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marine terrace deposits in the Yangnam-myeon, Gyeongju City, Gyeongsangbuk-do, Korea. Journal of the
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ABSTRACT: The occurrences and evolution of Quaternary 2nd marine terrace (10 to 18 m in altitude) deposits
at Naa, Jinri, and Suryeom area along the coast of Yangnam-myeon, Gyeongju City have been studied. Those
deposits consist of mostly gravelly beds, and their depositional environments are interpreted to be fluvial,
backshore, foreshore, and upper shoreface on the basis of their grain size, framework, sorting, roundness, and
bedding. The vertical profiles of those marine terrace deposits show the over-all sequence of transgression and
subsequent regression, and are correlated in terms of relative sea-level change except the difference in their altitudes.
The differences in elevations of the bases and surfaces between the terrace deposits are deemed to have been resulted
not from original topographic relief but from rate of uprifting and tectonic movement, which suggests that the
elevation variation of the marine terraces in eastern coast of Korean peninsula should be discussed later in diverse
aspects of stratigraphy, sedimentation, geological structures, and physical properties of basement rocks. The
absolute age data for the 2nd marine terrace deposits in eastern coast and the vertical profiles of the 2nd marine
terrace deposits in the study area showing transgressive and regressive sequence suggest that the 2nd marine terrace
deposits were formed from 90 to 80 ka during MIS 5a. The sedimentary features of the recent gravelly beaches
in study area are very similar to those of the examined 2nd marine terrace deposits, indicating that shoreline
topography of study area has been changed little since late Pleistocene.
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1. Mo

A7) EHFE AZAH O EH7| 5 F AL}
7V 717k A1719] 7180)7] Wizl A9 2
glo]| thgt o3& v 2 A 9] A7 ¥SE
olafigt= ol F-83t FRE AlFal TrHZazo et al.,
2003; Zecchin et al., 2004; Pedoja et al., 2006; Claessens
et al., 2009; Robustelli et al., 2009; Kadiri et al.,
2010). ol=gt A &Kol 2zt A47] EHF
o thgt A+= A%, B, AtHSA & thdgt #oF
o] 24 o]Folx om, 53] NPHo= Pt
o] Asfietolut Fafiete] wlsf Falet A HellA
H]54 golsiA QX% 7igte] Feleto] W st
G E o2 2 A7 WP E $eh(Oh, 1980,
1983; Choi, 1996, 2004, 2007; Yoon and Hwang,
2000; Choi et al., 2003, 2009; Yoon et al., 2003; Kim
et al., 2005, 2007; Choi and Lee, 2007).

A Sl ArR TS o olRelzl A

S Ajaka 9 Agatael A7t hR e A
3+cH(Oh, 1980, 1983; Choi, 1996; Choi et al., 2003;
Yoon et al., 2003). o] AT= F=2 JATFTFHS
AR5t A =E AFESHAL StE FASk= A
47] B8 Z0] Al 4hES Fe A9 7 diBle}t §7]
& AEE iAo 2 o]FoJFHtH(Yoon and Hwang,
2000; Yoon et al., 2003; Choi, 2004; Kim et al.,
2005, 2007; Choi and Lee, 2007; Choi et al., 2008,
2000). Aol 924 719 AaEA0] 25t A
2% (Lee et al,, 2012)0] 0|01 F .00, ol2} A
bk AR EAS Hofl 3h-E giolA 71hgt
MRS E(tephra) it S5 2E)4 7198 T4
E(loess)E L= it FAHA7IE =3
= B =215 HF 1ok (Choi, 2003; Inoue and
Choi, 2006; Choi et al., 2007). w}2tA = E
259 49 Are 4d SAHULY, o §f
bt & B2 30] A7 HAsA = A AS
H SAH]Z} o] oA QUA] g2 AdEjoltt. ofet

