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Abstract

Breeding ecology of Black Paradise Flycatcher (Terpsiphone atrocauda) was studied on Jeju,

Korea from 2008 to 2010.

1. Amnival time

As a result of research in Marado Island, the southernmost point of South Korea, the
Daejeong-eup area in the southwestern part of Jeju, and fixed study sites (breeding sites), Black
Paradise Flycatchers were found to arrive in Jeju in early May, move to their own breeding sites

promptly, and occupy their own territories.

2. Distribution

A total of 124 individuals were observed in Jeju in 2010. They were found at altitude
between 83 and 1106 meters from the sea level, and their population density was highest at
around 500 meters above sea level. Two sites in 'Gotjawal' (a local term for 'evergreen forest')
forest were studied and compared. There was one individual per 70,344 square meters in Jeoji
Gotjawal Forest, while there was one individual per 8,213 square meters in Dongbaekdongsan
Gotjawal Forest. The reason that one site has a population 8 times larger than that of the other
similar site (Gotjawal forest) is the existence of wetlands (water ponds) in Dongbakedongsan
Gotjawal Forest. This means that water is a very important factor for the successful breeding of
the Black Paradise Flycatcher. In the results of studying the distance between nests at breeding

sites, they had 158 meter long territory on the average.

3. Environment around nests

The factors making the best environment for the nests of Black Paradise Flycatcher are as
follows. Nests should be near a water body like a valley or a wetland. The dominant type of trees
around nests were broadleaf trees whose trunks are thinner than 20cm in diameter. The average

humidity during the breeding season from June to August was 70%, temperature 25C, and

_iX_
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illumination intensity 300-8001x. The nest should be away from the road (at least 5 meters), and

the height of trees was about 10 meters.

4. Nest materials and structure and nest building methods

The size of nests was as follows: Outer diameter 75.95+1.18mm, inner diameter 59.76+0.66mm, depth
41.1740.70mm, height 94.2543.18mm, and weight 7.12+0.48g. The materials of nests were moss, barks of
Japanese cedar (Cryptomeria japonica) and Hinoki cypress (Chamaecyparis obtusa), roots of trees, and
spiders' web. Materials used for the outer decoration of nests were lichen, leaves, and bird feathers. The bird
feathers used for nest decoration was confirmed to be of Paradise Flycatcher itself by genetic analysis. The
feathers seemed to be from the chest. It took 5 to 22 days for the birds to make nests. Rain was the factor
making the birds take more time to for making nests. Nests were usually made in the morning, and only at
the end they also made in the afternoon. At the beginning, male and female made nests together, but

getting close to the end of the nest building period, female spent more time in making nests.

5. Number and size of eggs, success rate, and incubating

The birds laid 2 to 4 eggs with an average of 3.4 eggs per clutch. The hatching rate was 21.9% for
a clutch of 4 eggs, 66.7% for a clutch of 3 eggs, and 100% for a clutch of 2 eggs. The fledgling
success rate was 100% for a clutch of 4 eggs, 50% for a clutch of 3 eggs, and 100% for a clutch of
2 eggs. The breeding sucess rate was 29.7% for a clutch of 4 eggs, 33.3% for a clutch of 3 eggs,
and 100% for a clutch of 2 eggs. The average size of eggs was as follows: major axis 20.56+0.11
mm, minor axis 15.614+0.86mm, and weight 2.81+0.3g. The bill, tarsus, and weight of chicks grew
relatively slowly, but the wings and tail grew fast. The time spent for incubating by female was

longer than that by male.

6. Diet and feeding role of male and female

Insects caught by a malaise trap in the breeding area were flies (Diptera) order, owlet moths
(Noctuidae) family, spider (Araneae) family, and snout moths (Pyralidae) family in order of
dominance. After May, more insects were caught by the trap. The feeding process of Black

Paradise Flycatchers was recorded by video and the diet was analysed. Butterfly (Lepidoptera)
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order, fly (Diptera) order, grasshopper (Orthoptera) order, net-wings (Neuroptera) order, dragonfly
(Orthoptera) order, and spider (Araneae) order were fed to the young birds. When the number of chicks
in a clutch was small, the feeding rate by one sex increased. The overall feeding rate by female was
higher than by that by male. And as the number of chicks in a clutch went up, the feeding rate by

male and female became similar.

7. Brood parasitism

During this research in 2008, brood parasitism by Oriental cuckoo (Cuculus saturatus) to the
nests of Black Paradise Flycatcher was found. In 2009, an egg supposed to be brood parasitism
was found in a nest of Black Paradise Flycatcher. However, the parent gave up breeding before
hatching, so the egg was collected for research. Its size (major axis 20.99mm, minor axis
15.54mm) was similar to the egg (major axis 20.54+0.11mm, minor axis 15.62+0.99mm) of Black
Paradise Flycatcher but its weight (2.4g) was lighter than the egg (2.84+0.32g) of Black Paradise
Flycatcher. In the results of genetic analysis, genetic similarity to the egg of Common cuckoo
(Cuculus canorus) was high as 97%. There has been no report of brood parasitism by other
species to the nests of Black Paradise Flycater before this study. Oriental cuckoo (Cuculus
saturatus) and Common cuckoo (Cuculus canorus) were confirmed to do brood parasitism to the

nests of Black Paradise Flycatcher in this study.

8. Voice signal to protect nests.

Two patterns of voice signal, different in distance from the nest, to protect the nest were
found in this study. The first pattern of alarm call was composed of three notes and was made
when the invader was distant from the nest. The second pattern of alarm call was composed of
more than five notes, and was made when the invader approached the nest more closely. The
center frequency of the first note of the first pattern call was low (3.5klz) and the center
frequency of the third note was high (4.0klz). For the second pattern call, when the invader
approached closely to the nest, the birds made a high-frequency call (4.0kllZ) from the first note.
While there were time gaps between the notes, there were no significant differences between

phrases.

_Xi_
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9. Management policies for protection

While the breeding habitats are being destroyed every year, there are no efforts to protect
them. In Korea, threatened species like the Black Paradise Flycatcher are protected by domestic
laws. Due to the development of Gotjawal Forest and streams, however, the bird's habitats are
decreasing. In addition, ecological tourism or wild bird photographing are also threatening the
safe breeding of the birds. Lastly, diet resources or breeding environment may be altered by
global climate change. Thus, the long-term monitoring of the breeding sites is most essential for
the protection of the birds. Efficient management systems should be made and information should

be shared by the government.
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Figure 2. Black Paradise Flycatchers on nests constructed on forks in trees. Male(A) and
female(B).
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Figure 3. The geographic distribution of Black Paradise Flycatcher
designed by IUCN.
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e TR T4 APHE 300 A 502wl Akg JAtolH, EEAFER 5°

AER b1 FF A ol gtk A4S HAYSH AR, 2WA heh, 2 5

QA I = )

2.1 AAEA HHH F e

A v 59 33°20'08", T3 126°22/89"0l Y3t vle dow  Al=re] glom Aol 7]
Soll= 7MW (Quercus glauca), 7MY Q. salicina), 7AW Q. acuta) 52 FpT-5<
At W (Eurya japonica), AVEYR(Sapium japonicum), 2V Dendropanax morbifera),

TV Viburnum dilatatum), S1EW-(Mallotus Japonicus) 52 YAE(5E0] 5 olFaL
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a1 o) AN Cryptomeria japonica)w-2to] e A|Holt) Aol AR} 5 o]FaL

30
=

2.2. AFA Sebs dddisted

AFA sl &Fote Agew
1 33°25'73", F7 126°31'627°l f1A|ekaL k. FH] Aol glom AGFHoE JhA
AU (C. tschonoski), AWV F(C. laxiflora), 7V B35 (Q. grosseserrata) S ©|
o] FaL laL, AlFAPHA = Atz ubok FZRAIUE, AT 5o TR UER T

o3 gtk I FWow xdw ApEEEAT} e Ao S|t

S N
i mim

2.3. AFA olehs BEAA

AFA oletEs A A ARG AFOE FHOE Ao 2 Fo] ATt A= H9] 33°26
24", &7 126°33'35"°l A&}, FHAAB LS W F U (Styrax japonica), AoV, iAo
ST, F7HAILE, S
AHEE Aol Qo] B AR v

Folt= W AU AR} A Ee] ek

sulEAke] FAE s, A B 2 dole Al 7 e FEE s e AerIE Al
st &o] 78] Z=X] ol A AAe] Z whdshx] Feb, =S (Ulmus pacifolia) =},
o} 1H VR (Malus sieboldii) 7} obnli5-3 o|5-aL, 55oll= Ael3(Rosa multiflora), < =2]U-

(Pourthaea villosa), 735 W5-(Sageretia theezans)®t FAEYW5-(Ligustrum obtusifolium) 5°] $J
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t}, ZEZo| M= Y¥|SAE(Carex maximowiczii var. maximowiczii), = (Juncus effusus var.
decipiens), S-S u| )X (Persicaria praetermissa (Hook. f.) Hara) 59 &dwWI=7} =t}
EH 2R S0l AAI FE 7SS FAAAFTOEA BN 2L AH o

5% %ol MAsta k.

2.5. AAZA Hd5 78 =9t e F

G0l 25 FARISA G L PTG AFEEAAE A AEZA] GE5 el f1A5HH,
@A oz HQ 33° 21’577, E7 126° 4142”9 YA|star, WA-& 0.309 kiro|t}. 7| WAL =

of YAt slrEet= 5 SR 2000 12€ SAHEAF R AAGE S 2006 10
2 §A= T5H3Ah

AL A (Neolitsea sericea), AFE U, AAUT, 54 (Pinus thunbergil Parl), A,
SFUS-(Juniperus chinensis), AU, MWHIUS(Callicarpa mollis Siebold & Zucc), BHUH-
(Viburnum erosum), 7}EHak sol AN Fom, Ame Ay gEE A9 Ayt

299 AGolA] 9EOR AT FHE A0 o] R HABAF] B4R AGolu,

N
TH K : ’E
LE
a

Jeju city

(]
® &
Seogwipo city

- o 7km

= L2

Figure 5. The map of fixed Black Paradise Flycatcher survey sites. A:
Guangpyeong—r1i, B: Chomnam National Univ. Experimental Forest, C:
Guaneumsa Valley, D: Dongbaekdongsan, and E: Mulyeongari.
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A3 T A7

FeuEted A VHE 2RE 93HEN ohlg HEkeA VS & Tt F 743
518F 9] JmxREZOR 7|F ot3], 2009). Z+ Foll 3k AEAH R}
FARED 7 FFE vpF I Qo] @Al FEe] HA 2ot fEveteA Y FE 2/
14%Rto] BlAjolal, U™ A 86%+ HA =AM HAZE AA|et= HFo] o 5, 1999)
AFEe ZHE 2010d0] 7|29 55& ¥33lo] AFE =HEEZS 185 673 384F 0
2 Bag bk i F, 2011)

O T AndgAe] dig A7 Ams AFskH o Fol teiM = @A =il 715
| e e

Rhe ztal glow, o] Fo] AA AlFEEel Esh=A el tEk F=EE V)5 o] flvk(
%’

ek 71(2008)0] ‘2008 wlElE s FAFR 1A A 5o #FE Ao Z Hol o] FA
710l #ZEE Ao R Holu} FAMAIZ|7) 549 28U E Akiyama(1968)7} € o] UrlwAl (EKH

b 2 Aol A= A A e] Gk o] Al7IE Flshy] Hste] o] Fol At

EREE

PR s 502 gl d s Ay divtEet A2 AR YA A (ki) 7 phees)aL,

L) ek vhaeshs HEE G flol w9] 33°07', 78 126°16"9] A3}
= Aotk AT AFEEAAE A LA A5 vl S, S 2 0.5km, o
o2 1.25km, = 4.2k, Aol Ho] 0.3kre] g @r-e] ol o] A2 vt
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Figure 6. Highlighted locations whe e birds were observed to migrate
to their breeding sites during th gration season from April to May.

mpEbmo Al 2008 kol FAE 7IRF Sob BEE 2RE T 12% 323 105F 0] wEES
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Table 1. The population of birds observed in Marado, Jeju from April to May, 2008

S
T
©
(17
=2
—
=
i_v“
—
1
(17
=2
(@}
=
i_v“
H
AL}

. Apr. May
No Species 11 12 25 26 4 9 15 16 17 18 24 Total
1 Calonectris leucomelas 2 1000 1002
2 Phalacrocorax pelagicus 1 1
3 Nycticorax nycticorax 2 1 1 4
4  Butorides striatus 4
5 Ardeola bacchus 1 1 1 3
6 Egretta intermedia 1 1
7 Egretta sacra 1 1 1 2 1 6
8 Egretta garzetta 2
9  Bubulcus ibis 1 24 10 12 47
- 11 -
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Table 1. Continued

No

Species

Apr.

