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Abstract; The southern Wenshushan fault, located on the southern side of the Jiayuguan —
Wenshushan uplift in the western Hexi Corridor, is a newly discovered active fault. Studying its
activity characteristics is crucial for enhancing the regional tectonic understanding and assessing
seismic risk in the area. This study conducts a comprehensive study of the fault based on remote
sensing image interpretation, field geological surveys, aerial photogrammetry, and chronological
dating. The results indicate that the southern Wenshushan fault extends approximately 25 km to
the northwest and dips to the NE. Dating of faulted and unfaulted landforms indicates that the
latest seismic activity on the southern Wenshushan fault occurred between (0.8 £=0.1) ka and
(1 887—1 725) cal a BP. Using high-precision digital elevation model data, the heights of the

fault scarps were measured. Combined with the corresponding geological age, the vertical slip
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rate of the fault was estimated to be between 0.2 and 0.25 mm/a. According to the empirical rela-

tionship between earthquake magnitude, rupture length, and displacement, the potential seismic

magnitude of the southern Wenshushan fault is estimated to be around 6.8. This magnitude could

significantly impact nearby towns and the Jiayuguan urban area.

Keywords: Hexi Corridor; Jiayuguan— Wenshushan uplift; active fault; slip rate; Holocene
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Fig.1 Distribution map of active faults and strong earthquakes in the western part of Qilian Shan
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Fig.2 ETM image and geological tectonic map of the Jiayuguan— Wenshushan uplift
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Table 1 OSL dating results of the southern Wenshushan fault
B LN U-238 Th-232 K-40 TR B SN A
/m /(X1076) /(X10%) /% /(Ga/ka) /Ga /ka
JYGOSL-06 1.1 2.7540.03 10.6+0.12 1.77+0.32 3.46+0.04 23+0.5 6.7+0.2
JYGOSL-07 1.0 2.35+0.03 8.84+0.04 1.5640.03 3.01+0.04 103.47+4.0 34.4+1.4
JYGOSL-14 0.5 3.0240.02 11.44+0.16 1.79£0.01 3.6340.03 3.71£0.38 1.0+0.1
JYGOSL-15 0.9 2.9240.02 12.34+0.05 1.834+0.05 3.71£0.03 25.8140.3 7.0+0.1
JYGOSL-16 0.4 2.2640.03 10.940.04 1.83+0.03 3.57£0.04 2.87+0.48 0.8£0.1
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Table 2 " C dating result of the sample from the southern Wenshushan fault
FE it 2 5 %/ m 2/ /() i FE/m LG4/ (a BP) H i 4E#% / (cal a BP)
JYG14C-01 0.4 39.680 588 98.205 070 1932 1 900+30 1 887~1 725
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Fig.3 Faulted landform and interpretation map at site 1
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Fig.4 Fault scarps on different alluvial fans and vertical hight measurement at site 1
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Fig.5 Collection sections and results of samples from different alluvial fans at site 1
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Fig.6 Faulted landform and interpretation map at site 2
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Fig.7 Fault scarps on different alluvial fans and vertical hight measurement at site 2

JYGOSL-15
(7.0£0.1) ka

5 ’ &]ﬂ.

(@) AW U (b) ALY (c) A2 U
B8 MmE 28t RBFREZREINTAER

Fig.8 Collection sections and results of samples from different of alluvial fans at site 2




1402 oo

T &/ o 4k

2024 4

(JYGOSL-14 1 JYGOSL-15) , SRR EE 43 3/ 0.5
m 0.9 m. 455458 (1.0+0.1) ka F1(7.0+1.1)
ka[ & 8(b) . ()],

4 g

4.1 HIRSHEHNRKRE

AR AT A T R 5 T AR R AR AT W 3
R Bl S B (AR 5 T 2T B A RN R BT Y
b A T AFAR L AT LA B 3R 2 A R X W 2 A B — IR T
By A 0 e ) R AT PR e