AFET=] FAEA7ON et =k
d g dAkEel s S4€
AR S48 Adoldoll AR, siraTE 7

of gt FAA Q1 Ao B E3F Tt shetet
T AAH ] SN E oA HA Sk Hlolth
FoletY] A47] Qe | Fof et EjHEA
9] o]afie} E|A e sfAl2 o5 sist EjASY T
4S5l dled WS skt 7|2AR
7} HH, o|F T8l Al47] Seo|AEA TS| A
2 sllet WE 7|53 iR 244 St st
O] A AT SAu] Y A= =E AAZ
% 1% Rolct. Foiek sieke Ej22o) 254
3} E 1 g5 e AT REH o2 o]0 21 v}
Aok (Lee, 1985, 1987; Choi et al., 2008), o}2]
3 Abeolch ATA|o Je) sjekgy HA
2 Aoshe SUTR) ATE Fo) A3 Sekk
2 A St B Ee] BAo] AAE v glork
(Kee et al., 2007; Choi et al., 2008), A2 S FT-2]
o] that AT ulEat Aeolch. wetA of
Aol A A FEE Uoh, X8, 9 5
9 #iQt X Gof| Fzsk= A2 sfietdte] WEH
A5 L2 o5 EAFY HHAHeHE L
= 7|A5te] o] & v e 2 B A S ZF XA 4
o sl HES 7152 siAstsle, olE ARE
Ej2 o] A2 sfetet] FA T shAlstth
o] Aol A FoiXl A47] sfetettol gt B A
A Qe AF A= AT A sidET Y] 5
Adielof 712 A w7t HE B8, o2 Flet A
o bt A 7t FAYE|= B2 TNE
FEF AN A47] AF2EF Y 54 olst
= Hlol= &3 ug A 272 5= 3l Aolth

2. Xd & XE R

AT A H2 A& BFA S L sfigtrtel
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ALY 1). T FER Ao BEE-
WA o ole A9 A AT EAo] wekkof
9103, 7] 2] M Hroi o] o] 23 sfehale] e
2 o] FRAE F FATB M Fa g I
2 7M. o] A9 serile oA om A AA)
o] Thegt Holu, 2L vuk 2o] aekg oz}
o2 0 2 WidE]o] Q)i Yoon and Hwang, 2000).
AFAY BEe) vo} Aol L, WE] 4
FH ol hAHo] weEe] Qo o5 = of
AL AR FEEOZ BT, SR LM
Hol wj3) $r29] Bo| 2o} sixle] WA EF 10
km o402 LpbHo] ula] 3189 27} 2 Hol
o}, o] % alalo] FaIRka Thib x| ol afl(t
o a2 5 5hA S8 o] 'WEE o
At A HE AAIB7] &) £A] 5 shl SRAEA]|
off £JTHIH 2). A EA= F2 HAIE 33
ot 33 HAHY o R SHE glom fE
A 23]¢to] A AE3tth(Kee et al., 2007). o)<}
a7 WS D QHaiglo] Bx] AARE et B
55, o) 5 BMISHE S $ 3] of3) RATo ¢
olth(Kee et al., 2007). SFAER] 9] 7]t Wely]
2450 2 X (Park and Yoon, 1968), FE2S
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Fig. 1. Satellite and shaded relief images of study area.

TH2AS v =3 L G3A o]fo] fA|sH
o, ShAle] SHIekE 5 7P WS BES Holk §
3ok ti & 2 Y SR o= A QMo A A
Fob)go] steln g4 YRS T X,
S Holl= ol50] AeEo] B4 332 54
ool v sHA A=l o] Ath(Kee et al., 2007). BT
2 SkAl P IMKILRE sk Al F M E
719) HAIZA 4 AW 22 Holn] A7
9] 7|9k o] Eoh. AFA ] ERUNE FE
Tz} 24T So| & et o] Ao @et
o] K-Ar At} 20.89+0.48 Ma 2] 7] u}o] 9.4
£ R|AJetch(Lee et al., 1992).

S a5 sfieke] diE, ¥4, 1] 59 X4
oA SiRtTe] TN DS v % 67)
=0 QP (AIL T <5 m, A2 © 1025 m,
A3 T A QH: 17-35 m, A3 @ 12¢H: 25-50
m, A4 T 40-70 m, A5 T 75-85 m)7} HILE
2 cH(Chwae and Choi, 2007; Choi ef al., 2008; 1
9 3). 3t Choi et al. (2008)2 4 2 A7)
01 117-132 ka A]7] 2] d<=mo] A=t oF 6 m &
= =99 AE sy, 94 Aol diE & g
A Ht sfeheht o] =7 oF 10~15 m B = H2

N 35°41'0Q"

Andestic tuff and
Tuffaceous sediment
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§ l: - Ulsan Formation
S
1 E129°28'00"

Fig. 2. Geological map of study area (after Kee ez al., 2007).
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Elevations of the 2nd marine terrace in SE Korea
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Fig. 3. The elevations of the 2nd marine terraces in southeastern part of the Korea peninsula by previous studies.
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Fig. 4. Simplified elevation profile of 2nd marine terraces
in study area with elevation of measured sections.

