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Table 1 Slump deformation structures of different origins
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Fig. 1 Transport process and fluid properties of gravity flow in continental lacustrine basin

L2 18] (R SR Al Bt 3y U ik, w1l T 9 8l T
B3 3 (Mulder and Cochonat, 1996; Bryn et al. ,
2005; FJEMEAE, 2018; 4Bl A, 2020) , Kk,
TEW B B U Y) 232 & 15 IR AR o8
A [ S5 U 14 i UKL 31, T il 22 A 19 722

.
2 UL SR PTG R B AR A i

DURBIUSRE 8 2 nl I i T SR S A i, 52 1 458
PRI SIAIERUE N, fEA 5 I8 2R A A1
FHBYFTHE T, S Sh A B AR AUS #5853 518 Bt
Jie DCIRRIH JRE DI, 730 Sl AR I 78 (LR R 9 7%
X)) 22 S fef R DXk, 77 A TE W2 B 1 W i A A
R I (18] 2a, 8] 2¢ ), TETE SRR TG 5 2 0 BF TR
DX, TR B30t o T )2 8 42 AR TE M 3 (Alsop and
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Fig. 2 Idealized slump deformation of surficial unlithified sediments and lithified bedrocks
(a) AFASSTUERYIHT B AURE 48 BT)2 R BRI SE s (b) & 45 HE U i 8 U B B A B8 AR B B 5 (o) R [ 45 LA T 433
7 BT B B S AR P R 4 AR B RS B 7 18] (972 fE (1 Alsop and Marco, 2012a FIFF 5 R4, 2017 B0)

(a) Folds, faults, and broken blocks induced by unlithified slump sediments; (b) broken blocks formed by slump of lithified bedrock, retaining its

original bedding; (c¢) schematic cartoon of unlithified slump sediments and variation of fold occurrence with moving direction in single slump body

(after Alsop and Marco, 2012a and Qiao Xiufu et al. , 2017)
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Fig. 3 Formation and morphology of folds in unlithified sediments at different

slumpping stages (after Alsop and Marco, 2011)
(a) WA PR AL LR RIS A 5 (b) T35 88 WA R B B RHE

(a) Sketches of different fold morphology in slump bodies; (b) characteristics at different stages of slump fold
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Fig. 4 Associated deformation structures in slump fold [ (a)—(f) after Alsop et al. , 2019 ]
(a)—WJE MK Bt 2 2 B MR R R RS E 2, 28 BRI T2 B, FHET WA )2 (b) — 8 BRI P93 AT 3 R0 250
(o) —RAA TR A ORI R T, 5 b R )2 S 2 A 5 () —= )2 7EA o) bR A BT R4l IR AR RIS IR Z
(&) —HH 4B ) (R AT, B RS KD 42 D T, 52 22 PR B R A 5 (F) — R v W 37 AR AR 8, 52 S TR 7 BUB S 5 (o) — R B A B AR R 485 (h)
() — 2 FORHRS AR T A, S R IR 18, (1) i (h) IRIEE . (a) —(f) S0 2 b i 33T 1 Lisan 41 MAYARTE (1
i, 9% Alsop et al. , 2019 B2 ; (g) — (1) AR W E T HE5 5 7E 4 A8 2 vh B 28 T A 1

(a) —Clastic dykes cross-cutting different slump bodies and their undeformed layers, mostly vertical or oblique to the bedding, host rock may be

seen in lower layer; (b)—band in clastic dykes nearly parallel to the boundary; (c)—folds truncated by overlying sediments with irregular erosive

surfaces; (d)—thickness of caps vary in laterally and mixes into the underlying deformed sediments; ( e)—irregular erosive surface induced by

truncated folds and varied cap; (f)—parasitic folds with geometry of S and Z; (g)—parasitic folds; (h) and (i) —imbricated arrangement of

boudinage structures, with controversial origin. (a) to (f) are sketches of typical deformation structures in Dead Sea Basin, late-Pleistocene Lisan