May

11

12

25 26

15 16 17 18 24

Total

10
11
1
13
14
5
16
17
18
T
20
21
22
23
24
290
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Pandion haliaetus
Accipiter gularis
Accipiter soloensis
Falco peregrinus
Falco tinnunculus
Charadrius dubius
Charadrius veredus
Pluvialis fulva
Arenaria interpres
Calidris canutus
Tringa ochropus
Tringa glareola
Tringa brevipes
Tringa hypoleucos
Numenius phaeopus
Gallinago stenura
Phalaropus lobatus
Larus argentatus
Chlidonias hybridus
Sterna hirundo
Streptopelia orientalis
Cuculus poliocephalus
Ninox scutulata
Caprimulgus indicus
Apus affinis

Apus pacificus
Halcyon pileata
Alcedo atthis
Upupa epops

Jynx torquilla
Hirudo rustica
Hirundo daurica

Calandrella brachydactyla

Alauda arvensis
Motacilla cinerea

Motacilla alba leucopsis
Anthus novaeseelandiae

Anthus hodgsoni
Anthus gustavi
Anthus cervinus
Anthus spinoletta
Lanius tigrinus
Lanius bucephalus
Lanius cristatus

Troglodytes troglodytes

Erithacus calliope
Erithacus svecicus
Erithacus cyane
tarsiger cyanurus
Phoenicurus auroreus
Saxicola torquata
Monticola solitarius

— W W

32
13
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20
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Table 1. Continued

. Apr. May

. species 11 12 25 26 4 9 15 16 17 18 24 Total
62 Turdus dauma 2 2
63 Turdus cardis 1 1 1 3
64 Turdus chrysolaus iV 5 4 1 1 23
65 Turdus pallidus 1 3 7 3 14
66 Turdus obscurus 3 1 4
67 Turdus naumanni eunomus 2 9 11
68 Cettia squameiceps 1 1 2
69 Cettia diphone 1 2 3 6
70 Locustella ochotensis pleskei it 2 1P 4
71 Acrocephalus bistrigiceps 1 1
72  Phylloscopus humei 2 6 2 10
73  Phylloscopus proregulus 1 1
74  Phylloscopus borealis 1 2 3
75 Phylloscopus tenellipes 1 2 2 19 3 27
76  Phylloscopus occipitalis 1 1 25 2 20 4 53
77 Phylloscopus fuscatus 2 1 3
78 Regulus regulus 10 10
79 Cisticola juncidis 1i 4 1 2 3 3 14
80 Ficedula zanthopygia 1 2 3
81 Ficedula narcissina 1 1 4 2 3 11
82 Ficedula mugimark 1 1 2
83  Muscicapa sibirica 4 4
84  Muscicapa griseisticta 1 5 12 16
85  Muscicapa latirostris 4 2 5 6 19 3 39
86  Terpsiphone atrocaudata 2 i 6 7 16
87 Zosterops japonica 21 5 26
88 Emberzia tristrami 3 3 2 2 10
89 Emberiza fucata 1 1
90 Emberiza pusilla 4 7 o 1 17
91 Emberiza chrysophrys 2 2 3 7
92 Emberiza rustica 1 1
93 Emberiza elegans 4 3 7
94  Emberiza auleola 1 1
95 Emberiza rutila 1 1 3 15 20
96 Emberiza sulphurata 1 1
97 Emberiza spodocephala 24 10 3 37
98 Fringilla montifringilla 19 19
99 Carduelis spinus 1 1 2
100 Passer montanus 32 7 16 55
101 Sturnus sturninus 1 1
102 Srurnus philippensis 1 1
103 Oriolus chinensis 3 2 5
104 Pica Pica 1 1
105 Delichon urbicum 1 1

200930l wEke ALl A R Z5Fe 85 257 78F otk mEwA = 5l wE

] A]

ol

%k tH Table 2).
3t HAAlE2 22

v Angarzt A5 24 A7 olE =
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Aol o] sA 7ol 7HE ol ol 53 MA= SE(Egretta sacra) ©1 2, 7 RIMEHA o]&
3 MAIEL = <EA(Phylloscopus  tenellipes), 2P (P, occipitalis), oM (Ficedula
narcissina), AV|SA)(Musciapa griseisticta) 219 (M. latirostris) &< 335413}
(Sylviidae) ¢} =A) 7} (Muscicapidae) E°] 1t 2009 d %0 o] ¥ (Family)d] ZHE o5 % 5
4 AR Fol ol sal 7] AlZFetdith. webA ag | = 2 A7) o o]F S 7] Al Aet

e Aozt AztAr.

Table 2. The population of birds observed in Marado, Jeju from April to May, 2009

i April May
No Species 5 e ) 23 7 3 10 Total
1 Nycticorax nycticorax 4 2 6
2 Butorides striata 1 1
! Ardeola bacchus 1 1 2
4 Bubulcus ibis 3 3 6
5 Ardea cinerea 1 1
6 Egretta intermedia 6 1 7
7 Egretta garzetta 1 3
8 Egretta sacra 4 1 1 7
9 Phalacrocorax capillatus 1 5 12
10 Phalacrocorax pelagicus 1
11 Falco peregrinus 2 2
12 Numenius madagascariensis 1 1
13 Actitis hypoleucos 1 1
14 Calidris tenuirostris 1 1
15 Calidris ferruginea 1 1
16 Larus crassirostris 2 2
17 Larus canus 7 3 31
18 Larus glaucescens 3 3
19 Larus vegae 73 18 11 149
20 Larus heuglini 5
21 Larus schistisagus 3 3
22 Synthliboramphus wumizusume 2 1 3
23 Streptopelia orientalis 2 3 29
24 Apus pacificus 5 4 27 5 9 19 92 161
25 Alcedo atthis 1 1
26 Upupa epops 1 1
27 Pica pica 2 1 5
28 Hirundo rustica 2 20 17 8 14 29 4 94
29 Cecropis daurica 1 1 2
30 Delichon dasypus 1 1
31 Alauda arvensis 82
32 Cisticola juncidis 2 2 7 4 5 23
33 Microscelis amaurotis 1 11 2 16
34 Urosphena squameiceps 2 1 3 1 7
35 Cettia diphone borealis 1 1 1 4
36 Locustella pleskei 1 1
37 Phylloscopus proregulus 1 1
38 Phylloscopus coronatus 2 2 2 6
39 Zosterops japonicus 1 6 12
- 14 —
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Table 2. Continued

No Species April May
5 12 22 23 2
40 Regulus regulus 3
41 Troglodytestroglodytes 2 1
42 Sturnus cineraceus 1 1
43 Turdus hortulorum 1 1
44 Turdus cardis 1
45 Turdus obscurus 1
46 Turdus pallidus 4 6 2 4
47 Turdus chrysolaus 2 4 2 4
48 Turduse unomus 1 2 1
49 Luscinia akahige 2
50 Luscinia calliope 1
51 Luscinia cyane 1
52 Luscinia sibilans i
53 Tarsiger cyanurus 3 1 1
54 Phoenicurus ochruros 1
55 Phoenicurus auroreus 1
56 Saxicola torquatus 5 1 7
57 Monticola solitarius philippensis 4 10 8 14 9
58 Muscicapa sibirica 2
59 Muscicapa dauurica 1 4
60 Ficedula narcissina 1 4
61 Cyanoptila cyanomelana
62 Passer montanus 10 10 8 12 85 24
63 Motacilla flava taivana 6 6
64 Motacilla cinerea 4 2 2 2
65 Motacilla alba lugens 4 2 4 1
66 Anthus richardi 3 3
67 Anthus hodgsoni 1 1
68 Anthus cervinus 2 2
69 Anthus rubescens 1 7 8
70 Fringilla montifringilla 1 6 7
71 Emberiza tristrami 1 4 5
72 Emberiza fucata 2 2
73 Emberiza pusilla 6 9
74 Emberiza chrysophrys 4 1 5
75 Emberiza elegans 7 3 10
76 Emberiza aureola 4 4
77 Emberiza rutila 3 3
78 Emberiza spodocephala spodocephala 9 7 1 17

2010d0ll= o] FA 7]el AFE E%=(Main Island)®] 7 @&l ¢12] gk
1Sl o] o] 5471 & ¥RSTH Table 3). %227 59 11200] A&
o wha)shet #vhgbal ks 201046 ARGl A @ & 4w W 49 17
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Table 3. The population of birds observed at Daejeong—eup, Jeju from April to May, 2010

April

May

- Species 3 12 17 20 22 23 29 1 5 11 13 17 24 25 27 30 oW
1  Anas strepera 2 2
2 Anas querquedula 6 i/ 2 15
3 Anas crecca 7 2 2 2 8 21
4  Anas poecilorhyncha 11 2 7 4 13 4 4 45
5  Caprimulgus indicus 1 1 2
6  Brachyramphus perdix 12 12
7 Vanellus cinereus Ji 1
8  Charadrius hiaticula 1 1 2
9  Charadrius placidus 1 1 2
10 Charadrius alexandrinus 3 3
11  Charadrius mongolus 2 1 2 2 10
12 Pluvialis squatarola 4 10 14
13 Pluvialis fulva 28 2 1 1 32
14 Charadrius dubius 3 17] 'St 2 3 1 4 4 5 3 57
15 Glareola maldivarum 4 4 7 1 16
16 Hydrophasianus chirurgus 1 1
17 Larus schistisagus 1 1
18 Larus ridibundus 1 1
19  Chlidonias hybrida 1 1
20  Chlidonias leucopterus 1 1
21 Larus cachinnans 4 4
22 Larus crassirostris 38 38
23 Larus vegae 157 1 158
24 Phasianus colchicus 4 2 1 7
25 Coturnix japonica 3 3 10 22
26  Himantopus himantopus 2 1 5 8 5 1 2 7 6 4 1 42
27 Tringa totanus 1 1
28 Limnodromus semipalmatus 1 1 2
29 Limosa limosa 1 1 2
30 Numenius arquata 1 1 2
31 Numenius madagascariensis 2
32 Tringa erythropus 1 3 4
33 Calidris temminckii 3 2 5
34 Calidris subminuta 3 1 1 5
35 Calidris ferruginea 1 5 6
36 Xenus cinereus 1 3 4 2 10
37 Gallinago gallinago 1 2 1 1 1 1 4 11
38 Limosa lapponica 3 3 4 1 1 12
39 Tringa ochropus 2 3 1 1 12
40  Calidris alpina 11 2 13
41  Calidris ruficollis 8 3 1 1 3 16
42 Calidris tenuirostris 1 3 12 1 17
43 Actitis hypoleucos 1 1 1 1 3 1 1 5 5 1 25
44 Heteroscelus brevipes 4 12 2 1 2 1 1 1 1 25
45  Numenius phaeopus 22 1 1 30
46  Tringa nebularia 4 7 1 1 4 2 5 2 1 1 31
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Table 3. Continued

N Seientific N April May Total
0 i 3 12 17 20 22 23 29 1 5 11 13 17 24 25 27 30 ~°O°
47  Calidris acuminata 15 9 4 2 1 6 37
48 Tringa stagnatilis 26 19 7 1 10 6 1 5 75
49 Numenius minutus 28 10 38 76
50  Tringa glareola Bl 6 8 6 2 10 24 3 7 97
51  Ixobrychus cinnamomeus 1 1
52 Gorsachius goisagi 1 1
53 Butorides striata 1 1
54 Egretta sacra 1 1
55 Ixobrychus sinensis 1 2 3
56 Ardea purpurea 1 1 1 3
o Egretta eulophotes 1 2 3
58 Ardeola bacchus 1 s 3 1 6
59 Ardea alba modesta 3 1 18 1 1 3 1 3 32
60 Egretta garzetta i 2 5 1 1 2 2 1 4 3 9 38
61 Ardea cinerea 1 5 67 9 2 6 93
62  Bubulcus ibis 1 234 4 2 16 23 7 18 3 4 4 117
63 Egretta intermedia P B 6 W 431 2 4 33 14 5 29 13 4 333
64 Streptopelia orientalis 2 6 7 2 2 1 1 6 27
65 Alcedo atthis il 1
66 Eurystomus orientalis 2 2 1 11
67 Cuculus poliocephalus 1 1
68 Cuculus canorus 1 1 2
69  Pandion haliaetus 1 1
70 Falco peregrinus 2 1 1
71 Falco tinnunculus 2 3
72 Falco amurensis 1 3 2 6
73 Amaurornis phoenicurus 1 1 2
74 Gallinula chloropus 1 2 2 6 15
75 Gavia arctica 2 2
76 Gavia pacifica 2 2
77  Calandrella brachydactyla 1
78 Alauda arvensis 20 7 3 2 10 42
79 Pericrocotus divaricatus 3 3
80 Cisticola juncidis 6 2 5 7 7 7 8 10 4 4 60
81 Dicrurus macrocercus 1 3 4
82 Emberiza tristrami 1 1
87 Emberiza fucata 1 3
88 Emberiza elegans 3 2 5
92 Carduelis sinica 2 2
109  Hirundo rustica 30 3 33
110  Lanius cristatus 1 1
111  Lanius tigrinus 20 20
112  Terpsiphone atrocaudata 2 1 5 3 1 12
113 Motacilla citreola 1 1
114  Anthus godlewskii 2 2
115  Motacilla alba leucopsis 2 1 3
116  Motacilla flava taivana 6 6
117  Motacilla cinerea 2 1 11 14
118  Motacilla alba lugens 7 4 15
119  Luscinia calliope 1 1
120  Ficedula zanthopygia 1 1
121 Luscinia sibilans 2 2
122  Tarsiger cyanurus 2 2
123  Muscicapa sibirica 1 1 4 2 8
- 17 -
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Table 3. Continued

No Species April May Total
3 12 17 20 22 23 29 1 5 11 13 17 24 25 27 30
124 Cyanoptila cyanomelana 1 2 4 2 9
125  Ficedula narcissina 1 2 7 2 12
126  Saxicola torquatus 11— 1 1 16
127  Muscicapa dauurica 4 1 2 3 3 10 23
128  Muscicapa griseisticta 4 1 L 6
129  Passer montanus 70 15 15
130  Microscelis amaurotis 8 6 6 10 19 8 7 56
131  Sturnus sericeus 1 1
132  Sturnus cineraceus 1 4 5
133  Locustella pleskei 1 1
134  Cettia diphone borealis 2 3 2 1 1 9
135  Phylloscopus borealis 2 1 1 4
136  Phylloscopus tenellipes 8 1 9
137  Phylloscopus coronatus 2 2 3 1 8 1 4 23
138  Urosphenas quameiceps 3 1 3 1 1 1 1 11
139 Turdus obscurus 4
140  Turdus eunomus /!
141  Turdus chrysolaus 1 3 8 2 P 1 18
142 Turdus pallidus 1 1 5 14 1 2 1 25
143  Zosterops japonicus 4 1 5

20090 == HEAAFAAE 59 1290 - T AA U AAES FASAL, B
WEA AGgEFAAE 59 1399 £7 F AR, JPANAE 59 2790 £ T
AA, EGotelol A 69 9ol £33 AAE AAHATE AW vhebE A= 59 10

QA AmeEAE R Fahgich, SAw WAL N 12806 BAHE Ao Mo

-

Ao AFdstEdolA o4 3 MARN S Eelstdar, St 31Y, TSAH oA
= 69 1¢, FHglo = 499 71 Al E &5t (Table 4). 20109 thg 3 A
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A #BAE ZF5AS B 7mgwas 5 119 AL #AFAHH HAAE 270 A& 3t
Q1= A (Table 4). 20083} 20099 A& #&E F A Ao A vl=2 FEHS] o 2010

q
dol =59 11900 Dmel g7k mestg ot M6 s 25 A% %o SRS Al
Sl Aol AT, WA AAAA WEAA, B dgasld o A=

V

Table 4. The population and the first appearance day of Black Paradise Flycatcher at fixed
survey sites

Site Year Date Individual No. Remark
Guangpyeong—ri 2008 May 6 1 d
Guaneumsa Valley 2009 May 12 4 J2, Q2
Dongbaekdongsan 2009 May 13 3 J2, Q1
Chonnam National Univ. Experimental Forest 2009 May 13 2 d2
Guangpyeong—ri 2009 May 27 2 d2
Mulyeongari 2009 June 9 1 d
Dongbaekdongsan 2010 May 27 1 d
Chonnam National Univ. Experimental Forest 2010 May 28 2 g1, ?1
Mulyeongari 2010 May 31 2 J1, Q1
Guaneumsa Valley 2010 June 1 2 J1, Q1
Guangpyeong—ri 2010 June 4 3 J2, 1
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AFe dgs dez AR 23, 12470 A417F B2 5 1tk (Table 5).

