 XC ol DXCH 1 2 THOR 845 1
S JEFN T ()] A H Ry B4R, 2013 ,48(5) =793 - 798.
Li Suhua, Lu Qijun, Xu Guoming, et al. Reservoir prediction in the
top Leikoupo unconformity surface in the area XC, Sichuan[ J]. Oil
Geophysical Prospecting,2013 ,48(5) ;793 -798.

(5] F506, AU, Fike , 55 U1 F o D R A v RS AE 2
FOXT 2 1 S M —— LU i L X7 2R 00 3 B il [T ] Al
A MR ,2012,17(1) 73 -78.

Xin Yongguang, Gu Mingfeng, Zhou Jingao, et al. Characteristics and

affection of Middle Triassic karstification on Leikoupo 43 reservoir in
Longgang area, Sichuan Basin[ J]. Marine Origin Petroleum Geology ,
2012,17(1) ;73 -78.

(6] BPATL, R AR %, 55 )IARILH X b =S 405 D D B



762 A5 R R R M 5538 4

HEBIEH SEZE 2w [T]. &A%, 2011,27(8):2272 - ca,2015,89(5) :942 -956.
2280. [15] 2= JRMEAE, RAUERE, 55 NG PG T B T =BGk AR Eh 5k
Zhong Yijiang, Chen Hongde, Lin Liangbiao, et al. Paleokarstification JERUAETER SHLT]. A S KRS MR ,2011,32(4) :552 -
and reservoir distribution in the Middle Triassic carbonates of the 4th 559.
member of the LeikoupoFormation, northeastern Sichuan basin[ J]. Li Hongtao, Long Shengxiang, Wu Shixiang, et al. Diagenesis and
ActaPetrologicaSinica,2011,27(8) ;2272 - 2280. forming mechanism of the Lower Triassic carbonate reservoirs In the

[7] J¥EE,FE, AWE, 2 U b =855 D H KRS middle Part of the western Sichuan Depression[ J]. Oil & Gas Geolo-
W m )] RIRAF Tl,2010,30(12) ;16 -21. gy,2011,32(4) :552 -559.
Zhou Jingao, Xin Yongguang, Gu Mingfeng, et al. Direction of gas ex- [16] W2t , % W, 45 W2 PP S e IR £ ik 2 X0 Le b iy
ploration in the Middle Triassic Leikoupo Formation of the Sichuan R H——LAE T B TK625 H- X & L2l FBbg)2 [ )] . Hrae
Basin[ J]. Natural Gas Industry,2010,30(12) :16 -21. % ,2006,24 (1) :59 - 63.

[8] Z=PH,TER Z. BA ) b R kRN Al 2k R 45 Kk B 54 You Liwei, Peng Jun, Wang Yan, et al. Application of high-frequency
TR )], A heEdR, 2011 ,32(1) 101 - 106. sequence study in the correlation of carbonate reservoirs—Illustration
Li Yang,Fan Zhihui. Developmental pattern and distribution rule of in Upper Yingshan Formation around TK625 Well in Tahe Oil Field
the fracture-cavity system of Ordovician carbonate reservoirs in the [J]. Xinjiang Geology,2006,24 (1) :59 - 63.
Tahe Oilfield[ J]. Acta Petrolei Sinica,2011,32(1) ;101 —106. [17] 250 EFR, 404, 4. DU 2 75 O Ik 20 8 2k o i I8 SO R 2

