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Assessment on Diversity and Abundance
of Butterflies in the Chunbul-dong Valley

of the Soraksan by Line Transect Method!
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ABSTRACT

Diversity, abundance, species distributions and distributions of two strategists (specialist and
generalist) of butterflies were investigated monthly from June 1996 to Oct. 1996 by line transect
method in the Chunbul-dong valley from park gate to Yangpok Sanjang. The butterfly faunas of
the eight regions in Kwangwon province, Gyunggi province and Pusan were also studied by the
same method to assess diversity and abundance of butterfly community in the study region. The
18 butterfly species in 7 families were found in this study and the 48 butterfly species in 7
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families were distributed in the study area from this study and the other researches. The 30
butterfly species reported in the other studies were not found in this study and Kaniska canace
L. of them would be to decrease in density. In the study area, the common species were Artogeia
melete M., Neptis sappho P. and Libythea celtis F.. The representative Korean common
butterflies such as Artogeia rapae L., Colias erate E. and Papillio xuthus L. were rare. The PCA
(Principal Component Analysis) ordinations indicate that habitat disturbance by human would
be major factor for butterfly community and species distribution. Difference was not found in
diversity according to habitat disturbance. Abundance, however., was higher in the disturbed
region than the undisturbed region. Compared with the other regions, abundance was greatly
lower and diversity was slightly lower than that of the other regions. Two strategists exhibited
different distribution patterns. Generalists were found more commonly in the disturbed region
and widely distributed in both of the disturbed region and the undisturbed region than
specialists.
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Table 1. Survey routes for butterfly monitoring by line transect method. Degree of human disturbance is
ranked by observation on human individuals, roads and buildings. Degree of section IV is high

for Yangp'ok Sanjang
Human
Section Location Length (km) Latitude Crown Road
Disturbance
I Park gate ~ Opened
Sorakgyo 2 .Okm 400m and Wide 4
Closed
Sorakgyo ~ )
I L~ 1.1km 400~480m Closed Wide 3
Pisondae
Pisondae ~
il 1.5km 480~540m Opened Narrow 1
Guymuynam
y ~Guymuynam = 2.0l  540~680m  Opened  Narrow 2
Yangp ok Sanjang
. . GA
Alstct(Table 1). M ZAY (line transect DO .
method)ell 98] T4EE wep A& 1.6~2. 1k - DA
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Figure 1. Map showing the regions where
researches were carried out for
comparing diversity and abundance of
butterfly fauna in the Chunbul-dong
valley of the Soraksan. Symbols for
regions are as follows; HO: Seoul
Holung, CH: Kyunggi Chumasan, KW:
Kyunggi Kwangnung, GA: Kwangwon
Gachilbong, DO: Kwangwon Doretgol,
DA: Kwangwon Daeusan, SO:
Kwangwon Sohachon, HW: Pusan
Hwangryungsan
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Table 2. Butterflies found in 19 June 1996

. . Section
Species Time Abundance
I 11 I v

Byasa alcinous (K.) a.m. 1 1

ALEEA B L) p.m.

Papilio sp.(b. or m.) a.m. 3 3

A vj el & p.m.

Papilio maackii M. a.m. 1 1

AFA H] L] p.m.

Artogeia canidia S. a.m. 1 1 2

o 93 1] p.m.

Artogeia melete M. a.m. 1 1 2

ZZg vy p.m.

Favonius orientalis M. a.m. 1

R ALl p.m. 1

Vanessa indica H. a.m. 2 2

S A oj iy p.m.

Neptis pryeri B. a.m. 1 1 2

Hato] 4 S| p.m.

Neptis thisbe M. a.m 1 1

A Z vy p.m.

Neptis sp. a.m. 1 1 6

Al & & p.m. 1 2 1

Limenitis or Neptis sp. a.m 1

Z e R/ p.m. 1

Nymphalidae sp. a.m 1 1 3

Fvu R p.m. 1

Libythea celtis F. a.m. 12

] p.m. 9 1 1 1

Erebia cyclopius E. a.m 1 2

8] 5ol A Z 1}y p.m. 1

Erebia wanga B. a.m 1 1

9] Fo] Ap&LiH] p.m.

Satyridae sp. a.m. 1 1 3

W) & p.m. 1

Lepidoptera sp. a.m 1

Uhn) 5 p.m 1
Ao) BAS Tde) el o] o A Wekd A wALNULh AU S AV FE 68 24
& 2AFYe Xt 5517 W2, thEA ofrjel Zo| A HAMT THEUT. m=Fiy)
S48 7o) Yol Yu| 59| ggo] A xg A3t b 2AIZE & fdsHA 19 ARl A 1R
2 gekect BALAT BARANNE HEET G5

8o zAbME F 63 12F 387047t ¢+
A3 (Table 4), 2HF F M7 FEFA
o) A7 7 weka, A EARRbe 2A

1984'd ZAPNA Al dotgellr] #AdE e
2o wehibe HEFAZAdME vlud 3
A 2 e gdd A2o] Frid Fo=
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Table 3. Butterflies found in 13 July 1996
Section
Species Time Abundance
I II I v

Artogeia (m. or n.) sp. a.m. 1 1

Z3iul H p.m.

