§536 % 52 o oZE M R Vol. 36, No. 2
2014 4 6 A SEISMOLOGY AND GEOLOGY June, 2014

doi:10.3969/j.issn.0253-4967.2014.02.015

SRR BT R B SRR R S

Fr="" RRFT ORLAEY A omY e’
EORY OE #Y &Y
1) o O R M I OT M o TS5 L L 100029
2) TR IR AR X R R, )11 750001

W OE B T SR AR At Y R A S L DR BRI — SRR RN, R R A R R
T H A B R BRARAR, L, % B3 St R gl R AR, R W T X A b R b RE A R
FIINIR o SCrP P B A A0 il 52 AR B Al 1 PR R A F R L DN DR )2 R ) SR 4 R O AR
TE B W AL B A 58 T — HERFLIE & FUTET, JF X AR A 2 HEATARACI 30, ARAS T I B ¥ S AR R
R, FERIRN], BT AL B AE W SR R B AR A TR S, 7E(28.16+0.12) ka BP LIk
B9 RFLLAE S 0. 96m, M5 U 22 LA Sk 1) 7 #5345 2 3 R Ky 0. 04mm/a, % fH W] AR T g Be R & Wi 2
(0.24mm/a) ; JRE W T YIE TSR, 5T L0 A D0 2005 Bl B RN Kk R e ) X AR T U RRE X
RPN AR FE 2 s TR R mT BB AE BT AR AR Z il & ok ZUVE S IR IR DI B 80w, BB LUk, R4
H P 38 G BT R A R B DI 2 I AR W R R 2 R AL b, H A BUZ (R e B T A RN 4
by IW A R T A 3 3 B[R] R AR

KR BT BRIR Wi R

hESES: P3152 X HRFRIRAG ;A X E S :0253-4967(2014)02-0464- 14

0 3l5

BN EEHIE TR Z W A G — RV H BTz —, B RuiBIE R, W A4 T 1739
EPE 8 PR, A Wi R SR i am sh R AL M A R A i 0 ([ K R
Ry SRR Z W R G SRR AR IR AL, 1988) o BMLNRTE 4 A EEE SR, A PG ) AR R
NBCEINARREWT R . P B BRI AR BRI 2 S BT R (18 1) o 0t ZAR AT ST, Xt
i 3 A5 W 2L LA A | 16 st AR 15 3l 0 B L ol M RR K gl R A Oy D 2 A AR SR AR
(Slede s 25, 1982; B TAE4E, 1982; ARt & %F, 1984; Deng et al., 1996; 3 = %, 2008,
20115 AEMEAE, 20095 SRR, 2011) o R, X 35 ] W7 28 9 AF 5 U0 AL B G g 4R o B (B &
H4E, 20005 SR, 2001, 2011) , AU i T SR ERARCAR , DT 2R 23 A1 R Sl 1 0K BETT R
e

e OB BN FH I AR Y, AL BERR, I BOER SR, &Kk 160km, 5 A MBI N T MR
TR BCS o T A 7% i W 2R 1E) R D) T e i B, Tk AR 28 MR B B S I AR RE T R (K
145km) 297 19km HAL 5 HAL 2 (Tr BEWIAE, 2009) o Al DL, 8] W7 228 2 1] 0 b Py 4 R e K

(WfsEHH)  2013-07-19 Yiehg, 2013-12-13 P[],
(BE£WH) W EMbERMETL %5 (201308012, 201008003 ) 5 H 4% A SA B2 5 4 (41202158) I [a] 55 B



