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Distribution and Population Dynamics of Korean Endangered Species; Hipparchia autonoe

(Lepidoptera: Nymphalidae) on Mt. Hallasan, Jeju Island, Korea"

Do-Sung Kim’, Young-Bok Cho’, Dong-Soon Kim®, Yeong-Don Lee’, Seong-Joon Park’, Nung-Ho Ahn’
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ABSTRACT

This study was conducted to investigate the distribution and the population dynamics of Hipparchia autonoe
by using a line transect and Mark-Release-Recapture (MRR) at the Mt. Halla in Jeju Island. The results showed
that H. autonoe was found from 1,500 m above the sea level. Total 1,493 H. autonoe with 978 males and 515
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females were captured and released in the MRR study site. Among them, 518 individuals including 284 males
and 234 females were recaptured. The average survival time was 2.31 days with 2.14 days for males and 3.47
days for females, indicating longer survival time in case of females than males. The daily population size of
males estimated in the MRR study site was maintained about 1,000 individuals in July and gradually decreased
less than 200 in August. The number of females showed peak at 335 individuals on July 24, and gradually
decreased less than 120 in August. Thus, female population was 1/3 of males. The average travel distance of
male and female H. autonoe were 116.8 +191.9 mand 118.4 £ 161.5 m, respectively, indicating almost same
between sexes. H. autonoe in the Mt. Halla formed single population group in the wide meadow around the
Baekrokdam Lake. The highest population density of H. aufonoe was occurred in the restored area from
damages, where host plants such as the sheep's fescue or the food plant are abundant by artificial restoration

efforts.
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W2 A FollA Unle AR it 7] Hske] vzt
SHA| Bhg-sto] SHgwste] AlEe 4= Qe ARFoRE &8
o] gkth(Parmesan et al., 1999; Thomas et al., 2004).
ule] REoh AAEEHE A4us) o 58I 4T

l‘

W, A 53 2 AR phel HAN, 24w
S3b 22 WAld g ola|q GFS WErhNew,
1997; Kim et al., 2012, 2013a). °o]% QI7t 5o w2

A ARA RO Hetnt 42 S 22|al o]
Tg 7|3k W U9 AAAE o|FAIZ|AY ZiA
o+ 42 YyErYy I Qi th(Parmesan, 2003, 2006).

2o A|7E Eebo] L] HARlA A4z Ae) Wt
7b dofubd, v Bx iste] A dFE F= e

Y|(Krauss et al., 2004), dHt£o Zujz Q%HZ]‘{
(Loritz and Settele, 2005), BE£9|7|51 4> EAFEL
73 o] Mo RIZteHA whEote] dwkEHET = HHS
slof wh& 4~ Qlth(Fischer ef al, 1999; New, 2011). 73|
Aot AAAE AL 272 EEAA YH 9 olFa
oA et olelgt yH| o] o]F AIRhE A AA] ko] 1LY
Sp7F AlstE o v £ W3] a3 Yelo® A-gshal
91 th(Roland et al., 2000). o9} Zro] EXEL EWI 374
o 2o a2 AFHE AAR oA B-EE7] mizo] A4
A o] ke ofd FE9 A&AQ WAHE oA ot

(Petit et al., 2001).

FePE TAAYE 2370 WA REste] A2y
(Hipparchia autonoe), 7} AU H|(Aphantopus hyperantus),
A AP =] (Oeneis  urda), ARupE-ZA U] (Plebejus

argus) 1t Zo] iAol H3H FE59 Yr7t &4
ety Qith ool Zro] AR Y 2|9 AL EA A
ol Paolel 4EIGE BERA Lo 4 Syt
= EAF0o] 9451A =381t (Musche and Settle, 2005).

Al U = A 13] 7-890] sk, Ho]AEE w1t
A9 Y (Festuca ovina), Ste}A}Z(Carex erythrobasis) 2
HA A o) A (Agrostis flaccida var. trini)) 0.2 G2 A 9l o
W, AR o4 ge] g SLPN Y HoR R8T
o) th(Pack and Shin, 2010; Kim, 2012). A2 1ha] o] sl
B Rl BEAAEAE, FFE)T AZE Febi
ot 2 AJof &8k (Kim, 2012), 59| EE& PA]
ofo] defol, ofF =, AdF, T FEF TAlO] FEIIT
(Seok, 1973).

