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Abstract: Event sedimentology, as one of the most important branches of sedimentology, focuses on the
and distribution patterns of event deposits formed by various episodic
floods,

volcanic eruptions. It provides critical evidence for understanding the evolution of sedimentary systems and

characteristics, genetic mechanisms,

geological events throughout Earth’s history, such as earthquakes, storms, turbidity currents, and
reconstructing Earth's evolutionary history. Based on a comprehensive review of previous studies in the field, this
paper systematically outlines the developmental history of event sedimentology, which can be divided into four
major stages: conceptual emergence, theoretical foundation, disciplinary establishment, and rapid development.
Furthermore, the research progress on nine major types of event deposits, including seismic, flood, glacial,
turbidite,

Similarities and differences between domestic and international studies are analyzed,

storm, tsunami, debris-flow, anoxic, and volcanic deposits, is comprehensively summarized.
and key future research
priorities are identified, including the establishment of multi-proxy identification criteria, quantitative reconstruction
of event periodicity and intensity, clarification of the coupling relationships among multiple events, and elucidation
of the environmental and resource significance of event deposits. The paper also discusses four major directions for
the future advancement of event sedimentology: (1) developing toward high-resolution, multi-proxy, and
quantitative characterization; (2) strengthening research on the coupling of multiple event deposits and integrated
“event-chain” systems; (3) promoting interdisciplinary integration to foster new theoretical breakthroughs; and (4)
expanding application fields to support major national strategic needs. In summary, by decoding the “event
memory  preserved within sedimentary records, event sedimentology enhances our understanding of both ancient
and modern episodic geological events. Its continued development will undoubtedly establish it as a key foundational
discipline for predicting future Earth system behavior, ensuring resource security, and mitigating geological
hazards.
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Fig.1 Developmental stages of sedimentology
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Fig.2 Development history of event sedimentology and key events in its evolution
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Gilbert( 1899) & 14 % 3] ¥ g X2 AR HITE WL Y Fr R
2 B RN A 2 B Kelling and MullinC 1975) 1F 2 #2
i “tempestite” & ZJ5, AR L2 X R A AT
TR WAV, BT —RIER, FEQ
F: COBRG T KR R M, A K2 3 2
HH A2 3K Bl 8 i TR A 242 5 | Bl B I (Kelling
and Mullin, 1975); (2) ¥y & T ¥ A5 K 2 U0 FL U %)
CE 5, #SrT i ARR Ut UL 2 (Kelling and
Mullin, 1975; Aigner, 1982, 1985); (3) %43 T X %2
AR UL B B, Ryt AROXUER o R R A2 R It TR A
(Kreisa, 1981; Allen, 1982), H F & & i X & 7§
Bl I VE PR AR G R A R S AR AL (O E IR
BT A KR A & (Jackson et al., 2024), 1#
i b B BLIK U DL B R R TR S DR
AE U XU 1, 90 R T XU DB B
355 38 AT Y v FH (Jackson et al., 2024)
242 P EAREE

[ RS A IO %R T 20 40 80 AR AR,
B RS (D5 AJF5EE TR SR E,

SEE T B AMREAE . DU 1 N 5 ol B S A
LSS BY Y DX 1) CX1) 52 20 45, 19865 7k 2k A5, 1986) 5
(DB T R XS], SRR 20, B,
Pl R EZMIRN R RE =& R NK
SR UTAR CZEAE D455 19905 175 )7 1 45, 2003)5 (3) 7
RV =T AN R IR VT AN =W 1| o U NE
C4) K I 52 v Vi A b J2 F1 Jre 1) B AH T 28, IR 500
T AR DX TR A 3 R ] P 4 ol A 1 AL 20175
(578 7oK 22 PR & B0 3E B (o0 % L 2 22)
Xy RUER i Bl Ak 3K Bl 4 il (Li et al., 2025b);
COImaE 1 XU A 7R M AR 2R BEPUS ™
T Ao PR B A i R I8 R 20025
B A 2024)
243 FPIHREFSEZ

BZ, AR R AR E R R . H
A0 AR AR DDA A R L AR Bl ) 2R A
(BB 0L S~ T 2 A g 1, 5 DR BMLEE 5
T s v [ SR AR AU A S I A A XU e
WP B HE ST, DAE PR iR

