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Zonation and dynamic genetic mechanism of the Indosinian thrust
nappe system in Bohai Sea

LYU Dingyou, YANG Haifeng, YU Haibo, LIU Pengbo, DENG Hui,ZHANG Shen

(Tianjing Branch, CNOOC, Tianjin 300452, China)

Abstract: The Indosinian orogeny is a key period shaping the intracontinental deformation pattern in eastern China.
Current understanding of the Indosinian tectonism period is mainly based on the study of the orogenic belt around the
North China Craton and the continental area of the Bohai Bay Basin. However, little research attention has been paid to
the Mesozoic tectonic evolution in the Bohai Sea. Based on the latest three-dimensional seismic reflection data, we
present a detailed structural analysis of the Indosinian deformation in the Bohai Sea and propose that the Indosinian
thrust nappe system can be divided into the three thrust zones as follows. The first thrust zone along Shaleitian salient,
Bozhong 19-6 structural zone and the Bonan sub-salient, is a high-angle trust structure as shown by the Archaean
basement thrust at high angle along reverse fault with part outcropped and subject to long-term weathering and
denudation during the Indosinian period, resulting in the absence of the Paleozoic. The high-angle thrust faults turned
into strike-slip faults as shown by the present-day Bohai Bay section along the Zhangjiakou-Penglai fault zone. The
second one, the central thrust-fold zone located in the Bozhong and Bodong sags, is mainly characterized by fault-related
fold deformation in the Paleozoic strata, especially in the Bodong Sag, where typical imbricates and duplex structures

can be identified. The third thrust zone, the front belt of the thrust nappe located in the Liaodong Bay Depression, is
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mainly characterized by extensive and gentle anticlines and synclines under the Paleozoic deformation, typical fault-
propagation or fault-detaching folds, which are associated with the hidden thrust nappe faults of slope-plateau type in the
basin basement during the Indosinian. We may conclude through the seismic section across the entire Bohai Sea and
previous research data, that the spatial association of three thrust nappe zones is controlled by the three-step basement
detachment layers during the Indosinian period. The dynamic genetic mechanism of the Indosinian thrust nappe system
in the Bohai Sea may be related to the differential basement features in the North China Craton, that is, the thrusting of

Luxi basement against Yanliao basement along the decollement layer during the Indosinian, leading to the overlying

Paleozoic caprock characterized by fold deformation in zonation.
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Fig. 1 Tectonic outline map of the Bohai Sea during the Indosinian
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Fig. 2 Compression-related deformation during the Indosinian and Yanshanian in the Chengbei sub-salient, Bohai Sea

(see Fig. 1b for the section location of Fig. 1a)
(Bt SRR GARLIBE R L)



724 £S5 KRR R

Fa4 B

Tl AR 2 b R R X A AR A AR T R A e
A= ST Z T, B R BR S AR B i 45 R (181 2b) o AL
l2d ionl DL 2 SR A2 450 TR &l b B A
FRUURR, HUURR S B AR S T T2 A 15 K, Ay LY () 1l
5, AR RS, AR AP SR T T2 1 XA A
J AR A AR I SRR R S R (B 2e) , H Y R
AR EMEAES R R T RIS RS
1E NW=SE [n] 3] [ oA 0L — 2250 385 401 1) &4 1] HE 571
(K2a) . AIEF NE-SW [a] 51 , NW-SE [#] 1) i Ha]
Uy A R A BB A T AR, BAR IR B —
|k, iR —F L T B R A WA
7 1) B AT AT A AR B R AR SR — &
G )5 TR R, Sk B SR 1L TR S 45 4R
Horpr, B GRS NW-SE [i] & A , 15 B B[ 57 10148 4% X
A58 W) 2 NW=SE [1] , 5 3 538 Wi 2 10 8 ] BE AR — 2,
B8 T EISNB Rk

AR VD 22 T A T 19-6 K4 1 X A4 15 1ok
43 X sl e S ot A SRR R A AL EAR R SR ) B
BN, Vb & R A A ERER B TR R R AR
KT FAR A HER , ey AR B, S 6B Bp S A VD 42
R A I AR AR T, I B0 A S A2 A XUk 3 ek
BEAR, Vb &2 B R LS 0 AT 2 1938 B2 RRE L fig
U b IR X — i R (& 3) o A E e LA E L Y

I [1)/s

Z2 ™S B B AR 0 5 A A 2 SWBE 1 Fr) v A JRE T )=
T 25 W7 2% 22 8] ] U050 HH A B iy A 57 T e 00 Bl
JZ LR 22 R AR T AR FUA R R Z BB
A S AR B AR R 2 b URR A A R T A
SR 2R 2z b PS8 % W = A A ST
I, BV B S B N 0 R A (] 3) o i Sk
JEARFER G A R A I B O s AL, B AR AR
AR W AU R R HOM S s SR 2R . (AR TE
R, P 2R o A RE T2 ] BT U2 AR S, HPIR
AR IE ESL, AR, BEWTZ BT = A A AU A 5k
HLPEENTWTZ o X HERT A BT TE R A B0 )
I 5K 3 W SR P S S B, 3k it TR A B A Y KA i
Al ] BE LR T I ST 04 e L0 np R I

2.2 - AR B B A P AR

0 A T 8 B S A 30 o L v R LA A1 VB
B2 EE MR R IR LA R AR TR . b A
o A R T I B A AR LA 39— 8 A R AL i
AR M B U 5 W A 2 5

ARSCREI T — 23t A FARE Tk 2 g M1 ) S8
) TR A5 78 BN S AR TR AR e A b ng DL vy A
S ERE R R AR I AT . o, R L3R T
TR EAHIBILR , A SR B R S R,

WAEMIEEIR P AAGESITE R A hAES

P13 it el ok WSty S g0 F) o (9 37 5 UL ] 1b)
Fig. 3 Typical profile of the Zhangpeng fault zone in the Bohai Sea (see Fig. 1b for the profile location )
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Fig. 4 The Indosinian thrust nappe structure in the western Bohai

Sea (see Fig. 1b for the profile location )
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Fig. 5 Typical thrust nappe structure of slope-plateau type in the eastern Bohai Sea (see Fig. 1b

for the profile location)
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Fig. 6 Typical compound synclines and anticlines in the Bohai Sea (see Fig. 1b for the profile location)
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Fig. 7 Three-step thrust nappe system in the Bohai Sea (see Fig. 1b for the profile location )
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