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B B A% A )2 %# Cautostratigraphy; Muto et al.
2007) s 52 M 5 AATTN T )2 S 8 o BRI,

1 B A kAR B R

“H A R AR BB R R = A
T R G N2 R 43 2 180 AR BAE T A A6 1 o A2 AL
#il” (Hajek and Straub, 2017), 20 4 60 4F A%
James Beerbower B ¥ H* FH €Ml ” (autocyclic) %
FRU A A HAE 2 — A O — R A Y
JE M o A OB B 1) AR 40 8 JF 51 (Beerbower s
1964) . X JE— /R R 1 A e L kAR
TE1~10 a MYBFIE OB b, ok, AT Wil iR 3]
SR e #RAE K & 100 ~1000 ka (9 REE -t 7] LA
KB (Paola, 2016) . H. ¥ i A B A7 J& 0] 4% H1 e Jul
PE(Muto et al. » 2007), I, “ H i€ 7”7 JG 2 8L 75
DURARGERY A F WL X — LS B e A
B (Miall, 19965 Paola, 20165 FH it 45 ,2021)
1.1 NRE®BKE

VNANG - E A ) I 2o T A N U N
T4, HIEE R E TUIBE R 0 R &8 . HA BEHL
PE LA R B A WIE (B D F WL/ RE A
B AL A LT LR © DLRURIE I 5 iE
#% (Sun and Parker, 2005) ;@ Wi WEs) k05
B iB (Beerbower, 1964; Stplum, 1996; Mohrig et
al. ,2000; Tornqgvist and Bridge, 2002; Slingerland
and Smith, 2004; ¥ = K%, 2006; 22 K 5% %,
2012a,2012b; KA, 2013; 1 3CA %, 20175
ENAR AR, 2017) 5 B 0] F1 300 ] Bij— 2 [n] — ] 5 —
8 1 7 1 A R A R (R R WS 2013) 5D = A
PN 2 Al v B AR B A2 A2 L @ Mississippi = f I 2%
PR 7~8 ka LR IT RS 23 id 72 (K 1a; Galloway
1989; 4k 5%, 2012a; Kim et al. , 2014; Li Qi
et al. ,2016; Paola, 2016; Hajek and Straub, 2017;
ENFRMREE, 2017),
1.2 KRE®BEBEF

RRUBE B CX IV 8 BB PR 3 o A 1 3 B
E M CEVEE BRI |, BE 0% 1 7 M RO 2R 50 1 b 42 1
Z S aE X8 D, BT ST RRE A B L
il B BF 5T R S8 . H ET AR BLAY 2 R 2 R0 RRE
s PR AL 3 3 e 3 Ay A ) 309 4 /D B3 I A T
PE. 4RI AR JE M R R A P o 322
ERORGE R Y5V bl Suk by AR EY NS ErE 3
ook LRIV R H 35 IR B G , Wb Vg 2 5 b AR
th ik 2 it Brent = M BB 1Y B 3h 5 e (K

1b;Muto and Steel, 1992, 1997; Swenson et al. ,
2000; Muto, 2001; Parker et al. , 2008a);® FE=
£ A= 1) = A0 DN i = 10 3l B 4 i B BRI
DU 5 A3 B KA % 5 1 B (Tomer et al. ,
2011) ;@ Bl & = M INTEE = 2k H 3 )5 iR i 72
Fg B & P i3 F2 (Burgess et al. , 2008) ;@ &
AT R ol 2 rbom AR AR Dl Y [ Bl e e o AR L BRI Y
Azl F 81 8l 4 (Muto and Steel, 2004; Swenson
and Muto, 2007);©® W F-ii b b B b RG22 1Y
H #1748 b 14 72 (Wang Junhui and Muto, 2021);©
Vg T T ] 30 1 e e R T IR U0 A D85 T
4% (Wang Junhui and Muto, 2021),

et/ NN - T & I A S B e g 1 B e
RE B Jo S0P A e . B A AR M A R T - =
FUNTUR R G TR Y it AR i 72 L 23 ) 5 it
VA TE AR TR L, B AT AT DA S B — b 22 B T A T R
M (Kim et al. , 2006; Kim and Jerolmack, 2008;
Van Dijk et al. , 2009; Powell et al. , 2012), XF
ORI B & b RS 1 S 300 1 s 2 e i et e e K
T K DI R G2 b vl 58 & 2E (Gerber et al.
2008),

2 H OB AR S i B AL A,

OB PR 22 2 i ST R R S R T R R B
A T AR IR (Muto et al. , 2007), BRI
FZR 8 D] 3 - A i AL 1 v 1 S0 P8 4K Sl FH T
A B RRUBE (A S M A SGD a R A — 1T M 2 2
(Muto et al., 2007; Wang Junhui and Muto,
2021) . HHT. A BN M Z 22 T 298 0T AR Al ST
ES WINBLIN 72 NS D O: ) = =9 IBU N 5 A =]
WA
2.1 BREStRER

X TR E MTUR R G BAESS ) F HAT R E
B, AR B X AN Z AR TR AT RAE Sy Ak
FREK SR T YT R AR TR VIR A e =
A EOE R A IR WK B /E H (Jervey, 1988;
Galloway, 1989, EfTHAE M 7 0] DL #0281
GE AR 0) ] DU S 9 GEARAR N 0) . XTI
FRUIC R GE g1 10 T B 5 4 3 99 A 7 o 1) 15 O
TR REHUR N O CRIFRAS A, (H 2, LAY A it 25 1)
JE I 20 K RN K AT RE SN O CHP B ) .
AV ATATT — A B A W TTARIEIE R GEARA 2300 57
THMBIRSER . FATHA K AT E 2260 — D
T 1B ANl 4 3 2 R R A8 DDA B TS i A
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P ETRAMLME A D RE R R BRI 28 B R 43 (R Muto et al. » 2012 &80
Fig. 1 Classification of autogenesis based on whether it is stochastic or deterministic and whether it is
large-scale or small-scale (modified from Muto et al. . 2012)

(a)—Mississippi =M A E 7~8 ka LUK KT 5 12 5h i3 B2 (Roberts, 1997) , B4R BN S 04 (14 2 a] 3 AT REAR KL (H i T B R ANl - =
W ZR G0 R A i A2 AL L DR AT R AR /N RUBE | it LB AT BEAILPE s T8 7 545 @ ~ @ K YR 3 708 25 74 74 LU i) = M 19 6 URGE RS 5 (b)— Jb T 4 50 55 v R %
 Brent = ff Yl #E F—iR B [ 215440 (Muto and Steel, 1992) %5 P 75 D4 1 5 50 M b 4% o b 22 00 8 0 el Rt T EL R A A 2
(a)—the switching of the Mississippi Delta lobes during the past 7~8 ka (Roberts, 1997), the autogenic switching of the Mississippi delta
lobes is regarded as small-scale autogenesis because it happens in local area of the whole alluvial-deltaic system, though the spatial dimension of
a single lobe is large, such kind of small-scale autogenesis is usually stochastic; numbers @ to @ indicate the 6 times switching of the delta
lobe; (b)—the autogenic transition from regression to transgression (shoreline autoretreat) of the Middle Jurassic Brent delta in the Viking

graben, northern North Sea (Muto and Steel, 1992), such kind of large-scale autogenesis happens regionally of the depositional system and are

usually deterministic

Toh it BV X RS DU R GE . B, X T — AN
FURGE 1 e 4a %) i 2 1 40358 3K 3l MLl Qg SF- 1T T
Ko ) 3 190 A 1A 20 4 AR R B Sl AL R Sl 0)
BSOS BT H ARy