Formation; (g) to (i) are deformation structures in the deformed strata of Lingshan Island, Lower Cretaceous Fajiaying Formation
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H—ER U R BHMEX 43 ( Waldron and Gagnon ,
2011; Alsop et al. , 2019) , 13X tH f& i B RE 4% A [7] B
PR — P E AR,

FE— L b DX 1 B0 AR T b2 v m] REAE AR A
T % ( Yang Renchao and Van Loon, 2016) , 514
ST 2 e R R 3 A TS ABL, x R PR ) R E
RXECP 4h i) o BORAE T F 38 22 WL T4 3 il P 22
B B RAE— LSRR b WA R WL R0 i S i
AL PR RIS R B AT, B SRR S T AR L
IR A T AL i R AR A DU AR Y A2 T i B R B AR
(Zulauf et al. , 2011; Marques et al. , 2008, 2012)
KT U AT T 48 38 ) R e A A — e 4, B
AT PN LA, — T2 o oA 11 45 A AR 32 4t
A 3B (T 75 R4, 2017) , — Tl i o S T AR
HPRE S 3L S ) o DX 52 2 )7 v R B D A ] 44
MM % ( Altermann, 1986; Alsop and Marco, 2011)
BT SIS TR LB HRL, (H R
A T o — A A DT A KA AR B4 GO AR TR
Pt B HAl J5 A I 4 (Fr 75 R 5%, 2017) , KT
R R LB AT TR TN 28 H R S TR
YT | i 52 2 ) H ) 5% H 0 fm R A T B, R 43
I AE R R KA A T R R FEOR T Y
B S 15 75 5 ( Yang Renchao and Van Loon, 2016;
B 2017)  (EJEAE TR Z 8] M
SV E WA AT BERE 7S T AR T A N Y et 24 sk K
IF, 3 BAR TR R AR e, Rl P47 T2 3L (K
4h i), S22 1) B DI R, 78R [ 45 TR B o L
I FRE, 20RO A WS R — e B 25
SIS e, PRI, 03— 72 T8 14 18 R AT (A 7
HE

TE— L H SR TR S, G4 1 3 8 i 3t
W, e A 52 AR AR T, AT REAE TR 24 e ) o
HIEEFNRANZE R BOR, S AT 2L, — e i T
e D | PR PR DU ) B 5 KK IR R e R 4=
Tl H S W 5 2 A S DURURT DR AE (B A
2021a) , TEXASUANR 2 1of A& | W] RE A7 7 1D ot e
Jo& it A R A, T 2 LG Ak B B R B A s

P& H AT E I DO S8 M A (R 2055, 2012;
Yang Tian et al. , 2018; Li Shunli et al. , 2020) , Ifii
Ve E R RLEL 2 8] o3 TR W] REXT B E P AP I
TR — B IR 78 3 S, S 2 T e S T B R BR TR
L,

THME RO b IEE TUBEFE bR [ 45 1)
AR TS AURE 32 it 7K SRS i A S5 I, FE A ) |
—E T [ HES , 2 ] b 5 p R ) 40 B8 40 3
FLARLT AE AL, IF 52 J5 9 524 FH S 58 ( Hiscott and
Middleton, 1980) . 452 M52 1 15 5540 3h Ml
RIS AT OB Y — 2, N B8 B R 1 B 141
LI DU & W O IR BN AR L (I 55
FKAE, 2017) HRESHE R POUHR B A Y
A R RBE S—C T PRLLH (— e T
SYPIAR ha] W) 45 S AOR i 8 A I X 3 T
SR ST e AR S WA RTIEE 8
3.3 BBRASNEREEREMENETR

