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Soft-Sediment Deformation Structures Related to Slumping in Lower
Cretaceous Turbidite in Lingshan Island, Shandong Province
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Abstract: The origins of the soft-sediment deformation structures outcropped in Lingshan Island are diverse, and that the trig-
ger of the deformation structures in the lowermost part of the Dengta section is in dispute. This contribution studied the form-
ing processes, trigger agents and geological significance of the slump and the included structures combining yield observation
and stereographic projection methods. The results show that Dengta section mainly consists of turbidite sequence. The
deformed horizon is sandwiched between undeformed layers and triggered by earthquake. 4 decollement surfaces occurred inter-
nally. 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, and layer thickening and thinning
occur occasionally, both are deformations of liquefied sand under the action of driving forces. The folded sand layer and mud
layer became isolated from pore-fluid communication with the sea-floor during slumping, in consequence they became tempora-
rily overpressured, allowing the liquefaction 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 direction.
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Fig.1 Geographic location and geological setting of Lingshan Island
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Fig.3 Composite picture of the slump in the lower part of

Dengta section
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Fig.4 The characteristics of the top and bottom surfaces of

the slump
a AR R A TRBT AR 1 5 b. 7 B 5P L A% T e RS 90 D0 e

(L Ab) b 53 43 28 B0 i 38 728 2 3L, S P 9% 8 R B
DIV L 105 9 I S N - A i 2 N (E R U W T =
(L Ab) AE Jry 38 DI, 20 25 TG R 1l fif E A (8T 4b).
3.1 BETRETSAE

EHAE W W )E N — IR 4 A

(decollement surface) B 4N E R 438 5 4728
JEHAIT 4 5 A AVL JE TR B 2% A AR ) 3 & 28 JE 50t
M EAE TR

IR HITTO B ROt s 1 B LA 1
EWBUE (RS — U ) (B 5a) B AT BT DL
A BRI S 3 R 0 A R N
Bt (E R AT 22 3 Sy A D 1] 08 1 o L )RR RE AR Ak
TR 0 DX AL 78 57 J5E T2 34 n (&L Sa) 5 Pl iU — ik
TN Z R0 Z R0 B ith A2 Y, 38 7678 DK 413 47
TE B AR B AR 1 (B Sa) , 75 Jmy &8 DX I8 8 1 36
& A B TE T T -5 i BUA TE iU fih (18] 4b).

BIL IO B I ISR 1 B iUA (2K
JO A EBEMBUA SR ITUA BIZ AT 1 2 4 eb s
G2 JZ ) (B 5b) B IR B 8, & 5 2 R E
AR D A JEE T JRE K, i e 02 U Sy 22 oK 9. L A %
R R A A R B B AR R R SR
WAL S5 SR, LB 2 R % 8 T8 e e M AR
AR Y BT AR Ak 22 R I B T — R R A
A6 J R AR (181 5b).

IR IT O Z L It mds 1 ER A .Y
14 ERERMBRA ST TA BEA 1 2 GE
AR JEH (B Scs 5. TR AN A 7648 ) 1 = B A8 b
R s LR K B LA T K, J H 2 76 #8 B AK 21 38 A7
JE R 1 I AR BEAR O L 7R 38 )2 h B 2 b U (81 5.
025 SRR 1Y 22 Bt T AR M 2 8% AR AR . He b iy
14 B ARVE 2 80% BAR M, AU 2ok g0, R D8
AR LA i T AR T o i b s 2 R &
JE B AR ARk (] 5.

BILRITTD % E T B oea4E 1 20 s fl 1
JEANE A (K Se) AaD A i 1m) )5 B AR A A KL
AT LJEEK 3]+ U K AL 36 7228 A8 A AR AN BE ) L b 2 4
A8 I A LA 7 JE B8 I v A AR, T TR £ 0 K
AR (E 5e).

TR ITTO R B RIu s 1 )2 MRS
HERUH )2 DA 1 )2 Mb s G222 3D (E
SDZARI TS FER L ot — SR Bt R
fih T JB0 TR0 O AN B e e B R R BT Ry 1) b M
FIFRAL , AR JE B oT I B 2 P 5 O R S5Ot & A
— 8 (P 50 AD JE BE 7E K8 A8 RK £ 348 57 38 Jn . ¥ 35 2
X2 AR AR 2 3 1 — TR B TOUER PO AR
Yy 3% 0L JEE B U R ) b B I TR S AR AE (] 5.

EHAFMWET LI, W)= AR 4 A
] 4 0 & B AE M AR D 5 3 o3 b B8 DU = ) L O
A A BTNy 3 R R G ) D R el BRI



5 10

BB AR RIS T RGBS R AR AR G B IR

AR I A 1719

BRI (£ 2 Dy o B i A e & 1

Fig.5 The characteristics of the internal deformation units of the slump
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Fig. 7 The morphological characteristics of two different
types of folds in Lingshan Island
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