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Abstract The M,7. 4 earthquake occurred on 18 July 1969 was the only strong earthquake that
has been recorded by seismometers in Bohai Sea. Now arguments about this large earthquake are
focused on its causative fault. In 2005~ 2008, we finished three cruises in the epicenter region
and collected several hundreds high-resolution acoustic surveying data, including shallow
penetrated single channel data, sidescan sonar data and CHIRP data. This paper reports study
results of these new acoustic data. A micro depression belt is newly found in Holocene sediments
2~3 m beneath seabed in the epicenter region and it strikes NE30°, is 20 km long and 3 km wide.
CHIRP data reveal that depositional interface formed at 5000 a B. P. has a 1. 5 m vertical offset in

the belt. The depression belt, BZ28 fault and aftershocks distribution of 1969 earthquake coincide
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in position, so it can be assumed that the depression belt is formed by BZ28 fault and the

deformation of the bottom of seismic sequence A is caused by 1969 earthquake. BZ28 fault is the

causative fault of this large earthquake and it is a sub-fault in the Tan-LLu Fault Zone and strikes

NE30°. Shallow penetrated single channel seismic data show that it is active during the late

Holocene. According to sediments age and vertical offset, we calculate the vertical slip rate of

BZ28 fault since late Pleistocene. The result shows that activity intensity of BZ28 fault has the

trend of increasing from 0. 05 mm/a since the late Pleistocene to 0. 3 mm/a during the Holocene.
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Fig. 1

Cenozoic faults in the Bohai Sea and survey lines in the study area

Right is the zoom of the rectangle in left. In the location map,black solid lines represent sidescan sonar survey track,

ashen solid lines represent shallow penetrated single channel survey track and black dashed lines represent CHIRP

profiles survey track. Shadow area of focal mechanism solution symbol represents tensional quadrant.
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Fig. 2 Contour maps of thickness of upper Pleistocene (a) and depth of its bottom (b)

Isogram interval is 10 m. Black dots represent M,7. 4 earthquake in 1969.
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Fig. 3 Depositional architecture since Late Pleistocene in the earthquake area

In the location map, thinner solid lines represent survey lines and thicker solid lines represent ones used below.

Black dots in holes profiles have '*C dating data. I,1I and III are CHIRP profiles, IV is single channel

seismic profile (seismic source is water gun S15). A, B and C represent sedimentary strata

since Holocene, SB represents seabed,and R1 ~ R6 represent main reflection interfaces,

especially R6 (128 ka B. P.) corresponding to the bottom of the late Pleistocene.
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F1:BZ34 fault, F2.BZ28 fault, F3.Huangbei fault, F4.Bonan-2 fault.

The micro depression belt and F2 fault coincide with position.

J2 SR AT AE -1 ], X e 4 2 AT R A B
B W2 2 T R P g5 R B OR LR N2
W EZ R EW ), HR O NNE [ #1185 SR
DX PN BT 25 Dy e R R ) LE B 2 S 2 1) e T U Bl B[]
“hy WG SE I T G 40 -4 1

XA 4 K FEH AW, BZ34 W,
BZ28 Wi 4 E AL Wi 24 Figh g 2 5 W 24, b BZ34
1 BZ28 Wi 24 J& ~F i 1 13 355 9 0 I DB 2474 PN 1) Tk
Wrd- A A FL~F4 43 Bk i bR W, )
T 1969 4F Hb 52 32 52 5= T i 2 T BZ28 % (F2) A
B AL W (F3) A IEAb. Xt F ik 4 4% W7 24 76 i 26
=SS PRI G Bh R AE BB A D B R AT
AR AR 3 BT IR AR Y 22 TUAR A v B R
S0 F 3 FEAE.

BZ34 WiZd (F1) . 76 3% 2 J& B 2 2% il 1) AH [7] 9
YR G0 TE T J 22 2E B, T )23 A0 1) R AR A O LT AR
A NE30°. Wi 245 8h L HE B g R 20 6 m, 25t
Hb )2 32 B U 3 T8 T AR S S 2.