PRI PR )23 2 RS 3 D 0 Y AN ERAE T R
FRAS Y Cstatio) s I AR R 0 WA ERAE FH 0 3 25 1)
(dynamic) , SO 45 2 COR A 0) B S AE AL
A% E B9 (dynamic steady) . 3 R 25 Ak 18 7b &5 AF
AWM N A Fa E K (dynamic unsteady) (Muto et
al., 2016b) . TEHE— 2D Hl, Z 85 T A8 5E S w8 AR
CELIE TS5 3 A58 09O 10 7 A 1Y b 2 g iz L 7>
P UL KRR AE S AR Y 5 S22 B2 45 T AT E SR AE
FHT 7 A 1 o J2 e 7 7 ) D R AR i o A ol PR iy (T
). X T — AR E R - ARG Y
B BT RAR AN K Bl % 4 i A AR R TURR AL L TR
THBK O e m Bl Ryt a4, %
T AN AT E TR ECA) N B © MR A

A A AR T ECA DI . Y R AR P A AR AT —
AR KA T AR Z - = N FR S8 Y T AR R
fib S A

RXT B OB Y S AR SR A AM R K S VR T Y
T2, B W0 5T 6 A R K Bl AR O kAT 1
J&., #4n, Wang Junhui and Muto (2021) %% fy 2t 1
T AT e LR TR] i) e 409 i R 3 3 T A 8 1Y
Xof Ao X oA T T A E [, A8 A — A S U P R o T
b T8 S T R B R B AR Sy b T, A R o T 1B
PEAR AL Y B AR Ty KOk B 2 A B A, A5 4R AT R AR
SRR E (4 5 PRI A AT R A — Fh RS g 1 A SR S AL ]
TE X T SN SR S AL, 0 AR 28 48 D5 00 3] 16 19 11
Bar A KM & 4 T 226 (Wang Junhui and
Muto. 2021) .t A] LA B O — Ff (5 008 o 72 . FF
W07 )2 7 3 2 27 3k SR A T 5% il 2k =AY R v T
TR BRI AL P (Catuneanu et al. , 2019), %f FH#
— Je 0 0y i e T T L HCAR R R AR BE R A N
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TS 1Y o JIT 77 A B0 1 )2 S AU PR 5 L2 A ) 114 o
T AR A A ARt 7 52, DA AR A e o i 22 1 O 20k
A I IR IR AT AR AR RE Y o p AR B R
PR 4 2= 25 Bt N A BRI Y

2 SMAAEE TS A A At R X
(#f Muto and Steel, 2014 &)
Fig. 2 Definition of autogenesis and allogenesis
in terms of the pattern of action of external

forcings (modified after Muto and Steel, 2014)

5L G R R 3 2 A (A0 2 e 3 )2 27 W AR L
FI G PA B J2 2 %o 18 PR A At B TR A 2 AN [ iy B e

(£ D, ABGWR0AR, AR B2 UL ETE R
GENEREY H A BLE A pl PR o FR R X — ) R e 2
A0 B 3K ShAE A B9 e 7 (Einsele et al. , 19915 Hajek
and Straub, 2017) ., [}t — eIk o F A i A % 2
I 28 ROBE AR AR /N F At g I ( Catuneanu and
2016 2019 2% g g A,
2019) . WMISEPR b, 40 F SO R AT AT — S 4k T 3 3
AL TIR R G 2032 1 AFMERIK 3 T 42 i
QRN 7/ o 2 DRSNS = I PS PO = N I VA
HPERIK BV T A AE Al Bl PR VE B 2 dn ok JB5E
AR S AR 1 B S At R P A S B
BT, B OB b 22 A o i O A0 R K 2 4 T 7 X
284k 545 (Muto and Steel, 2014; Muto et al. ,
2016b; Wang Junhui and Muto, 2021), £ F X H
B PR M2 2 ) E SR el T AR P e R A P i
T 12 72 of 1 PR K By 2% A4 e 17 Y 495 2R L P T LA AE AR
BRI REN A (R D,

Zecchin, Catuneanu,

®1 EEREMEFSAREMEZXAME St E B R 3Tt

Table 1 Comparation of the view of autogenesis and allogenesis between conventional genetic stratigraphy and autostratigraphy
pogEd A A b 7 R F B2 SOk
FEAE Y KR ATE RGN E & HLE Xt — Y1 2 Gt /19K sh 7 FH ) i o7 Einsele et al. , 1991;
‘ FERRE | ORERIE S AMRIR SR T B OC R A5 I8 AN ERBR Z 1 Jr i A2 A S Hajek and Straub, 2017
giﬁ AR | 1~100 ka 1~100 Ma, g T S8 45 14 11 F J31 401 Vail et al. . 1977;

ZS ) RO

R R D P R RV
0 3t 5B M SR S A AR

S AT A B A T LA o R
B JZ A A2 i 5D BT R

Catuneanu and Zecchin, 2016;

Catuneanu, 2019

Wiy o7 gk R A IR Sl A 9

FES Y L i) ;. T A i A0 303K sh 7 A HIL Muto and Steel, 2014;
8 9 9 5 5 T T B R T A Muto et al. - Z016b;
14 G D N /mﬁg‘ 2 N . :
- T g P AR 1 AR e Muto.
BB | o 4 0 4 3 0 A A0 AR R Wang Junhui and Muto, 2021
; TET MR B AR A AR "
Ik TRAETSRRRE BB B e R e b
R A IR Bh AR A i B R o \
o , M e T N B A )R E Clm S 3
JZ2 st () )R 2B KT A B BK B 7 ] S0 PR 1 T £ B L 2 3 45 25 B Muto and Steel,1997, 2004 ;
W Cansbh 36K 3 1E T B 1) 5 F *mmm>% Kim et al. , 20065
R HL I 75 43 2% B BT 75 A9 s A " Jerolmack and Paola, 2010;
T L)k 2 E 45 1 SR S T I A | T Rk 2 T 0 R 9 R X 5 R T Li Qietal ,2016
SO RUEE | T LA 4 ) O vk GO R o | LA ) T Ok O I R R 1

i JZ ST TR AR

A R R 2 )RR )

2.2 &0 R 5 3F T 18 M Bz 3

Catuneanu et al. » 1998; Madof et al. , 20163 Lv

DIVRT it - = A N 2R 498 DR 31090 1 — 4 5] 1 > 451
I B TRR 2 2 1T AR 2 3R T L A kb 1) P ek — )
JUS 2 1, 1o V9 — ) 56 8 R R 3 RS AR Y L L
JEG A a By . ZRGAESS ] L A3 5T DL
L0 PR R (R A - B 0 ABD) IR LT
T PR 0 X (] 3) o AR SCI e AU BR T 3
Jis g — AL, Jf i - O AR5 I & 2K
AR I TORR 2R e 1) A9 28 Ak T -5 B )2 S 8 A 2
TE =4 RE 1Y% 2448 1k (Posamentier and Allen,