< A A8kt Kim et al. (2007)-2 Q7RG 1<)
A2 etk 9 A3 St B A AHdF o R
HE OSL A& &3l 22 oF 60-64 ka %
116-126 ka2] A|7|1& ¥ a3t

A2 ettt AFA G0 A2 Skt F
71 WA B2 AFHoZ2E A2 sfetehe]
Betdol] 7P AASHA AAETHIH 1). o] A+
oNie EEZLZRE yol, A B 34 A H9 A
2 ot EAFS A7 ez ARstgon,
ET Yol X Q1 deke] +=F A 7F A A =
oF 3.5 kmo]|t}. vo}, Ha], =3 2| Fof| A2 Felct
T HAS =S U 47 -4, 554,
A HRFe R Yot A7 9 X HS AR 5
QAT Abashs Wakolw, X A9 @AY 3
b A o] FaPgt S o] Bk

SHH A oA skt RS wE A=
Lol 2|90 ot 25 E 7Hg He| "olA Jlon
(9F 200 m), M2jet 4= A H2 242} 9F 30 m, 80 m
2 Lo} 2o vlaf sqto 2 RE 7hrto] Y|zt
(2 4). yol, A&, 8 A Hol|lA 9] FHFH
71A 1%==ZF2F 15 m, 9 m, 7 mo|y, LA Q] 11
== 27+165 m, 115 m, 8.8 m, =&% sfjergt

HA3] T 2215 m, 25 m, 18 m2 A
ufe} sleh S

ol
3 EHSY ¥ BNa

A7 o] Wekshe sjbeire) maThee 7|4
QI 1 A gJol RO ol AU ElFFOR
THEG AT G A7) HAFE AHPZo] W
Yo ThE ATk 9 iR dFo R T4
of glom A W o]dFe 35| =B} AFAY
Al Fol A B H2 3L A, vk, B, Yol
%2 59 2229l wslo] wet 242ko] Bele A
o FRIGOW(E L Y 5,6), 2 A o|F
T HAS AT HA8 L chew g,

3.1 Lo} XA

311 §3% EA

o] ee] A2 sekey Hl e Ao 87|
ol b 202 10° o]0} AALE FHAIm kel
QIEHLR 7). o] Aol A= 7o) FA ko=
oF10 m HolA 9li= T A7o] Bt 2 M
.00, 127 0] 223l u]3] 4] o] IR FTHL
% 4). 104 2 2ol 4 BAHE HHFe mE
ARG FNIhe RAgtoR WBsh, RAgt
w0} T vt 2o 77he: 24 70] 1240 1l
ApdE oz,

124e) A9 4le) BeEgzen Ty,
251521 N1 9] 232 o 30 cm ] 7o 5] o}
7| 2] AR ) gm 2 FAE HHFo ool
dnbes} Fom B Bt Holt(ad 7A).
oF 20 %] 30 cm} £79) N2 S| H5L o)
o) AR T, Aok D Bgo] FEd

Ho|tH(Y 7B). N2 ]85 N3 w9z 3o
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40 cm@] FAE 7HAH, N29k ARt GA)%] 9] 1k
AL R o] RoA k. ESF Ak Yl HHE YT
g Holth N2¢F N3 = HHol5e|7t 3542
2 W A 23eke] Aol vehdt oF 20
cm 712 N4 @ 525 B3k dvpeet F50] &
T3 AR &) AL R o] FoA glen, o] FF
oAM= B80St Uehdt. olek 37 N4
M= B HEo] T3] WEHET N4 el
€ EYSol &t EYS e Hot A9
A2 sfbekt FrbH S Lde Aotk (1Y 7C).
Lol 2214 9] Ej2S-2 5719 S EHSo=
ek HsHE T E2S N5= oF 40 em @] 7
AE 7 o2 29 HSTe 92 78RR =
A, G2 F2 AYE SR Aol dE R
T/4ETH (™ 7D). Yrtes obdd WA ot g 2
21NN FEEHE 29 HHSHe AolEg B

QItk. o] E23 4919] 15 cm FAY N6 w91=)4
o Anke U Ego] FuF A9 WAFol
o}, F35 om o] FAAE A N7 Wl AL
A A A g TR, dehms
22 ot B 1Bl 1Y 7E). N8 ©9iH
452 51919 Noat G415 S24 9 5718 5l
oF. 2445) ot Z512 NSel 4t 22 7] 84
o YA WA BALE THE Fo| ThA veht
U A2 e gHeThaY 7).

3.1.2 3|4

Lol A9 1234 9] N1 &9 5| & 3-9] 4%, AY
N NFE ZAZA7IA] thFet Y=g 7HR] = G A
9] £} obzty WA ot o Hnte X E7FSt
259 442 2H(backshore) 740l 4 9] E]ZS
2| AEFHGupta and Allen, 1999). 3+ 212 WA

|
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Fig. 5. Stratigraphic sections at Naa, Jinri, and Suryeom areas.
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Table 1. Description and interpretation of each sedimentary units in three examined marine terraces.