T8 1B B A P AR B 28 P A 3 mTAE S ol AR
FEAERARAR , T SRR A0y PR MERUREEE | X3 A1
AT LAk — 2048t R O ), BRI R AR N AR AR
TER NI IR 25 NENG IR IR ALY, I HAH SR H
J2 TP R R A EAT AN ] 8 AN 7 [ {5 T 0 R Al
TS BAGRERAEME LT R G B4 10 7 R 3R AE
(Bull et al. , 2009) , {H & ¥ SR AE - — MR s 22 IE,
HASERFEAT G AR B T 5 (AL, it gl 78 2 2
2 4R, X FLAE AT A0 A R i A AT T LA BRI
4 re Atk I 25284k (Alsop and Marco, 2011; Alsop
et al. , 2019, 2020a) ,

Rl AR W B i 22 ) DO RRIN , 52 1 72 72 5
SRR R AT U B TE W BR A R A A i VR
IR iR Al ot by B e RN 2l Eiohs i R I i
65 161 F 0T 57 38 W ) 1w 3 B0 5 e 6 A 8 7 )N
(Bl 2¢) o BFAME—ARIX I N GE T8 ™ R,
T i ] — PR — € B L3I 1) (BT 5) , XA 2
BT A T AR5, AR L R0 A T AR A — PRV K [
RGNS A, 27775 22 108 A0 I, X 2 Al i
MEWRTL (I FHBRE, 2017) , FEGZHZADTT
[l HRAEAE I IR I 8 358 5 1) 22 5 (H2 Se it 24
b 5 DI R A IR VR B AR IR o H AR AT
TR P b, AT DA 7S T B A B9 Y 2R 1) AR 90 2 1 DT AR
HUG (05) o SR S A77E 22 013 S e 3l 30 i i )2
AR T , 0 0 B3R A 2 — o R FEE I, 2 IR A8
GRS, TR, TEAS AT B RE R i) AR R
T ARHHRN ZE L ITCAR L 59 T [l TR R S IR ok
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Fig. 5 Sketches of slump fold occurrence
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R T R INT  F5 2 HE B3R 8 80K L 8 W e 2 14 1
P, PR LE e A5t 25 ELAi8 1) W0 PO 8 B 68 4

4 A RUURYNT AT ) A5 e 2R

H AT 55 e B rp DO 0 25 TR AL ) | B 285 1
AR AFAE R Z ), JE 2 7 18 39 22 1 i 27 AR
S T SRR AR T A 3 TP B | 5 R A i AT
(1) DXl 55 T AR R B T S A TR AU ST IS 22,
By Hh DAY L W AR i 1 55 —Fh oyl
4.1 MARYBBEIERTREE LALE

TURRW) 2 1 7% 25 fk DR R A3l U 2y, ml A
B (B 5 0] %% R 0 WA TS5 TR AR X 1 1Y
IR, FAT SR TR IR o G
IAVEARIE JOURLIE] 5T UIAE AR T MetE 80 Ak i
A% (Owen, 1996; Van Loon, 2002; 2% 5 4§
2012; B+ ¥, 2020), % 82|48 B B U FY) 52 H
I3 BYYIRTy E SEAE TR A AR HI S [ | 25 3%
SERRIEIK BN 153 S 1 3 A T B A AV E AL
5 Owen and Moretti (2011) BJRIrTr ZE251480

I IR AL A ) 2 18] 5D AR SeAE T ]
W B S5 DURRY) 52 8 ) 32 5 0 IS T A% 28 28 b Y-
DB, R BT 52 PE AR BRI 2 A A o A
T AR R O PR R 5 T AR e i B U2
R 4% ( Shanmugam, 2000) ; 76 N UTRUZ A B 8.
BREZE S WINED B R A SRR R 2 B 52
2 51 S | w0 Jo 22 ORE AT [a] T 483, T LR
P | B A A5

J— MBI AR, S K D BTt
P9 RS % e BT AR ) i R 24 1, B0k 22 [1]
LK S N UURY Z [ B AR B R sS4 4k 1)
W , FLBSACE LLHE 2R BN 7 AR 8 I 1
J&, 518 TR B S50 BRIk AL , I8 it K i