1993; Martinsen and Helland-Hansen, 1995;

Dawei et al. , 2020) (SZBr b, = 4T R 48 ] L
SUR G E S50t oy e e TR ) (B il o VS
Wang Junhui and Muto, 2021); @ A& 43800 3k
T TR T R, 349 48 J 1 1D AH X T U0 R G0 i S8 AR TR
T A8 15 1 FH 15 B 9 R 3 5 U R (Zecchin et al.
2006) , AFIELEN ;O Fr A M i B4 i TR Y 4
UL T I 3 B s BT AR AR AR v

K3 Frn iy A R B AR EEE
AR EAT LA SR AR AR, Al
R B -— AN RGN & BRI R
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Fig. 3 Schematic of dip-parallel alluvial-delta system adopted in this paper, for analysis, the conjunction point of the

hinterland basement and the initial basin floor was set as the origin point (0, 0) of an X-Z coordinate system

(X, the horizontal axis and positive basinward, Z, the vertical axis and positive upward)

FLOMAR ARk pUFp S A Ty 20, 3 8 o) 78 AT L3 2o 7
ASH W K TR JZE 9 I B R (R, ) 5 I R
B R R (R, . Bl R, =0, 3% B 1 )2 i #
R, < 0 RUIHZHEZ R MR, =0 RWDIAIFK
I8 B BE T UURR A TC AR i AR S s R, >0 R WY
MR R, << 0 BRHBRM(HER);R,,=0
Wi R AR K O ) REATT#E A SR .

TE AT LUK SR K ) A% 1 DL 3R AR 55 4R T i
TEE 55 50 MR E W 5 ANEEE 19, 12 19 & 8 A 2
A DL 43 Ry A 0 (BRI 1) AN RS 19 (B 1
WD . DM -— M REgs e, K 4 mE T AU
RS A T 2 T Y 7 28 9 Fh RS2 19 (BB TH YD
2 S A A A TR E ) (BB E )
)RS ENAL ZE WP SRR E. — 18
RHIE SR R R R — 4 B2k, B e A2, &
A R /R . SR THEH

R S0 9K B 55 18 5 )2 S B R 2 R ¢
5 AT LI A3 A S e 17 R S Y- A o b 7 e iz AL
#l (Muto et al. , 2007, 2016b; Wang Junhui and
Muto, 2021), -] i Cequilibrium response) $§
() SR FR e 1Y A 8K 2 VR F B 1 Ee 2 0 b 2 & A
K. BHETRZ B 2 88 K Can 2 7% b )22 27 B8R
N e AL . BB — IR RN R E R B
Inae = e 1O FR o 1 A IR S AR (B 5) . 1l
o 7R 2 7 b 2 2E b R BT AN A R
JG IR AR ol ) 4 | 1 RRR B O B A — A R
AE X 1 S T AR Ak 38 T AR A 4L 4 ol R AE AR K B

M KA T AR 4K (Vail and Todd , 19815 Van Wagoner
et al. , 1990; Wehr, 1993; Helland-Hansen and
Martinsen, 1996; Ainsworth et al. , 2018; Catuneanu,
2019,

FH N L, AE S 5 i 5 (non-equilibrium response)
SRR RRE 1 AR IR S VR HIIE AN B2 E 1 b )22 & A
2 BN E 19 F0 R B 20 45 FH B UEE € 1 M 2 &
FEZ, R 2 e 107 5 A0 9 5K 2l 7R 38 B Ry — b AN 3
PR RO R . HoHh BT T AR R K Sl 1 R AR
SE Y Bk ASCD B AE - e RE 5 S Ah R K A
FHARTRE Bk A At 1 AL %) A P-4 e 18z (L 5)

A 167 o 17 AL A S A2 3 3 T A48 o 17 AL o A
1. 75 SR B O, 7R BT 3 i s | ) T ASE AL v
BEETIRARGR AT 51 TR R E AN IR
B BE 1 58 R AE DLW I 45 R AR P AR SRR
CRIVARE 1 AR Bl 45 40, DT B 3R T A9 o Rk 5
R ARG o o 2 FR TR AN R [ 20 Wl & 2B 78 A b 2 S i
G SR BIAE | 5% G A PR I K 7 - 4687 g 8z AL ] A
A % & (Wang Junhui and Muto, 2021), &M
T 1A e B A TE R R SR A AR R AR (LR S
W) o WS FRATT— Bk b A A5 - 457 w3z AL ] A HE A
W O 22 2 2 i A H 1) 2 A A X AR
PRAELE By SRR AR Bl 25 1R 1 28 Ak 5 1R AR 25 ) s
J2 8 A =Y Bl 9 T R R E 1 A IR K B 4k A
A5 85 D2 A 4518 (Neal et al. , 2016)

2.3 AREBRETENEES
FI R PR L 2= 2 Sy i 6T 5 o T 2 Ak B R - =
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K4 JIRWHFS AT =T 728 9 R E (BUB IR )2 & B AR B AR
Fig. 4 Schematic of 7 basic steady (or conform) stratigraphic configurations with sustained sediment supply
(including 9 subtypes)
XL 2 AR A SRR E BRI 2 R — K HLK (a~cie~g) MU E A AL () BATT 0 AL GE R 5 i FUEOR 19 LU (E
R, /R, sEHEMH
These stratigraphic stacking patterns or configurations maintain steady or monotonous; the shoreline trajectory usually exhibits as a straight
line (a~c, e~g), or remains static (d). Another peculiarity of these configurations is that the ratio of aggradation rate and progradation rate

(i.e. R, /R

e/ R pro) remains constant during the interested interval

&5 b )2 2 e R S0 2% A AR A A 1 e 7 5 Sl S A6 e 1 o 2 (K]
Fig. 5 Schematic of equilibrium and non-equilibrium responses defined by whether steady or unsteady

stratigraphic configuration is caused by steady or unsteady external forcings

AMIARE LT REMREREACENH LM T YRR K EEREE (A, S 5007 58 BE TR (IR
) RS (o, 5400 T) (Muto et al. , 2007) (i 7% BOML 45 3 A (g, AN L°T 1) 5 B ol 1w 7+ B
L RERENA L Zox mRENH T Ry, X R (R, | WK LT "R, >0 R heim FF,



507

EARMESE KRUE AL S5 A W )R 2 1983

Ry, << 0 Mg AEUETE N Z I

(e

- QY
IRy |

FRAEA 5 » AT DL — 25 58 SO TA] )RR (oo 4
R NN T,
rznzﬁziqs N LU -
IRy [ v Ry |
H, o AU A &N L°T ' W T
AV ARG, q./v SULRY 8RG80 3R 2
(a, WA 1) M2 (Paola et al. , 1992; Paola,
2000) ,
X T = AEAFR K RUEE (A R ] RO (o) 7y
ST AR IR

Ay =

(2)

Ay = (3

IRy |

A‘ll)z /X.‘%[)2 Q”
= = =af [——— (4)
0T T QL (A ) “Jmﬂ

Horb, Q. 2 =4k R TP Y (R B it 25 3 5%, &
WAHL'T ', ZHERDP VR BRI 0 H
Q./(alA ;) Forbr, 0 SR it - = £ 0 22 48 1Y 5K A GIR
5.