(91 IV, J5 Al B 05 ¥, 4. Ak e il v T 1) 43y 5 4 58 2 0P TR SR [ J]. Hsi%4,2012,86(2) :316 - 324.
TR——LLER R Z Wt b A X D KW D L 5—5 ] Li Ling, Tan Xiucheng,Zhou Chun, et al. Origin of the Leikoupo For-
WE B[ T]. ARSI % ,2013,40(5) ;534 —542. mation gypsum-salt and migration evolution of the gypsum-salt pot in
He Jiang, Fang Shaoxian, HouFanghao, et al. Vertical zonation of the Sichuan basin, and their structural significance[ J]. Acta Geologi-
weathered crust ancient karst and the reservoir evaluation and predic- ca Sinica,2012,86(2) :316 —324.
tion—A case study of Mss-Ms, sub-members of Majiagou Formation in [18] EEE . i, ks, 2 b =85 F DA aFUTR
gas fields, central Ordos Basin, NW Chinal[ J . Petroleum Exploration FHAF S A A T AR AR [ T ] . VA Ol S M B, 2013 ,18 (1) 126 —
and Development,2013,40(5) :534 - 542. 32.

[10] . B BLR 2 50 g H IX R BB SE Bk FR 6 e Vs it 2 A AIE Lu Yuzhen,Ni Chao,Zhang Jianyong, et al. Favorable sedimentary fa-
MIE A T]. AP 4 ,1999,1(1) 54 - 60. cies zones and lithofaciespalaeogeography of middle Triassic Leik-
Gu Jiayu. Characteristics and evolutional model of karst reservoirs of oupoformation in Sichuan basin[ J]. Marine Origin Petroleum Geolo-
Lower Ordovician carbonate rocks in Lunnan area of Tarim Basin 2y,2013,18(1) :26 - 32.

[J]. Journal of Palaeogeography,1999,1 ( 1) :54 -60. [19] Mitchum R M, Van Wagoner J C. High frequency sequences and their

(11] 22529, HERE, IFE s, 45, JeI S S 4 2: Wrie J2 5 b 2 % stacking patterns; sequence statigraphic evidence of hig h frequency

HXHig R LB HI[)]. KR Tlk,2015,35(10) :39 —48. eustatic cycles[ J]. Sedimentary Geology,1991,70(2) :131 - 160.
Li Hongtao, Long Shengxiang, You Yuchun, et al. Sequence and sedi- [20] Brett C E,Goodman W M, LoDuuca S T. 1990. Sequences, cycles
mentary characteristics of Changxing Formation organic reefs in the and basin dynamics in the Silurian of the Appalactian foreland basin
Yuanba Gasfield and their controlling effects on reservoirs develop- [J]. Sedimentary Geology,69:191 —224.
ment in Sichuan Basin[ J]. Natural Gas Industry,2015,35(10) . [21] Vail P R, Audemard F, Bowman S A et al. 1991. The stratigraphic
39 -48. signatures of tectonics, eustasy and sedimentology an overview In:

[12] 22720, T4, JEERE 45, VU1 o o3 b IX K % 20 A it i Einsele G,Ricken W ,Seilacher A eds. Cycles and event s in stratig-
EIENERIFN RS Kk BRALT]. A KRS R, 2016,37 raphy. Berlin, Heidber g:Springer-Verlag. 617 - 659.

(5) :744 -755. [22]  HEEAR, et JE B R ZUE ] )2 3 1) i PR 286 28 5 JCAH ) 2
Li Hongtao, Xiao Kaihua, Long, Shengxiang, et al. Controlling factors AR T . UUFR 243 ,2000,18 (1) ;43 —49.

and development models of biohermal reservoirs of the Changxing Mei Mingxiang, Xu Debin, Zhou Hongrui. Genetic types of meter-
Formation in Yuanba area, Sichuan Basin[ J]. Oil & Gas Geology, scale cyclic sequences and their fabric features of facies-succession
2016,37(5) ;744 -755. [J]. Acta Sedimentologica Sinica,2000,18(1) :43 -49.

[13] Moore C H.2001. Carbonate reservoirs : porosity evolution and diagen- (23] XRZEIC, L5, 7 7. DU R IR — 0 R 2 7
esis in a sequence stratigraphic framework [ M ]. Amsterdam: Elsevi- o2 F A BE LR [ T ], e wr g (A E O, 6 ET) ,2000,7
er,1 —444. (4):305 -313.