T R 1 S AL A IE 3Rt TR A
ik B ELAIL T A ( Waldron and Gagnon, 2011) | 7E#+
Y LIS ENIREN T A RS FAEE /b
RAVBYETL S, i N AR Y BT A (], S A AL
TNID A B R IS | R38N R8 A58 L R v
WA R T 28 4 ELAK A 48 J5E, U2 5 1 25 4
IARFAE

4.2 BIETEMHRAE

Ty 39 AR T M 2 5 TR AR Sk A0
FH = OB R oF | RE PSR A TR B, A AL HE
R AT RE AT HLEE 17 5 M 7R S b T A
ARG R MR & 5 5t A2 T A A S R
JEEXRER 3 A IR AR TR AT RIS, X6 i 8 AR T A 1 A T b
I R RN AR TR AL I ) R AN 0% PR, T S 6 =
SR FH 0 B 51 565 R A 400 b 2% A 1 485 U0 RR 4 0 3 1
T2 SRR 5E Hozg shefad #&2 a7 DA PO B i AR T AL
H(%2),

KT W TR B BB 5 2 22 4L v fE A T
AT, — 230 S AR AR E YA T S R I e kAR
FHICAT RS BRI 52 1 358 1032 shA B RN PR AS T
(Liu Zhina et al. , 2014; X|3&, 2018), —J&F|FH A
T R AR Bl R AU R T B, Ml R P S
IR DT AR IE (BR4k4ESE | 2009)

T A A T 3 2 R BT R B R R
PR GO A RS 2R AR L S, R 5T 8T
T Y r = A AR A R e AL (R 2) . A
BEAIE S 13 P A T 9 45 b i E W2 5
b IR s e M T (1 %S = T N i B2 B [ =3 )
VR B LA A T 35 2 ) T I T IR A AR Y
ARFH4E (Liu Zhina et al. , 2013, 2014) . 4Zi# &
B TR ARSI 2 07 Sz A AR X sh At 55t i Ak R 35 47
T ) AR T 1T RS2 7 A W 3 1 48 ) SEAR ML, I
T2 B 8 8, 3 S0 R Ak DT 2 A BT S R O B TG AR
RHAR, I T REW Sy B AH 4 ( Dasgupta, 20085 XI|7€,
2018) .

Jr 5 3 2o B R R i 2 KT AT R
gL 2= E SKIIBY T, 2 A WAL (Moretti et
al., 1999) JE R AL KA | KO ARG 15 55 55 B Ab
SEBR LSS B AR TE HAT R BEARALYE , IF H— AR
TR AL TR B 2 Bl PR 2 5 P A A B A T AR AR, BT AR
(A8 4 1 b 25 PR AR 2, BE AR TP IR B I A [
( Rodriguez-Pascua et al. , 2000) , 7FiX —FE L F
H— JE X LA TR R 4 , 33Xt 205 AL A [ 235 1T AR A4 It
WU R T RN
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Table 2 Simulation experiments of slump deformation
SCHik ASTE A T B S IR AL (VTS [ EVYIRES CIRE
Liu Zhina et al. . R - i W55 2 A K JE
| R B o R S R R N T AR i ‘
2013, 20145 i e, | OAAIIRIRER SSRUG SO TR | R | R AR BDE
2018 E 24
Ep Ak 5 A5 2004 JEETE ST 45 B I i R WL 25 5 e e SR R e 114 =
;00'7‘ o | AN TSR B R A SR S AN AT R S T | SRS | AR S R
AT IR A IS AN
KI5 2006 R PR AR A B RS R SAINATZ | AR ST AR ASEADL fih 2% ML i)
TR RI i 2B R AR T Sl 3 A S A B ) AR L 2 R B
Dasgupta, 2008 T , A1 I B S 4, LS B0 5 1) 8 A v B R e | A A | DURR AR SE G RV S
A TCARRE SRR A S
HiLJZ 3 A 50 8 A Ak 3 R TR I AT 4il 4k L —
Mt « %, 2017 AT RS T IR — 5% DAY S R 7 A T TP A %Ej;;xjj DUBAEBSCE | DURUE T
AR R R A F TR X
Marques et al. , 2012 AIA)ZE 2Z 18] B B e v i R A A LRIk TR BT YR SEEG | AR R R B
Moretti et al. , 1999; | BEHIZRER 25, Al RD & Bk 8UZ B MR VTR | . .
o ’ =L | B S T
B, 2000 | WAL EILE R, P | BBuGRSS | RS

