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Abstract

To conserve the population of a hesperiid butterfly, Leptalina unicolor, inhabiting the protected areas of Jaeyaksan, we
provide ecological information on their behavior and propose habitat conservation measures, such as the creation of
alternative habitats based on comprehensive information. The behavioral study used a method of re-capture after releasing
the butterfly with enamel marks on the wings. Adult behaviors were shown in four patterns: flying, settling on a plant,
nectar absorption, and water absorption. Both males and females had the highest proportion of flight movement overall;
however, males had a slightly higher proportion of flight movement. As for duration, females spent more time settling on
plants to select spawning sites, and males seemed to take a longer time for water absorption activities, to absorb minerals
needed to form the spermatophore. The average travel distance of butterflies was 27.5 m for females and 46.7 m for males,
with daily activity ranges from 11.2 m to 43.8 m, and 21.4 to 57.6 m, respectively. The most important condition to preserve
the habitat of Leptalina unicolor is to maintain the community of Miscanthus sinensis, a food plant. Additionally, because
this butterfly has a high rate of water absorption activities, wetlands should be maintained.
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Eo] 20 Uulge] wagelol the) it ot ot
(Beaumont and Hughes, 2002). F=ofjr= A7+
o Lhle] S]] 54% FHagh] T TSRS o
akg=t(Sam et al,, 2012) ofefat AFSollA] 2|7
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S EAUH|(Parnassius - bremeri), 224U
(Protantigius  superans), 7] X-AuH|(Cigaritis
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WA 2 RS L) ejalotol M e FARsHA LEt
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BE e AY e A =7lollA SdsHA EAst
19100, o] mho] oj5e] BAD} MG olgt T
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Z&2 o] U|9] x|8]4 E3Z(Tsukiyama et al., 1997)2t
XY Sl o] WE EE FE 5 LREA1 AYE
Z EXo]| T3t A O Z(Fukuda, 2005; Chiba, 2007;
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= 74 WERke RN HIFTE =2 ek Y
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W R e]of] aAfisks Aokt ARRFE IARGAI S
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HARIAI717} S ol A 8L7EA]Q1 S are{sle] A7
L 201319] 49 ZBE oWub|E ARSI
(Tuzov, 1997; Ministry of Environment, 2012a). 5]

5 AU ZAPH9]= Hong et al.(2019)0)|4] AASH
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48.1"E~128° 59'19.2"E, £9] 35° 32" 06.5"N~35°
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Fig. 1. Marking on the back of hind wing to decide the range of daily movement.
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Table 1. The behavioral characteristics without distinction of male and female in Leptalina unicolor

Fly

Settle on leaf of

Absorb water from  Absorb nectar from

grass wet soil flowers
Total Number of times - 458 36 12
Duration(sec.) 31,321 27,384 12,064 1,231
Avg. Number of times - 229 1.8 0.6
(SD) Duration sec(+S.D.) 1,566.1(£223.48)  1,369.2(£505.13) 670.2(+401.56) 111.9(+83.61)
Rate of behavior(%) 43.5 38.0 16.8 1.7
Duration of a times(sec.) - 59.8 335.1 102.6
Max.(sec.) 2,062 2,302 1,404 287
Min.(sec.) 1,162 710 0 0

Avg.; average of 20 individuals. Max.; maximum duration among 20 individuals, Min; minimum duration among 20 individuals.

gt Ao SRITIglk 181 2 A5 414 AL
Bk FAShe A50] 244,025 714 A9la $9 &

A2 | YFo] S A5t /HAG Bt 1667.5
£219.04%90H, 3o ¢h= Y- Bt 26.13] =S
o] 3F AJ7F 501 912.5+145.29% 7} A|&319c), T55)
+ 5 Hat 2.63] HHgs] 3 ARE B 962.4+

hS 1 O =
A=A 18] 2 Ago] A& ARE Bt Fdhe
0370222 71 Aglom, U FE2 82.3%%
o, Qloj| oF= WE2 2T 35.0%= 2RI 7H
S0 AREFR 7 e FIRE A A AR B
BE] 789-2,062%, Qlof| o= WE 1,210, S5k
s 14042, T Fs 22329000, FU 5=
SHA| g A= Ui e S kel SR
2 2RolE E e e 2EE8d W] 29 F+ dE

ARl TAIZE &4 Al Bt oF 16202 35 HlE0]
26.7%0] D3t 712 6.8%¢] vlsl DE3] wUTh=
Zolck, WO Ll 25E ofajs 54 WL
&3l = thAlel Basgt {7 HFE HEoh, 15
E&(sodium)©] AYA)(reproduction)of i~ ZQ3}A

gar= 7Aog Ad#HA riSmedley and Eisner,
1996). £3], Zegiiullof £3k= Thymelicus lineola
9] AL EollA B YEFS 7J3E(spermatophore)
£ &l YHoR HufA EH, oA el o]dH
UEES ARt 75 S7H71AL bl 2e A=
S Sh= A o2 B %]o] QJti(Pivnick and Mcneil,
1987; Gullan and Cranston, 2005). W2bx], $%19] &
35 vlEo] Al vls 4u7 ke =0T o -9
29 Aith= 2| 9] AgAlo] Qlojae 71
| oA & UERe| 85 &-8E& Uehdi=
S 7 Al E|tKTable 2).