Y8 (DA R~ S TR 2 e A N R e |
TR R HA e s (e R () RUEE . Rl R b 2 2
(13X — 5 SCRE % N 2 1 8 i 7E H s AL AR
T b )2 A 2 R A B Y A BT R S () L
W, R SRR Y A AL A 0 L B R
AR C A el R AR S R AR L I ARR R AR A
FEANER IR SN A FH F5 S ) (8] CT) 3 3 A 2R (1% s ] R
FECT> o) AR IL; 2R T <o, Wb JZ 11 B R X
SRR IR RS2 34T (Muto and Steel, 1997 ; Muto
et al. , 2016b), M\ 7 [] F1 B (8] BE &t 5 40 36 9K 20 1R
AR HEXRFERRE (AKX 1~ , A REHLH &A1
If 25 RUBE 5 A1 &8 8K 2l 2% 1 (U AR ) 4t 4 | ik o 1D T
R RH 4 5 PRt 1 B PR ot R B 8 7 DR RUEE B 5 T AR
fEH A2 & .

PLBEARA VT = A 9 A 4o, HC B4 i LA 45
2% 150 Mt/a(Wang Zhanghua et al. , 2018),
0 g R R CRL 3 DR Tl 9 AL B Ik 25 3 e 24 Oy
1.25X10° m*/a, MeAh, 21 2l 4 Rl 7wk F
REHIMAE LN 7.4 X 10 ° m/a (Kopp et al. ,
2016; Nerem et al. , 2018)., KW, ML KIT =4
PR BEREE 2, 130 km, FRLL 107" fE BRI =
£ N T A B BE AR L DA /4 R = AN TR B 5K A, ]
TSR R 20 1. 388 ka, X BB E 4 T3

ORI =AM A SR ALS AT 72 L~ 100 km
FEAEACEE (BL~1 ka Sy B2 I (] A RS R 4
R,

Horpr, 1388 AF Ay FLAL IS [R] AR X T b 57 16 1] Sk 45
AR, 33X 2 AT L AR VT = A I DT AR ) Ik & R
ST RE (1970 4EAR K2 500 Mt/a,2003 4E LLG
[% 5 150 Mt/a; Wang Zhanghua et al. , 2018), L
Je 21 22 D)ok g SF T ARG B FE (Kopp et al.
2016; Nerem et al. » 2018) fr &, W R Uit % 6 ka
PSR B R TE = A W S B 5 0 G, LU RR ) AL 4 3
5 2.7X10° m*/a(Hori et al. , 2002).5.0X 10"
m/a (AR P T AR A CF ) 3R G 25 6 ka DLOR
ARGV F- T 29 R R 3 ms X A 75 55, 1979) , I B2 R
JE I AR 23 B3R 7. 4107 m 120 ka, X E
W X T 6 ka USRI = £ Y Wi S T AH X 15 SF 1
TR AR HL ] P AE L~ 100 km Sy B A B DU
~100 ka Bz B A ROBE B IR T, Frgk 6
ka PR X ¥ SF- TET T B 10 AN 2 LAGE R RUBE Y B A
Pl R R (T <o),

3 H B S A Wi 10 -5 A S A

3.1 EAEWmLEF
3.1.1 BRZBx3IEREKBERA—EBTH
TASEFEREEENERS

BELANEEHAEHE Muto X (Muto and
Okada, 1991; Muto and Steel, 1992), & & 5 &
Mok R E A KSR, BREEXADER
(autoretreat) J& 8 78 & 1 1 (5 44 1& UL B 5 48 X 1
I D EAE SN EMR- S AMKREE W
I, BT 3 - = A AR 3R 00 JAE 2 4 /)N, 5 2 1) 4
M7 I HERE(R ,,>>05 R, =>0), AEELT T E
MBI A BT Bt 2 J5 R 2k A sl AR Ry e B Bl L iR AR A
TR ZAE (R, >05 R, <<0),

ML A B IR 0 B AR R A B B ROE -
@ FasE iy SR OK sh 25, RO R 1 11 45 ok R 5 3
HETH E A BRI R AL, QO IR RGEN TR A
(RENPED A K, R A aKs) T,
PBURE A SR A5 3, ZE R A5 DA 3 4 1 >R 19 T AR
YRR SE DU T oh U R . A DU DO T oh AR
T S5 AT A TR 4 o TR0 A DL AR W it 2 2R AR T K
T B RHETR)ZE . R, T U R G AN
PRI 5 K T AT AR AR 09 B AR . DL L
FRT oh BRI 0 05 AT AR 6 3R 4% 1 ORR &R 4 & 2B T
A S N AR = S T s P (R S A L R Sy [ 15
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HECHE 6a) . Bl DU 22 G MRS A 38 0K, — O Tl i AR
AL B R B AR R, DURRMI DL AR T i BT O I R A it
% 2 HTAZ B DU B e/ 5 o5 — 5 1, 7K 1 AR
ARG B s AR O X L DU I 45 B4 s 2D 5 i
BRI R 9 59 o 3 [ 08 45 iy AR 2F BR R s 18
ELEWEN 0, R 5 HE R IR,

P 6a i 1 LA B e 3K T 3k Ao i AR AR 2 DL
R BESS B 26 8T, B AL 18] A TTCAR 0 o5 90 #) T AR
AR BRI R B L U R R 1) 7 — 0 R% Bl 1
R AN T G M D /)N B R 2k P B AR A L 7 0 2
L B AL R DU A 2 I SE DL R G4
g KL v T b TR R T AR (8] 6a) . BAE R
S I U 17 SR AN P 1 98 D 1)z 2y CRIV gk AR GE AR
0D IR BN IX — I AR T R A 1 T — ] 4

K Sy 1) i b 75 1) — ) J5 R (&L 6b) o 3K — Il A A Al
BERR i 2R A 35 B 5 (autoretreat point; Wang
Junhui and Muto, 2021), FFEUHKZ . HFLA
IR AR Z R, BRI R KRR HETRZ
SRAESERL (B 6) . DA bk F2 2 248 ad — 7 JL A A
YN KAl S5 3547 T UEBH (Muto and Steel, 19923
Muto, 2001),

DAL 3 it 7 18 1) ThD A 28 Ry BE il , O A6 1 3R A 42
R SRR Al 1, o — e . © 7R b T
AR P YU R G Y R T Y S A M BRI B A 1
TRAFAAE R o fy ¢ BIRPEED s @ FEdE T ML
i 17 il — 000 RV 5 1] 9 — 0 B Y Y 52 5T AE 1Y K
GG B, FELNZAE AR08 X-Z 2
AR R (X TS N IE L Z 1) BRI R 3D,

6 R LR F 2R IR T 2 AT COTAR W 04 146 205 3 R 5 B T - R B MR 5 R 48) (5 Muto and Steel, 1992)
Fig. 6 Illustration of the process of shoreline autoretreat in response to base level rise (both sediment
supply rate and base-level rise rate are kept constant) (after Muto and Steel, 1992)

