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ABSTRACT: Hwangdeung-je, located in Hwangdeung Village, Iksan City, Jeollabuk-do Province, is a 1.3 km-long embankment constructed
approximately 2,250 years ago (around BC 300) at an elevation of about 4 meters. In this study, three borehole core samples (ISL-06, ISL-12,
and ISL-16) recovered from the Hwangdeung-je area were analyzed. Lithofacies were described, diatom analysis was conducted, and the
sedimentation age was determined using radiocarbon (**C) dating. The results revealed that the Hwangdeung-je area experienced various
sedimentary environmental changes over the past 2,000 years due to marine inundation, river flooding, and droughts. Prior to approximately
2,000 years ago, the area was influenced by seawater up to an elevation of 3-4 meters. In subsequent periods, seawater occasionally flooded
up to an elevation of 4-5 meters, but the environment was predominantly characterized by small lakes or localized freshwater wetlands. During
this time, sedimentation and erosion were frequent, indicating a relatively unstable depositional environment. Evidence also suggested that
sea levels dropped around 500 years ago (approximately AD 1500). Based on these findings, the primary purpose of constructing the
Hwangdeung-je embankment appears to have been to block the influence of tidal waters brought in by tidal cycles. Later, it was likely utilized
as a reservoir.
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A= kA 5o fAT FeAle =4 m 4
& A #H Folof Fx3F 4ol oF 1.3 km&] APtk H&:
9] oA A18-F =2 1 5E9 A F5H 5
4H100 m) 9] & 592 ¢ FaihS AZa%t) oAke]
A= AAY HEA, B39 =A% A 9] 34 Al
A EE=35(ENE SEA ok 21U AKEEAD
71%50] Folo|ghis] s grou, thit s1AY 58
2 wo} 44A(FEH)E WEY| PN 2T Ao 3
8l 918 Mol 2020-2021d9) 142 W2 2 A
A AR B 0) Atk o2 Al 22 A7)}
2,250 yr BP (2F BC 300%1)21 A2 2 BFgthKwon, 2022).

Al Al aqt e 71T gH-o] F5A] Aol
£ =7t RIS WA SRSk A-olH, sk
Hj7} -2 5to 2 ui7t Wol & wjofl= vt f&sA| &
sto] shH o] Wt A Mg A Foloh =3 249
TS e g A= 3] sgste] 19008 2714]
e A YA A2 dHA ArKPark, 2010). o] FA|
HAE a A, ArEY gL AE AtEY 9F 5
heFet 7 aclo] Betdo g A8t Aotk Al
E2 ol2gt 714, 715 2} A & $H7 o] HSkE nhest
of FH3T A AP BT B HUHOE of
oA SAE Aou] A P nstud weg
Ao Z Halth

s, X8t ol 2| Gs} Lool M mask §4S A
o2 % A8 We} A7E Fato] LB )4 9] 4l
24e spwala QI s X% BT PAE ol
Sh=tll 7|8k A5 35| fH(Yang et al., 2006;
Yi et al., 2006; Park and Jang, 2009; Nahm ef al., 2012;
Han et al.,, 2017). o|&gt AF-5ollA= AHA0eHs] 2
£ &8st AdSAS 3 4 34 AI7IE 25t
I, A% X H 9] s HF o]of wE AHHe HIkE
ZAste] f4 79 BAL FASHE 59 7)o1E shac
ol2fgl 7]&9] =20 A= 14 YA Loh AAE
sfjAof FgtE o], 4 & f-E23 st} A Q17to] A
ol 83t 7I& =, 79 B4, A E00Y A
S astolut QIFS ool Zagt iz A F <
BEE AFsh=dl 7HA] Yol7hA] 35k S0l Ak

olof] & Aol A= Al oF 2,000 F<t FEA L
oA omet e W3} A=A AdAEHA HHES
o|-gsto] EIstal, HA FH 7|5 v e = Aeat ¢l
Zro] A= Fte = A o B A A s H=AIE
A Bzt gtek 0|5 Foto] FFAIY 2 A7), 2
54, &2, 2 718, 283 S2 o|F9 HAPA|

