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ABSTRACT: The Holocene Hypsithermal Interval(or climatic optimum) was the warmest post-glacial period:
temperatures rose to as much as 1-4°C above present temperatures. We hypothesize that southern plants
expanded northward and upward during the Hypsithermal Interval. The Hypsithermal relict populations are
defined as populations which distribute mainly in Is. Cheju and Southern subregions and have populations of
short-distance dispersion separated by more than 100 km from the nearest distribution. The Hypsithermal relict
species were identified and their distributions were mapped based on botanical floras and checklist, herbaria
specimens, ecological studies, and field surveys of selected species. Evaluation of the hypothesis was based on
reviews of published pollen stratigraphic and paleoecological studies. The results showed that the Holocene
Hypsithermal relicts such as Corylopsis coreana Uyeki, Carpinus turczaninowii Hance, Stewartia koreana
Nakai ex Rehder were expanded northward during the Holocene Hypsithermal Interval.

Keywords: Hypsithermal, Holocene, Relict species, Relict population, Southern plants

H Q: 24 7|FHA7I= 7] Bt 7 23AE AZIEA #Ae] 7Rt 1-4°C EokTh Wi
AEEL E2A 715 A7 55 £ Uiyt 22 AY9er £37F FAHAS Ao FEdE. 2
AFoNM = AFE, Faltolst e diolrrb F Bxjoli F x| EketA o)A 100 kmeld 22 ®
EFGo] EAste A8 AEHY AN ES TIFHE7] FEF R AT AEd AR, B8
AR, ety A7 A5 A ARE A4St 7| 5H A7) IAEFS AR o5 EXEEE S
Ak sHESAEE A A A8 E 27E] £ 7HEE Hrleidth 2 AF slold], AR, =7
Bl e BRA FAA) HEFL /1 FHAY) Bodo] HEOR o|FHUS Ao AErHTh
FRO: 71537, 224, IEF, 2, A=
S = 9] Wl H3)] AEFtiddo] vlud = species)? 1Lf-F0] T 23 Zlo] E4o|th(Kong
& AOR HUMEE Ao A AEFY TEYC] B and Lim, 2008). o]2]3t A&7 542 ko] 715, 4
g ARE Hola, AAA el AU" TFEF(relict @, A a3 AgA] A s FAEA s A
Z1FRR] w4 o)F wHgel A verd 4EFE
* Author for correspondence: foko@korea.kr LN %_O] }E}{%‘Z}%ﬁ‘ A3l t(Lee and erfl’
2002). A 7159 WA NA AEF A= g
http://www.pltaxa.or.kr HIE 2 A% JEo7g o)lFslglon, st &3] w
Copyright © 2014 the Korean Society of Plant Taxonomists Thzio s Hel vl olpAly AR AW AR

208



Phytogeographic study on the Holocene hypsithermal relict plant populations in the Korean peninsula 209

o

| o 1A Wolghs Az 544 1 A5
9] S AFHL Q= AuREgo] BEd 4
3, TAAR] teket 3'dA (refugia)el] A== Sl

Ao o] =TS st ohekst ERsHE A ehA
SANE FAlE 2 e FU3HA A= F(taxonomic
relict, =724 FEF)T ko] GiA 23X ERTES
Aeholout dAl= F2= A4 $3x9s Hole
(biogeographic relict, A=A 2] 8t4 rEF)0=
o] ALESI71 % $k(Habel et al., 2010). AR F2
Shatol] oJs) ARG a1, FAR= AEfetAREel 2]
= gololu). 7= Threlict population) 57852
SRl F3rof|A ou gt o]fE Aol W Eo] A
WIS Hole JHomA, F(ff) 9o AEFH 3
WA 715 @] FAHRAM QA= 3L ith(Lee and Yim,
2002).

A5 FEE IAHORE 7§27, 2o RE BEY
Qef o3l AAErt. 1 glell o] 3 Axpe] thgh 2
=9 AuA SAAE AN AT Ax wrids
o] =Y Soll Y WH=Th(Lee, 2004). 7] FF21 0
2 Q8 AYEEE Holv FEFTEL VIFH JET
(climate relict)©.2 A 2]3}H, T4 371K Fdo2 F+&
3715 gttt (a) #137] ZHEF(Tertiary relicts)S A48t
A|37] el A A A47](Quaternary) F2] A&7 02
st Azl = 7158 oA FE F4E Fola,
(b) Wal7] FEF(gla cial relicts)> #|47]12] 3ty7]ol &
Al FEBFAANE HE7] 7] (Last Glacial Maximum,
LGM) °]5- 2327} A7 F48 FolH, (o) $7] 3=
Z(postglacial relicts)> AARTE o] WEHT SEA
(Holocene, @A) 271¢] 7]5-# 4] 7] (Hypsithermal Interval)
o]% A =] = TS D3k (Hampe and Jump, 2011).

HER7] o]F-o] A4 Bl AEAte] e Hde FE
kol HAE mg (@R, EAhe] ol gH o] o,
2 9ol 71531 EFH AEYES] dA BEE F
3 Ard BEXWEAE FE3FL 9 tHCox and Moore,
1973; Kim et al., 2006; Habel et al., 2010). $HFE2] &3
W) oo ATlel ABge Meke thee) BEe
st AFE F3 38X SItH(Chang and Kim, 1982;
Choi, 1998; Song, 2002; Jang et al., 2006; Chung, 2007; Park
and Yi, 2008; Yi and Kim, 2009; Jang, 2010; Park and Kim,
2011; Chung and Ryu, 2012; Evstigneeva and Naryshkina,
2012; Kim et al., 2012). 53+ HZoll= st o] &
Esh= ottt AHA|, A3|AIY, FEA|, F4 59 &
Feb Ik ol ek AEA A Ay TRkt B A=
=9 W] AEAEEC] AEAow By Q) H
= 7]152 Aol st A9t FE Wl ey 1
R HAFEE A2 AR R 3541 HEFolA
9 1990 i E = 715 A 7] 2hEA] W(Hypsithermal
relict population)ol] thet A7} I Eolwg7E 5
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=

Hom gts] o]Foxal Gtk el dE 715H A7)
of gt 7158}, A A4s, shEstAl FAEC] v Al
%31 91 ©1(Chang and Kim, 1982; Choi, 1998; Park et al.,
2001; Song, 2002; Jang et al., 2006; Kim, 2006; Jang, 2010;
Hwang and Yoon, 2011; Nahm and Lim, 2011; Chung and
Ryu, 2012), 7|52 2] 7] 7Exchel| dfgh 2 &2 28t
A= |XIsE Aol

713 %] 4 7] (Hypsithermal Interval, Holocene Climatic
Optimum)i= F$H 7|9 7] FolA 7 2dgE Al
7lolH, 8kt B Aol wht AJHARL Aol tha Q)
O, °F 6,000 B.P= FHOE 8,000-4,000d B.P.o] &
w3l 715 = AlAIEQ] dAo]th(Davis and Browne, 1996;
Park et al., 2001; Strong and Hills, 2003). A|A]A S22 o] A]
719] AF#7]&S AAET}E 1-4°C k3 (Huntley, 1991;
Nesje and Dahl, 1993; Hamilton, 1994; Davis and Browne,
1996; McFadden et al.,, 2005; Hwang and Yoon, 2011;
Mullins et al., 2011; Nahm and Lim, 2011), 355 1-2(-
5) m A% 3K Song, 2002; Kim, 2006; Park et al., 2001;
Hwang and Yoon, 2011).