P R-=AMRGEE T X-Z LR X 0I5 R, Z 1) ERIE ;38 LUFB 25 i = M RS Ll R TS, Al
I, 5 4 b 1) i b — 00 0% G U 8 = 90° L A0 3t 170 VB 5 — D0 A9 6 IR B JEE ¢ = 05 Ca) —FE WY, DU R 8 A AL A /DN L R T ARV DT FR D 7E Ar )
[ P B 8 SRCHE 3 AT o 4 1) T 9 7 ) B (R AR B R 1B o i T OURR A 5 R AR E LR TE R 2 1~ 2 iy st A L, F, B, B, F L, S5
Z) 2~3 WFTILH AR RZAN S FERS ) 3, 1 5 £k 0 B N RETEAENT 2 3 FTAEMY IR LR 1. Bt Fy WIS 20 3 13 5 4k N AL TE M AL L F, O JR 2R BT
F\F, KL S5m % 3 i 7E Ly 2 &, Wk, N#iE L, F,'B, B, F,L, Ak F L,F,B,B F, L, %4+ L,F,B,B,F,L, iy &
L,F,B,B F L, #124,F, HEEHAE F, il i b — 00 BB OB 3% v AR 386 O, i B 3R 4 A8 K 5 () — i 00 BH 2 U ASE 11 4k 2 488 o 22
N A~k 20 5, 1 AN T )3 U 158 g (HERR RS 0) 0 X — RSN REAE R TERT 2 6 9 R 2 A B S IR & F (HERRE R 60

The fluvial-deltaic system is put in an X-Z coordinate system where the X axis represents horizontal direction which is positive basinward, and
the Z axis represents vertical direction which is positive upward. Suppose points L, F, and B are the positions of onlap point, shoreline, and
downlap point of the fluvial-deltaic system. For simplification, the hinterland slope angle ¥ is assumed to be vertical (¥ =90°) and the basin
slope ¢ is assumed to be horizontal (¢ =0). (a)—in the initial stage, the sedimentary system was small in scale and surface area, and the
sediment accumulation during Az would cause the shoreline to advance towards the ocean (the progradation rate is positive). Due to the
constant sediment supply rate, the area of L,F,B, B, F,L; by sediment accumulation from moment 1 to 2 should be equal to that from moment
2 to 3. The shoreline can only fall on the isochron line of moment 3. Let F; be the position where the shoreline should be at moment 3, and
F,’ be the intersection point between the extension line of the shoreline trajectory F, F, and the isochron line at moment 3. Obviously, the area
of the hexagon L,'F,'B,'B,F,L, is greater than L,F,B,B,F,L,, where the area of L,F,B,B,F,L, is equal to that of L,F,B,B,F,L,. F, can
only land on the landward side of F,'. This means with the increase of deposition surface area, the progradation rate will decrease. (b)—as
the size of the depositional system continues to increase, the shoreline no longer moves seaward (the sedimentation rate is reduced to 0)

between moment 4 and 5. Afterward, the shoreline will retreat to F; (negative rate of progradation)
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AT BRI T e A PR SR
9 1l 26 0 < A8 T 30— A M R G /N T a7
XIS F) BEASE IR 4%@@5_,522 KAMR

3.1.2 AhEF4%BRETE—BZERS
B zh 1% 37 B9 7 A
MR HFRERTHBEHEEKR, ) E—T

HIE %t HoE 2 A8 A i i A2, RO e 2 iy B 1w L
NG AT s b s RO R R A . 1R R AR IR
&5 L am i . Z U R SR G
TR B U R AR 6 W R RS IR R (R,
5 AR IR AT BE AN R T 3- = AR R G
AN EAR R, B 7 R E Tl XA AR, 6
2k A 2l I iR A7 7E PR 3 AR 1) T A A X, BT 3 - =
ARG S % (B 7a) FOK R ST A 3B
B CH ST B 7h) A Hran R

(1) 7 b 1] i b — 0 1) S 3 By R FRGBLZ
RIS E BCRD y=>pR) . MR 4R A 35 B i A h 3
43 900 3¢ B VAR R R LU R AR AR LT - = A
ARG E W E =AW B (& 7a), 78 y>p L4
PRI R KRG R E R (R R, <<0) ¥
KT LM L5 RS, EX G T, ol
BUM I R B Wi e /N B2 H KGN 0, i fi
R R B TR &MU T K R, =M R4
I Bk M o M A K B . X — e B R AR
AN BR B 454 T K AE B, BR O = MG A 3l %

(autodrowning; Tomer and Muto, 2010),

(2) 7 b o ol by — 000 %) 6 RS 32 B2 /N T R )2
R EE BCED v<<p) . W74k A 35 iR of 7 i 5 20
o3 9 R B Ry i R AT R AOS IR B ST B
BEANB B (B 7h) o FEX RO A A b AR R
A JE S HFAR R D R, <<0) B /N T B8 s S
R, FEX G LT, s B R G AR K,
DU 43 BCAE [] i — 0 5 09 LG 9 e 22 38 s L &2
TARVIURT K b, 88X — 50, = ARG
R R FHIK T AT B RGN 728 g B — 1 b BT I
R IF HAORFR @ K IR R R (8 7b, &
WLR 5 ElE R LA R B 3 R 4k 25 ) b il 1)
JEIR . ZJE KT RO R B P BT L 4 0 o R
FIS BT - = A A AR Z R S (B ) 5k
P A B — ol BRI I AR 8 K T R L B S
T il bl — 00 P B R B R v AHAED . X — K N AT
B AR 2 FE R 1 AR BB 8K 2l 25 14 T R A1 Bl A
e Cautobreak ; Muto, 2001),

TEE 7 PR 0 PR BEAS A O AR 38 S B
MR R G i 2 Ak AR = AN R & (DURR Rk
LT HRZSFERZ, A 2B =AM RE .
WX — 7 T T AR O AR T DL 4 ol = A N AR 5 R
=HNER ., =MAIMNER (deltaic transgression) /&
6 16 g 47 o B o, U 0 K ue T LR E =M
(Wang Junhui and Muto, 2021), & 2Z,9E =M
1312 (non-deltaic transgression) %& 8 1£ 1 1% i 7%
WL R R & B = A U (Wang Junhui and
Muto, 2021), #HE = f1 M & 48 09 B AL 47 mi, B3k
PR T ool 2 4 A 2 J R ek R A AT AR . = A X
T IR OG0 T 30 1) o e e i ) L = AR I Ui 4= Oxf
T A B E R 2 R LR R =
2. Ho. 2 y=>p af (& 7a) , JE = /M IR LK
TR 87 AT A DU IR T K ) s 2 v<<p
BF CEL 70D o A = A U =0 4R DA B — i RRURT 3 19 5 =X
HAT R A TURYTTR T K 1),

1317 28 A 3l 5 1R I IR i A Ml )2 27 7 A
TEBW, TR, E KRR R
) 4 = RN -2K T Bl B 5 e L = AR - B — T R
3t 1 e e (ol K T TURR SR 4T B B O 55 35 AT DATE R e
EOEESI P L A e SN ) B3 G B G A B [ A2
XA