Table 5. Locations where the Black Paradise Flycatchers were observed and their altitudes

No Location Altitude(m)

7777777777777777 1 Gwangnyeong—ri 641
Gwangnyeong—ri 644

Daeheul—ri 398

Daeheul—ri 400

Daeheul—ri 389

Daeheul—ri 396

Bonggae—dong 698

Sangmeong—ri 210

Seonheul—ri 102

Seonheul—ri 92

Seonheul—ri 93

Seonheul—ri 100

Jeju City Seonheul—ri 112
Seonheul—ri 123

Seonheul—ri 352

Seonheul—ri 376
Seonheul—ri 316

Seonheul—ri 87

Seonheul—ri 87

Seonheul—ri 87

Seonheul—ri 83

Seonheul—ri 84

Seonheul—ri 84

Seonheul—ri 83

Seonheul—ri 93
Seonheul—ri 115

- 921 —
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Table 5. Continued

No Location Altitude(m)
2.7 Seonheul—ri 100
Seonheul—ri 620
Seonheul—ri 600
Ara—dong 472
Ara—dong 475
Ara—dong 564
Ara—dong 323
Ara—dong 333
Ara—dong 463
Ara—dong 466
Ara—dong 480
Ara—dong 487
Ara—dong 511
Ara—dong 518
Ara—dong 561
Ara—dong 561
Ara—dong 645
Ara—dong 730
Ara—dong 553
Ara—dong 560
Ara—dong 572
Ara—dong 140
Meiu City Eoeum—r% 554
Eoeum—ri 554
Ora—dong 564
Odeung—dong 486
Odeung—dong 500
Odeung—dong 480
Odeung—dong 472
Odeung—dong 520
Odeung—dong 485
Odeung—dong 543
Odeung—dong 493
Odeung—dong 500
Odeung—dong 503
Yeongpyeong—dong 160
Yonggang—dong 397
Yonggang—dong 392
Yonggang—dong 528
Wollim—ri 125
Wollim—ri 121
Cheongsu—ri 97
Cheongsu—ri 98
Haean—dong 731
Haean—dong 940
Haean—dong 723
Haean—dong 720
777777777777777777777 74 Gwangpyeong—ri 482
75 Gwangpyeong—ri 500
Deoksu—ri 140
77 Seogwipo City Deoksu—ri 132
Dosun—dong 220
Dosun—dong 501
Dosun—dong 875
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Table 5. Continued

No Location Altitude(m)
81 Dosun—dong 1097
Dosun—dong 1056
Dosun—dong 871
Dosun—dong 500
Dosun—dong 214
Mureung—ri 94
Mureung—ri 91
Sangcheon—ri 360
Sanghyo—dong 311
Sanghyo—dong 243
Sanghyo—dong 247
Sanghyo—dong 300
Saekdal—dong 361
Seohong—dong 297
Seohong—dong 86
Seohong—dong 336
Sumang—ri 501
Sumang—ri 494
Sumang—ri 453
Sillye—ri 532
Sillye—ri 701
Sillye—ri 781
103 Seogwipo City Sillye—ri 756
Sillye—ri 740
Sillye—ri 520
Yeongnam—dong 883
Yeongnam—dong 644
Yeongnam—dong 224
Yeongnam—dong 220
Yeongnam—dong 635
Yeongnam—dong 875
Jungmun—dong 301
Jungmun—dong 611
Jungmun—dong 624
Jungmun—dong 298
Hawon—dong 1106
Hawon—dong 1100
118 Hogeun—dong 511
Hogeun—dong 521
hoesu—dong 500
hoesu—dong 158
hoesu—dong 165
hoesu—dong 151
hoesu—dong 492

98 GPSH A (Germin eTrex Vista)oll A #&sFe] MapSource(ver. 6.8.0)¢l YE}
Ay, #EE X9 AT steibs AR FATE X Yol HFsle] BES=E Ao
el tH(Figure 7).

Collection @ jeju

=



AFES] SARE A 92 gAatgolehs AlFRke] 553 A3} Fo] EAsk= 3tolth(Figure 8).
T(1996) 'EAGeldt Eokel whee] wj nloRst uk opufe} A3 22 FA
7HA BEol gl o] %214 slo] BHAR o) gty TEd L= EXNHU)E AA S
wolryeta gl om, AlFo] A e et P wkel s} vk o

At ® 'S 2ALR Jolsta YrHAFE, 1995). AL A9

e B T ABE AL Jom AFES A4Ae A

A, A8A gE sta glo] ATl glolAes o 2 olrh S-AshE 4

frolv] F2 A4 ST, 7RG, E7RAUE S0 TS

3 o] Ao Amel Aol A4 877 )

i) r A w2 obx
%
ofN
o
ot _XL
-
rf
o
o

X
aly

e
=
iz
M fo

[e}

i)

o
i)
ol
_11m

S-Hata ATHAFE, 1997; $3F &, 2002).
frAReE 37 o] tH(Kim et al., 2010).
upeba] A 7F R A Y A 9S A2 FHEAA] gl A3 Figure 99
ol Yebth &g 47 A F 37U(A, B, CAH) A FellN me g} BEss
Aoz Yepsth DA 2AIZE 9k 1S AR HAA Y
ZALE Aol BFE A skt 2 A o] g wWdietar gk o] 94 glo]
ARZE ol AL, AR ], Q1 SO BAIER QIS AL o] Foj XA ekskth. vk, g

o

mlo
Jo
r o
p‘L
Ry
rlr
b
p‘L
38
BN
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% 24} O olFolWr we AL B Rola AZen.

Figure 8. The areas of the Gotjawal forests of Jeju Island. A: Andeok—Jeoji
Gotjawal, B: Aewol Gotjawal, C. Seonheul Gotjawal, and D: Seongsan
Gotjawal.

7 km
GPS 2TH =

Figure 9. The dependence of Black Paradise Flycatchers' distribution on the
location of Gotjawal forests (the grey rectangles) of Jeju Island. A:
Andeok—Jeoji Gotjawal, B: Aewol Gotjawal, C: Seonheul Gotjawal and D:
Seongsan Gotjawal.
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2AG AN B2E AN S AdSH YN S R AFE e FHo
2 #3E A (Figure 10). S A9 @ ol Ao s FA), 54, 359, 2
4 Gol Bx g o Ameust A% B o] gl Aeolo]x

E
A7A gk AmA s AGAE BYSETL B FE Forl RESL da Lm0t

T ATl Wol st 7] wiitel shde] et ke (Al =gt

SR E EEI T, 2006). Wb shE SRR A et Ameatae] 44 54
o]

Jeju city

Se0gwipo city

Tkm

Figure 10. The core breeding area of Black Paradise Flycatchers (B).
A: the summit area of Mt. Halla, B: the core area, C: the rest

area including cities, farms, orchards, and ranches, etc.
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1

e

, HuUS-(llex rotunda), v}2r<(Climbing Bagbane), "W+ (Ardisia crenata) < ©]
oHEH 5, 2007).

YA Y] A= B AFARH] fiAIskaL AQdYy 2Elan Al Abde] S o
7 Fol AW F2 Aol ATk wEkA Al=tel Ao FAI1F A7 T askal A7bE o
22 Aol HHaE TR AYE SAHS] 4 WA A o] A" A71E #3863

[dl
o o

M

-~

3.1 AAEXA g™ FH

o 278, 20099 % 171¢F 2010
F A3 20080 F FAHY
A2 183m, 20099 %= FAZF I/RE SRl o] FA|3ke] 7els SA A Xk aL, 2010
doll = 270 FA7He] A7 134m= SA AT o] A9 Abgte] e w2} v 77t
& 3ol §1AskaL lom, FAFHORE W npso] 9X|SkaL 9lo] AbEe] W vt B A
olg}al AztdAn. sARE ER A= Fhte] Aot AFH o7 Algo] FA7F A= Al
boz So7t AFAMEAA AES AF AU dulE we B sHA 7] wZol WA
S stAE Fol AFA o w Nnguafe] WAd s FA= ot
o] Ao BH3 FA7Ye HAAYE 201080 BFHE FX712 9] Ag¢l 134m o]
2 tH(Table 6, Figure 12).

K

¢
O

[1

v}

il
:

Table 6. Distance between the nests of Black Paradise Flycatcher

Location Year No. of nest Distance between nests (m)

2008 2 183

Gangpyeong—ri 2009 1 —
2010 2 134

2008 1 -

80
Chonnam National Univ. Experimental Forest 2009 3 379
329

2010 3 55

2008 2 132

Guaneumsa valley 2009 2 71
2010 2 87

2008 1 -

Mulyeongari 2009 1 -
2010 1 -

— Can not measure the distance between the nests if the nest is the only one
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aum- Imagery RTINS © 2010 Samah

Figure 12. The distribution of observed Black Paradise Flycatcher
nests at Gangpyeong—ri. O: Location of nest, @: Location of bird

appearance.
3.2. AFA Qs AEdgudgsH

Agdiga skedola] #Ed aeA] FA= 2008dXd 17], 2009d% 370¢}

2 #1389 tH(Table 6). o] Aol A #aH 71w wi= BT A2 FA0
2ok AP A BRI 2008 == 17] AR EQlE o] FX 7] AYE HlaF F
= glolth 20099 wo] e 7lmalwae] Bx= =27k Ag]7} 80met 379mE A E
At 379me] ol 7h AT A 92 F E9
ol 5ol RIWale] o] eA = TA 7L gl Ao AW, F T (1] Aol thE A

H& AA Jebd Aoz ®Hlth(Figure 13).

2010 %0l #2E FAE Al oA #HREHJTH 24 FATY] AYE 1 A3 329m
9} 32me] #folE YER AL AATH SHXFe] A7t 32mel -5+ 2010(1) ¥ 2010(2) o]t
(Figure 13). 7 $*5= 2010l 2010(1) HAA[oNA A S HET7t $AE E7]8kaL 4F &
A = dell 2010(2) 1A R o] FdM TAE e AR, o] TAES L2 AL HE
Q7] Wzl 179 FAR Azsigivt. 2Ea nguAle A4 A Bl HA A

s
7F =g A, Ale TAE HER 2T AR $AE "y olssiA AlA ol SRl

>P

m
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Figure 13. The distribution of observed Black Paradise Flycatcher
nests in the Chonnam National Univ. Experimental Forest. O:
Location of nest, @: Location of bird appearance.

3. 3. AFA o5 BLAAZ

APl A BRE A Al o] 5419 7= & 671= 2008\ 5ol T2 T4 2719k 20099 %=
o] W 5 278 12t 20108 =0l ¥ A 2700t} s#7ke] AElE 20081 = 132m, 20091 %=
71m 28]aL 20109% 87m=E SAEIE TAE 71 A 200857} 7K e xjol= LR ¢l
ok o] F 7}9) A= AR vEEEAL o] AR U HojA] e Ao Kol - A Fhe] Flnre]

=

A o] AlEAo] Al wiIKE B B ARE gEste] dhdstofof o Zlo]tiTable 6, Figure 14).

Figure 14. The distribution of observed Black Paradise Flycatcher nests in

Guaneumsa Valley. O: Location of nest and @: location of bird appearance.
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e L ]
2009

: @2010
)
2010

Figure 15. The distribution of observed Black Paradise Flycatcher

nests in Mulyeongari. O: Location of nest and @: location of bird

appearance.

ddtistEdols ddd 273 A4S o A ALl (she] eA = HAw)shal, Hx &

A7k Al 71melRlar, 7 W 352 379molgl o, T Lole] AR H2 158me =2 L

Ehgtet

AR BiE ALVE FYHE AR AT AN BB A3t FA
Fuol the NuelEAst 0| R AALT BA GelEo] e Nue R4S Fobn
th 29w SANA o 70m AEAAE Fohla thA Eobsh K55 PPL BIAAT
o4 AATH20100). T2 EAG T2 & 4E 82m Wold ol B (AL

2010-B)E Ao] MA)S sArh(Figure 14). Wb o 5 7hol= ol Aol A7t 24
s Aoz A7,
g 2} Aol A suteh AE FA0 9IS HU(S AAH 2) A WEE Lol

AN
AZF AL o, nEaAy vt BEE s A2 D)ok SAY] ARSI f)E Kot
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T A & A FolA sfintt B AL 9 oh(Figure 12~15). FARE Aj 7] S0 Al vl E-& 2} Az
e 2ol IS AHEstoy Eol A7IE2 it Ad = AlSaA A ek Bzt
ARl A& A= Aoz Kol &5, ofuA7}t 374S 2oL o] &L Aol TAE 3e=A
of A 3= BTt FobA sfuit v AT 22 AaolM sAE A=A ATt H

ofok & Ao},

i

4. ZAL A9 A2 AAT 2]

FEAL IRt A mE Al S 3y Bol #EEl & HEAHow 2010d Bl A3 2170
A7 BEE A (Figure 16). o] A GollA B3 WAL 172 482m .2 oF 8,213m'd 17047}

Ase Ao FHL,

04 L

.@ J
2
[63
.- .@
)
i}
L] i) [ ]
]

'@ o ] R

¢ ' 7 km
GPS 27 =
300m
GPS ST

Figure 16. The distribution of Black Paradise Flycatcher nests in

Donbaekdongsan.
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4. 2. AA ZA&

AR Aol A 201090 HEAom &d JHAE AN 2 #Ed HEe
140,688m'o]t}, wela] 70,344m'e] WA 17047} A A8tE Aoz el tH(Figure 17).

2’ i
— 3 2 ‘
‘j . & T

&
-’ i o o
Jﬁﬂ 90
) \.R'I;@EDZS 98
Ui ,
e =

300 m
GPS ZH=

Figure 17. The distribution of Black Paradise Flycatcher nests

in Jeoji Gotjawal.

2 X9 A7 ofo} &UF(Aa lava)9} s olF o] 89 (Pahoehoe lava)E 7] YHo2
A o] FoA Ak F AHE FAAE & Aol o E& Ve F A= A7 A4E
A7 E& G F gl vE FoEE Age® IA vEm F AtH(ET &, 2002). AA
ZAG A9 §49 FEHE o] FA o] BS IHE F flE AYGes FHel FA7 §lor,
Rk &ekol] oJalA g FHrekal Qo] arbElel e AEEe] Akl vl F2 et
(5, 2009). WAL H5o]go] E4F7F E2HA FEe|2(Tumulus)7F B4 H 5
A7 A E AL, g Fol A AlgtEe] AgstiaA S-ES Bol RSt Aol S Zkal 9l
(& =, 1996). whebA are]eaf o] A=) A--(Saiki, 2006; Kim et al, 2010)ol|4 H.iLs}3}

o] FA7F il g2 o] Fo M2 WHEAtolE FAd= T Ylo] HH(Currie et al,

’

2003a, 2003b). T+ A o] #&EH AFS Hole TMEARE WA By WA= oF 8,213
m' o] 7t FEEL AKX A 70,344 m" - ShulE]7F ks o] oF gul) A Ful Ak 32

Age A WAE AANETE BE olfE FA7k FUBA EA] dRoleta Pzt
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A5l A2she 1w S 2Ake A3, bl Alers whet A2 sk JRAI7E v 9l A
o= A tH(Figure 18). WebA AlFLEol A28k 11w o] jATE stetalr] faia =
sl o] dolg Fotst= Ao| - Fasith ATk skxdo] i ghepake] 1,400~1,600m

AE A Ho 7= B¥EA FE EAS Bt (Figure 18).

