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SUMMARY

. Title

A Planning of Quaternary Sediments Research in Jeju island

IL.

O

I1I.

O

Research objective and necessity

To secure stratigraphy and paleoclimate interpretation techniques for

Jeju Island Quaternary deposits.

Paleoclimate analysis and interpreting geological evolution of Quaternary

deposits related to Jeju island volcanic activity.

Establishing geological stratigraphy over Jeju Island based on geological

survey and new evidences.

Research contents and scope

Identifying the current status and implications of Quaternary research of

Jeju Island through analyzing domestic and international papers.

Development of geological dating methods and the acquisition of
unconsolidated sediment samples to identify past volcanic activities and

to interpret paleo environmental changes over Jeju Island.

Assessment of hand augers, peat samplers and drilling tools for

obtaining Quarternary depots - carrying out preliminary rearch.

Assessment of possible applications of geological dating methods. In
particular, applications of radiocarbon dating and optically stimulated
luminescence (OSL) dating methods to unconsolidated sediments, marsh

sediments and slope deposits.

Assessment of possible applications of particle size analysis, susceptibility

measurements, along with carbon stable isotope, main component and



mineral composition analysis (XRD, XRF) to Quaternary deposits in
order to better understand the Quaternary environmental changes over

Jeju Island.

O By doing so, we can assess the Quaternary geological issues and
research needs of Jeju island. Then, we can derive tasks for
troubleshooting and develop problem-solving strategies for these

important Quaternary geological issues.

IV. Research result and interpretation

O There has been little research on Quaternary geology of Juju Island and

a long-term sustainable geological research is needed.

O Quaternary unconsolidated sediments contain records of paleo
environmental changes during and between volcanic activities - these

will enable us to reconstruct the past environmental changes.

O Understanding the formation period of the Quaternary sediments is very
useful for identifying periods of volcanic activities. It is possible to
identify the formation period by utilizing radiocarbon dating and
optically stimulated luminescence (OSL) dating methods. In this respect,

we expect to establish new geological stratigraphy over Jeju Island.

O Based on the preliminary investigation and review of unconsolidated

sediments in Jeju Island, we suggest three priority tasks to solve:

® Thematic mapping of surface environmental Geology around Mt.
Halla.

B Re-evaluation of unconsolidated Quaternary deposit distribution and

small-scale volcanic stratigraphy.

B [nvestigation of Quaternary geoclogy and past environmental changes

over Jeju Island.

_Vi_



V. Plan for research result application

O Juju Island was formed during the Quaternary period. Since the
formation of the island, there has been rapid geological and
environmental changes. Therefore, Quaternary deposits distributed
throughout Jeju island contain important paleoclimate records such as
volcanic events. Investigating these past environmental changes from

quaternary deposits will be extremely useful for future policy making.

O Three priority tasks suggested above should be conducted for long-term

sustainable development of Jeju Island.

O Further understanding of the quaternary deposits of Jeju island through
this research result and additional studies of wvolcanic cone spouting
time interpretation will be used as an instrumental result for volcanic

activity and future safety of Jeju island.
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2. A% S AR B 29 A7 @Y

O AZEEL WA Holxat TEH 4

Hapge thER YolA TSRz sHiEs
(continental intraplate volcanism)@ 2 AEo &88&, ELo= LEAQ X}
o2 A|Y. AIRE AM47] sHiteteo] 7|ulehe Aol LtERIA] ghoit AlE 4]

FATAAN AFE oo YR SYYRTT RESIT 9o 2ol

O E3] AlFzo= 3687l|(Jeju Special Self-Governing Province, 1997)9f|A4] 455
7H(Lee and Yun, 2012)0] o]2+= "2F olgt 2= AR sMHAZE 4HR|sH=d],
ol HE R A (scoria cone =& cinder cone)o]i, 23|3Htuff ring), <
3] tuff cone), OZ(maar), 2%%E(lava dome), 454N Hsmall shield

volcano)© 2 —Al(Lee and Yun, 2012).