Descriptions

Units Grain size Framework  Roundness Sorting  Grading Imbrication Interpretation
NS Cobble to pebble Matrix- Verv poor
(boulder bearing) (cosalils)g?grrtaegl wd SRl?undeg . RAS None River/stream
N9 Cobble to pebble  sand matrix) (Sub-rounde Poor
N1 Boulder to granule sub-angular in Weakly None Backsh
Cobble to granule boulder)  Very poor inverse- ackshore
35 (boulder bearing) graded (Gupta and
Allen, 1999)
S1/S10 Cobble to granule Rounded Poor None
N7
12/J7/19 Cobble to pebble Moderate %e.aw.ard
S3/589 'PPING
Both
N F h
Moderate one seaward ., CZ;SS g ;en d
S7 Cobble to granule to an S8 (Upper
Clast-supported poor landward shoreface)
Rounded dlpplng (Gupt d
N6 /N8 Pebble owend Well  None Allen, 199
J4/16 /18 -rounded Seaward Buscomb and
J1/J13 dipping  Masselink,
S2/S47S5 Pebble to granule Moderate “;Zilkelg 2006:
S6/S8 Granule Well g None Bizzarri,
N4 Graded  weakly 2010)
N3 Pebble | Seaward
Very well “:;553' dipping
N2 Granule grade None

WAZE S Yokerl £ Bl W) Age] Yop
Z7F$A g2 A2 ol Aol $et 2l IF
o slebE o zyE fUsgies AARITH N2
N3 % N4 BHEjEH L AN o R ke W B
o] mj-¢ o stal, HHolFE T BRI Y
e, IAFe] dEo] ARETR o] & ElF 5o At
(foreshore)&73 ol A FAAE NS R AISHGupta
and Allen, 1999; Buscombe and Masselink, 2006).
SHH 223 F|51EQ1 NS T &8 32 N1 &9 &
R R !
A2 oj2olA 9lo] N1THe Ffo]& melth. o]
N59] E]&of| 513 0] Faks nH3-= AlAkeHH, o]
ot 51y BAL WA ATA S Bo] wrekEl LA
SAl) QRGPS A0 oAFITH N5 49lel N6,
N7, N8 th9]E] 222 N2, N3, N4 9| |2 =3} ut
A7HA 2 A A ThEo] 3wkl B
< AAe1H(Gupta and Allen, 1999; Buscombe and
Masselink, 2006; Bizzarri, 2010), o]o]] w2} AlH &

(A1) 9 2AA(@AD) e B o] BEo

EAE Aoz oA o|H3t B 222 A
ol T2 o 2] o] e o] Rol A M B
2 o] A3t2(Buscombe and Masselink, 2006) 3}
o £ @ Anker} Besie 71aAe) 9 )
) 7A17E 22€ Roli= NO B9 E| 3-8 Nagk o}
W2 SR 0] RS W Ao jHc,

32 Xlg| XY

321 H32 EA

g A9E F 79 &9 EHFoE FREHY
(2" 56). 17| 2|99 FohH ] EHF< J12
SHRo A 7]9etke] HES ST 4= IR EE
O =2 o5 m AHA GF} 1 519 EFUE 7]
HHetato] FAZE SRIE T2 8A). J1 S EH S
< AR 9] XA WA G A EHt oF 20
cm T F 39 15 em= ZEARZo] AR,
AR5 emoll A= FR7F SAlISH Uehdt o

E
5
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Fig. 7. Occurrences of the 2nd marine terrace deposits at Naa area. A. Very poorly sorted boulder to granule bed
of unit N1 unconformably overlying basaltic basement rock with irregular relief. B, C. Granule to pebble bed of
units N3 and N4 showing normal and inverse grading. D. Very poorly sorted boulder-bearing cobble to pebble bed
of unit N5. E. Repetition of cobble and pebble beds through units N6 to N8. F. Poorly sorted and sub-angular gravels

of unit NO.

UHEE FEEH Eg2 BFolh n|ofstA 9ol J2 73910l =13 EHEAS2 13 L3 HA
S7F U 89 dEF27 REFeE B S Eo|H FAE F10om =2 J1E T ¢ H
ZHEH2E 8B). &F 17 em Q] FAIE 7= HAIA] DRtk J4 EHEA S oF 20 cm AR GRA] <]
9] 2 D EASS A WA AApgo] FE o] IAZER FAAET dukE B E52 o Hol
T Yt FEEhal 252 Bolth 2= o, JEsRE I wEEn |5 gEHSS 9
Jlol At 22 J59f JEF=7F Hehdur g3do] A9 Ak WA FRA= HEY, FAE oF

