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Fig. 1

Tectonic map of the Huanghua Depression and adjacent areas (modified after reference [10])
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Table 1 Stratigraphy of the Great Qikou Sag
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Fig. 2 Tectonic units of the Great Qikou Sag

3.1 BRITHETH

HEwN TR I s TR i oY i N 3 B
U] 4 f G 0 T AN A A (3D

(e A E £

V0 7R T 240 T v B AR AR L R ) B
(P 2, 18 3)  J& 4 il 2 e 38 B 74 340 s S 1 — 2% LA
BRI B W2, ZEVH LIS T 18 AR W L 1 )R
T b B CRAE T R AR A I 0T A 35 o DB SR AR AR 5 A VR
P 2 v B R e O R B SRy O W B L O T R
5 ) B IR 5 = R DR,

TE 5 e 38 B DS L I AR DT 2 0 A R X TR
A7 43 BB, AN ] DX B i 7 AR L BB B 35 3 i R
b s s AR AR 22 5 W 0, e e U AR R B R T SR bR
TR P B M1 78 A T B o A U TR b 3% O T
ATV R 2,/ 3) .

(DF—FH R Z

5 T T R AR R I 5 A U T 2 A IR e B
iy, P T B I3 B Y R AR AL (R 2 RE 3) . 1%
W 28 b B A A 1 S T R B Sy ke R O e K U B ik
3 000~4 500 m, FEECAEF-TH b2 A 0 75 N 14 5K
T« SIUE W 00 W7 245 A0F 22 5 B 2 OB Ve =2 A F
NE [a] 1E W2 908 2R3 EW ) B2 ok 3 A 2>
B NE [mIEWZ & E . 2 0 2 w0 7 2 E 17 5
AR T B B I D2 A e A Vi a2 sl I 25 DT L AT
BT — R BT SRS ) Hh 22 (TS R B 5 5
R E R THER .

3.2 EEEBHAEZR

RIS IR PG ) 2R 7 P O Rl L
VT A 0 IR 2R AR T SR T T AT 3 R
T JRGEH W R AR (3.



102 T T 5T 5 58 I 40 L 5T

2017 4 8 A

VT A T 0BT 2R 6 T 9 2R BT SRR A o g L
li] o S0 I OE W R E — R 80 22 B e S Y
YO T 24 5 F T L a2 WA SRR e b g R ST
— /N UE T L SL T (S 2 A B B A
EEZ 3 SN TP R U PR N B (e
3A—D),

T A T T 2R O e G 1) R BT B4 1
275 ) SEA G SRl R R R 55 SR P AR A X
LA T » AR R B S 3 2 T« R G v T )2 T —
AUIZE Te BOGT ST 07 2457 IR B BE - 3 WL SR Y 72
AL 3 5 A i J= P AL R I B O T S B A 4B AR
Fa) 3 | 5 FH R 2 L e ) O 28 4 2 b A1 5 R 5L B AR
RPN — F% v AR L BAT Sk P T Y A T R (T

205 205.2 205.4

3E—H).

A U E T W SRR A A D [T AR
W) — bR m A AT SR E W R, 6P b,z
W 2R 2l A R 2B 0 — 2R B Ok g 2 A O ) o
. FERA L, — R VRGBT 1) R RS — 4%
YI2E iy A2 030 F B ST Y D T, 2% B Ol B A f A
PRA 7 (B 311D,
3.3 Fom@EEMETR

DU DT 24 R 7 24 3 ) DA Sy 2 4 R
TUT I 11 b AL R i R T U 2 V8 YT S T R B A
J2 [U1 g P 3 42 fh O 11 S M1 A T b (PR 2 AR
3),

T T T

——

TRC 4100 4000 3900

KU S 4pf B [) /s

27002600 2500

205.6 205.8 206
T T T

-43.4
—43.2
— 43
—142.8
142.6

P a:7 7

SR
142.4

KISEPN U EER Al E A

Fig.3 The main controlling fault system of the Great Qikou Sag
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Fig. 4 Typical seismic profiles of the major transfer zones of the Great Qikou Sag
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Fig. 5 Seismic profiles of the second-order transfer zone of the Great Qikou Sag
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Fig. 6 Cenozoic evolutionary model of the Great Qikou Sag
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TRANSFER ZONES AND DIFFERENCES IN INTRA-PLATE
DEFORMATION IN GREAT QIKOU SAG OF THE BOHAI BAY BASIN

LI Sanzhong'?, SUO Yanhui'**, GUO Lingli"*, DAI Liming'"* ,ZHOU Lihong', LOU Da*

(1. College of Marine Geosciences, Ocean University of China; Key Lab of Submarine Geosciences
and Prospecting Techniques, Ministry of Education, Qingdao 266100, Chinaj;
2. Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China;
3. Key Laboratory of Marine Sedimentology & Enviromental Geology, SOA, Qingdao 266061, China;
4. Dagang Oilfield Company, CNPC, Tianjin 300280, China)

Abstract: Based on the newly acquired high-resolution 3D seismic data, we analyzed the transfer zones and
their bearing on differences in intra-plate deformation in the Great Qikou Sag of the Bohai Bay Basin. The
transfer zones in the Great Qikou Sag can be subdivided into three orders: (1) The first-order N-—S-tren-
ding major transfer zones from west to east, i. e. the East Kongdian Transfer Zone, the Coastal Transfer
Zone, and the Yangerzhuang Transfer Zone, corresponding to three basement-involved strike-slip faults,
respectively. The three zones play an important role in reconciling the differences in structural styles of the
west and east sides of the Great Qikou Sag. (2) The three second-order transfer zones roughly in E—W
trending, including the Hangu, Haihe-Xingang, and Qizhong transfer zones, corresponding to the three
subbasin-controlling faults from north to south, respectively. They play a role in adjusting the differences
between the south, the middle, and the north parts of the Huanghua Depression. (3) The third-order
transfer zones are generally perpendicular to its master fault, with the function to transmit the extension a-
mong faults. The origin of transfer zones in the Great Qikou Sag varies. The master boundary faults con-
trol over the basement-involved structures and differentiation of Cenozoic extension. The existence and de-
velopment of different transfer zones in the Great Qikou Sag may cause different deformation in different
periods and different faulted-blocks in the Huanghua Depression, resulting in differences in structural
styles of the different parts of the Great Qikou Sag. For examples the Huanghua Depression is influenced
by the roll-back subduction of the Pacific Plate and the collision between the Indian Plate and the Eurasian
Plate. The depression is under a dextral transtensional stress field in the Cenozoic, resulting in rifting dur-
ing the early evolutionary period, and pull-apart faulting during the later evolutionary period. Its principal
regional stress underwent clockwise rotation in Cenozoic, from the NWW-—SEE-trending extension during
the Kongdian- Shasi period to the NW-—SE-trending extension during the Shasan-Dongying period, and
near N—S-trending extension during the Neogene. Such an evolutionary process can be used to successful-
ly explain the development and evolution of the pull-apart Great Qikou Sag.

Key words: Great Qikou Sag; transfer zone; distinct intraplate deformation; geodynamics



