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Late Holocene paleoclimate reconstructions using
carbonate sande dune sediments and a
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Figure 1. A) Location of Jeju Island. Arrows indicate generalized modern summer monsoonal winds and winter
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Distribution of carbonate sand dunes and the location of Yongcheon Cave. Shadow zones denote the

distribution of carbonate sand dunes. Black circles indicate the sampling sites of carbonate sediments

and paleosols from trenched sections.
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500xm, 500~1,000m, 1,000~2,000m, 223 2,000mo] o2 #Fsle] v S A=t
sttt 3, AATE AR A$oleE WA AR (sieving)S o] JAES 125~
250gm, 250~500pm 2 500~1,000um= =73 - 72 A Ar] EE wEs e
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Uk AzReE v S \g A stell A dEste] B EAES olF L e 4

AEES TG o, ol tis] HE4(point counting)S HAISFATL HEALS
Zy vkH g 30084 A A S
A1 ZF HAF A AAHF GY2 AHY AE £HEF i FAFH
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A AFNYCCO8), F=F-ol 1270 A3 F=eFoAM 2%, F&, ol tstera
He FAsAG(Figure 5). #2 Al7lo #=7F s E B v 94U Y
S gk EYA 2o e X FIAGENA b2 HojAE g Austy s=
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Spectrometer, Opima)® #2413} o, B W == oF +0.1%°] ).
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q D tube in tube N—"" lava bridge
vertical (>60') T inclined (<90)
> e Q  rockfal

Figure 5. Monitoring sites for cave water analysis (Y03, Y03-1, Y04, Y05,
Y06, Y06-1, Y07, YO8, Y09) and cave atmospheric conditions

(802, S03, S04, S05, S06, S07, SO08, S09, S10, S11, S12, S13,
S14).
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Figure 6. A) Monitoring sites for cave water conditions. B) Water sampling

from dripping water.
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MAT251)E ©]-&3% Dual inlet =2 o]Fo] How FAAE AAhFS

+0.07%, Traxs 9= +0.04% o1 o

Figure 7. A) Cross section of the YC-2 stalagmite investigated in this
study. The microdrilled sites are shown along the centralaxis
the stable isotopes of the stalagmite. B) A slab of a composite
type stalagmite YC-2 showing the micro-sampling site

equipments.
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7} 35%, FEF0]l 8%, AT 16%, Bl EE] 2%, 1 99 HEE Al Ro]
13%91 H X &= o|Fox At} (Table 1).

Table 1. Compositions of the beach sediments near the study

area.

Contents (%)

Sample Grain size (2) Benthic Yoleanic Unidentified

Mollusk Red algae i Echinoid  Brvozoan rock component
fragment

14 3
16
12
21

66 17 1]
38 32 4
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23 26 10
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36 35 9
20 19 13
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V-1-2. A9 B4 F3 g4 5x

SdEE FH ATE AYAFESHAN WE Zoz A GYL Aot
GY2 A9 &=A4=2 Exdth(Figure 1). 7 AFE T2 BIGEAEZ o] Foix
Jom, BEFFTS EFFH(Figure 4). GY1 A& Eol7 26m=E, F+2 AHE A
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Figure 10. Composition variations of carbonate constituents in the
GY1, GY2, DC1, and DC2 dunes.

Table 2. Composition of carbonate constituents of the GY1 dune.

Contents (%)

A 3 Yolcanic . 5
e Crainsizeita) Mollusk Red algae E’fi?;ﬁc Echinoid Bryozoan rock Lig'rii';tg';‘:
fragment
122 39 40 1 5 3 0 2
GY01-03 2-3 34 32 & 12 9 6 1
Average 29 35 & 13 z & 5
0-1 44 33 & 4 12 0 1
=2 32 38 14 4 12 0 0
S10I~08 2-3 30 30 14 13 9 g i
Average 35 34 11 7 11 1 1
0-1 36 21 19 3 16 2 3
1=2 29 34 17 9 10 0 i
il 2-3 24 30 15 6 18 4 3
Average 30 28 17 5] 15 2 2
0-1 3 42 9 & 12 Q 1
o) 24 45 15 T 9 0 0
GY01-20
2=3 18 42 6 9 17 8 0
Average 24 43 10 il 13 3 0
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Unidentified
componenrt

