//.E\
) )

Check for

updates
A Qs3] A A 558 Al 4%, p. 377-401, (2019 8Y) ISSN 0435-4036 (Print)
I. Geol. Soc. Korea, v. 55, no. 4, p. 377-401, (August 2019) ISSN 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2019.55.4.377

A% EQA e~ s Aol WA AR

AATFE B4

0_1./
ML
o5
w2
=
re
=

2 o
B7\% EAA Ed ~ 3w Arfo] DAY 3L uHnlekS WESHE YAV W] ort. of
S 9] €9 ol L ESlbA S sl Ggu o} pazsieo R Tgdol A 3209 e
Bo] A2 wEuA W S-gelt Anugarel Skl et BE T e g9 odske Hge ol
", ‘ﬂo“‘%}% S POl 522 AASHT Gch. EF ofe] ATTT HTE W W LFLL AN
94 F o525 YT Uehich. B30} o] S THTH: T3] YA e WA Kol w 24
Q) P Holeh, 3 A BN B B4 Zeigratargol 23] 7o) Travio] WAEAL 7]

20| gaulo] nlZgo] wAR O, £ A AN Aol 13Hel wet Aud L Aviwzt Y45
itk Al WA BAloIA = A4 Ik Zhelgata g0 2 Tl ] o] S7kstel Hetne] FAl7t £

A A So] 42 AAET GAA US| Arit AHE vhe o) MR BAle A L ATk Y] 5
F¥ol uhe} A =B Eo] AeH o2 wakste] s-dalvh YA Rl B HongelA Ae B3
A AR 25 E @oj7l ESR A oF 599 ¥l 4~ oF 278k W 2] wglo] glom] Bleh vB@Es|2 e
of4ltk. ol ESR A2 At 4aTFo] A47]oE A1 12~ 68 W) 7143 AkeiAl 2
Fotee AT

R01: FAHS, TS, DFH| A, Al47] SF2F, ESR A

Bl

Jong-Won Han and Hee-Kwon Lee, 2019, Structural behavior and ESR age of the Wangsukcheon Fault devel-
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ABSTRACT: The Wangsukcheon Fault is developed in paleoproterozoic biotite gneiss at the Naechon-myeon
and Hwahyeon-myeon area, Pocheon, Gyeonggi, Korea. About 8 m thick fault core consists of foliated dark-gray
fault gouge and fault breccia zones. In the Wangsukcheon fault, the S-foliation appears to be related to the
accumulation of finite strain and to rotate towards the fault plane orientation with an increase in shear strain. The
orientation of S-foliations observed in the fault rocks developed within the Wangsukcheon fault indicates that the
fault has undergone dextral movement. The sense of shear on individual shear surfaces and shear bands with respect
to each other and to the boundaries of the fault core, appear to be indicators of the dextral-movement of the fault.
The generation and development of the fault core and equivalent fault rocks are considered progressive and
sequential. At the first stage, there occur fracturing of host rocks or movement of preexisting fractures by distributed
crush brecciation. At the second stage, the shear strain is localized and shear surfaces and shear bands are developed.
At the third stage, progressive attrition brecciation in the shear bands and rock interfaces increases the amount
of gouge materials and expands the thickness of the shear bands. The fault gouge zone is developed by linking
and coalescing the shear bands. At the fourth stage, with the increase of shear strain, S-foliation defined by the
preferred orientation of clay within the gouge zone has formed. ESR dates from both the fault core and subsidiary
faults range from 590 to 270 ka, and show temporal clustering into active and inactive periods. Results from this
study suggest that the long-term (120 ~ 60 ka) cyclic fault activities of the Wangsukcheon fault continued during
the Quaternary Period.

