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Abstract: Based on the results of artificial seismic exploration, three profiles of boreholes are ar-
ranged in the North Shanlingzi Village of Dongli District, Zhongtang Village of Dagang District,
and Beihuaidian Village of Ninghe County. Through the identification of microfossils and the test
of strata age, the locations of the marine strata of boreholes are obtained in this work. The activi-
ty of the Cangdong fault is analyzed and studied through strata contrast and the paleomagnetic
test results of BZ1 bore in Zhongtang Village. The result indicates that the activity sign of the
Cangdong fault has not been found since the Late Pleistocene and its latest active age might be in
the Middle Pleistocene. The contrast result of the marine strata of the Beihuandian borehole pro-

file in the northern part of the Cangdong fault and the Zhongtang borehole profile in the southern
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part shows that there is a little difference in activity between the southern and northern sections

of the Cangdong fault, divided by the Haihe fault. In addition, previous research has shown that

the marine strata observation may better reflect the information of earthquakes. Besides the Cang-

dong fault, the marine strata of 21 boreholes on the south Tianjin fault, north Tianjin fault, and

Haihe fault were also identified, and the location of marine strata will also be determined in the

current Jiyunhe fault detection.

Keywords: Cangdong fault; marine strata; strata contrast; fault activity
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Fig.1 The sketch of the location of the borehole sections
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Table 1 Depth of marine strata of three borehole profiles
i) T Bl AH T B LK B — A2 R & H R E & AR 5 001 AH R R B
4 24 /m /m /m /m /m /m
CD1 0.00 100 1.60~16.20 20.85~28.30 54.20~56.20
L% ¥ CD2 0.00 60 1.50~16.00 21.10~29.90 55.00~57.70
] CD3 0.00 60 1.90~15.10 21.15~28.70 53.30~55.00
CD4 0.00 100 1.00~16.20 22.01~29.95 55.30~56.70
CD5 0.33 100.02 3.20~16.10 25.66~31.25 41.15~60.23 67.86~71.21
ok CD6 0.00 100.03 3.30~15.14 22.67~31.64 42.20~60.50 66.31~69.74
i) T CD7 0.57 100.08 3.59~15.64 24.15~33.56 42.95~61.64 66.88~69.30
CD8 0.89 114.76 3.70~16.10 24.50~32.60 42.00~59.58 67.20~69.51
CD9 0.00 201.10 1.50~14.50 25.14~31.80 55.64~58.90 72.91~76.80
b e CD10 0.79 100.00 2.00~13.11 23.48~32.00 54.54~58.55 73.47~76.27
i) CD11 0.33 100.72 1.05~12.41 22.00~29.69 55.47~58.00 73.05~76.30
CD12 0.12 201.64 2.74~13.07 21.12~28.32 55.78~59.10 73.50~75.90
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Table 2 Test results of OSL samples
s W /m WX ZE R/ ka P R /m MR 25 F/ ka 75 REE/m WA R/ ka
(D 19.3 76.1+19.1 9) 18.5 86.1+10.2 an 15.5 18.84+1.6
(2) 18.0 35.6+3.3 10 33.1 102.4+£9.7 (18) 23.5 96.7+18.5
(3) 29.8 99.9+14.7 [@RD) 14.44 9.0+1.0 [@F°D) 32.4 84.6+21.6
4) 8.4 2.34+0.2 12) 33.36 100£9.1 20) 39.7 =>100
(5) 15.8 10.2+0.8 (13) 16.57 10.84+1.0 2D 14.92 30.7+3.6
(6) 15.44 21.0+1.7 (14) 12.4 10.640.9 (22) 31.2 >100
(7 19.33 90.1%8.3 (15 15.05 10.8£0.5
(8) 29.11 =>100 (16) 13.47 11.1+1.4
*3 FEEILAREETUREE

Table 3 Variation range of the marker bed between boreholes of each profile

2% ) T L 1) A A TR S8 A B/ m

7 > g =
Lkl hER CD1-CD2 CD2-CD3 CD3-CD4
8 —1GHE 0.2 0.9 —1.1
Iy Cassld 8GR —1.6 1.2 —1.25
55 = A2 —1.5 2.7 —1.7
CD5-CD6 CD6-CD7 CD7-CD8
50— —0.63 —0.07 0.14
o1 3 A E 0.72 1.35 —1.28
5= 0.6 0.57 —2.38
55 0 AE 2 —1.14 —1.01 —0.11
CD9-CD10 CD10-CD11 CD11-CD12
1M E —2.18 —0.24 0.87
Jb ik 5 AR —0.59 —1.85 —1.66
B=1WHE —1.14 —0.09 1.31
&5 00 A 2 —1.32 0.49 —0.19