BZ28 Wi % (F2) : By 2 A0 [a] #H 1Y Ik 4% 7 )2
LT R — A 2~ 3 km B i W7 2474, W 2404 T
TR JZ2 52 W J22 42 5 | A 04 52 ) T & A= 8 45, 3 A 0
522 Ry Eh 50 1) A S5 P9 L W8 J2 T S P 0 e 8 (1] )

Pl T L RS ORAE IR A S 5 BB 2 40 1) Y A7) O ST
SAGE 12 NE30°, BEACFI BZ34 W 2440717, 3L [A]
FEY BRI I W A T 96 1) VY S o W= B Sl b R
IR WA A RN 9 m, 28 5K 5 52 2158
gl N & T AR i S W=

C AR IO EPRP Sy RTINS NLINCRIAH I SUR RN
BT A AR L IE W7 P O 2 SR e b i
A 2~3 2 A B IE TR AL SR B R RV E
Ti] » i) A6 ) AT S 72 2 W 28 5l B B i 6 00 0 A
SN R vl ol N Y= i LA I L R e

Mg 2 5 WL (FA) « iy 22 2500 1) A B i I E
W2 2H B T AR — A~ 1~ 2 ke B (19 Wy 28 1B R
P 3t )2 ke A T TRl s B A 1) 3B 7R VG BT .
JEEE S G AL 5 m, 4 2 R 2 B 4
2y, J& T 5 U i B 0T S )=
3.3 EMRERSELREE

SR 1969 A i R I AR R B 7 LA W
JEW K EPOINNAE 23~60 km Z[A]V51000 fH

1) [ 58 3 7 Jmy 7 PR ML BT 52 /N 2. v T 3 7 7 DAL 1 B T 5.
1973



52 %

H Bk ¥ B % R (Chinese J. Geophys. )

2296

500 Shot

1004
00+

{
)
S
Q ® <
S /[l il s 20

00+

500

2500

1500

2000

1000

500 Shot

1000

1500

2000

10

2

™ <
Swi/[u] Juf i 2

il

MK RO/ U AL ARG

500

2500 Shot

2000

1500

1000

2500 Shot

2000

1500

1000

IS
o
™ <

S/ [u] [ f 2

10
20



9 4 ZEVGRLEE 1969 AFhHE M. 7. 4 MR & 7 W02 10 P 2 2R 2297

F2 |

40

[ 5% B B]/ ms

120

5% B B/ ms

5 R DX M R AR 7 1Y T 3l )2 ) TR A
Ca~d) g S15 KA 72 U T » (e~ D Ay v AR R U 5] 18T L 00 £ 137 ¥ L&) 4. 2 S5 T RO
g BRAR AR TURUR FL L 4R Wy 290 8500 ka B. P, At Sz 4 i 6 W 7] 141 3, b 2 4% ik [ ) 4.

Fig. 5 Cross section features of active faults revealed by shallow penetrated seismic profiles

(a,b,c) and (d )are single channel profiles collected by using water gun S15, (e) and (f) using sparker. See Fig. 4 for profiles location.

RO corresponds to the bottom of modern marine sediments and its roughly age is 8500 ka B. P. Other reflection

interface declarations are the same as in Fig. 3 and fault declarations same as in Fig. 4.
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Fig. 6 Sidescan sonar images in the micro depression belt

In each profile, the center line represents ship track line and images are on both sides of the track line. The lower right image showing

the surface rupture of the North Anatolian Fault under water. Flat seabed nearby the epicenter of 1969 earthquake is shown

by side scan sonar images (SS1~SS7) collected in Bohai and there is no surface rupture.
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See Fig. 4 for profiles’ location. The micro depression belt (indicated by inverse triangles) strikes NE trend.

Sediments maximum deformation is shown on profile 292_1511 and decreases sideward.
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