Yolcanic
rock
fragment

Bryozoan
14

Contents (%)
Echinoid
12
14

Benthic
foram
16
14
10
15
12

32
34
33
22
34
39
32
36
4

42
39
33
40
3B

Red algae

Mollusk
0
3B
33
46
7
Ell
)
37
34
33
35
43
32
37

Grain size ()
2-3
Average
Average
bverage

Sample
GY02-
GY02-06
GY02-15
GY02-22

Table 3. Composition of carbonate constituents of the GYZ2dune.
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5 2 B} v DCL Aok 22 DC2 Ab-oll A
AAsEe Tl T2F FFERY =A vEdd. £33 dAEEe e
12 dols 279 gFo] Hojxa, AAsE o] o wo= &

F2 BolA ME wknHshs AFdFe Hoed HAdEsEd FeT, A

Table 4. Composition of carbonate constituents of the DC1 dune.

Contents (%)

Yolcanic

el Srsler @) Mollusk Red algae szr:g:lc Echinoid Bryozoan rock ggﬁirgg;ﬂ
fragment
Q=) 31 43 7 6 13 Q 0
S 1-2 24 43 B 7 8 3 0
2= 15 4 11 e 16 4 1
Average 23 42 11 8 12 2 0
Q=] 37 45 4 3 10 0 1
1.=2 20 47 14 12 T 0 0
Boa 2-3 26 27 18 11 10 3 0
Average 22 40 15 12 g 3 0
0-1 31 27 16 6 19 0 1
152 29 36 9 16 8 2 0
Rehl e 2-3 20 3 18 1 9 3 0
Average 27 33 14 12 12 ' 0
0-1 37 21 6 7 17 4 2
1=2 30 28 21 14 2 2 3
DCO1-34
2-3 21 34 21 13 6 2 3
Average 29 30 16 N 8 3 3

Table 5. Composition of carbonate constituents of the DC2 dune.

Contents (%)

Yolcanic

sample Green ) Mollusk Red algae szl;;:ic Echinoid Bryozoan 4 rock ggﬁzgﬁ;‘:
ragment
0=1 37 28 A 2 19 0 3
1=2 38 34 10 2 14 0 2
REERE 2-3 36 35 12 8 5 1 3
Average 37 32 11 4 13 0 <
0= 36 22 19 6 17 0 0
DE0Z-13 T==2 36 35 23 2 2 0 2
2=3 35 35 11 10 3 2 4
Average 36 31 18 6 T 1 z
0-1 43 25 9 4 11 2 5]
i) 3 30 17 5. 8 1 4
DCO2-16
Pizl 34 45 9 3 {55 0 4
Average 37 33 afe? 4 8 1 5.
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V-1-4. AF9] 15

A7 B E 7T A ERE Al 7I9E AbE Eeekar b st Al 7TE A et
ofr 7] 913t At el 2FE LESGZF, AMTE ol F i A SR EAE o
3 Adidd BA4S AASA S (Figure 11). £33 53 FHo EX3E A9
ekl 7H7b GY1 A9l HEHR 1 EYS] A8 43104501 BP, Im $19
¥ AAH -2 1510440 BPE S H AT HF £o w2 oF 2km Holzl 3ol 9
A3E GY2 AFol HER nESe d#e 2640:40W BPE A FJdew HU
JiRoll ek mEe] AHe ZH7; 1930+40W BP, 900+40W BP, 150+401d BP=Z
SAHAY. F AFO] He 1ESY] dRS vus ey Adsesgs o vt
7 GY1 AR Heh nEge] AduldsS 4310+509 BP=E, GY2 A9 FH 3}
B uEYe] Ayl 26404401 BP Et} 1700 BP A% © #fd zks Ho
Atk GH=FZ FHE DClL A9 Hshy LEFS] Aoid®d S 421050
BPZ ZA4Hon, FHolFolA 26m 919 1EFS AdH-S 1670440 BP=Z =4
HA 39me nEYS] AH-S 103.9+:0.5 pMC(pMC: precent modern carbon)®
Aol B dPom AUl DC2 AbFe HEE nEY] HAudde
197040\ BP= #ap-ell A 09m §1°] mE<ke] Aoy 870440 BP= 374
Heh T oAb Hey nEYge] AddES vusrd Wy 9 77kE DCL
Abtel HER nEG AdidEe 421050 BPE FAH AL, DC2 At F
HoaEge] Adid® S 1970+40W BPE S o] a|etrtel 91x¢ DC1 A7}