[14] RGN, FPRT°, UE D, 55 2502 774 42 Pl 60 ot S 49 FE I G Deng Hongwen , Wang Hongliang, Ning Ning. Sediment volume parti-
YL —— DUt A A X BB g [ )], o AR, tion principle; theory basis for highresolutionsequence stratigraphy
2015,89(5) :942 —956. [J]. Earth Science Frontiers( China University of Geosciences, Bei-
Zheng Jian, Wang Zhenyu, Yang Haijun, et al. The control mechanism jing) ,2000,7(4) :305 -313.
of microtopography in the high frequency sequence framework to reef- [24] Sun S Q. Dolomite reservoirs ; porosity evolution and reservoir charac-
Bank complex reservoir; An example from the Upper Ordovician Lian- teristics[ J ]. AAPG bulletin, 1995 ,79(2) :186 —204.
glitage Formation in Eastern Tazhong Area[ J]. Acta Geologica Sini- [25] Lucia F J, Major. R P, Porosity evolution throughhypersaline reflux



5 4 1]

RV A U ) PSS e LT D e DU B ORUR R UURR R R B

IS 763

[26]

[27]

(28]

dolomitization[ M ] International Association of Sedimentologists Spe-
cial Publication 1994 ,325 —341.

K48, sk SR, TEBO, 55 DO Zth T S8 G e il 2H i R
ZEHIOVUBURL I AR R i 2 R [T]. AR, 2016, 36
(6):1-10.

Du Jinhu, Zhang Baomin, Wang Zecheng, et al. Sedimentary model
and reservoir genesis of dual grain banks at the Lower Cambrian
Longwangmiao Fm carbonate ramp in the Sichuan Basin[ J]. Natural
Gas Industry,2015,36(6) :1 - 10.

RV ITIVRCADEH = Bl S A R IE R AR [T ]
Th2ER ,2013,34(2) 1263 -271.

Li Hongtao. Diagenesis and characteristics of reservoirs in the member
3 of the lower Triassic Feixianguan formation in Heba gas field[ J].
Acta Petrolei Sinica,2013,34(2) :263 -271.

ARV 1 PR TRBOR E  S A —— RN AR AL T 303

(L% 644 1)

[66]

[67]

[69]

[70]

PRV BRI o B Sk B X i = A 4 1V —— AR e U

FBILT]. A5 KRS T, 2008 ,29(6) 1733 - 739.

Gao Lin. Diagenesis of carbonate rocks and their control over reser-

voirs—An example form the Puguang gas field[ J]. Oil & Gas Geolo-

gy,2008,29(6) :733 —739.

FM BN B R S NARIEESEH T =&/ 48 el

2 AR IDESEL T ] A1 il S5 BT, 2010,32(4) 366 —372.

Wang Shuyi, Jiang Xiaoqiong, Guan Honglin, et al. Diagenesis effects

of Lower Triassic Feixianguan Formation reservoir in Puguang gas

field , Northeast Sichuan[ J]. Petroleum Geology & Experiment 2010,

32(4) :366 -372.

A9, AR, E Y G I ORI FE R — M R A g

MR MO LB [T ]. 5 47 24,2008 ,24 (6) : 1390 -

1400.

Wu Shigiang, Zhu Jingquan, Wang Guoxue, et al. Types and origin of

Cambiran-Ordovician dolomites in Tarim Basin[ J]. Acta Potrlogica

Sinica,2008,24(6) ;1390 - 1400.

BRI, Rtog, EEY, G B EARGMER R R ERAR
ERA AL R B RHEL ] M2 ,2008,15(2) :67 - 79.

Zhu Jingquan, Wu Shigiang, Wang Guoxue, et al. Types and porosity

characteristics of the Cambrian-Ordovician dolostones in Tarim Basin

[J]. Earth Science Frontiers,2008,15(2) :67 —79.