932 WO TR ¥

2020 4

(2) 55 DU AHJZ X L

S DU AR 2 I AR SR AE 68.62~70.88 m [i] ,
PIHEVRN 69.49 m., MAER VUV AH 2 R AR 2 R 4 AT,
PR AL &S 3 B . CD5, CD6, CD7 1 CD8 #H 45 P
fL AR RIFR = P I Al AR e R 4 Sk — 1,14
m,—1.01 m f1—0.11 m, HiKAEMAHRE CDS
5 CD6 fLz i8], i 1.14 m, B CD5 fL VUi K
M CD6 FLIA 1.14 m., {H 2% L =] DU IS Al 19 22 1k
FEAE 327 5 DR J2 A0 1) AF B . PR Ok s A5 DV A )2 OIS Al
GIAT S AL IV AR R 0 Bl A I g
H R S B A R A R TR AR D 20 S A

EIIZ A5 . CD5 . CD6 fL7E 80 m LU F
W —EEJED)ZE, WHZ A i TR [l %
DURBIHRERRE 23 b LB — @ T Pk, B
ZF CD5.CD6 LR 45l 78 99.17 m.99.30 m 4b
%, M CD7 fL5E - EE N 100,08 m, [ K4 %,
FESEAT CD8 LG R, A 17 8 B N & B[R] — BE
LT CD7T AL A ¥z )2 %, TR E K
Wit.CD8 fLIE S IR E ot &8 F % E 4 1L, F|
114.46 m 4b CD8 L5 2F T X EWP)Z . WX E)Z
ST TR — bR T R ARV 2238 14.27 m, iz 48
AR BE K, iy HLAB A6 5 1] 55 B )23 fhi 1) A — 3%
TEMEZH W A2 1 km 2 47, % BZ1 L (200 m
TOIFR T HHEg ik, 48R E M. BZ1 fL QF A
MAE 103m ZEA T, ZIEE M 93.39~103.18m N
—ERE O, 5 CD5.CD6.CD7 F1 CDS P4 fL A
MR N ZE A, R RN Qb JRR . L
17 164 VA LA VA e Rl I 0 ok S5
Frix £ )= ke, HAE CD5.CD6,CD7 fl CD8
FLAL B IR BE 43 51 2 81.57 m.80.16 m.87.39 m Al
93.27 m, AU TR —FRE T ZETE CD6,CD7
FLIEA BT 6.66 m (YRR AR £k . 25 45 LR A 1) 22
B BTN R o3 — B0 2 T 2 0 B i 45 2R .
SRV VR 7R T A ) AL B B AR AR Qb
W, EWRGE T E LT CDT AKX ER
248 %, Mk S W 2 AT BE & 7E CD6 5 CD7 [A]
W
3.3 deiEiRshALHE(I-)

P T R AGE oA SE 7L A T g X A
HEFE AT AL, N NW (i) SE J7 [ 46 £L 43 % & CD9,
CD10.CD11 #1 CD12 fL. K& mf & - REA 4R i,
A K 7K B 2 AR B A B0 ) il L 9k T X
Se 7, PR AL ) E R BE R M 9 i a2 . CD9 R
CD10 £ 80 m;CD10 5 CD11 P L2 [a] i FE B Jy 45

m, 1 CD11 5§ CDI12 fLIA PR & 2f 55 m, &K 2y
180 m, & I P ¥ B 1 FL IR A 200 m, o1 [H] 9 L
100 m, LA CD9 LK 0 m #iXt b5 . CD10.CD11 F1
CD12 fLAHXF bR 4058 0.79 m,0.33 m #10.12 m.
W ZR W 2L AN CD10 A1 CD11 fi) @ 4 {5 7] SE,

P R oty 2B 6 25 SR R WY ) TRl 4 i Y
AMEAR)ZE (R DL FERNHE E s E 2o fiws,
FEA R B 5 25 L TR A A5 2 A R IR AR Ak 3 T
% 3.

