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Progress in continental sequence stratigraphy and its application in
petroleum exploration and development

Gu Jiayu, Zhang Xingyang
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Abstract: Sedimentation in continental basins has been controlled by many factors and the main control factors in
basins of different types are not the same. All these would lead to various sedimentation types, frequent facies changes,
poor lateral continuity and large variation of sequence thickness. Frequent alternating of lake transgression and regres-
sion results in frequent change of cyclothems. The formation, structure and model of continental sequence stratigraphy
would, therefore, be more complex and more difficult to study. According to the boundary characteristics of both conti-
nental basins and system tracts, initial and maximum flooding surfaces and existence of slope-break zone, Chinese geol-
ogists have established sequence stratigraphic frameworks and models of depression basin and faulted basin, which tally
with the reality of basin fills in China. Development of continental stratigraphic sequence has mainly been controlled
by lake level fluctuation, tectonic movement, climate, base-level change and provenance supply, especially tectonic
movement and climate are quite important, because they directly control the fluctuation of lake level. Methodologies for
studying sequence stratigraphy in continental basins include outcrop sequence study, experimental observation and
analysis, logging and seismic sequence stratigraphic analyses, and numerical simulation of sequence stratigraphy. Se-
quence stratigraphy can play an irreplaceable role in play exploration stage, prospect exploration stage and development

stage.
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Table 1  Comparison of basic geological factors of sequence stratigraphy between marine and continental basins
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Fig. 1 Sequence stratigraphic patterns of depression
basin consisting of low stand, high stand and lake

transgress system tracts
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Fig. 2 Sequence stratigraphic framework model
of Quaternary depression basin in Qaidam basin consisting

of transgressive and regressive system tracts
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stand and lake transgress system tracts

XUSEAN EZR IR T 2 2 I 4L 2
Fe A4 i R s Kz T A RO . ABATTIA D ok
BN K i 120 25 (1A AR ARG Y AN 5 423
T REAR L, TN il AH B2 AR AN T TR
AT R B, R SO R FA, anidgK
AR . AEABATTET S 0 B A ST
SREF X LR T o i 0 2 R S 44 B e )
JE PR B R TS 5K R P E R, AR
5 AT AR 32 TR B T2 T R F 2 1) =0 ¥k
B SR REAT AR R I 5

PP [ 2 rpo T AR R S R 70 3 A DY 93 ik
0, B e A A AR ek B n vEE 2 e o R I 2 P
9 RS A A R, AR R R AR SR A
IR AOSL R TR T - I SE Y= VAL
s D9 LSRN I A — LUt b 2 T RE R, (B
KBy HEIP R PP XA € WAEE . A —
SESEF IR — A AR AR R ek, SRR AR R
b B T AR R

3 FliAH R e 2 B B P A 3R

To Ve W B 2 A 3 o 44 6 T A, R o
BN, YRR AE T B~ T g U T
AP A P 1 A2 A0 T TR 3 A2 T R AR =
FRIURE - X BARECA B - 1 i A2 4
FERIBEAR = P 1K R B, AR AR 18 3 1 i 75 =X 8 e
e T W I ARG AR o A R AT e
RIAT T AR .



53

JOR SR - i 2 Mt 2 2 20 R L A i R B R T R Y R 487

3.1 P AL BT AR S HE I

FEVUARZL L FH, T8 ~F T 1) 22 A 2 42 1 V2= P
B JE AR BN 2 P A2 A A0 A 5 48k 45 4 AR A0 1) 2
FERER, SEhr BloF i i 2 AL R G TR VAR AR
o TR 45 55 D R M 255 Sk, [R] I, 3 F T
AL R LA VRS HE T o 9 T s v 1 22 1
Ak, K 5 R IRT VR ARRAE 4 2S5 B 58 BE R B RD 58 ) 1)
DACAE; TP T R oA T A PR T B S B TR R
DIIFAEA TR S J5E (0 D32, AT P B ) 48 5t