sTh At Ry o] Azt ol 2ol 4 9171% Zleiek
2. §I X|% 4 e

2.1. &SHIO HAIRt B JIE

Al gk A=Ay At 2 7152 A
9] glon, ZAAY FHof& A AFEHA = =t E
sk 230 met Ao th2A) 7led A= o st
ARE "otslr|7F A] Pt 2AGZRAS FefitYr]
16149 3Yofli= HF9 So@A Q4tA] EXHOR S
A)olA 535 714 408(¢F 16 km)E AZst= 22, ©|
vt ‘55 £’ E Theo] 17k 28 Eol Al
gt 7| 5o] Y2t} 2AAY 582 538 H(1622-1673)
2 19 A A BEAIFE(1670 A&, 1770 7HY)oll A HE=A],
EA, F5A 5 3 AR E AFsHHA AR Ha A
< AxsHAT) 17800l = Al Baee) wegf 7Hdof| 32
A2 AFEES €7 A% BlAE A=, o] B4 bj
SE T 1911 o] EEE et 2AA Ak} Fokg-
(1762-1836) = HHIAA|(1818))| A #|4=2] Ta] o] T2/
< 732N HEA, A, FA T3 AeAE dF
Sttt A A 2ekR; 7178 5(1804-1866)2] His
A=(1861)o= A 53 9] YA7F BF F7]5 o]
Aok 2y 1900 xof A= FUA L i
EARR wiZE o] #E7t AR =R God A= Bl
ok 1911 ol4=E| 231909 )2 FFAE oAl &
oL, E QAR Aol HARS AU 5= A
A== 84, o|8Hl ‘HHY 2 E weo] A B2
oo} FFSE At ojnf B4 FEACL FEIE
Z}Zy @A, Ru %2 St 1 5, T} ARl &=
= SA4H tobA4=R](1922), =t B BHA A
(1937) 59 AFAE HEHA FSEE flofir &4 v}

2 =0F vpglon, EAlE B2 AAE o] §5H
%] ¢Jth(Park, 2011).

2.2. &SH Lo XIXE) |2 &8

oAk A, AAY HEA, A3 A= Td A9
o A3l 1 AAR LA Yt ™ 1). o] F
oA 2 A+t o4t A A= HAIR FEEl
ARR| &} A, AdEel 4 HRA|7F B2 Q). 9
ARA] FHE] of4bd, Fubd ddi= AR o] S5
HAAE|HUAF7F EEZ3FA A 400-500 m 0] A& o]
Er} =AM O] o 2 kgt vgH HEAK501 m),
JAFA] FHFA 1] E4K429 m) Fo] Qlt}. o] A9 &HH
o] ol afjgste] Y ARSI HHRS
o] BX3IHKim et al., 2012). E3] AZAF FH o 2 o)A}



Al o4t A Eed ST 5 A 7IEAE AP0
U7 = gt b SR |5uhd, S Lol
A F=] "Hopdsbdete] 225t A 100-200 m &
o] 9] A7} 25, A gl Ath4H229 m), 24t
Al gt SIS m), 4R FobE 254K(124 m)
o= & 7 Utk A TR A RolE HlRE S
2b7] HEepdeto] EEst=H], St F4 o= st o)
A2 SEIE 50 m vt Wil FEkdt ER| o HA| =
TE EBEE olET BAF 57 9] 84, 3=
B, Y, dEhd Selle o "otek 59 |ASR
HESFEA QAR b K240 m), 4HA] ek
F3HH236 m) 5 W2 FSAIE °IETh At FR 1t
37 A HHE, A4S, A8 &2, 24 51

AAA] B9 57 kel BAdH, S5, Sobd, X
o] AAHoll= 2S5l FEFTE RS ST
H ASHT713 m) o] A A Edste] bt aAb, &
F A AU Aakrlel AN FAE BE2E
Z2Q% 77.4 km| ZFo|v, AAA| WG A= 7=
At A AEEE AU F-ohE AR ol

126°30" 126°45'

36°0°

35°45'
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SH 202l EIM2tE Hot R 3

A7 1730000 HEE o) Shalster w37 F-5kR
AY, & shrollA et Ablss vin gt At Lo
A 249 GaES W 7 T7ke] Sste, B,
2%, AFH, i, FH, 1HAH FY AR R
o TR FEATF 9T JAbA o] 7| T P Bt
g 2d7]5 el &3t A B2 13C, 19 Bt
-1.0C, 89 HH7)227ColH, & 7L 1,210 mmo]
th(Jeonbuk Cultural Property Research Institute, 2020).
2.3. ¢ 2

T od

o AFollx= Al Aol EEgt ISL-06, ISL-12,
ISL-169] 37 123G F4 02 24 U 2g stk 1
2). 371l A5 5 A AR Aol X7ttt 1SL-06
AFEE Bl Hokz ZEuh B, ISL-12 A5
ISL-06 133 Brk Bo) ARo] fiAlsteA e 7
$ AlolE B2E B ISL-16S 71FH ARERA 75
o Al ol sigshe F2oll AR A3 AlEe 4
73 5 cm9] standard stationary piston samplerg ©]-83+ &
% 34 A% e R AFetdth A% Al de
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Fig. 1. Map of the study area, with the locations of the Hwangdeung-je (Iksan city), Byeokgol-je (Gimje city), and Nul-je (Jeongeup

