ERVE T | b BR B 2 Earth Science Vol. 44 No. 5
20194 5 H http://www.earth-science.net May 2019

https://doi.org/10.3799/dqkx.2019.978

e db 52 fir il A 3R (X B #T A0 IS 15 Bh A 4R B 1E) 1 2

hEH L EER AT AR, TH R
Lob B B3 & 5 A BFR B, LT 100085
2. B E R AR AT E ML KL EEREE T 100029

FEE . 480 va P58 W IR DX Ty o B R e 5 01 X R AL ) e R b 2 % B By A S et P o b RR Y K R W )2 A S A O
W2 AR ME FH 52 1 1 e A 1 R ok A B R 1 S 1679 4F =3 — S 47 M8.0 M R 1 KT BRofR U B P i A S W 4 i AT
150 43 3 R B ORI A AL b BEAT AT A L SRS E AT S T A bl DR L R G B S A b e R 2 A S
AT (UCL M UC2)  F#E4T T R GEINAF , 25 A 30 47 K 16 2h W J28 b f81) IR Je] R 368 7 976 3 W7 J2 4R 00 i 5 PR 8+ 4 A It o r
MR X, AR R T A AR 0T b 52 A JR 5 3 (9 47 I 1E W7 J2 09 1% sl MEAE T the 28 5 10 208 W 300 3 0l 59 » 300 W B 3 tHE S 0 e A 45 0 v
By W T P 0 LUk KF LA 552 31y S A b o 738 IR X fe it — A 158 B, 32 B 3R IO X3 BT U0 07 A8 A% 0 TR R AR T 2
BRI, I A B AR OC 152 15 3l 5 0 1 3 3 3l 1 T2 2830 ok IR T R A AR 1] B AL s DA R R R S R 22 M B A Y g 5 i 2
2R T 3B AR FH L 30 26 B ARG R Ak A b v 3 8 IR X M 5 R R ML BRI 5T L BRARAR PN BB AR T B g 2% B B+ r EE AR A AL
KR At O hE ; = — A M s AR R R AL 5 7 R R R 5 TR R 22 T B A 5 A 1 b R

RESES: P54 XEHS: 1000—2383(2019)05— 1647 — 14 K BH: 2019—05—05

Discussion on Initiation Time of the Latest Tectonic Movement in
Break-up Region of the North China Craton
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Abstract: The break-up region of the North China craton is an area where historically destructive earthquakes have frequently
occurred. The focal mechanism solutions and earthquake surface rupture zones indicate that these historical earthquakes were
dominated by the newly-formed seismogenic strike-slip faults, which are incompatible with the crustal extensional tectonics.
This research firstly examines the high-resolution seismic reflection profile and borehole stratigraphy on the hanging wall of the
Xiadian fault, which resulted in the 1679 Sanhe-Pinggu M8.0 earthquake ruptures along the western boundary of the Dachang
concealed sag. Then, two unconformity contacts (UC1 and UC2) are distinguished by careful checks on structural and strati-
graphic features from a cross section of the Late Pleistocene lacustrine at the southern piedmont of the Dagingshan. Combined
with the results of active fault mappings with 1:50 000 scale and urban active fault detection in recent years, we conclude that
the listric normal faults, which represent crustal extension in the Early Cenozoic, had been weakening in the Pliocene to the
Early Quaternary, and had ceased activity by the early Late Pleistocene. The Dagingshan tectonic movement has initiated since
the middle of the Late Pleistocene, representing the latest tectonic movement in break-up region of the North China craton, in
which new strike-slip faults have formed under a shear-strain crustal condition owing to continuous eastward extrusion of the

Qinghai-Tibet Plateau and strong eastward push on the southwestern margin of the Ordos block. These new points of view have
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important academic value for understanding mechanism of earthquake occurrence and dynamics of the latest crustal deformation

in intra-plate.

Key words: North China craton; Sanhe-Pinggu earthquake; mechanism of earthquake occurrence; Qinghai-Tibet Plateau;