SAAEL vheFet WA 9] A AR S Btk
om, AREOl AT HE AE VAT EEE T
Ash= 23 @40t (Lee and Yim, 2002). £412] =7]
gl abrge] whel AEF] ArEe A Aort
Roermz, Mgz gk AEx] et A gl
QoA AL S AR 07 JEstoof st

St f3xsh= A& FollA /Yo 5olsh W&
Ao 2= F50] oA s=el g8 =9 Har 9low
(Lee and Yim, 2002; Oh et al., 2012), ©]5-2] thi-o i
A2 Zel GE . A5 51, 32| (Corylopsis coreana
Uyeki)e} AP 5-(Carpinus turczaninowii Hance), =25
(Stewartia koreana Nakai ex Rehder)?] F==FctEolt}), &
3k oldd] T A Ed FEE B FR(Melochia
corchorifolia L)} WS o} A| 8] (Mitrasacme  alsinoides var.
indica (Wight) H. Haray’} $Ht% SHAI7EA] £-328k= A
5 5ot ddeltt, 1 &) 7WEE(Zanthoxylum planispinum
Siebold & Zucc)®} AFEFU(Neoshirakia  japonica
(Siebold & Zucc.) Esser), S Z:Y-5-(Caryopteris incana
(Thunb. ex Houtt.) Miq.) 52 ¥4 FARIEE 5 &
ERSE vlold Arg Aele Aol Ak ol
ok el dud e T2 2R EEY T
of oJsf A ALEE sk Fol o, FHANE
(barochory) T 7] A AFE (ballochory), <72 RFEAEE
of ol JEow o]ssh= AHZA 5HE 7H1 lth
ojgfst A7 AL (short distance dispersal)2] AEE>

o] Auks FAekAA HlwA =9 £L7 o]ss)
= 54 Ho|7] ujite] o]F2] tERwhe] thsh AEA
g4 ql d2 YA7] 43X E(long distance dispersal) 2
=2 ARt ggslal =] A7) At}
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Ao AE By 11749 7|Ewsle} dEEoe] ma} (Hypsithermal relict) ©. = {3 3}3lth AN T& A%
3 gkar wedk wgjo] A5t 7]9-gkge) uhet Ao EEE ab7] flate] @AA] SRl FHAel| FER o] EA
HakstAl 2 Zlolt}, wkebA 319 7]5g o A ot T8 AN E R g A F B9
At vje] AEEE A3t 52 A AEE el o <] ﬁalﬂrﬂ 55 AT Table 1). 715-327] E4]
g A5 olsllE nig o ® hssith aev 715F A7) o] AEA e sAE WestAl abr] flel Ak st

of tigh =4 AE FAE Qe AL AAje] e AFETLHE 53 o] ZR(EADY ZAFe A2l 9

L
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<
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Bl that 211 olslh §-5 Aol 8 A% AT 7FsAo] Qe F3t HIPAIRR Quereus
E3] Bt o] Wiz odo] B o]l 419l YHlA acuta Thunb.), SZ5 T35 -(4cer palmatum Thunb.)
ARES] W kG AL FAWI DA, o AR A S AERe] 7 e e
AT olES W, AA F Ll AREa Al A 100kmolsE ARl Y EL o EelA A2t
T AT S o g B B B Eae SR, Ao
th weba 2 AFelME Ry 9 Aele %t trichotoma (Thunb.) Makino) 5 ¥R 7} FZ3AL 3
SR To] shtE o] FRA || EAlskE WAl A=l Hheol= Aglydunt Fxshs TE% Al 1 4
W ARAHA RS Bolol FRAVS WL B AGH LA T Slofel, 2ARR, W 35
2128 7]?3&73% T8t 715 Hste] wE g A oJth. o] T x| AFHARl [T A=ol A ¥
A WS oSS Qs VRARE Algstaa) g Aef| st THFOE FFRFAE F550] At
JERITY 2 gme 5y
2 AFeME tdFe Ads Fxes st 4
1. ZALHA S| MA # FHFEAANA 9 T AT ETA G HAI A
2 A= AFre} Faletolt e W7} Eﬂ(Korea Natlonal Arboretum, 2014)2] 7§19l Zdt)
F wEAR HUANEEA F X 5 ']’ Al ol A o A=Y EEICNU), sHA AL T 152

%
00kmol A e)el Aol £ASHI, FARTS) ] EEFPKBN] B ALEEAA RLARE
A A e 1 WAL o) le) e S ESsickAppendin 1) S8 AU el O sk
2 AATE B olBse £ /1FHL BoF 3% AL A8 AN BA2AIA

9

.
B
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Table 1. Dispersal mode, life-forms and isolation distance of relict populations of major southern plants(A, anemochory; Bl, Ballochory; Br,
Barochory; Hydrochory; Hy, Z, zoochore; S, shrub; T, tree; H, herb).

Southern plants .Isolation Dispersal Life
distance (km) mode -forms
Acer palmatum Thunb. &F -5 50-100 A T
Buxus microphylla Siebold & Zucc. 3] Y5 90-150 Br S
Camellia japonica L. &35 300-350 BrorZ T
Carpinus turczaninowii Hance AP 150-220 A T
Caryopteris incana (Thunb. ex Houtt.) Miq. S Z U 60-110 Br S
Corylopsis coreana Uyeki 3] ] 2] 200-300 BI SorT
Koelreuteria paniculata Laxm. B 7FFU-5- 100-180 A or Hy T
Lespedeza maritima Nakai 3} 4}-2] 100-120 Br S
Melochia corchorifolia L. % 300-320 Br H
Mitrasacme alsinoides var. indica (Wight) H. Hara B S0} 1] 300-350 Br H
Neoshirakia japonica (Siebold & Zucc.) Esser AFHFUF 200-250 BrorZ T
Quercus acuta Thunb. &7} L5 100-280 BrorZ T
Rhododendron yedoense f. poukhanense (H. Lév.) M. Sugim. 2Hd & 200-280 A or Br S
Stewartia koreana Nakai ex Rehder :=ZF - 110-380 BrorZ T
Wikstroemia trichotoma (Thunb.) Makino AH&hu-5- 320-340 Br S
Zanthoxylum planispinum Siebold & Zucc. 7] 2t % 250-280 BrorZz S
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ZIFHA79 TFRg e 4AEAS fste] Ay
3] ool meRel] HAE S R4S Fo) 12
Qe saps A9 ATAES -’F%ﬂ, A5kt A
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REA W AR s TSt 71954 7] 2
EFY A BEELZ(Fig. DS 2 A}, slojg]e A
Zak dolE FHoE Aepdo] Wil T, T34