WBREAADFBARMERZ G XIBIG T —
ZHit e, EZAHE . O Swenson et al. (2000) DL}
Parker et al. (2008a) M\ HuSH 3l J1 2% 09 /1 BE AT T
WENT IR0 T R4 A B R IR B R BUE A ©
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B 7 R A SR PR E A G A R R - = AU R S B B TR N B IR R A BE L, =0)
Fig. 7 Two basic modes of shoreline autoretreat (suppose the fluvial-delta system is negligibly
small at the onset of base level rise, i. e. initial river length L ,=0)

Ca)— M 1 i St — 0 (39 BE NS Iy K F 0 BUZ B B2 BCRI v >R ol I - = I 2 v 0 380 W 42 7 g 5t R T 0 O 5 R U5 AR T - = I R
) 58 A HETE 5 (b)—y <8 B T - = A U IR 3= ey L 300 W 28 0 V8 5 T 08 2 R U 3R L 1 Sl BT B9 R

(a)—in settings where the slope of the hinterland basement is steeper than that of the foreset ( i.e. ¥ >p ), the fluvial-deltaic system
experiences shoreline advance, shoreline retreat and complete submerging (autodrowning) of the whole system; (b)—in settings where y<f3,

the fluvial-deltaic system experiences shoreline advance, shoreline retreat and autobreak of the subaqueous slope

Wang Junhui et al. (2020) 4 #g JLfa] 45 5 Jh = 4 R TR L 2 3 R AL R P s 1 — AR IE K . Tomer et
BEA T BB R Q) W H S BT R al. (2011) MJUAMT SRS B ff1 BEGIE B 13X — 3o 2, 4
T8 I 2 W AR A AT AR o AT RR B A O FT L. MR, JFERARTOR B 15 2] 7 EE,

T (Parker et al. , 2008b; Ainsworth et al. , 2018, L. BERFEN.
2020) B
° _r Wl —+a
3.1.3 SHMEES5ES R ERE—RRTR Lo =y e )
Rl R E I B BE L, AR T 5 B[] Py v BRI 0 3 1

&1 7h Bz ) — S A R WY AR B2 T8 BT 0 g g b 00 i 9 7 AR A A AR A LR
BT AEAE — AN FAC B (L BEAO L) IR B TR AR TRV I J5 /1N o] 30046 5 . s T LB oA 1 L
— I A BE L BT SRR AR T K BB A A OB A R A R I L TR R
ZORRE X FAC B i T B EDL OB H L AR A1 A 9, DUR 4
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5L E IR A A R UA T A B L
2y Mk M TURY AR DU TR TRE B2 S
ATHAS T A% o 3K LT 4% B 3B B ot R R TR KR L AR
TR AR ST B = L I & A = AR, Rz,
A L = Lo B[] P p BRI 38 2% 1 5 v i |
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Junhui et al., 2019; Wang Junhui and Muto,
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ASTC UL FRAE F 1T (Wang Junhui and Muto, 2021)
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RS, X — I SRS i - = AR &R
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K8 AR =R i =AM B 3his i 5 4E Ry B | B TR0 4 - =R R SRR R S,
MR TREKERTHARKE L, >L,)
Fig. 8 The autogenic transition from non-deltaic transgression to deltaic transgression and sustainment of
non-deltaic transgression (suppose the fluvial-delta system had been over-extended (initial river length
longer than the critical length, i.e. L,>L ) at the onset of base level rise)

Ca) — 4 o) Jify 3t — 00 F9 6 JEE 8¢ 2 o T RO ARZ B 3 BCRI y =30, 17 10D T 00 000 o 2 BRIV 0 3B 6 T 0 06 18 2 S AL TR JU e 47 L R Al
B AT o T R TR L>L R AR S AR B TR EZ . BEE R KSR E L < L, AN
SR FORT R R T R A Al = A N R IE BU TR T L AT B E R R AT, MR A E 0L =0), /%?ftﬂi’r@?ﬂi%
KT B 188 S e AR R e A AR = A VR TT XS NLE 7a B SRR B B (b)) y<<p K B WA R L =L, 54X PR
BE AT B 7h B 3T B B, = A AR AR R T OR 2B
(a)—in settings where the slope of the hinterland basement is steeper than that of the foreset (i. e. ¥>>f), and the shoreline begins to retreat
at the onset of sea level rise, which forms break at the initial shoreline, named allobreak. Since the river is over extended (initial length L >

L .0 non-delta transgression occurs as soon as the sea level starts to rise, forming a non-depositional flooding surface. As the length of the
river is shortened to L <C L, the delta will reappear, and its foreset will downlap onto the sediment-starved flooding surface formed by non-
delta transgression. As a result, an unconformity is formed autogenically. When the river length is shortened to 0 (L =0), the system will
evolve as a subaqueous cone without alluvial part (i. e. non-deltaic), corresponding to the post-autodrowning stage of Fig.7a; (b)—in
settings where ¥<f3, the alluvial river will maintain its critical length after L =L

.« is realized by transgression, corresponding to the stage

after the autobreak in Fig. 7b. Deltaic sedimentation never occurs in this case

SR RHEIT RS s 2 o< b o WL RIERE 2023),

HETH T B W] o A 23 R YR b, 2 3R 30 o e 2 3.2.2 RimEMNERNER
f/\,LE,.‘\mLWﬁrﬁﬁzﬁJ-&ihm:hgm R TIR 5 M 1) YA T — 0 L RS A B () 5 nh B R T
eIl AL Y/ U - 2 N NN A T /N o B P S | TR0 B (o) Z MBI 6 R L e s T - 18 T B
E A B (Wang et al., 2019; £ 1R # Al & A< &, SRR H)E S SR (' 9; TR M M A,
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Fig. 9 Illustration of the response of {luvial-delta system to different slope conditions in the background of base
level fall (sediment supply rate and base level falling rate are assumed to be constant)
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UURRWITE Ac BFI) P9 AL 25 Bcdek (g A JLP g IR0 . 5 S Al 1 i R -F ADIRAS  WIHE I 220 3 363 FR 2R 00 B B M AL 7E F\ F, SERK 2R 5 I 2] 3
FEUETH A 28 81 Fy X B UJE F,F,B,B, MR F,F,B, B, #1455, THR WG T VA4 78, DT W B A 4, AR v DA 35, [ i, U
RGN JEE P LAAERFIG FAE Ch =R o o) AL 5 (b)) 2 ¢ > ABRAENS 2 2 W0 035 B P Ak A . WE FF,B, B, ME ST g A, #5224
T Fh S R A O A B %) 3, U R AR BN Y A e FLF, IR S 3 e mE A s FyL X B, U B FL R BB, BT R KT
F\F,B, B, W 2 98 & A= YR i DA™ A 07 22 (i 0 B0 5 12 10 R A0 75 2 L 3K 5 VT O A 5 T A I IR T S . IRt AR I 2 3, T I L BN L
F, 53 bl e — 00 (F ) L B SO R GE R R (h OB WIAE K () —Y ¢<la, B TERZ] 2 ) 335 340K &, WA FF,B,B, A mB%ET
q A B OROT SRS W ZE I 2 3, g R AR AV N S AL TE B F, SERKZR S 2 3 B m (R A F, L X, Ui F,F, B, B, (9 1AL N
F F F,B,B, iR RS TS HNHERE F, B, [FH R AR TIRY VTR T 5 R G, 3% 5 100 7 4 R4 19 R 38 8 G, Bt , e 200 3, 36 J 2R A2
BROZ L Fy S0 — 0 (Fy) R A BN