Boh WFel 9121 DC2 AbrRTE 2240 BP A= v e#d g Woli gl
AEFT Atolol e Ao BFEEAE A" GYL Ao A§ sl
AHH 0.3m, 0.8m, 1.5m, 2.0melA AT SBAAEHAEZR SAAT. @b E A
9 A" < 03mAFH 597070 BP, 5790603 BP, 5380+60% BP,
59704601 BP &= FA o] LEYS dRFZ4 Aioe b ZiE B 1k
HoaEge Aol AN nES] dARrtt gol o] Sy A

HAtE S gl 3 AAAR SAAEHAE] BAAYE o Pt
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4480+70d BP, 3500+60 BP, 2930+70d BP, 3330+601 BP, 3570+70Y BPZ =
AE AT GY2 Ae] A EAE A" e AFFolA AFHT HAES AF
o] ed Ao FAHHA.

DC1 A& 3FE-ol A3 E 0.7m, 1.4mm, 29m, 34m=o| A EXAE A &S 23
st dUid=E S SAS A3 shFolAFH 5670+60d BP, 54909011 BP, 3310+60
W BP, 3600+80d BPe] dAuidA= ks AUTh DCl A9 AfodE 1EGZF]
AH TN Ayt o2 FFE Bt DC2 A9 4 05m, 1.3m, 1.6mollAl =3
sk B E A Eo] Aol s o] 4720450 BP, 4950+601d BP, 4680+7011 BPZ =

9 0

rsﬂ

N

AE)o] 3ol 05m BAYHARO] 13m BALEAR wr} Fe dAS wy
YA BAAHAE AiAe] AP FuTh PRI odH GOz ehti
AYel JADFe ATE AW SR ATAN ZE ehg, dwHow HA

H4zo] A o]EHo] HAH sle] olay, 3}

BoHARe] 9 gol 44 edE Ao B} su, ARy HAze] <
3 oo} 8 Zlo|t}, BAld o T o]Folz EHAHEo

WA E A ol 497 B4 gow, WA
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Figure 11. Radiocarbon ages of carbonate sediments and paleosols of
the GY1, GY2, DC1, and DC2 dunes. Samples for stable
1sotope analysis of carbonate sediments of the GY2 dune

are also indicated.

_28_



V-1-5. AbFE A &9 AT DA 3L
AFA e YA AR nEG] EFE] Q= fUIEY BAEAdLE 4
ol 7] S 98 AF S Age] BxsE AN Ao HAEo = GY2
AFEE AR abaet BT YA B AAFAT GYL A HER 1B
o f7)E9 BAEALr S -234%, Im 919 LEFS -205% % ZAHNL
o FHaE nES HT 29% FstE ks ZEe=thH(Figure 12). GY2 ARl a1
el f71Ee] eAhsAdh gk HIF LEGTAMTE 247 -22.8%, -23.3%,
“187%, -19.9% = ZAEAoH, oA FRZ JtHA dAZ FiEHE TS
welth GHEETE FHd ®xsE DCl A Hely nESGS] f71E
YA g 207% 2 FAHEJLH, He}FA 25m 99 TEYS -21.1%=
Z4Eh 39me LEY F7]|29 d2xFdds e -209%= A E A
ol A ARE FeEE AgS Hol7l AN thE Abgto] Hls| WEl Fho] =X
gl DC2 AFF9 A3 nEYSY] {7189 dasdds e 215%2 ey
oA 09m 919 F71E59 B2 Y9s e -159% =2 SHFAon, b A7
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Figure 13. Stable isotope compositions of the carbonate sediments in GY2



Table 6. Oxygen isotopic compositions of carbonate constituents of the GY?2

dune.