Baekunsan

Mangdeokbong

[ ‘. fncheon

126, A27° 128° 1200 LR 1‘25" 1%7“
| | |

130km

o= vlxete] ezl wdeiH ot B
FA el AHH R TGk Al 3
Are] FuikA AR ok 200 km)7h AR
o] A7l e WeAkAR AR oF 300 km), 24
A EEETAT ©F 260 kmell aEskal itk

TN Fateld AR EES o
o AA AN = AEAAE FReHH] ESAT
s AlFE 8BRS 29 Akl sfqbrh
AA M AHH R sk, ofgh Ae]Eo] AR
Ag A el =] WAl FxstaL Tk 4159
o] e F Ry Maf ggo s o
130 km, 3l WO E = oF 250 km A He] Qirk w7}
U Al RIS, EE AL, 2 el 8}
AP ET), 7HAAL, AlEAY, AEARE Sl A9 old

mo

s O 1
07 AKH BEE Hol= AoE FAEIY A%
EIPANES H,iOM B8 E 2wk ASAY  oF
110 km)?} o= e (@A oF 380 km)ol] 7H=

o] Bx3lar AE}(Yang et al., 2006).
2. M= E7
1) Corylopsis coreana Uyeki 3]°1]
slojg] o] AR Hwtke] A7) 9 AT & AfolE
o].‘: ﬂ F=2 )\L.%g E_EA—] )\lxgo] 017414. :1]1,:_7} l_r:z]
& AUN(Pinus densiflora Siebold & Zucc. @AW & 7l
Aw-g Fshs S RISt AR A A1 &

; Yangdeok.

Samcheok

250km

Fig. 1. Distribution maps of Hypsithermal relicts in Korea. A. Corylopsis coreana Uyeki; B. Carpinus turczaninowii Hance; C. Stewartia
koreana Nakai ex Rehder; @. literature search; @. specimen search; @. filed survey; Lines mean distance of relic populations from main

distribution areas.
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Al 54 AA7AA 0] vlwA] A AR, AT
FAAI T, AEA] 55, AbHe] o x| o]t
WA ZFAZA QD ARSI A = 13} Aol ER
sto] U= Bkl vl =& WER JIAR
t}, slojgli= Akdel 7k A ellA = $2 8]
ndhe S Hol=(Lim et al, 2011) F13 x4
e AEYS & 4 otk ST 200-600 mofA]
5 AE7E 2 2102 JERARHKwon et al., 2012), 7
Al A YA s °F 1,000m
T4 $EE Hol7|% 3 (Lim et

A ZAE AeA FHEEITILE
405 m)9} 3T WMEAHE Y IE 704 m)2] =R o
EAE v]Fo] 3ol gt 20°0C(HA 1006 st 7
= 19 HAAVL) Hr9] LEoME Ad Qe Ao
vehETh sloj] o] KA 7} BEAbA = HA|ARE
T2 JAE L Qe A v AFAdtel & &zl
Ao]m (Kim et al., 1998; Moon et al., 2004; Roh and Moon,
2004; Kwon et al., 2012), ©]i= 3]oj2]2] ASaAlelA i
A3 A Sl APEF e AeE siAskar ITHLim et
al, 2011). FAFH] H]glo] BAPHS £ Bk S @
obetA = FH719] slojg] FA Sl s 71A
= Z03% Q9o g3 ZloE AR Arh(Lee et
al., 2007; Lim et al., 2011). 3]oj2]2] e} Z<radte]
AT HT TEERGE o] &3 slofg] A X 5
3 A7 (Kwon et al,, 2012)c1X % ZAFE =, 3]of2)7}
T2 GHA el Fasta FHA Y| ETE JHE

=
wESRs Uelo] 715 891, 53] 5w Wk %
o
A=}

rQ r of
ol
ol
e

R N
o]

(o o g
[0}

A== BT A= qrEelA slojE e
FH7dS5Eo] 1,500 mmeo|de] ek &
- A ERFTHKwon et al., 2012).

&]o] 2] 4 (Corylopsis Siebold & Zucc.) 2EE2] AL
A2 gzt oo AxHE A AFHOoE EA
A FAY AFEE = 71 AIA AR (ballochory) .2
SIH(Du et al. 2009). AR FAPlA s]ojg] o] AEEHET}
]9 wE AS A=, ol 3lojEl olsE T

T #Ao] 9l& Ao dhHAct AL o] Aghek
735, ot 3 4-6do] A TisA o] o]Folx]&= A
02 ZAEY. AUFFIT AEHA 21S 71EHA
02 BAollA FHA 10 o) Aeter AEksk= A (Kong,
2006)°N vl&l 28l 7FF e S29s &  Qloh

TA o2 IS sHH, slojges dAst FEe A

=
2ROl A9 5 Yt WAL niskn G, We
AEshe FANERA AR ESEE(ES F5D)

2) Carpinus turczaninowii Hance 2AR}5-
AR AFARI ALY A AEEA T
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o) FAE AL} BFo| bt B B3 F
A7} ke S ol ALEA 542 welu gt

(Shibata and Nakashizuka, 1995).

AAHQ AR FEels) Fufel WX A
o

Heko] 427 HExokal S Fotatn Ujsdo] okek wilb
AEL ohd Aor FPHEG. TH UEAYY Fdx
A Ao & ETE 1,000 mo] e S5 4
Falal Utk AAE-E T2 Agaiere] djekr) &

T
TR A Al Bl nkei Aol sk, el
M dA e Aol Fxdo] et upeA, g
I, Sl 2 At AvkE ol FH &Sk gl
AR AET A o] Mg 2 4= 7
A ddxdor FEHY, A= A7 F
oFet S el P Ao FrkE

3) Stewartia koreana Nakai ex Rehder =Z )5
A ZALE T8l FQlst v 2 APE e
AlSE-2] vpA ], sl St vt Fgo] &
< AxE vAY W A SRR AT
Aok RS dxel digk o] e HAEES &
AT =T ESRETE 8 AR 2 A
O] F7|% JHANE, AlF-2] Af-elL
ofiFAbd gAY & thE Wi FEe] A4
AUTH Tevh w2t
sHAl Z|47}F
B @A JRAZE ABSstkar Qlod, slofe, At

O

e ol wr £3] ek
S

o
1ol Aeg Fus st 276

A 5Ae AT AL
& PANEZ ERT 5 QAW O AFhYE 1]
e dedo] e Aow wetdth W A3
sp7] ol Fe] 44 A olF el slojel, Akt
7o} AEA SAo] T b e o Fuhe o
FAIS) REPPeIA Aol nGlS 7FsAo] It

3. SHit= E2M| 7|1£ 21719 A=

sl weh H37) olF9) F2 )FA7Ie TR
& Tha Aol7k QA Z1FRAL] FAE fAME 1
oIt} L& AZF 7153 27](8,000-4,000 B.PYE %15
Z 53] s VIFE By, 12 sa&3d

10,000-8,000d B.PE %7| 71534 7](early Hypsithermal)
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olglar &, kel AX3E 4,000 BRI AANAE F
7] 71532 7](post-Hypsithermal) 2 #3171 % 3t}
(Lennox et al., 2010).