AFEodl= dol7k thFdk 1437149] ko] o, F a9 dol= 1,907kme]t}. 7171
e 7} F2 A A B3 200~600me] F2kgE A 9o &S 845 . 2knE A A 44.3%,
600me] o] Aberx] o2 399.5km= 21% 5 A SH(A T =2} S s T4, 2006).

olglgt TAAREE nHIFoE MANAE FES T oy, UF B BSFE 2ta o

A5 B AFE 2 Aol 62.6%% 1,194.3kme|t}. wpebA g ea)7F A A sk

Ael gol Y Aol WA Wk E XA A FAY Aolo] o5 FuEAI g
o] 9 Aol T LEst e RAY Ak 8ol P Erhs R, wEEE 9%

I

= A, 2 A S5 oAy HgEEo] Qlo] Wes] kA ALl ofs M F
| = B2 ARIF FFeit mEb AFEAE o Aol F2 ol AZbE
A7 Sioh ey B AT A A el TAE Al st 2
7b vbE o) Hth(Figure 12~15). o]f& ob& w& A7 FkAwk 3
FAE HEoleE AL ohd Ao Azhach s AdEe] FA7k QW el E FA7}
AojA = Ao ol FF AAFE Hofat=nl golA sutt WAL WalwA 2 dY
A3 AL stere Aole AHm MAA S AL 73 ool A4 glo
Frol Brat oA 14308 2ARTE AFE dFge AASE F42 5 9
2 ol A7 whebA AR FAol dF ATE §F, oY WMFES eld wud
A7k ol Lol Aok & Folu], ofulA7t e FhH WAL FHi= Ak

MW A A& Fark FobA sfriek BhE AL ol gSEA AL FAE AT

fo g
2k
L
N
)
i)
0%
ol
ol

rf
ol
o
N
2

¥
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Figure 18. Thi dep% of Bl ParﬁI cat e
Jeju Island. '}\
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A5 WA A 27

A

r

Ao A7 715ES B I uuA 7} Folehs A A= A9 A7 10mellA
26me] & UF7F $AR o)y, d4AES £ U9 W& Uik g3 e UFe A
T oy, FFE oA B 9o] e Asgdsdaotar aelth(Akiyama,
EELEr 2000; Saiki, 2006; Suzuki, 2010). AR thkfyel ok

Z(1995)= Ahur-ol Huluo] ol M= A& ehnar &kQlt) Jahn(1939) = v
wolu, HEAIY7L A= AbeAolel Ak, Folste X 257 & Aol
s e U e XS Fol drhal Huskith

-t Al A sk el gk A= gt vy, 2R Ego|u BaiA e
A Abdolu Aol = =, sk el e w0 % FdekaL vk, 1998;
°] &, 2000; AFFEAAE F, 2010).

b 2 AgE aE A o] MAA] BEEAS W, vt A mAse
Aumeerafe] A% Bo el Bo] ast 7|28 5 AlFstr] flste] o] Fof ]
}.

A 20099 4€5E 11974 A82AR R SA7F A 735 (Figure 19)9]
SAFH M3 s FARISICHAFIEA #3e] A HellA sA|¢F =2 Alo]9
HAAZZE smz ERIFEY] HAYIHAE SmE ). AR EHZ o]EsPHA
A Z2APH (Point Census Method) 2, A1Z2APH(Line Transect Method)<- He)s}e{(Bibby et
al., 1992) ¥ Binoculars, Nikon 8<30)3FAY Playback(PMP—istantion i2, Max 92.7
dB) o= felste] JHAlE Tetelay, 1 FRIIA WAEAE Fol GPS(Garmin eTrex
Vista)oll FAIE ¥, W 0] 1.3m o] 9] H-7(Saiki, 2006) ¢} sH-24, 4] FHOE
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4 5.6m(=100m) 9] e 9 222w (Testo 610), Z%(Topcoa IM—2D)E ZA}slaL

N2 87} e 54 setslelr.

JEJU CITY

Figure 19. Black Paradise Flycatcher survey sites. A: Mulyeongari, B:
Chonnam National Univ. Experimental Forest, C. Valley near Guaneumsa D:
Guaneumsa Valley, E: Dongbaekdongsan, F: Guangpyeong—ri and G: Jeoji.

48 % 2%

AFEA A7 T4 e FF2 wiSsuT, 23U (Zanthoxylum piperitum),
A A (Mallotus japonicus), 5w ( Euscaphis japonica), A%V Cudrania
tricuspidata), W|=YW5-(Lindera erythrocarpa), MBIUSF & 40Fo]dt}. o] &4
T 95.0%%3L A 5.0%< AR 555 i 2F ollen, &g FellA
% 25.0%7F AHERFT o et @88 AUt 75.0%% 7HE B
= Al AN, Fom TIPS 58.3%, FMUT(Camellia japonica)
50.0%, WU, 259 = (Akebia quinata), T3P YS-(Castanopsis cuspidata
var. sieboldii), YWEWYS(Meliosma myriantha)7} 33.3%, Z=US-(Distylium

racemosum), “3*H(Orixa japonica), T+ (Acer palmatum), AFEU5 25.0%2]
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o2 et Table 7).

Table 7. Species of trees within 5m from the bird nests

Survey Areas

No Speciel A B C DID2EILE2E3RAESF ¢ owl %
1 Eurya japonica e o ([ o 6 6 6 o o 9 75.0
2 Camellia japonica ([ (] o 6 o ©° 6 50.0
3 Cleyera japonica [ J 1 8.3
4 Styrax japonica [ J o O ([ ([ J 5 41.7
5  Neolitsea aciculata ([ J 1 8.3
6  Akebia quinata { ] { ] o O 4 33.3
7 Quercus serrata [ [ ] 2 16.7
8  Castanopsis cuspidata var. sieboldii ([ J [ ] o ©o 4 33.3
9 Carpinus laxiflora ([ J 1 8.3
10 Quercus glauca ([ [ ] o o o o g 7 58.3
11 Carpinus cordata [ ] 1 8.3
12 Quercus acuta o 1 8.3
13 Meliosma myriantha o [ J e O 4 33.3
14 Acer palmatum ] [ J [ J 3 25.0
15 Euscaphis jponica { 1 8.3
16 Albizia julibrissin ([ ] [ J 2 16.7
17 Pueraria lobata { ] 1 8.3
18  Distylium racemosum { ] o O 3 25.0
19 Rosa multiflora [ J 1 8.3
20 Orixa japonica { ] { [ J 3 25.0
21 Zanthoxylum piperitum { ] 1 8.3
22 mallotus japonicus [ J 1 8.3
23 Cornus kousa [ [ J ([ 3 25.0
24 Alangium platanifolium var. trilobum o 1 8.3
25 Callicarpa mollis o { 2 16.7
26 Viburnum erosum [ ] ([ 2 16.7
27 Sambucus sieboldiana o © 2 16.7
28  Viburnum dilatatum ([ J ([ 2 16.7
29 Cudrania tricuspidata ([ J 1 8.3
30  Morus bombycis { ] ([ J 2 16.7
31 Lindera erythrocarpa { ] 1 8.3
32 Neolitsea sericea [ J 1 8.3
33 Magnolia sieboldii { 1 8.3
34 Smilax china ([ J 1 8.3
35  Ligustrum obtusifolium { 1 8.3
36  Platycatya strobilacea ([ J 1 8.3
37  Rhododendron weyrichii { 1 8.3
38  FElaeagnus umbellata ([ J 1 8.3
39  Pinus thunbergii { { 2 16.7
40  Cryptomeria japonica [ J 1 8.3

A: Mulyeongari, B: Chonnam National Univ. Experimental Forest, C: Valley near Guaneumsa
D: Guaneumsa Valley, E: Dongbaekdongsan, F: Guangpyeong—ri and G: Jeoji.

SHERA A EFH &0 ¥ 52 A= (Hydrangea macrophylla var. acuminata),
7V=2 AW (Rumohra aristata), Aa-$-(Ardisia japonica), ¥%+= 5]t Table 8). At
TS A9 YA FEE Y7h g5ollA A FEE 21X 58 3ol ze

= FEolH, A A FHoIM L ARMAIRE SAo M Ak AEeolvk(e], 1996).
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Table 8. Species of low vegetation within 5m from nests in the survey areas

Survey Areas

No Scientific name A B C DID2ELE2E3EAE5 T G Sum %

1 Hydrefngea macrophylla var. ° 1 8.3
acuminata

2 Rumohra aristata o 1 8.3
Ardisia japonica o o 0 O 4 33.3
Ardisia crenata e 6 06 0 O 5 41.7

A: Mulyeongari, B: Chonnam National Univ. Experimental Forest, C: Valley near Guaneumsa D:
Guaneumsa Valley, E: Dongbaekdongsan, F: Guangpyeong—ri and G: Jeoji.

Am A WA g Qi) ol BES L AT Brazil, 2000). YA
W 48BG5) SAF e wa

5

) 9ow =o]7} 10~15m*A %2
o G FREC] Ao e @95 " (Jahn and Kobe, 1939). HuiLpy-
o} A T T H I FALRREE, F7MAUT Y ST B2 A
(Saiki, 2006)¢] Ex 8= BHav glom, & o2 AT A= 71 agwa) st A4
b= Ao diste] dgaet et 22 HAdFT Ao e =59 Mizuta,
1998)elekar grgl mp Qlvh W Aol d(Seychelle)oll A z1arg] ool 2 &9
Seychelles Black Paradise Flycatcher( Terpsiphone corvina)2l ATolA%
ole} HZ=tAl &o] AL glo] B2 Wl ErEe] B AHs Asgal 8t
At (Currie et al, 2003a, 2003b).

B AT 24 URFFE] 95%7F EhG0laL ol FEFAG7} 25%
ol tt. wehA F1melEAl= 157 el ' A9 =
o, g2 FAFHA Jong Apzmuny FIA LS 3
Ao A BHE-A Ao s AHAIBHAl AE vk §lo] wlast i glon) A A
& F7] W&l AN FRG o7 R 1elal Aok Wwke e o] A 3

oA MAslE AEEe] B xS HdEshe A 2

Qo] Lo L x| F o © Aol FA47F AN aL(Akiyama, 1968;
Mizuta, 1998; Saiki, 2006), ¥ AT AIN M= AAAFE A LJg BE A9 A=
ol 427} = FolA Ex7F #FE Y TH Table 9).

AAA G e AFE] FAgelehs 55 AFY 4 23 Qo] FES Bo

&
fofs
N
N

=

=] 3

F[‘

_

Collection @ jeju



BN
1
3,
=
>
rob
N
1
2
Y
rﬁ
_rg
i)
=
Lo
=

>
X
i—e
lo

AR Aol

rr
it
o
Ho
—d
%,
e
)
=
)
AV
il
i)

Table 9. Distances from the nests to streams and to roads

No Survey Site To Stream (m) To Road (m)
1 Mulyeongari 52.0 110.0
2 Chonnam national Univ. Experimental Forest 14.5 52.0
3 Valley near Guaneumsa 3.1 5.3
4 Guaneumsa Valley 1 4.8 220.0
5 Guaneumsa Valley 2 17.6 101.0
6 Dongbaekdongsan 1 18.0 58.0
7 Dongbaekdongsan 2 20.0 35.0
8 Dongbaekdongsan 3 120.0 125.0
9 Dongbaekdongsan 4 11.0 6.5
10  Dongbaekdongsan 5 12.0 3.5
11 Guangpyeong—ri 9.1 5.0
12 Jeoji none 56.0
Mean=SE 25.7+10.2 64.7+18.8

WA el T 29 ofe] sk ot 1 F Qlkbe) e Az 2 5

Slek. whebd] WAEA s} dnte] AelE FAslok WAlel Y2 FA e AATE
2

ZAAT FANA 7 kb A9 FWEAH5)9] TA7F 29 3.5m H e
AR o} o] E2E= AgHE0] o] &3] ¥ mEE o FRIF FASHA Ak
ol mREA L] ks shA] = Srolfdrh whebA] o] =Rt FA|9ke] Apol & W
AR Brlol= FE7 Avkal ddste] o] e A St o] E2E A|9|staL
Aol A, g Aol TR m'e| o)A Aert smE 7P 7HhE- Aol
th o] mE= Abe] &%l BAE ot 2AIRE Sk skl 104 ool At
Fol #PH L R on, ERE o]Fsh= Alge skl 3% A Btk 1eal #

A AT FANAE 5.3m 2 4o Aol hie g

°|3

<

i —_
>M
=2
M
oft
\)
=
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22 =23tk (Table 9). webd 7S AU 595 & o 2ol A9 (Core
Zone)< 5me| A& Aok ok, A S Heete] A5 (Buffer Zone)&

SmA%E sk Holk HAO] MAAE Hod 4 S Zole Addn

Table 10. Characteristics of trees around the survey sites

Di f . :
Number of trees iameter of breast Density Height of tree

No Survey areas  around the nest height
. of m ound
A T0on  20cm_30am (No. of trees/m)  around the nest (m)
1 Mulyeongari 23 4 16 3 0.23 9
Chonnam nat'l
2 Univ. Exper. 89 74 11 4 0.89 9
Forest
g  valley n@gr 14 4 3 7 0.14 10
Guaneumsa
Guaneumsa
4 Valley 1 56 45 10 1 0.56 13
Guaneumsa
5 Valley 2 34 15 4 L3 0.34 13
g Donsbackdong 34 13 17 4 0.34 9
—san 1
7  Dongbackdong 56 43 12 1 0.56 9
—san 2
g  DOASEeOng 36 4 24 8 0.36 11
—san 3
g Dongbackdong 32 16 7 9 0.32 10
—san 4
19 Dongbackdong 48 37 5 6 0.48 11
—san 5
11 G“angpryieong_ 87 65 16 6 0.87 11
12 Jeoji 16 1 4 11 0.16 9
Mean*=SE 41%7 257 10+1 6x1 0.41£0.07 10£0

A

AT o] MR/ 0.41£0.072 Viekskom, A7 sh ko)
Ag Aol Fa27e] 30l ol 10mol el LHrEo] @ol Rzt 9]
e AGEY] B FeAE FaH7o] 10emelskel Ales sl Fuh
GE (KR S0] o] HRHATHTable 10). o5 A& )i Ao} 579} 2
Fo] gl 93} ke AGEo|glom, Asdubtt B, FohALES

& UHEEo] e4skar QT Table 7).