2 BakE ) orert. 20 cm o|ck. bl Fou} e uj$- Baksiol,




Hubg o dgol2a)s} vleks7) ehdeh(1d
8C, D). J6 THSIE|H2-& ok 10 om %72 39] o J4
oF A3 | B4E ®elth B3] J4o] vla) A5
o] QlE7} H$ EATA BAEE S wol
ZTH(LY 8E). °F 20 cm $A19] J7 Y HAELE 2

Fig. 8. Occurrences of the 2nd marine terrace deposits at Jinri area. A. Basal unconformity surface. B. Graded pebble

5 GFA| 25Ho| Exoks M2 sttt BRI M 3 FYNE =8 425

S, 9F 10 cm 709 J8 SR HEL Jaok 42

U HAGE Bk A AY HAS 28R
HAB= ]9 G4 J2 3 J4ok FATL HEHGE Kol
o, FAE oF 10 cem2 & oz g wrddint
(L9 8F). J99] Aflolle Fi4 o= g =3

o

bed of unit J1. C, D. Poorly sorted gravel bed of unit J5 including boulders. E. Unit J6 with imbricated pebbles.

F. Cobble to pebble bed of unit J9.
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SR oF 1 m A9 9818 EofEo] gel glek. £ v o s AU WA gud) 29
AGAR)S AFol 2HH o2 4 3] WEEl]
322314 Yok B4 Balt. ojefat Bl e

2 A9 HHS2 5 dAHASS AlLfstr E2 Aath el o] Aol A mho] o | A

Fig. 9. Occurrences of the 2nd marine terrace deposits at Suryum area. A. Poorly sorted gravels of unit S1 uncon-
formably overlying tuffaceous basement rock. B, C. Inverse grading observed in units S2 and S3. D. Lenticular
bedding of unit S6 decreasing westaward (landward) in bed thickness. E. Unit S7 with lateral change of bed thickness
in dip direction. F. Bidirectional imbrication preserved in unit S7.
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ztolof 71Q1g REEAQ] EHS AAIEtHGupta
and Allen, 1999; Buscombe and Masselink, 2006;
Bizzarri, 2010). 3t8 w|oFet Ho] 2o WS
AEE A7 2HE AAE Abo| 2 wEA o] EF
&)= "kinetic sieving” Ei= 1= 0] of|14 2] H3lof| of5]
AlEE A floll 28E YAFEo] Ysl="overpassing’
A A= A=, 0|9} 2 EJFEA]2 ApdE|
w19] EJHEA F shto]tiBuscombe and Masselink,
2006). E3t RIHSHA Wdsl= HES 59 Q1H
T2= ool 93t EHS A|AIgt}(Bluck, 1967,
1999). 3t o2 G E A= 2 JXR]9 &
Aol A HE Greztx] o] theket Y=} ofty
WA ot % 9] Hnte, B3 B, ol @ A
4HE 59 B3 B4 7= |6 B9 E RS ¢t
29| Bl & E= s HthGupta and Allen, 1999).
s 2] A H 9] -3 1A Ja7tA] = Het
2H4, J6= 3ok 1A Jooll A JI7HR] = A etket
7o EHE= s drt

33 8 XY

33133 &4

T 92 Z 10709 G EH S o2 AT
(L9 5, 6) 1071¢] FLEH T L5 GA|X] EHF
ojth(1d 9). s S1 ©HEASE 30 cm 9
FAR, =& dHo] =2 o] obd HALX Holz} 4
9e] dEo] &8 Yot EHOA YF EAE FAF
< ROk ARE © 2= bz A] Sfr e = g
Hr}. ol E WA opztg o] Hnte W ESRE E5S
7FAH, 10 cm W] 9] FRpzo] L-AlsHA Uepdth( L
d 9A,B). 10 cm W} 9]9] FA = Ugd S2 &= A
2 A WA YRR A= n]okgt H3go]
287 HEEH 19 9B). Yt 9 B2 oFSs}
I ZA A o= Rz -AISHA Uehdth 35
AL e WAkl FH O R0 HAE 7=
AL 27} gt S3 EE -2 ¢F 10 em
AR F2 GAZ WA A= 49t dute
= 5okl B2 HFolr JdH7tx7t yepdth
(L9 9Q). S3 490l 2= 54 T EHF 2 S5 T4
B 32 oF15 cm W] 9] A= 5191 S2¢9F F-Ak
A WA e = S =l ekt o 3ol
27} s B34S HRlt o]}k & 5112 S2,
S33} npE7IA| 2 JE59] QIH27F &5] WEH