O ol LMl F d < d5eHte] Fet=(main
conduite] F¢ o %2 938 mel wEln shole sloll lgsia
(parasitic volcano)o]z} &% o =
At 22H(flank eruptlon) 2 %Ek Aol BFYRE it IEHOM 53“51?1 Sl
AR ZAE THE0] A £ Qoo g(of: Settle, 1979: Riedel et al., 2003), ZtZF
oY SHEEO Qs TrEojRl eHAlRtE <ol H/detiHmonogenetic
volcano)2 2 #A9](Cas and Wright, 1987: Valentine and Gregg, 2008:
Németh, 2010: Fornaciai et al., 2012).
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O A|Z7tA| MF=29] shitghs2 Haraguchi (1931) o] oj2] |-ALEO] Qs ©
A Zmdlo] AAIE]YCTH(e.g., Won, 1976: Lee, 1982, 1994: Lee et al., 1994.
Yoon et al., 1995: Son et al., 1998; Won et al., 1998; Oh et al., 2000; Kim
et al., 2002: Yun, 2004), ]71A] Lee (1982)2] Y&tA &4 2d-(1) 7|AE 2

F2&7], (2) 8GRl 2471, (3) TitAl 471, (4) 718t F4d7]-0] &

] ALEEAL JTHOY: Kim and Choi, 2012). £t AFE XH=E 3 =Z2MHY
oAM= SAFsE mdlo] AFSE(Won et al.,, 1993, 1995; Park et al., 1998,
2000a, 2000b, 2000c, 2008). o] AEAQ] shitgte ndo Ax| AlFEE KA
= of9F SHAFE(S3] stefol)e Ze shte] aAEMAAIR ARstn, BA), AlE
2ol @ojxl 8ot X BES Edf shaE |NATAL Aejstw 1 oo sAYE
oz F58H YRE UF+ AR =550 AE ALz AASHL UAF

O 229 @70 sty YLARYA o] o 1 Ma A HE
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o, shiarse
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5702 37 HNSA VS| 1.88-0.5 Ma)et EHol% sHIEE]
(05 Ma~Z2A)Z 2. BREA] SABE/E F | MaZ LRARLLT &
gl g4 B0 2WE 24SNRS, BatY YUY AP §URY B4 £,
ael A §URY $E2 FEEL, o5 AARS| HNEE Fo wy
3 =FAIFoln} ZHEM spitgEolion, B0l ARSI AUESY F
Aol 29 olF Mwo] A B FASALE2 H(Koh et al, 2013)

£5] of 0.3-0.1 Ma 59] U3 MHBEL AZE AP FAL FIA

-
loz st By wyshAel AL UABINIE HE B3 82U o

=
oz wAo] MY AU Yujsiyl, 2HHLE ST A

L

thel 2A% Hoz @R
HA(K-Ar Aoy, 25+8
ka, Won et al., 1986)1} B|¥E ZHFT(40Ar/39Ar BOjHC, 27+9 Kka,
Koh et al., 2008)o|0, o] A|7]|59Fe] 34
(Koh et al., 2008: Brenna et al., 2010)0]4
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A27HE Qe GMAe HRE sHretRo] MY
oF 2uHA0]A A 27A|0] SMIEEL ATIEAURC) oAl 2 m) P

A|S EA3H= Z10] U oj2d-2(Lee et al., 2014)

r)'l.

AFEod 8U7 Atolo] EZFo] Bxste AL FA|Mo|L tharo] ARe} A
FA12 7152 51 APl st Aol BEstn 9go] al(Koh et al.,

2008, Shon et al., 2008, Lee et al., 2014, Lee et al., 2015, Lim et al.,
2015). AZE0] stiter Afojo] Uehte EA5L YuHoz RegFolet A
Hojgon E|XLxo dddo] =1 FAZF 24 cm oA & m B FE 5

o BYI AMI-9T EHHBR THHIL, GML (R YA T: HAL Hi

2

NEGSS Y FY 747 ¢ "7z =582 EEAN A¥7I5S et

=
NMoz el BMZo] EYRlALES Wol BAE O (Park et al., 2008), B
52 o459 S Holn, Y Tt vt wI AYAY oY L 4Y 5

k
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of MAIY &2 uiR7to|lA FEE Aoz dA JoLKd, Park et al.. 1998,



Shon and Park, 2004) & &abst 7|xjQ} A7} XIsig]1 QL. Algfe|EL
AZEE Soo] Algkalel A4 52 Atole] sfote] Smstn EHE0] ANES
SHA 9] wiAlY ErAE9U A dtiE 4780460 yr BP(Sameshima et al., 1988)2
UET, SR FL AFE AR SOt G50 A SIS met Rxste A
59 M| E]AS(Shon et al, 2002)22 OSL ¢dj= 7.6+0.5 ka o4
6.8+0.3 ka (Cho et al., 2005), 5.1+£0.3 ka (Cheong et al., 2007)2.2 & 3%
OATHA] 71E A7) ThREC B8R Alolo] HAS(LEFE)S LEA YA
2 S5 xS T 9lon] 0|59 FAAZ|S BN AL e o
71 X18Bx]A] ¢F31 QItHPark et al., 2008; 2000a, 2000b).