city).
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o 714 " AR #FL star, FAIRE AFIste] &4 o]
$otch. Q= B4 BRALAAATY A4718H
TFAIE o A B-5-3}3L Q)= Mastersizer 3000 laser particle
analyzer (Malvern Instruments, Ltd., Worcestershire, UK)
= o3t AT 2 BAS A dxAIR1 0.1
g9 EAES FAR A 8t FH]8H3T) o] & 200
ml H|o]A o] @31 10 ml€] 30% H,0,2 75 AAT
. 200 mlo] F74-8 Wo 1X7F 7hes}ar 4417 W2k
ATk 290 FR4E Y A5NE wehe TS v
BaloA F2E DErt B BEUoI Belsdch
% o] = 400x3} 1000x ¥ A=E o] g3te] Bt
3l1 543} th(Patrick and Reimer, 1975; Round et al.,
1990; Hasle and Syvertsen, 1996). #% 242 waj] g=F
o] F2 52 AlYsta, g ddEHS ST S
FHEE 7Y

EAE 54 A71E 45| sty A EAL AT+
A AZAALEAAE o A A B2 ARSHS 735}
Fom, g4ad] EAoE= IntCal 20 B4 A (Reimer et
al., 2020) Z3}= Calib 8.1 program (Stuiver et al.,
2023)% o] g5ttt 24 eradd )] @ X= 2-sigma (0)
(95.4% AlZ7ho|tt.

IA s MES f53b] Ysie @ 42 SELEN

:

J . O Tl
Hwangde je - vlﬁbm

w5} X|ZH8% ZA(Glacial Tsostatic Adjustment, GIA) &
9o ARgFICh SELEN'= a4 1A (sea-level equation,
SLE) Z2 a0 24 s Wzl thet A& ¢
g mofsher, ol7jols 37 ZejolAmAle] Walrh =
orA 4] j5e] WSR2, e o) si%ke] 1
ety 27} A7ho] ue} Mk 2, 2|7 2 S4o]
Hedhs A 52 Z3ITH(Spada and Melini, 2019). £
Aol Al SELEN'E W3l 29 ICE-6G_Cok e A+
g VMS5aZ A3 THArgus ef al., 2014). 9442
F71E 90 km, AR} S WEQ] HA =L 2427} 0.5%10”
Pa-s} 3.2x10%' Pa-so|th. SELEN*= @R 9] M| 2|
7] =g 9] ETOPO1S ARE3}o] dfj¢tilo] 4 o] k=
A =5 AAFs=t|(Eakins and Sharman, 2012), 2F 40 km
74 2] AA}o| Al maximum harmonic degree Imax=2569]|
FoteE F7F WL EE 712 pseudo-spectral approachS
ARERITE B dFoflA] B A= AR Fav B
35°37'38.95"N, 126°33'14.67"E Atjjo|c}.
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Fig. 2. Topographic map of the Hwangdeung-je area, with the locations of core ISL-06, ISL-12, and ISL-16.
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92|35}, X EH TLEL 4.43 m, A3 AEL 11.5 mo|th.
NZze) B, 12 L Ad) B4 A9k Faei the
3} ek,

T% oF 2.9 me] 7,300 yr BP AEA AEZo|A §)4
TE7F Akt L= ¢F 3.0 m AS7HA] dj4=2] FFFol

A AL B 4= ek I= °F3.7 me) 810 yr BPY]
QI B2 A= g F2IF SABHY, QB F F2I}
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Zo] HAE Ao Bty
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3.2.1SL-12 \IAZ0| E[MALIZOIH 24 A7}
AR SR 0 2 el B petel 97

ISL-12 A|23-8 Age o)Ak H4%(35°58'36.15"N,
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3.8 m<] 5,980 yr BP §7]1 &2} 1% 9F 4.3 m&] 4,480 yr
BP HEH AEZX= sl 7729 Aol A5k 3f
420] kS tho] Hko. A o 2 K ot} 1 Ao ol 11
T 9k 4.5 m2] 1,640 yr BP AER AEZo|AL g 7
27} SAISHA AR EITH 1™ 3, 5).
3.3.1SL-16 AIZ=39l EIX &7 XA 24 21
FEAR FUSRE 51 3 Bkl 71 fl 93]
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7.23 mo| A9k, I 3ofli= AR wES A9t 1=
6.6 m FE EABIATE A]F AZE= 7.0 mo|th AlF52)
HEY, 2 2 A B4 202 FY5HE ot 2ok
= 9F 4.5 mQ] 3,490 yr BP Z*Eél AES oA 9 F

A3 AEY UES 7185 23 5 sl Uet
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Fig. 3. Simplified radiocarbon-dated sediment strata of the core ISL-06, ISL-12, and ISL-16.
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4.1. 2F7,000~2,000 X9 E|X=tA