(1) 5 =M JEXT

AR = AR 2 R AR R AE 58.00~59.10 m
], -3 58.64 mo, MAES =i AH 2 K AR HE IR
M R AN L, CD9,CD10,CD11,CD12 145
AL TR =7 R Al 28 Al 2 43590 2 — 1.14 m, —0.09
m 1 1.31 m, HiERELHEBAE CDI1 5 CD12 fL
Z I, IR 1.31 m, B CD12 fL =¥ E CD11
FLER 1.31 m, 5 B J2 40 7] 22 AL A B,

(2) 55 DU AHJE X B

55 DU T A 2 ARG R AE 75.90~76.80 m ], °F
PIMIR N 76.32 m. X L6 A DU AH)Z K AR, CD9 5
CD10 [ ,CD10 5 CDI11 [A],CD11 5 CD12 Ja] 45 1k
BEEEAY 9 . —1.32 m.0.49 m A—0.19 m, HiHEK
AR EAE CD9 5 CD10 L2 18], {4 1.32 m, B
CD9 FLPUg Wi Ak % CD10 LK 1.32 m., HAR kL 5 1]
5 W J2 00 1) A I

A UL, P 26 =0 A 2 5 O T A 2 RS AR AR AR R AE
A3 AT 2 T A K R 7R DR 2 i TR HE D) OR I B
(1RSI B8 ) s v 5 T g 09t V2 R B sl I 42

S AR w AL, 2IPU ALY 100 m BT
R T 22— P 2. CDY fL A 82.84~107.08
m N 24.24 m B RIS Z, o 89.38~96.24 m
R BA 6.86m Fi 1 CD12 FLM 88.35~115.67 m
M 27.32 m B, H P 101.0~103.86 m Jy ¥ K {4
2.86 m £+, 1WifE CD10 Ml CD11 L3 %) M 90.5
m.90.66 m DL FHEN RS AR UTR, LR
[ R, WAL A X B2 5. NI )Z 50T,
CD9,CD10, CD11 A1 CD12 T #t 3 B 4> % o7 T
82.84 m,90.5 m.,90.66 m Fl 88.35 m, HH CDI10,
CD11.CD12 fL T AR K EAH Y . 76 7 — 4% & F - CDY
5 CD10 fLIEH B T 6.87 m Ry HLE KB4, IS
W 2 ] — 2, R AR 53 #7 . CD9 5 CD12 W £L
AH2E 8.47 m, 55 872 00 1) AH — 2.

T3 A0 BZ1 FLA T v AR W7 24 0 2 0 B 0t ) B
L T ACHEE B A Ty AR . LA BZ1 AL



B A2 Al

B ACHT » % < 0 AR W 58 O 20 3 Bl P R N 4

933

bR AR BZ1 FL b R G0 I AR o 25 R O 45
B AL A B DURBE 7] 45 25 5 40 #1 . CD9 L A
CD12 FLH 8 37 48 IK 5 0l %) 43 #F 130,71 m,146.25
m®@, i E SR R CD12 fL& CDY L Q) ik
PR 15.42 m, 5 ETAREY 2 T A 09 728 16 R E K e
J24 VA A 1) A — 3,

b T ) T B FL b 2 T B g SR R B L i
V8 7R T 4 i W 0 0 A AR T B R b T Y b L 3L
WS AT BETE 83 m, WilE R 7 m A2 A7, I HLIKGE N
16 CDY 5 CDI0 [a] 38 it , 5 1 1 15 11 W 2 3 2 o ¥
AN—H,

4 ER5H®

(1) 224l FL R0 56 Uk 245 2R 3R WL 76 7K I8y ¢ i O
T LI B A A B 3 #4508 4 . HE A vp SR I AT fE
FEAETE Bl o AR DL ) W 240 5, 7 T AR B 2t
T T I T TR Al AL TR R R LSRR R
LTEAS 4R TIRs K B AW e P o S Rl L ST R P T
WRATREALE 83 m ZE A7 WTHE N 7 m 2. TR
R VB 52 g S %) v 3 ) T L ok b 4 2R R, B W R
MR -5 b 9 S ) AR 22 A 22 (H BRI Sl AR
ART BE 2 Hp ST TR v 30, e T 7R I R B L B
W2 AR,