K AT B S CORES B | 4 B
0L 5 7t ARS8 % L, ) 2 B XU A TR
I3 (20 0z FH R B2 8 AR HOR 1 Bty XU 2%
JA L 5 BE 5 (3D TR AR A2 it — 5 ) 3k ¢ AL A
5%, W Z BB FH AT X R (Difb R

(A) (®)
! W
R
SRR - AT R B AR R
. %%%%ﬁ%ﬁ
AR AT AR e
BB
e UL
SEmhith
R N _ = - T
, % SRR
AT S 2 SR
FetRim i
AL
\ Ve
RUEARERE | 20l

5 X &ZEHIEEF 5 B (3F Brenchley et al., 1979; Kreisa, 1981 {& )

Fig. 5 Ideal sequence of tempestites
(ARBEA Rz E; (B)EAI T E
E SRR ETAL L AT AL,
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Tk W A b B R U Y
25 BWREHNROEHMEATARK

T Wi %A Ctsunamite) 72 Hb 5% | ¥ IC W 3% . kil
W% e Mo R R Ji o A5 il gl S L 22 IR AR L R
iz, PURUE B0y F 4 DU . L s 58 BE AT R 3 3l
4 325 i BT 5 vk TR I A2 i R U0 ) AR TR B b BT
WHE, XRgE o R bR AR S i S R, B
FE TR 1 A% L L W 0 R 3T R TR W
RS VEAL 5 B A . R, T R i W e RE IR A AR
HYEK,
251 BESMFREE

=] &1 v Wi o BIF 9 R 2 R, 20 T4 80 AR AR
BRSO R T, EE RS (DR
WIS T “tsunamite” HEE, BH B 5 K T i g5 14
T R 3R DT RRE 5% ( Bourgeois et al., 1988); (2) 7
SET IR ORI B A 04 U R ) IR A%
R B ERZE . R ORLEE AR YA A
(Goffetal, 2012); (3G H M7 . KLl | 1 I
Yo KRR G SRR KR, =57 17k o
{2 ®I 1A 3R ( Dawson and Stewart, 2007); (4) & 37
TN R A 1 T s R b A A5 1R i I TR
B, |8 T EE S R 5B aE EE
2 [8] 1 5& & (Dawson, 1994); (5) K FH i B 43 #7 .
MR AR 2 SR A W R BCE R AR Tk, B
VR U R DRV T R R AR IR I E
P 52 (Goff et al., 2010); (6) ¥ 3 DNA(eDNA)H
0 oy T R ORR Sy YR W  B At 43 LR W
F- Bt (Shinozaki et al., 2025); (7O N IR B # 28 W
28 Aib B v A5 RILRE T Wl DT B A 1R B 5 45 A 4K
P, B A Bl 00 5 3 & (Batubo et al, 2024),
PR T A 8 e Ay s (8) 38 i BAC M AR
g1 % 1 v Wi O R R X TR /CT AR . b BE K
B A FROEBE ST, ol U e R AR IR AU AR
( Shimada et al., 2025) ,,
252 vHEAREE

H [ U W B A R D i e, R R T
A R T U AR T TR 4% U0 RRR I, B S BF 5T
XECR W e, IR T — R R, EE A
(DTE Z b X AR B 1 2 W g i DO RRUZ , dESr 17
rh [ 3T I U R O AR C S (2 #E N T [
DORR R bR ik, LSRG AR MR % L Wk L T
F 2L | ) Bl A e RN b BR AR 22 R SR C R
N8 A, 2023) 5 (3FE T 2 2 i (= AR TR e A

. WvE R E RGO B AT R A i
PR T U AR ST A A AR R X B YRR R A A
20145 IR A 2014) (B 6)5 (4B ASEROL
WA CT HHi . LR M ERIL % | SRy A= 9 A4k
{E B 00 48 2 R CE AR V7 45 2025), $& & 1 i Wi it
RSk 5 0 5 sk ] ARG 41 %0 1 RE 75 (5) A 56 AR
I A Vg O F KU DA LT i 9 R T R
TR B AR T M BT AR
253 PIHMREFEHRZ

SLZ, VA X I i A W S BSR FEA E AR
5 T 22 J5 1 8 o I 90 U i S O 0 RE L R A
AU v ] DL g o8 oo i At A AR T A b
)2 T i R AN PR L R W ) R DX B A i
F R, LS A TR 5 .

