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ABSTRACT: The NNE-SSW-striking Yangsan Fault, which can be traced through Busan, Yangsan, Gyeongju,
Pohang, and Yeongdeok, is a mature fault with a multi-stage deformation history that has been active since at least
the Late Cretaceous. The fault is also associated with Quaternary deformation features at the surface. In the last
several decades, academic and socio-economic interest in the fault has motivated various studies focused on its
movement history, wider tectonic implications, and the possibility of future earthquakes. A better understanding
of'the mechanical, seismological, and hydrological behavior of the fault requires a comprehensive description of
the fault zone internal structure, fault rock materials, and geometric characteristics. Thus, we synthesize previously
reported and newly acquired data regarding the fault core, and then use a standardized template to present detailed
descriptions of the fault core where it is exposed at four recently identified localities. Based on the available data,
we arrive at conclusions regarding the (1) distribution and orientation, (2) internal structure, (3) kinematics, and
(4) Quaternary characteristics of the Yangsan Fault core. Understanding of behavioral patterns along each fault
segment and/or within the fault core-damage zone could be improved by developing a fault data management
system, and by further research on structural segmentation and paleoseismology within intraplate regions.
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1. Mo

S5E A7 el wesks RsAL ot §
S(curved) Feje] Blsw EL ojzfa Bisw
59 M (one) 2A ol WFEE T} wAgs
< EE D)l Yo FF Lol A= o3 |
$](displacement) & Z= FHAAH P 2] AbEo|the.g.,
Twiss and Moores, 2007; Fossen, 2010; Davis et
al,, 2011). B5-8 v} ShAsl ¢7h el Aeke s
2 TSt R XS FEket, o3 A FAY
Bk - AE ko %) ATk 2|7k AT 7]
of ot HHEA o} 2Al) ) it A APEE
FAA717|= dlth(e.g., Sylvester, 1988; Moores
and Twiss, 1995; Cunningham and Mann, 2007;
Allen and Allen, 2013).

EAGH AR S Woll= Adto] H5
g RE3 ArHos AUe W we BEow 7
£ 5 Utk dRbF oz Adko] YFEHUA =
Mo a1 sk Wake Ao oy Ygel
BT 2 A AT S s REe T
o)L 5, Mo JFEH A= gteut IF
g AekEFoll &gt o]l W2 (TE, FH,
£3 57} dashe $EL BaeAeR d
(e.g., Chester et al., 1993; Caine et al., 1996; Billi et
al., 2003; Wibberley et al., 2008). &3-S 43}
= Ba9te] BRe} gojo] tjg Hol AR
w2t 2] ARE A5 FHEA] b2 Aot
o =A== Twiss and Moores (2007)o| 4] A
g 715g vigoz gelzzo) Fu molk g
ZH|X)(gouge; matrix < 30%)" X ‘T (cataclasite;
matrix > 30%)' 3} 574 WaFgo] A= HolA] ¢k
£ '&@5Zr8(breccia; matrix < 30%)’ 2.2 &3t}
[See Table 3.1 in Twiss and Moores (2007)]. ]
&2 A 9] -2 uf(band) T+ tj(zone) 2]
Fol2 BEuL PAIE SAY 95 Fart
H| 2 2 79 of 2 v o] SFu| Ao, Safed, @
Z7keitrh $5k ol 5ol <js) Selikel A(ens)

i)

-

Fello] Z=RZ(sliver) S E3BP | $Hl(e.g, Faulkner
et al., 2003, 2008, 2010). E3F r=3H Yol = 4= mm
FA19] A (principal displacement zone, PSZ)
7t EAs7 1% skt o] FHS AXAE AGHY
o] 7M¢ AFH e 2 ¢#A Slthe.g., Sibson,
2003). Ao WiTxE 537, WY 27,
=3 in opl et Ao =oke] B3 &
3, B4 2ol fAY B8l sl et E3E
DS ti7E XEehe Feke] 7151ek2 wste] whet Zt
@3 E= TS EEEE ohokshar B35 FH
£ HQlth wabA A efFolA BEtEE dE
= o] gSdl) F § o8 &t 7 fXst
= et FEET ofy gt o7 wjY] g5 o
S HHESiA Ut 97 &35] geld
tH(e.g., Faulkner et al., 2010). o|&gt H¢ o8 o
23 71A|(strand)E©] 3x}He] "AFE 75K anastomose
geometry)E Eo|7|= 3tthe.g., Faulkner, 2003,
2008, 2010; Lee and Kim, 2005).