TP T e A T 0 PR TR B0 R K

RIS S EBUTRITTR .
3.2 Afx

IR A AL B[R] (4~ 6 2% LT R Jig[ml)
(K33h 73 2 MU 2 H R e % 7 28 1) i o 2R A2 AL,
RIVE AR e ar RBE R . R B =H K
S TER] ) B 3 2 L T T A 2. R
0 ki A 2 P i J= B i v i 42 ) 5 R ILAE: (1)
R AR A K R (2) R A £
ARG 5T TR A Bt 4 R A A 5 JBE 558, 38 T 552 )
TR oz s M TIRE R . 2PN & AUz P
HARE Ry Y Ay SN R4 2K, T =4 LA IR
P PP K I A% T (1] 55 R 3% RO AR g
2R PR T AR v A A = B b i
BRI, W T = BLIURR I [0 20 5 Ma, & 55 5 Je
FEACH. o R EEERIE 500 m, 3
JE#hE R L 10 em THEE, WIFLRE 25000 J2
bR . R8RS M TTRR — -
THFR) T B, 00 Yo 7 4 = B 1 1 PR AR AL 3 R A
2 1000 K/ Ma, FFIA k1 4% i 5 1) 380 1 T 22 46 7]
BEAT R A N AR FA) A S0P 00 v A0k o [ AR Ak P
R
3.3 ik

X BEAH R H T 5, A48 X 2 2 PR R
B R FE R . R LGSR J2 7 T 1 5% )
SR JEH ). MaEiEsh sl ) A pL ] 3 2ok
PET: (1) HUE [ T M0 51 A (10 2t e el A e K 3L
B I R TAR P O HEAR T 7 A £ 240 4 I P AN A 3
UURE; (2) Db 38 5 0F, A Rl AR AR oo g 5K
P A X UK A ) TS 7 2 R e A
Jee ol s 4 S FLAEBERIUTREANIR T (3) BB AL 42 )
2 B RN, T R T 3 L, AE DTARYR T A
] MIGCRAR B R 2H & R AR AR A o g i A T s 2 3
HIEIB BB I AN HUR T HERA 5 . A 2

HR R I 2 R B AR S R AR (%) 4 1 3 3 Al
L FWIRRE A K, T N I a0 = 2% 2 7 1)
KB AER AR I 5 4 Py iR b i S
— BRI = R AR R
PRy JEL SR I g [ A 22 2 LA RO R Rk T
3.4 FHXRETTH AR AL

AFI YT D AR A %) b st s 348 4D v Y 4 b R M
AR A — 52 38 HI4E FH, I 0 W80 70 2 M T 0 v
A T A ARG T T AR AR TR A 7R
] FFEh iy st b, 2 2 S 5 AR AR
AA—EMECR, B TP 1 1) 48 4k FyT R
PRRIA L . A5 B AR I 783 i~ 1 ) AR 40
B TR R R R .

(D) AL (I AP e B W IR R .
PR URHEARE T vy g e 13 0 0310 A 75 Ll 1 28 R 395 Ma
W) AT 2H L3 80 Ma i J5) , I IA] 44 /& Haq
AEREET AR M 26 B P IR s O N .
U, 6T A I 7 T 5, AR DR IR AN X 4k
FEE. ARNNABREZEW T X — R
TR 2 U 2 ARFAE, 76 2 P M Rk, DL = B
PR A FR 3R R AE, Uk B 7 42 (1342 X 2
PR E B B EE .

(2) ¥~ i S A 208 st 55 e 4 Bk 6 A i AR 4k [R)
BB A 72 Y e E AL . PR
FEHET 2O A, ki F i AR sE i B S
ABRFEUE A T 52 R0 1 . DRIt o R 4 Bk
THETHI A2 A0 P i A 23 M0 2 ot e 0 AR 5 TR) #5252
B AERAEEF AR R . A XL 78 3 5 o T T %
TR S AR AR R I A B
R IX PP 52 M 1 52 HH B
3.5 UIRYHtEAEE

