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Abstract

For the reconstruction of the past vegetational changes in Jeju Island, Korea, pollen analysis and radiocarbon dating on the
sediments obtained from the Mulyeongari fen were carried out. By the results, the vegetational changes around the
Mulyeongari fen from ca. 3,300 cal. yr BP to the present can be interpreted and reconstructed. The pollen record from the
Mulyeongari fen was divided into two local pollen assemblage zones and three sub-pollen assemblage zones. Zone I
(Quercus-Carpinus-Herbs Zone) was characterized by the predominance of Quercus(30~63%), Carpinus(9~35%) and
herbs(40~424%). Zone 11 was characterized by three sub-pollen assemblage zones and the high occurrence ratio of the tree
layer in comparison with Zone 1. In Zone Ila (Quercus-Carpinus Zone), herbs(3~161%) were drastically decreased in
predominance of Quercus(28~56%) and Carpinus(14~31%). In Zone IIb (Carpinus-Quercus Zone), Carpinus(36~48%) was
preferentially increased but Quercus(29~39%) was slightly decreased. In Zone Ilc (Quercus-Carpinus Zone),
Carpinus(26~38%) was decreased inversely but Quercus(36~50%) was increased. In addition, Cyperaceac was also
increased to 52%. Consequently, it is suggested that cool temperate southern/sub-montane vegetation composed of Quercus
and Carpinus which was physiognomy of deciduous broad leaved forest was distributed around the Mulyeongari fen from ca.
3,300 cal. yr BP. In addition, Cyclobalanopsis(4~23%), Castanopsis(1~12%) and Myrica(under 1%) which are
warm-temperate evergreen deciduous forest components were constantly appeared from this period. Accordingly, it can be
inferred that the present vegetation type around the Mulyeongari fen was formed from ca. 180 cal. yr BP.

Key Words : Pollen analysis, Vegetational history, Cool temperate southern/sub-montane vegetation, Jeju Island
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Fig. 1. Topographic map of study area and sampling point of the Mulyeongari fen.
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HH2% 16.6°C, A T ¥HA-2=7}F 10°C o4}l
15422759, Fofe] LEE UEhlE 98 1,282
WHENT e 24T Sudt 7158 AT 9
710 &2 UEpsith(Fig. 2).
FESF 282 43(Warmth Index)+= 99.1 Cmonth ©]
Ayo]ar g R|9x(Coldness Index)= 0C F= 2T
month 24| Xk o &= hooff Ao &alar F
Z<x(water deficiency, d)+= §l.O &R |9(moisture
index, Im)2} A5 A)<>(humidity/aridity, K)7} Im>60,
K>100]82 I587]8 o] ajgdehs o 4= 3l
(Yim} Kira, 1975; Yim 5, 1990).
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Fig. 2. Climate diagram of Seogwipo during 1980~2009.

2.2, NZxg| 2 g

=gorel=e 37 Ade AdAste] 2ed A7
(Hiller type hand bore, Japan)Z A|2& X550
o] @golx E|2zo] 54 7|t 5 =
&2 Standard soil color charts(2001)o] 2]A 3}
BT RS B Shch AW 3 B4R S
oA B8 Abej7k 7bg oFEsih BeE BE0R
8 7001270 cme] HHBL AT ¥ o] H|HBS
707)2] subsample & UHr-0] SHELELA] A18:5}9it.
355 70719] subsampleof| 4] S} 7} 0] 9] 2] B2
2 A A7 5 Fagri 5(1989)2] whof| wle} A| 2
= e 3k 1L glycerin jelly 2 E-¢}(Erdtman, 1943)
sfo] slide A2 5 Y3k 3510l 4 40082 H 5
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7% SHE-> acetolysis 23S A7 AAYS}
B} vl 7R EYSHECh AR SR EARE
I Family) = <(Genus)'H 2 Trees, Shrubs, Herbs,
Spores 2 FE1eITk F-05 3k & b mAe] 4
& UEIESE R Sto] WES(%) = AL
(Fossitt, 1996)3}o] SHE HA T (pollen diagram)oj]
Vet ek =3 WA SHEE 2R 5o Trees,
Shrubs, Herbs, Spores®] 3-8 A WEE(%) 2 #|
4bsto] Sl M ol skl chFig. 4).
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E|ZE2] dHl(sediment type)= AR} 7], B
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o= FEE UCKFig. 3).