Key words: Wangsukcheon fault, fault core, fault gouge, Quaternary fault activity, ESR age
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AEHo] mare] YejE AY BAT 5 e ©E
so] Wekshel, Bale] gL Bdo] AFue] 4
ROl FATS, 53 A8 5 22440l AuTER
TAE TEEA 7| st (Chester et al., 1993;
Caine et al., 1996; Lee and Schwarcz, 1996; Cowie
and Shipton, 1998; Schulz and Evans, 2000; Billi
et al,, 2003), 1 5 &3 YWt oz P29
2 2B GSHR 2 A" th(Moore et al.,
1986; Faulkner et al., 2003; Davis ef al., 2011). &%
R DEEEESSRL Ly E
£ 548 B3] fjFe] o]F Mot e @
9] eyl -S- o]3jsl=t| ul}-$- Z 2 5}tk (Caine et
al., 1996; Evans et al., 1997; Faulkner et al., 2003;
Lee and Kim, 2005; Bastesen et al., 2009; Fossen,
2010; Park and Lee, 2012; Cheon et al., 2017, 2019).
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et al., 2005; Koh and Song, 2005; Lee et al., 2006;
Hwang and Kihm, 2007; Song and Cho, 2007;
Kim et al., 2013; Bae and Lee, 2016; Han, 2019). %
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and Song, 2005; Lee et al., 2006; Bae, 2016; Bae
and Lee, 2016). Koh and Song (2005)} Kee (2000)
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2009; Bae and Lee, 2016).
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Ao} Zn 2 o]FolX] DHAY ) AT FH= 4
EdE7HdEEo| glom, BEA o= Qhatatel A
3 LA o= o]Fo7] WHPHA o] WEsto] ¢k
& Hukte] P& Hol7| = gt dn|Astol A=
4, AP, 38w So| 5 PABES o) R, &
Zo] w2 w7} BEETE SHRIMP U-Pb Aoj& A
B2 Rpao] oote Semunlere TN =
7191 2,096+11 Ma~1,867+14 Ma 7|7}t 52t &2 ¥
A|5-olm, 281,870 Ma Aol FHH Y282 FAUH
Ao Z BIETHCho and Kim, 2003; Lee et al.,
2006).

ARG 9| FYFHol FESIAL Q= Efolopi
7] B A7) = 7HE T 25 Aol H
7] SRt & HEUAE 7 Q=
Ao 2 BIEJHIE 1; Lee et al., 2006). HHI3}
Z3oll=2~5cm 2719 A 9 A g who] w-zt
Hok An) stollA A G, S, A, AP 5
o] F= /3FES o|Eth SHRIMP U-Pb #oj& &
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of| TeEt Ao g B uEgch(Lee et al., 2006).
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Fig. 1. Geological map of the study area showing the study locations of fault cores and subsidiary faults.
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Fauit trace

Lineament

Fig. 2. Study locations of fault cores. (a) DEM image showing the lineament of the Wangsukcheon Fault. The study
locations of the fault cores are located along the lineament of the Wangsukcheon Fault (the red arrows). The red
dots represent the study locations of fault core. The green dots represent previous study locations of fault cores.
(b) An aerial photograph showing the study locations of fault cores. The yellow line represents trace of the
Wangsukcheon Fault.
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Fig. 3. (a), (b) Photographic mosaic and a simplified sketch of the cross-section of the fault core at the study location
A. (c) The directional nomenclature and geometrical relationships of the structural elements (modified from Rutter
etal., 1986; Passchier and Trouw, 1996). (d) Stereoplots of foliations and shear planes within the fault gouge zone
1. (e) Stereoplots of shear planes within the fault breccia zone 1. (f) Stereoplots of foliations and shear planes within
the fault gouge zone 2. A red great circle in the stereoplots shows the average orientation of the Wangsukcheon
fault plane.
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Fig. 4. Outcrop photographs of the main fault plane at the study location A. (a) The fault plane between biotite gneiss
and foliated dark-gray fault gouge zone. (b) The fault plane between fault breccia and foliated greenish brown fault

gouge zone. The red arrows represent fault surfaces.
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Fig. 5. Photographs of sc

aly fabrics and phacoids develo

b <Al

:

o

ped in fault cores at the study location A. (a) Photograph

of'scaly fabrics developed in the Wangsukcheon Fault cores. (b, ¢) Photographs of part of fault gouge showing the
foliations that define scaly fabric and phacoids of the host rock. (d) Slickenlines on the foliation surfaces indicating

sliding along the foliation.
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Fig. 6. Photographs of rock slab of the fault breccia at the study location A. (a) Shear plane the red arrows represent
shear plane. (b) Shear band; lenticular rock fragments suspended in the fault gouge band.