AtmEuH = SUolA EE7] Ie 2 dA7IdEA
458%)2 A HTEI Qlom, dhepsk ofalitd sl
1300m o[49] 2l ZATo|X BEIT i A0 Lo
el %E}(Park, 1969; JESRI, 1988; NIBR, 2012). At=%1}
H] 9] AY(EE 7LA)01] I3 9F Q0 F g BHH
%‘7}01]/\1L SR AAA7F 2 astar ghgHsto] ik
Aol kA MR AR BA 9 A3 50| Bag
202 U th(Bae, 2011). 181 7§ A|+9] whE Zraot
B Aol die vl HeEOHE oL ol
ST A487e 2757 5 A2 B gltHLee,
2010)

1 Ee AbESEUH 9] AAt= AAR7F A Shepito]
S QIAH BHOR skl 7 AFAZe e
A Efof(Kim et al., 2013b) WA+ SA4& Folst7] o=
WAL Wt ofo] 2 AL AN AZEL o)
I} AT SEHE gofstaral shqick o] Aite o
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2 St A Abm sl o A A R|ek AR A A Syl o XA NS gofsty] sl FEAlE o
Yol 4314 w48 Aoz st £310] Ll A 2lo] SJAEE A0S Sshlet. A
UH| o] BEZ X A= A Z AP (Pollard and Yates, 1993)0. 2
of TLupeH ZAAGL oA E SmfolA] BRYL AHEZ /)2
sttt EoF Atz EUE o AR FEH AEE fiste] Sl
1. ZARX] g 3 X Q3 ALE A 34¢l0] AAE HAOR o EWA 2
AlsH= Wl E X AP o] A Mark-Release-Recapture (MRR)S
grepike o 1400mol 4t A SR E Fd7tA] 49 24 A A 5}9] tHElzinga ef al., 2001). L}u] 9] EAIL SIU7) o}
B0 A4S dekFigne 1. 24 09 20 A4 4% A9 SAWE olgae] BRUTE Felsalct
L& AFzEY(Sasa quelpaertensis), & _Eﬂ](Rhododendron AR U] J39 Bxs 7Y o AAlo] oAEE A
mucronulatum) X A 2 0)(Empetrum nigrum) 53} -2 21} oo 3l2o| 3 AFAM 3Holstd o, MRR A49 27
A Y (Festuca ovina), +3E0VE(Poa palustris) X SHE}ALZ SAL 749 THE Y 27 N7 2L U oY XA
(Carex erythrobasis) 52 Z%o] Ax3 A Goj|A =zt stelch.
QlthH(Koh, 2006a). T3t SHetALS. SAFROF W EZT o)
SlEol ogt wAlof A4, Ao gt 7uket &3 121 3. A2 BA
SAHA Y ek 5o ‘I}EW AEHof o] F Hsty] A
2ol 1991 FH AJ2HE T}, o] & TJ]’\X] R e AEEUE] 22 2AF A9 A Fek 4 et
Ao A AbE ] oA gl HoEe thE Fof Hl g Sm ¢ oA #EHE YHE A7l E ol&sto] A
43 212 e seh(Koh, 2006b). L CETEEVERE WL N
AHE m= Axo] E7|5ke] YuBRZE2 24519
2, A MA 2] A7) Jolly-Seber(Jolly, 1965)2] W¥ o & t}
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Figure 1. Landscape of study area with patch environment for the population study of Hipparchia autonoe on Mt.
Hallasan, Jeju Island, Korea in 2013
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Zro] AlAE ¢l th(Sutherland, 1996)
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a2l T; A Aeghe thad 2ol AAbEo

Ty,
K3
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9s%2] Azt theat 2ol AT,
(AW, +n,)2/16 W, 223 (AW, +n,)2/16 W,

Ly o] F A& GPS(Garmin Montana 650)9] #-2+%
FteetE o] goto] EH HE UHE AR FYstglt
olgA BHE AL AAHHI Y o] 90| Garmin
Base Camp program< ©|-83sH 7z} /A 59 ol5A S
2R3 4 9ok 248 ARE olgsio] AgolFA, &
SHx B Mol AR AZa9T

A AE A ZX*% Zo3 A2g S HhEte R
W 2R AT AE A 0] 7}%; A
z 9 01/\L 0101 D}Hi 7k 7H;<ﬂ7]. ;qn
o g 299 YA olgee] g3
(Kim et al., 2011).
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uebA WA EARASD)E b2 3t Zo] A

SD

ASD ==
A7 A 2 A WA 2H A Y A2,
oE E WA EQ% 7Hxﬂ4 EES

ARE BEY 5 At A f
HFOo2 QBT Ado] Aokt ATHYEAE 25T

A %=l, Konvicka ef al.(1999)= 3552

alQU0S): SEFOZ A2 presict 2 ATAE b
Y 52 Sl a7l metd Fudos 4% A¢
b OIE} webA] 2 oA gAkEel
717} %% (42-52mm) 2.2 U] 9] A
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Figure 2. The legend in figure indicates the number of
Hipparchia autonoe adults observed on Mt.
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Hallasan, Jeju Island, Korea in 2013 Fashes Aoz Yeua glom 88 A4} 20074
A olstz ueritTh dA o FAMA ¢ TH 335704