A B2E % 71 spte] AR 200] 264 om
o) Aoz mel7 F8 A2 sandy clay o] A2
2 dark reddish browno|th 1 AMEo]| JdE=
223~240 cm @] E|FEL A7} Z silty clay 2, A4
2 brownish black © 2 B}tk 218~223 cmZ9j|A]
t}A] sandy clay = W™ AT bright reddish brown
S 2 vl it 123~264 cm @] 141 cm F7¢1 § A&
2 sandy clay®} silty clay7} HHEA o2 el
218~222 cm&] 4 cmE A 2|3}l sandy clay o of
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(123264 cm)= §19] AREFe] ZAlo] oJt 5
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Table 1. AMS "C ages of sediments obtained from the Mulyeongari fen

Sample Code Material Depth (cm) AMS "C Age (yr BP) Calibrated age (yr BP)
SNU08-716 sediment 98~100 880+50 800
SNUO08-717 sediment 176~178 1841+50 1770
SNUO08-718 sediment 220~222 2660+50 2770
SNUO08-719 sediment 268~270 3150+50 3370

o] lom JAre] A7|%= Zopxith 42~123 cm=
organic clayo|H FH-2A0] AE o] Ql=Dblack2] A
2 itk 0~42 cm Zlo]9] EJAE-LS organic peaty
clayo]n o] JL7}+2] 8}&F= brownish black, A&
= very dark brown 2] A-2- =37 Q]c}

Table 1-2 Carbon dating A¥}0]| 11 Fig. 3¢f E|&&
o] Fejet Lol Adi5A 23S el gl=d Fig. 3
oA Hizntel o] 53t 5919 ek glo] eHyst
Al B A4H Ao Helok

& &
(4] 0Q . {\%QO @dﬁ
N &K ¢ Q &v%
@& @& QJ& cj‘b'& ‘ﬁ@
N o S
M ¥ & s &
0 e 75YR 2/3 = f i f
SN very dark brown =\ 1000 2000 3000
N\ 7.5YR 2/1 =
30 k\\: brownish black ="
60 =
7.5YR L7/1 = N
90 black :
120 |4 =
SYR 33 —
l 50 dark reddish brown -
180 - = °
7.5YR 212 =
brownish black —
210 —
TT 2 SYR 5/6 bright reddish brown | e °
7.5YR 212 =
240 - brownish black —
5YR 3/6 =
dark reddish brown E
270 -
kkkkk 1] N
M w2 &2 E= N
Sandy clay Silty clay ~ Organic silty clay ~ Organic clay ~ Organic peaty clay