. [RSreapiane]
INPOE/ETRSE)

Fig. 7. Outcrop photographs of the shear planes showing dextral strike-slip movement at the study location A. (a)
The directional nomenclature and geometrical relationships of the structural elements(modified from Rutter et al.,
1986; Passchier and Trouw, 1996). (b) A close-up photograph of R-shear plane at fault gouge zone 1. (c) A close-up
photograph of R-shear plane at fault breccia zone 1. (d) A close-up photograph of P-shear plane at fault gouge zone
2. (e) A close-up photograph of R-shear plane at fault gouge zone 2.
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Fig. 8. (a) Rock slab image of the fault breccia in the slip-parallel section at the study location A. Pervasive shear
planes and shear bands are developed in the fault breccia. Shear planes and shear bands are indicative of dextral
slip movement. (b) Geometrical illustration of typical foliated fault breccia. (c) Stereoplots of shear planes and shear
bands within the rock slab. A red great circle in the stereoplots shows the average orientation of the Wangsukcheon

fault plane.
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Fig. 9. (a) SEM image of fault gouge showing the S-C fabric. (b) Magnification of the red boxed area in (a). Clay
minerals are arranged along the S-foliations. C-surfaces cut the S-foliations.
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Fig. 10. (a) Photographic mosaic of the cross-section of the fault core at the study location B. (b) A simplified sketch
of the cross-section of the fault core at the study location B. (c) Close-up photographic mosaic and a simplified
sketch of NW boundary area of fault core at the study location B.
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Fig. 11. Outcrop photographs of the shear plane showing dextral strike-slip movement at the study location B. (a)
The directional nomenclature and geometrical relationships of the structural elements (modified from Rutter ez al.,
1986; Passchier and Trouw, 1996). (b, ¢) A close-up photographs of S-foliations developed in the fault gouge. (d)
A close-up photograph of R-shear plane. (¢) A close-up photograph of S-foliation and R-shear planes.
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Fig. 12. (a) A simplified sketch of the cross-section of the fault core showing the internal structures at the study
location B. (b) The directional nomenclature and geometrical relationships of the structural elements (modified
from Rutter et al., 1986; Passchier and Trouw, 1996). (c) Stereoplots of foliations and shear planes within the fault
gouge zone 1. (d) Stereoplots of foliations and shear planes within the fault breccia zone 1. (e) Stereoplots of foliations
and shear planes within the fault gouge zone 2. A red great circle in the stereoplots shows the average orientation
of the Wangsukcheon fault plane.
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Fig. 14. (a) Outcrop photograph of the subsidiary fault Wlth samphng location and ESR age at the study location
a. (b) Outcrop photograph of the subsidiary fault with sampling location and ESR age at the study location b.
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Table 1. Amount of U (ppm), Th (ppm) and ’K (%) for each sample of Wangsukcheon fault gouges.

Sample U (ppm) Th (ppm) YK (%)
WS29-1 1.3140.02 17.70+0.23 2.21+0.02
WS29-2 1.42+0.02 16.88+0.23 2.24+0.02
WS29-3 1.3140.02 17.83+0.23 2.21+0.02
WS29-4 1.86+0.02 18.46+0.33 2.24+0.02
WS29-5 2.16+0.03 17.344+0.28 2.29+0.02
WS29-6 2.07+0.02 17.55+0.29 2.27+0.02
JWO001-1 2.39+0.03 17.65+0.28 1.42+0.01
JW001-2 3.68+0.05 15.14+0.31 2.30+0.02
JW001-3 1.81+0.02 15.35+0.26 2.10+0.02
JWO001-4 2.11£0.03 12.89+0.40 2.64+0.02
JWO001-5 1.69+0.03 11.11+0.25 2.76+0.02
JWO001-6 2.61+0.03 15.384+0.29 2.70+0.02
JWO001-7 2.534+0.03 21.53+0.35 2.78+0.02
JW002-1 2.43+0.03 17.48+0.32 2.49+0.02
JW002-2 1.82+0.03 17.88+0.30 2.22+0.02
JW002-3 2.61+0.05 19.48+0.40 2.37+0.02
JW002-4 1.87+0.02 13.76+0.28 2.70+0.02
JW002-5 1.11+0.02 15.04+0.27 3.48+0.02
JWO002-1# 2.28+0.10 17.48+0.57 2.14+0.02

