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Abstract: The Yinchuan Graben is located in the northern segment of the South-North Seismic Belt. It is a typical
Cenozoic fault basin. It develops four major active faults: the Helan piedmont fault, the Luhuatai fault, the
Yinchuan buried fault and the Yellow River fault from the west to the east. The largest earthquake recorded in the
basin is the Pingluo M8.0 earthquake of 1739, and its seismogenic fault has been controversial. Recent studies
suggested that the seismogenic fault may be the Yellow River fault, but there is no direct paleoseismic evidence.
Based on the study of the geomorphological characteristics, geometric distribution, tectonic deformation sequence
and seismic activity of the Yellow River fault, the authors hold that the Yellow River fault could be divided into
Hongyazi section, Taole section, Binhe section and Lingwu section. The faults underwent an transformation from
the early thrust deformation from east to west to the late westward dipping normal faults. The tectonic stress field
changed from NW-SE compression to nearly EW extension, and the transformation time was the end of late
Pleistocene. According to the activity analysis of different locations of the fault, the Yellow River fault

experienced at least 5 paleoseismic events during the Late Pleistocene—Holocene period, and the interval of
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seismicity was about 3 000 years. The latest activity time of the Binhe section was 4 000 years ago, and the latest

activity of the Taole section occurred later than (330+£30) a BP, it is of great significance to study the seismogenic

faults of the Pingluo M8.0 earthquake of 1739.
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Fig. 2 Segmentation and geomorphological features of the Yellow River fault
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S5 Ui

ALTEMRSE BT S 7R 5 T W 288 DU 43 8 5 70 BEPEBIE 50 617

WAk, fiE 5 kA, FFREU TR L
2 km TR 38 S5 AR B R K IE 52 e I (B A
4, 2015; Lin et al., 2015),

B W20 AR 2L AR 2%, VR R m At iy
BT AU B i, bR AL Bk X, m 2 R iR,
RRT 180 km, 2 I 2 PR 72 b 7% 745 B 1Y) ¥ 5
22 SR NIN] A 1 BUN NS YS9 i T TE P
T I V) EIR KT 40 km, YIE] T Semg g A,
SR AT 2ATEZT 19 km (IR R A AE (A B,
2014; XUPRASE, 2017). ARIEWIZE M . MR E
P& S 1 s R I A S 1 T EAN = S = Al |
SRB . BB AR BB (E 22), AT Bkl
HARX, MELET S, 2 NNW EHZ) 35 km; [
SREBCGE S AR, P9 E TEB, 5 NNE [ fE i 24
60 km; B ELIHF 2 iAH, 2 NNE [
FEMRZY 40 km; B BB FE LM R 2= KR,
£ NNW [0l ZE {12y 40 km.

2 HBRHE

B 2R SR R 2 B (VS AL,
TR O AR 2 NNE [ e, {FEAE e Jb i i 1) 36
)5 — 5 22 57 (& 2a) ST 24 7E g0 1 R SR R
BESTHIBEIR, FERIE R B AL vp B T B4, BEIK
FER 10~30 m, BEREAN NNE [IZEf, BESCE
A ) PG o E R 32 T T 3 v ] LA B XU v 5 11
S, TR YT T SN (R B 2 SR A 22 5 I B

C1 T B B2 g B o, R LIA
B G MR R o AR AT S Y 40 A A AR,
Horp T2 B Hb -5 T T 2 T2 VG P47 (Lin et al.,
2015), Wr)ZIRARMIB o =R A .

W) 41 B3¢ 11 T 2 I g XU v 25 7™ (1] 20, ),
W RIEE N = RO AR s . Hdhde Bz
I e m, AR R T Vb e B 55 56 A S Bk 2 ()
RIS BEYR, 254 20~30 m(J& 2b); BEBKZIK
WRAR M KBV 7 35, A2 ] DLW SR 3] v Fr 100 1 2
10 m 1975 22 (F 2¢).

T B W 2 BEIR B H T MR h Ity
R A B A T TS A2l kXU VD B, AR o
U & B H X R IR 222978 10 m(&] 24).

RRBFERIOINATREIR, FLAM A HTHT A
FRBEIR 5 25— R 30~50 m [H 232 J5 1T AR ol
AOSZIN, JRrE b X AN R B 5~10 m Ay HBERBEIR (F 2e).

3 MERRE

3.1 gEFE
B W AT B B AL O T RS S AR R
A2, W F% 8 NNW, i SW, il

32°~56°, Wik H MM BEAD RIS, ¥+
b B R PO T b2 b, R T IE, Wy
S8 B B PR - AR SERE 2 5 m, Hoop
U A T PG 20°~30° B {iI R (Lin et al., 2015).
32 BRE

BT M R B R B T o g B R L R
SEVURF R R, WA RS, I
HIRFR3 B RS B 555 7 M Ay gyl i AR

2 KT 24 Hb 2 b S5 R T SR AR S A DA IE W )2
F, FWZE R R 2900 2700, WL i B AR 20
Ve B b3 B LK A A BURD Bk 41 )2, W2 15
HIE M T 5~10 cm (4%, IE A MBI ER A,
W7 2 T e KU VD 7 5, A LA DB (] 3a, b))

T FE T2 A4S 53 AR AL A Hh, BT D A 1) P 11
T W 2 5 I 7 R0 a0 T ) R R B AR IR
85°£46°, H F# N BBAR L CIRE, PN
KRS (B 3c). ZWZE LB TEL 2 m IREERA,
MEHEAT N & B R B B A, A Bl ) 5 2 T
B S-C 4148, AT LAFS /%38 b AR T 5 AE (B 3d) o
WG JUF 0 1 04 ) L D 22 A T 7 00 3 T 22 T, TR K 24
#0.5~3 m(& 3a, e, 1), K 3aliZss kG = RE
BARH L, WIIEL N 3 m, AR T 5