°
o a2 a Az A SRR, =3 = xuw gyt A3 Zass Ao Yehta 9ok
dA ) A= 284:2342 LERE T 2y A o3 8o o2 AT A7) 120744 o)t LyebG
ALl AT AES U EE 22 25% 32%2 UE o 249 A4 270 gRlel $39 o 135E0w
FA ) ALY W o7 Eokeh EE A FUE
=

Ao 28 WE7 %A UETH(Table 1),
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Table 1. The number of Hipparchia autonoe captured/recaptured during the study period on Mt. Hallasan, Jeju Island,
Korea in 2013 (male:female)

Date 23 Jul 24 Jul 28 Jul 29 Jul 30 Jul 31 Jul 01 Aug 02 Aug 06 Aug 08 Aug 09 Aug Total
Conne 262 190 336 78 54 66 133 130 31 128 85 1493
DU 7g.eay  (129:61)  (235:000)  (48:30)  (38:16)  (49:17)  (8845)  (8248)  (I%:13)  (0:58)  (4045)  (975:518)
Recapture 36 40 6 | 2 13 17 3 4 5 127
2% Tl @510)  Q614) () (1:0) (1:1) 9) e (12 (3:1) G2 (77:50)
2% 10 1 4 8 1 3 I , 7
28 Jul (1313 (46) (3:9) 22) (3:5) (6:5) (12) (1:0) 2D 3443
0 1 27 17 9 19 7 8 8 8 123
u 17100 (98) G4) @100 (1611 (44 62) 335)  (69:54)
0 1l 9 3 9 4 3 5 4 37
(72) (3:0) “:5) (3:) (03) (1:4) 22 Q017
4 4 2 2 | 13
31l (3:1) 0) (0:2) 0 (0:2) 0:1) (7:6)
10 6 3 2 3 2%
01 Aug (13) 5:1) (12) (2:0) (1:1) (17:7)
19 4 4 8 35
02 Aug 27 (04 (3:1) 3s5)  (1817)
P 13 10 35
06 Aug (8:4) (5:9) 64 (19:16)
7 8 15
08 Aug (3:4) (3:9) (6:9)
3 3
09 Aug a715)  (17:15)
36 66 8 39 n 63 86 36 46 81 518
Sum

@s11)  (3927) (23200 (20:19) (14:8) G133 (5333)  (1521)  (24:22)  (39:42)  (284:234)
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Figure 3. Diurnal changes in the number of individuals Figure 4. Changes in the daily population size (with 95%
confidence interval) of Hipparchia autonoe on

Mt. Hallasan, Jeju Island, Korea in 2013

of Hipparchia autonoe captured/recaptured

Figure 5. Migration distance of each individual of Hipparchia autonoe in MRR survey site
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and Shreeve, 2008). gtefAta} Zo] Y& 22 E7to2 &

5. 0|37z AE AAA M= AA AR5 FEstA stefstd gHA
7hSlek. B0 el obatshe) 2L A7 S42

20134e] 2AE A2EUY B oEAYE +7
116.8+191.9m, &7 118.4+161.5m= UL} ¢F2=7bo] 2}
ol A9 gl Ao ek Wol st S 1642%,
AR 1364% S70] AX o[ FAL] 3t FAEE &
Aol 7 trebdh. 223 At o FA=E 4 1.200m,
9 1,030m Lhekst o Lh(Figure 5) o] 5A A 57

Gl vste] FE AeE o) Feht Aoz ehte 1
§7 S AN ZAY A AL ol FaHs Aol vl
ol Qe #2 dolie] gt 8 FHO2 ol
s Aoz 2ApE e,

6. '=7HE

20139 gtepito A 2AbE A= SR Gl A E=
Aol Autzoz 7 5FER n27 2AE vt 4
7HA A7 £& a9] v go] A Ao R =9kttt 1y
A Gp7h A S o BE A7 YR ¢ B dY
H|Zo] =olze Ao & UETtHTable 2).

o K rle 4>

o E

Acte ALohd Aol 57420l 5ol Lasiol
Ao -.Jx] okokt}, o d
P N Ve
ECIEVEE I CERE X

HZEU} XSS AAA B4L Arud, 94
ol4 &l U (Festuca ovina)2| H=AE7 83
2 yepytth oW #aHE Abm ] 4 9] Ak
A WA A4 Efolut Eofl etobal Hol=el 19
ofef 2 Fojzttt. o Abgh 5 wHES|A U
01A]—a'° T]b‘]— /\—1/\1x] /ﬂgx]oﬂo] l_“—__- A0 2 oty
oje} T2 HFF wHlY AT ARol 571 Yol
of A A7y Fejet oA Abske] A3Et |
AR Aol FFE W AFE e} YA FrK(Carey,
1994; Dempster, 1997; Fleming et al., 2005).