S WHe =43 7)stshe B4l thigt 4
Hie &3 934, 2284, sejr)dehs £4
= 9e)7] 8l 7123 o= a7 e Aotk e.g,
Caine, 1996; Rawling et al., 2001; Wibberley et al.,
2008; Faulkner et al., 2010). T oJ3] Aotd =
H(E= o|2HE 7dE GF3E2) =9 35
4 FE5H] EAT dF o BRI R E 54
< Fol7 §Y oA TtF AT HAEF
7Fs o7, ARG AF o7, FE Autd 5)
o T3 FFE v|A7] 2o 8 A9 At
o] o gti(e.g., Sibson, 1983; Faulkner, 2003,
2010; Han et al., 2007, 2010; Wibberley et al., 2008;
Collettini et al., 2009; Ikari et al., 2009, 2011). ©]<}
A A B PEE §A|9) o] 5 F =27 H
AU fAY 355 = Ao =, o]l= EF =
7 stollA BA Y FA B ©@Ilea o5 L FA
o g vl 5= Qlof, dFd WHo A4 359
T3t AFE &2 02 4=80%] T QlrHe.g., Wibberley
et al., 2008; Faulkner et al., 2010).
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S dEel] SIXSHe PSS A
ol Weshe TR BEE F S A 44
9 5 AAska @ Qs A7) Fa el

o) el S1X/5He HEE A W BRSO
dHA Qlol(e.g., Kim, Y.-S. et al., 2017; Kim, K.-H.
et al., 2018; Son et al., 2018), FArHS2] o3 X2
ATl Foe] 2 ol FORO 2B 1A
dhat Aol Z71ka Glek. FaEBel T AT
£ PRANSEN, de), BEs), AANY 5
oFe] WAL, A7) B) 5, HAEA G4 A
o, A2 o)) 5 chopet Yo Sayof
$the.g., Lee and Kang, 1964; Chang et al., 1990;
Kim, 1992; Yoon and Chough, 1995; Chang and Chang,
1998; Kyung et al., 1999a, 1999b; Lee, B]. et al.,
1999; Kyung and Chang, 2001; Chang, 2002;
Kyung, 2003; Hwang et al., 2004, 2007a, 2007b,
2008; Choi, 2006; Ryoo et al., 2006, 2018; Choi et al.,
2009, 2017; Kang and Ryoo, 2009; Han, 2012; Lee, J.
et al., 2015; Cho et al., 2016; Kim, C.-M. et al., 2016,
2020; Kim, H.-J. et al. 2016; Cheon et al., 2017,
2019a; Ryoo and Cheon, 2019; Kim, N. et al,,
2020; Song et al., 2020). 3}A|FF =10 H]S| AR &
oS PADE RS wre BAEHFo] 4 m
A BFwe] 9 ek ohjet B2, 574K, 24
2] ol SIXShAA BEThY hge Aol
T SIS molRe o) e 44 gk 1
Yol = B7oka ofe) A7AES] meo R opilet
% 503909 WA 3] o) o) RAFe] et
ols7k A48 SeolAm ek,

PAbEEE FerEelo] Bae} vl dhat o
TE EE HSEE AL V)E T2 B4 5
Aol AuH oz AEeH AS FEsks
Anke)7} 8 4= glek. weba] o oAl ole)
AFASo] Tel B AE TS FTrEuo) Ayt
A FHe, A2 ABA BelE T
WEHFHFAS Cheon et al. (2019b)o]] &Jaf AJgt
H GS T 7R FAS B8l AAlETY o] & 7Rk
o2 AA AFoNA olafiE 5= Y= FAEZTHY
IO AA|, WRHE F, 25a AT F
S0l sl Aestar, &3 AR B Aol glof
FF FHA o2 FRE ook T Y&l el ELJgh
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o o EBOAE = RN NUE T2
of| o]27|7A] 9] FitEEE FRtslo] thRH, Chwae
et al. (2000)2} Choi et al. (2012)of| A FgH5 kA
Z FAS5 =F=3 37 Ryoo et al. (2006, 2019),
Choi et al. (2009), Kang and Ryoo (2009), Lee et
al. (2015), Kim, C.-M. et al. (2016, 2020), Cheon et
al. (2017, 2019a), Ryoo and Cheon (2019), Song et
al. (2020)2) ATATE vhero = BAHYT. 22
AsH oz ANED Qs FraEe g
vz 9 ofakael E4o] Vit ATATES (e,
Woo et al., 2015, 2016; Woo and Han, 2019; Gwon
et al,, 2020 o]l ol A= Th27) eRh.