JW023 3.76+0.12 16.46+0.42 2.48+0.02

JW064 1.48+0.11 12.41+£0.41 2.32+0.02
JW079-2 1.74+0.10 15.48+0.34 2.62+0.03
JW079-3 1.67+0.14 14.14+0.42 2.89+0.03
JW079-8 1.70+0.09 13.42+0.30 2.81+0.03
JW079-14 1.71£0.12 13.68+0.45 2.64+0.03
JW079-20 2.09+0.10 13.97+0.40 2.66+0.03
JW079-23 1.70+0.12 12.05+0.43 2.55+0.03
JW079-29 1.85+0.09 13.23+0.31 2.39+0.02
JW079-37 1.46+0.07 13.40+0.44 2.50+0.03
JW079-44 1.66+0.10 12.01+0.40 2.35+0.02
JW079-45 1.55+0.12 12.99+0.43 2.42+0.03
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Table 2. Analytical data for ESR dating of fault gouges in the study area.
Sample Grain size Center DE Dose rate ESR age  Weighted mean
(um) (Gy) (uGylyear) (ka) (ka)
Jwo001-4 25~45 E' 1,994.33+169.14  3,377+264 590+70 -
JwW023 25~45 E' 1,224.96+221.75  3,823+293 320+62
45~175 E' 976.60+217.76 3,721+£283 262+61 200430
75~100 E' 1,045.86+119.69  3,619+274 286+39
100~150 E' 1,076.93+235.96  3,491+263 308+71
JW064 25~45 E' 778.81+83.68 2,969+231 262434
45~75 E' 764.12+£130.29 2,889+223 264+49 270+20
75~100 E' 750.95+70.20 2,808+215 267+32
JW079-3 25~45 E' 1,329.57+130.38  3,580+279 370+50 -
JW079-44 25~45 E' 1,580.674387.03  3,007+234 530+130 -

2] 19] ME AR AR JW079-232 A5 JWO079-440] T3t ESR dAdie} A& thaa g
stgon, o] YHOBHE MEOZ k02 mEojA o] = XBEL BE Ao ¢x}37] o] ESR | 1
A7l 4] A8 JW079-295, 123 AZOZ F1m g ZeflA] ESR Arh7HE' A5 25~45 um AL
GolZ A QoA AR JW079-37 AHstAch T2 7|ofut 2= o] Ad) Hetel Bolx] ghett. uft
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SEH AU S wEt A2 JW079-442 Atk AU
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Fig. 15. (a) Sampling locations and ESR ages at the cross-section of the fault core at the study location A. (b) Sampling
locations and ESR ages at the NW boundary area of the fault core at the study location B. (¢) Sampling locations
and ESR age at the cross-section of the fault core at the study location B.
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Fig. 16. Sampling locations and ESR ages at the cross-section of the fault core at the study location C.
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Fig. 18. Growth curves of ESR signals and ESR ages vs. Grain sizes for two fault gouge samples (JW064, JW023)
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2 Ao RoEd F gAY Weke g gy
Qom A E2 P-Aeh 9 Y-Ah WaFe 2 94
SHA| g e o] QItHLE 8c). AT Wol = Bt &
o] & A= Ao S| Mo WIFo R uigE
o] QUTHIH 8a9] ¢). MtHo|U Hu]Eo] et
e garso7ts FeHE WEEo glon o= A
SE-G Foll b 23 ZHgo] AR e s
3|4 ElcH(Sibson, 1986). Hkakg-o] Xgggof wat
HotomHE A= A4 dHES EolUo] AT
o] EAZ FAYAH, A=A tHe] F7]= &
oFR| 1L &2 AR A o] Utk Al WA ©A
A= A&EH AdHF a0l oJste] A9
Zo| A HolA L A& FHA TFH| A9 o] 7
ZHA F7kskaL W= Ao Beke) 771 Aozt
(28 19¢, 19d). Bfgheo] o= & Sz Yujet At
w7t BFste] JEAHE FHTTHIE 19%). 1A
2 gA A= S E Tt A Y SFE[A| 2 vt
T, E3H|A] Yolli= JEFES0] AdulaFsted
g7t ddsi o5 o) vleT2E AT
(L9 5a, 9, 19f). At F o] Faj A5 P-AH
FOo R FAHHS-Fel= Y-AHFo = 3|

2
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FEADEO) GE )= AEFRY Mg
eI Gert B H o] s RS FAST Yok



SSH| A HellA 7129 HEFESS I-sHAY,
N2 AREE JEBEEL A=ee] Yrhyae
2 QAste] deuidS st ftk(Wiliams, 1977;
Oertel, 1983; Rutter ef al., 1986). Z+ |G A &4
Hs-¢eo ks AmEH, A 21 B oA
= N10°~ 30°E o] SAlahu], C A oA NS
~N20°WHgko] LA Aoz SAHHJH A, B
A Mol e 5-dele] wrepo] Y-Hekukat Ao 3
WSAIT, C A Hol A PHTHa) s o
gEo] Qirk o= C AR ET A, B A1 9] &34
Aol A A g o] o ZsHA EARSS AAIS