PSS A (0 B 1 78 2) 25 18] 8 I 2 4%
T, M ARRRAE A AR, B — o WA X B . AR
b A5 TAT B A 155 (T 3.6) BT R SR T 9 4R R Ao )
TR o AH Y T T A v O ) b SR BT DB AR Y S
HERRE S AT BAUE R L L 1 OR B 0 T )2 BE K R
Z17E 0.5 m,

A0 WAL R R — AL Rk, i TY-
GOSL-16 (] 6) , i 4 51 A e T o 3tk B Ak A 2
Z A A AP, 45 R (0.8 4+0.1) ka[ A 8(a)], &M
X—AELUE M 2R A W0, A1 U A
W ASRE 439 JTYG14C-01 #1 JYGOSL-14 (& 3.,
6) 5 M 7340 ) R C RE RO L RAENL B 2 K
e FoRAZZR VIR Mz LA+, 4555
B R (1 887 ~1 725) cal a BP[® 5Ca) JF1(1.0+
0.1) ka[ #l 8(b)]. HFAMWLERAFSE A% 2(f 8 2) fi F
A1 PR 2 1 B A DR o TR R K AR I Y
OB AT e o FF 245 2R AT BB 47 52, AN Re AR =% )
HERU B4R, (1 887~1 725) cal a BP Hfgft 1%
LR OAEAR, BIAEE 4 (1 887 ~1 725) a LI
AidiEsh IR 0.5 m AYIKTZ BEIR .,

LR 75 TR AT LA T 2R SR T — W b R T B 4
&) FR 1 75 (0.8 +0.1) ka 5 (1 887~1 725) cal a BP
Z 6],

42 BIREHBHER

R b 550 T PR B8 1% T )23 o 2K v BE RIRE B )
ST AR, PT LAARAS Wi 24 9 T B0 iR . AL b
ST 1 I B BE A N L AR T Y 2 b R S R
FARFAED W N R — Uk b R Y B a8 I L R 8 T
it 22U R BT AN I E WA N B R T
I, 7 Bl R A SR D AR S R R T A2 A
A3 UL R HEA TR OR

A2 WU A AN B 5T 05, TGI8 S BE IR i
M SRAEACI R 55 o — 3, Rl T 25 R R REE
BT B R 9 (1.8 40.2) m FI(1.740.2) m,

AERGE RN (6.7420.2) ka M(7.0£1.1) ka, {5
T2 P W B R AE ~0.25 mm/a, A3 it B
ARG X S 2 B MR, AR AR S R O (34,4100
ka o AH IV (4 7 22 B 3 /R 8 R (7.14£0.3) m, AR X —
G5 ARAT Wi A AR W B R ~0.2 mm/a,

ZEA P 08 AT DL SCBR 1 e 2k T S AR 0 B
FRIREFE 0.2~0.25 mm/a, H g5 5 I8 5 W
FH200T
43 MEERMGEE

YRR e IR SR 1L R % W 2 A 4 tE IR 2R, G
REREIT Il We 7 AR TR A K R (25 kn) , R
Ml DX 00 T 2 R A A K 1 O R UM =421
+1.851gL (M NS L RS K B 7 R Sk
I 2k B 24 10 & R Rl 6.8 e, MRAENIE 1 I
B2 BRI R R b BE IR B (Y 0.5 m) L I%
AT DA R — R R Y . 5 48 vh I R & BT 2
VT SRR SR L Wi 24 K b ) 2 B8 %) DR J22 ) T b7 4
B TE 4072547 LA B, A U b R 14 [) 52 62 7% 1 A
0.7 m Zi Ay, M 812 R K 5 Rl 2 A % 1 56 & =X
M=7+1.05lgD(M RZE%H.D HRZME 5
53 SCIR 1 T 2% 7 24 7R R G AR R 6.8 D1,

T VG 2 RS & A 1785 4FE I E IR 6 34
PR, HEBWE M RER R, WA KY 20
km , AR B R T R BE IR R 2 0.5 mPY
AT 24 F) RS 55 b 7 e T B R L IR R Y ST Bk
1Ly P 25 T 24 5 0 BRS84S T 4 T S Bk
Ly 25 T R R A MR R BN TE 6.8 A

5 g

A SCE i T RS AR R VBT A M BT R A A S B
SN B, 455 50 0 22 AR AR O i 6L T TRT P E JRR P
Uiy 1) SCHA L P 2% W 4 AT 1T R 58 B AR IR DL £
B .