Sample Mollusk Echinoid Red algae Bryozoan Benthic foram

Sample no.  5'%C 5% 5% 5% &3¢ 5'%0 5% 3% 8% 5'%0

1 1.29 -0.36 1.11 -0.02 -1.37  -lL21 -0.19  -1.49 0.26 -0.42
6 1.32 -0.64 1.03 017 -1.14  -1.06 0.08 -1.63 0.37 -0.93
20 0.96 -1.00 0.94 -0.71 242  -1.23 0.02 -1.15 0.31 -1.15
B 1.09 -0.82 0.76 -0.36 -1.58  -1.39  -0.02 -1.05 0.53 -0.98
Average 1.16 -0.71 0.96 -023 -1.63 -l.22  -0.04 -1.30 0.37 -0.87
1.5
1.0
05
0.0
) 2
(o]
a 05
O 0
o]
1.5
L B Mullusk
20 ¢ Echinoid
| A Red algae
H ¥ Bryozoan
Benthic foram
2.5 »
| \ | |

-15 -1.0 05 0.0
5"°0 (%o, PDB)

Figure 14. Scatter diagram of 60 vs. §”C for carbonate skeletons in the

GY2 dune.
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Figure 15. Temperature variations at the monitoring sites.
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Table 7. Air temperatures measured at the monitoring sites.

Temperature(C)

Date (Omsiel  (Sanpls i) R Lo o e ol () i o il L L Al
08.07,17 31.7 17.8 178 17.7 176 178 177 17.8 18,1 12,4 178 17.8 181 18,2
08.08.16 a2 18,2 178 185 185 187 19.0 19.8
08.10,16 26,7 19,3 120 196 198 189 195 20,6 20,3 20,0 199 20,0 20,0 19.6
08.11.20 14.0 18.6 187 20,1 19.1 208 19.9 18.8 181 5.8 158 173 17.0 6.8
08.01,20 52 17.8 18.0 192 18.6 19.0 186 186 18.2 121 18,1 18.7 185 17.8
09.02.20 9.4 17.8 1 17.6 1WA 17.9 138 18.2 18.8 17.6 16.6 18.4 125 18.1
09.03.11 125 16.2 179 172 179 186 180 178 17.8 18,8 155 178 by 17.4
00.04,22 18,3 16.0 16.4 17.2 17.4 17.4 17.8 8.9 16.2 16.2 15.6 17.8 172 18.7
08.05.20 219 171 17.0 17.1 16.8 176 175 17.3 18,6 18,2 16.3 175 178 18.1
08,0629 232 17.0 175 175 176 174 1T 174 195 129 177 176 176 17.6
09.07.16 299 18.1 175 17.9 18.1 175 17.8 18.0 213 205 1786 175 120 17.9
09,09,24 285 12,4 12.4 19.2 202 20,7 21.2 195 19.2 18,8 18.3 18,3 18.4 125
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Figure 16. Humidity vatiations at the monitoring sites
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Table 8. Humidity at the monitoring sites.

Humidity(%)
e o o 303 504 506 506 807 iy 509 10 sl s 513 514
Date (0utside) (Sampbe site) [Enfrance)

08.07.17 3.1 205 916 92,3 16 a0.4 919 a1.7 29,8 a1.0 29,1 810 an.4 a0
08.08.16 88.1 a7.3 96,7 5.5 94.3 935 938 215
08.10.16 513 a1.7 a1E 20,2 88.1 9.0 EI 271 29,2 26,7 5 89,7 883 a5
08.11.20 547 92,5 93.2 90,1 23,7 209 an.7 96,0 24,1 935 3.3 5.0 955 a3.8
09.01,20 56.4 88,9 22,9 28,1 905 0.8 a0.3 20,3 20,9 89,1 89,1 808 898 89.4
09.02.20 52.4 86.2 0.3 93.0 95.3 91.2 87.9 39,1 82,1 85.9 82,1 889 87.4 85.7
09.03,11 5.0 a1.3 26.7 20,3 896 6.3 887 20,8 89,1 415 2.0 915 a0.3 895
09.04.22 51.8 a1z 93.8 29.6 80.3 a0.2 918 24,0 925 913 83,7 ELR a0, a0.4
09.05.20 56.9 8.1 a0.4 39,1 91.1 BT.4 8.3 335 339 82,8 6.7 858 877 4.1
09.06,28 81.3 a0.4 a1.0 29,9 886 88.9 886 91,0 78,0 81.8 82,1 877 88.0 88.3
09.07.16 0.8 a7.8 975 98,2 97.9 98.0 964 a1.7 70.4 7.6 852 808 a0.7 90.4
69.08,24 70,8 882 40,5 26,6 &1.9 754 818 29,1 90,1 41,0 90,1 ey EER 83,0
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Figure 17. Partial pressure of carbon dioxide at the monitoring sites.