FAFZ2 1:.59 H 3= Z(Tateiwa, 1929)7} 1:5
T FF)=Z(Hatae, 1937)2 53f AZAFLR2AQ]
AA7} BaE o], 1.59F FAFEZ (Lee and Kang,
1964)0f| 4] SFgo] Rt o] GF-2 HFol
AEE B4 A A, 23, 9 T EES-
@EA HFo R gt it G324 (2E
1), Aol ATt F 200 km&] A& Ho|x &3
o] 22 At o] m o] ltheg, Choi et
al., 2009; Cheon et al., 2019a; Ryoo and Cheon,
2019). NATFEA BHAA FATFE vok] 3
A0 FHE 7IEA =2, nlo] @A EHEA =
T2 PSSRt fXZtH 1 1b; Hwang
et al., 1996; Kim et al., 1998; Son et al., 2013, 2015;
Cheon et al., 2020b).

FUTFE B P Wop] Hmeh @ o
o BE Rolo] TAN] S4F P BFoR
&4 Qlthe.g., Reedman and Um, 1975; Choi et
al., 1980; Um et al., 1983). Chang ef al. (1990)= 73
EA FEEEA Lo A AE = A Bl
FAESE 71202 FFo AR YH|E= A5
AAF27 o= Y 35 km oA =] &
= Husigich AAEA] G5 R AR £EE
FAHAE FAESO L3 EHLATE ARE A
Lo, Hwang et al. (2004, 2007a)-& 7 3-kAl A ]
o] YA 3k= W7 H-11417] (Paleogene) St
SEELES EEPRES EEEE L P
o] 213 kme] $45F $HWI Gl msl
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Fig. 1. (a) A digital elevation model showing the main fault core localities and the inferred trace of the Yangsan
Fault. Black and blue arrows indicate geometrically defined (Choi ef al., 2017) and seismically defined (Lee and
Jin, 1991) fault zone segmentation , respectively. (b) Regional geological map of the southeastern part of the
Gyeongsang Basin (modified from Hwang et al., 1996, Kim et al., 1998; Son et al., 2013, 2015). @ Ulsan Fault,
(@ Yeonil Tectonic Line, (3 Yeongdeok Fault. (c) Attitudes of the main fault plane from 22 outcrops along the Yangsan Fauilt.



Aot Welr|e SR AR oA A+
£ 58l gA ANrH o8 Wdsis 55 FA ek
O] A7 m| ALz} uknt 2] F 23] 113HE 7]
Aol $BL wo P4 DA} u]H TR (primary
magnetic foliation) 2A] FAFS3L Feh3-9] &
T L W] e AL E AT E3t
Cho et al. (2016)2 FAFEZ T} FHEZ Atolol 3
AE g Z&EA] Y EA-EF Fer ddsie
¢1%d (extensional) A|ATF2(HTS, A48 o4
5)9} BA7IHe 2 Bx)$HE YAr-PAr A
£ 5ol &R GA| o7 T Fet FarS
FHEZY FF 5ol o FAE TAEHE
A2 45t Tt ©]F Cheon et al. (2019a)= At
95 FHY AETx G4 AdtA H 7)E
HEAMY At)|(#| o} SHRIMP U-Pb, LA-ICP-MS U-Pb
5) Aol TA3I, FAldZo] Wiely] o] % Wlst
+ A5 Gl 23l (1) M7 5 FHrdF
&%, (2) A7) Bt FHAR 2 5, ) F
7] nto] @A) o] % R} 25, (4) A7) St F
FGEA 252 A2 AlstL, $71 vho] 24
olFol AR T7hE wjet REH o 2 AeFaA
2 7R54E AT olsh B ATkt )
o SolEe 270 ko] 972 o] g3t T
A AekA A+-5(e.g., Chang and Chang, 1998; Chang,
2002) GA| FAFES-0 o WS Ak Aot
SAolA QA== FArS A bl gt
43 A7 22 A7AEol YA 3 E =
4], 94l Lee and Jin (1991)2 A7] 2d£-¥ 198941
74X 9] 1267 FARR|Z 2 14709] A7 A AAmE
o] &3t FAHSS AFIsHHoR BN FH,
BEAZ FLES5I ) 0]F Chang (2002)= EFHA|
AgH A FAEA] Abo]&f oF 80 km E7tof| T3l A
FAz2 U g F, G AR S gy, £
T} BRGSO BA7} Hol= IS v
12} ¢F 20 km Z o] & 2= 57l A= 8313
. & Choi et al. (2017)2 YA FA oA Q1A=
439 25 ¢ AT £ 7R EEe] 1)
= o|&sto] FattEol 3719 71s5tek 4
(7 5 g o|&2 A5k 1Y AlFE
AR =] S Ao, FRe R
o] AL kA Lee and Jin (1991)0] A4St 2]
X 2Ao|A ] A T 2ol melrt.
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7|1E At HT MEA g5 2AEYE
< B o2 eS8 e AHE A, AA, 1=,
FEIIHE U, A7) EF I AR E
12 ATk E3t 22 AFAD2ARE 53 Al
A Ee 7ML 2 o] FASE Y UiE
HEFE HB 22 HAE = = AHS[H
A EE 13523 (Gogok site), X3 (Cheonjeon
site), Bl 7] x| & (Taegi site), A5-X] X & (Yeonbongji
site)| > 13 2~53 & 2~52 YERHRITh o]FA
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TS| FE} AA, 1R, WY, &
2, A7) &5 B2 v 2