(2) TR, REH XL 17z i8R 2
O3 FIRDSOK JZ B4 5, 1976 4R FE 1L 7.8 it =
AR HEL T T R0K 2 M 5 B g e, B
(R BIF 5 BRSSO I 23 5 T AR 2 01 UL
RE X 3 5 AT B0 1) S SO . BRAS SCIE AR IR 2 3 2%
PR 12 AL AR A, % i 4t DX of 2R T e L L W
TR 17 A 2 SR AR AR A
FE T HEFAZ O ALE , IF B H ET TR A B2 T 8 R
IR AR X AR JZ HE AT B E  IX 26 25 R K )2
LI J2= 57 1) 15 43 I S8 2 AT AR RS B

S % 3Lk (References)

[1] BRI, 2R PR AR ACHT » 55 % HE Ml X5 DU 2045 6t )22 3] 1hi
55 [ 1. 3 5% #1 57 , 2008, 30(2) : 383-399.
CHEN Yukun, LT Zhenhai, SHAO Yong-xin, et al. Study on
the Quaternary Chaonostratigraphic Section in Tianjin Srea
[J].Seismology and Geology,2008,30(2) :383-399.

[2] WA FeAe 0 e i, 45 0 T 9ok o7 0 D 22 0 A 1 3t 7 Oy

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

EHARLI]. o 7% . 2005,21(1) :17-23.

XU Mingcai, GAO Jinghua, LIU Jianxun, et al. Application of

the Seismic Method to Detecting Active Faults[ J]. Earthquake

Research in China,2005,21(1):17-23.

X ARG, X A, A 7 A S P D R N S B AR VS T A

057 2 5 B [T ). op 4 L 2005, 21(2) £ 139-146.

ZHAO Genmo,ZHAO Guomin, YANG Gangsheng, et al. The

Holocene Active Fault in the Western Part of Bohai Gulf

Showed by Acoustic Sounding[ ]J].Earthquake Research in Chi-

na,2005,21(2):139-146.

A 2 i, 22 IS L T A R A R B R A R BRI R

e iy B L) )58 R B B A 2007, 2(2) 1 116-127.

CHEN Yukun,ZHENG Yanpeng, GAO Wuping, et al. Applica-

tion of Acoustic Technique on Buried Fault Surveying of Tian-

jin[J]. Technology for Earthquake Disaster Prevention,2007,2

(2):116-127.

PREZFN A5 B 2 0L 55 U 20 4B 5 [ ML AL 50 4 5% 4 R A, 1987,

116-170.

CHEN Wanghe, NI Mingyun. Quaternary Geology of Heibei Prov-

ince[ M. Geological Publishing House, Beijing,1987,116-170.

KT M B 7 R R DX s BT A MU At R s R

1992.

Bureau of Geology and Mineral Resource of Tiangjin Munici-

pality.Regional Geology of Tianjin Municipality[ M].Geological

Publishing House,Beijing,1992.

[ RSEE N A - 3 SN N NS R T N SR PN A 1) A N EGRAR ]

FRAEBFFE [T MR8 M 5T, 2004, 26 (1) . 111-121.

CHEN Yukun,REN Feng,ZHANG Cuifen. et al.Characteris-

tics of Late Quaternary Activity of the Haihe Buried Fault in

Tianjin Municipality[ J].Seismology and Geology.2004,26(1) ;

111-121.

BRACHT , A5 4R B 5= b, A e I 2L 4 00 22 0 S M e ).

Hb A2 4%, 2010,32(1) : 80-89.

SHAO Yongxin, LLI Zhenhai, CHEN Yukun,et al. A study on

the Quaternary Activity of Tianjin Fault[]], Seismology and

Geology,2010,32(1) :80-89.

BRACHT , T A B, TR A TR e b DX RIOK 2 I Y ek 3 5 Ak 1)

ARSI PR 375 . 2011(3) £ 18-26.

SHAO Yongxin, MA Jianying, ZHANG Lei. Discussion about

the Transformation and Optimization of Observation Wells of

Salt Water Layer in Tianjin Region[ ] ], Recent Developments

in World Seismology,2011(3) :18-26.
R R XURCPR R SC LS AR HESE TG RS IR K A 5 L
B 28 T D], e T AR 2440, 2016, 38 3 i) 1) :90-95.
WANG Yixi, LIU Shuangqing, LIU Wenbing, et al. A Prelimi-
nary Study on Water Level Anomalies of Tanggu and Tian-
chuan Wells in Tianj in[]]. China Earthquake Engineering
Journal, ,2016,38(Suppl) : 90-95.

@ BB, AR L S R LV AR T SRR L B B T B M M R R T LA SR L 2008,