7tk £ 7R 429 42 4 =4 A47] o) hite] #EEo] B
B A2 oF 4567142 201, 1 7[RH E2A4 7]t 2&-s0] ERI" it
oF 110742 Uz %l(Geological survey of Japan DB, Volcanoes of Japan
ver. 1.03). 2¥i9ha o]0 A& B=o|N ittt Addo] UEit: shitds
Al @rlol shiteE Xoute o A9eR Uehixg 1 0|3 shiters
Ao @RIt Ao QAR A|2oA urEJrLE.*. 2 Ma 0]39] A QoA th
2 SHHHE(VIE=60]AHo] Bl 1.6-2.0 Ma 7|7t =2 HIzZ2 Holt}r} 0.4
Maol$9] 0.4-1.6 Ma7|7td] W ¥IES Uehd. E3 1.6 Ma o]He] At
A2 F ezetel chye FyAUA@ETHIY) Fefele) hols A
Aoy, 74 Aejo] A9 53] 0.5 Ma 0|30 sHHEEo] 57k S £ES A

23t o|qPRE 7|22 YR 877429 FaHile] SMIFE ¥IEL 30 ka o]F
A2 248 BsWErt Wolkle Zoa uehbed), ojejd Ul AN st

50l Foig Hsyak B5t 5ol ol 43 2o AUFe S50 st
Al Ao o8] HojFe JPsol AL, SAFE] 2B Aoty 2t &
Ato| Aol H3FA17)17F 4ASH 9FArS HO|X] 2 (General insurance Rating
Organization of Japan, 2008). TtgF It/ 2 ka ©0]& 100dU0ict YEojA FF
(VIE=40]4}) w2 ol 227|532 EH N7|§ FAoz siigsol 5718k,
194]718 AT 17417] o]%of SHF &0l F7Ish= 2oz Hid(Hayakawa,
1999).
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O 71ARL 20119 119 299 TH 713¥at Alelod] B oslE BY % 7]
TR 9.2 WE

O A AANOoZ BA WiE AEE oA U AL, 20509 LUty slee
325 PAR, F2YL 16% F71I0, Sj4L 27cm 44T Ao AYstn
QIct. o3 ER, FAUCH TLAL 2+68) F715T, ELUSE 60% BT
Ro= oy

O Ao 1004(1911-2010)7F x]7Le] HWAF7]LL 0.75°C Arashon], 2 50¥ 7t
713¥3}o] o3t &5 AFA2 (.128°C/10d2 & 1kA 100¥7He] ®&}Ql 0.075°C
/10 0] s} 7}&8}

O 3gr=o] ZHQ 3A 10087t 271 1.8°CR 455t AAB4ET 28] o] 2
Al GERGAL Qlo, old] Tt o F-2 ZAojAlal A2 AotR|l= AgHst gAY

O A 10047t HEHH Aol st Aol 1940dTiet 1970 E ALl

st A4 3715H0 9lon], 10097k 217mo] F7Ietgor} F4uLt 18% 2
xsto] Bawr} 371

O #T WEH IPCC SHUIA stel 2147] Fyte] B W Z77} @xje]
204 WEo|H 2~59 W2 Fopxn, 59T Sofalol xolH B 204

WEolH 5 YIER Fold se 714t Uerd Aoz MY
hbedlA Z Sol o AR 371, Z14Alel meled 371,
AMelx] B4, GOy olF] B4 5 clrst Ropo] A gol

TS 9lon], Yoz 1 Wet AR Aoz oy
O IPCC 4xF ¥ Ao wh=9 A&J(1980 ~ 19994)o] vlate] ZA|7] 2090 ~
2000)0) 717 BII| L 2c] 64T, AATL T 59 om HATCID. 53}
WhES RS ofxlo} Ko Zjgwste] J1 Fofstel ABCIPY A4,