7} 3 goll thgh 4= B8 42512 7 v]3l a5l
46.3%= 7P =8kaL, Slof] gh= 350 25.3%%1 Ao
2 ZRlElon, T4k FE- 26.7%= Yol o=
YF ) oha vlgo] wokon, S 352 1.6%%1 A
o2 gRlElet. 3l s A& ARES: Fdhe 3
& UFlo] Aol Hisf Ajkom, Yo eh= e A
sk 7] 02 etk ke Al w5 u)
=30 R g ol ok dEol 50.7%= 7P
=L, B3 3E0] 40.7%, S5ks WS 6.8% =
TR0 vlsf vlgo] Wekon, 5 P53 1.8%21 Ao
= BRI o] AF R 7P HIRIGH 3f5o] 47
o= BlEY B, oA ol o BEOE U
o= o= WY RS FFeU U Fom
o]F=5h= WhH UHE Aleto]] 23het Az ol5tith=
H31(Konvicka and Kuras, 1999)9} o] Q= Ao
2 YZEI(Fig. 2).
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Table 2. The behavioral characteristics with distinction of female and [male] in Leptalina unicolor

Female[Male] Fly

Settle on leaf of

Absorb water from Absorb nectar

grass wet soil from flowers
Total Number of times - 197[261] 10[26] 5[7]
Duration (sec.) 14,646[16,675] 18,259[9,125] 2,440[9,624] 655[576]
Number of times - 19.7[26.1] 1[2.6] 0.5[0.7]
?S\]])g) Duration sec(£S.D.) Female 1,464.6(185.99) 1,825.9(232.49) 305(192.98) 131(£98.36)
Duration sec(+S.D.) Male 1667.5(+219.04) 912.5(+145.29) 962.4(+249.39) 96.0(i74.65)
Rate of behavior % 40.7[46.3] 50.7[25.3] 6.8[26.7] .8[1.6]
Duration of a times (sec.) - 92.7[35.0] 244[370.2] 131[82.3]
Max.(sec.) 1,749[2,062] 2,302[1,210] 542[1,404] 287[223]
Min.(sec.) 1,162[1,365] 1,487[710] 0[568] 0[0]

Avg.; average of 10 individuals for each sex. Max.; maximum duration among 10 individuals, Min; minimum duration among 10

individuals.

Female
60
® Male
50
40
ES
30
20
10
Y
0
Fl sl Aw An

Fig. 2. The behavioral rate of male and female Leptalina unicolor. Fl; fly, SI; settle on leaf of grass, Aw; absorb water from

wet soil, An; absorb nectar from flowers.
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Table 3. Scope of activity during one day of Leptalina unicolor by mark and recapture method

Individual of each site

Number of mark and release

Number of recapture Average travel distance (m)

Female 5 2 30.5

Al
Male 17 3 50.3
Female 4 1 22.0

A2
Male 19 4 48.0
Female 5 1 27.0

A3
Male 12 2 38.5
Female 14 4 27.5

Total

Male 48 9 46.7

WA - 1371094, $9)7F AH22] = ict. A22)E 7N
Ae] sFat ofFs 72l UA 27.5 m, 71 46.7 m= LE}
WtH(Table 3). oj2fdt AHE =2 o dUPEHt
78 7t 7 AkEsIgon] Q7o) WERAL 112~
3.8 m(95% AlZ45), 4712 21.4~57.6 m(95% A=
TH)E HERth

A2 S 2Ieh Ak, ALARolA BAkE 4
Z2MA7E A2 ZATRES] A wEtell M = e
], 71 9] A2 AR S AR 2APHS] Yol A 2
QIElo] A 7 olFo] ARbHoloke S o 4 ok
(Fig. 3). Z18)E & R 2AJoA Q1% E3ER|S 71 o]
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=
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Fig. 3. Movement among populations in Leptalina unicolor. Outer dotted line shows the range of the habitat. Sites 1~3;
distribution area of Leptalina unicolor, @; mark and release point (A). Surveyed area of Leptalina unicolor at
Jaeyaksan (B).
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Food plant
[M. sinensi]

nectar plant

wet soil

Food plant
[Ad sinensis)
‘ nectar plant

river(stream)
levee - Y W;‘\ ‘

-

wet soil

Fig. 4. The schematic cross-sectional view of the habitat for restoraion of Leptalina unicolor. A; alternative habitat in a

mountain wetland, B; alternative habitat on the river bank.

Cl(Fig. 4A). L] 7R1e] A} o5 B o] pelrt
oA olFolRickA At AR /)5S T 5 e
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‘Jo] 7Fsd Ao ® oA o] uff oA REA= A
A 542 et R = deks PAsHESE 245
ofof s, Rt Al wHte] A= a5 WEol
7FeoHes S R 4 Sl Folu HejE
H A o] JFFE B Zo|ck(Fig. 4B). Z12{al 7|
A A} o] folli= Pk 0 & S0 A AR = A7
22l oz T 2 AARAS 759 HolZsat
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2 At 2R U A SRR
Folcth ol= ARt Udf
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