47 o

rlo

a8 HA XA A3 5= 25.3+0.2C0|1, % 70.5+1.3%, &%

336.6£36.91x & YEFHTH(Table 11).
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Table 11. Physical factors of the survey sites

[luminance (Ix) Humidity (%) Temperature (C)

No Place - ] -

min. max. min. max. min. max.
1 Mulyeongari 365.2 564.4 70.8 81.9 24.8 26.0
2 Chonnam nat'l Univ. Exp. Forest 130.4 251.2 73.3 78.2 24.7 25.3
3 Valley near Guaneumsa 182.1 345.4 75.2 76.3 23.8 24 .4
4 Guaneumsa Valley 1 140.3 452.3 62.0 69.6 22.5 24.0
5 Guaneumsa Valley 2 135.0 554.9 65.0 68.7 23.5 25.1
6  Dongbaekdongsan 1 455.1 661.2 65.0 71.6 25.8 26.8
7 Dongbaekdongsan 2 306.2 502.1 62.4 70.2 25.1 25.6
8  Dongbaekdongsan 3 152.3 615.2 63.4 68.3 25.4 26.3
9  Dongbaekdongsan 4 150.6 5213 62.4 67 25.6 26.2
10  Dongbaekdongsan 5 95.6 356.2 64.4 70.8 24.3 26.6
11  Guangpyeong—ri 51.6 331.1 67.9 75.8 2512 26.0
12 Jeoji 297.0 462.5 76.5 85.0 26.8 27.7

MeantSE 336.6%£36.9 70.5+1.3 25.3+0.2

AT 2948 wpgo s HETER AagEAe HAX A4S Hesta &
A& 3] alAe Hole T 22 37 FHo] "esithal o AL -4 A
=, FA9 #&2 Eo] = AFolojof &, 53] FHe] o] FarA o] 20cmo]
3o B¢l H|go] = 6YoA 8 Alold] HEE 70% AL UL xgo =
2% 25CAHE, 2% 300~800lx AXEY o|Fe Fog wz9l o]k smolit
(Core zone)®| o2 Ael7} SR EoJo} alm, FH F8o] o7 10mB =Sl oful

50| Wolol k= Ae & o U Wb ol @ S T Al
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r

A

FEe WFE 45 =L A7E 7t A= oY 7] B4 AQEE
o] Fo A Ut WM (Carduelis sinica)® sA= IATY 714 flol WW7+44,
o], JH#F o= oA WX EFo= RhEH (-9 &, 1989), Holdw7|=
SRAAMB 2 AL (Agropyron tsukushiense)S AFE3HCH(A, 1998). WA= vl &
=, o7, A7, = 9 & ol&dt SAE e T, 2007). oA H
Z7e A Fol wek oy du, 271 2 Am T zol7t S
2003; 41, 2010).

Ao Ao 7imeeA A5 AFEW Jahn(1939)2 vl E2 ¢zl 49
Bh ol7lek Aol JPEA Aolqlar, e 22 ek we] de Zo} Foktt
3 7]%8kal 9o, Akiyama(1968)+ 717zl =ha] o] M2 AJghs: W asAA TR
FZinte] wrEThal B 3Ekelal, Mizuta(1998)€ & 71 o] TAE AaL, A4
T o7]9h A, Bl Z7)Ekar Z]estal Utk SHAIRE o} A 7hA] FA €]

719k AR, o gl daiM = daE vk gled, vt dFstith

wepd] B AT el A MAs: Nmeahl e BAAR, A, ool
54 Qe Aelg 5 W nx} o Fol
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o] 7l gk B GenBank (httprwww.ncbi.nimunih.gov/)E &3l 5518154

Wizard Genomic DNA Purification KIt (Preomega, USA)E ¢]83F>] DNA

o
S~

- A

1
s

ol
il

il
Mo

=
2]
H

]

(o3

SoCd, 2011). FAAF S-S Y% PCR (Polymerase Chain Reaction) %
Herbert et al(2004)3} Kerr et al(2007)2] H}Hol| =3}e] 4=33}a, Maxime PCR
Premix (iNtRON Biotechnology, Korea)E ©]83}o] wWke3l & Thermal Cycler
2720 (Applied Bisystems, USA)E ©o]83}o] SE3}3it)

12} Primer+= aviCY_F (5'-CAT GAG GAC AAA TAT CAT TCT GAG-3")<}
aviCY_R (5'=ATG AAT GGG TGT TCG ACT GGT TGG-3', product size
600—bp) & o83kl A8, o] F aviCY_nestF (5'-TAC ACG AAA CCG
CTC AAA CAA C—3")9} aviCY_nestR (5'=ACT AGG GTT CAG AAT AGG GTT
T—13', product size 389—bp)E A}-&3}o] nested—PCRS =33} t}.

¢

12} PCR¥} nested—PCR2 denaturation 94C 1%. annealing =%=oA 1%,
polymerization 72C 285 1 cycle® 3}9] 30cycles F3st & FHEAA2 72C9
A 1057 AT PCRAMFES 1% agarose gel AollA A7fslke] &2ls)3]ar, k<l
o] oF ¥ samplE2 nested PCRS EdlA samlpE=S =&t} 18]al 1% agarose
gel 7oAl Arlste] Rlsidt) 34 AA 5 DNA A E ZAA ] o] &313lth.
DNA 97]4Y 242 MegaBacel000 DNA Sequencer (Pharmacia, Sweden)S ©]
g3sle] A4stla, A4H MEE2 GenBank DNA database’dollA] BLAST #HAS

2 Ha FAXE S AAEte] = A o] &3 TH L 5, 2010; Park, 2011).

1. A9 9F

|\

3

Nmg)waf o] 49 984 H7|E Figure 203 o] =43 A3} Table 129
Zro] UElgt}. 97e 75.95+1.18mmo) 2 WAL 59.76+0.66mn3dtl Atzbe] zlol=
41.17+£0.70mm, $A]¢] 0= 94.25+3.18mm 18] 3L FA1= 7.1240.48g0]| A TH Table 12).
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SEli 7 Aol FAEe] Aol3 ANOVARAH(BRHANE Ea) Sa9 A3, ol
(F—Value=1.68, P—Value=0.1978, >0.10, n=21), Zl°](F—Value=1.04, P—Value=0.4490,
>(.10, n=21) Z12]aL 7}#] Ate]e] ZHF—Value=0.64, P—Value=0.17184, >0.10, n=21)l|:=
90%AHTLNA Aol7} gl AR ekt

TAE W YARGY] M FAE 543 A3 4t 8.59+3.44m=E LHERY 71
B 7L FAE A7) S8 dEets e FAE 2Q1E = AT Table 13).
A9 Fole TAIE A2 YA 7HA 9] RSt FailS Aot wekA YA b
A8 7= E S4% A3, 56+5°% YEbpth ZE]al YA 7RA 9 ZHat T4 9] &
oo #AE AHKH 7] 3] SAS Programe ©]&3te] 3)AEA 3 A3 vz 7}

Aol Z+& FAY Fold AdFES Fus= AS & 5 AtH(P-value=0.0823,
P<0.1). upgtA] 7}A]1 9] Zto] AW E45F TA 2 Fol= FolA = o] o

/)
zve] 2717} oW 4252 FA8) Rolrk Hobt AFol ek, Ame A

HAQl @7 (75.95+1.18mm) 3 W7 (59.76+0.66mm)<S 2t Jt}. 3x| 2 YA} 7}
A 2] zto] 2o QA I YHS W 9l Y X|71A] Zelrtok 3] wjio] 714
7} HolR| = oA 912 o] 2elrte Ado] It A v WHe F9= 7}

g0
Fol7 =2 57 AT (Figure 21). ol= TA4= A& # ofe

=
o] A%k T4
0 25 2ol= HAAAM F=dHA Bol =ol= Ag-oltt
2 FA ARE Eolv HAHAX stAl Bol &ol= 4 -5-olth
Fit Plot for Height
50
_O
45 | ° &
e Observations 21
L]
o < Parameters 2
= = o o =1 e
=] rror DF 10
‘T o [+ (] T
2 amd o MSE 9.2782
o ) ©| | R-Equare 0.15085
Adj R—Square 0.1058
(o]
o
35 e
o
T T T 7-|
40 &0 a0 100
Angle_between_bran ch
[ Fit ] 95% Confidence Limits - --- -~ 95% Prediction Limits |

Figure 21. Regression analysis of nest height and the angle between two
branches.
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Table 12. Characteristic measurements of nests

Outer diameter(mm) Inner diameter(mm) Depth Height Weight
Width Length Average Width Length Average (mm) (mm) (g)

Z,
S

Year Space

1 2010 C 83.36 84.45 83.91 61.86 69.64 65.75 37.30 93.51 8.70
2 2001 C 82.81 83.09 82.95 64.84 53.89 59.37 44.65 115.58 11.30
3 2010 C 80.40 86.80 83.60 67.69 64.02 65.86 49.13 111.38 10.90
4 2009 C 85.99 77.67 81.83 66.50 62.78 64.64 40.64 124.73 7.70
5 2009 C 72.61 65.37 68.99 61.60 58.40 60.00 42.68 108.88 6.21
6 2009 C 05.75 77.74 76.75 63.02 58.25 60.64 42.44 94.35 4.90
7 2009 C 73.17 85.79 79.48 53.76 63.77 58.77 41.76 103.42 11.30
8 2009 C 69.30 75.29 72.30 55.64 60.20 57.92 39.48 82.89 5.50
9 2009 B 79.18 78.41 78.80 56.93 57.37 57.15 40.23 86.50 3.70
10 2010 A 71.73 68.68 70.21  57.75 5147 54.61 41.73 74.06 4.70
11 2009 A 68.15 72.38 70.27 60.80 54.52 57.66 43.44 92.62 5.80
122008 A 70.60 64.89 67.75 58.46 56.50 57.48 40.81 89.22 6.90
13 2009 B 79.62 83.28 81.45 56.98 65.87 61.43 41.77 90.36 8.10
14 2010 D 79.65 73.52 76.59 51.08 64.75 57.92 36.12 101.83 5.30
15 2009 D 78.95 76.83 77.89 64.09 61.63 62.86 38.79 68.94 7.20
16 2009 D 73.29 69.81 71.55 61.87 60.31 61.09 39.54 72.43 6.40
17 2010 E 69.38 68.95 69.17 60.93 55.55 58.24 39.18 102.95 5.30
18 2008 B 66.14 74.74 70.44 50.87 61.02 55.95 44.80 77.16 6.95
19 2009 F 81.46 77.86 79.66  56.86 59.96 58.41 40.81 90.26 5.30
20 2009 H 69.25 87.97 78.61 52.39 68.34 60.37 41.48 96.27 9.20
21 2009 I 72.02 73.60 72.81 54.37 63.22 58.80 42.86 101.89 8.10
Mean+SE 75.95%£1.18 59.76%0.66 41.1740.70 94.25%3.18 7.12+0.48

A: Guangpyeong—ri, B: Chonnam National Univ. Experimental Forest, C: Guaneumsa
Valley, D: Dongbaekdongsan, E: Mulyeongari F: Valley near Guaneumsa trail, G: Jeoji—ri,

H: Tamla bridge and I: Hannam—ri.

Table 13. Characteristics of nested branches

Thickness of branch(mm)

No Year Location Right Left Angle between branch(°)
1 2010 C 6.10 12.06 70
2 2001 C 10.93 8.24 37
3 2010 C 8.51 5.53 40
4 2009 C 11.68 6.57 28
5 2009 C 9.04 5.65 35
6 2009 C 5.49 7.90 93
7 2009 C 5.70 6.75 97
8 2009 C 5.42 8.21 40
9 2009 F 12.25 8.81 57
10 2010 A 14.61 8.62 69
11 2009 A 10.79 12.15 40
12 2008 A 6.15 4.71 34
13 2009 A 12.36 6.17 66
14 2010 D 16.33 7.66 46
15 2009 D 10.23 2.99 99
16 2009 D 6.66 5.80 100
17 2010 E 4.74 2.50 60
18 2008 B 13.52 7.53 47
19 2009 F 8.39 11.00 40
20 2009 H 11.64 6.32 39
21 2009 1 17.68 7.24 38
Mean+SE 8.59%£0.53 56+5

A: Guangpyeong—ri, B: Chonnam National Univ. Experimental Forest, C: Guaneumsa
Valley, D: Dongbaekdongsan, E: Mulyeongari F: Valley near Guaneumsa trail, G: Jeoji—ri,

H: Tamla bridge and I: Hannam—ri.
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Figure 22, 23). ©|AEL HF-& FA9 &5 Wt AMSHH, 53] 2ty
Hulrprol AL 21709 A 5 15709 FA A AHEE ] 71.4%°] 873 =
S HIER ARSI S-S & AT dEAA AT AoE B, vy =
HA o A e wA 7} A A sk (it S ok siEEZ, 1995; Saiki, 2006), 5 A9
55 A el Adolebar Batskar 9lvh(Mizuta, 1998). whebs] 4kt
Fof AL AAE AFE Fole Au e e sheAd o] e XY

of Wlal o e Aole} AztHL),

N

Table 14. The frequency and percentage of trees whose barks were used to build
nests (n=21)

Bark Source No. of cases Percentage
Japanese Styrax and Japanese Cendar 15 71.4
Red—leaved Hornbeam 1 4.7
Oak 2 9.5

Figure 22. Barks used for nest building.
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Figure 23. Trees whose barks were used as nest materials. A: Cryptomeria
japonica, B: Chamaecyparis obtusa.

g
AP
it
12

=4, eA19 ARE o F Balolr}l. Jahn(1939)2 A9 ARE A&
of #ejel wol "HE AR T B uskgity, ARt X AAy) A=l s
o] &3kl AFE FA sk AR YA oW A= AFE AEY BYE vE
A ga 2EFO oz wE ASE Ut mga To €S Algdite
Jahn(1939)¢] Ajeh= 28 Aol A B2E NueuA o] sxolA= ¢ °
2 HFEA k) vk, @ (Horsehair) ¥ o ¢~ §-AMSE A23 #7185 2he= 4
=9 Helso] ol #EHATH

A, o7l DA A 7E M A sk AlSrolut stAkd A FollA FA] Hol= A=
ojtt. s o] EAeHHA &1g A}, o]719] F7]8}F = obFl HFEol 8l
tl. 258 M (Cyanoptila cyanomelana)Yt BFH(Parus major)9t & S A
A= wf o] 715 o8&kl TAE A=t &, 2000). °] FAEL °]7]
i ZEo] w0 Qo Wl AFHE of7ek= A FAE 5 Uk spA|vk
nuA o] FA o ARG o] 7= FHoluk o] 71e] AT Al A Aek= o] 71(A
Bl 7)ok Afol7h o= AAH B d=re] AuFes F 93052 Aysta
T 54, 2007). o] 5 oW F9 o715 AbgaheA= RaXRE FHoA
ZE = o7 T WnewA7t o715 THA = AS Fg Ay FHe ol At
g o715 74 o Aoz FolEAtH(Figure 24).
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A, g2ow Abgste Alsgolth, Ao ALgHE AR
8] al R (Figure 25) 0y X[l M 2pA|eb= Ml 18] A= W3k 1
Hut el SRl A elaek el aRla JlES #E 5 3i9dTh

YL ForMS wu gt} el 7|9 Reko 7 Rol Ao vt ZEw
FHEH(Figure 25). 21709 54 = 10709 SA](47.6%)o A #ZHE= o=
Hol 3 @2 FXA Aoz ZHY S AEsts Aoz Bt X o F+= ke

A F 19709 TA(90.5%) A HEE o] Ao BE FA A G2 o7 ARSI
oh mpxgho 2 bRl e 47 9) F2](19.0%)1 4 2= QA a1(Table 15), 2712 &
Aol A= A 0w AR vt wEEA okt FAS AFESHE ol frE obF

e vk glok, mebA g5 Ao R Abgele ARt Zld 1Eal RS
o N1mElEAEo] Ao o] Rol=AE A7t 2odd A

N
o
oy

Table 15. The frequency and percentage of materials used to ornament nests (n=21)

Ornament Feather Lichen Leave of tree
Frequency 10 19 4
Percentage 47.6 90.5 19.0
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and

feathers (b),

(a),

Figure 25. Nests ornamented with fallen leaves

lichens (c).