Artogeia sp. a.m. 1 1 4

A & p.m. 1 1

Everes argiades P. a.m. 1 1 2

oA 2 1) p.m.

Chrysozephyrus aurorinus O. a.m 2

o}o] 1 =28 B 2] L} u) p.m 2

Lycaenidae sp. a.m. 1 1

AV & p.m.

Nymphalidae sp. a.m 1 1

v & p.m.

Satyridae sp. a.m 1

WEUH & p.m 1
= W7 EUu g FEuvidagud] e 2F0] e Zk(eigen value)= zF 57713 3.13724 HAH
dl, j7[AFuUrle A AR BHEAGAN 2 ol9] 52.5%%} 28.5%°) sletz AHE L 7pxlch
T 3AHER D, FEnaEFUY S vz A el (Ludwigg} Reynolds, 1988). Zt AL #7He F4
2k 270 A A A ¥ 1o thall ZbAol 7HE gk FH(FL 3 oE2R

9Y ZAtelAM = Folict 233 FAFHIE Ei a4 o2 wWEsE Ao & of(Figure 1,
3, oA A B cl2e FAR7; AHE Table 1), F8E 1& ATNHEF =S of § L

of, A AT 2AS A STt EAEH |

W oA 2Z v gl 8

2elel 3
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AH99Y 263 AVI=e] MebH9Y 2193 1049
1) 3 BZ(10% 19%9) 59 Ad& 2AR 43
234 2dst
= Aoz B u(Table 7) 2aA]d & t}E 2|9
of Hlal uvlFel FHAIZIV vlad #HE AR

9497 10¥0E ¥lnd YuFrh ¥

AR BT,

2t AP 28E FES dideR. PCA
FEEE ¥ AdE Figure 23 Figure 33 %
t}. F4¥(Principal Component) 13 22 2§

B30l oz HHAT olHT AL T 2
ol dehied 490 22 28 A
Ul F, AR S Se F4E 13 3
o) ABBATL we Wudl Mgl F2 3
Ag Qutol M) FEushEgE o fel
ARBAZ BA dER, dH o) Mlad )
298 ARG drolAShE 24¥ 19
#eigol Bl e olel @ AP S ERaa 9

FBY 25 9] Bd dgaa Uy

Q) T 49 F3F 30 FAE 29 BANo] ET,
m;xmz 2 15} 29h Bl BA el
(Figure 2). 3 $AAE DAt v12k4i7]

9 Fepadu) So| gddel ¥n. SHAL

AEH Exste FTEL BHAG) WA YguY
(Figure 3). F4§ 29 o} ALTAV & &
i) fe v AY & ]"1\~ T 4wt 29
8 9351 =0 ARBAT 52 dEolA S| F
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Table 4. Butterflies found in 16 August 1996
Section
Species Time Abundance

I II 11 v
Byasa alcinous K. a.m. 3 1 5
AFgEA] H] V) p.m 1
Papilio (b. or m.) spp. a.m, 1 3
A ] ] F p.m.
Colias erate E. a.m. 1 1
L] p.m.
Artogeia (m. or n.) spp. a.m. 1 6 9
U HF p.m 2
Artogeia sp. a.m. 1 1
e F p.m.
Celastrina argiolus L. a.m. 1 1 2 6
FEE AU p.m. 1 1
Neptis aceris E. a.m. 1 1 4
o 7] Al Z14H p.m. 1 1
Nymphalidae sp. a.m 1
v & p.m. 1
Minois dryas S. a.m 1 1
Z5uy| p.m.
Satyridae sp. a.m. 1 1 3
LLEE L B p.m. 1
Thymelicus sylvaticus B. a.m 2
FZmulg gl p.m 1 1
Lepidoptera sp. a.m 1 2
vu & p.m. 1

Table 5. Butterflies found in 20 September 1996
Section
Species * Time Abundance
I I

Artogeia canida S. a.m.' 3 5
ZEE Y| a.m.’ 2
Artogeia (m. or n.) spp. am.' 1
Z3UH R a.m.’ 1
Artogela canidia S. a.m.' 1 1
IR AR ] a.m.’?
Libythea celtis F. a.m.' 1 1
tas el a.m.

am." 9:25-10:30 and a.m.*: 10:30-11:20.
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Figure 3. PCA ordination of major butterfly
species. Symbols for species are as
follows; As Artogeia spp. (&3 )]
), PS: Papillio spp. (A8 n]F),
Aa: Atrophaneura alcinous (K.) (A}&F
A v el LC: Libythea celtis F. (¥
")), Ns: Neptis aceris E. (o] 7] M| 21}
v}y, Ca: Celastrina argiolus L. (&%
Aun)), Ea: Everes argiades P. (949
A unl), Np: Neptis pryeri B. (84}
ol Al & v ¥ ), Ts: Thymelicus
sylvaticus B. (=Znv}zghn]), Ec:
Erebia cyclopius E. (2] =0 x| 814H]).
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Diversity
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O Lycaenidae
B Pieridae
B Papilionidae