{

\ AR /az N /] I ‘ .y
Fig. 19. The generation and development of the Wangsukcheon fault core. (a) A close-up photograph
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o} oligt sl e Tl ol M HEREES] A
aiarol oa) BAE S-Jels Werd 270
% Hheal o 45° 7H8 71X\ WA EHP- Mk
) Aehago] 48] ufel S-elrt v-aua
(& Ao oz sugths 71 olfa
(Oertel, 1983). S-Ge|Ho &Aoo s Zo
2 wol S-gle7t 34F F AelNg vt 02y
of WARE A 02 SAHEHTY 5d). AAFALE]
7 AelA B vo] ojsie, HETEE) W
st} -2 T o2 Aok CAgHol

=
EUEZ

Fste] 5-C 28 FAAHTH9).

e

of biotite gneiss

in the study area. (b) The biotite gneiss is fractured by distributed crush brecciation within red circle. (c, d) The
shear strain is localized, and shear-surfaces and shear-bands are developed. Progressive attrition brecciation in the
shear-bands and rock interfaces increases the amount of gouge materials and expands the thickness of the shear
bands(within red circle). Lenticular rock fragments are suspended in the fault gouge. (e, f) The fault gouge zone
is developed by linking and coalescing the shear bands. With the increase of shear strain, S-foliation defined by
the preferred orientation of clay within the gouge zone has formed.
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5.2 EFEHIXIQ] ESR ALK

521 ESR dd]9] s14

At 2% AE vl e e A2
o2 Qi Asel mARATIC] Ar) 274 A
AF=E FFA7IA T @A ESR At o
ARAE T 5 e AYSHYL gl Aolt.
ujekA] ESR AtiSA -2 FYst G3u A0S o
o} A 21g BEH1A 9] ESR ATjE I - BAfstol
I A& E A7 Qitk(Lee, 2010; Yang and
Lee, 2012; Kim, 2018; Weon and Lee, 2018).

A Ao A 57 EFH A A& ESR AdiS
% A3}, 107)¢] B30]7] A2 % 8719 Al 2= ESR
4127} Z3lE|o] AhE AT 4= ¢lle, o]=ESR
ATh= 9] FAL oF 2009 @ A o] o] ukxju}
° 2 &Fe A2 FHHET BAE A FoflA
et =1 R] A& JW079-449] ESR Ath+= 530+
130 kao]m, TFH]A| et ®eo] HAE ol F+=
L AR A AFT EFHA] A= JW079-39)
ESR &= 370450 kao|th( 2™ 15, 20; Location
A). °F 8 m F9| THFdof 4 ESR A& ¥ &3
HA WSS Z2 £ oF 2 cmE o] g3 F oF
0.2% Tho] 2|47]0) ALET Ao 2HHG,

A AHoIH GAZOR oF 50 m ol A = B
Aol A A7t FSH|A] A2 ESR AdiS4 2
I, 127]9] A& 25 ESR 4157} 235 o] A&
AR 5= glgl e, oF 2009 | A o] Hof mpx|qt
om AEH Aow 3R

A AN FAZLE F 110 m HojA = C
Aol 4 AFIe Tl ) 229 ESR A3 2
31, 770e] Sh2H]] A2 % 6749] A2 ESR AlE
7 Eojso] i AHY 4 giglon, oF 2005
d A o)) vixjeros AET Ao 24
oh SSHA Y Wiof g E o] Sl Y-Ad Bk
o] &3 A 3| w] A& JW001-49] ESR A=
590+70 kao|tH 2™ 20; Location C).

C AHOIA BAZoR oF 35 km Foj7l A
(2™ 19] D)o FFE] o] Sli= D53l A= 8719
ESR A7} R = ¢itk(Bae and Lee, 2016; 13
20; Location D). @539l BAZ AA|Ho|A= 2
7H2] ESR At}j(490+60 ka, 530+40 ka)7} EILE X}
o, ol55 7S EA L& ALK ESR Afl= 520+
40 kaolct. T3] 2| 2] ESR AHHZ7FH 9| &Jgt ESR

lo g

At o] ©xH= 5~15%0]7] W&o 99 F AdjS
A E FEITHE AL EAFC] o] 7HEEEE T
3 SFAI712 A sH= o] sttt AR
@433 HFEY @S| A o= 2704 ESR At}
(63030 ka, 630+50 ka)7} Hi1E|g] o, 0|5 7}
ZBF o2 AAFSE ESR Al 630430 kao|th. o
S99 F5& A= 4709] ESR (390430
ka, 410+30 ka, 420+30 ka, 430+30 ka)7} ¥ 31| ¢]
on, o5 75O 2 AXIREESR dAdl= 410420
kao|th