A 3EAR oA Aew

1
T

oA o] 54

A3}, 717%

15 2o} (Figure 26).
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Figure 26. Nest structure (side view).
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of WA AnE= 7FAT &olaL, vhaell ¢
7F ol 7haA GAstA o719k ol 7+ ¢ = W3 (Poaceae) EET
17] & 7HAT7E &2 o] @Al 7HA7F #ed el A 3~4emA
T A A AEA AUt oldl= FAAEE Fol= Aol $-AolA] dt
Al LAk Aele AdES 24 %t (Figure 26, Level 1).

29 A= 1971914 o= Fr 7HA oA Eete™ o7l Bth= FHdA 78 5
Je= HFAA G 2 Auye] A4d §)S WirolA St SA o 24
T} (Figure 23). E& SHAIRE W2 ol AvlEs EolA= %
a e} 7hEo R FRAEE JMAY B FEE FFE wEISIT a8l v
%2 o715 ZHAYTE Bola AvEs "t Hol| Zorirt AEEA o] 7] wEE
o =2 Eozkth(Figure 26, Level 2).

A= A9 kFd A= #eE o]l AtHE W= Lotk (Figure
26, Level 3). th-Zo] SAclA A=o] S o] &3 S skl o=
< A S8S f8l Zelldte FANME M2 AAE slo] A ZaEATE

= ol &M A= UL AR stusirl vE AR
of Abel= =017k 1o AU AT ¥ o7& ojurt Eola Avl=
=

O

9
i
)

o]

_\.L
=)
N{N
m (e}
>
=
ofo
ol
il
N
rir
ol

& Wt Felatelo] Belnih AL s 22 o] hRE BelMAA] A9 9
Wold BE ArE YoE wA AvEo] A2E oA UE AL B 5 A2

t}(Figure 27).

Figure 27. Spiderwebs used to strengthen the
outer wall of the nests.
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Figure 30. The number of nest—building male.
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Figure 29. The frequency of time zones for nest construction.
FAAEE FE AR G2 o719 vlE 2137 4S8 M E Aol AEEH
SAAEE E3 & A H(MeantSD)L 7Hd 2 xfolE Hol: &3 F A
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Figure 31. Sexual difference in the frequency of participation frequency in

nest construction for specific periods of time on the last day.
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o}

47) 2] A =0l A

3} Terpsiphone paradisiol A Bl A <do] 7}

EFTH(Table 16).

Table 16. The most similar species to the bird(s) of the feathers used to
ornament nests, which was determined by BLAST of the mtDNA CYTB sequences

obtained from the feathers using nested PCR

Similarity (%)

The most similar species

Site

Sample code

95

Terpsiphone paradisi

Tamla bridge

T008—nF

95

T. paradisi

Jeoji

T009—nF

95

T. paradisi

Guangpyeong—ri

T010—nF

95

T. paradisi

Guangpyeong—ri

T014—nF

(Species)&aL

=
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=
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2 vof 1wl o] eolgl= AS gelsigloy, vgE fFHREAE aewA) vk
Aol AE(T019—nF) 3} Bl A3 25 SAFET} 9990402 Ukt Table 17).

Table 17. Comparison of similarity of the samples with standard sample T019—nF

(the feathers of Terpsiphone atrocaudata)

. Similarity"

Sanple Code Site Source of samples

(%)
T001—nF Tamla bridge Embryo of Terpsiphone atrocaudata 100
TO00O4—-F Dongbaekdongsan Embryo of 7. atrocaudata 99
TOO5—F Guangpyeong—ri Embryo of 7. atrocaudata 99
TOO8—nF Chonnam nat.l Univ. Exp. Forest Ornamental feather 99
T0O09—nF Guangpyeong—ri Ornamental feather 99
T010—nF Guangpyeong—ri Ornamental feather 99
T014—nF Guangpyeong—ri Ornamental feather 100
TO018—nF Jeju Folk. & Nat. Hist. Museum Feather of the stuffed 100

T. atrocaudata

1)Similarity was determined by BLAST of the mtDNA CYTB sequences obtained from the
using PCR and nested PCR samples.

s FAY A5E AFEE AYES FAAREA AR Kol lag|uay o 2l
gds 15 tH(Table 17). 18]aL ©
Al o] b7ks Ald R A AT (Figure 25).

o] e H2A Alo] EZ#t(Incubation patch)S THE7] 93l 7hEol A4
g wj7bA] gs ol ¥5U UEH A ek Treal IRk A] o] FEs o [
A2 ol deste] 32CE FAsloF F-35 & = JTH(F, 2009). webA 11are]
eukS REEHA S7EE Y ESks Aoty agal 1 ZlEE FA 2

of Ao AHEF HoR BalT
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A773 ke A, AFE a8 ¢ 37 ¥

Ao X& HE

o]

Nm e E gFE evetel ditoA WMAS e, 22 ol Al A
H2AS 3] Wite] AFEECA & #EEA Fom, MATE BA ot AT
o= vl ol Folvh 187] wjiel Aol digk sjelo Ao A= A
o glom, ok dEA B Ho| AF7t JS ot} o
Aol 3] [Nk oR o]FojFom 53], TA FH Ao tig A9t WA
gk A7 Wol o] FolH th(Jahn, 1939; Akiyama, 1968; Mizuta, 1998; Saiki,
2006),

UM E B 2ol g A A53E Jo(H T, 2004; A 5, 2007; 7,
2009; & =, 2010) Aejel tigk A= A9l glot. vt Kim et al.(2010)01 &3
A A2 el digh A7 gls el

uebA 2 At AFERA WA ee e wa o] HANEE A, Ful A

K

1[‘

2008F-E] 2010d7k4] AL A 53Loll A WA Bk 1AL HA] o] T A5 A ol A
gl ARt E Flstal dE A, dAH FAE S-S 1elal 2o Al
e, G, 53, nele] dolE 5743 th(Digicaliper(Mitutoyo calliper, 0.01
mm; Stainless Hardened, 150mm). A& A-&(TMB360—1, 0.1g)< °]-&3lo 543}
Aok, a9 oo E# H]Ee vy 7| EH(Cannon XL1s)9F tjx|d7bd et
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(Nikon D3, 600mm) ~z2]al Digital scouting camera(Wildview Xtreme 5)E ©]-83}
of 53} Bl Fgste] AN FA 3T

S-3}(Hatching), ©]A(Fledgling), 2 (Breeding) Ad3E= Forstr] fs z+
AR g T4 olgsto] Altsivk(A, 1997; 4, 2002; 4, 2009; 4
5, 2009).

L F3ATE(R): 5313 & 5 / AA & 5 X 100

2. ) 2AREE(R): o1& A7/ F & F < 100

3. AT E(%): olad A7 4/ AA & § X 100
28 3% 1F

e F 12719] FTXolA gkl Abekgeel Falel A 1E]aL o] &gk JNAIE AL
SATH Table 18). ~18]aL Brgto 2 o4l == d(dddighEd, 20097 3 WA &4& @
3L EATE AR (Addist=d, 201005 Adstar ALte A3t shafibedse
3207 (meantSE) 2 4= Atk

ghaf AbgbaE= o 2] @l o8 2
sol| o)) thaiA vERdTh 53] F3 87 Q1A

ol
o

FF

£ AlQlg 10719 A 5 6719 FA A 479 &S FRTH60%, AFiehe
°f 570 & T a4 & g UHE AT, 2L 279 FANA 374 ¢S
ko (20%), 2709 FAAA 271 &S FATH20%). wWEbA] ATl A A
s g 52 3-5709 &S it 71E9 WE(8) 1998; ©] 5, 2000)
Hue AL 2-4719] &8 9+ Ao 2 YERtH(Table 18).
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Table 18. Data on clutches in the periods of breeding

L No. of Hatching .
No Year Site 1 Fledgling
eggs Failure Success

. 2008 Guangpyeong—ri - - = 1
2 2009 Guangpyeong—ri 4 1 k' 3
3 2009 Chonnam nat'l Univ. Exp. Forest" 4+1 5 0 0
4 2009 Mulyeongari 3 2 1 1
5 2009 Guaneumsa Valley 2 0 2 2
6 2009 Dongbaekdongsan 2 0 2 2
7 2009 Dongbaekdongsan 4 4 0 0
8 2009 Dongbaekdongsan 4 4 0 0
9 2010 Chonnam nat'l Univ. Exp. Forest 1 1 0 0
10 2010 Guaneumsa Valley 4 0 4 4
11 2010 Guaneumsa Valley 3 0 8 1
12 2010 Guangpyeong—ri 4 4 0 0

Mean*=SE 30 2+1 1+0 1£0

1)The nest was invaded by brood parasite.
— No data

2. 323} olA Tz WA HAZE

53} A F% (Hatching success)> Aal| 12702 Ao A &l A3} F 3671
o] ol A 1571 9] o] F-3toll e st (42%, n=12). Lol 474 A= 29%,
3N A= 67% 123l 27091 FAE 100%] F8-&S et (Table 19).
wepA 27]e] o] F-shgo] 2 Zow HEEATH

o] A3 3E(Fledgling success)< 471¢] &o] 100%, 371e] & 50% Z18]aL 2719 &
o] 100% .= et tH(Table 19). Wb 4709] &5 28l Q= SA7F vl 52 ©
2AFE(100%)S Hole= Ao = Hol X7 (Corvus macrorhynchos)2F 2
Al olelj] o2 54 (Figure 33) ol F-3toll A3l (F-3Hd8F 29%)3HA &+ B

& mARTH QueEae] AAEE S7p7)E 87149 Wiol B Rolek Az

_

H 21425 (Breeding success)S 4719 <o) 29%, 3702 & 33% 18]al 2709 <+
o] 100% 2= et 2709 ¢ho] o]AAEgEo] w2 F o R YERTH(Table 19).

ATAY e AueuAle] MANEELS 37.1%5 ¢ ¢F fvh s et
(50.7%), AMZ(62.7%), 45 (65.5%), FHIE71(74.5%) Rl ehzk & vjHc)
(A, 1997; & 5, 2001; 713} o], 2007). 71| waje] M2 FEo] oL 22
ol-fr= SH-7bukA et 2 HA e ofg o] e} T A I wel
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Table 19. The success rates of hatching, fledgling and breeding of Black Paradise Flycatcher

on Jeju Island

Percentage of success

CIUECINSIZS Hatching Fledgling Breeding
4 29 100 29
3 67 50 33
2 100 100 100
Clutch No. (n=35) 15 1% 13
Mean 42.8 86.7 37.1

WILDVIEW 08-20-2008 06:20:11

Figure 33. A Large—billed Crow (Corvus macrorhynchos) attacking

Black Paradise Flycatcher chicks.
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3. &9 =7

ore]l Ht A7) (n=18)+= A7 20.56+0.11mm, ©73 15.614+0.86mm 18] 3 FA+=
2.840.4g2 UElGh 28 giFE A5 7)ok FAE ¥Sts Al e
AT 69 210l AGuistEdol HAHE HHow FHH = &2 7|7t thE
Angleye] 253 2ol7F gl (ANOVARA, F—Value=0.04, P—Value=0.8419, >
0.05, n= 18). F-71(2.4¢)= 2}o]7} EAsth= AL 8151t ANOVA, F—Value=10.12,
P—Value=0.0055, <0.01).

Table 20. The size of Black Paradise Flycatcher eggs

Date Site - ; Egg (n=1.8) -
Major axis(mm) Minor axis(mm) Weight(g)
Jun. 16 '09 Guangpyeong—ri 21.08 15.42 2.90
Jun. 16 '09 Guangpyeong—ri 20.72 15.31 2.90
Jun. 16 '09 Guangpyeong—ri 20.54 15.80 2.90
Jun. 16 '09 Guangpyeong —ri 20.90 15.42 2.90
Jun. 07 '09 Chonnam nat'l Univ. Exp. Forest 21.07 14.58 2.90
Jun. 07 '09 Chonnam nat'l Univ. Exp. Forest 20.78 15.90 2.90
Jun. 07 '09 Chonnam nat'l Univ. Exp. Forest 20.52 15.87 2.90
Jun. 07 '09 Chonnam nat'l Univ. Exp. Forest 20.55 15.86 2.90
Jun. 12 '09 Chonnam nat'l Univ. Exp. Forest 20.99 15.54 2.40
Jun. 15 '09 Dongbaekdongsan 20.78 15.90 2.90
Jun. 15 '09 Dongbaekdongsan 21.01 16.01 2.90
Jun. 15 '09 Dongbaekdongsan 20.52 15.87 2.90
Jun. 24 '09 Dongbaekdongsan 19.31 15.57 2.60
Jun. 24 '09 Dongbaekdongsan 19.77 15.84 2.60
Jun. 24 '09 Dongbaekdongsan 20.02 16.02 2.60
Jul. 21 '10 Guaneumsa Valley 20.52 15.21 2.90
Jul. 21 '10 Guaneumsa Valley 20.54 15.61 2.90
Jul. 21 '10 Guaneumsa Valley 20.53 15.32 2.60
MeantSE 20.56+0.11 15.61+0.86 2.810.4
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F ko] 1ke] TS HiAIEte] Dl HAl o] AdES S48 Hal 29l 3
d HAoE mEwHA A7e] AFES ST SHAY, s "Hold A
(n=6)E2] Y7H(Wing)+ 8.010.0mm, 52 (Tarsus)< 6.71+0.1mm, F-2](Bill)+= 6.3£0.0
m, FAl(Weight)¥ 2.6+0.1g, 18]a1 718 Zo]= 30.0mm ©]TH Table 21).