AR E A (DREEE K AL HiEk ik
A Z R, @7 2 I A R IR R
(2D 85 4 oK BE 2 AF 5 8008 B, o i 3 ol T
Wi B B M S IC s 3D T Ak I I R O ik & 0
S R K E ) G A A AL, 48 s 2 2R B R
TR KR
26 BMEREHERNBEEREWRIAR

B W A, Bk R K RS RIRAIE R
M IS AR, AT & H Tl Bl Btk Kok
TE AR, HUUR Y B S BD A RS
Fro R B A B RE AT BE 0T R S R
F, AT 48 5 UK i 4 D A B I AROH R (Heim,
1932; Talling, 2014) .
26.1 BN R

[ A0 i i A 9 ke D A R, Hampton( 1972) 38
T KR S G R T K R BRI K R S ik
W = 8] /Y 3 9 3 AR, Middleton and Hampton( 1973)
B3R TR E T M, R L W
TR AN A R O A IR Y N WA R RV X NE
(Hampton, 1972; Middleton and Hampton, 1973) , i
10 4E 2, A58 B AR 2 B4 45 CO WM 5 AL
U7, S5G I W | 5 o8 S5 50 FUBU A, 8 7
8 i & B o B Kok ¥ 6 & (Magirl et al., 2010);
(D FHAE 5 4y 207 T, R 43 HORad | IR i . ¥ 5k
U8 55 SR A, 8 35 B8 U DA U AR i ( Talling
et al., 2012; Shan et al., 2021); (3 ALl 5 #: X 5
T, B A K 3 B G R 4 A2 BB O L Bk R AR -t
TR 4% 4 R B b 7% fgh & HIL 1 ( Shanmugam, 20005
Bernhardt et al., 2012) C[&] 7); (43 i 3 [ 74 3% %
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Fig. 6 Vertical profiles of typical tsunamites
(A) s 2 3 R i of & 3 & (3 Dawson and Stewart, 2007 % 2D ; (B) i B Jb 3F 3 K ¥ 5% 22 3] @ (3% Schnyder et al., 2005 45
D5 (C) B A K I3 K o % 3] @ (¥ Fujino et al., 2006 45 50

JE OB BIF 5T, 4 AR T AR B A3 A 5 HE AR
A FH 2 56 T A5 78 ( Wall et al., 2023), R K A&
HE R VEAL 4R BRI (S FEAR R T, R
1R il AL IR AR L BOL B B o PR X GRS
A, R A0 e BT B T U DORR 25 44 5 0% e B2 (Hussain
etal., 2020),
262 YEALHEE

o [ A i O DR A 5T R D B, (B A B A
W 2500 oA JE T O R R T R, BETE
TESR IR 2 W 2 b . BRVT I 2 M . ¥ 4 b R G G
A5 M RN R A R BT R JE U DO AR, JF s
T it B TR K R AP A B R AR A BE 55, 20095 17 B
A, 2013; A0 8 45, 20145 F /NI 4E, 2024)
VT 4F ok 80 a0 5 (D JEE T RD R S I 3
A& S BB AR R AR A HE A, 200905 (2)38 31 7K
L LS 30 4 s U AR R L RS B R R TR
T 25 L 25 727 45, 202005 (3) B T W0 I3 A )8 I
REMEEB R 5%, 2025 (DS T
FE RN M= IR AR A i 55, 202505 (SO BAH T B
= ff N AT S RD B R U TR 4% 2 M R AE
COFEDT T 18 8 I AE 0 e 4 . BRK D 44 11 I A

B PE O i b B R AR A RE AL 2009; 47
45 2025) o
263 U EFSEZ

B2, AR A AR B g R 25 BB A
] A1 5% A U 5 ) i AE LT B0 AR A AR
59 RS 9 K B AR5 v I LA AR 8 4 BRE i
R, O 8 P RR G S R . AT, K
FERL S ) @ATS 4 b TR S L s B A R
Jo 5P S U A R OC R AN I