(1) SCHE LA 2 Wt 24 4y 3 e B 1) 4 37 o 24
AL F Sk Ll B e ol B %, K 29 25 km, T2 B GE ]
i NW Ja] i) NE, 38 8 A SC W58 S5 i 5%, I
W 224 o 3 — VK ML 7R 9 B0 A B 1) 7E (0.8 £ 0.1) ka
(1 887~1 725) cal a BP Z i,

(2) AR 4l Wiy 23 I 1y 0 2 R0 RH B Y b B AR
AR AT B3 STk 1L e 2k B 24l I Bh R AE 0.2~0.25
mm/a, 5 DX Il P4 52 I OC iy 2498 2 3 R AH Y

(3) HHl 2 5 2 3K, SCBE Ll P 2 B S 7E R R
RE 17 6.8 PA AT - TR X PR, 2B 3 1 48 3=
S SCHREH B W DG 3 X 1T BB 45 7= AR SR I 52 )



55 46 % 1 6 0] XD HE 4+ T 75 A2 9 3 509K 111 0 95 2095 4 3 o 1403
é/j%j{iﬁﬁ(References) nary slip rates of the thrust faults in western Hexi Corridor
(1] kel A, Bt 2 S Rl i 0% 2 1 24 b g o & I (northern Qilian Shan, China) and their implications for

2]

(3]

[4]

(6]

(7]

(8]

9]

HBh s BT ] b R 27 MR, 2013,43(10) : 1607-1620.

ZHANG Peizhen, DENG Qidong, ZHANG Zhugi, et al. Active

faults, earthquake hazards and associated geodynamic processes

in continental China[]]. Scientia Sinica ( Terrae), 2013, 43

(10):1607-1620.

Tz SR, F A, A5 SRR 22 300 0 Sl st e B 3 By 1 -

7 i e it P 2 L) ] M RR A 2 L 2024, 54(1) 2 65-74.

LEI Qiyun,ZHENG Wenjun, WANG Yin, et al. The compila-

tion of 1 # 500 000 seismotectonic map of the Ordos active

block and boundary zone[ ] ].Progress in Earthquake Sciences,

2024,54(1) :65-74.

BB RAA B, D R A B )2 b 7R O E T O ik 5 R

MM AL Bb2E ikt , 2011,

XU Xiwei,ZHAO Boming, MA Shengli, et al.Prediction meth-

od and application of earthquake disaster of active fault[ M].

Beijing: Science Press,2011.

R 6, 5% P 2R 2023 4F 12 A 18 HH R & Bl 6.2

S R 4 R SRR L) ] 72 A 2 B e 2024, 54 (1) £ 86~

93.

LU Shiming, WU Zhonghai, L.LI Zhichao.Seismic structure char-

acteristics of the 18 December 2023 M6. 2 Jishishan earth-

quake,Gansu Province[ ] ]. Progress in Earthquake Sciences,

2024,54(1) :86-93.

MBS A S L 452023 AR H R BRI 6.2 SRR K

FEA R R AT ]]. H7E 2024, 44 (1) 1 153-159.

YANG Panxin, XIONG Renwei, HU Chaozhong,et al.Prelimi-

nary analysis of the seismogenic tectonics for the 2023 Jishis-

han Ms6. 2 earthquake in Gansu Province [ ]J]. Earthquake,

2024,44(1) :153-159.

IR AR BRI T L 55,2023 4R 12 H 18 HARA L 6.2 MR

1 R AR AR 35 43 BT () ] B 7R . 2024, 44 (1) : 160-166.

GAO Yuan, LI Xinyi, LI Shuyu, et al. Deep and shallow de-

formation tectonics of Jishishan Ms6.2 earthquake on 18 De-

cember 2023 in China[]J].Earthquake,2024,44(1) :160-166.