Table 21. The body size of chicks after hatching

Site Wing(mm)  Tarsus(mm)  Bill(mm) Tail(mm) ~ Weight(g)
Mulyeongari 8.0 6.5 6.4 30.0 2.3
Guaneumsa Valley 8.0 6.7 6.3 30.0 2.6
Guaneumsa Valley 8.0 7.3 6.4 30.0 2.7
Guangpyeong—ri 8.0 6.6 6.3 30.0 2.7
Guangpyeong—ri 8.0 6.7 648 30.0 2.8
Guangpyeong—ri 8.0 6.7 6.3 30.0 2.7
Mean+SE 8.0%£0.0 6.7£0.1 6.3%£0.0 30.0£0.00 2.6£0.1

T18]a o) AEH] Aol FFREC A5 =43 Avl= Yol 48.9+0.6mm, F-2] 15.6+0.2

mm, 58] 9.940.5mm, A2 85.6+2.4mn 123 A= 13.6+0.1g ©]2TH Table 22).

Table 22. The body size of fledgling Black Paradise Flycatcher chicks

Site Wing(mm)  Tarsus(mm)  Bill(mm) Tail(mm)  Weight(g)

Guangpyeong—ri 49.0 15.5 8.6 70.0 13.5

Mulyeongari 48.0 15.2 10.4 90.0 13.7
Guaneumsa Valley 50.0 15.2 10.4 80.0 13.8
Guaneumsa Valley 49.0 15.5 10.1 90.0 13.4
Guangpyeong—ri 51.0 16.2 11.5 90.0 14.7
Guangpyeong—ri 50.0 16.4 11.6 90.0 13.6
Guangpyeong—ri 51.0 16.3 10.4 80.0 13.4
Guaneumsa Valley 46.0 15.3 8.0 90.0 13.1
Guaneumsa Valley 46.0 14.8 8.0 90.0 13.6

Meant SE 48.910.6 15.6+0.2 9.940.5 85.612.4 13.610.1

— 65 —
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(3

2o Fe, 73 aga FAE HaA 1 AESAE eIt (Figure

), 250 7§ FATE ol 2l FFagrkar ®an skl et (dst g 2001,

3 5, 200D) e EA e A= vE 257l Bl we] ola

UA FAZE A& F7ksks Aoz depst aga dpe nel= 953
A

w

i

=9l
A% 2t & etk (Figure 34). e =AlE o]4shs o] Hik 109 (8-129)
AE7F 28 A H( Mizuta, 1998). €& whof] o] AZ 3t A& o} FE3 ubksl Ao

ok el A" ofF E9hdd AElE 7HAAL 9lvk(Jahn, 1939). ©]&A]7]7} o
2 Aol vlal] e o]&asd] fiAE olke] Hag diet nele] Zlo] Zojok
ok e Z2FEE @9 4EE b2 594 v dAsA wadh. 48 =
M2 (3 5, 2001). AR(H g, 2001). ZHA(L 5, 2000) 2] wj (W 5,
2008)9] Z9-%= @7t thE FoEet AASHA w2 A gt Bashgit. uh
ZhA] 1w e o] A7 ol AAV|o] Eash dler mele] JF FMo] thE
F-9loh= =] FA3 AZske Aol AztEh
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Figure 34. The growth curves of the

presented by the
body weight.
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Table 23. Incubation time (min.) of male and female at Guangpyeong—ri site

Incubation time

Incubation

Total Maximum Average

frequency

Sex

Incubation

day

18.7

38

56

Male

3th

26 24.0

72

Female

12.5

25

137

11

Male

8th

15 290 45 19.3

Female

33.0

37

99

Male

10th

48 38.3

153

Female
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Zlo] AT W A7kS ¥k AL geld 4= AAtH(Figure 35).

7| Femals

Percentage Percentage
s 2

10.=

Fomale -
@ Male A
T T — T T T
20 m— i & &0
Time {minute)
| Homal — —— famal |

Figure 35. The distribution of the incubation times of male and female.

T AT Aypel o] RlmemA o] Rl Ale] Eek ARkl digh At A
ToM = 7ol AT B2 Al

Mizuta, 1998). ARt

St AZEel] g SF-=o] AIZE T

o)
o Ade A9E Aes) A4S Aol
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A8 Holakdy} wo] HlE

, 2004)
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Leffelaar
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(Brood size)2] =Folol 2]
1982;
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bl @77k slo] QA gtk 7
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1
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©

S}

7} BoH(Z, 2009). Terphosine
[e)

Skl A 7]

T

Sl
b8k 1998; o] 5, 2000; Brazil, 2009).

AFAN B AR A4S sha ov, S-elikekel Hejw A o) th(Kim

[e)

3

Z=0]th(Ligon, 1999). ©]
TC

R8s

3t} (Johnson and Best,

%

g
Robertson, 1986; Yasukawa et al. 1990; Rosa and Murphy, 1994; Filliater

1
s

o] 7}

]_

S

A S 9
g2 A Yebd e (Mizuta, 2005).

T
o) %
=

A= el o

=]
5

Al
et al, 2010)

]

=

o
and Breitwitch, 1997; Mizuta, 2005).
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2 A

20099 1€5H 20109 12€7bA] 4dle] ae]=A) HAX] A Helz o] &
7he gk (A Hold)S &cletr] flal wuloj= Ef(Figure 36)< A X3k
st &
FATt.

ofm| 7} A7)l A Tk Mol FFek Wk BT 2] (Cannon XL1s)¢F HXE
7h| 2} (Nikon D3, 600mm) “L#]3l Digital scouting camera(Wildview Xtreme 5)&
o]-gste] 75kt

=3lH Mt Q= F 3,480%°]M AR F 2,030%19]3l Scouting camera 1204]

=0
o=

rH
Hed
oft

Ao T=T7HA1, 19915 19965 7 5, 2002)E o] &35}

{1

2

CRe:

¢

4t e A9 ol AT Soldt A kAol o] 1 ae]eAy
of MRl woleko] polE nlalety] fsiM F o] Ak A (AA] A}
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Figure 36. Malaise traps installed to collect insects.

L A Hold

ZAFA Y} 3] & (Diptera) 2k W2 (Noctuidae) 2 AW 2 (Araneae) 123l 73
U7 (Pyralidae) £2.2 7Hg =2 Hle2 #FAHQLE AlGdEZE 59 o|Fof W
= JHAZE AR FHAT 2EES i ASETE e 55 deshy] wiel
593 99 Alolo] T2 & Bl B AAEe] 8H Aoz BAtH(Figure 37).
NuggA = AFEolA MAS sk A olw (B, 1998). A71E 71971 4l
M B2 Hol7k Hastth. mAA| oA o] Holg JiAIG] AVE AAse T

™

o] olF EAZe] ofFL Az FEEAL 9
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t}(Akiyama, 1968; Brazil,

}

9
pal

[e)

=

[€)

A geotrlotz o)

I3

(Travis et al., 1985; McCauley et al, 1993).

2009). webA 71arejmaf o] WA 7o

oA AES 27 9

ol
N
N

3+ tH(Figure 37).
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QoA Holdo g Agata ot webd APE TES B2 Awnd 4
R ) Fob LhERE Bol ZAE dold Azdn
30 1 ~ 1000
[ ]
25 i
M - 800
20 4 — g
@ g e L 600 Z
8 0 1 E
S N M o
6 1B 2
. io)
0 - £
Z - — - 400
10 4 %
f &R - 200
5 | i
s "
0 T lI T T T T T 1 0
2009, Aug. Dec. May Oct. 2010, May Oct.  May Sept.  Sept.

I Mulyeoungari 'Va\lsv of Guaneumsa

| |
Jeoji-ri 'Dongbaakddngsan

1 Number of taxa.
—e— Individual No.

Figure 37. Insects collected by a Malaise trap at four fixed survey sites.

2. & A

il

ol ol &Y

YA g 7k 2H(Nikon D3, 600mm)E ©]-&3sle] HolE HE =7 &3 AR 2,030

e B2 s A3 U (Lepidoptera) I2]&-(Diptera), "l57]5-(Orthoptera), &5+

A}2] E-(Neuroptera), A E-(Orthoptera), 717 &-(Araneae)©] 2% I tH Figure 38).
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Figure 38. Tllustrations of various types of invertebrates (insects and spiders) fed to
chicks. A: Lepidoptera, B: Diptera, C: Orthoptera, D: Neuroptera, E: Lepidoptera, F:
Odonata, G: Lepidoptera, and H: Araneae.

a8]a vy 7kl 2} (Cannon XL1s)2} Digital scouting camera(Wildview
Xtreme 5)& ©]&3sto] Hol& #4135 A3}, 2009 FAA oA HA S &

AL WAz e £EN B FE Bol ZASAH, o F o277t 71

A
HAEA Avlek el =7F SrbstaL Sl Ae & = AT (Figure 39).

rr

June-29 July-4 July-5
insect
10%

spider
10%

Long-legged
spider
10%

Figure 39. Food types of Black Paradise Flycatcher chicks examined from the
Guaneumsa Valley samples (2009).
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2010839 FSAMA TN A AASE 3 27| TAE FEs Ay Aty o =
e FTS Bol golstar, - Y (small moth, moth)€] H]F o] Fo}x|aL

AaL, AT Bol wolshs Aoz YEbth(Figure 40).

butterfly

korea
grasshopper
B%

long-legged
arachnid bee or fly

6%

1%

Figure 40. Food types of Black Paradise Flycatcher chicks examined from the
Guaneumsa Valley samples (2010).

2010 AT A A HARE SA & difaE 22 250 A (Figure4l).
o BrjdE Fad 7t ®olx] S HAER Zol ojl F1X| FAF}7)
o= &gk shARE Eeol= Efo] ofsid AHE LT Hal 5 BE
e Febal fFE B 5 Aok 28al AXF R dAHe]o 1

H(Figured4).

July-29

korea grasshopper

Figure 41. Food types of Black Paradise Flycatcher chicks examined from the Guaneumsa
Valley samples (July 29, 2010).

20103 FH g Ao HA Sk x| o] HolE 243k A3} (Figure 42), Z7]9l
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4), 2010.

A1ZF ZFA (mean+SD)

o] A 73} 5A# F& 6.247.6% 02 LpEFTH Table 24).
Day after hatching
2 days
70
90
1.2+1.2

Sex
Male

Female

sheirh. 179 247 24

<

b

HE

)

=

o
Number of feedings
Time of feeding interval
(Mean£SD) (min.)

Table 24. The feeding frequency of male and female and the mean time of

+The data have been obtained from observation of the Guaneumsa Valley sample (brood size

feeding interval during 567 minutes
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Table 25. The feeding frequency of male and female and the mean time of feeding

interval during 43 minutes in 2 days after hatching®

Male 1

Number of feedings
Female 8

Time of feeding interval
(Mean£SD) (min.) 5.3%£3.3

#+The data were obtained from investigation of the sample of Guaneumsa Valley, B—area (brood size=3),
2010.

2009 %= F 2] (Brood size=3)l4 HAZE T4 9] Ho] Fo] RIxE v A3
53k 247 (649 26Y)= AT A9 TA Hol Fol=(1A1RF 198 53h) 7] 10
H $=7lo] 1190tk -3} 544 H]i= 29U (347 84 FohH) d3lo] 13 4719]
109 wo] st3ith 260l b7k A7l A Hol& o5

F HE7|(F-3 & 54)9Ql 299 Fo] A0l 8.6+£7.60] AT Table 27).

rot
>,
)
)
a
rlo
©
(@)
-+
(@)}
&
Ho

Table 26. The feeding frequency of male and female and the mean time of feeding

interval during 267 minutes’

Day after hatching

Sex
2 days 5 days
Male 11 10
Number of feedings
Female 10 13
Time of feeding interval (Mean£SD) (min.) 9.6+6.6 8.6+7.6

*The data have been obtained from observation of Guangpyeong—ri sample (brood size=3), 2009.

20093 %= BEAM A (Brood size=2)o A9 Fo] v &S Ay E Ay} H3 54
Al(29Y)S AT} =712 Fo] H|F&(26% FeF) AA I FFlo] FL3F oy
B3l 1094 H= 498 $=710] 59 ¢Flo] 39 o] =

2
o} Z=70] 3 oFAo] 1WH Folatgdtl. 2920 o227} A7
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Al

i

2 (mean®SD) 2 2.94+2.8%, §5 FWH7]Ql 749 4942 4.1+2.780]%oH,

AL 9.445.8F0|At}H(Table 28).

o]

i

Table 27. The feeding frequency of male and female and the mean time of feeding

interval during 78 minutes”

Day after hatching

Sex
5 days 10 days 11 days
Male 5 5 3
Number of feedings
Female 5 3 1
Time of feeding interval (Mean£=SD) (min.) 29+2.8 4.1+2.7 9.4%+5.8

+*The data have been obtained from observation of the Guaneumsa Valley sample (brood size=2), 2009.

2009d % EJo}g] (Brood size=1)oA HAISE 5X]+= S 3719 &2 YolA 2
gl o} vl-valgde] oJFf| A 27l1e] o] AA A st e Ak Falo] AFskiTt.
ojujAf o] FHo] H|&S Ay Ay H3l 5UAA (79 256¥)+= AFInte] Folstsiti(1

AIZE 19 52h). 264 (1A13F 512 5¢h) 2 oZlo] 7] 7o) 1¥ Edsii ot of

»
rlj
o,
o1

ARl FolE shlvh 8k 104491 29U ol 124] 45878 1A3F 58% &

¢

oqul A 7} A 7)ol Al HolE FF3 AIFF HF L 259 25.8+420.78, 26¥ 2 H9]
A|ZF 7¥A 0] 27.5+17.0% 18]al 299& 11.7+11.3% 02 eI (Table 29).

Table 28. The feeding frequency of male and female and the mean time of

feeding interval during 567 minutes”

Day after hatching

Sex
5 days 6 days 10 days
Male 0 0 0
Number of feedings
Female 16 5 12
Time of feeding interval 25.8420.7 27.5+17.0 11.7£11.3

(Mean£SD) (min.)