_39_




Table 9. Partial pressure of carbon dioxide at the monitoring sites.

Pcos{ppm by volume)

—_— Ste s TR ) si 504 56 505 507 S o 09 s a1 sz 513 si
08.07.17 233 1110 1143 1190 1200 1266 1380 1367 1120 117 1360 1380 1430 1447
08.08.16 345 1565 1430 1495 1511 1545 1688 1850
08.10,16 330 1510 1478 1498 1583 1579 1700 1748 2080 1950 1923 1945 1851 1941
08.11.20 520 2360 2010 2230 2210 2180 1900 2220 2250 2030 1680 2430 2560 2180
09.01,20 330 1560 1548 1543 1561 1571 1498 1568 1540 1455 1483 2139 1747 1478
09.02,20 384 1261 1273 1285 1218 1325 1358 1408 1242 1267 1288 1631 1600 1655
09.03,11 455 1041 1118 177 123 1148 1146 1262 1181 1362 1147 1588 1660 1728
09.04.22 336 1240 171 185 1211 17 1239 1187 1100 1029 a76 1698 1525 1463
09.05.20 278 1056 1129 1137 1168 17 1192 118 1040 1045 542 982 1084 1180
09.08,29 366 284 536 ag2 983 1012 712 1126 1120 1161 170 170 1162 1188
09.07,16 322 250 79 1018 1064 1113 1156 1208 1244 1303 1212 1263 1314 1277
09.09.24 279 1139 1172 1223 1299 1504 1418 1427 1611 1668 1688 1708 1704 1798




&gtk 2008 8¥€e] A9 FAvle] gFow FTF YRR FYHE =9 %ol Ho}
Aol = BEUEHS A 3 5 gllen 2y

S FEFTE EAEHA 2ol RUEHF

A AE Y03, Y04, Y05, YO6= & 478 A Aoy dFAde RUEE AHe Y07,
Y08, YO9O= & 370 A o|tK(Figure 5). &9t nlus 98 &3 ALl A
T REY F&3 pHE A AU AlFE WSS o5l 2008¢ 8¢l
1CT= FA45Aem, ALl 20099 1€l 45CE ZSAHEAHTable 10). 5=
ST 20099 5¥ol YO8 A AelA s vk 156TE F4EAeH, 2008
102 Y06 A &lA 7 =2 191TC=2 A4 AH(Figure 18). =59 &+
o] ol Hlal ALl E=A YeElds 5SS Holsd ol 9ol B
Agell= oA FH=EE B9 Fo] Aol 557t B e St

X0 4SS o A vy WiEoR dudc) iR AHA 9

Lz AN

pH7} %7 ZAFAcHTable 7). B#5 ] pHE 20099 490 Y07 A HeA 743
o 660 ZAH e, 20089 79l Y05, Y06, YOS A MM sHE we 82%
A5 A (Figure 19). =2 pHe Add Wshr FeishA detuA = @A
EUH 717 Bk tRE] Aol W3} 9kado] wSzsih
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Table 10. Water temperature and pH of cave water, stream water at the