(a)—in settings where the slope of the basin floor is equal to that of the topset (i. e. ¢ =a). Assuming the river reaches the state of grade at
moment 2, the area of the quadrilateral F|F,B, B, is exactly equal to the amount of sediment supply in time interval At (g Az, where ¢ is the
supply rate in unit width). In order to maintain the state of grade, at moment 3, the shoreline position should be at the intersection point of the
extension of F; F, and the isochron line of moment 3 (i.e. F;). At this time, the area of the quadrilateral F,F;B;B, is equal to that of
F,F,B,B,. It is unnecessary for the river to incise to yield more sediment, and no extra sediment is deposited onto the channel bed. So, the
state of grade is maintained. Meanwhile, the delta thickness (A ). (b)—in settings

set_crt 7 *

«) reaches and maintains the critical value (h  =h
where ¢ >a. Assuming the river reaches the state of grade at moment 2, the area of the quadrilateral F| F,B, B, is equal to ¢ /Az. For the river
to maintain the state of grade, the shoreline should be located at the intersection point F," of the extension of F, F, and the base level at moment
3. At this time. the area of the quadrilateral F,F,"'B,'B, will be larger than that of F,F,B,B,. If so, the river should incision to yield more
sediment, which is inconsistent with the assumption of grade. So, the shoreline should locate landward of F,'. Meanwhile, the delta thickness
(h ) increases continuously. (c¢)—in settings where ¢ <<a. Assuming the river reaches grade at moment 2, the area of the quadrilateral
F,F,B,B, is equal to ¢ Ar. In order to maintain the state of grade, at time 3, the position of the shoreline should be F,", i. e. the intersection
point of the extension of F,F, and the base level at moment 3. In this case, the area of the quadrilateral F,F,"B,"B, will be smaller than
F,F,B,B,, which means there is residual sediment deposited in the river system. This contradicts with the assumption of grade. Therefore, at

time 3, the shoreline position should locate seaward of F," (i. e. F;). Meanwhile, the A, decreases continuously
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I 10 BT R B rb 0 IR - = AR AR R Al R P s R (E =R B T R EOR R E E L [F A
FRY 45 3 Fe o (7 4584 ) (& Muto et al. , 2016a; Wang Junhui and Muto, 2021 ; F & ¥ F & A 5, 2023 &0
Fig. 10 Illustration of the processes of degradation, aggradation. and grade of the fluvial-deltaic system in response to
base level fall (in the three modes. rate of base level fall and rate of sediment supply are supposed to be constant)
(modified after Muto et al. , 2016a; Wang Junhui and Muto, 2021; Wang Junhui and Xian Benzhong, 2023)
Ca) — b 1) VP — M A RIS L ¢ R T AR 2 R M o« (B) ¢ =>a) , BEFE FEAET T B I 30- = M R G R b 5 7R 1T 3Bk 4 b 5 52 318
I B R TG FEIE b oy o Cho R o o) TR R A T UM, FRS, LR R W7 08 8l (b)— 2 ¢ <<a,h ., 4 A ATkt F7 8280
AN B Th oy oy BV IR R T T R, 00 30t 23 T AR RIS B 1) BT M B Bl s (o — Y g =a MG T b =h o o L SR FE E
ANy, W 35 B BEAS DR AS 42 4k (9 2l 25 P AR A . Fly T sk g 3 ) S PR A R A i T R T R S TR %%ELVumﬁ:T%I}LH’J FK Ay ]
it 3
(a)—in settings where the slope of the basin floor is steeper than that of the topset (i. e. ¢=>a). With base level fall, the set thickness of the
alluvial-delta system (h

) will inevitably increase, and eventually will exceed A o (hy =" h i o). As a result, the river will incise.

set
Meanwhile, the onlap point moves downstream. (b)—in settings where ¢<<a, with base level fall, A, will inevitably decrease, and the case
o< h o o Will be realized. As a result, the river aggrade even if the base level falls. Meanwhile, the onlap point moves upstream. (¢)—in
settings where ¢ =a, the critical condition & =h, ., will be realized, and the onlap point will be fixed, which means the river reaches a
dynamic equilibrium state without deposition or erosion. Because the equilibrium state of the river is realized under the condition of steady fall

of base level and steady supply of sediments, it is called “autogenic grade”

4.2  EEE TR TR B Ao fth Ak B 3E S e R HA@E N O© 8yt R4k 45 38 3 (F 142) , 50/

FEER SR PRWE A IS (6> @ BEAREEAET PR, AR K h o2

@) HORAS B ROR T - = AR R R E RS MR- AMNARENEE R AR b =he o (B
jE HEM b HBORBR, ZEHERZAZR, 14b),
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IR Sl AT & S uR =L NS I NI PUR =N
Fig. 11 Illustration of the process of autoincision in response to base level fall
204 8 17 VB P — ) H‘J%Jf‘éiﬁf&ﬁﬂ:mﬁﬁ'ﬁﬁﬁ‘]ﬁfﬁ(¢>a),‘iﬂ‘bur FUN ZR B8 W TR BE Ch oo 4 S TIT S i R 2 B SR e OB BR (ELAR
N BT S TG N 3T 35 B FHE (0 » TEBK — i B v RS B T T L ORI R B A B S L B ARSI IO R A, DTRRIR R
H AR A 8 Ay £ ol
In settings where the slope of the basin floor is steeper than that of the topset (i. e. $=>a), the thickness of the alluvial-delta at the shoreline
(h ) would inevitably increase, if the initial value of A

is negligibly small, it will increase towards the critical value for alluvial grade

set
(h oy o) » during which the alluvial-deltaic system aggrades irrespective of base level fall, thereafter, h , continues increasing and eventually

exceeds A, > and the alluvial-deltaic system becomes degradational

Bl 12 BRuETE T Rk 2 i R A T eh B R R B Sl o R R B A
Fig. 12 Tllustration of the process of shoreline autodetachment in response to base level fall
219 23 M, 1] 96 T — ) ) B R 0 8 /N T TOUBR 2 R T A3 I (<o) o R R A VT - = A W 3R B W B2 AR TR B C o o AS T S Wb R 82 080/ , B 2K
ho PTREINE] O, BLHE G R RS R BUR G0 K A B0 s I U - = A I R 0 2R Z3 0K T 843, T 4K Sy v BB
In settings where the slope of the basin floor is gentler than that of the topset (i. e. $<Za), the thickness of the alluvial-delta at the shoreline

(h ) would inevitably decrease, when h , reaches 0, the shoreline detaches from the alluvial system, and the alluvial-deltaic system loses its

set

subaqueous part, by which the alluvial-deltaic system evolves as an alluvial fan

Muto and Swenson (2005) M\ # & Fl 52 56 #E & B 7E ¢ >a M ST WRAERF h oo =h o s N
FFUESE T AR TURR) (it 45 S RN 1 25 0 Bk Wﬁ{j{}lh%‘%fjbjgiF‘@I’Ij(/u\(lz] 14b), H,eq 25T
T T~ ek 3 23 B ) (o) 79 732 A0 A YL B g =M PIAT G B4 5L S 3