AR I E S CORG B I | y 2 52 55
HEAEBL, #8R I8 3h-iis Ui 8 & B
JIFALE (O RS O I R 2 RE LGRS
PR FR, £ FH TR K B0 O F00 A B2 5 (3D IR AL b ot
T4 18 i %o 35 5 il 05 AR R R AR R Y 4 AL
IR R0 IS
27 MREHNREREFATRHR

PULRY IR SRRV A e X RV SR ol L 7R N
Ry 58 3 1 I 9T A0, TR 20 0 T ONATT X T v TR
AN R, AU R TR K A R Y
B BTG . DR, JF R BUA AR AR g A
B B 2 SR R S A E
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2.7.1 B FREE AR ST 13, # Daly(1936) IEHRH “Vhi” #E
FEl Sy R ST A A5 B 5, Forel (1881) B - & B &, 5 3 Bouma( 1962) #5722 #Lfif) I /41 (4] 8),

RIS R

ER R o
AHIKIE I 5 = L > .

TooKIE 2

X

BHikX

BE N
WER

Pl R IR b (s
wWER W T WE R B

& 7 Shanmugam & J&#% & i i1 #4230 (#8 Shanmugam, 2000 & %0
Fig. 7 Shanmugam’s sandy debris flow sedimentary model

KifE | Bouma (1962)

N=gan 7J(5F2XE
e Te | etk

WA | Td | KLUz
SR -
B | To [DEcHZ

To | PR

@Ek@"j% Ty | PERE
EllPS ERLF 2

B8 #MIDFFIMRHE . AIMELCGEEREABM /R EHT LA Annot 75 :5) K 2 8K
Fig. 8 Proposer, outcrop, and classic model of the Bouma sequence (annot sandstone, southeastern French Alps)

(AL 35 g3t b AR IE k; (B)éa D 55 2 8 48 X B (3% Bouma, 1962 15 20
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T2 Walker( 1978) g 37 1 % B3 VLB, 24
AR BE DE RS T — R AR, J A
C1) 38 8 7K RE S5 . 501/ R 00 R by 35K 4y L4400 48
ANRL L T SN 5 N - L T AP U = B LA N
# &t #4 (Kneller and Buckee, 2000; Zhong et al., 2015);
(DT WA R EMASG . SHE . 5
25 AR f (Yang et al., 201905 (3D B T 1l A& AL #HI 5
2 G UU R Ak B AS & ¢ & (Talling, 2014; Patacci
etal., 202005 (OB IE T 2 M yh BLUA B H ff BE, 38
b ZKORE 52 58 25 A W A 88 Sk, 18 UE 6 3 Te Br CF
17802 SRy %5 B — 50 ok DX I B Al 2 | O
B (Maier et al., 2024); () S T R K R A4 2
A5 B 0T Pk = Ak b T A, Gl Ao b BUA R Sk L
M T PUARARAE 5O B AR B v r = 4R 6K R R
PE ALY, B T R K i R il AR B A LR B
( Labourdette, 2007) ,
272 YEARLERE

rh [ b g R ORI AR B T 20 122 70 AR AR
K, Bk FC1978) B IRMGE M S, 1983 4E
Joi 4 IR DB 2R K 4 JE B g R R R OB A
BEHUE PR (E4k 5255, 1978) o B B9 R SR 32 5
G COMR T AR AZE R TS S
PEZH A UUFR 3 A EE ) 91 (9 A 4R 2007,
{5 55, 2008) 5 () #E AL T KIS, 45 A i
AF T8 a5 R0 55 e A A S 18], R R R K R RS
K 7 R VBB SR A 5, 19865 %8 A 4
1988; ZE M 45, 2013); (34 7R T A 5k
A I BT Ak 2 Bl AR R TR O &R CRILEL 7
5, 1996; X1 A g 4%, 2003; B 4R 45, 2015; i) 4 46
5L 2015)5 CADHEF BEAR 3 LI L AR AL ) RN
fift )23 b 35Kk ) 3B I0 AF 5T, TR BT DA B AR G #
R 0 BF 5 4 2% (ot A 20055 i 4 4
2025)
273 WHREFLERZ