3.1 SS9 BEot XM
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of YA|ot= W= Fef B 2719 £2 4 mojlA|
2|t 1 km o]4fo] &ol7| = Strh(e.g, YA Y, 1
9 1a; Kang ef al., 2018; Cheon et al., 2019a). £7]
4 st 7|51 FHFH A EE o] RN &
AdS e 7 o= AP e g, dF F3F
A= 2= FHIE HolH A= EE5-dd
A Weron AEAE, d-2 Wz U
£ gk ©3Eo] Sulo] m EE T ojyye] & B
ol BETIRE thrro] 7S} Hof QAL 5
A2 o] 8713 Qo] A\ oA THET] 57 Tjo}
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2l AAA S ApEA e 2 JAE A0 7Hs
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£ F9ZQ1 Aol futEo] 1 o]Hofl= oA
AT B2} A 2] A2 ThE 7]ueke 72
St AAET QA% Fuo| wek 228 Fejs
= AAGSolt



Table 1. Information on the main core outcrops of the Yangsan Fault.

A GPS GPS Fault Fault
No. Inverstigation Rescarcher Administrative District coordinates —coordinates Faglt FaF‘“ Fault Striation ~ Striation Fqult Core Western block Eastern, Quaternary
Name or Reference . ; Strike Dip  Type width (m) block Movement
(Latitude)  (Longitude) (trend)  (plunge)
Chwae et al. (2000), Gyeongbuk Uljin-gun : Precambrian
1 Pyconghae Choi ef dl. (2012), Pyeonghac-eup 3674711 12944433 0 90 RL 180 10 5 unconsolidated " g, v
Yang (2006) Ogok-ri schist
Ynggggﬁl_ﬂfun RL Cretaceous Cretaceous
2 Gogok Cheon et al. (2019a) Chukgan-m % on 36.49213 129.40973 10 70 RL +)R 073 69 22 (intermediate to  sedimentary
Gogok- r}; mafic) volcanics rock
Chwae ef al. (2000), YGYﬁ‘é"gEulf - _—
3 Jabuteo Yang (2006), congaeox-gun 3644856 12939958 10 80  RL 190 20 15 retaccous Urassic =
; Yeoungdeok-eup sandstone granite
Choi et al. (2012) FIE g
Gyeongbuk
: N Yeonddeok-gun Triassic Jurassic
4 Maejeong Cheon et al. (2019a) Yeongdeok-eup 36.44772 129.40783 0 84 RL,LL 0.2 granite granite
Maejeong-ri
Gyeongbuk A Miocene
5 Hajeo Cheon ef al. (2019a) é‘;‘;‘gg‘tefr‘l‘yggg 3641131 12939003 10 80 RL 013 18 20 erfjft‘: rhyolitic
Hajeo-ri tuff
Gyeongbuk ; Cretaceous
6  Deokgok Chwae et al. (2000), Yeongdeok-gun 54 40039 12938919 354 72 RL 184 14 Miocene ¢ jimentary
Choi et al. (2012) Ganggu-myeon tuff X
Hajeo-ri roc
. Gyeongbuk
Céllm?ee;lajd'(%?g?)’ Pohang-si RL.LL Cretaceous Cretaceous
7 Bogyeongsa . N ¢ Buk-gu 36.24953 129.31797 195 70 e 10 dacitic sedimentary
Kim, C.-M. et al. (2016), Py RLA+R pre rock
Cheon et al. (2019a) Jungsan-ri
Chwae et al. (2000), Gyeongbuk Cretaceous
Kyung and Chang (2001), Pohang-si sedimentary Cretaceous
8 Yugye Kyung (2003), Buk-gu 3620144 129.3045 10 45 RL+R 075 40 10 rock, sedimentary v
Lee and Yang (2007), Cheongha-myeon Quaternary rock
Choi et al. (2012) Yugye-ti sediment
Gyeongbuk Cretaceous
9 Naengsu  Kim, C.-M. et al. (2020) pg‘;i‘fgf‘ 36.08909 12925871 15 42  RL >6 %‘;ﬁﬁfﬂ”ﬂy sedimentary v
Naengsu-ri rock
Gyeongbuk
Gyeongu-si Paleogene felsic
10 Byeokgye2 Song et al. (2020) Gangdong-myeon 36.06908 129.25552 28 86 RL granite intrusion(?) Vv
Dangu-ri
Gyeongbuk
11 Dangu Lee et al. (2015) Ga%%%‘;?g%;;;‘eon 36.05998 12925403 15 75 RL 015 15 ng‘glfn“;i? granite v