A 3 G U A DR R e, U LA 15 1 T 3
H 011 184° 2500, o, 344° £ 49°, 63 85°.205°, $57K
T ENE-WSW [ fift J&2 i J1 3 FRAE (K 3g)-

33 EAE

BB RN B R R E TR R R R
A DU ZR oh By b, W7 2200 i 26 AR b 2 A 3
BRI A KW H, JRi g oo Jeid - 25 5%,
VG Ay # Ja] 3 37 vh AR

T2 T 524 1 2 HiL 550 A AAE R BT 28 4 AE R A DA IE I
ZERE, EWTZ W PR R 3380 2730, Wik W A
R E I A, FRETE 2~3 m IR, JF5E
B G TRA AL K G Rb 5% F AR, 553 1200
BAELIE(E 4a), Wi T 8RR A 4
M2 R E — RN EAT IR R 2L, Wil —
0.5~1.5 m([&l 4b, ). W)z TFRBE RN 0.5~5 m [
Wik ZE W, RYGEB(E 4a, b, ¢, d), BT T F
TR Qs Hi)Z, WiFEE /R 10 m.

I AE 55 DU R bRk J2 Al O 5 5 e i )22,
a2 SRR 13202700, HE 4R BB LARR
AIZAE, EFRNIREE 3~4 m 58 H R %+
JZIHPRRA)E, RO 2 RS R, TR
B A e R 2 O T, W B, AT LR
A W AR LR B, H5/R T35 vh B2 B4R IE (B 41, g)o
T I R T IR D A, R LR 3 N )
o1: 170°21°, oy 75° £ 64°, o5: 259°.225°, 4875 T



618 Moo BR

EE ¢

s

NNW-SSE [ii]4% [T 5 ENE-WSW [i1] fi Ji (1) % 46 ¥ 1%
135 (& 4f).
34 REEK

WA R B R AT FArH AR .
B AR R U R AT 2, WL AR
REBT AR L, Va0 3= 22 UL v AU A

T2 7 2 1 5 1 S50 AR O R BT SR A AR DL O
20, W2 Ed T R A DU &R 2 ] AY 4
o TEWT SR b vl U3 R ER 20 U A 5 5 DU &R ik
P22 REWIZ, W2 BRIk 2420 2300

Sa), W7 )2 TH IR R BEIE T, FROR T 2478 W RRAE
(Kl 5b), W)z N ik & B IR AATE i 1E )2 (8
5¢), SMMAEA C-C % MM EFFIE, B8R T A17TE
T8 B FHIE

[FIEE, 2067 J2 0% TE T 2 R AR BH S, AR 4R
285°.250°, WrBLesWT 1A I RAbERA )=, JFIERLT
T2 3 m BTN (R 5d), SEITWT BN A2 K
ATHEMESIAEE, R TIERZFHEWE Se).
W2 b AR SRR 0 vh AR B B T, RN )2 R R
53 (E 5d).

Jo: L UG

AV

(330+£30) a BP
ERIVER /NN

‘/.

F2:290°.270°

B3 BERERETRERAFE
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a-fault macroscopic features; b-5~10 cm crack formed by fault; c-thrusting fault plane and crush zone; d-crushing zone and lenses;
e-the reverse fault plane interrupted by a normal fault; f-normal fault cutting thrust fault crushing belt;
g-normal fault scratches and stress field characteristics
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a-macrostructure characteristics of main fault; b-a secondary fault system in the fault east plate bedrock formation;
c-secondary normal fault in the fault east plate Formation; d-fault zone and its sample characteristics;
e-thrust fault structure; f-thrust plane scratches and their stress field characteristics
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a-sinistral strike-slip faulting macroscopic structural features; b-main fault scratch and stress field characteristics; c-secondary fault scratch;
d-normal fault crushed zone and contact relationship with the formation; e-traction deformation near the fault zone

HC24/4
12940+30) a BP

FIF2 p3.90°.65°

6 FMET PR K B (HHC24)IR & & T ]
Fig. 6 The trench profile of Taole section in the Yellow River fault (HHC24)
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@-brick red fine conglomerate with gray-green conglomerate at the top(N,z); ®-off- white fine conglomerate(N,z); ©-brick red
sandstone(N,z); (D-Brown-red gravel coarse sand layer with oblique layering, 1~2 cm thick mudstone layer(Q); ®-brick red medium-fine
grain sand layer, horizontal bedding(Q); ©@-medium-fine gravel layer, gravel is mainly brick red mudstone(Q); (0-brown red silty
mudstone; {D-medium-fine gravel layer, gravel is brick red mudstone; {-wedge composed of coarse gravel and sand; @-wind sand
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Fig. 7 The trench profile of Binhe section in the Yellow River fault (HHC28)
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BRI AR, AR PR AL B0 3t A R 38 Ak, S ok ab
(D-dark gray medium coarse sand with fine lines; @-gray coarse sand with texture; &)-grey medium sand with horizontal grain layer;
@-taupe-containing muddy sand layer containing gravel; ®-yellow ash, yellow-brown mud layer and silt layer, sand layer; ©-gray gravel
layer, the particle size is mainly <2 cm, the maximum is 10 cm; (D-yellow gray loose sand layer; ®-surface brown clay and sand layer;
E;-earth seismic wedge, composed of gray medium coarse sand; E,-late seismic wedge and sand liquefaction, medium coarse sand
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Fig. 8 Sequence diagram of the paleoseismic activities of the Yellow River fault
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