R b 5% ey Hb 5 BF 98 T, [ R b R R 2% M b 7R BIF 5E BT AR i
Ly P4 G JA 5 0 7 2 AR LML) b i R R A 1993,

Institute of Geology, SSB, Lanzhou Institute of Seismology,

SSB.Qilian Mountain— Hexi Corridor active fault system[ M ].

Beijing: Seismological Press,1993.

WRAEPR , X0 A L gl gk R, 458 5 U S DT 2R W 585 10 20 7 ) 365 9 )

FRAELT ] M ot )y 242241 . 2007, 13(1) - 78-85.

CHEN Bailin, LIU Jiansheng,ZHANG Yongshuang,et al.Late

Quaterary neotectonic movement of the Jiayuguan fault[]J].

Journal of Geomechanics,2007,13(1) :78-85.

of3C B 228 B, B L SE 5 A G I JE B B OB I 3 R AR

(T v I 7% , 2010, 26 (3) : 296-303.

HE Wengui, YUAN Daoyang, WANG Aiguo, et al. The recent

active characteristics of the middle segment of Jiayuguan fault

[J].Earthquake Research in China,2010,26(3):296-303.

[10] ZHENG W J,ZHANG H P,ZHANG P Z.et al.Late Quater-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

northeastward growth of the Tibetan Plateau[ ]J].Geosphere,
2013,9(2) :342-354.
XUDCHE , S8, BRI E , A5 57 I OC 1T 288 iy b R 0 3 e AIE B L IR
EER R[] b BRAL 2, 2021,46(10) :3796-3806.
LIU Xingwang, WU Zhao, LIANG Mingjian, et al.Paleoearth-
quake characteristics of Jiayuguan fault and its seismic risk
[J].Earth Science,2021,46(10) :3796-3806.
K S AR PG S AR B HG R X 2 A i AR K b T AR B AR 2
CD. bt - i e 72 JR) 3t S5 B 52 9 20009,
ZHENG Wenjun.Geometric pattern and active tectonics of the
Hexi Corridor and its adjacent regions[ D].Beijing: Institute of
Geology,China Earthquake Administration,2009.
MOLNAR P, TAPPONNIER P. Cenozoic tectonics of Asia:
effects of a continental collision:features of recent continental
tectonics in Asia can be interpreted as results of the India—
Eurasia collision[ J].Science,1975,189(4201) :419-426.
TAPPONNIER P.PELTZER G,LE DAIN A Y,et al.Propa-
gating extrusion tectonics in Asia: new insights from simple
experiments with plasticine[ J ]. Geology, 1982,10(12):611-
616.
MOLNAR P, ENGLAND P, MARTINOD J.Mantle dynam-
ics,uplift of theTibetan Plateau,and the Indian monsoon[]].
Reviews of Geophysics,1993,31(4):357-396.
AN Z S,KUTZBACH ] E,PRELL W L,et al. Evolution of
Asian monsoons and phased uplift of the Himalaya— Tibetan
Plateau since Late Miocene times [ J ]. Nature, 2001, 411
(6833) :62-66.
TAPPONNIER P,XU Z Q,ROGER F,et al.Oblique stepwise
rise and growth of the Tibet Plateau[]]. Science, 2001, 294
(5547) :1671-1677.
X5 XD RE L 5B, 55 R T 4 S AR R TR Ms6.9 3 7= 3t
B [T 7R TAR A, 2022, 44(2) - 440-449,
LIU Lu, LIU Xingwang, ZHANG Bo, et al. Recognition of
surface ruptures of Menyuan M 6.9 earthquake using GF im-
ages[ ] ].China Earthquake Engineering Journal,2022,44(2) :
440-449.
BN I, 75 R 32 , #5525 25 InSAR BB 43R (9 2022 4F 1 A 8
HA5 8 1T Ms6.9 MRk R BF o [) ] 78 TR %4,
2022,44(2) :450-457.
Y AN Bingdun,JI Lingyun, JIANG Fengyun,et al.Seismogen-
ic structure of Menyuan, Qinghai Ms6.9 earthquake on Janu-
ary 8,2022 constrained by InSAR data[ ] ].China Earthquake
Engineering Journal,2022,44(2) :450-457.
FEE A IHIT L R PR L 45,2022 1T TR Ms6.9 M 7% 3 3% 1
RFE AR ()] MR TR 241, 2022.,44(2) 1 458-467.
XUE Shanyu, XIE Hong, YUAN Daoyang., et al.Seismic dis-
aster characteristics of the surface rupture of Menyuan Ms6.9
earthquake in 2022[ J].China Earthquake Engineering Jour-
nal,2022,44(2) .458-467.

