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Fig. 1. Survey sites of Parnassius bremeri from 7 local-
ities, Okchon-gun, Korea. )
1: Dongrakjeong, 2: Wondangri, 3-4: Kumamri, 5:
iweolri, 6: Yangjimal, 7: Jangwhari.

Table 1. Number of monitoring for Parnassius bremeri
during 1990 to 1998
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no.of o g 44 9 9 o 6 3 4
montoring

o

CEE

o

ES

2 zAbl o] 4¥ SHFS] 1985~1997d] AR
22 F 252042 A3 ©2) ot ()R A 37}
Tol £ EEL WA AR HEe) =2
o) 7% AW AR HAA 7] 5e] Qo] £A
Zozrnt ®7)5e] 7 79 sjeto] o glort 1986
Qo] o]dd ojde), 19884 o] 3% Fold FHE
o 22Ye FERALE AT 4 dglen HAd =
22 1986%3 970, 1992 670F 2] % 1993 174

4 A5

Abgol| = 824 " AW (Parnassius bremeri)$} 414
Al B9l 7| % (Sedum kamtschaticum), 7}=71H 2
(Sedum aizoon)E ©]-L-3}git}.

A Lotrr] ) A% A 71 wgee A
Asse

(1) 1991~1992'3: Alflo| A AF8-AF2} (40 X 60 X 80 cm)
ol 713 & (Sedum kamtschaticum Fisch), 7}=7]H 2

(Sedum aizoon L)E A1 AAI} J9& E37 30WY



F2YEAHH| o] ~FH

WMAEE o]43le] T 1847 WL HIFA
L= 18~24°CE RA8IATH
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o) SAET ARALE 19989 EAAI AASIE
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Fig. 2. Localities of Parnassius bremeri from Korean
peninsula cited in Seok (1973), Kim (1976), and

Park et Kim (1997).
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Table 2. Annual procedures of development for Parnassius bremeri by breeding examination during 1991 to 1994, ( ):
accumulated days

1) 1991~1992

Codes Larva
E Perpupa Pupa Adult
of egg &8 1st 2nd 3rd 4th 5th PP P
1 1991,V,24 1992,11,14 ’92,11,18 ’92,11,23 ’92,11,28 92, I, 6 92 II[,6 °92,1I1,11 92 1I1, 21
(296) (300) (305) (310) (318) (321) (324) (335)
2 1991,V,24 1992, II1,7 ’92,1I1,9 °92,1II,11 °92,III,13 92 I1I,16 °’92,II1,20 °’92,1III,22 '92,1V,1
275) . 277 279) (282) (285) (289) (302) (313)
3 1991,V,24 1992 111, 20 ’92,II1,22 °92,II1,25 ’92,1I1,28 ’92,III,31 '92,1V,5 92,1V, 7 92,1V, 23
(263) (265) (268) 271) (274) (278) (281) (3086)

2) 1992~1993

Codes Larva
E Perpupa Pupa Adult
of egg g8 1st 2nd 3rd 4th 5th - PP P
1 1992,V,23 1993,11,16 °93,11,26 *93,II11,3 °93, 11,19 ’93,IV,10 ’93,IV,16 ’93,1IV,18 ’93,V,3
(299) (810) (315) (321) (342) (346) (349) (366)
2 1992, V,23 1993,11,16 °’93,1III,1 93,111, 6  ’93,1I1,24 °93,IV,14 793,1IV,24 '93,V,27 °93,V,11
' (299) 312) 317 (335) (855) (365) (368) (383)
3 1992,V,23 1993,11,16 °93,11,28 ’93,III,5 °93,1I1,22 °’93,IV,12 ™93,IV,22 ’93,IV,24 '93,V, 10
(299) (311) (316) (333) (853) (363) (366) (382)