B Bk 4 AR A6, VIR g 27
B R R IR . — BT =, 76 5 fit 25 3 %
KT A] 752 ) 16 0 5 i, R AT e AR R o
JEIFE, P4 R IE AR R 5, A AR R IR A AR R
38 YUAR ) AL 4 T 20 AH 24 T BRI T 0 25 25 1) 1) 14
T a] 7 g n AR =Rk 2 e L FIE R vk 2
A, TR R R R . IR W IRRHE DT
R R B TR A B 2500 H B 5 IR R 1
REMBZEFFWEEM . 9%, STt Rl 5
HABDE 2= (A0 B AR LR 2 P R B 5=
(1) . [RIESE, YORR A it 4 33 28 S B 0 52 314 3 A0S,
(FE S AUT N



488 A SRR R R

25 %

4 AR EIERTT A N

1w 20 4k, TR E BEAH 27 Hh 2 22 B B 16
ARG G MR A IT &, Rl 2 7 E
RIS MR BRI & HAEH BSE N
S, A T Z il SR R T R s BT
(PRI RN R T R B T EEMEH .

4.1 J7EMRR

BT IER B, EARAIT &P REAE
H, B BRI 7 R AR R L8528, B A 3%
7 VRN E AR N B HRE R 2 & 1, A% RiHE 78 1
b, IS SE R, 7R R TS S T S s T AE
O T REA —ERENTERR .

4.1.1 FELEFHZESR

LB HEE MR R T EEN, 2
R P Z AT A R 77 . e ] LA 28 oW
RRNAES, H RN 2 RUANES IR E, IEH
K53 2 W LA S B W 82 21 2 e 1 4 48 00 45 0 1)
A A FIR R IR PR AR 2R R Al OC R FIAS [
YRR IUTRURRAE, R )2 W AR AT & i
A GERORR, LEANEE RN .
A1 g SK A 9T A IE A 2 W DGR DT AR 4 R I A
fitlh, AL B0 b R YTAR R AT e B 1 s AT
IREAEH .

4.1.2  SEEGWEINA S B i

SEZIG LI AN A3 BT R AR S i 7 1k, B S AR

BB AR 28 R e, 7 2 SEIR AN B 3040 i

SRRy AR A A SR S B, AR SRS A

IR, TEAEE AT, PR LUK BLYF 2 LA B
B AILRI IS, B 5 22 RO, a5 1)
TR SEAED 31 WA R 2 AT RO SR TR AR
RN, T T2 ARRE (RORs AR SRR AR IR
HIIERATE
4.1.3 QBFEFHES T

MFHBAR I3 M1 7 J2 7 1= 50 Hr (K HE A5 8%,
TN R R S ARG £ P A B 1T AT LA IE A 3 R
0 J2 P S 2R R OB A R A Bl 1 (22 Ak,
R ) X 2 e AN 2 2 R S B AT B
Iy A HeAh 5 B AN T LEA Y G TR
MHHER A HE R R R MLUR, LU RS
A ERTR AN I 5 vh /N J2 1R B 3 3t TE AT 2
F . RN A At = EORTIAR AR B . A2
ek =, 38 AT A A DOARAR OAR A AE S L AR Ak,

ERL I 2 et 2 B0t 502 J2 T 2 2 A0 5 A W ik
DR .
4.1.4 HFEREFHEST

JEFFHb 2 25 R 5 R AE R 2 22 R TR,
AUV S R AR R e U E S A E . R
FTHAT AN ZE W (=2 B b)) RIAANEE A 1, K
53 27, R I ST S5 AR AE X 23 TR AR, BT DA
7SR S [ A 12EAT J2 P 0t B, DTS AT B 5 fif
JE5r A0 A R X e, 78 22 0 B U3 2 P 1 kI 45
WA —ERARE . Fenl 2 AR TR E
AT DK B 3 =, JF mT DAAE 0K X 8 [ 9 23R4T
HETMARTZFE . 76 =4 158 XL m] UL 2 P
HhZ R 53 55 ARG 4 AT EE
4.1.5 JZPHuZE R BUE AR

DURR 2 Hb 78 S FE AN AR 2 7 T B A AR A
POt —IR ARG TR, F7FEH BT I
S AR A TRk g DTRRY) R S8 TR
ARG PRI S S B K 2w fiid . K
A 300 T 3 o g 3 T A RIS T AR AR AN T2 5 IR
F MR A (B A PR 3 ANAR) AU T L 7 2 M 44
PRI RN e S DTRRAR ) 3 A (18 4) o B2 AL
A5l N ot A SFT BT I 98 2 ot M 2 e el R - o R AL 32
1T 7 BRI ZR (T Th AR Ak 5 2 e e SRR AE A
WEPTFFE RS 2 e N AE WAt s 5 2
Jrma B L HUBLRL . O SERR 2 P 5 A Ak R
R EBIEEREN .