7,000-6,000 yr BP A =olli= sl o] @AY o]k oF
2-3 m F= EUAE 0|28t E2A| F7]9] sea-level high-
stand7} QI A2 Hlth(Song et al., 2018). ] w9
B & &2 ISL-06 Al5=3oll A ER1E 4= Ql=tl|, 11%= 9F 2.8
moj|lA F2 34 F27F AEEHA 5 FFE 2A
HES AS oF 4= itk ISL-12 A|F&Fol A= 1% 9F 3.8 m
o] oF 6,000 yr BP A]7]9] f71&50] U=t s
THR9] Ak o] LA|5ITE.

5,000-3,000 yr BP A|7|¢li= slig=rH o] WolA| x|t A+

[pal
02

A9 Aol A= A AE] s Gl A= & 5 A
t}. ISL-12 A|&Zo|AE 1= oF 4.3 m, <F 4,400 yr BP
A719 HEA AEZAE 34 & 4bEo] $AIg 7}
2 @ 29 AR B3 FTtske Aol a2
AR G2 e 2 =] FF e oI
o= ok

ZHH, ISL-12 A]FFo) A= < 6,000~4,000 yr BP A|7]
of TEYSI F7ESe] W Yeht=t|, 0|2 ujF
o] A9 f-= WA o] ¥WIHste] EA-3 2] 24-go] A=
o= 7HsA, s HEe] Al 7He A, =2 il
2 Qlsto] R|ekpR)7} Ab5staL olofl FAU 48R 7F K
EHo2 ZAQPS 7 T= e E 4 ik

o=

OO O =
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4.2. 2F 2,000 H(AD 04 M=) o9l
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Table 1. Summary of radiocarbon ages obtained from the core ISL-06, ISL-12, and ISL-16.

. Elevation 1C ages §8C Calibrated ages
Core Sample ID Material (m) (14 C }%r BP) (permil) (yr BP) &
ISL-06 1Sa210116 humic acid 3.73 875+£30 -27.8 810<£110
ISL-06 1Sa190067 humic acid 2.88 6,440+30 -24.6 7,360+80
ISL-12 1Sa190073 humic acid 4.49 1,730£30 -24.8 1,640+80
ISL-12 1Sa190074 humic acid 431 4,000+30 -25.9 4,480+50
ISL-12 1Sa190075 humic acid 3.86 5,240+30 -28.3 5,980+60
ISL-16 1Sa190070 humic acid 5.43 2,0704£30 -24.1 2,050+90
ISL-16 1Sa190071 humic acid 4.78 2,160+30 -25.6 2,270+40
ISL-16 1Sa190072 humic acid 4.48 3,260+30 -26.4 3,490+£90
ge
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83 ; fresh water specie marine water specie:

597

5.5 7

5.1 7

4713

43
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Fig. 4. Diatom occurrences of the core ISL-06 with radiocarbon age data.



Level) =0]+=0.104 m, t|= B4+ 11ZH(Mean High Water
Spring, MHWS) &°]+= 3.053 mo]|ti{National Geographic
Institute of Korea, 1981). o] & £0]9] 2}0] 2,949 m+= %
2} ¥ 9] (tidal range)2] 1/2%ko]|th. SELEN® ®l&} B3 =3
(Glacio Isostatic Ajustment, GIA) Model (Spada and Melini,
20192 o83t ALkl 23Hd 2,000 yr BP (2F AD 0)
A1719) Fat dojo] Bt s Eol= 2F 0.757 mo|th
(TE 7). 2 BAY 22 HIE & = fleuz A9
7383} vlsesith= 7Hgste] 2.949 mE B+t s =0l

of Hste] ti=x B AxH ol S Al4tshd 3.706 m7t
=} o] B AR a4t 1% 3.7 m FETtR] G
SHRE AeE 32T 4= ok 283 T o] %o s
ol &t shdstA

A|FZ AEE 29 A2 2,000 yr BP(2F AD 04) o]
A X719 1% 3.7 m sHRell= g F27F A8k, o]
FA719 1% 3.7 m ARl B4 27 -9-AIEHA UEt
Ut} 7389 1% 3.7 m ®Bo} ¢ & 1% 4.8 me] 2,270

yr BP(SF BC 3209) A= HEFAHE 15 727+ o
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Fig. 5. Diatom occurrences of the core ISL-12 with radiocarbon age data.
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Fig. 6. Diatom occurrences of the core ISL-16 with radiocarbon age data.
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Fig. 7. Relative sea level changes in the western coast of the
Korean Peninsula, calculated by SELEN* glacial isostatic ad-
justment (GIA) model.
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