7] 71%H 4 7)= YA Zekolol~(Younger Dryas)?]
719 ZEAAo] FEHA AUFF Ao W
3}=l= A)7]o|th(Davis and Browne, 1996). $HFLo] 73-¢-
% 10,000 B.P. ©]F 8t 713t 7]97}F 2y 5834
WA T (Quercus)®] TR 8 S7F7F ER1IEITHChoi,
1998; Jang et al., 2006). H]Z 2o Fpr-R7E S71HE
BFAARE o] Al7|ell= ko] FRO) AMalet Falet
Aujjelli= o 73] Y F5/aakA] AP Eo] 11 3y
of fAlBkAL Qs Ao F4skal Qth(Jang et al., 2006;
Jang, 2010). - W52 A4 AAtl= 8,5000d B.P7HA|
T B4/ 288 oe] §-4% %l thJang, 2010). 715
A7) 737191 6,000 BPE AFZ o] 4bglo] =
9 (Climax forest)S ©]& FH o2 F43t1 ¢lt(Jang,
2006; Park and Kim, 2011). 3 W52 A3 A=
6,000 B.P7 el ZTH/AA] AAAG A /A kA A
Agow Ralalial, Fafet x92 olHT} o] 6,700-
6,500 B.P.7 ol /A Ak AP oz fsleklnt
(Jang, 2010). 6,000 B.P7 A4 (Pinus L.)°] 57}
ke A SR ST BEliel A delA A3t
Jojib= FAtoln, ol 27| 71T H A7) FAH &
Y- (Alnus japonica (Thunb.) Steud.)’} 735+ HA]H ol
A AUEFEoR A, A% Abx] SR A
27 S48 SAE0eS FHE 4 Adth(ang,
2010). 6,700-4,5001 B.Pi= T4 AUFEe] S7et
AlZlolm Azt 7]$] TR AHEo] WIS WAyt
702 FolEth(Park et al., 2001).

71FH A7) A% Nt A=EHS4 B2}
U2 xS o RarEa ok T A$- 7]
FHA7)2 FEFEAG0] wxAo] dAKHE ofF 2
ORI ERCRE 29 BAFE Fow ERlx
(Takahara et al. 2000; Ni et al, 2010), 3HI o=
Ar7F AAje] FxoelA 74 kmellA 9 km7bA] &
BRE AoE FAY F Qlok FEe] Hs i AR
= 42009 B.Po| thFet J5HGSTE sk e
2g80] A= tk(Jang, 2010). 4,060-700d B.Poll Alo]
of EAMAl WolHe) AEEYPTd AAUF-E(Myrica
rubra (Lour.) Siebold & Zucc. 2AWNFZ F4), 7ML
S+ (Cyclobalanopsis), T34 (Castanopsis (D. Don)
Spach)o] FX3F AL, o]} 2 Al7|9] AFA] LA
AME TR, FAsEE 2] shte] Ak E QLT
(Park et al., 2001). &4HA] AgE] 9} Wojzle] 715527
F71(4,1001 B.P) EFTolAE 7V, AFVH
&, TWYUYEE(Camellia L) 5 st W20 A5
FHe] shtwro] yebgton, AAEE Ao shid
A A3 ME ¢k 50008 BPE AFE JPAUERIE A

-

£4 0% HEH3UTH(Song, 2002). HHA oA thas
Fof YA FAX 52 7,800-2,600 BP.E FAE=
B AT AT 7T AFRS AE] shiol
ALH oAU 2 vlEE FHs3th(Jang, 2010). 7H
el SauS AEe] dAo A eH) UFo
TESISS & Ak 7IEHA e TH UlF olF
ORE AEEYHT FaF T AFelA WelA Al Qi

5 52 3hEo] AFEE A S M (Yi and
Kim, 2009), 53] 7% ¢aka] Ao A% 8,000-4,500
W B.P. EFSOlA 258 7RAIWR(Q. glauca Thunb, Q.
sessilifolia Blume)’} =33} tHEvstigneeva and Naryshkina,
2012). 27V @A AFEL] AT el A RE 28
sh= 39 AESEASTEA(Kim et al.,, 2008) ¥ SAFA|
efe] B WA A W AE B 2R 5 e
SARA A Qkn Ak, £ @A) TR
(53] F7MIVHE, F7RAE ] AT 2E A]kekd
B 5-(Ligustrum  japonicum Thunb.), & -5-(Camellia
Japonica L.), A~AH U -(Eurya japonica Thunb.) 52 3}
o] AL FujstE d%= AFEHTERE st
To] FEHAIGe) YA XIS HeE FHE &
Atk 2y FHA W59 V15H A7 Bl

ks AE5E89TY s 2880 W e A

Rl
i

243t Al7)= 7133 27](8,000-4,0008 B.P), ErF
7] (Roman Warm Period, 2000-16003 B.P.), ZA-&7]
(Medieval Warm Period, 900-1,200 AD), & 2] 2%7]
(1,900 AD-&A)= g2|g 5= Ith(Park et al., 2001). ©] F
WA Ee] s T S/ ol ¢ e
%2491 717 127 = 71 FH A7 fdstt

A EF 715 ge] REgste] o]sskAIRE Ak &
Zrolefl g} o]z 7 gl(dispersal distance)?} ©]FE %
(dispersal rate, migration rate)= 2&&7te] Zfo|E Ho]
w, o]Fsk= A9 A YA EA mpM e A &

Corlr of gty
]
X
>~
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gtk AbE el e Y Est o] & tigh AT
AAA o2 E gEs] o] Fo]# %] ¢kal qlth. 9]
I SR o8 A 3

T ek &A I2 HrlHE 2HGEE 58ADY
2o oJ& FAAIELE sH= A9-ol% AHF 2,000 m
HE Blojux] Z&hv(Kominami, 1999), ALH-452]
AFt o] FHEE FHobvlE| Tt A= 81-400 m, 3l
e 1,500 MY =2 HarE vl Qlth(Kong, 2006). Pl= &
FRAYG RxetE YEWY TR (Fagus grandifolia
Ehrh.)®] H$H7] 0|2 o|FEEE A% 1,000m7T
T2 42l ATh(Woods, 1989; Yun et al., 2011). T2
L5 o|F& = AF A 150-500me] H9]o]ar
(Huntley, 1991), 5ol B3X3= 45 gty A&
oL} 5473 BRI ES A% 1,000-2,000 m g o] FH
g o]lFEEE Rol7|% sHok(Huntley, 1991; Chambers,
19997). BA7F ofd A Jol|A] tit HiEAE/e] o]
£%7F At 500 moleteks A IS ARkEhd, &
FA el A st FAA HFEAEEC] 100-1506
7re) A 2] Eekll 100 kmo) s o153 754
o] ujl-g- it}

AR 2 S T8l gl V547 dEFES U
o] GHAEo|I A o] HolR= FEE AYEHA
S 7ML Qlth ol F9] o] F&E e} FEHTS
A E kel A&7 Bxdo HustA oA &
A FEAGIA ] Tdsl] HelAE #HA 200-600
oAkl 71 Azte] AQ3dk Zow F2E 4= 9lon, FA)
7HA] HFH7] o] F-2] 715l thet A Ay A=
HFH387] o] 2] 400 oo 1277t A &H A7)
= 713HA7] o= EAEHA &= S ol&
A g 2] AEFe] At g2 2
ol A eh= & Abol7t Tk SR e A A
U= 53] Akrgo] oFst AEou} XA AEEolA=
ol 53} Aol T Aol QAR AE3IlE Flo|tt.