A A3 FF3 0] BEAZ A H2] ESR AtfetD
A GSHY| BAZ HARY ESR A= 22t
530+130 kaZ} 520+40 kao]m, o]= 2214 <] Yo
A AR5 o) & 7 HH o2 AARSEESR Aol
520+40 kaolct. C A 582 Ui Ug= o
U Y-AT 3o ©hFH] X w9 ESR A€} D |
A Z ] Yo Ao Qe Y-HT Wake)
38R 9] ESR A= 242} 590470 ka2l 630430
kao|t}. o]= 229 Hol| A UX|3tH, o] & 7+
BFo 2 AAFSEESR At 620430 kao]t}. A X
A 238 G5 FAR ESR ddiet D A
TS O] BEAE FAF ] ESR A= 212+ 370+50
ka®} 410420 kao]t}. o]= 2] oA dx]s}
o, o] 7M. 2 ALkt ESR A& 40020
kao|t}. 370 249 T&F3 Atole] A= F 3.6
km=, o] AZA Yol gt S ehEo] thEdl
2 Zojx 3o A5 (F 629k | A, oF 529k |
7, oF 405k | A) 717 53 370 X BFRoA T
FHIA Y] GEI7L ALEe A= sHch 2™
20). 2F 625 | Hojl= Tt H| At A7 A&EH
< $& 9loy, 1 o|Fof WS Tt ol 3l
U A O] FZ AT LI dFH| ]
ESR A7t A YRS 7730l Qo] 23 HI A
5o g5 g3 A7t o 625k @ A 5] Adf
S AAJSHAL Qltt. oF 527t | Aojl= @At
EXZE AR wgd 3|2 mrt AEE5HE
o, oF 407t | Holl= EEH|A o] FE5E FA
Fof rghE g3 u Azt Qe Ao R sME
THZE 20). 2F 405t A A o] Fof Z|glo] §7]3t o]
T G5E5o] HAPE = Yo ESR A5 E
23] 27]|3Hresetting) A]7]7]o] Bagt THFH
of Zhg3hs $A-3E Y 27)7F FESHA] got 1



=]

47| ZHA| LHEH ~=1H dofol| &

A171¢] ESR ¢AtE oo} Wl 4= gl Ao weke
tHLee and Schwarcz, 1994; Lee and Yang, 2003).

5.2.2 A47] =2 e

H2eEe) 727 WSS Beel] gatol
G ATE0 B39 Ul Bovhio] W
%)9] ESR ATjE FaHa o2 A uoieh(ad 21).
ESR Q1T @) =l42 o] A5 o ESR A1
57} AR Aol glof oF 708k W A o] M)
ESR dti 7o) 1914 Ae= st ESR o
o] ©xpH 9IS Tejshe] ul ESR dAri7e)
g 7)o} Ztzke] Pl R AT REUAE ALl
o, FAERE e oleste] AAEAE B
t}. Z}7te] F5717ke] W9l HEUAE o] 85te]
Ao e i ZH7ke] SE A7 ol T
250 @ Wl Aolex|t 2w 2| 2) ESR Arj=
Hyvko 2 Aoks) o 4 ATt o] Al7]ole ]
B5710] Hle) HEBE WL 2T 59
T2 21). 7t AR AEE A7)E AHn,
oF 6215 A A(BEAI7] VI)ol= Cob D A1)
ol 4, ok 525k W H(@EA7] V)olls At D A%
o) T a} QR BorkEolA, oF 408k H(BE

530+130 ka

52040 ka

59070 ka
62030 ka
63050 ka
630+30 ka Z/-
630230 ka

530240 ka
52040 ka 2/
490+60 ka

I-Eéi-él_l.
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A 717k9] ESR 7t Bastel, w5310 ESR <
do} 4TrE0) ESR Ani7h oxp ] tel A 9%
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SE|

Fig. 20. Outcrop photographs and a photographic mosaic of fault cores developed along the Wangsukcheon fault.
Sampling locations and ESR ages at the cross-section of the fault core at the study locations. (a) Location A. (b)

Location C. (c¢) Location D.
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