S6 T EH S FAI7F 2F 18 cm W] 2 F|k7t
Z0] ZZo||A {A] Bl HZOZ LR Zo &
A7t o=t Hr|doz Wi, =25 569
3 AL oF 2 m Hfejo|ti (1 ID). S6- T
E YRR o]Rox glon, Unte 9 B2 oF
3t Holok. Iy 71xte] FAEE AApdelA
TEE 9 JETxE € HHEHE Ry o
HolFalE WAE A o=t} S7 A EH 2 T
7F €F 10~30 cmZ SQryaFollA S WaFo = 7
$2 29 FA7F FAYRAK Y 9E). F2 GAZ
oA a7k thFdt 22 A0 Yot oF
sjet 579 Bg-2 F3F Aol &1 W £
2 Z44E Bo] vkt ghH S7o A= djetrt
WeFo 2 o] QlExet 3 SA kool QA
F27F 25E Aol JeERdTHIE 9F). S8 T
E 32 561} FARRE ElFARS Holn, 59 TheE
2 EL S37; fARSE ElZAe & vehdtt 43
o AR 9 EAZQ S10 T EH S TA7t
°F 15 cm W92, 2 44 WA grda 74
ot guirs 5gt Holu Bgo] uj$ B3}
o, u] ket o) Sa] 7} Y FAE )

3.3.2 3|4

o] Ao} X5 oA 22 S1E Lo} & A1)
Ao ke B 2HEHT fASP B
o B33 AR\A 2] YAz A e oj2olx]
21 542 7T o] SR SaEn
(Gupta and Allen, 1999). 3t S20f| 4] S5 9] €|
2ol ol2= F=A WA IAZSI A A
] v H AL iAo Hazolx 2
S AN ] 5214 1Ho] o3t Ao 2 A
A}, o] 5 TeIE A3 vlok ool 3t e
st} ok} Hgol ofashn BT} el
U o5 THEHZFo] AEHAA FAHHN
22 FHEs) ZHGupta and Allen, 1999; Buscombe
and Masselink, 2006; Bizzarri, 2010).

5919 S E S == g GRSl A
sHA| wrgste QIEF2e J0]FE7F YEhA|
o= S6 B9 F o HASAL sl 4 2
ANA Q] E&-S A|AFSHH(Bizzarri, 2010). S7 S &
H2ol 4 e o AW TR WYL 57o]
ARHPES] EHAHE 9IS XAl Gupta and Alen,
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1999)563} 440 514548 ol S8 a4
29 A2 Wofiet &= saEm, S9
O E| A 2 3] ?:157} I3 QlHIL R}
sk o2 ulsol AgkRgel HAE Aoz 4
AEtHGupta and Allen, 1999). 53t 53 %
A A GuekEe JE, ABLRE] B Sof
ek S10 B9lE 2 ses] el Ag
FAFANAY EHHAEE SHATHGupta and
Allen, 1999).

4. ATKXA sl EIHSQ SME
EN
10

Yol 1o Elhre] 79, 12 Hol A Fobo]

A Aok 20] B2l s} ekt 24 el A
shy-eksh 0 29 BAA sk Lrehdeh(aY
10). o] Lot ¢jo] A 2 ke H2i5e] 314
3} afso] ot H4715 e A Aleteh 2wl 244
of F3h5 W AR SR A o] W v, 1
Aol SHEEAZY wre] trehtA] ofs A
51 FAl9] HRHS ThRA 2 B W 5
4% ZAAbe] WAk T HAye 94 wste) 2
B2 S 2 28 GAeE AR o] A9 A
Gt AR, AT SHo] o] A shete.
& =t}

Ael A HATEY F9, AEo R Aok
739 E)2150] A48 02 Uehd-2(13 10) © X
o A2 T A2 HHH sl Al
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Fig. 10. Stratigraphic correlation between each sections in study area, and interpretation of relative sea-level changes.
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49 G AU AL B g0l 44

2 5] YIS EE AN 7 o] A
eu o2 =aE HAFe|q BEo 7

5% HAZ0) AL FAYAD gEOR 24T
77} ghobxl 97 wisbh ek, olot 37
2ohy T2 Jlo] Uil Z2elA B
©% oF5 m Wojxl Fo] E5 7]igto] ekt
THLH 8A). ©]2} 2L 445 BAE o] Aol A2 8
IHTE| S 2] Ao 8l Sl aifmel 2
3} el 2| go] EAIFIEOH, |9k Zre AW 54
of we} Bl=F o] G291 T W} ekt 7]

Naa area

fine bay

Hete] =& 1wt gepzl A0 2 F4Hrh(Felton,
2002). o]o} 22 o] Ao sttt B A S 7] A 79
A QG715 @2 A2 st EAHS0 EA 7w
AAZ} 719kee] oAt R] A F-2 oY S-S A4
k= o=, s3] o]Fof setrt 29| ARE FHA
Eol §& AEE S sol ¢ 71X A&
= AlAFRITE