A I T ) ) BRASADL AT DA figp R — LB B A DL AR
FEAR 3 A4 B AT R G e, B0l 72 B B o B A m)
SRR B R B SR A W it R )
AR R ARSI i R P N R A S %
VERTS X S5 R A RLAEL T BB 23 R AR BIE 5
AR IS PR WL igp R AR S22 ] B ) B 7 1]

5 WIRAEIY Hh 8 A5 R i A
4 4 531

AU SR TR AT ik £ AR
B PR fish A B G B A 2%, IE 40 Elliott and
Williams ( 1988) it [ ¢, XiF i A5 748 JE A4 3 1) 5 fb e
JEE NG R 58 T — 2 I A X DA KT 4 4
AEHA TG AR AT . PRt 2 5 A BB B o R
T EE R G 5 R AU T H RS A8, ok R T AH
KBk,

3T AR B 2 X i 3 AR TEAE G (A AN IR, i3
I A TG AR & A8 T th A 2t B FR R IR R A
U ARTE A & B0, (5 AN 117 348 1) S g 7 b
Lisan 2 BUIBUASR KB T2 STEA Z TEIE AR
AERE A (B 4f) X S FRE 8 Y A T g R AR TR
YRe THERY 22 5 R 45 2 B BRI ALBR R,
TRAF T8 ZALBRIK B T 0L ] A 40 By o B fiff
b Zrae THZE S TG M A 2, 7= A1 4%

TEABATE U5 A R A, I 27 A 18 A8AE b —
LA RSO 1] . T SRR TR AL T
B B B, o0 B4 it 2 ) 2 Bk 52 R BT
AZIE (Alsop et al., 2019) , HARFIIHFTE 2N N il
T ZH A R AFTE S M 3 AR TS, {H )2 Lisan 2H 1 B9
P R A AL TET ZE A IRAA) i i R
ZH A At — 26 SCHR b A iE , ) 40 Elliott and
Williams (1988 ) i tH A4 1 1 R A8 A4l P A7 A BT =5
() Oy o) Bt T P 3K — B 7 5 VG VS T B
Fa4 A & B ( Moore and Geigle, 1974) , XX
Y e 2 1 ST DR M LA 8P A ) e R, AN BE I IR
SR FH bR [ 45 AR 1 0 0E B, PR O TR S A
FHAL AT IR A0 Aol 18D 2H 44 ( Maltman, 1981) |, iX 3
JIG X 3 e 2 A i PR R 1) L R A 8 L i S 2]
FFEAR S5 TORRA) i L8 B, DU T I 5 1 27 AR R
SRl T ZEL R AN BB A Jhg A3 G P A S BRI
— A g T B R A A S AT A I ) — Tl
TR/ Jay BT R AN R b 2 v B 12 4
KB Z A (7R, 2017) . MEZERILHIER)
PEFY) L ARIE AR AR n) BBAR /N, A BF9EIA
Sk /INBU )RR 3 708 A, AT Jeg BRI B IS ) )
HH A A FR (Elliott and Williams, 1988; Waldron
and Gagnon, 2011) , B 7hHb J57 18 25 1 % UL 2R AR T
ML, Pk, 28T MU B8 180 h DX J0 T 338 8 R A6 405
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T AR SR Z T 2 AR Z J5 B
TR MELUE 8 E BRI AT | BRARAAAE S —
I XA G R T — IR IR X85
P, WIS R 2 S T 5 i A R (Rt A R
SCHE, 2017) , H ERTTRRYI AT RE S 5 0 S AR T 22
S, JEXF A [ 25 1) 8 3 8 T AR (= i i SR A (X
HMANRN G, 1988) , JE LR b B, (o sl 2 (0N
YRI5 AL B2 nE BE 4 (Elliott and Williams, 1988) ,
ZAR T 22 AN R Ry R T2 2 (Alsop et
al., 2019) iz FUCR TR DORRY), b T
WU AL T R EIS5RES I RAFAELE )G 5, B
A N AR IR T AR, [ 25 A — R 2
PUIX — IR B0, AR 3 AL SR AR IR AL T
KGR T IR LAY, [ 45 5 A xE DL 3
% (Owen and Moretti, 2011; Rodriguez-Pascua et
al. , 2016; Cui Mingming et al. , 2022) , WRZ5HE &
ANR] AT G SR A Y 22 5 (B b 4E 2016)