monitering.
Temperature(‘C)
fio Y03 Y04 Y05 Y06 YO7 Y08 Y03
Date
08.07.17 16.9 16.8 18.8 16.9 16.8 16,9 17.1
08.08.18 17.2 17.4 17.5 177 =) = s
08.10.16 18.0 18.3 18.7 19.1 17.3 187 18.8
08.11.20 18.2 18.1 18.3 18.9 = 18.2 18.2
09.01.20 = = 17.9 18.0 = 17.9 T
09.02.20 = TED = T = = 16.5
09.03. 1 - 16.7 17.0 16.6 18.3 - =
09,0422 16.0 16.3 6.4 6.4 18.2 = 18.0
08.05.20 16.1 16.2 18.3 16.3 = 156 16.1
09.06.29 16.7 16.6 16.6 16.6 = 16.7 16.4
09.07.16 16.9 16.8 16.9 174 16.7 - 16.7
09.09.24 S 18.3 18.6 18.8 = = 18.5
pH
Date Site Y03 Y04 Y05 Y06 Yo7 Y08 Y09
08.07.17 8.0 8.0 8.2 8.2 7:3 8.2 7.8
08.08.16 7.6 7.1 7.8 %3 = = =
08.10. 16 73 6.8 7.5 7.6 7.3 7.4 7.5
08.11.20 Tt 7.6 75 1.6 = 7.5 7.6
09.01.20 = = 7.9 8.1 = 7.4 8.0
089.02.20 = 7.6 = 7.8 = = 7.6
08.03. 11 = T 7.6 7.8 6.8 = =
09.04.22 7.3 7.3 7.5 3 6.6 = 7.6
09.05.20 75 7.3 7.6 7.5 = 7.4 7.7
09.086.29 7.6 7.4 73 .7 = .8 T
09.07.186 7.6 7.6 7.8 £od 6.8 = 7.6
08.09.24 = i) % Y= = = B
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Figure 18 Water temperature variations of the monitoring sites.
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Figure 19. pH variations at the monitoring sites.
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Table 11. Oxygen isotopic composition, air temperature and

amount of precipitation at Seongsan.

Date 5180g Amou;tsogggggg)nitaﬁon Temperature
(%, SMOW) (mm) ()
07.08.28 —2.50 23.5 210
07.09.05 -7.88 114.0 24.5
07,0916 -2.04 420.0 24.4
071212 5,64 6.5 949
or1z.21 -3.3b 23.5 12.7
08.08.09 553 35 26.0
081022 —}.23 hh 20.4
09.01.21 -3.30 3.0 5.3
09.01.30 217 270 1.2
09.02.19 -4.02 33.0 8.1
09,0413 —&,0b 46,0 16.5
09.06.20 -2.65 10.5 17.0
09.07.07 550 18.0 24.2
09.07.15 =504 21.0 23.9
09.07.28 =y 80.5 23.4
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Figure 20. A) Air temperature and amount of precipitation at Seongsan. B)

Oxygen isotopic composition of precipitation at Seongsan.
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Table 12. Oxygen isotopic

compositions of cave

water in Yongcheon.

51800%, SMOW)

i sHte Y03 Y03-1 voa Y05 YO8 Y0B-1 va7 Y08 Y09
08.01.18 ~5.86 - . ~6.56 -6.31 . » - -
08.03.29 N . 572 -5.09 6.02 . " o -
08.04.10 = " -5.88 -5.80 -6.07 « " = .
08.06.17 - . -6.01 -6.03 -6.27 - . = -
08.07.17 -6.84 i -6.30 -6.23 -6.72 - -6.71 6,78 -
08.08.15 -7.30 -6.90 -7.05 -7.00 7.6 -7.43 " = -
08.10.16 -5.96 8,11 -7.04 5.5 -7.56 -7.88 3 = 5
08.11.20 -7.00 -7.04 -6.94 -6.685 -7.28 175 = - -
09.01.20 = 7,41 % -6.74 -5.88 -7.48 - 6,84 -6.95
09.02,20 = i S = -6.15 -7.34 = S 681
00.03.11 = -8.05 -7.10 -8.77 -6.85 -7.26 -6.02 = 712
09.04,22 -7.00 -7.06 -7.21 -6.82 6.71 -6.46 -6.82 = -7.29
09.05.20 7.1 -7.16 -7.10 -6.81 -6.97 -6.79 - -6.68 -7.44
00.06.29 712 - -7.03 -6.80 -6.98 655 " 8,71 -7.47
09.07.16 -7.19 653 -6.44 -5.77 -7.18 -7.14 -6.85 - 74
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Figure 22. Vertical section of the stalagmite YC-2 and photographs of thin sections. A) Slab photograph of the
transverse section of the stalagmite and sampling points. Dashed lines indicate stable isotope track
(0.17mm intervals). B) Photomicrograph showing stalagmite texture. Largely elongated columnar