Dangu-ri

¥79



Table 1. continued.

GPS

GPS

Fault Fault

No. Inve]{]s;;gl:tlon o}r{‘;':zgfgge Administrative District coordinates  coordinates § t?ﬁ(l; FS}M l;aulet Striation ~ Striation ]ijil(ljltthc((r)g Western block E;Zt:l?l S/[u(iig:;}{
(Latitude)  (Longitude) P yp (trend)  (plunge)
Ryoo ef al. (1999), gye"“g,b“k, it -
12 Byeokgyel Chwae ef al. (2000), S yde(;“fv_ﬂf‘eon 36.05964  129.25389 11 80 RL o011 8 03 sggi‘;ne‘:l? V(;f:ﬁfcf v
Choi et al. (2012) %angu_ﬁy
Ulsan-si
: Cretaceous
Cheon et al. (2017), Ulju-gun Cretaceous .
13 Jeoneup Lee et al. (2020) Duséo-myeon 35.66481 129.1747 20 70 DL+R 200 45 >5 (felsic) tuff sedlg)l‘einary
Jeoneup-ri
ILJJIISL':I-H’_SIII Quartz Cretaceous
14 Guryang Lee et al. (2020) Dusejo- nﬁyeon 35.61608 129.14969 10 80 >30 porphyry sedimentary
Guryang-ri rock
’ L[lelﬁgrll Cretaceous ertaceous
15 Cheonjeon Ryoo and Cheon (2019) Dudo}llg-myeon 35.61608 129.1497 10 70 RL 011 2 >100 (feldsic) tuft sedimentary Vv
Cheonjeon-ri rock
Ulsan-si
Eonyang Ulju-gun Cretaceous Cretaceous
16 Bangok Cheon et al. (2017) Eonyang-cup 35.59661 129.14005 20 70 RL 020 1 >70 (felsic) tuff tuft
Bangok-ri
gll'san—s; Cretaceous Lreaseous
17 Taegi Lee et al. (2020) Hou }'l:r-lil-leup 35.589 12913752 20 70 RL >35 (felsic) taft  Sedimentary
Taegi-ri rock
Ulsan-si Cretaceous
. . Cretaceous
: Ryoo et al. (2006), Ulju-gun (felsic) tuff, :
18 Sinheung Kang and Ryoo (2009) Eonyang-eup 35.57503 129.13274 25 70 RL 20 Quaternary sedlgz]l:tary N
Jikdong-ri sediment
Kyung et al. (1999a), l[JJ}sa_n-sril Cr;ert;fie;gus Cretaceous
19  Sangcheon2 Okada et al. (2001), Sme{;‘]ﬁgyeon 3553436 129.10178 25 90 RL+R 30 Qﬁatema’ry sedimentary v
Choi et al. (2012) Sangcheon-ri sediment racl
Lim et al. (2003) Ulsan-si Cretaceous
: . : Cretaceous
Lee and Yang (2007), Ulju-gun granite, :
20 Gacheonl Choi et al. (2009), Samnam-myeon 35.52056 129.10178 10 70 RL 010 70 Quaternary sedl;gz;(ltary v
Choi et al., (2012) Sangcheon-ri sediment
Chwae et al. (2000), gllsl?_n;jll] Crert:r(lzietgus Cretaceous
21 Gacheon2 Lee and Yang (2007), Samnejlmfsmyeon 35.52163 129.10905 35 90 RL 033 20 Qﬁatema’ry sedimentary N
Choi et al. (2012) Sangcheon-ri sediment rock
Ulsan-si
” Ulju-gun Cretaceous felsic
22 Yeonbongji Ryoo (2019) Samnam-myeon 3551331 129.10057 17 80 RL >5 (felsic) tuff infrusion N