A, 54 59 2AVL BT Aoz o3

Ut A% xFYFY 2871 WE 452 7]eo] oty gou,
AFE Kojo] si4s 44 AP o] Dok glo} 1zuste] Fok. &
o1471%7} AF WSt o2 A HWahrt Mz}

=
o
7\gstol] mE o|A}7]%e] WL e o= oy

_22_



O FEN BEH 7|5

1931 ~ 196038} 0.4°C F7tsh9 AL,

25 2047] 71eAlas BA%

A% AHHEE, 1961 ~ 19909 Hm#7]20]
1904 o] % 2000d7HA] -2jufafolA

An Y@l L5C 4%

O ghtEo] WF7)e Wek AAE o 10097H1912 ~ 2008%) 67 EAI (A2,
AH, 245, gF, BE, B4 BRI HEEL LTCE BAT BN 4

£(0.74+0.03°C)o]| Hlgl] o0,
2L

19504] o]Fo] 7|2 Y5EL

& A&80] oF 20 ~ 30%= EAE kg F

20417] A71Z0l ek oF 1.56] o4 Z7tsted
ou}, AR F A2 7MY A 71 W oS8 YL A ATS T
S| S

14 . 1400
O—C 2+ 72
135 | 1350

O 7147(2008)0] TEW I A AWF FLTL 24 W F7)9 2 WE
Zg Mol P7|HOR F7h5A. S8 A2 104(1996 ~ 2005) BF APLFL
1,485.7 mm2 BYio] 5| oF 10% F7ISlH 00, 2OAMUZ4F 80mm o]

A)E 3T 1083 2892 A 20980 57}
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ot okl

2F
- [s]
F ABAFL WEAol 0P An(H2

ok 20A)7] &%t 100]] ¥]3h oF 19%(220mm) F7He

A 7Aoo AP oBA 7-8%0], FUHOD MM Zuix|ddo] WFE0)
BE F7M) sl FaoPA UERd. W A28 P4l wsks oA groi}
Bz} olxln g

e QsiA ZFaoM Fe2 et HlEo]

O—0 22 I 834

<17 17> 67} BERIFO| Cfet 104 BRZ4-EO| BBIEA] (1912-20081)

urEo] san 1964 58] 200837bx] 212 4347F Sejutete] o
o LR

f
W2 oF 8cmAt

O @WEo| 7]ewst AYL A%

O

o
o rg

sk A
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1) IPCC SRES(Special Report on Emission Scenarios) : IPCC B|& AlLf2] Qo] TS EHYE 1A
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AIBAUY2|29] njejg o] 53t Ant 210080 FHube A xl o tiste] &
7} 4C B7kshe AoR Uehton], Sa 720 SEad MUY, LHY|e
Ct YRR 71L Argo] F3ste] 7]e ARAHE AR Ua ﬁ; Aoz &g,
O Fhitwo] 74w Wal AT 2AIB AlLfZ|Qo] T 204)7]2(1971~2000) o
H] 21M)712H(2071~2100) SHtE A 52k 17% S5717F AT EH, 8€1 94
o B2z 7P} 2. 24T ABT WSHL o AR Zoz w0, A
e 7te U 59 P e AR A Zadso] Askd bsAol 8. &
Ago] &7t Z3tdo] ZAaskil 8 ~ 98 Atol9] ALs 37 FRY Jo=

Gk

a

:’L‘i

* 71l QL URIE 71FQAZ V1L, WA, SE WY, YRARE Y,
S ChURE S0l BRANL, 2E0 F4Yol A U AN LS B
dgshid] B2 - A WEAo] 2 J2Yuct RES 2 ALG(IPCC, 2007).

<% 18> gt X[HO| 2047 Z1971-20001) L] 7|20 X B30 st

O $ht=9] sfi4a™ st M2 2008 o] 2050 9.5cm, 2100¢ 20.9cmz A

O Qajitet 84 L& MY-L 2008 ChE|ste] 2050 1.3°C, 21004 2.9°C Abadt
A0z Ay

=]

O AlBAlUR2] Q0] w2 ojgf 7157 AYo] mew, ofdr) 7|57 2= AA} A
A} BArstn, 28] Ea)otx|cle) ofariste] 7h4o] Tam. 2021 ~ 205015%