HFHslr] o] %o A WA, 71547 FEF
o] A4 54 Tkl dA FExAE Ak
IR EO|I AR AREE st A o]FH o5 S
sk AR, slojElE FH$HWehr] o] dhHbEe] 4
ol 2o 9T = 45895 Sl

-1 O

o
f
oY o e

]

o2 §2
Ir
L
|

el
o7} o]Fox|7] el %7] 713 A 7](10,000-8,000
B.P)9} 7153 27] (8,000-6,00051 B.P)ol|l F3 WFA
7HA wHE SRR O|FIS ThsAdol Eh 53] AEst
Eoke AEShe sleleld] 49 27 /1FAA B

w38 715 #7o] A A% HA 9 o &
G o] Al7lelE dETE UA], 29, AEAEISY]
mhEel] ARSETE HE Slofeli A AR wE
SER olFaS Zolth. 7 9] PikE el WA ¥
X3 AV-(Pinus densiflora Siebold & Zucc.), AFH %
(Rhododendron yedoense f. poukhanense (H. Lév.) M.
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Sugim.), 3|=E(Buxus microphylla Siebold & Zucc.) 52
FAA A AEEe] shle HYo g kst A7 &
z7] 71552718} #o] Q& Ao FHH

71FH A7) e E7HA WA AP A
AEE50] FXF A F4% dolegE V|$HAT] FH
715 Agste] MRS AAgo] S-S olF= A
ol A dl T, 1,500 B.PolFE 4]
Arlata o] @B 1A 13-1841719) AWelE EF
ako] 4,000 B.pol5-o] &l Axd V|5 JF To%
FAEAEE, et Al A= F7HA R ATt
F sttt 7|$H A7 1= 3T BT Fdst ddel
o, TS Al7|el LaEAA o] FAHITIL FH 5]
Hih= 7)o UdsAle] ael= <ls)
oA thar zlolE HlES A0 = yhdEh

Chambers, F. M. 1999. Comment on D. M. Wilkinson (1997)
‘Plant colonization: are wind dispersed seeds really dispersed
by birds at larger spatial and temporal scales?’. Journal of Bio-
geography 26: 425-427.

Chang, C. H. and C. H. Kim. 1982. Last-quaternary vegetation in
the lake of Korea. Korean Journal of Botany 25: 37-53.

Choi, K. R. 1998. The post-glacial vegetation history of the lowland
in Korean peninsula. Korean Journal of Ecology 21: 169-174.

Chung, C. H. 2007. Vegetation response to climate change on Jeju
island, South Korea, during the last deglaciation based on pol-
len record. Geosciences Journal 11: 147-155.

Chung, C. H. and C. K. Ryu. 2012. Holocene vegetation dynam-
ics and its environmental implications inferred from pollen
record in Gimhae area, Korea. Journal of the Geological Soci-
ety of Korea 48: 1-10. (in Korean)

Cox, C. B. and P. D. Moore. 1973. Biogeography: an Ecological
and Evolutionary Approach. Blackwell publishing, Oxford.
Pp. 428.

Davis, D. and S. Browne. 1996. Natural History of Nova Scotia,
Vol. I: Topics and Habitats. Nova Scotia Museum of Natural
History and Nimbus Publishers, Nova Scotia. Pp. 82-84.

Du, Y., X. Mi, X. Liu, L. Chen and K. Ma. 2009. Seed dispersal
phenology and dispersal syndromes in a subtropical broad-
leaved forest of China. Forest Ecology and Management 258:
1147-1152.

Evstigneeva, T. V. and N. N. Naryshkina. 2012. Holocene vegeta-



Phytogeographic study on the Holocene hypsithermal relict plant populations in the Korean peninsula 215

tion changes on the north-eastern coast of the Korean penin-
sula based on the palynological data. Acta Palacobotanica 52:
147-155.

Habel, J. H., T. Assmann, T. Schmitt and J. C. Avise. 2010. Relict
species, from past to future. /n Phylogeography and Conser-
vation Biology. Habel, J. C and T. Assmann (eds.), Springer,
Heidelberg. Pp. 1-5.

Hamilton, K. G- A. 1994. Leafthopper evidence for origins of
northeastern relict prairies (Insecta: Homoptera: Cicadel-
lidae). In Proceedings of the Thirteenth North American Prai-
rie Conference: Spirit of the Land, our Prairie Legacy.
Wickett, R. G. et al. (eds.), Preney Print & Litho Inc., Wind-
sor. Pp. 61-70.

Hampe, A. and A. S. Jump. 2011. Climate relicts: past, present,
future. Annual Review of Ecology, Evolution, and Systemat-
ics 42: 313-333.

Huntley, B. 1991. How plants respond to climate change: migra-
tion rates, individualism and the consequences for plant com-
munities. Annals of Botany 67: 15-22.

Hwang, S. and S. O. Yoon. 2011. Holocene climate characteristics
in Korean peninsula with the special reference to sea level
changes. Journal of the Geomorphological Association of
Korea 18: 235-246. (in Korean)

Jang, B. O. 2010. Palynological Study on Development and Dif-
ferentiation of Cool-Temperate Forests in the Southern Region
of DMZ in the Korean Peninsula. Ph.D. Dissertation. Univer-
sity of Ulsan, Ulsan. Pp. 163. (in Korean)

Jang, B. O, D. Y. Yang, J. Y. Kim and K. R. Choi. 2006. Post-
glacial vegetation history of the central western region of the
Korean peninsula. Journal of Ecology and Field Biology 29:
573-580. (in Korean)

Kim, C. S., J. G. Koh, M. O. Moon, G. P. Song, S. Y. Kim, J. Kim,
D. S. Kim, J. H. Tho and K. M. Song. 2008. Rare Plants of
Jeju Island. Korea Forest Research Institute, Seoul. Pp. 403.
(in Korean)

Kim, H., W. C. Kang, K. H. Lee, Y. C. Choi and C. S. Chang.
1998. The ecological respect of rare plants, Corylopsis glabre-
scens Frachet et Savatier var. fotoana (Makino) Yamanaka.
Bulletin of The Arboretum Seoul National University 18: 44-
56. (in Korean)

Kim, H. R., S. O. Yoon, S. Hwang and B. C. Lee. 2012. Recon-
struction of the paleo-environment during the upper Pleis-
tocene at Seongjeong-dong, Cheonan-si, inferred from pollen
analysis. Journal of the Korean Geographical Society 47: 179-
192. (in Korean)

Kim, J. M. 2006. Coastal Landforms of the Postglacail Climatic
Optimum Period in the Southeastern Coast, Korea. M.S. the-
sis. Kongju National University, Kongju. Pp. 26. (in Korean)

Kim, J. S., J. M. Chung, B. C. Lee and J. H. Pak. 2006. The plant
species composition and phytogeographical significance on
algific talus slope in Korea. Korean Journal of Plants Taxon-
omy 36: 61-90. (in Korean)

Kominami, Y. 1999. Spatial distribution of seeds dispersed by
birds. /n Shushi Sanpu: Tasukeai no Shinkaron 1, Tori ga
Hakobu Shushi. Ueda, K. (ed.), Tsukiji-Shokan Pub. Co.,
Tokyo. Pp. 17-26. (in Japanese)

Kong, W. S. 2006. Biogeography of native Korean Pinaceae. Jour-
nal of the Korean Geographical Society 41: 73-93. (in Korean)

Kong, W. S. and J. H. Lim. 2008. Disjunctive distribution of Vac-
cinium vitis-idaea and thermal condition. Journal of the
Korean Geographical Society 43: 495-510. (in Korean)

Korea National Arboretum. 2014. Korea Biodiversity Information
System. Retrieved Jun. 9, 2014, from http://www.nature.go kr.