Y 292 M T EH S S1olA 28
O] EJFEAJo] Ve 1 AF9]9] S20 A 5E S9
7HA= A WA Waleh AR ] R EA o]
T 3] YHEE 7} S100]| A= ThA] S2tekE o] =4

Fig. 11. Occurrences of present gravel beaches in study area. A. Naa beach with continuous shoreline. B. Jinri beach
with small headlands and bays. C. Suryeom beach with continuous shoreline. D. Poorly sorted gravel deposit at
backshore of Naa beach. E. Poorly sorted gravel deposit including boulders at backshore of Jinri beach with sea
cliff. F. Cuspate shoreline with coarse-grained horns and fine-grained bays at Suryeom beach. G. Grading formed

in swash zone of Suryeom beach.
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S7do] vehvte st EA& HAt(H 10).
oj¢} 22 HAEA EZ Lokt X A oAt
ORIZRA 2 o] A Hof| A2 A2 S EA A
3 o]l s Aol & 717 AL}
opR| o]l |7 dofitaa AlARS E

kA Lo, X2 9l =3 A oA o] A2 st
o S| A HArEL ol HAESEY
e 231 2ol & Al Qstas AiA Y s W
71 59] SRl A M=t dir|7} At

5. E 9

51 S XY 82 M 5o EIN SMnio| Hlw
ARG dLQ sfictell= A4 sfinlo] WA &
gEo] lo(TF 11) o] XY A47] sfitt-EH
9] HHEAS oldliehe dlof 183 Bl AR S
Al &t AFA G gt F X A HS A9
gk Lot & =3 2ol = A 3finlo] HliA g
g Eo] glom(2d 114, C), 27| A F 9 gjete]
£ &R F=WHE g Q] o og) 4 FRvl
o] &2 o = drdE o] It ™ 11B). Yot R 4=
d A F9] A2 ajulofl= GRpol| AR ezt
A ohekgt 2719 g - Eo] yehdth(1d 11D). g+
A X A A2 afjnlofl= sl=RE E et A
HogHE {§H AYEo] AEstH, ol wat
H| 8] S5t g2 HQIth(1| 11E).

o]e} Zr2 AR o] A it X FEA & EH
EA4T A o A2 skt B3 Ee] HHEA
= A= Blas] & u, volel e |9 sfiettE
250 EA47152 g4 7] @AY 2 A9
B4} FAHA At S| ==L} T Afo] 9] {2
FRIER o]FofXl AP A E|Ho] o]Fo]Z]
o7}, 22 @A 9] vhot W = X} 22 52 s
g oA 2 ElF oz Hslgle Ao 4T
T A Gof| U e 9] T EFF
S1 9 S10]] Ago] YehtA] 952 A Fof| A
o] E|Fo] @Al @AY sfitat o] v|uF §
2 BRIA G oA o] Fol Fle-S AAFRETH

ARG AR A FRleA= arze] <3|
FAE vt F471 550 EE Rl R Y
2| 2 geof o) Ueht= A9AlF(swash flow)
o o3 FH== WEH (cusp)?] L (Buscombe

Y/

- BZ3

and Masselink, 2006)¢] z}Z 88l<] sfitAS w
2t 2 Yel, o] Z$ oA Tt 2| do] EE%
(horn) |G BTt AlPA 2 Yehtal 39 FA7E A
F o= giA Wedte] w11 11F). o
3t SRR = A sfioke] M etek ol A B A=Y
Y=ot T P4 WS} vlaE] g2 Aol
e 5= U3 A8l 2t o]} §HA| o] 2| 2
ZafRl o) At o A= T 9] o Z] pe]| oJgh
Al BA o] Atz Yehts g3ol3ee B
HoH 2™ 11G). o]} o] A2 @AY A4 sfiHl
oA HojF= EHEALE Aett viet Z-& A+A
o A7) st E RS EAHELT 2 FA
A& 7HAIH, ol= o] A H ¢ it AP E4do] S
O| AEAE o] Fof| A H5HA] ghskS3 AR

52 Siol TR U E|ss JIKE E1 A0|

Uot, 2] @ 49 A& A= 7ho] v 77t
& 72jo] ATl B3 7} x|l A2 s
SPEREe] AR B1, 7AA B3, B4t
5.8 2o 7ho] HEA 0 2 Fol7} 9th(H 10). ]
o digt galems Ha A 7 Ade] NYr|=
ol oJ3k L Ffol, 2| 7t 8712 Fol, A2 St
W7 B4 ol F0] T2 25 5L 7PEE B 4 k.