FNE TG Al
I g

L
HEETE

£
R - Sy
Hf
i

4 PHEAUBTILI BT RNE P B TR R A A 1)
Fig.4 Two sequence types simulated by SSM
program and their sedimentary systems
A —HEGTER 2 P R F 92
B —H~F- T % J= & 4R

4.2 N
J2 Py iz 2 N T Tl AR IT A & AN B
B, ANFIF B SR AN H AN, J2 P b 2 27 1w



53

JOR SR - i 2 Mt 2 2 20 R L A i R B R T R Y R 489

TN BRI E RS AR o 7652 fr TR —Rn]
DL A 3 ANBYBE, BRI 5 PR B < H An iR
BRI R B .
4.2.1 XAy iiERp B

W — B ER AT T M B Sk R A
BOYRTAER — g &8 3F, B P HE% T
VA N FH BT A D 5 1 7R RN R, 7 2 H P 3
Ry 2 (B 3E M =2%), AW &
TR IE AL IR AL, HEWTE T R A4k
P TR I 43 A0, BB R DXy, 38 o 3 hn
= TAEFIBEAT A v Bb 5T 0 By, 28 3ok 3 R s B 45
FRAEHEWRT O] RERZE W ZEREEZ, flE B A X B,
4.2.2 HFIREIERP B

H bR B2 5 18 o L8RS 40 16 T A V& 2 B AR
BRI EH bR AL, — MR 70 H = 4 i 7R (1) A0 X 88
o AR TR B R DX AT 2 1tk 2 e S B R
LGN PR 2 i 2 24 40 BT 0 2002 K 40 21 1 )2 3 4 )
HEETF (AN 4~ SHEF), R PE BT
HbJZ 43 B (25 9 1 Hb 2 2 B T RS 40 3 A0 e
5] . M B s R X 3k 56 2 (1) 43 A B3R
R, AT T A S0 TR, DR T R R

AR BIER 0 BAESS R R IR GEFEA TR

e SmAEE . EFES—KEd 35
PRSI (1) T Mg pTRE s 2l (2) M =
FRRN =R TR U E P RAITERZ T HZ K
X153 (3) HUFE M SR S AH B2 R R AT &
2 S B R, AR = 4 7R B AR AT A
(4) 752 1yt JZ 55 I A% 28 1) 29 T AT DTAR AR 1Y)
AT T M 34T 2 SHUN R 2 DY (5)
KEEIESTTRILIE B A FFEHAT 4 BUW H A
PEAY; (6) J0 sk 4 28 ) 4% 25 F B R AT 5 ik T,
e bRt a8 . K LR THE DR, ERt 2
ST FCAERL 1L B S0 PE AR e FE 5% BH 34 B 25k v <
IR P S T E RIS | Rk
IR & = AN a7 2 1 i LD A, BT R B i <
Fifig i 3x 10%t LA L. ZESFPHE PRI T K&
() = A1 PN AT SR R0 AR R K S AR A A, 3 <
TR 6x 10°% 1 DL . EHABS /< 2, dnig
VS BRI R BRIV B R M Y — L T
FIER IR 2 Wi i — B R RIUENE JR 23t 0k 2 R A A
R M SRR TP RS T B RS .
4.2.3 FFRHE

J2 7 2 A AR R S o i 2 i R B B )

R W B A e T ¢, 0 18 2 S SRS 4R e
TR, 3 52 e (R AU 7 22 1) /DN 2 el 4 B Ok
bt B A 2 AR B TP T 9, 0 W] AR JR P b R S 1 2
fifl_ E&5 SR VTR SE SR IT R ER G BT IT . JT e fik
JRIZFHIZRZAITI, R R P ER R
PETRESE il 2 A 350 J5 R e 7K AR K /N 25
Pl F, w0 3 Bl e 5 R U T A R 2 0 R