Kwon, H., J. E. Ryu, C. Seo, J. Kim, D. O. Lim and M. H. Suh.
2012. A study on distribution characteristics of Corylopsis
coreana using SDM. Journal of Environmental Impact Assess-
ment 21: 735-743. (in Korean)

Lee, E. H., J. E. Ryu, D. O. Lim, H. L. Choung and J. S. Lee.
2007. Micrometeorological factors and restriction to azimuth
distribution of Corylopsis coreana population. Korean Journal
of Environmental Biology. 25: 363-369. (in Korean)

Lee, W. C. and Y. J. Yim. 2002. Plant Geography. Kangwon
National University Press, Chunchoen. Pp. 412. (in Korean)

Lee, Y. S. 2002. Plant Taxonomy. Woosung Publishing Co., Seoul.
Pp. 575. (in Korean)

Lennox, B., 1. Spooner, T. Jull and W. P. Patterson. 2010. Post-gla-
cial climate change and its effect on a shallow dimictic lake in
Nova Scotia, Canada. Journal of Paleolimnology 43: 15-27.

Lim, D. O., K. C. Go, C. H. Kim, J. S. Lee, H. W. Lee, J. M. Lee,
H. L. Choung and 1. C. Hwang. 2011. Corylopsis coreana
Uyeki. Gwangilmunhwa publishing, Seoul. Pp. 233pp. (in
Korean)

McFadden, M. A., W. P. Patterson, H. T. Mullins and W. T. Ander-
son. 2005. Multi-proxy approach to long- and short-term
Holocene climate-change: evidence from eastern lake Ontario.
Journal of Paleolimnology 33: 371-391.

Moon, H. S., I. Roh and J. K. Kim. 2004. Site characteristics and
vegetation structure of Corylopsis coreana communities in
Gokseong, Jeonnam Province. Korean Journal of Agricultural
and Forest Meteorology 6: 196-203. (in Korean)

Mullins, H. T., W. P. Patterson, M. A. Teece and A. W. Burnett.
2011. Holocene climate and environmental change in central
New York (USA). Journal of Paleolimnology 45: 243-256.

Nahm, W. H. and J. Lim. 2011. Holocene climate optimum and
environmental change in the Paju and the Cheollipo areas of
Korea. The Korean Journal of Quaternary Research 25: 15-30.

Korean Journal of Plant Taxonomy Vol. 44 No. 3 (2014)



216 Jin-Seok Kim, Jae-Min Chung, Sun-Yu Kim, Jung-Hyun Kim and Byoung-Yoon Lee

(in Korean)

Nesje, A. and S. O. Dahl. 1993. Lateglacial and Holocene glacier
fluctuations and climate variations in western Norway: A
review. Quaternary Science Reviews 12: 255-261.

Ni, J., G Yu, S. P. Harrison and 1. C. Prentice. 2010. Palaecovegeta-
tion in China during the late quaternary: biome reconstructions
based on a global scheme of plant functional types. Palacogeog-
raphy, Palaeoclimatology, Palacoecology 289: 44-61.

Park, J. and M. Kim. 2011. Mid-Holocene palacoenvironmental
change at the Yeonsan-dong, Gwangju. Journal of the Korean
Geographical Society 46: 414-425. (in Korean)

Park, J. H. and S. Yi. 2008. Postglacial environments of the Chun-
gnam province inferred from pollen analysis: with emphasis of
change in climate and vegetation together with human impact.
Journal of the Paleontological Society of Korea 24: 55-75. (in
Korean)

Park, Y. A. et al. 2001. Quaternary Environment of Korea, Seoul
National University Press, Seoul. Pp. 564. (in Korean)

Roh, I. and H. S. Moon. 2004. Analysis of site characteristics and
vegetation structure of Corylopsis coreana communities. Jour-
nal of Agriculture & Life Sciences 38: 41-51. (in Korean)

Oh, Y. J., J. H. Bang and W. K. Paik. 2012. Vegetation character-
istics of Corylopsis gotoana var. coreana community at Mt.
Baegun in Pocheon. Korean Journal of Plant Resources 25:
447-455. (in Korean)

Shibata, M. and T. Nakashizuka. 1995. Seed and seedling demog-
raphy of four co-occurring Carpinus Species in a temperate
deciduous forest. Ecology 76: 1099-1108.

Shim, K. K., B. K. Seo, K. W. Lee, N. H. Cho and S. C. Shim.

Korean Journal of Plant Taxonomy Vol 44 No. 3 (2014)

1992. Study on the Korean native Stewartia (Stewartia kore-
ana): . study on the native distribution of Korean Stewartia
(Stewartia koreana) in Mt. Sobaek. Journal of the Korean
Society for Horticultural Science 33: 413-424. (in Korean)

Song, Y. J. 2002. A Palynological Study of the Vegetation History
of the Southern Lowland in the Korean Peninsula. Ph.D. Dis-
sertation. University of Ulsan, Ulsan. Pp. 90. (in Korean)

Strong, W. L. and L. V. Hills. 2003. Post-hypsithermal plant dis-
junctions in western Alberta, Canada. Journal of Biogeogra-
phy 30: 419-430.

Takahara, H., S. Sugita, S. P. Harrison, N. Miyoshi, Y. Morita and
T. Uchiyama. 2000. Pollen-based reconstructions of Japanese
biomes at 0,6000 and 18,000 yr BP. Journal of Biogeogra-
phy 27: 665-683.

Wood, K. D. 1989. Paleoecology of range limits: beech in the
upper peninsula of Michigan. Ecology 70: 681-696.

Yang, B. H., S. D. Han, Y. B. Koo and Y. G. Park. 2006. Genetic
variation in the natural populations of Korean Stewartia (Stew-
artia koreana Nakai) based on I-SSR analysis. Korean Jour-
nal of Plant Resources 19: 189-195. (in Korean)

Yi, S. and J. Y. Kim. 2009. Pollen indication of Holocene vegeta-
tion and environments in the Sacheon-dong archaeological
site, Cheongju, Chungbuk Province. Journal of the Paleonto-
logical Society of Korea 25: 63-76. (in Korean)

Yun, J. H, J. H. Kim, K. H. Oh and B. Y. Lee. 2011. Distribu-
tional change and climate condition of warm-temperate ever-
green broad-leaved trees in Korea. Korean Journal of
Environment and Ecology 25: 47-56. (in Korean)



Phytogeographic study on the Holocene hypsithermal relict plant populations in the Korean peninsula 217

Appendix 1. Specimens examined for this study.