A2 ek B2 3e] Ao 745 Eie]
sk QAo 2 B gA] o] o ik X|ge] 7]
2 oo oJ3t 02 Wk 4 Yok A2 M)
o B2 204 Lk 4 m o] ¥$jolAle)
714 E319] Wsfe} ot A ool A Lehs 714
Ro| Xg 7|8 A7 K oo] sHo] o|Fold
A st A Aelol) AR ELe) TpA| A7} e
3 Ao opd e X|Al8) ok TPtk g 9 A
x|k Lo} 2]9] 7he]) LpEREE 7142 Ao o] 6 1
%) 8 me) F1 Foli= YaiE o) A7 7| Bo] ol
AC2 714 4 ek Wb ABA 718 ojg
Al Xele] 3 Holgke T ¢, AT
714 B39k 7V e 4 A o] ] Ao % 3
o) ek 7 WA WS Holn, o) % M) Ao
283 o} x| odo] e s o] o] 2ol FE Aol
o). ot A7 afHo] ol2oiRe v Seuk 21
2] x|et e afule) B0l Hale] shHo uh
olof wet sfuIEldE jo] Ha) 71 Qo] HaZol
Y ga7120] tehiof shk. Tt 7)uet 9
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SEEEEEEBEDEEERREEERS
Al A 7ol] GAVSH ehghe A2 sjohekT =)
2.0) 4| A1 7k 7| 4B L] F11 Zfol7h B2 GA]
2% 7] 2 Ro] b L X|A]8) 1.

wfeb 29 7 §7189] Zolet A2 SerET ¥
A ole) Mz g5o] AT A2 sekg e
#%0) 7|45 Hnok FHH E319) 19 7+ o]
o 7F53 AA 0 A 2 5 Ik PkE Fa
Qoll gt A|47] sfiQbgktol gt X2t §71&2
o2 AFAE oJste] ALbE v ok k=9
739 o W Fo YX|3 MY E X Zte g X 7t
atol7h glo] Hlwd dAT & §718(0.1-0.22
m/ka) & ZH=rHe ©j7do] XJuEe| gIeHChoi, 2001;
Lee and Park, 2006; Kim et al., 2008). 121} 2|
ZF A guitt A2 o2 §7]8(0.19-0.46 m/ka)>
Boltk= Adf7t AIA I Utk (Chwae and Choi,
2007; Choi et al., 2008, 2009; Hwang et al., 2012).
oliat o8 §7189) Mk 2A 20l 2T
o] 3ol g Aorl wEToL 2L BAAsulo] 24
st A Tolo] Z121e Atz Fgska
%At} &3] Chwae and Choi (2007)= 23} o|'g9]
sherellAle] 7189 Aol LATSTISt Faret
el TEet A47] 3 Bt 125w 9
A AR 9 FEEY] 7Rk &3] A2
O3t 75 d= A BT

Choi et al. (2008)2 E-A] F3Fe] SArZat w
Ashs 5 THFY AE AFFEE AAISEL o]
E EdEH o342 X7 9] A A Q1 =3
5= AY 7 8719 o= Mt
o5 A ¥o] v]F o] YAISHAIT T2 A2 A
T2 &5 A= BAFA R o= §71&
I} Bl=3t vl 0 A 22 32 HY 5 3= AAISH
ot 2 sfetdol A Uehbs Ao 3t §71&
9] Zpol= A AAA L 2= FHA A TF5--59
Rk Y59 A F o= sk o] L
tH(Ota and Omura, 1992; Hanson et al., 1994; Ota
et al., 1995; Zazo et al., 1999; Marquardt et al., 2004;
Saillard et al., 2009).

Iy AR 339 A2 sitttE A A
2 3.5 km o] Bl A F2 X Hof $J2]5}eq, o]
£ A9 7t §71&0] @A G2A verd 7t

AL 7 gk T AR ot 9 112 2] 7]

A2 FRA|L £ A 92 NEET 2 5T
A 521 EZo R o] foA glof(T1d 2),
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o F24¢ AelE 7HHE 7Hsd2
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o 18 o
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£ Zpol& YEPHATHKim et al., 2007). 1
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Fig. 12. Correlative ranges of the 2nd marine terrace deposits of southeastern part of the Korean peninsula with
global sea-level change for the past 200,000 years. Thick black line indicates inferred age of 2nd marine terrace
deposits in study area.



4% 2T Ynio] SIS A2 HITT EHES| M4 3 HNIY 3K 433

= QA bl Zpol 5 HRATH(ZH 12).
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Aol BE3l= A2 FPTES A4 AdE BH,
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