Sangcheon-ri

S79
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Fig. 2. (a) Schematic illustration and (b) photograph showing the internal structure of the Yangsan Fault core at

the Gogok site.
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Table 2. Information on the Yangsan Fault core at the Gogok site (modified after Cheon et al., 2019b).
L. Investigation Localitym
Investigation | Researcher or — - Fault Fault Fault Fault
Name'” Reference'” Administrative | -pe oo Strike® Dip® Type® | Striation”
District
Gyeongbuk N36.49213 RL
Cheon et al. Yeongdeok-gun
Gogok (2019a) Chuksan-myeon 010 70
Gogok-ri E129.40973 RL+R 073/68
ogok-ri
Internal Structure®
Width (m) Kmt?matlc Deformation Characteristics
Indicator
= Comprises alternating zones of fault gouge and cataclasite, which con-
tain host-rock lenses.
® Divided into (from west to east): (1) basalt-derived gouge-cataclasite
zone (ca. 2 m-wide; section A); (2) purple mudstone-derived gouge zone
(ca. 12 m-wide; section B); (3) basalt protolith (ca. 5 m-wide; section
C); (4) purple mudstone-derived gouge zone (ca. 4 m-wide; section D),
(5) purple mudstone protolith (over 10 m-wide; section E), (6) purple
mudstone-derived gouge zone (ca. 20 m-wide; section F).
.M . - section A: mainly composed of brown gouge layers and intercalated cata-
agnetic . - . . O .
anisotropy clasite layers; reverse-dominated striations with a small dextral compo-
nent (rake angle: 100°) observed on slip surfaces, which are anastomos-
Fault Core 60 of fault ing and link up with each other.
ouge (RL) g P i .
. Sglickenline - sections B and D: mainly composed of purple gouge layers intercalated
(RL+R) with NNE-SSW-striking light gray sandstone protolith (a few cm to sev-
eral tens of centimeters wide); NNW-SSE-striking magnetic fabrics
within section B indicate dextral movement.
- section C: highly fractured basalt derived from western body.
- section E: highly fractured purple mudstone derived from eastern body.
- section F: mainly composed of purple gouge layers; infrequently ob-
served blue and gray gouge layers.
® Thin (~2 cm), highly polished bands of gouge along the boundaries be-
tween the sections.
® Mainly eastward-dipping geometry.
Hanging Several
wall tens of
Fault Damage meters ® Shear fractures with similar strikes frequently observed within western
zone Several basaltic body.
Footwall | tens of
meters
Basement Rocks Information” Remark
. . Radiometric Age (Ma)
Lithology | Stratigraphy Method Age ® Multiple fault core is composed of several individual fault
core strands (sections A, B, D, and F) and sections of proto-
. Hayang lith (sections C and E).
Hanging | Purple Group U-Pb <108 Ma | ™ Detrital zircon from the Ullyeonsan Formation sandstone
wall | mudstone | Ullyeonsan has U-Pb SHRIMP age of <108 Ma (Kang et al., 2018).
Formation ® E-W maximum horizontal compression is reconstructed from
Footwall Basalt Yucheon striations in section A.
Group

et al., 2008; Kim et al., 2011). o]ufj £ X]= -5 9]
Wt 27, S )stehs 54, e §
A, $A19) 2 5 T o] BEo] Foj
S8 AYA| ZstaL oA A olA B 8 9
o] "t}e.g., Barka and Kadinsky-Cade, 1988; Sibson,