Fig. 3. The profiles of sediment type and 14C ages of sediment collected from the Mulyeongari fen.
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Fig. 4. Pollen diagram of the Mulyeongari fen in Jeju Island.
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3.2 3EEM Zy
Hojolg|:o] EEA Aul APS} NAPO| £3-&
2 7102 27119 s}E(zone I, zone IZE &
=%lom, zone = 2 3HE SdE2] WSt 370
9] o}3lEt}|(zone Ila, zone IIb, zone [lc)= 5]
ITHFig. 4).
3.2.1. Quercus—Carpinus—Herbs Zone (Zone |, 264~
180 cm depth; ca, 3,300~2,000 cal, yr BP)
2 ShEtollA wESRES & SRR 15%014
52%m|gko 2 Alds £33 o WBSHE 2= Ouercus
@} Carpinus7} 232} 30~63%, 9~35%2] =d&=2 71
=7 vebgth d2diid 221 Cyclobalanopsis (5~
23%), Castanopsis(2~11%)= AL 07 &334
ow Myrica®] 739~ 1%1|REo 2 Q520 Ed&
= WAtk BEIE F llex7t EALG20|A]9EH 1% 1]
Tho = SHBIITE 2RI T1-327%0] S8&S
HYomw, 1 = Artemisia(30~181%), Gramineae
(8~126%)7} 71 =2 &332 Yt} Spores E3H
16~396%2] & FHES R RS
Spores ] 2 EH &2 o] sHEtho] E4Jolct
H 3lE o) 4] Sandy clay®} Silty clay7} &2 7F
Ao ke wo] Uehty HxHze] o e
Artemisia, Gramineae, Compositae, Umbelliferae,
Spores7} S WHESIl=T], EAE o] Silty
clay o wl Artemisia(45~181%), Gramineae(20~
126%), Spores(44~396%)7} =2 &3-S Bk

3.2.2. Quercus, Carpinus Zone (Zone Il, 180~0 cm
depth; ca, 2,000 cal, yr BP~present)

2 o mEslie] o PR 54 o]
Atk WESES Frkstel & BhEse] 37%0l4
84%vIREO 2 EESI O], PR w3 57} 5
of & o 1% 16%Hkee 23skqich
Cyperaceae, Gramineae & A| ¢t 2ESIE O] £3&
= Al Arassto] 50 o] 22 A= 1% w|ike] &3
25 2tk

3.2.2.1. Quercus-Carpinus Zone (Zone Ila, 180~

74 cm depth; ca. 2,000~470 cal. yr BP)

A A)7181 Quercus-Carpinus-Herbs Zoneoj| A Z

SHE9] 52% m|Yto|YlE WSR-S 1 ShEtfofA]

R e EEEE L CEE PR
2 Rt} wESHE = Quercus(28~56%) 2} Carpinus
(14~34%)7} 71 =& Sd8E2 Hlrh

Cyclobalanopsis(6~19%)2}  Castanopsis(2~11%)
+ & WS} glo] YAt ERES HAo™ Myrica
2ot 2 FE A& o s 1% nite] SdeS |
AUtk Betula(1~5%) 9] Ed&% & StollA FE
1Z35| 235h 2715140k Pinus= 23-80) a
sko] 1% mke] 2daS5 Atk 3% nivtez A&
SAUSHAE Ulmus7t 110~94cm Aol 4] LAIA Q]
SUES Holw 8% ¥ st} a3tk

A SREol A 1% mivto] el HEshEE tha &
7¥sto] 1%01A 7%9] E8E&S Hlon Styraxet
Vibrmm7} B SEoieldRE ZEsiach v
Haloragisg A|2J3F Z2E315(9~78%)3} Spores(6~
51%) %] &3-S TA3IAAW, Epilobium, Typha,
Nymphoides, Trapa®} 22 FAA ZESHLo] & 3}
Hojolx e Sk 2230 EHE F
oA Eolgk A 3% uthe] &S Hold
Haloragis7} E|AE &¥|7} Sandy clay® ¥3}e=
LR o] AJZF A]A(176 cm; ca. 1,900 cal. yr BP)&-
B 943 S7keS Holr i1 23%°0] 2deS 1
eIt olth. 1 % 74alo] H2E Ho] Organic
silty clay 2 ®H3}5= Z]3(122 cm; ca. 1,100 cal. yr
BP)FE 1% 1|vte] 23882 Halch

3.2.2.2. Carpinus-Quercus Zone (Zone IIb, 74~41

cm depth; ca. 470~180 cal. yr BP)

