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Fig. 1 Geologic map of Huoshan piedmont fault( after Xu Yue-ren, 2013).
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Table 1 The description table of strata revealed by the geologic section in Dongyugou village, Shanxi Province

) W2 T ) W2 T4
? H 2 4 A ’ H 2 A
B ~3m, KGR, TG Y H R JE2 3, R H R 2, T (B A 9K B
AU W, WiR L F DA TBGER W 14 | ul BT, A TR BAR R, 5 % 30em %
PPN KO R, o KR
£ 05~1.0m, KEHMDELZ, > =
@2 A In, RGBSR, W RS | w i%SIO’WQ%@EiF A LR

JE1.5m, RE @A RLEHDFLZ, 00
HE Lem 155 BT 45 4%
JBYy Im, D ATES R WA OB R LR,

3 B4 Im, KAGKHIZ, HERE u3

dd BN Im, RECHBFELIZ, AE 2RI L | w

B 2 2

05 A 2w, RREGEERDE, KEMANR | a5 1 i-4m, KROHDZ, KREAT

do RS m, AWEHBRLE, 03 R | 0 BEOHES WERALE

R 0m, RO, &R - Sem K | 503-05m, BREKAGHIBBE, & 1
1 T % 1~ 3em 955 R4

B 2-5m, BEKRKEOHDE, KAGET | a8 1705w, REEHDIE

o TEOS-In RAMEWBHLE, HEARE | F03-05m, BRAMEFHBHLE. A
4R 5 42 LR

ao e BRI BRI o 1 sem, et e R

1 E03-05m, RAWERDHLE, W52

R

MR, RIIE. THER 70cm &2 5 A48 45
d12 Bia5A%s T JE AL JZE BRE, R Tl e

e v+ )2 A B

FREACZAE S . Hob, ERpRAEREZ 10, Sm, BEE FWE 2 1lm; T RAEHEZ 12, 2m,
HIES EWNZ 20 Tm ([ 2a PRGBE @A) o JEBOLREM L 0.5 ~2. 9m S [H] BER AR, 7EWTZ I
BN B HIRE T 9 AHAS A IEREIAFEFE i (& 2a HRIRE=1/) .

JERECHRE i3y F ] 3t 752 J) i S BIE 7 T 75 2 7 2 ) 5K A S 6 = 1) R S B 4 5
I L A5 T AR B L O R Ol S IR B R R SRR A AR Bl Ak B 4 S EE A (Lu et al,
2007) o fEFTALBEA, $REC 4~ 11 m 205 40 BOR A 9%, B AR & 2300 ] 45 20 A0 5 f3t 0 4
o R TR 22 PR 35 AR A R il 9 SE RGR 4 (Zhou et al., 20015 FARJEAF, 2005) , A i I UL
(1 B85 70) 8 AR T I DT W) ORI R AR S ER R UM Th, K Z AR &R, DAKKE
sty 7 7R R S 2 B PR R A SRR AR R A (Aitken, 1998) o dJa, R A Y S5 AR B BR
BRI 7 45 A5 BUAE i 1) 0 4F 245

KL JE 55 il A 3R 20 B I 7 P T R R i SR 9 P TG A S K I SR e IR A
(19 1 AL A AE 3 ] Bartington M2 BE AL FRAL, FE AL FAR BT LU, B SRR S FREC 10g, IR



43 TEEARLE . B DO RS RE AL A2 Xl R T S R S —— LA PR s R o ) 1101

(0.47 kHz) B LI S YOFRPCFIME, fa-FIMEER AR LI 10 575 20w R0 . AL
03B A Ak PR S B I, A AR BE G R PR LA 28R B S A 10ml 1) 10% B K
(H,0,) F1 10ml 1y 10% £ 8z (HCL) %38, 7090 K BR A LR BRI Bt w98 1 U5, Gs
ik, A 10ml ¥ K22 0. 05ml/L 19 75 fi 84 R B4 ( NaP O, ) o 73 BRI £ 75 3 P 32 35 10min (JEE AL
FREE 1997) o RLEE SR MR FH 95 [ 22 50 A5 S3500 7 B B RL BE 43 AT AN, AR Y T A S 1 N
0.02~2800pm, M EAEEXF 0.6%,