1995; Kelly et al,, 1999). o]2} 37 @A) Sk
237 0]7] gE 9o =<2l w3 (unfavorably ori-
ented fault)o]gta SX|g= FgFo gz Folx=
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A ©F9 A&Fol Sttt FF= vE = Aok
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Table 3. Information on the Yangsan Fault core at the Cheonjeon site.
o Investigation Locality®™
Investigation | Researcher or — - Falult4 Fault Fault Fault
Name Reference Adrr}l)l'mst.ratlve GPS coordinates Strike™ Dip® Type® | Striation”
istrict
R dich Illel_san-si 35.61608 RL 011/02
. Y00 an eon ju-gun
Cheonjeon (2019) Dudong-myeon 010 >70
Cheonjeon-ri 129.14970 R
Internal Structure®
Width (m) l%rllr(;?(r;g?:)lrc Deformation Characteristics
u Cqmﬁrises al{(e{nating zones of fault gouge and cataclasite, which con-
tain host-rock lenses.
® Divided into (from west to east): (1) tuff-derived gouge zone (ca. 5
m-wide; section A); (2) tuff protolith (over 8 m-wide; section B); g)
tuff-derived cataclasite and breccia zone (ca. 30 m-wide; section C);
= Slickenline (4) sedimentary rock-derived gouge and cataclasite zone (ca. 17
(RL) m-wide; section D).
= Gouge drag | - Section A: composed of purple, gray, and light gray gouge and cataclasite
layers a few cm wide, but also protolith lenses a few cm wide.
(RL) - Section B: highly fractured tuft derived from western bod
Fault Core >100 = S-C fabric - Section C: composed of purple, gray, and light gray gouge and cataclasite
of foliated layers a few cm wide.
. %?U%e (F{{) - 1Section D: composed of dark gray gouge layers and infrequent cataclasite
ast rotation ayers.
(RL) = Mainly NNE-SSW-striking and eastward-dipping (>70°).
® Dextral movements based on striations, drag of fault gouge materials,
S-C fabric of foliated gouge, bookshelf structures, and rotation of clasts.
= Steeply-dippin f(iliated ault rocks offset by moderately east- dipping
minor reverse faults.
® E-W-striking foliated gouges within section C indicating dextral movements.
Hanei Several ) ) . o
Fault Damage angmng| . oc of ® General orientation of eastern sedimentary rocks similar to that of fo-
zone 8¢ wall meters liated fault rocks within the fault core (NNE-SSW-striking and
east-southeast dipping).
Footwall| Unknown
Basement Rocks Information® Remark
Litholo Stratieraph Radiometric Age (Ma) | w Tyff-derived fault core is mainly composed of cataclasite,
24 graphy Method Age breccia, and some protolith, whereas sediment-derived
fault core is mainly composed of gouge and cataclasite
. layers.
Hanging Iﬁé%?utgl Hayang ® Reverse movement was followed by dextral strike-slip
wall Group movement.
sandstone m E-W-striking foliated gouge in section C is interpreted as
a result of clockwise rotation during progressive dextral
deformation.
Footwall Tuff Yucheon = The western boundary of the fault core is located to the west
ootwal u Gr of Cheonjeongyo-bridge, and is now covered by recent
oup :
sediments.
uaterna ovement Information
Q ry M Infq i
Quaternary Quaternary offset Indicator™” Slip Rate!? Age of Las]t3
(10) Movement
Movement Type Marker offset (m) Formation Age (ka) (mm/yr) (ky BP)
R() Quaternary Horizontal | Vertical | Method Age
: conglomerate 0.2
Remark