BOSCH] R, Th S0, S5, 502 5 R Bk 192 625 10 A )2 1

B ARAF IR L —— LA N e B R — G B R pI[T].

Hi i RF2%,2011,46 (3) :875 - 895.

Huang Wenming, Liu Shugen,Ma Wenxin, et al. Formation , preserva-

tion and mechanism of marine deep carbonate high quality reservoir

rocks ; [llustrated by Sinian to Silurian System in Sichuan Basin[ J].

Chinese Journal of Geology,2011,46 (3) :875 —895.

[29]

[30]

[71]

[72]

(73]

[74]

[75]

X =25 Wil E =B @I [T]. A 5 I %, 2016, 43
(5):723 -732.

Li Hongtao. Accumulation process and pattern of oolitic shoal gas
pools in the platform:a case from member 3 of lower Triassic Feixian-
guan formation in the Heba area,northeastern Sichuan basin[ J]. Pe-
troleum Eexploration and Development,2016,43(5) ;723 -732.
Morse ,J] W, Machenzie,F T. 1990. Geochemistry of sedimentary car-
bonates[ M |. New York , Elsevier Scientific Publ. Co. ,696.
A%, mAEHT, AW 55 2 SR B H T
SEIZE S AR L], il 5 K ﬁﬂﬁ)ﬁ,2016,35(6):
853 —859.

:H\“J

He Zhiliang, Gao Zhigian, Zhang Juntao, et al. Types of sequence
boundaries and their control over formation anddistribution of quality
carbonate reservoirs[ J]. Oil & Gas Geology,2016,35(6) ;853 —
859.

(%%t KREHR)

RIRIE, SRBBEAS , oo , 45 TRJZ oo il )2 M FE X AL B AR A
YEFIWFSELT]. Hu B4 ,2015,89 (4) :794 804,

Zhu Dongya, Zhang Dianwei, Zhang Ronggiang, et al. Role of oil
charge in preservation of deep dolomite reservoir space [ J]. Acta
Geologica Sinica,2015,89(4) ;794 —804.

APV AR, BR—HE, A5 R AE)Z I R AL R DT A
BRI FIAEARE LY L[ C 1 /7 5 T i [ 0 il b B 4 22 308k
2013:157 - 158.

Peng Shoutao, He Zhiliang, Qian Yixiong, et al. Evolutional time limit
of karst reservoirs constraining from the sedimentological , geochemical
and chronological data[ C] // A collection of the Fifth Annual Mee-
ting of China Petroleum and Geology,2013:157 - 158.
R385, TR . B LR 2 b B T 3ib IX B P % A2 T2 i
FERFR S LA - Bea PR[5S KRR < e, 2010,
31(6):743 -752.

He Zhiliang, Peng Shoutao , Zhang Tao. Controlling factors and genetic
pattern of the Ordovician reservoirs in the Tahe area, Tarim Basin
[J].0il & Gas Geology,2010,31(6) :743 -752.

RIRIE, SR BBEAS , skaram , 45, vp B 5 M AT R 4L A = a2 I
PR IBGELRI[T]. £77h2#4% ,2015,36(10) : 1188 ~ 1198.

Zhu Dongya, Zhang Dianwei,Zhang Ronggiang, et al. Fluid alteration
mechanism of dolomite reservoirs in Dengying Formation, South China
[J]. Acta Geologica Sinica,2015,36(10) ;1188 - 1198.

KRR, KRB, XA, 5. ZMEN T A A2 RE
BRI T]. KR CHLERBL 2% ,2015,26 (11) :2053 -2062.
Zhu Dongya, Zhang Dianwei, LiuQuanyou, et al. Dynamic develop-
ment process and mechanism of dolomites reservoir under multi-fluid
alterations [ J |. Natural Gas Geoscience, 2015,26 (11 ) ;2053 -

2062.

(¥ F %)