2) A1B AJL}2]R : SRES AJL}2]2 4F(Al, A2, Bl, B2) sfutoln}, Al Alue]ee] &2l AIA 3
Ao e S55 4% M7] SRkl o =28 A& A+ MEL F6 &N 7led |
&9t =92 7MYk, 71ewat U] ohet IiHSH YA AlFL, H]ghA: ALT, BE A7
& AlB)oz JEsH
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ookt Sejetxdo] B oAt} 71ERol 431A Ho), 1 o] FoE ofdr) 7]
33 %79 B4o] A4Elo] 2071~ 210040] o] 2ajAt EAIT} Auato
5 x0 AXE A9 WSAGA ofdt) 71377} 2" Aoz MY

% JE Y o g oA 71879 Foj= F|FHE WovZo] 18°C olst o]HA
LY F7]-20] 10°C o]4d9l Zo] 8 ~ 127§8 o]4o]ti(Trewartha and Horn,1980),
olF Al B/H7IF(1971 ~ 2000)d] HstH AFe AQY Gt 7 TF
ANEAA, opdt, B4 59, S, o5, g&)o] 2

Di2foll= A& Al&o] 'R, 7129 AlAo] xoigd T2t &0 siEsh=
7172 ZAojd ZAog FAY. oF A&7t oE FUEE2 dAe njgo 2
WabL QA SE7H WA oSAI4YI7He o ZolA o= Uehin], r1a
9E7t e AAL A 67)Y ol4o] ol B0 Y oz M.

AL A&7 AL AAYo] Rojx|wL, B A&Yo] Webxo] met oAl A

oz oAFED, AAEe 225 9 Fojoixe, 121 Uroﬂorxlm 9 7o

AR o, ZFQAARR]RE 902 o]Ate] AL R|47)7to] Ut Moz Moy

ALBAIUZI Q0] 278 2141712091 ~ 2100A)0) £ AR AL Aold @
A|olA 38 o]0 Fo] AAEAL, oF AJAFHo] 7HE ol& ti+9 HE 5

TEAA 48 BHL= 3 2 7HS WA ez FYHN, sige 0‘53&% E‘:*

AR G2 ASAIAY Y e FAIPE AoiAoz »2jA Yehital, %

9% o]%of| 7I-go] AIAEH 208 F= 7FAIAIYO] =olA|al, AELL ‘344—1737]

o] FEHZ A5z ¥ Y IARXAHY P& ol5s 1€o] EHojAoF AE

e
of HolEL Zlo2 Uehty, AFEY 2SS T WolY T FaleL 2ol
or = 5

3) EZ}THG. T. Trewartha) : Y 7|FFE0| Uit +HL2 7|37ES ASER OHA HS

ApASHA TR At
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32. AFE HA7de 2ot LmA|d} 7] S| e @

ElE=s
1*“*4011*1 l% stz 71e¥isA Y| g 28 7|eHst 9%
A Alssts GeFdAIAtR S Bt 7] 2(tavg), Falr
+&F(prep) Aot 7|2SER|RU A2 E4(FDO), -
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7187300 Alsske 20008 %8 201087H7] 7|8ARRE 7|ECE 2011'ARH
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2ol BEA M 7|FHaE dEster] BE

% O YR oigt 71ERist 4 2A0] AFRE EE AA(lkm) 712 AUl
Ag71seds Sl it HJEUZ.SR ) 719 WS AU & viger FAF
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>
r /]
1o
e

i
o)

O Aoz YT AhA|dle] BfE, F4, 24 W ©ejo] 7+E, ofmalzt/opAob
2 g

|22 A'd 10,0004 5

~

550 go] 0 &g

- Slaw wete] A9 Hsieks tha C}E Y4S Holn mEX| 7|ST} Ao
oje} 3 A} chE2A] BRED 9ou, FYEoE o 11,000~6,000957HK]
AAAQ 14T 44| BuEo] Yoo, ofF XY HLUY FARE £F02
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L X 2008 4
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Hi e ez Polgdx|n

ool wa} s

o,

Sk

Uehia Qoo 7ha wh

1 2x| Yot

il

o
?AO

]_

Og| @ °%dIHON

&

1l
h

yow %

Agassiz melt %

12

10

<3g 91> IES}; JfUT B3R Wsta
7]=(From Fisher and Koerner, 2002).
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3. Az Al47) HAS Ale

1o
o
rFO[I'
ox,
Mz
>
S
o
)

AFE 1Ak30] n3t7shAl 3HaHAl olu|(Lim et al., 2015)

Q AZ= 24k sfiQh Lufo] Bxste DARSS AR Arjoi 2% Lo o
27] 7HA] ¥l g2 Ao 22X EAE(Park et al., 1998). 495 AHie] i
ol dat AR SIGS Aol YR BAFeR Fasiy of

o |
1S Aoz HIE(Cheong et al., 2007).