® There are the two observations to suggest Quaternary faulting within section C. The unconformity between the old fault zone
and the Quaternary conglomerate is offset by planar surfaces with east-side-up kinematics (10-20 cm vertical offset). Adjacent
to the inferred structures, vertical foliation is also observed within the matrix of the Quaternary conglomerates.
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Table 4. Information on the Yangsan Fault core at the Taegi site.
Investigation Locality™
Investlgatlon Researcher or — - Fault Fault Fault Fault
Name'” Reference® | Administrative | ~no o oo Strike® Dip® Type® | Striation™
District
Ulsan-si N35.589002 RL
. Ulju-gun 020~
Taegi Lee et al. (2020) E >70
onyang-eup 030
Taegi-ri E129.137525
Internal Structure®
Width (m) Klngmatlc Deformation Characteristics
Indicator
= Comprises alternating zones of fault gouge and cataclasite, which con-
tain host-rock lenses.
® Divided into (from west to east): (1) tuff-derived breccia (ca. 3 m-wide;
section A); (2) sediment-derived gouge and cataclasite zone (ca. 5
m-wide; section B); (3) tuff-derived breccia zone (ca. 8 m-wide; section
= Slickenline g()),n (éll)))sediment-derived gouge and cataclasite zone (ca. 19 m-wide; sec-
(RL) e . . L .
Fault Core =25 u S-C fabric of | - Sf:ctlolzls Aand f? c%mpgsed qf tuff-derived breccia with brownish ma-
foliated gouge trix and no preterre orientations. ) )
- Sections B and D: composed of purple to dark gray, sediment-derived
(RL) : . !
gouge and cataclasite layers, but also including sandstone lenses.
® Principal slip zones a few cm wide located along the boundaries between
sections.
® Striations indicating dextral slip on the slip surfaces.
® General orientation of foliated gouges shows NNE-SSW strike and steep
eastward dip (>70°).
Hanein Several ® QOrientation of sedimentary rocks in the eastern damage zone becomes
EW8 tens of highly deflected close to fault core; the general westward dip changes
Fault Damage| wall -
Zone meters to a steep eastward dip near the fault core.
® Some minor folds in highly fissile materials observed in the eastern dam-
Footwall | Unknown age zone.
Basement Rocks Information® Remark
. . Radiometric Age (Ma)
Lithology | Stratigraphy
Method Age . o . .
- ® This outcrop is interpreted as the eastern margin of the main
Hanging| ¢ 1ctone | Havang fault core. The western margin of the main fault core is now
wall Group buried under Gyeongbu expressway.
Footwall| ~ Tuff | Yucheon
Group
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Table 5. Information on the Yangsan Fault core at the Yeonbongji site.
Investigation Localityo)
Investlgatlon Researcher or — - Fault Fault Fault Fault
Name'” Reference® | Administrative | -po L. tes|  Strike® Dip® Type® | Striation”
District
gll_sa“'Si N35.51331
Yeonbongji | Ryoo (2019) Samnifﬁﬁ“eon 017 80
S Vel E129.10057
angcheon-ri
Internal Structure®
Width (m) Klngmatlc Deformation Characteristics
Indicator
= Comprises alternating zones of fault gouge and cataclasite, which con-
tain host-rock lenses.
Fault Core =5 ® Divided into: (1) purple gouge zone (ca. 2 m-wide; section A); (2) proto-
lith (ca. 0.5 m-wide; section B); (3) brown cataclasite (ca. 1 m-wide;
section C); (4) purple gouge (ca. 0.5 m-width; section D); (5) protolith
(ca. 0.3 m-wide; section E); (6) brown cataclasite (ca. 0.7 m; section F).
Hanein Several
8INE tens of
Fault Damage wall meters
au & ® Highly fractured and hydrothermally altered.
zone Several
Footwall| tens of
meters
Basement Rocks Information® Remark
. . Radiometric Age (Ma)
Lithology | Stratigraphy
Method Age o .

- - ® This site is interpreted as one individual fault core strand

Hanging| Fels1_c within the multiple-core fault zone, based on the Yeonbong

wall | intrusion site ca. 370 meters southwest of this site (Choi e al., 2012).

Footwall| Volcanics I—gyang
roup
Quaternary Movement Information
: (11
Quaternary . Quaternary offset Indicator Slip Rate™ Bz/?(;gse(r)iel;latl(st
Movement Type'"” Marker offset (m) Formation Age (ka) (mm/yr) (ky BP)
Horizontal | Vertical | Method A
R Quaternary orizonta ertica etho ge
conglomerate 0.6
Remark

® A highly polished thin band in the central part of Section A is interpreted as a Quaternary fault splay based on transected
Quaternary strata showing several tens of centimeters of offset.

® Although this could also be interpreted as the result of relative erosion within a weak fault zone, the relatively sharp nature
of'the inferred surface, combined with its eastward dip direction, suggests that it is reasonable to interpret it as a splay fault
rather than an erosional surface.
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oo nol 2] A|ZWBE FAEkE AYTRA
o] whea}ar ¢lol(e.g., Son et al., 2013, 2015), LA
S S AE AT Fetoll A2 F 2 A|ofs)
o] el TR0l Aok TR L4
of 715era BA) That ALZS A wf GO
tHe.g., Han et al., 2009; Lee et al., 2016), F T50]
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A& 5= 5] g 1A FHL it
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7F5AS B71eke B o o (Kim, Y.-S. et al., 2011,
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olafiet= 7] ¢l A Kol OSL A& ¢
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Qth(e.g., Choi et al., 2004; Kim, Y.-S. et al., 2020).
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S0 OSL Ad] 2= AEHH 02 TEEI 3130
= E5haL A7) 7F Bl A 71 A 2]
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