W, AT 1 rh TR T AL R GE sl R
RGO S TE Y I AR

A 3 5 PRI S AR T 90 2 AR SR A - 7
SRR RS TR R R A oy = 2R T
RU(IE 6a) , o302 1 26 (THOHEARE GeFn A48 %) | I
K (CHRIRE 4%) L T2 (TS 4%) ( Ramsay, 1967)
CL A T 93 U 5% 3K ) 65 R 4 1) 400 43 28 s ok
[ 25 TR B9 8 4% ( Alsop et al. , 2020a) . b H
JE RIS it | b 2 Fnle o 2 T RE T
AR RE TR IR AR IE | 2R A, RE T
55 ) JZ R 80 T 2 08 A0 7 e A s 1 P52, LA 93 5 46 4
J5 F A 923 6] (18] 6b) (Kenney, 1984; Bell, 2000) ,
IEH A AR THER TS, Y E RS &
IKEER WAL ABARIR BN HAL I — IR G Yt bR
RURLAR TR (4 A 3800 J3E T AR A1 38 42 3 2 1) 7K F-
T FIRBE T 22 57, W Vb 2 BE T V285 T
LRI (B 6¢) T Jk I 28 45 72 54 4 o
HA4JE (Waldron and Gagnon, 2011) , U5 78 %8 4%
LT S M 2ERE a AR A IS Ve Ay 1 2548
8%, P UL AS TR N S AL LR A AE  JF T REAEAE
ALHD A O e 5 T2 B 200 (B 6d) | IERS Y ASTE O

HEAULRE 4

1253 1T 25 IT 2848 4 IS EE

S5 AR 26

e
Ve Ik

b 4~ A A/Qa 9NG F. &
__

¥ 6 Ramsay T8 4 A3 S TR AR R A A R (i Ramsay, 1967 #1 Waldron and Gagnon, 2011 B
Fig. 6 Ramsay fold classification and idealized fold model ( after Ramsay, 1967 and Waldron and Gagnon, 2011)
(a) A¥E Ramsay S-SR BIEAS ; (b) AR BT A 5 U8  B 2 i i JLADE S B 2 IR SR e 22 SRR 3R B R
(o) — RS A A TE AR A8, JLATESARES (b) AR ; (d) —RIES5E RIS b ohin hlofl 28 L e ss, vl WJerk
(a) Fold classification by Ramsay, 1967; (b) geometry of folds in sandy and muddy strata deformed at low metamorphic grade, sandy layers show

tighter curvature on inner arcs while muddy layers show tighter curvature on outer arcs; (c¢) folds induced by liquefied sediments with opposite

geometry of (b); (d) clastic dyke in deformed and unlithified sandstone cross-cutting the overlying mud layer, and mud gravel can be seen