0 PAkE A% sioh AR MR FApg HElo] 9k 2ASS AFAl W
AW 4k A et AR, FAE 29 S8YF ohRo TAES U
=7} 05 mo] YIRS, =59 HuiRs A 2Md ke UR HRFol
UeRdh AIE MR Qoiold WREE 245 SHd HYPEES Mol
obn, HEAo] QASI FL e 1 em Ujge] AHxRo] 38] REMoR
a4

0 420 £9 §UF E: YOS As) shRo] £ DEYF E: &4 HHE
of A % Y3 Ag 59 P WA A Hol YjHoz P HEA=
QX" 4 oldl of BNAE BYW A7l nH/71% PEE DA T

& 4 912(e.g., Sheldon, 2003; Bader et al., 2015).

Q EAS &9 7158 oA &4 ¥ &4 RARRE YsiA FAE 2 Qo
g 5o X8 &0 Y §7] HAEHYAE(Pc/PC) 9] Wske oA 7]
S /87 Wgto) QsfiA op7|H ABHSLE HAE & U

- dytdoz 84 AlE0] BAE AT I BAEHEA 2EHo] 4oy, 13
Weo] mety A C3AEW CAAER Us o A3 ZvIg2(Calvin cycle)E
0] 83h= C3AE2 T©AFTHAAH] o] -32%004] -21%2] HHE HolH B
g2 «

OF  -27%. ZE AxEF JAAE C4A=29 AL Fjx]-2™ 3=
(Hatch-Slack cycle)E 0] 8381, -17% oA -9% 2] HE=Z 71K 4 oF
-13%02] ZF2 ¥ (O'Leary, 1981, 1988: Tieszen, 1991: Meyers, 1997).

uju

- o|FA AlFY zAY 7|5 BASHEA U2 EFE ol 1 o]l A
SHA] 7] diEol AAle oA R | Fo] FxJUJE ABAPEEZE A
(Meyers, 1997: An et al., 2005).

O C3AEY C4AEQ 2+ 0|59 A= tE AFAE o tist A2 8k 9
oz d=A Aot FA| YE2EEE mef FESh= ARRL CAAEY ARE

ﬂ AAezo] "5y, 192 Z4= MG Zo] ZrA(Ueno and Takeda,

ok &

rlo r9£
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1992). E3F C4AEL C3AIE0] H|8] &8 &8 7]%(water-use efficiency)o]
%‘401471 oo Az 7|50 A Aoz FA Jen, 47| F HaAsE7}

2 O C3AZHCH C4AlE0] ¢ A A= Z1ez H31(Cerling et al., 1997:
Collatz et al., 1998: SchefuB3 et al., 2003: Zhang et al., 2003: Huang et al.,
2001 and 2006).

Q A AF=oMe] C4AE2 M(A. hirta), /W& (Cymbopogon tortillis), 7§2A)
(E. speciosa), AM(Miscanthus sinensis var. purpurascens), Z]Iiz|Af
(Muhlenbergia japonica), SM(Themada japonicus) 5°] oF&RA|oA YAL M,

C4Al-=29] AGE0] 10-20%5 A}A|(Chang and Lee, 1983a and 1983b). Lim
and Fujiki (2011)9|= Alae 559 SAEAE &0 238 &7] BHAEYH
A el HigkRRE A 65009 39t C341231} C4A1E9] AUA Ha-& WHats

53¢ oA C3AEo] F7tetla, vtz xS S04 C4

Chagui Island

Dangsahbong
- tff cone

Tuff layer

Sampling site T*’

sequence
aman

QO EAE A8 &0 =3 {71945 ol &3t A BAAEY A 145
Aol Affj= AMHZHE SEFE 17,140+300 cal. yr BP, 17,500+360 cal. yr
BP, 18,675+£165 cal. yr BP, 20,830+430 cal. yr BP, 22,000£400 cal. yr BP
o] #AIRO® Lpehd