oj EAFIA AT Bie Aol weba] FA5HA
Aol Hol= ALz AL A A9 F A E=
Y RS RO AEA BRAGOE Fehy RIS
FHOZ g3} 287 SHOR Uehgon, 817 ofd
2L gAY 1 EOR B2 YRS etk 1
O] A1 o A= AN AR A2 SHATEF) A ol A
B2 MA7E AAskaL )lem, 1 obe) Ao dfgE = v

AzAPHE 2AF A2 whebA BH4 smo| i o] A+ AlsAte AgoMe 29 A7 BEEe Je2 b
E7REE = 1%':L‘lié(Pollard and Yates, 1993), A{2]%] EPt e} o= dtebite] SAtRof MR FHolA 1A 9
o ARE 2712 HFA 7S5 Aol ohfet w1 FA, Jluek B3 L FAAC G ol A HeE
AE FEO wEhA Yeiute 4 AAES gofshe WY lﬁe H8he 2T A o=l o] |2
OS2 Fof Bt HolAzolut AAFE ol HFE A HA oz Aeil glof of A& FAHLR B2 /A0l
A, arAl7] 2 25 S AHEAE Holil lth(Harker  MASHIL Rl LR YERAL Qi 0|9 fARE A=
Table 2. Changes in the wing wear category of Hipparchia autonoe

Wing wear condition
Date Male (M) Female (F) M-+F
a b c d Sum a b c d Sum a b c d Sum

23 Jul 60 64 22 32 178 69 9 4 2 84 129 73 26 34 262

24 Jul 58 39 14 18 129 44 14 1 1 60 102 53 15 19 189

28 Jul 94 97 29 16 236 88 10 2 0 100 182 107 31 16 336

29 Jul 12 20 6 10 48 23 4 2 1 30 35 24 8 11 78

30 Jul 6 15 10 7 38 12 1 3 0 16 18 16 13 7 54

31 Jul 6 21 7 15 49 14 1 1 1 17 20 22 8 16 66

1 Aug 17 28 16 27 88 28 10 6 1 45 45 38 22 28 133

2 Aug 15 24 23 20 82 26 20 2 0 48 41 44 25 20 130

6 Aug 4 6 1 7 18 4 4 4 1 13 8 10 5 8 31

8 Aug 6 27 14 24 71 20 21 6 10 57 26 48 20 34 128

9 Aug 6 10 10 15 41 13 18 8 6 45 19 28 18 21 86

Total 284 351 152 191 978 341 112 39 23 515 625 463 191 214 1,493
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WA EEZ R (Lycaena dispar)®] XA A 7}
$A oz SHHEREE, 1 20 Aol 457 Al
goz s webd A Ezet AEd 244
Aste A A G o] AA0] e A L]
o] Bjo|4Zel 42| ol (Rumex crispus)’t 2L o %ol
AetA o] ofof uhekA o] EEA = g o] H th(Park
et al., 2014).

il mB ot rL!

shehare] AT BEE TR £24E AYZE Y
E7b FobAE Ao® 2AE ek B4 A 1.300m o)A}

o ZA YA B Qe AoE A A kO (Park,
1969; JESRI, 1988), o]¥ Z Ao A& 1,500mo|A4+e] 1=
of A TAEIL Q. ol 7| FHste] JFFUA A A A g

74 MIRIAE £ o AdstA A+ a7t et 19
4ol ZAA e 9o 45 2HANE G
S 1,400m ©]%o] A oA SAtRE wEbA H ol
Aelgol Aan o), Aol Eeol
Ah7F Qo HAo] £ SAA 9] el vhe| 9
W& a9l Ao 2 Heltt Heath(1974)+= 4
W 59 olol4)E A2le] wstel 28 A4 Wa}
Wes 4] 2o Qo ABsgt. ol
dol A dFYsHA BEHA ¢t
ARze] 271 A7 e] 27/ 913 el q Hoj4pe
o wahA % 327} gk A t(Vrijenhoek, 1985).
ojfio] FHE A=yt FHAYE7|To] 2319
7\}\}5] A=), ArEEuE| o AE77HS I AE g
ZF | (Sericinus montela)®) 1.11-1.56%Y, F2H XA}
](Parnassms bremeri)®] 2274 Ht} 71 Ao 2 YEyth
(Kim and Kwon, 2010; Kim ez al., 2011). 2121 gtk
AZEG9] 73 AL A 18R Az Sl
gt AAE ARl 2A BT A E el o] 5
e FhEGE $S AR FAHH YEVTHE £ ¢
Lol eg g,
o)Wl <1 ATHE Bei
A 5 g 749
FHo Fagt Az F H
71 e gt
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