3 AR

JEREOCIAF S5 R 73 A & 32 R o O BE Rl . P 325 T 2 MAUREE S Y AE KRR i 2k,
J eI s 9 7510 TG A o R BP9 OSL {5 50 253 3 /K, o THECINBE Y U-Th STRKLL & K
IR, KA T 14 DREAL Y AT SR AR IR R (3R 2) o Hih DYWOL-DYGO2 X 7l )2 B4 A
MR A 9 DAFERE , DYEOL-DYGO4 X N Wi J= T i F B T A 5 AMAFERE . MR IE EWTE L8t 9 ke
sty R AR B S AR R, A5 1 3 WA 7 2 0 T P B OB RO 0. 18m/ka ([ 4) o w54y
PR R RE 5w AR EE A (B 5) WoR, ih &2 532 MW &l 138 2 X N Ak %
P ORLBEARAE ; BRI, SRR BT B BOLIAESR, RAWZE B w6 IR
(3 )= BA ARG py rl R He vk, B B 8. 4m PREE DL A9 32 XN TR A 6. Im PR LA B4 3
JZo XPWTE bR PR R gl R Z AT X A, AR RLEE Ak AR it A A A ks 2
BTy, BNy 2 a8 R IR

140000 - DYWO03 400000 [ DYEO02
120000 } 350000 §
@
Z 100000 } e N 300000 - e
o —8— N+SL+45Gy 250000 4 —8— N+SL+74Gy
# 80000 4
o 1 —%— N+SL+59Gy 200000 —x— N+SL+148Gy
ﬁ; 60000 —%— N+SL+134Gy —%— N+SL+223Gy
= —o— N+SL+178Gy 130000 —o— N+SL+297Gy
;% 40000 —+— N+SL 100000 —+— N+SL
20000 50000
0 0
0 10 20 30 40 0 10 20 30 40
B EtE] /s B EtEl /s
RN A5 5 R WL 60 JeRBE A5 T WL
61 DYWO03 DYE02
o>
& 4t 4
R
¥ 3 3t
é L)
I 2F 2
H
g1 1}
0 . . ) ) 0 . . L )
0 50 100 150 200 0 100 200 300 400
FAERR /Gy FAERR /Gy

B3 Wi~ OSL #: 5 (DYWO3 Fl DYEO2) (i) 4E K 15 5838 i £
Fig. 3 OSL growth curves and decay curves for two representative samples( DYWO03 and DYE02).
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Table 2 Testing table of OSL samples taken from the Dongyugou geologic section, Shanxi Province
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Fig. 4 Stratigraphic column diagram of the hanging wall(a) ; The deposition rate chart of loess in hanging wall(b).
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Fig. 5 Stratigraphic column diagrams of hanging wall and footwall, and their corresponding average

grain size( Mz) -depth and magnetic susceptibility (SUS) -depth curves.
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Fig. 6 The comparison of Loess ul between two fault walls.
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Fig. 7 The comparison of Paleosol u2 between two fault walls.
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Abstract

As an important technology to paleoseismologic research, trenching has been used to identify
paleo-earthquakes recorded in strata, combined with dating technology. However, there have been
some bigger uncertainties and limitations. For instance, subtle strata in loess sediment cannot be
interpreted only by naked-eye, which seriously affects identifying paleo-earthquake horizon and time.
Therefore, how to improve the accuracy and reduce the uncertainty of paleo-earthquake identification
is the important problem we are currently facing. Dongyugou loess section, located in the northeastern
corner of Linfen Basin, Shanxi Province, cuts across the Huoshan piedmont fault. The section exposes
not only the well-developed loess sequence, but also several obvious faulting events. Thus, this loess
section is a better site to make a high resolution study to improve the accuracy and reduce the
uncertainty of paleo-earthquake identification. Based on the high-resolution grain size and magnetic
susceptibility analysis, and associated with visual interpretation by naked-eye, we made a high-
resolution stratification of Dongyugou loess section, including high-resolution thickness of each stratum
and its upper and bottom boundaries. Based on the high-resolution stratification and their comparison

between two fault walls, we identified three earthquake events, which occurred after formation of



1114 o M B 37 %

u5-7, u4 and u2, corresponding to their stratification depth of 7. Im, 4. 7m and 2. 9m in hanging
wall. Based on results of OSL dating and average sedimentation rate of hanging wall, we estimated that
the three events occurred around 45. 8ka( between (48. 1+1.5) ~(43.2+2.5)ka), 32. 8ka( between
(35.0+2.4) ~(30.6+1.3)ka) and 23. 3ka(between (26.4+0.8) ~(20.9+0.7)ka). According to
the thickness difference of three loess-paleosol sedimentary cycles between two fault walls, we
calculated the coseismic vertical displacements of the three events as 0.5m, 0.4 and 1.3m,
respectively. Compared with other segments of the Huoshan piedmont fault zone, we found the
southernmost segment is the weakest, with longer recurrence interval of about 11ka and lower vertical
slip rate of 0. 048 mm/a. The high-accuracy grain size and magnetic susceptibility analysis offers an
effective method for reducing the uncertainties of the paleo-earthquake research in loess area.
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