Ordos block; tectonics.
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Fig.1 Distribution of active tectonics in break-up region of the North China craton
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— 2K EBET 2R 5B E W2 (R 2 o B AR5 IE
2 Fo), BN 40°~45°, [0 F A8 2%, 75 3 I ~
10 ke WS4 20 3w K P 3 B B gl amal — b
SBIHH JR T B AR 1T s 2 b S0 HR 7 4 A B 2 IR T
I RS A3 5 53— 2 O AR BE TR (FR =z
J R F,) L w5 1679 4F = — 4 8 i
e L A T2 BE DORH i L DD TR IR W2 ) S B
FIR 16~18 km {9 I N Hu5E 50 S B, I AT e 5
HETR U B T B TR T BAH IR (1 85 41 55 L 20025 X1
P55, 2011). bR I 2H 1B 2 1 010 1) 5C 28 AR 5C 0
UGS F 25 UL AE R 4B R B 5 K IR R MR 2
() 7E b7 H 22 565 10 20 I 30 85 4 2 2ok 300 5 B R A AR
% A ] EA R A — o i SRR R (FD
{14 BT Ff S 3T 288 () 1k oo A s 3 2 7= 4.
g ARG W2 S R 2T R D G
FORWT 2 AR 5 B 1 & AR I L U B O — E IR b
o2 ISR 1 T 48 75 AR IR 4 A6 R I R SR b 3
BERHLE: , FF R T K25 1 100 m )2 SH 3 & 5 i)
PR B BB FLERI L ¥R SHO R T & i fa]
TR ) T AE R s L R IE R 2 (F ) b B R
K5 BEH 2 AW 2L (F) U135 S 38 %R A 50 m BT
(E 3),ZK4 g5 fLA Ol i oos iz A )2 2 &8
T EEHSG TR A ERPIEM A (FHO S &H 1
T HEGE N B nT UL BE A A A W R (F, ) I g
Btk LUK & & I R8T A= W72 L 2 AR AL B AL R
DX H5e B H 36 32 2l 0 77 0 [R) R 150 B R A AR L s
3 T B4 A AR o S e R R A 3 0 Bl e oA T
J S0 T A S5 3] 5 0 22 v TR AR 1 TR A
OB LR HE T b T B IR DX SRR i 1 B Bl
191, LLR & BE A E 1 W2 Dy 3 AR X i A
e BE b A A T U822 B0 8 A A R IE R A
(Qi and Yang, 2010),Jif &5 5= | 5 1L Hb B 45 k=
Wi 2 Sk vh T Mg b ) b R A BE AR G T )R (R

WSS, 1993 BB 16 25, 20005 XIR 4 45,201 1),
1900 LI M4 9% L iR v 8 A E T W2 R
VML GERAEHE S, 20115 B %5, 2016) , U K& =
T — V4% 8 Z M5 X K B ey (0 AR S T R )2 SR R
i, Y I Tt e B DR AE A R T R T e A S
JE Y X B A 1 B S 3 (NE-NEE [ 5 Kk 3 % /7 Al
NNW-NW [i] e/ 32 07 3 B AR 3 1) 55 8 1) 1 32 3
FEAL Y S B3 B IR X I AR AR Y. AR g5 AT
O fige AR NP AV e A s O TG 72 TR 2 ) B4 A PN
FEARTE MRS FE SR b 7% & 7= ML B A R 2 ) AL
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T 2 WK i 23 b 7 2 R R 22 3 AR AL S i 1Y
2D o RS o (T < 1 L RS R O 7 2 =
BT T K S I T P s AR RE Y AL
WEiE s (R4 ,1998; 514 K4F,2001 ;27 45,
2007 s BRE R 4E, 2008) B A5 48 e I, 75 K LU g
R A, K T AR VAT DX V) i) A b 2 ) I AR AR B R
% S W f B AR 1 2 B A5 B 2 S A G T (A
4) B E SR T I B H AR X AF TE B — W BT i 1
B3, ATFRZ R KA LA 1 iz 5.

T8 VR )R H 2 T b R 2 2.20 mo A
6.28 miby Ik UC2 F UCL ff B A 8 & i Fr 76 17
B DO.UCL fEARRAGHEZ T RN 9.45 ~
6.28 m) K E My (ML AP 2 T AP 2 LK (8 I 4
K £ R 2 SR AT RD B A )2 R R A R e A A SR S
PR v A T2 A U ) AR T AR 2 2 00 ) i A R AR
AT 6.0°~8.5°, Wl KT 1A A 2 s UCL Al
UC2 fJ¥ A4 2 18] (HLEE N 6.28~2.20 m) N
BRR (A KRG K 6 IR AL A R R
AR FORMIARH R E UCL fIEAR ST 2 b3
FUTIEY) 38 em 2245 2 HL A B (WD BR A0 )2 L 5 IS &
— JE ISR AT S (Ca) M), — B0 1) w1504 150
AN T 2°~3° GRS 190° /2,57 ; UC2 i A i
A2 FGREA 2.20~1.15 m) K R F7 L0 0 1 51 A
SRR R B ORG 4 U0 M2 OE T OKOE (RO R
103°20.57  JEFBE 20 cm BBRA EEHEHEANEE
i b T (CHEE R 1.15~0.00 m) Mk B AR (A 18 (@
FR Y5 R 3 RRURD ] 3 AR A )2 A