3) 1993 ~1994

Codes Larva
E Perpupa Pupa Adult
of egg &8 1st 2nd 3rd 4th 5th pup P
1 1993.V,20 1993, XII,23 ’94,1,20 94, 11,22 94, 111,9 94,1V, 1 94, IV,13 '94,1IV,14 ’94,V,3
(202) (230) (263) 277 (292) (317) (320) (334)
2 1993,V,20 1993,XII, 23 '94,11,28 94,111, 12 94,1V, 10 ’94,1V,20 °’94,1V,23 '94,1V,25 '94,V,3
(202) (232) (269) (281) (304) (315) (318) (338)
3 1993,V,20 1993,XII,23 '94,11,29 94,12 '94,1,11 '94,IV,15 °'04,1V,29 '94,1V,30 °94,V,17
(202) (239) 271) (279) (313) (327) (330) (346)
=, 434 Al 55 o435k Ao FAFHYH. A (Saxicola terpuata stejneferi), | (Emberiza cioides
3l 322 QoA WS YEToz 3k & 23¢9 AW castaneiceps), T (Phoenicurus auroreus auroreus), ¥
g 7] 717 Z+-& Zoll ¥ 7)ol o7tk 22} @ B3| (Paradoxornis webbina fulvicauda), ¥+A|
(4) A& A= (Fig. 3-E)¢} 287)= 5425 64 (Parus major minor), £23°] (Aegithalos caudarus
Fe7tA olv}, ehde] ZHolx £33 31~40mm, ¢ mafnus)st 71n] 3Fo] FEE oW, 1~-38 7= F
36mm WA, §tFlo] f3lnet 2 Adko] 9ok £7 2 An)ell Y3l 4~53 7)ol 2/l o3l FH&HE

S AMAA] FHEE WA A3 En o] A oz U= Aoz et
W s 3l AL AAR] FHeA F2 53}
w A& geir o]F3r|E ke 257 HE 2 ol
2 e} 7§ o|FU|= st AFS A B
Hon, wn|g w3l GFL $72 EulEe) &t w
nlido] HtEolxiet. A 3E 3UAKE] Aol Eojztr)

(6) HA: gL F A=A 7P 7 AGE Ryo=
A 5717 Bobd 27/, A0, 71A4E §4 AXozy
B £35S 838 ¥ Aoz FAAG 65 AM2A
oo AR ozRE HIIIL 2 e AE
she Aoz vehdth AAAA BN Aozt
279 ==e9) X (Emberiza elegans elegans), 7122 A)

H AN EF AAAA

FEYRAY) HANEE F2 7122 Sedum
kamtschaticum)2} 7VF=7)H & (S. aizoon)o|th. 71H x 2}
AerlRzs Aokl de ARE Bz Feln 2
7z} 30cm, 50 cmo]™, ekxjellA] ZF Aleir] F= ghule)
Fol} 9ol #olAl Aeht, 2ol BhE A8
A Ak =d=E T AR 6~790lT 1190 o2
W a8 2719 e BelFon], 4t 4E TG
F AL B3k

FeARA] GRS 7| A2g ez



gemaAele oY Aoln 29 uot 4n

Fig. 8. Development stages of Parnassius bremert.
A: 1 instar larvae inside of egg shell, B: egg shell hatched, C: V instar larvae, D: Pupa, E: male and female

copulating.
o, §37]0 7|¥x 5] JHUARE AlAF=d, o A Bel @& 28 197 st AYarE FxE A
B 2 -39 oJ3Ye Asxe AE 3y AR goz BolAt) Fig 4= AT 2A1xql 24
) 2-0] 37 (Bowers & Stamp 1993), o] 2. 3] AJA]A1Ee A Y AT FZ7)E HARAE SsFoz L[V
A MEE S5 go] AAEE T} o) 444 B A= 59 o 71-kE2Y ALy 44T B
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Fig. 4. Growth succession beween Parnassius bremeri and host plant.
A: egg, B: larva, C: pupa, D: adult.
Table 3. The years of local disappearance for Parnassius bremeri from Okchon-gun, Korea
Sit Year
ite
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 . . o X X X X X X
2 . . X X o X e} X X X X
3 o o) o) o o X o] o) o) o) X
4 . . . . X o) o o) X e} e} X X
5 e} e} X X X X X X X X X X X
6 . . o) o] X X X X X X X
7 le) o) o o e} X X X X
O: development X:undevelopment - :no data
oz § Eok & Ber} Qe BelFw ook w WY Yoz A, A4 Wshe} e ol oz
A ARkl sk HANES HER AAZ WE vehdeh A4 wWae 449 Wtz ARz A