Corylopsis coreana Uyeki

KOREA: Gangwon-do, Bacgunsan, Sanae-myeon, Hwacheon-gun, 05 Aug 2001, D.U.Im, 326482, 327138 (KB); Baegunsan,
Sanae-myeon, Hwacheon-gun, 16 Apr 2013, J.S.Kim, kjs130023 (KB); Baegunsan, Sanae-myeon, Hwacheon-gun, 12 Jun 1995,
JLJeon, JS.Jang, 1738 (SNUA),; Mangdeokbong, Gangdong-myeon, Gangneung-si, 10 Apr 2013, J.S.Kim, kjs130155 (KB) /
Gyeonggi-do, Deokgok-ri, Myeongseok-myeon, Jinju-si, 04 Apr 2013, J.S.Kim, kjs130184 (KB) / Gyeongsangnam-do, Duncheolsan,
Sancheong-eup, Sancheong-gun, 24 Mar 2008, H.7.Im, 82918 (CNU); Duncheolsan, Sancheong-eup, Sancheong-gun, 13 Apr 2008,
H.TIm, 82071 (CNU); Geumosan, Jingyo-myeon, Hadong-gun, 04 Apr 2013, J.S.Kim, kjs130179 (KB); Geumsan, Idong-myeon,
Namhae-gun, 04 Apr 2013, J.S.Kim, kjs 130180 (KB); Gwanggyosan, Suji-gu, Yongin-si, 28 Apr 1997, H.Kim, 160 (SNUA); Hogusan,
Idong-myeon, Namhae-gun, 08 May 2004, H.J.Song s.n. (Sunchon Univ.); Jirisan, Hwagae-myeon, Hadong-gun, 18 Apr 2010,
J.H.Park, 328767 (KB); Jirisan, Macheon-myeon, Hamyang-gun, 17 Apr 2010, J.H.Park, 335756, 328769 (KB); Jirisan, Samjang-
myeon, Sancheong-gun, 16 May 2010, 1.C.Hwang et al., 329294 (KB); Jirisan, Sicheon-myeon, Sancheong-gun, 13 Aug 2004,
C.H.Kim, 324518 (KB); Jusan, Sicheon-myeon, Sancheong-gun, 28 Mar 2009, S.J.Park et al., 316774 (KB); Ungseokbong, Geumseo-
myeon, Sancheong-gun, 04 Apr 2013, J.S.Kim, kjs130182 (KB); Namsa-ri, Danseong-myeon, Sancheong-gun, 04 Apr 2013, J.S.Kim,
kjs130183 (KB) / Gwangju-si, Mudeungsan, Chunghyo-dong, Buk-gu, 15 Sep 2002, J.C.Chung, s.n. (KH) / Jeollanam-do, Banseok-
ri, Bongnae-myeon, Boseong-gun, 03 Sep 1995, H.T.Im, 959005 (CNU); Bongjung-ri, Jukgok-myeon, Gokseong-gun, 03 Apr 2013,
J.S.Kim, kjs130169 (KB); Cheongso-ri, Seo-myeon, Suncheon-si, 03 Apr 2013, J.S.Kim, kjs130178 (KB); Deongnim-ri, Hwangjeon-
myeon, Suncheon-si, 03 Apr 2013, J.S.Kim, kjs130177 (KB); Geumsan-ri, Ganjeon-myeon, Gurye-gun, 03 Apr 2013, J.S.Kim,
kjs130176 (KB); Gosi-ri, Hancheon-myeon, Hwasun-gun, 02 Apr 2013, J.S.Kim, kjs130159 (KB); Haepyeong-ri, Deungnyang-
myeon, Boseong-gun, 21 May 2011, H.Kim, 388751 (KB); Hahan-ri, Jukgok-myeon, Gokseong-gun, 03 Apr 2013, J.S.Kim, kjs130173
(KB); Hogok-ri, Godal-myeon, Gokseong-gun, 02 Jun 1995, H.T.Im, C.S.Park, 34334-8 (CNU); Hwaeomsa valley, Masan-myeon,
Gurye-gun, 05 Apr 1997, D.U.Im, jun4518 (JNU); Juksan-ri, Mundeok-myeon, Boseong-gun, 02 Apr 2013, J.S.Kim, kjs130161
(KB); Jusan-ri, Nam-myeon, Hwasun-gun, 02 Apr 2013, J.S.Kim, kjs130160 (KB); Baegunsan, Ongnyong-myeon, Gwangyang-si,
02 Jun 1990, H.T.Im, 334783 (KB); Baegunsan, Ongnyong-myeon, Gwangyang-si, 17 Oct 2011, D.C.Shin, 353363 (KB); Buyongsan,
Gwansan-eup, Jangheung-gun, 02 May 2013, J.S.Kim, kjs130154 (KB); Cheongwansan, Gwansan-eup, Jangheung-gun, 02 Apr 2013,
J.S.Kim, kjs130165 (KB); Dosolbong, Bonggang-myeon, Gwangyang-si, 27 Mar 2004, B.U.Oh, s.n. (KB); Dubongsan, Iyang-myeon,
Hwasun-gun, 14 Jun 2010, H.D.Son, 348638 (KB); Godongsan, Nagan-myeon, Suncheon-si, 02 May 2010, D.U.Im, 297687 (KB);
Gyejoksan, Muncheok-myeon, Gurye-gun, 28 Mar 2004, B.U.Oh, s.n. (KB); Hwangeosan, Jangdong-myeon, Jangheung-gun, 23
Mar 1995, H.TIm, C.S.Park, 8032805 (JNU); Jirisan, Gwangui-myeon, Gurye-gun, 16 Oct 2013, E.GJegal, S.M.Kim, 448395 (KB);
Jogyesan, Seungju-eup, Suncheon-si, 16 Jul 2012, H.T.Im, J.S.Im, 423534 (KB); Jogyesan, Songgwang-myeon, Suncheon-si, 03 Apr
2013, J.S.Kim, kjs130168 (KB); Munyusan, Seungju-eup, Suncheon-si, 30 Mar 2009, W.Lee et al., 4811 (KNU); Paryeongsan,
Jeomam-myeon, Goheung-gun, 03 Apr 2013, J.S.Kim, kjs130166 (KB); Suribong, Gagok-dong, Suncheon-si, 21 Apr 2010, H.TIm,
439419 (KB); Suribong, Waryong-dong, Suncheon-si, 30 Apr 2010, H.T.Im, 439630 (KB); Tongmyeongsan, Samgi-myeon,
Gokseong-gun, 11 Oct 2009, W.Lee, E.H.Jang, 7955 (KNU); Mt. Unamsan, Podu-myeon, Goheung-gun, 24 Sep 2004, C.H.Kim,
JK.Ahn, 13968 (JNU); Mt. Yeondaebong, Gwansan-eup, Jangheung-gun, 19 May 2000, H.7.Im, 334780 (KB); Myeongsan-ri, Ogok-
myeon, Gokseong-gun, 03 Apr 2013, J.S.Kim, kjs130171 (KB); Oji-ri, Ogok-myeon, Gokseong-gun, 03 Apr 2013, J.S.Kim, kjs130172
(KB); Samsan-ri, Ganjeon-myeon, Gurye-gun, 03 Apr 2013, J.S.Kim, kjs130175 (KB); Sinpung-ri, Jukgok-myeon, Gokseong-gun,
03 Apr 2013, J.S.Kim, kjs130170 (KB); Ua-ri, Nam-myeon, Hwasun-gun, 23 Mar 1995, H.T.Im, C.S.Park, 34297 (CNU); Undae-
ri, Duwon-myeon, Goheung-gun, 26 Mar 2011, H.Kim, 374498 (KB); Unkok-ri, Muncheok-myeon, Gurye-gun, 02 Apr 2013, J.S.Kim,
kjs130164 (KB); Woljeon-ri, Muncheok-myeon, Gurye-gun, 03 Apr 2013, J.S.Kim, kjs130174 (KB) / Jeollabuk-do, Daesang-ri,
Sandong-myeon, Namwon-si, 01 Apr 2013, J.S.Kim, kjs130157 (KB); Cheonhwangbong, Sandong-myeon, Namwon-si, 30 Aug
2011, S.H Kang, 113868 (KB); Yeonhwasan, Sandong-myeon, Namwon-si, 04 Apr 2008, H.Kim, 159465 (KB)

