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Soft-sediment Deformation Structures Related to Slumping in Lower Cretaceous

Turbidite in Lingshan Island, Shandong Province

Liang Zhao, Zhou Yaoqi
School of Geosciences, China University of Petroleum, Qingdao 266580, China

Abstract: A slump developed in Lower Cretaceous turbidite in Dengta section of Lingshan Island, and soft-sediment deformation
structures were formed during the slumping. This paper studied the slump and the included soft-sediment deformation structures
combining yield observation and stereographic projection methods. The results shows that Dengta section mainly consists of turbidite
sequence. The deformed horizon is sandwiched between undeformed layers and triggered by earthquake. 4 decollement surfaces
occurred internally, dividing the slump into 5 units which were different from each other in shortening and deformation degree. The
main type of soft-sediment deformation is fold which display thickened fold hinge in sandstone bed, and layer thickening and
thinning occur occasionally, both are deformations of liquefied sand under the action of driving forces. The folded sand and mud
became isolated from pore-fluid communication with the sea-floor during slumping, in consequence it became temporarily
overpressured, allowing theliquefaction of sand to take place. The fold axes are mainly oriented SSW-NNE, and the axial planes
mainly dip to SEE (120°), both indicating the flows coming mainly from SEE. This result is consistent with the regional paleocurrent
measurements from the sole marks in turbidites. Therefore, the folds in slump that develop in the subaqueous slope system have
significance in indicating paleocurrent.

Key words: Slump folds; Soft-sediment deformation structures; Liquefaction; Turbidite; Lingshan Island

EEWE: EHEARBEIES (No41322013)
TEE R 3240 (1986-), J5, 114, FZAFHBRZATIF. E-mail: knightmang@126.com

ST 3240, JHRREL 20170848 Rl & T ARG AT b5 S R B TR AR U4 it MR} DOI: 10.3799/dqkx.2017.544



Online First

BB R RN E T RGBS b S AR LA G BRI AR TG A 3G 2

0 515

BT AR TE S T DT B A Bl [ 45 I IR A
o R TR EE R T R AR T, T RORE A £ LB
) 1) JIE &5 AN R A B TEAZ (Maltman, 1984
Waldron, 2011). AZJE 4 b0k A v sh LI
T 1, UKL 1] 1143 9 2 85 /N T H00KE 1) B4 (Owen,
1987; Waldron, 2011). —$ckil, ITRMALTE
H) et S22 7K LRI P ASURL TR ) 2k 2 B DI JBE 1 45 R
JF HL X R BT U 3 B2 IR 45 K W 2 i T
(liquefaction) B A4l (fluidization) Fr5 I
FLBRUR A ) IS BT Bty . AR 2 SRR R AT
CAS AT WA B IR, AniBRAE T . b
RAER S P UTRRPE R S 1B 2 /EH (slump or
slide), UKFLAVER] Ceryoturbation). M /K% h 4544
(Spalluto, 2007).

W Cslump) 2 FR DU s [ 25 I DR
A JECHS B VTR 7 R (R385l B YT R A
SEFEPEI A AR, (BTSSR AT o W B
RAET KRB, JUHAEAN R TR R S A
et s Mo W BT LATE A BEARAR I R R F S
A EELUNT 0.1° o (FHEIEY T RLTE
M2, JEREMNT KB LE K A
W NEARTEAL, KB 2R,
RO AT RGBT A BT U IR 24
FEARIAG T b 3 1) e B A T S T A
TERIPPEATER B, A S =, R
JR AR A AT DR, TR I 0 I S S
WE P 7 — MR TEH B (Martinsen,  1989;
Martinsen and Bakken, 1990; Martinsen, 1994;

HEREE, 2011).

AR (2011 kil 7R LR L EE
TARMBLA TS, 8T RE R
PRRRAl . RGO T fad o [RIGORR by i 4 BRI [R] ¢
PO MG A1, AT T %500t Z G Rl
By N B Gk B W B 2= vh 2 M 2 R B RDTR
ARG B T ORI Z (1 9GTE (Shao, er al., 2014;
Feng, et al., 2016), L ZR% (2013) W T R
L1 B 38 350 2 TR M SRR A OB L BRI
AT R SSRGS R F i
TR AR A3 21143 T 397K Yang and Van Loon(2016)
AT RN R B E A T R SR R A, O
AR Sy 385 ] LASR 7R A 5K N 3 IAEAE . A
SCEEE N A KT R T TR B AT
TVEA BT, SRR T A AR T BT R
A/ AP DI S o (1P X VTN e 8 )=y R
ERNAD IR Vo2ESE P IR /A W IO e
B T P P bR A AR 2R by KA T 7 THT AR 7 5

1 Hb R 5

R T R T Byl s B g i
REig 2 h, PERGE MR KBk 5.3 1,
PR BT 22 W . Rl BER 513.6 0K, 2 E L
TS, R 7.66 km®o R — s
IR N By CROBIB A, 2010), 7EMYIE
AT e A (B 1A 5t Aty 2 i
b v 47 T8 N4 T By I AR = S A 1 G R 1T P
1 (=004, 2009). FEERETE, TR AR
W KZENEETE, I K NE [ Wi L B% K (Zhu
et al., 2001; HIEE, 2015). [F—WHH, KR
Yk, ARG RREHES, 20160, {EILA
L R I DX T 1 T R 01 R 2R b A b R e A AR



3 HuEkpl2E

http://www.earth-science.net

Online First

AR SRR RERELAE, 2015).,

AE R L By R 1 ) 1 — R RT LR g A
HZE B Ic(E 1D o d R R —BMBLE DR,
RSO IBORE . ba R E, KB AT
HETUE HLZ UL, 0 R TR S R R A
OB, RIS Ta) b m]of Bl 5 1€ 2 1 1) S BH ST s
e R T JE DO A ) LR AR AL
R, 1E R 1 d SR AT Ik 15~20 m,

1) A28 W R 2 BEOK S, T DU Sy b o BE KA s s
KERLCE 2 LA BT BRI, SR LI
R EPR TR BT ELR TR D, Rk Z
BIZHTHIN, HERAEEEEaCA AT KL
JERUTRR, bR 52 DX (R A 4R T WV K )
KIS foe AR — AN M G R 2 R LR
L2 LT LR A2 1 LA B A (CE 22 2R, 2013;
JEEBLSE, 2015),

BT Rl By PR ST 1

Fig. 1 Geographic location and geological setting of Lingshan Island
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Fig.2 Stratigraphic framework of Dengta section.
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Fig.4 The characteristics of the top and bottom surfaces of the slump
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Fig.5 The characteristics of the internal deformation units of the slump (dashed lines showing surfaces)
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Fig.6 Idealized diagrams of two different types of folds in deformed sedimentary rocks (sand: yellow; mud: black) (from Waldron,

2011)
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Fig.7 The morphological characteristics of two different types of folds in Lingshan Island
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Fig.8 The paleocurrent analysis diagram of Lingshan Island in Early Cretaceous
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