o W9le S8k A4 e dez ArHs.

2. FZAHRAGE) ] &
SAZAME FSARAH AR5t vy F
Halod ot 19980l oj2y AEH Aoz w4

e A%s £z B¢ W TP A A
Releh. 2 A=) A7
Table 332} 74t}

AR a1 A7l B2A depdn ged
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Fig. 5. Habitat circumstances and flight-scopes of Parnassius bremeri. from seven localities, Okchon-gun.
A: Dongrakjeong, B: Wondangri, C-D: Kumamri, E: iweolri, F: Yangjimal, G: Jangwhari. Rounded arrow: flying
scope of adult, straight arrow: habitat area of adult (unit: m).
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(F1g 5-B): o] oM e 9% WASAE &

Aoz welt} 1992, 19949 33 A% Iy
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a2z AL FAF S ==L Aoz TIE
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Fig. 6. Individual counts of Parnassius bremeri by check-
ing species form 7 localities, Okchon-gun. (dark
circle: missing data by undetection of habitat) 1:
Dongrakjeong, 2: Wondangri, 3-4: Kumamri, 5:
iweolri, 6: Yangjimal, 7: Jangwhari.
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1997). 50& S8 53 22 AAH WkE H
skt
D x3
9 BAE sl d3le] 28 L dew o FHE

A= *MH]“ B3Folnz Fle] 23 AFE 7))
of Fch MAIXE BU37] Sl 71EL AMAX|
A EZoz QI3 £ £WE Fslof 3t} WA 7)
£ AR AF ] 2 kg Hrter] s
Me BEARARY AAT A 47 HAE 9
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3 der) Aok 199 Aoz x 507 o]Ahe]
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R
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2 3} (Fry & Lonsdal 1991).
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The Factors of Local Disappearance and a Plan of Restoration
for Parnassius bremeri from Okchon-gun, Korea

Do Sung Kim, Young Bok Cho! and Jae Kee Koh

(Department. of Biology, Kyungsan university, Jeomchondong, Kyungsan 712-240, Korea,
\Natural History Museum, Hannam University, Ojongdong, Taejon 306-791, Korea)

Abstract ~ The factors of local disappearance and a plan of restoration for Parnassius bremeri
from Okchon-gun, Chungchongbukdo, Korea, were investigated. The population of this butterfly
from Okchon-gun was much more abundant than the other areas of Korea in the past. But only
two adults were observed in 1997 at this site and no more observation was made in 1998. So we
considered that Parnassius bremeri is disappeared from this area. To know the factors of local
disappearance of this species, we analyzed data of the monitoring from seven localities of
Okchon-gun from 1990 to 1998 and also checked 252 specimens from this area by several
collections. As a result of it, the habitat changes by recent road constructions and the frequent
collecting activity around this area are shown as the factors for the local disappearance of this
species. We are intending to establish the programs for restoration of Parnassius bremeri in
Okchon-gun. Firstly, the breeding plan of this species was designed by investigation on life cycle.
Secondly, the environmental conditions ameng seven localities were compared and the suitable
places of the restoration were selected. The most suitable localities for restoration by this study
were of two localities, Dongrakjeong and Jangwahri, which are considerd as highly successful
breeding places in the view of growth condition of host plant. [Parnassius bremeri, Local
disappearance, Restoration, Okchon-gun locality, Korea].