Carpinus turczaninowii Hance

KOREA, Busan-si, Gangseo-gu, 09 Jul 2008, S.M. Lee, H.Y.Lee, 159654 (KB);, Baegyangsan, Sasang-gu, 04 Jun 2011,
D.K.Kim, S.H.Jeong, 439202 (KB); Bongnaesan, Yeongdo-gu, 18 Aug 2008, D.K.Kim, S.H Hwang, 157405 (KB);
Geumjeongsan, Geumjeong-gu, 29 Sep 2002, S.M.Lee, H.J Kim, 222243 (KB); Gudeoksan, Sasang-gu, 18 Oct 2008, D.K.Kim,
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S.H.Hwang, 157551 (KB); Jangsan, Haeundae-gu, 05 Oct 2005, J.H,Park et al., 216185 (KB) / Chungcheongnam-do, Doksan-
ri, Ungcheon-eup, Boryeong-si, 22 Oct 2013, J.S.Kim, kjs130029 (KB); Gonam-myeon, Taean-gun, 07 Aug 2007, S.C.Ko,
210676 (KB); Daenanji-do, Seongmun-myeon, Dangjin-gun, 16 Aug 2011, S.C.Go et al., 386568 (KB); Gauido, Geunheung-
myeon, Taean-gun, 05 Jul 2011, S.C.Ko et al., 386499 (KB); Heukeodo, Daesan-eup, Seosan-si, 10 May 2006, H.Kim, 222084
(KB); Hwangdo, Ocheon-myeon, Boryeong-si, 15 Jun 1999, S.C.Ko, H.Y.Bae, 100601 (KB); Namuseom, Ocheon-myeon,
Boryeong-si, 13 Jun 1999, S.C.Ko, H.Y.Bae, 100598 (KB); Sapsido, Ocheon-myeon, Boryeong-si, 12 Jun 2009, D.K.Kim,
JK.Hong, 322081 (KB); Solsan, Anmyeon-eup, Taean-gun, 08 May 2006, H.Kim, 222086 (KB); Wonsando, Ocheon-myeon,
Boryeong-si, 25 Jun 2009, D.K.Kim, J.K.Hong, 315919 (KB); Manripo beach, Sowon-myeon, Taean-gun, 22 Oct 2013, J.S.Kim,
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myeon, Goheung-gun, 11 Aug 1998, H.H.Hong, H-1165 (CNU); Mt. Paryeongsan, Jeomam-myeon, Goheung-gun, 26 May
2012, H. H.Hong et al., 423480 (KB); Mt. Sanghwangbong, Wando-eup, Wando-gun, 23 Jul 2010, S.C.Ko, s.n. (HNHM); Mt.
Suinsan, Byeongyeong-myeon, Gangjin-gun, 18 Jun 2011, H.D.Son, 371334 (KB); Mt. Suribong, Samgeo-dong, Suncheon-si,
24 Jul 2010, H.T.Im, 439699 (KB); Mt. Suribong, Waryong-dong, Suncheon-si, 20 Sep 2010, H.T.Im, 105968 (CNU); Mt.
Wolchulsan, Yeongam-eup, Yeongam-gun, 17 Jul 1999, S.GKwon et al., 230860 (KB); Yongmun-ri, Yuchi-myeon, Jangseong-
gun, 21 Jul 1995, H.T.Im, im34696-2 (CNU) / Jeollabuk-do, Jangan-ri, Gyenam-myeon, Jangsu-gun, 20 Sep 1997, B.Y.Sun,
C.HKim, 5802 (JNU); Mt. Baegunsan, Janggye-myeon, Jangsu-gun, 30 Apr 2007, S.C.Ko, Y.H.Shin, 230894 (KB); Mt.
Jeoksangsan, Jeoksang-myeon, Muju-gun, 06 Aug 2009, H.Kim, 263123 (KB); Mt. Jirisan, Sannae-myeon, Namwon-si, 2. Jul
2001, K.I.Heo, s.n. (SKK); Mt. Myeongdobong, Jucheon-myeon, Jinan-gun, 02 Nov 2013, S.YKim et al., 449169 (KB); Mt.
Naedongsan, Baegun-myeon, Jinan-gun, 07 Sep 2009, H.Kim, 264769 (KB); Mt. Namdeogyusan, Anseong-myeon, Muju-gun,
04 Jul 1999, J.S.Jang et al., 3169 (SNUA); Mt. Namdeogyusan, Gyebuk-myeon, Jangsu-gun, 06 Aug 2009, H.Kim, 262385
(KB); Mt. Palgongsan, Baegun-myeon, Jinan-gun, 14 Sep 2009, H.Kim, 264651 (KB); Mt. Seonnyeobong, Unju-myeon, Wanju-
gun, 23 Jul 2010, J.S.Suh, J M.Choi, 442749 (KB); Mt. Unjangsan, Bugui-myeon, Jinan-gun, 22 Aug 2009, H.Kim, 263234
(KB); Mt. Unjangsan, Dongsan-myeon, Wanju-gun, 27 Jun 1993, J.H.Park, T.J Kim, jun8128 (JNU); Mt. Yeonseoksan, Bugui-
myeon, Jinan-gun, 13 Aug 2009, H.Kim, 262994 (KB) / Jeju-do, Seongsan Ilchulbong, Seongsan-eup, Seogwipo-si, 12 Jun
2010, H.T.Im, 334624 (KB) / Chungcheongbuk-do, Mt. Minjujisan, Sangchon-myeon, Yeongdong-gun, 22 May 2011, H.J.Kim,
376503 (KB); Mt. Songnisan, Songnisan-myeon, Boeun-gun, 17 Jul 2013, J.S.Kim, kjs130284 (KB)
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