B Hesperiidae
O Satyridae

0O Libytheidae
M Nymphalidae

Figure 4. Diversity (number of species) and
abundance (total individuals per km ) of
the survey section in the chunbul-dong
valley of the Soraksan.
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Table 6. Butterflies distributed in the Chunbuldong valley of the Soraksan. Location is butterfly locality
for other studies and section is for this study. Symbols for location are as follows; SA:
Sorakdong, SH: Shinh ngsa, BS: Pisondae, CB: Chunbuldong. Symbols for research are as
follows; 1: &= E(1967), 2: 71 433} F4 3 (1984), +: Present Study

Location Section
Species Strategy Research
SA SH BS CB I I 1 Iv

1. Papilionidae

Byasa alcinous (K.) o O O 1, +
Papilio bianor C. O O Specialist 2
Papilio maackii M. O O 2, +
Papilio xuthus L. o Generalist 2
Parnassius stubbendorfii M. O Specialist 1, 2
2. Pieridae

Artogeia canidia S. o O Generalist +
Artogeia melete M. o o o 0 o Generalist 2, +
Artogeia napi L. o Generalist 1
Artogeia rapae L. o Generalist 2
Anthocaris scolumus B. o 1
Colias erate E. O o Generalist 2, +
3. Lycaenidae

Rapala caerulea B. et G. 0 2
Fixsenia prunoides S. o 2
Chrysozephyrus aurorinus O. O +
Favonius orientalis M. o o] Specialist 2, +
Lycaena phalaeas L. o 0 1
Celastrina argiolus L. O o o O O Generalist 1, +
Everes argiades P. o o o Generalist 2, +
Tongeia fischeri E. 0 Generalist 2
Taraka hamada D. O 2

4. Nymphalidae

Apatura ilia D. et S. o 2
Vanessa indica H. G O Generalist 1, +
Kaniska canace L. o o 0 Generalist 1, 2
Polygonia c-album L. o] 1
Polygonia c-aureum L. o 2
Neptis pryeri B. o] o O Specialist 2, +
Neptis sappho P. o O O o Q O Generalist 2, +
Neptis alwina B. et G. o Specialist 2
Neptis thisbe M. o +
Limenitis camilla L. G Generalist 2
Limenitis doerriesi S. o 2
Limenitis sydyi L. G 0 1,2
Fabriciana pallescens L. O 2
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Table 6. (Continued)
Location Section
Species Strategy Research
SA SH BS CB 11 I v
5. Libytheidae
Libythea celtis F. o O O G o 0 Specialist 1.2, +
6. Satyridae
Ypthima argus B. o 0 Generalist 1. 2
Erebia cyclopius K. o +
Erebia wanga B. o] o 1, +
Minois dryas S. o] o] 2, +
Melanargia epimede S. o 1
Mycalesis francisca C. o O Specialist 1,2
Mycalesis gotama M. O Generalist 2
7. Hesperiidae
Daimio tethys M. O o] 2
Erynnis montanus B. O Specialist 2
Heteropterus morpheus P. O 2
Thymelicus sylvaticus B. o o +
Ochlodes ochracea B. ) 2
Ochlodes subhyalina B. et G. O 2
Parnara guttata B. et G. o Generalist 2

Table 7. Abundance and diversity for butterfly fauna in the Chonbuldong valley region and the other
regions. Values of parenthesis in distance are replication of the survey. Location for region is

shown in Figure 1

Distance  No. of Individuals Abundance Diversity Evenness
Month Region (km) Species (ind./km )
6 Chunbuldong valley 6.6(2) 17 44 3.6 2.48 0.88
7 Chunbuldong valley 6.6(2) 7 12 1.0 1.79 0.92
Seoul Honglung 3.2(1) 12 34 10.6 1.91 0.77
Kwangwon Gachilbong 6.1(2) 26 129 10.3 2.67 0.82
Kwangwon D retgol 5.0(1) 22 83 9.1 2.54 0.82
Kwangwon Daeusan 5.0(1) 6 20 4.0 1.27 0.71
8 Chunbuldong valley 6.6(2) 12 38 3.1 2.23 0.90
Seoul Honglung 3.2(1) 6 20 6.3 1.33 0.74
Kwangwon S hach n 2.1(1) 8 27 12.9 1.76 0.85
9 Chunbuldong valley 6.6(2) 4 8 0.7 1.07 0.77
Kyung-gi Chunmasan 4.5 14 32 7.1 2.21 0.84
Pusan Hwangryungsan 3.6(1) 17 54 15.1 2.56 0.90
10 Chunbuldong valley 3.1(2) 0 0 0.0 0.00 0.00
Kyung-gi Chunmasan 1.4(1) 8 11 7.9 2.02 0.97
Kyung-gi Kwangnung 1.2(1) 2 4 3.4 0.56 0.81
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