NIFTE], AT 3 0 3t o i B, $ e SRR, e 4838
BIEK I AR i H Y i BRI AR 4
TR T A Y 2 iU HRORS AR0S LE, Rl 2y T 4
NER 15 NMER PR30 N E, solilk T HCE PERE
TN EXT R I LA (1 5), 32 T IR

T7Z402 T7421 TZ4-46-19
LAl e S )
[FbEAT 1 RS RO Y 7 Y]:'. ‘!\ .; \1
§7‘: C)) ,-—-—r_c-I \E ...... T"‘?“M g,_
R T ol ¥l W

L § < T oL
ESES
(2) R A
=T
f .I i ___._.-f"'“l::i- q_} —
PR A I R 'ﬁ.'.'l‘;‘*}k e )00 35 Pzt S
R e v
et po A
(b) HEEH X

BI5 B 4 H CL AL BUE R P41z 7 =
() Fg P 2 (b) X L T
Fig.5 (a)Sequence stratigraphic and
('b) lithostratigraphic correlations of C1 retrogradational

parasequence set in Tazhong 4 oilfield

FE DR X, G 40 (¥ /2 3 3 )= 2 BF ST AT
LI 3 9822 T P 5 AR K P o SE2 B B e P x
FUAESE A% 2 Pyl 23 AN =, DO/ J2 B J= A
K Sz, W TT R P IR B # G, D1 5E 1% )= 23 A0
Tl A uth (0 AT PR AR B AR

Z % L W
1 Vail P R, Mitchum R M Jr, Thompsons S. Globatcycles of relative

changes of sea level [ J]. AAPG Memoir, 1977, 26: 83~ 97
2 Vail P R. Sequence stratigraphy workbook, fundamentals of sequence



490

il 5 R R A

b 925 %

10

11

12

13

14

stratigraphy[ A]. In: Bally A W. AAPG annual convention short
course: sequence stratigraphy interpretation of seismic stratigraphy in-
terpretation procedure[ C]. AAPG Atlas of seismic stratigraphy, 1988
Vail P R, Audelllard F, Bowman S A, et al. The stratigraphic signa-
tures of tectonics, eustasy and sedimentology: an overview[ A]. In
Einsele G, Ricken W, Seilacher A. Cycles and events in stratigraphy
[ C]. Berlin: Springer- Verlag, 1991. 617~ 659
van Wagoner J C, Mitchum R M, Campion K M, Siliciclastic

AAPG

et al.
sequence stratigraphy in well logs, cores and outcrops|[ J].
Methods in Exploration Series, 1990, 7: 1~ 8

van Wagoner J C. Overview of sequence stratigraphy of foreland basin
deposits: terminology, summary of papers, and glossary of sequence
stratigraphy[ J] . AAPG Memoir, 1995, 64: 490

Posamientier H W, Jervey M T, Vail P R. Eustatic controls on clas
tic deposition 1 —conceptual framework[ A]. In: Wilgus C K, Hastings
BS, Kendall C G St C, et al. Searlevel changes: an integrated ap-
proach[ C] . SEPM Special Publication, 1988, 42: 69~ 125

Haq B U, Hardenbol J, Vail P R. Chronology of fluctuating sea levels
since the Triassic (250 million years ago to present) [ J]. Science,
1987, 235: 1 156~ 1 167

Jervey M T. Quantitative geological modeling expression[ A]. In:
Wilgus C K, Hastings B S, Kendall C G St C, et al. Sealevel
changes: an integrated approach [ C]. SEPM Special Publication,
1988, 42: 47~ 70

Cross T A, Homewood P W. Amanz Gressly’ s role in founding modem
stratigmphy[ J] . Geological Society of American Bulletin, 1997, 109:
1617~ 1630

Cross T A. Controls on coal distribution in trensgressive regresive cy-
In: Wilgus C
K, Hastings BS, Kendall C G St C, et al. Sealevel changes: an in-
SEPM Special Publication, 1988, 42: 293~

cles, Upper Cretaceous, Westermn Interior, USA[ A].