T B L TR E Y, 45,2022 4F 1 8 HAEFHEIT IR Ms6.9



1404

}.?_z

H

T

B 2024 4F

[22]

(23]

[24]

[26]

[27]

[28]

[29]

b b 2 A B AR AR 5 R R AL L) ] st R A 3 4, 2023, 66
(1) :229-244.

YUAN Daoyang, XIE Hong, SU Ruihuan, et al. Characteris-
tics of co-seismic surface rupture zone of Menyuan Ms6. 9
earthquake in Qinghai Province on January 8,2022 and seis-
mogenic mechanism[]J].Chinese Journal of Geophysics,2023,
66(1):229-244.

WO, E A IR L AT 180 AE N R R R[] 4t
4R ,2010,32(6) : 744-753,767.

CAO Na, LEI Zhongsheng, YUAN Daoyang, et al. Textural
criticism on the Biaoshi, Gansu, earthquake in 180 AD[]J].Ac-
ta Seismologica Sinica,2010,32(6):744-753,767.
HUDEHE , T AR, 300 B L 25,1609 45 Ol £ B 4% 714 b S %
HEL) . PG R2 2 4, 2011(2) : 143-148.

LIU Xingwang, LEI Zhongsheng, YUAN Daoyang,et al. Tex-
tural research on the Hongyapu M 7Y earthquake in 1609[J].
Northwestern Seismological Journal,2011(2) :143-148.

B T XB AR AR X L IR 8 KRR FUR A 9 H i
PRIE B A R R e (] E 7% . 1999, 15(4) :339-348.
HOU Kangming, DENG Qidong, LIU Baichi.Research on tec-
tonic environment and seismogenic mechanism of 1927 Gu-
lang great earthquake [ J]. Earthquake Research in China,
1999,15(4) :339-348.

B R A AT SR, AR 1954 AR HR LT 724 G b R R b
B[] R KB AR ,2010,5(2) :185-198.

LUO Hao,LEI Zhongsheng, HE Wengui, et al. Addendum of
historical records of Shandan,Gansu Province 7% earthquake
in 1954[ ] ]. Technology for Earthquake Disaster Prevention,
2010,5(2) :185-198.

AR A T /N, 2 A L b R AR A g R A AR R
MR A E RS (D § R B2, 2001, 31 G T 1) 2 195-
201.

ZHAO Zhijun,FANG Xiaomin, LI Jijun.Late Cenozoic mag-
netic strata in Jiudong Basin, northern margin of Qilian
Mountains[ ] ].Scientia Sinica ( Terrae), 2001, 31 (Supplol):
195-201.

T G e AR b Sk 6 A AR AR 14 A 3 7R OB AR 5
23 AL LD b 5t . o [ b 72 JR) 3 BT WF 5% B 2003.

YUAN Daoyang. Tectonic deformation features and space-time e-
volution in northeastern margin of the Qinghai— Tibetan Plateau
since the Late Cenozoic time[ D]. Beijing: Institute of Geolo-
gy,China Earthquake Administration,2003.

BEMIS S P, MICKLETHWAITE S, TURNER D, et al.
Ground-based and UAV-Based photogrammetry: a multi-
scale, high-resolution mapping tool for structural geology and
paleoseismology[ ] ].Journal of Structural Geology.2014,69;
163-178.