12 Mo R

it

2022 4F

BOUTRY) AR TE AR J5 A 1 A28 (H 2 an 2R b a
1 2845, Ve a g 2R SO T e S P JBEm | J2 1
W B A IE | L REHEER L R W AEAE S
et I T, P, WAL BLE i A Jo
RSB A AT DL DO BT AR TE i S 4 38 7
TR — A

P 3 1 R R B T — € W I 3 R B 2
AT AR A ) PR — SOt | AR T B AR A A 1
BERWAT — & IPLF Ty 177, (H 2 9 358 8 40 1) A v {15
148 ) T 25 AR s | TR A 1) b A A i AR
P 2¢) , 135 0] L2 H A8 B0 25 KRG LA 7E , X
15 Lii Hongbo et al. (2006b ) $2 1 #9451 3 TR
N 5 IR M S AR bR A — 2, HARIEH)ZE b
FETERR DK A AT S5 J5 3 B AA 8 R o m %o
T8 I i [RITRRS B AT AR AR T S L) oxk i
BEIE o PRI PR 3 A8 B 1 de A D7 s 2 — 24
DI 25 8 #8)3 1) TLAT RDE 28 5 3 A #2791 =
AWKAR A2 Bt AT A AT BRI 2R B K (Elliott
and Williams, 1988) , 112 A f Wit [ K 64 137 ) 37 36
B ] 55 DI o 3 S5 AH DB C, n] o 449 38 2 1)
HEGERE (A7) .

I3 — 5, 5 E R AR T v AN R 42 ek
T AN R A 2, F 3 A R 22 98 5 0346 T #i i AE b 3R
J& WO Y B Dy — AR S, £ 5 R E
A AYIgEZEmZE, 5 FETURY)Z 17, K
T UURHE)ZE— B B AN R B DU, IF B AR 1]
AeEG NI BRBE TR 2 XSRS

e

v

R R BE RN X 4 AR
il T 2L 44 S 6 BOA X4 A AR
AR T8 FRARE IR R /I s B W A2 T i (A

e ~a

D WRmEL. Bl D KA AT
2) Wz 2) J2 R MM 3 4 A A
3 WAL FIR 5, 3 55 K

& AT Myt R HUU 2 ek

v v

P 7 20 8 A 5 R B PR R A X 3

Fig. 7 Indification of slump fold and tectonic fold
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Research progress on deformation structures of

slump deposits in continental lacustrine basin

CUI Mingming" , PENG Nan" | LIU Yongging" , WANG Zongxiu® |
KUANG Hongwei" , Xu Kemin® , LI Chunlin®
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037

2) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081 ;
3) Shandong Institute of Geological Survey, Jinan, 250014

Objectives: The complex syn-sedimentary deformation structures induced by slump deposits in continental

lacustrine basins are essential when interpreting paleotopography and ancient earthquakes. A systematic study on

the slump deformation system is conducive to the identification of deformation origin, understanding of deformation

mechanism and deeply interpretation of regional tectonic background.

Methods: Based on a literature review, we summarize the forming conditions and deformation characteristics

of slump deposits along the slope, especially the morphological evolution of slump folds, the associated deformation

structures, indication of the ancient slope and physical simulation.

Results: Comprehensive analysis shows that: (1) slump deformation in continental lacustrine basin is closely

related to gravity flow deposition; (2) cylindrical fold and tight upright fold are at head of single slump body while

mushroom-shaped fold at toe, the morphology evolution of these folds can be divided into several stages; (3) thrust
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faults, clastic dykes, irregular erosion surfaces and soft boudinage can be seen in slump folds; (4) stress
mechanism and liquefaction mechanism are the two main mechanism of slump deformation; (5) physical simulation
may become an important aspect of slump deformation study due to its changeable parameters of materials.

Conclusions; Disputes still exist in the identification of deformation origin. Sediment reworking,
remobilization, bioturbation and liquefaction of unconsolidated sediments are the key indicators of soft-sediment
deformation.

Keywords: slump deformation structures; soft-sediment deformation structures; internal fold; tectonic
deformation
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