B2, AR B A AR S IR T S
B, H 25 520 & [ A R gk O k2 AL L Bl
77 2k B B A — ) 3 A A e 5 ] SR G A
E A AR DRSS I e B = R R /K 7
R R AR R o YRR FE T AR S &
UL B =, X iR 5 bR L Pk L TR R R
1) 2 AR A PLHIA R o

AT H A (DR AR AR TR IR 5 W0 4 vk
TR, BT At P iR RE 15 (2) AL A0~

W I — b 7% A 400 22 4 B RS 40 SR AE 7 2 (DO
Ak B TR TR K L BUE S DU Il A B g )2 T
IO e g 8 4 12 A 1B o
2.8 REFHARARIK

Bt S S 1 0 FRR R KR B B B M R
FUFT IR &AL TTRIE %, W RA RO
JUR WAL A SO DG Hh BR AR 2 R . X
HAF A B T IR BRI 4 BRh i v -y S A2
5542 W) K A /58 G S 48 R s T s R A
BL T 2 5 I 25 3 Ak 55 40 A, 4R AR R
COLA S A B8 TR
281 EIAFRER

[ 4h B & 3B 5T A 2B 38 R, Schlanger and
Jenkyns( 1976) & H K ¥ ikt & ZF 14 (ocean anoxic
events, OAE) M &, FH 7 fif B¢ 11 22 28 TR Ui 2B 8 L
AR, MEEZM SRR ERY L, —SL
KA LETTH— Py 4. A g —h
T 40 S 2 Kty Bt A5 G S b 5T A AT )
(Schlanger and Jenkyns, 1976; Talling et al., 2012;
Liao et al., 20200 o [H AN 58 SR 46: CO ST T
Bl A B 05 SIS AR 4, b 43 S R R AR L Bk
el N ol ) B o 7 =W = | = W R
ZEK A ( Demaison and Moore, 1980); (2) 5¢38 T 48,
FAE P bR, AL wOV) w(VAND | w(V)/
w(Cr), w(ND/Ww(Co), w(U), w(Mo)5f JT % Hb
BRI 24 48 br, ¥ B0 L B2 ¥ (degree of pyritization,
DOP) ., @i [f {3 & . C/S [Al i RIS . B MLk &
1 (total organic carbon, TOC) Ft /51 M B 4% ¥ & £&
%% Fr 7% (Jones et al., 1994; Wignall and Twitchett,
1996)5 (B BAL T B 2 F 5 1 5 me L A 5%, A
Sy i S R T S B W R A, I A B R SR 3R
R . Mo [a] {37 K AF £k F1 4 Bk Mo fiff & F# AIK 55 3
% (Bond and Wignall, 2010; Westermann et al., 2014;
Goldberg et al., 2016); (45 4k T 2 458 5 H 51 F1 A%
FALHI W58, R ICE . S/Os/Ca/Cd [Al i & . Zh it
RAG A H8 45 K Mo, Zn, U, Cr % 4 )@ fa & [
PLRBE ) Z A, AR ARG R E SRR
T BT RUAR B 58 LV A O AR AR R B R A AR
% 2 il A0 = R Y B 20K gl IR 3R (4] 9) (Rogov et
al., 2020) ,
282 T HEARLEIE

Hh ] 27 3 T 8 kAR R R R R BILTR L AR
ARXT L A A BT TR TR AT, R
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RKpeadE AR KRR
EIRAERI DR A HEE
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o"C Tt BE

B9 5 =&k ¥E S E 4 (oceanic anoxic event 2,
OAE2) #i18] 6"C. iR B \LIP & ¥ 15 F . A WL RE 70 K B
XL 4% 58 B & 14 18 Bl (3F Percival et al., 2020 1€ 20)

Fig. 9 Schematic evolution of 6'*C, temperature, LIP
magmatism, organic carbon burial, and continental weathering
intensity during OAE2

(REHREATRAEDRBRBEELF)