O TAFSLS HE 16~20%, AlE 68~80 %, 22]1 2 2~10%2 3rQatw ot
Bgoo, AA

E|A20] ZoZHmedian grain size)2 oF 11~18 pm 2] #HYES
Aoz AFPA AE YAtz 44

0 Q7AgYe HASY SHRold o 08+ % e BFoU, Juz Bis
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o =25 Z7tet 7avt WEEQET), oS Sof 85~64.6
cm ZojoAE 70|17} Wobalo] mjep BAEYUA Zro] ~22.5 %ol 229 %o
2 7431900, 646485 om FNE 221 % 71K B7% 262 cme}
12.3 cm ZoJo|A] Zzh -22 %ot -21.9 %o 7}

W45 T 22,0009~17,0008 & Abolo] FAHE AL, o] A7) FFYsp]
o Fyrgo] sjFE v, A|FRCt Sj42Ho| o 100~120 m HE WTHT oA
Al7] (Linsley, 1996; Liu et al., 2004)

Slaw WET BANH AR EjFYo] YN Sulu Sea HME 4o ZPH 3T
A2EUAL e WI-ZhY7] L 2RW Fa9 Oigysty U 4 W

A Al AL Kﬂ?j(Llnsley, 1996).

1 o
tu 1o

A 22,0008~17,000d Fo] 4tAFHHA S disHo] A 67hd F IR
wolel Al7jo] s A AR AFR SfUIEs oF 05 mUe wejetd, mAk
o /‘-g

Fo] sfetollA Ya] Woix SHLILE oF 100~120 mo] LhFolN FAH Ak

Solol 2a¥Eo] TAE XYolar A AF-AE 2¢ A
oS Zo=z e (Chung, 2007: Lee et al., 2008:
Park et al., 2014a and 2014b: Park and Park, 2015).

27 SRAYAA J&E FEAEE(HAE)Y J25HEL U I oF 2
&0 Zr=oF oF 30k | A BE] 25| sfAA 22,0008~17,0008 H Afo]of=
AE B0l 433l Z2WE (Wang et al., 2001). 7] Ao m2W, d4H52
ZAR|F9] s RH WSz AL | 2&sh=H, ol F& 1R
2 0 2452 4] 4o @A 223 A B 57 59 S4REANA 3
BE Ao 3% 7ts
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13 .
Median grain size (um) 8 "Croc (per mil)
Tuff layer

I

} 0.250 mm/yr

11 12 13 14 15 16 17 18 -23.1 -228 -225 -222 -219 -216
T T I ' L 1 1 L

L 1 1 1

\

-
L ]
| ]
. \
20 A - \0.18? mm/yr
-
 EER
. ‘:';;' \
- o L]
= |BEM s N
G 40 EECE 3 A
£ = s \ 0.130 mm/yr
% -:j g \\
(@) = \
60 A
H \
. \
s 0.214 mml/yr \\
- .: \\ C4 plant
. —
N H decrease = increase

16 18 20 22 24 04 08 12 16 20 24
cal kyr BP TOC (%)

<38 93> nMF0) gt Y= 24 A Xzt 2MZD

0 T 220004~17,000d 59 MAEY BASAAL | WY 5 Agwsi-
Baw WE B OhS Yol WS, 121 ofF B2 WS G WL
D5 §718 AL 2 C3MT 7IU0E FYHUM, Cha C34Z0] A
staA 429 7Pt Ueihs 23 W 729 WSS By, uS AERe

o)

Comparison of the §%Croc values, a proxy for relative abundance change of
C4 or C3 plants, from Gosan Formation sediments in Jeju Island, Korea with
other paleocenvironmental proxies. (A and F) Asian summer monsoon index
reconstructed from 60 values of stalagmites in Hulu and Dongge caves,
south China (Wang et al, 2001). (B) §“Croc values of sediments from
Cheollipo, Korea (Lim et al, 2010). (C and E) Continental ice volume or sea
level inferred from 6®0 values in deep-sea sediment from the Sulu Sea
(Linsley, 1996). (D) §C values from Gosan Formation sediments in Jeju
Island, Korea. Comparable millennial-scale changes in §%Croc values in Gosan
Formation, Jeju Island and 6”0 values from Sulu Sea and Dongge Cave were
assigned to each peak from a to d. Squares with error ranges represent
age-dating points in the Gosan Formation, Jeju Island, Korea.
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Age (kyr BP)