Ry y=— ¢ A ¢ AL VLYY B R B v A K H R B (Muto and
NG Swenson, 2005) :
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Fig. 13 Illustration of two basic allogenic steady stratigraphic stacking patterns in response to base level rise

(for simplification, the hinterland slope angle 7 is assumed to be 90° and the basin slope ¢ is assumed to be 0)
() —FEMEHARE LT GRE R PRAFAR) , 75 57 I ] Y U0 2R 0 2k 45 1 5 1 38 R = Olin Bl 26 55 R R S8 9 LU B R, /R, 9 REfEL B
BRI RN A —FEL, AN Z 1~ 2 5 SRy AEIB M ABE L,F,B,B,F L, .L,F,B,B,F,L, .L,F,BB,F,L, L. F,B.B,F, L, T
TR 2 W 3 K DT R4 8 g FRERBS R L B B ¢ >0 > 00 > g0 s (D) —UTBRB RS 45 (R 45 3 3 o BRAEASAE) U 1 B 20 1
~ Wtz 5 IR B BN B L, F,B, B, F, L, \L,F,B,B,F,L, L, F,B,B;F,L, \L;F,B;B,F, L, WM WERLLR R, /R, W&
(D B T 1 Tk R 0 6 88 A P B Ry < Ry Ry Ry, s P 13b FERAOBES s R, 5 R, MW N R, /R, (5
AR K AR R M 2 S R A TR R I LR 4 4 T 5wl ol AL T A A PR R A R T R
(a)—given steady rise of base level (R, remains constant) , to maintain a steady stratigraphic stacking pattern (the ratio of aggradation rate of
progradation rate R, /R, is constant, or the shoreline trajectory exhibit as a straight line), the area of hexagonal L,F,B,B,F,L,,
L,F,B,B,F,L,, L,F,B,B,F,L, and L;F;B;B,F,L, from time 1~time 5 must increase. This means continuous increase of sediment supply
rate ¢, is a necessary condition, thatis, ¢, >q¢4>q,->q. (b)—given steady supply of sediment (¢, remains constant) , then the hexagonal
L,F,B,B,F,L,. L,F,B,B,F,L,. L,F,B,B,F,L,, and L,F,B,B,F,F, L, formed by sediment filling from time 1~time 5 are equal in area. To
realize constant R /R

agg pro

shown in Fig. 13b, both R and R

ratio, slowing down of base-level rise is a necessary condition, that is, Ry, << Ry, << R,;,<< Ry;;. In the pattern

dereaese, though the R _/R

pro age/ R pro Tatio remains constant. These two kinds of steady stratigraphic stacking

patterns is realized by changes in rate of sediment supply or rate of base-level rise, and is therefore regarded as allogenic
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B 14 Sk T T R A v i b ok DS TRT 3 ST 465 BB KT A (3% Muto et al. . 2016a; TR M FEEA L, 2023 & 20
Fig. 14 Tllustration of two basic allogenic steady stratigraphic stacking patterns in response to
base level fall (modified after Muto et al. , 2016a; Wang Junhui and Xian Benzhong, 2023)

(a)— L HETH R E T B GHR Ry PRFEASAS) 7 2007 B 8] 9 A2 R G 2 R Ao M B AR X R Rl R — SR L 0, 45 B B UL W) e 3B
BTG FLF, B, B, - FFy By By T RS 3 i3 K, ULARM A 45 6 g RPN b B4R B g g =>veeeee =g () — UL R e 4 (fit
IR g PRFEANAE) | WVEE Z 5 Yl 15 0] - A 5 0 Rt AR BT AR (R R B S — S B0 , SR ETHT T P i e R B A8 G S b B S, £ (b) BT /R
PR rh, RRARBE AR R R WA /N AE R RGO — A AR U AR NAR G R 2 AR 2 3 T T 3R T 45 1 TR R B DT AR A 1t 4
SR S T T i S 3 4 AR A AT a2 A s R £

(a)—given steady fall of base level (rate R,; remains constant). To maintain a steady stratigraphic stacking pattern (i.e. the shoreline
trajectory exhibit as a straight line) , the area of F, F,B, B, --F3F,B,Bg must increase. This means continuous increase of sediment supply rate
¢, is a necessary condition, that is ¢ g=>-=>>¢ . (b)—given steady supply of sediment (supply rate g, remains constant). To realize a graded
river and stable shoreline progradation (i. e. the shoreline trajectory exhibit as a straight line), slowing down of base-level fall is a necessary
condition. In the model shown in (b). the shoreline trajectory is a straight line though the shoreline progradation rate R, gradually

decreases, so the stratigraphic stacking pattern is steady. These two kinds of river grade is realized by changes in rate of sediment supply or

rate of base-level fall, and is therefore regarded as allogenic
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Table 2 Comparation of autostratigraphy and sequence stratigraphy
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Abstract

In response to external forcings such like eustatic changes, tectonic activities, and sediment supply,
the stacking of strata is controlled by both autogenic and allogenic mechanisms. One of the main
progresses in recent years is a realization that autogenic ones may take place in a wide variety of spatio-
temporal scales during the deposition. Unlike small-scale autogenic mechanisms that happens on local
positions of the depositional system, large-scale ones control the formation of strata systematically in
regional scale, which might modify and even change the allogenic processes. To check the relationship
between strata stacking patterns and external forcings, large-scale autogenic processes must be determined
from allogenic ones. Based on the understanding of large-scale autogenesis, autostratigraphy has developed
in recent years. Autostratigraphy provides new perspectives in analyzing the relationships between strata
stacking patterns and external forcings, based on two pairs of coupled notions, i. e. autogenesis and
allogenesis, equilibrium and non-equilibrium responses. Autostratigraphy defines external forcings of
constant rates as steady, and those of changing rates as unsteady. Strata stacking patterns or processes
controlled by steady external forcings are considered as autogenesis, while by unsteady external forcings
are considered as allogenesis. Autostratigraphy also defines steady strata stacking patterns or processes
where the ratio of aggradation rate and progradation rate (i. e. R,,/R,.,) remains constant during the
interested period. Otherwise, the strata stacking patterns or processes are considered as unsteady.
Equilibrium response is then defined as a response where steady external forcings form steady strata
stacking patterns and thus is autogenic. If steady external forcings form unsteady strata stacking patterns,
this response is called non-equilibrium response and is also autogenic. Moreover, unsteady external
forcings may also form steady strata stacking patterns, which is also a kind of non-equilibrium response
but is allogenic. Under the framework of autostratigraphy, the stacking up of strata generally takes the
large-scale autogenic non-equilibrium responses and thus usually exhibits an unsteady pattern. In contrast,
steady stacking patterns of strata only takes places under very rare conditions. The acquiescence of
equilibrium response between strata stacking patterns and external forcings and its corollary in

conventional genetic stratigraphy should be revisited.

Key words: autostratigraphy; autogenesis and allogenesis; equilibrium and non-equilibrium response;

autoretreat of shoreline; deltaic and non-deltaic transgression; base level