JRALHE: CEEN. T B4 S5 18 0 00 b A, 3 2ot 4H [+
i £ (6"Mo) | I E | A A7 E . TOC {H &
BAREIR BB SRR, R B B R F
Kot B 55 B X (Zhang et al., 20005 J& 44 %5, 2011);
COFREDT T 8 S F 8 B E AL, A K TR AT
G- A AN VI == U <1 1B =L /IS 7
KR RFEA S B LA - A A R
ISR 25, 2019; 2K H FHE A, 202605 (3R TR
AEAR 2F RN B [R) 37 2 50 % L, #8 R T-OAE i b 4>
BR G5 AE B0 0 22 5 Ol Ak DR 25, 2024); (OB T
Sl A2 1 TRk BT R S, DA Dk A R AR R Y
B A LT TR R B RN DA T R
Wy LAk, I T Sk b2 R AR RO L AR A A R
CONT 5275, 201705 (SO 40 JR T Bili AH 730 b e 420 35 1
M) 17 A 9, e 7 RV i A S 0 7 Bl A b )23 o A 0L
TR BN I B 38 SO 2 55, 2025)
283 WHHIR EFLRZ

S, A R AR SR TTRR A O 5 A AR
P AR E 2K AE A E . 1 A AR R
Ak B R SCHUE SR S ML o 7 2 R AR A S
T AR R A X, 0 R AR 0 L A AL AR A
MRS BUAE A AR TE T B AR S g B
S8 W N D 45 22 B R AR A AL DGR ORS .

KA LR M EBELELT 3N H: (DI

A BB o0 R K TR 2 Bk b 2 — BB AR L £ 15 B
LA TR Z 5 (2 TR Ak 1 — il A fole S0 = 1 1l P9 AL
il 5 TR R A S [ 6 B (3D 5 Ak Bk 4R S 1
R IR . TUA AR BT BB RO IR
VM A O 4 1 A FH 5T
29 NLUEHRBRHANLEEEHARAR

L B 2 b T B Sl N T R A 8 kM
T i 2z —, LI B kLl i JE A O H 2 B K
FONRE R K% 2 1 B2 AUE 5E, T
TR E . W R B 175 S E TR
BZ0S o g = N NN A1 B ARl W B LR ]
T, TR RS CO, BHAF L R 5 E .
U, JC F AU Y B LK
29.1 B REE

T 10 482K, [ Ah kol = ORI 5 3 U
DL 8 CO BB T Kol S TR AR AR K 4325,
RGLEES T KOLWEE A 1 A A 28R DUR Y s N
AR AE (Dodd et al., 202005 (2D fin a1 J 1l 25 1
AR AR, 38 i v A B AR AR A T B E K L Bl
B ], Ay 2 X6 L RR = 1 TR 4 4K i (Kataoka
etal, 2019)5 (3 VRAL Tk 1l =5 4 5 H At Hb 5 5 44
R A BF 5, R LIS B S TR L A AR
Ak T ¥ 38 % B 2 18] 9 B Z& ( Savelyeva, 2019); (4) 73
DA QUETI RN ARSE 873 E e NP SN B )
Kl =YL AUE A A R TURF B KL B
g 3 35 5 (& 10) (Manville et al., 2009); (53] A
TR B 2 2] S5 3 7 1%, R i 2 I 44 4 FRBE L [
Bl K M -l FE R, B Tl SR
S (Lara et al., 2021); COOWF kL K 48 %) 42 ¥
AU R AR R, S TG Ak A )2 B R 4 PR
b 2 AE I BR RO 37 (Chen et al., 2016)
292 Y EARIE

] ko R TR O R AR Ok R R R, &
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PE 0B Y B AL, A R 2 W i s Bl R
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220195 (3D R A 30 3 5 U0 BUE H Y TR
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TR 235 b A8 3 — DT AL Ak T 9 B AR i (0 7 A 4



904 - BAE L AFFWRCERFF RO % 53 %
LRGN EROLR WRAMER p{Ie Sup BN
ORI CR¥E) CR¥E) (N (ON)
Uk S KR &kl A Kbk AR
Yokl UG 9T TR RHEER R Ll NI, JUE i Xty
O . VAN
& e
o
PRI R
Wb
B 10 ALFEHTREALERE SRS G T KX R & Manville et al., 2009 &)
Fig. 10 Relationship between volcaniclastic sediments of volcanic event deposits and plate boundaries
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Table 2 Comparison of differences among nine types of event deposits
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Fig. 11 Schematic diagram of an event chain formed by coupling various event deposits in a sedimentary sphere
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