@ 0 10 20 30 40 50 60
© Ll ESTREETITE CYETLIOET) LYPCTeras] FUra evey] (TN TITRev (17
>
8 ~10'] strong
% -0 summer
I monsoon
S 81 "
=8 7. ;B
.._<_, o weak %
Q €1 -28 O
"é' -5 --26 O
a _4 J - -24 E'
a decrease - -22 =
C4 plant - 20 @
-3.0 - - -18 %
= 274 =16 2
]
0 ' --14 O
0 24 4 s
o2 i 4 higher 7>
w D v ==
Q“g" -1.8 sea level
E- -1.5 4
= 42 lower
»t%- 1 21 ‘*QI;{_H?
8 -23.0 . > = =
2 228 - decrease
E 226 - * | c4 plant
8 224
*—; : increase  , 4 ;(";
c;.g -22.2 | b
o 220 - E
i %)
5 -218- il
= . &
high (decrease) 5
L 15 &
sea level o
(ice volume) <
o
low (increase) 7 w
-7.5
_?0 sSummer monsoon strong

intensity

- M )
-5.5 4
16 1 18

(F) 8'®0 (per mil, Dongge/Hulu caves)
&
w

Age (kyr BP)

-
ol

<18 94> 1ALE0| Of

o

ngE ZEA| Hn HE ZD

r
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AEA : AlF= gt X199 A BEAASFE AA A+

[] &gl 7¢x]

O AFEzo] AEALE T Awst et

O AFE ABAREE AN AL HHLB), 24, EF. qAe] A
712t BB EE AL Ao, AGtEA S JEHE TSt 3AME EA
H(Profile type)& A|-&3tct.

O A k= Klﬂxlx‘oﬂ st d4= AFxo sHiEsd EXS9 AJAGA7]

21 SgRstE ZESIH A9 R ESHF gigt HEE AjFEIH. 9]

g wAsEe) e LA e BED BAT A A A2
W y|gWato] ofat A ofY 249 5 AR 8 4 AUk

[] sa] o] =H|

O|#IA 1. HIFE
Ol&atAl 2. MIFEZ
Oj&atAl 3. MIFEE

aIAF X
ajAk

71
E
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oo| RIEXILHHE Rzt
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0IZ | [HI=Z SHopAt X1990| XIBXIZSAT HIZH o171
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(1 A4 53
o AF= Fepit AHef AEA HlHE A 84 (BHHLE)
A, &, BEF 52 34N7I(SA)e At B A
RHE st 32 B84 H(profile type map)e
AFES F47] THE AT A=e FoAe F=sad &

O AFdu-&
o ARIZIZE B ARRIH] ;20173 ~2021d(5) / 15,0009 7Y
o ARIAFFA : A=A AAAA T, Tt A7A

O 71t &
o AFE Mt NYd EEse M, 28, &4, ¢4, EY¥ 5
oz A4 A7et 348 7 5& W1 7 AHL A g

TEE ALER AZSezA B3 /s At i, 7]

W3 8-S AT 7N RE 75T

o AFEY MFF AT+ 53 i X, it &FY A7,
3t 2 T 5o% Q%5HE ARE AFFOEA A AF
7] dA AP QG Pel dE A ojR|ek 344 A
ARH &gl 7Hsd

o FF AFT Hd I ABAHAIRAHSTE AFE EXolE, #F
Ad g AAAL g E8AY Y 7o R sy AgAd
o] nxste}l A5t FFAY F 25 AAALMNEE T3 vl Al
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o AFE A O B 71FH A Sw 735
29191 AFE sHt BF A7Ish W% 7
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o AF AFARLLY v =Y 483 /& AL
- AEAD L 20 UIF FFAY AU@IAY D ATF 22 D)
- AEADEAEIE] Byl thF DRI} FE3} /1% A9
o AF AA BAsE AT 7% ARIS A9
- AEake) T BRAY AR
- AAAF2AY DA ADAY D8 388 1% AY 2 73

A7e ololdl &5 w=E/Ad

[1 98 F2A
(3 2h))

T ' 2017d | 2018 | 20193 | 20200 | 2021

AFE @ept A9
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AzEol §7 Wsk shao] Wast st 12AS BRY 4 ot

¥F 2 ATARE Fol AFEo] LEots AAZIHASA O £71H mALe)
S5, 08 59 25A7] B4 S AFEY SUWEY U2 XY WS 9
stol UjF F2% ATFAZ Chold West YA
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