24 R A B R S B BT T R B B AN o) R 465

105.5° 106° 106.5°

F, AR

F, 75756 BRI 2

F, )1 R

F, BRI

F, =% 04 L
F, 402 L P AR

F, i

[An] s

[En] #i-mins

[0 ] #m=

| BEENE

| BRENE

7| st R
AR

PP T
| R TR R L
| WEEI-TA TRE R R
30 [ o ] masm s

L RN o b e s ] o 5 T o

Fig. 1 Sketch map of geology surrounding the Yinchuan Basin and the position of composite drilling section.
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Fig. 2 Stack time section of seismic reflection in Taole profile 1.
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Fig. 3 Stack time section of seismic reflection in Taole profile 1-1'.
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Fig. 4 The composite drilling geological section in No.9 village of Taole town.
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Table 2 Fault displacements of key beds revealed by the composite drilling section in No.9 village of Taole town
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Table 3 The dating result of borehole samples in No.9 village of Taole town
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Table 4 Comprehensive comparison of the seismogenic capability of major active faults in Yinchuan Basin
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Fig. 5 Structural characteristics in different parts of Yinchuan Basin( After YAN Lie-hong et al., 2002).
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Fig. 6 Interpretation result of deep seismic reflection profiling( After FANG Sheng-ming et al., 2009).
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Fig. 7 A two-layer crustal stretching model for Yinchuan Basin.
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ACTIVITY AND SLIP RATE OF THE NORTHERN SECTION
OF YELLOW RIVER FAULT REVEALED BY DRILLING

LEI Qi-yun"”  CHAI Chi-zhang” ZHENG Wen-jun"’ DU Peng”
XIE Xiao-feng” WANG Yin” CUI Jin® MENG Guang-kui”

1) State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake Administration
Beijing 100029, China
2) Earthquake Administration of Ningxia Hui Autonomous Region, Yinchuan 750001, China

Abstract

Yellow River Fault is the longest, deepest fault in the Yinchuan Basin, also is the eastern
boundary of the basin. Because its north section is buried, its activity and slip rate remains unknown,
which made a negative impact on understanding the evolution and seismic hazard of the Yinchuan
Basin. In this study, a composite drilling section with a row of drillholes were laid out along the
northern section of the Yellow River Fault based on the results of shallow seismic exploration near the
Taole Town, where oil seismic exploration data are available. Fault activity and slip rate are obtained
by measuring the age of samples of holes. The results show that the northern section of the Yellow
River Fault is a late Pleistocene or Holocene Fault, its accumulative displacement is 0. 96m since
(28.16+£0.12)ka BP, with an average slip rate of 0. 04mm/a, which is significantly lower than the
southern section. The activity intensity of the northern section of the Yellow River Fault is significantly
lower than the southern section since Late Quaternary. In the Yinchuan Basin, the Helanshan eastern
piedmont fault is the most active fault since late Quaternary, next is the Yellow River Fault, then, the
Yinchuan buried fault and Luhuatai buried fault. Although the Yellow River Fault is the deepest and
the longest fault, its maximum potential earthquake is magnitude 7, this seismogenic capability is
weaker than the relatively shallower Helanshan eastern piedmont fault, on which occurred the Pingluo
M8 earthquake in 1739 AD. Yinchuan Basin is the result of long-term activities of the four major
faults, which shaped the special structure of the different parts of Yinchuan Basin. The Yellow River
Fault controlled the evolution of the south part of Yinchuan Basin. The two-layer crustal stretching
model can help us understand the structural deformation between the upper crust and the lower crust
beneath Yinchuan Basin. Deformation of the upper crust is controlled by several brittle normal faults,
while the deformation of the lower crust is controlled by two ductile shear zones. The shear sliding on
Conrad discontinuity coordinates the extensional deformation of different mechanical properties
between the upper and the lower crust. Yellow River Fault might have cut deeply into the Moho in
Mesozoic, the tectonic activity in Yinchuan Basin began to migrate and was partitioned into several
faults since the beginning of the Cenozoic, mainly in the Helanshan eastern piedmont fault. This may
be the reason why the Yellow River Fault has lower seismogenic capability than the shallower
Helanshan eastern piedmont fault.

Key words Yellow River Fault, drilling, slip rate, Yinchuan Basin
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