calcite in Phase A. C) Largely elongated compact columnar calcite with straight crystal boundaries in

Phase B.



Al

Figure 23. Thin section photomicrographs of the YC-2 stalagmite. A)

Numerous growth laminae present within the column. B)
Close-up photograph of boxed areas in A showing narrow

spacing between growth laminae.
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Figure 24. Variations of the spacing between growth laminae in YC-02

stalagmite.
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Figure 28. Stable isotopic records of the YC-02 stalagmite
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Figure 31. Annual precipitation of Jeju in the time period from 1923 to 2007.
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Late Holocene paleoclimate reconstructions using
carbonate sand dune sediments and stalagmite from the
Yongcheon cave in Jeju Island, Korea

Ji Hyo Seon

Department of Geology

ABSTRACT

Carbonate sand dunes of biogenic origin are distributed near Gimnyeong-ri,
Gujwa—eup, Jeju Island. Carbonate sediments are medium sand-sized, and the
sediments are mostly composed of mollusk and coralline red algae fragments up
to 60~70%. Minor components include benthic foraminifers, echinoderms,
bryozoans and volcanic rock fragments. Beach sediments, which are considered
to be the source of carbonate dune sands, also show the similar texture and
composition. This suggests that dune sands were transported onto the study
area by wind after carbonate sediments were formed in shallow sea and
transported to the beach. Four carbonate sand dunes were investigated, and
intercalating paleosol and carbonate layers were dated. Paleosols in contact with
basalt at the base of sand dunes (GY1, GY2, DC1, DC2) are estimated to be
4310, 2640, 4210 and 1970 years BP, respectively, and the ages of paleosol layers
decrease upwards at all sections. Development of paleosols were controlled by
the intensity of vegetation growth, thus it may imply the intensity of East
Asian Monsoon system after Mid-Holocene.

Yongcheon cave which contains numerous carbonate speleothem was the
typical lava tube cave that probably formed between 0.2~04 Ma ago.

Yongcheon Cave is a lava tube cave which is not affected by subtle
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environmental changes outside and retain the stable cave environment. Thus, the
stalagmite in this cave is suitable for paleoclimatic investigation. A 6.8cm-long
stalagmite, YC-02, was collected in its growth position in 2008. Annual growth
laminae in the stalagmite is clearly identified and brown laminae is considered
to be formed during winter when water supply into the cave is minimal. The
age of the stalagmite is calculated by counting growth laminae within the
stalagmite and the stalagmite is estimated to begin to grow since 1761. Spacing
between brown growth laminae and corresponding microstructure show clear
difference during certain periods. Also, narrower spacing is characterized by
compact columnar calcite microstructure. Wider spacing together with loose
columnar microstructure indicates higher input of water supply into the cave
because columnar calcite crystals tend to include more growth voids and fluid
inclusions. This suggests that textural characteristics of speleothems can be
used as a proxy to reconstruct paleoclimatic variations in addition to
geochemical proxies. Stable isotope compositions of carbonate sand dunes were
also analyzed to understand the interpretation of paleoclimatic changes from the
stalagmite. Also, stable isotope data were obtained only from the lower part of
the stalagmite due to limited budget. The isotope data show that carbon isotope
values clearly demonstrate the climatic changes during the growth of the
stalagmite. Interpretation of oxygen isotope data is still problematic. To solve
this problem, it is necessary to monitor oxygen isotope composition of rainwater
as well as cave water. This research clearly shows that carbon isotopic values
of speleothems are more useful to understand paleoclimatic variations than

oxygen values.
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