2 3= &23-80) 71 =99 Quercus(29~
39%)°l A Carpinus(36~48%) 2 A== HollA 7
HElojR ). Cyclobalanopsis(5~13%), Castanopsis(2~
5%), Myrica(1% m¥h= AT S HAS
Betula Zd-&0] 5% A 13%714] 5713k #=53t
2ol Salix(1~10%), Araliaceae(1~6%), Corylus(1~
5%)7} 38| E7VIR AL llex, Styrax, Vibrnumo©)
1% ugho 2 A4 0= HHsc Ee A s
of| Al 23] SHSIAE Rhus7} 2 SRETiRE] A
ook 2E2SHEE F HIlglo] gt EdeS U
Elflon o] SHET o] FXt F-91(47 cm; ca. 200 cal.
yr BP)oI| A Thuja7} &ASF:
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3.2.2.3. Quercus-Carpinus Zone (Zone Ilc, 41~0

cm depth; ca. 180 cal. yr BP~present)

H2 38 = Quercus(36~50%)2}; Carpinus(26~
38%)7F =2 E@ES Hotk & Weto|A] zone Ila
o 22 AARES ol Fal A A shEiolA
1~3%9] &84 Ho|d Cyperaceae’} &8 F71=E
o] F7kste] il 52%°] &¥E&S Hth S
Gramineae &= A% Z71810] AlEH o= 16%9] &
des Hole oA FEEnh Wiy SRl
Cyclobalanopsis(4~8%), Castanopsis(2~3%), Myrica
(1% mRh= GAT EAES H ATk Betula(2~4%)
= Ed&0] skl wEshte] F Ede2 A
ShEthEeh tha Faskqieh 2 ShEth o] AR
NA= Thuja7}, SN A= Fagopyrumo] =&
SFAT

Altitude(m)

1000

0 @(
cal. yr BP | o
0

1000

) FE-AARR] AAE 0 & Quercus @t Carpinus 7} $-
A5} o Fraxinus, Acer, Zelkova, Ulmus7} A3}
I dom, T3 F oA SHEQI Cyclobalanopsis,
Castanopsis, Myrica7} A28kl RS2 & 4= 39
o SR O] Y] TR A AR AR of| A yeht
= Pinus 2] %71 Choi, 2005; Jang 5, 2006)+= A|F=
oflA] 3o} 5 2= gleick

T vl R ARl P
Betula®] &3 0] FE2=t} Betula= Zone Ila XA
B A& 0w SEste] F7lsltt7t Zone b F7HA]
HEE gttt o] A]7]&= ca. 900 ~ ca. 200 cal. yr
BPof| st v]53t A]7]of| Park¥} Park(2009) ]
A= n| et WIS T S = Qi R A
245521 Cyclobalanopsis7} - FE Al71014 9]
oF H]5=3t A7)0 YAIA &= Pinus7}h 3151 Hrk
(Fig. 5). o] == F-¥| o] Al7]of| ATl A= LAIA
o= 3kt 71371 B HAAW, BSFe] wEo] Hy
2 i} 511-& Ao 2 ARy Quercus, Carpinus,
llex, Styrax, Vibrnum©| 73] ZAA|T Pinus S}

Ch : Chenopodiaceae

Co : Compositae

Fig. 5. Comparison of pollen zones from ca. 22,000 cal. yr BP to the present in Jeju Island.



348 o -

7+ A, Betula 2] &, ‘G4 SHEO] 2
FE2A FYokE Yo TR=ole v Y
G2 AER] A8 LEldct

;‘a mbv ML

4.2, HIFZo| AMHRAL
Bojolelze] AT oMIAE o] 270 em
ofate] ElHBS oA otk AR 1 Aol U
A AFES] Wed B AR AE olHe) 4
A3, ThA] Wk 3,370 cal. yr BP o] Ao 2148
ol el ek 2 gsic T W AT
'é‘oﬂ ols] W% ZATNChung 5, 2004; Chung,
2007; Moon¥} Chung, 2005; Park3} Park, 2009)%2}
H 3L AE 2316199 ca. 22,000 cal. yr BPEE &
ARl ] AAHA TS Lkl 2 99l