TR BRIE T 5K 457, 5. sUAV 52 HAR 767 sl 8 15 01 58
ok T < LA TR DT 2R B 3 A 9 [0 1. 56 DY 42 BT 5E L 2016, 36
(2):433-442.

WANG Pengtao, SHAO Yanxiu, ZHANG Huiping, et al. The

application of suav photogrammetry in active tectonics:Shan-

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

magou site of Haiyuan fault,for example[ ]J].Quaternary Sci-
ences,2016,36(2) :433-442.

BN (19 RT  fai  U EUR YRS O it 25 K R R P A 2
Ak [T] b RE M R L 2005,27(4) :615-623.

WANG Xulong.,LLU Yanchou, LI Xiaoni.LLuminescence dating
of fine-grained quartz in Chinese loess:simplified multiple ali-
quot regenerative-dose ( Mar) protocol [ ] ]. Seismology and
Geology»2005,27(4) :615-623.

At W RS 3K S E | A5 K SR U AR ) 40 JBURE A 3O B Dl 25
Al 2k 1 @ Sz 5 N L)) H 7 M B, 2007, 29 (2) £ 402-
411.

YANG Chuancheng, CHEN Jie, ZHANG Keqi, et al. Stand-
ardized growth curves (SGC) for optical dating of fine-grained
quartz from water-lain sediments[ J]. Seismology and Geolo-
gy,2007,29(2) :402-411.

R TOHE, S P, BRI OB ROGINAE I gk Rt L) ].
o J 38 4, 2015,34(1) 1 183-203.

ZHANG Keqi, WU Zhonghai, LU Tongyan, et al. Review and
progress of OSL dating [ ] ]. Geological Bulletin of China,
2015,34(1):183-203.

REIMER P J,BARD E,BAILLIE M G L,et al.IntCall3 and
Marinel3 radiocarbon age calibration curves,0—50,000 years
cal BP[J].Radiocarbon,2013,55(4) :1869-1887.

BRONK RAMSEY C.Oxcal version 4.3.2[ DB/OL]. http://
cl4.arch.ox.ac.uk/oxcal.html,2017.

BRI I, X 2 RE L 4% 205, 45 ) T BT 3 A0 B 7 A 1 b 2% b
ZUROH MR [T ] S M 22 WF5E . 2022.42(3) 1 732-743.
ZHAO Xiaoming, LIU Xingwang, CAI Yimeng, et al. Determina-
tion of the latest seismic event on the northern Yumushan
fault by faulted landforms[ ] ]. Quaternary Sciences, 2022, 42
(3):732-743.

XU SHE , 5238 BH  a] S5 L 55T G 53 JER G s 1 VY 4 b Tt AR
FRE L)) MR T A4, 2021, 43(1) < 1-10.

LIU Xingwang, YUAN Daoyang, HE Wengui, et al.Research
progress on paleoearthquake in Jiuxi Basin located in the
western Hexi Corridor [ J ]. China Earthquake Engineering
Journal,2021,43(1) :1-10.

AEAR T ol b S0 s R R A SRS BB R
LCL// F < 3 72 Jmy Ml 5 BIF 59 . 396 20 W 24 0F 52 (2) AL 5t - b 58
ARt ,1992:247-264.

DENG Qidong, YU Guihua, YE Wenhua. Relationship be-
tween earthquake magnitude and parameters of surface rup-
tures associated with historical earthquake[ C]// Institute of
Geology,SSB.Research on active fault(2).Beijing : Seismologi-
cal Press.1992:247-264.

faf 3¢5 L B P A, A B L 41785 AF K 1T [l AR M AR Y R R
R 5 R R L] P9 AL AR £ 41, 2010, 32(1) :47-53.

HE Wengui, LEI Zhongsheng, YUAN Daoyang,et al.Disaster
characteristics of Huihuipu earthquake in 1785 in Yumen,
Gansu Province, and discussion on its seismogenic structure

[J].Northwestern Seismological Journal,2010,32(1):47-53.

R % K@ 2n)