DX 35§ b 22 X6F LU AT S5 3 0 T DA T A b 2
F L e e — By AR DR X I TSR OR 22 Wb kb 2k
T2 A3 A G T T T % T 1 I 4 RN | 4 A b 2
(de Chardin and Licent,1924; Jr 2 Bk 45,1997 ;252
JLAF,2007) 50678 0 T 2 AR i ESR &R S8 4F %
B, 76,28 mM T UCLAH AN B A2 T WEE
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Fig.4 Quaternary lacustrine-stratigraphic section at the Haolai Gully, the southern Dagingshan

a. W1 AF )2 0 1T BE s b P AR T 5 23 R R AR 5 20 60 5 Sk A ) A

A 79 ka 2Z FHE R AY AR b 2 X b 6 R T e
B B R R 2 T 2y R S AR R 2 UCT
UC2 i B A A 1H 22 ) (R 6.28~2.20 m)
B4 59~40 ka 37 5] 3 B A% W90 A0 H )2 X381 X6 B
T 16 5 31 20 R B A ME B R s UC2 A
AEEHZ FARHE R 2.20~1.15 m) HFES 33~
28 Tea T [11) M AR A% T8 Y52 AF ML JZ L X 38k X R T g
S 3] 2H - B A )2

DT A, 355 661 ) 90 A b )22 0 T | AR R R B i B
SR 2 WA R A (UCT it UC2) 43 ) & A 7
#E 4~ 80~ 60 ka I [H] FIHE 4> 40 ~33 ka ],
UCT 1 B A8 45 TH A= 78 W 50307 v 300 6% hr 1 95
HGWNNH Z 18], UC2 ff B2 AN 5 4 T & A 7 W 3158
THE WG ST 308 ) 1 2 PR, 24 39 B Dl 0 RR Ml 2 e A s O L 1
T M AR B 22 S R0y ORI 2 A B0 T (A 4R
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G TET F T L S A R 1 2L A R A R AR
Ab S BEAS T E T )2 XA AN [ AR B AR 1 P
T KT T v G Lok 1) AR B R 1 i Bl . B R LR
iz 2 BAT Wk 2h Pk A e 2 P R AT . 5 TR L0 1 i
BN AE ST R AR
3.3 KRFWMEIE 3 A X 451 i8] @i

P 15 32 Bl B R DX 1. DT 2 T S 2 b e

AR¥g A UCL A1 UC2 & s HoR B 1~22 AR R 4 5
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et al., 2016), Lh R AtV 5 X — R 5 57 Wi 27
r R T T v B I AR B T T 3 B 45 1k T Bl A A
A6 5 Dy s K b 752 % 72 W 2 KR 4 NNE-NE [
A NWW-NW [ 37 4 & W W 2 46 (IR 8 16 4%
2015) , A] BEHY 5 K 1L A4 152 3l 2 VIAH OC. I Ik, R
T 1L 3 32 3h 2 A b v Fr o i PR X i B i 2 LA
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1998) . 75 I ] | & W T #5 4 150 ka Do 7 8 o Jit
AR 2k 2 M 3 o R v T3 B Ly e R AT T b sz e
“IAE B M Bt i o R T B B (L e al.,
1997 s R & 255 . 2008) , Uit IS IR 22 37 He 44 ikt e 7
ARG 19 3 32 2l 5 7 8 I 2L Az gl v s 19 5 2
Jon 3 6 T B[] B S W) G R S AR SR R s Bl 4 1]
T B A BB R R AR S R R 22 i B A il 4
M 52 BELRE T, 424 T X 8 R 22 0 B oA B VR TS
W sk, 7T UL AR I B P 3 B IR X R R SR R 2 bk
A B HAB XA A 8 J7 4 LAk (1) K 7 1L 4 15 52 sl 78 i
Vi) I 4 75 G 0 JRL 3L I Bl A AE SR IF B S e
o L R R 2 B He AR (%) AR AR ORISR R 22 i bl A R
W 8w Ry 3 AR D R B T G S B B A
80 kald 3k K L4491 iz 2 K HAH & NEE-SWW [i]
%K F W 77 A NNW-SSE [ % /)N 3 i 773X —
DX 38K 15 17 ) 0% Y 32 3 ) ok iR T 7 s TR A
JOT 7R ) 5 H B FEE S R 22 3T M ARV B 2 0R ZUAR 1n) HE
FEAEF (B 1) 7R 3506 A7 ¥ Al e A 3R 22 1 A e )
VO ol VS — i LR T 2 S i 8] T —
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5 45
25 1k AR L R R X A% 3 7 A £

M 5E A 32 Bl i BT TE W2 09 3 S v AE R i 2= A
DU 2 B S D 55 5 300 6 D 20 v BT i s R 1t
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4 3 7 1 3 T 1 i) =5 B 2 ) R VR T 7 R v R 5 AR
Ti] 5 4 B X SRR 22 i MR V4 R 2% AR 1 HE BT AR
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