ti(Fig. 5).
A|FE= ca. 22,000 cal. yr BPELE] ca. 14,000 cal.
yr BP7}#] 9] Pleistocene 'Zofl= 22 F O] L4 EA]

o7 E 4 Qth drtemisia7} & 3HE9] 30~50%7F
A FAFe =M 7P 94 ShQIe). AA| ShE ofH
W] Sho| ApAJSh= HIE0] 50%S HA| 33ttt
o]& Aulo] oJ5hH A F &L= ca. 14,000 cal. yr BP
o[ -7 = ofjtdy - Bt AF S AL S
oF % 9lrk. Chung(2007)2] AT thax|efo] aputm
& 53 mo]] ¥x|3}3 9J= Hanon maar¢l Z-& 7Hols}
W oleld AABE AFE Hele] HaHAS A0
2 AjsEIch, weh A AEOLAe] 5 Al Holocen)
9} Zofo|AEA|(Pleistocene) 2] E7]14-& ca. 14,000
cal. yr BP2 Al& ¥|Ch
O|Z2  Quercus7} 7}k LAY T-C-T
(Taxodiaceae-Cupressaceae-Taxaceae),
Castanopszs Alnus7F A&7 0 2 2FeH= Yoo &
B 1Ak Aol Uehde Jang 5(2006)0] T
2, Gl 35 7] ofF: S Ao
Aok Akt el H4Ee $A8H ca. 8,000 yr
BP7IA] WA o 2wl we] sheket A7)/} 9lgick
Ao A= ca. 12,000 cal. yr BPRE] T-C-T7} Z]
Q-HSIAL Quercus, Castanea/Castanopsis, Alnus7}
Fash Aol oA 1 EhEe 38 5 I3tk
o]0} e AABE T A)7]0] AT R vk ol
o} Aol A= Uehtbs A EoeA odll 71X &

Castanea/

<k urErsiol AR Helo] AR WeelE Ao
A== ) ca. 10,000 cal. yr BPoJ|A] ca. 6,000 cal. yr
BP71A] AEEe] AP A 2 4= sl ca
10,000 cal. yr BPEE| ca. 6,000 cal. yr BP7}A] A]1AY
9] WISRz Lo B T4 AAolA] W
w;l_ . ;q;n].;q xmraﬂg& o]sﬂgago] ggmqg
AP Blelet 4 QI3 ol vlo] 3w, 1 AP
9] o= 3t A Fof| A Foof 1 - A3 Ao ¥
BIFS Ao E AMREH 1 EX O E Quercus7t &
5| F7pekaL 2 —!%OJ Cyclobalanopszs,
Castanopsis7} 28 35F0] 271302 A0 & AlR =
Sopolelat 49 MDD sk )
(Park} Park, 2009)E H|udlo] & o Eotels
Quercus?}; Carpinus7} $-783H= A &S, 1143 A}?—
= Pinus?} Cyclobalanopsis7} 2| 9-73l= A&
Kok ol AR AT Qb o] AR (HERIY)
o ZjoloflA] HlZH oz Helrh ok AMd
AR O] AlF=Leoll A sttt 717ke- Al BA] H 4k
EX| oA RS Pinus?}t Cyclobalanopsis | 4]
211 ¥ 4 9lrk o) Fste] s 476 mo] $14
+ca. 3,000 yr BPE-E|
+ AR YA A S, S aE 50m
olsfoll 115K S 29 A i ca. 6000 yr
BPHE W2t AJErddE FAst e &
=
Moon¥} Chung(2005)0l4] Ath&7S SHIgE Skt
240] olzol2|] glol hE A} Bl - BAo] of
RIAI 4] SR 2EEOR AIYE U3 o 4
1]t 1 A3} Alnus?} Chenopodiaceae, Gramineae
b oSl S1ERS OE X da vas) Hoke )
HI%egt A7IQlollE Bt Ssis S thzc,
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