tegrated approach[ C] .
308

Cross T A, Lessenger M A. Correlaion strategies for clastic wedges
[A].In: Coalson E B, Osmend J C, Williams E T. Innovative appli-
cations of petroleum technology in the Rocky Mountain[ C]. Denver :
Area Rocky Mountain Association of Geologists, 1997. 183~ 203
Cross T A, Lessenger M A. Construction and application of a strati-
graphic inverse model[ A]. In: Harbaugh ] W, Watney W L, Rankey
E C, et al. Numerical experiments in stratigraphy: recent advances in
stratigraphic and sedimentologic computer simulations [ C]. SEPM
Special Publication, 1999, 62: 69~ 83

RS S [ 2 3 i JZ B 58 o KT 22 IR —— e 20 5 2 7
B[] RS KRR HR, 1995, 16(2) : 89~ 97

MFIC, Fukrn, ZEEAE 2 AR R T I S ER R

15

16

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

KR T]. A S RAR A R, 1996, 17(3) : 177~ 183
MR, 27 b 2 o B e F 3 W K 2k o o )
B T) . A RAR A MR, 1991, 12( 1) : 52~ 57

RPRR. BliAH 2 b 2 A 5 i SR e ) )] A S R AR
S HB R, 1997, 18(2) : 83~ 89
AT, Wbz R 2 2 LR R[] . A5 RARA

H1 5T, 2002, 23(4) : 410~ 414

A, RE K, 2R, 2 HEW RS R T R E

JEHFAELT]. A S RS, 2001, 22(2) : 165~ 168

BRITE, MhEE, T F. Bl R TR EFHZE Y], A

WS RARA R, 1998, 19(3) : 221~ 226

VEIHL, SRR, FLAE S . Mo MR 2 5 b J2 2 10 ) P 0 fE AL

ORI, AmS KRR, 1999,20(2) : 115~ 119
TSR A, ZEUR R, WENS R 75 H Y AL S0k B R 2 P RS SR

EAHRIE] J] . A5 R AR M5, 2003, 24(4) : 351~ 355

El/NHE, S, T 7 R e b )2 S IR A R T] .

PUR SRR B B, 2001, 21(3) : 60~ 64

BRI A 23 0 S 2 2 b R BRSO A v B R

515k, 1995,22(4) : 6~ 10

SRR, BEZZ, F5T3C. il AR 39 56 280 R s 20 W80 78 2 )5 b 2

KRIRVI[T]. IR 2EIR, 2003, 21(2) : 283~ 287

Uy, G 1 g G e N SR LY S i L o

Tkt hi A, 1996. 1~ 128

XISr, R AR HLZ 12 P R

K[J). HEAE B, 1996, 16(5) : 47~ 53

AR, 2B, iR SR, B AT I R 2 2 R TR R s )

[J]. M2 [Tk, 2000, 7(3) : 119~ 132

R, WEE. AR R v = B 50 T 7R Al R AL A

PRI T] . Sk T 244, 2003, 9(1):99~ 112

T, XIHEE, B K, . B A R e bR T P 4

[M].dbxi: fAm

JELF 104 G 55 R

B ——LCURA R I )] . KRN K22 23], 2000, 30(2) :
139~ 144
AR, %Fﬂ\ﬁﬂ RN, WrlE M 7202 3 2 AT 5T A 5L

B ——LL 3% 725 b 1% B S K T R R I T
1995,2(3~ 4): 124~ 132

WAL, TOER, T35, W7 WA 4 A 2 7 e FE - e L L1 7
BRI BT S JT T@J~l\ltik)\‘%ﬁ%$& 1998, 27(1):62~ 70
2R e, PeHERT. [l AH T B 2 b B
HRE A BIM] . jta:EvﬂaIi&tﬂWI@t, 2004

FEANAE, ZESCM, ARIRSE, % 272 S BRIT D A (&R
) W IR R RN LT]. o E i LS R, 2000, 14( 1) -
15~ 20

HEM, HEAK, B, EFmz
KR AR R Ik,

. W ET 4,

SFAERE 4 I C1 AT
1996, 23(4) : 46~ 49