*The data have been obtained from observation of the Mulyeongari sample (brood size=1), 2009.
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AL 329 Fx|o A A2 Axt 20099 Eol] Eotg](Brood size=1) T4 ©]
23 w7bA] BE R A Aol derstal ATk #AH = (Brood size=2)
N o] ol v &S H3xr|E= 4H(50%) FH(50%)°] s A3 -
st 1044 Hv e FA 37.5%, FH62.5%F YEIR o, o4& A IA

25.0%, FR75.0% % FZ 0] AR HIx7} =4 etk 20103 % B2AH

(o3

2H(B Area, Brood size=3)2 97 o] 7| H|g] Fo] H1%E(88.9%)7F ¥ Hl %
2 wolE otar AU 2009d%E FF 2 (Brood size=3) F-3F Z7|odl= UA
(47.6%)°] +7(52.4%) et 2w A ygho, 731 5ol = S2(56.5%)°
TRA35%) B £ SAHAoY Apol= AL gldth kARt 2010d =0 #2
& I A= (Brood size=4)& 7ol Z2a FA(F-3t 54 A 56.3%, F-3H8AA:
7.1%) dek SR FolE7F FAEGE Fko U wol Wk Apo|rh Bol =
AL oAt

Mizuda(2005)+= Madagascar Paradise Flycatcher( Terpsiphone mutata)®]
Aol A gl A 7] <= (Brood size)oll whebA] oF-5=2] Fol] H]&o] o]zt y, 7t

A7 ST A o ARk A gl Fa, ST Bess o

_

o1

7} o] golshi= wol&o] =rhal HaskQlth - At A% shajAl 7] =7} st )
A= 7HE HL Z90] (Brood size=1) A8 A= A 70 & vf #2

2 HR o} Agke] 39 o] 55 @9ty ¥ 2] (Brood size=3)9] &

=gtk T3k ASAMAI= (B Area, Brood
i Ao, FFAMA =
A

5 ACE shARE gl 7]

O

A %= Madagascar Paradise Flycatcher®} #Zo] $hull A 7|47 2S5
S Aol oeliA SF7F o] FoA A, 53] kel oA Folrt 2 WER o
Fol ALy of £ A Q1 A= Aol A HY 2 RIER Fo|s
el gkl A7 e A ol HlEo] sgobkA bt Hlsest

Frhe duE gA¥ 5 U,

u s
ol
I
o
o
e
%0
32
)
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SHAIRE AJztel Holol & AL it} Egolg] e} AFAA (B Area) WA A
Z17F w5 =3k "AAA 77 ol AW FARCOAE B WS dojye o=
Holt}, Jahn(1939)9 Ao A= 7o) AstA A ES 71 A4 (Figure 44)0]

HEHM ZE Asted Ak Bol &MshaL A7 E S5k e AlRES &

M

HlelA ereva nas . mep B AT 22e T ASE S5
Hob A5 YA = Aol sl SR Ao A7eh wEH SR

Bo A}

Figure 44. The change of the male's ornamental feathers. A: Before deplumation and
B: After deplumation.

Collection @ jeju



Tt FEY. W37 (Cuculus canorus)F 29| A W7, ¥& S35 44
A 2= HASE 1A E@Z(Obligate brood parasite)ztal &z, Apale] A 71=

o
parasite)2}al ), AHbd o g HA BEebxE Edbxel B =23 U, 2009).
Seuete] Bekxe wAr] oo ’elew A II(C. saturatus), VHARE(C.
fugax), +7°)(C. poliocephalus) 4&0°] AA3t}(Z, 2009). B+ & =4
Z5olA wo] ®Ho] Ah(Hamilton and Orians, 1965). &yt
oA Erghe] ek A= A7 e} FHEH 2l Eseol (Paradoxornis webbianus
fulvicauda)oll gk AG-(H, 1996), FHw & wolo T gt gk A+
(# &, 2010), W=2#7](Sturnus cineraceu)®] “s# A&7 S Eke dig A
T(H, 1997) & U, St gakol] g B2 A7 A= o, ALeA
Fu L Ak AA Gl g A= s gHxY ads Eok AR X
sttt X3 (coevolution)oll theh A7k @Weol &=L 9th(Rothstein,
1975; Brooke and Davies, 1987; Nakamura, 1990; Rothstein, 1990;

X3 (Precocial)

Higuchi, 1998; ©], 2002; 7, 2006).

AT ol A7A =) B Folol A Amelwale] FAo e @ Alde A
How nuwx okeh mebd X e 20080 w2 mwae] Ao
Ash 20090 Breto o4lHE ¢g Amelute] o s

d
FAA B B B2 wEsH] 98 AT
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1. meleAe) X0 eee e

PN

Hel
ut)
o
ol
)
&2
rir
iU
ut)
o
fru
o,
>,
gl
rlr

(o]

olo AF AT bAoA SRR BHAS &

FAAEA S A% Alse gy 273 453 gdoz o4y
= ¢S5 ALE33 Y. A5+ Wizard Genomic DNA Purification KIt (Preomega,
USA)E o]&3te] DNAE 283ttt 2011). F32F S&-S 9]¢ PCR (Polymerase
Chain Reaction) W< Herbert et al(2004)3} Kerr et al.(2007)2] Wil =35k =
&)3}a1, Maxime PCR Premix (iNtRON Biotechnology, Korea)& ©]-83fo] wh2-3F 3
Thermal Cycler 2720 (Applied Bisystems, USA)ZE o]-&3}o] ZFZ35}9t})

Primer= aviCY_F (5'-CAT GAG GAC AAA TAT CAT TCT GAG-3")¢}t
aviCY_R (5'-ATG AAT GGG TGT TCG ACT GGT TGG-3', product size
600—bp)¥= o]-&ste] T3ttt

PCRE denaturation 94C 1%. annealing =%o|A 1%, polymerization 7
2T 285 1 cycle® 389 30cycles 3T 5, HFAE2 72TolA 1083+ 4
AleFIth. PCRAME S 1% agarose gel oA A7lsto] gQletin;. SFita2
g4l § DNA Mg AAe o] &3ttt DNA #4714 E #42 MegaBacel000
DNA Sequencer (Pharmacia, Sweden)E ©o]-&3le] AA3N 1, A24H AEELS
GenBank DNA database’dollA] BLAST #HAMES T3 Hi FAXAES A6

= Ao o] g3ATH L 5, 2010; Park, 2011).
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L. 5= 7hA9 A7)

2008 79 274 #EHE mHAje] FA A A wAje] A7 7F obd
g2 AE gdsiitt. & 542 8 A g7k g = Zedste] glst A
o] gw) 7] (C. saturatus) M7= IHHE AT Figure 45). WHolgw 712 A7) =

Hyot&o g HLa2M Ho zky = Zo] EAo|G(Tojo et al, 2002).

O

Figure 45. An Oriental Cuckoo chick hatched in a Black Paradise Flycatcher
nest. A: A female giving food to a Oriental Cuckoo chick and B: An Oriental
Cuckoo chick with the well—defined characteristic (arrows).

ol 7] = w A7) of B2t} of S| TR EC] HUE w2 T T
Aol W71 (C. micropterus) 2t T-Ho] o4 slelet age] A of
HI7F 3l k7l e] Zhgoll= A Zlo] Hol7|& dr(e] &, 2000). 53] o]F
2 2009355 [UCN©e] A3 Red Listoll #HAH E)4F (Least Concern) 2.2
=5 o] ti(o] &, 2001; King, 2005; http://www.iucnredlist.org).

ZAPZZE SS9 v A A A M= BExE Bk = Rekgler, o

sl

ol

1

=
o

7E, 2009l B oy 2w 7] (2008) 7F Brehdl Lo mEE 40mA = Holxl Stol A
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2. 2o 2 iHE & FHHx

Figure 46. A brood parasite egg (A) and a Black

Paradise Flycatcher egg (B).

A <oF 7]

£ oe
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B 1490 AgEdE H312 514 ¥ TTE Qhstal Y AR Hol X
E7]3 Ao ot web FA19 S BT FAS WdEale] Baekgl
t}.

Nneuaf o] e 9ol o] Fil N Zo] AX Q57] RO R HolH
odo] ¥ TYL FF Zo| & Fio] ZAA ubdo] Hof Qe Flo] 5A ot}
(Figure 46, B). 3}A|%k Bgto 2 oAu= &g AlzZo] AAxoz d ZAS u
o & 39 dAel &4 vho] = HA le] F1mejEale] dIt= Aol 7t AU
CH Figure 46, A). 1831 71majwha)] o] 7]+ H F74 o] 20.56+0.11mm, ©7

o] 15.61£0.86mm 12|31 FAi= 2.8+0.4g o]tH(Table 29). BF&H O = o)Al 5= &9
371 7ol 20.99mm, YA o] 15.54m 7] A 11melwae] <t xko] 7t 1%
O H(P>0.05) A7} 2.4g 07 A o] eke] S AIQ] 2.8gH th= 2to] 7 AU
tH(P<0.01).

wet FAE AL P4 azl= v vsste] fFAAHEAl S Fete] 5

w5,

Table 29. Comparison of brood parasite and Black Paradise Flycatcher eggs

Size of egg(s)

Species
Major axis(mm) Minor axis (mm) Weight (g)

Brood parasite 20.99 15.54 2.4

Black Paradise Flycatcher

20.56%0.11 15.61£0.86 2.810.4
(Mean*SE)

3. g% © 99 H44 BHS 5

%

=
& &7

Edholgtal o= 4o A 24 Ay JAmeEAzE obd wr(C
canorus)®t FAFEE Ao 2 UBPATHRFAME 97%). 7 WA H2d S22 vjAE(C
fugax) &2 WEFTH(FALE 90%). wehA A tistadolA 2009 d 520l s &
Ho g oAl &2 geto] gton, 20080l XA HAE ek sfAQ] 8
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ofgm 7= obd o= YERt(Table 30).

Table 30. The results of BLAST utilized for the identification of the
brood parasite embryo and egg using the mtDNA CYTB sequences

No. of DNA Similar species Smilarity
Sample

SIS Scientific name Common name (%)
Terpsiphone paradisi Asian Paradise Flycatcher 97

Failed embryo TO1
Terpsiphone cinnamomea Rufous Paradise Flycatcher 92
Failed Egg Cuculus canorus Common Cuckoo 97

| T02
(Brood parasitism) Cuculus fugax Hawk Cuckoo 90

o,
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AL0F AP 9% HNS £A

AME9 agls HH18 gAAE ANEE ZEa 9leH, Songd 7|52 TU g

AL TR YakaE, o AHE, JhA A, dol, 17 AH, dF 5 YEdE
ol AF&¥TH(Slater, 1995). T3 Be &
(Machteld et al, 2007). 9] A8& &S 7] 9t 44 SAHMEZ AFSHT
(Paul and Miller, 2008). 183 4 AE e QlojA FH o AR IEHE 544
7} YEpdithE 71 o] Bok(Timothy et al, 2006).

27 SA8AEE AEeARl AoA Bol] AFEHNeH, 53] AlHdd g

TR dEo A Be& AF7F HYEH Ak (Ronald and Falls, 1975;

2
o g, 1994; &, 19965 &3t 7, 1999) 5ol slow, 2 F-Fee} Songs M
ATt =, 2006) 2 wHe ] BAE A7 SANS L4 S, 2010) 1¥]
e ST 2 o] EA diF A (=9 A, 2002)7F 3
AulegAfe] 2= o 74+ "] Jej= vepduh, A317]A 7€) 2] e}
e Aol Al Ao wje] &e, A7l A HeolE Woeta & we] el el 4
As 5 ol 7 HEE ko vk AAE(Alarm Call)2 H o2 RE 22l B
7HE5E Bash] 93 W 282 715 Aol @ A7, Aol tiske] Aale] A
= LAY, dAA 5 A A Ao EAE e A
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H]T] 4] (Cannon XL1s)E o] &3}o] WA 7|7 FoF Jdo s =351t (F
480%). vt QoA w3tE AU B3] Songd CallE sl AHS

fllo
I
o
_OL
Kl
lo
T;
ﬂ
=
ay
<
@D
w
o
=
o
il
i
&
re
-
M
lo
k<)
oglt
ki
=
(@]
09
ay
o 3
fru
O
o,

(Waveform)3} 2~ E = (Spectrum)= o] 884 4 sttt a8l 313 oA
S (note)3td} &4 (phrase)7te] Afol & A5t 7z} 131 Alole] A 7HA S =
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Figure 47. Waveform of Black Paradise Flycatcher alarm calls. INID: Inter—note

interval duration, IPID: Inter—phrase interval duration.
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Ame e BA G FAFRAA #3000 o4 ebgh g7 B9 A

(phrase)& AR 23, gtgdol A 443 sfdS detar sle A Fsiitt
(Table 31). 3&(Wave width)2 24 o= A4tstH £7) 7
TR wet Aok |- ol TAsHy] el 3ol A4 o= vk &
dEo] gFe i FAQ FFdTS HoTh Figure 49914 33 S 492 4
°F 0.18%(sec) Atolol A #t&2 dAHGHA YEpL = 43S Holal . 29 EY
(Spectrum) @] 7 38Fe =3 (Frequency)’} 225 XX += 7
(Figure 49). @4 MATLAB Program= ©]-8-3a14 T 4535 (Center frequency)
AR Ay, Agol= S350 AAEke] HA £ 5 HEhaL e A
o o U (Table 31). o] BFALS & FY ddAM= 22 B3-S e
L ATH(Table 31). ZF AAIE] Al 71 &AM He A 4= o4
S A r 7] 98l SAS Programs ARE3le] ANOVAREAS 3 Ay A S5 7o
© Apol7b vkl yrgkom(P>0.05), + A &%= 2 &3+e] zkeol7) glvkar vhskot
(P>0.05). 12]ar Al WA 5 A ZFo]7F gl A2 Yghth(P>0.05). whephA] A
w3 24 28 A F5 el Aolrt fle AR ueh AR RS e
A g 5 3

Ak A7k He] g wle] AAIS(Table 312] NO. 1~5)3} FA19k 249k 4-5-
(Table 319 No. 6)7+¢] ztol& HAst7] $13] Wilcoxon Two—Sample Test® 775
Az}, Aok Hel s Wl AT A9 717kl Sl wje] Al Atelell TAFIe
(center frequency)i= 2Fo)7} = A= USITHZ=2.1493, P—Value=0.0316, <0.05, n=57).
AN AW Hel e welle i A 5ol 3.5KkelA AlEelA =R &3
AR ol o= AES wWaL Al Mol Ea5E dehliy, SX0lA Zhke] A

AS W= 4.0 kizo|Ale] BoS S golg 4= I tH(Table 31).
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Table 31. Sonogram analysis of six alarm calls

Center Center Center MeanxSD
No. ~wave frequency (kiz) Wave  frequency (k)  Wave frequency (ki) (Kkz)

1-1 3.537 2 —1' 3.586 3—1 3.559 3.561+0.245

e 1-2 3.929 2-2 3.929 3-2 4.018 3.959+0.514
1-3 4.189 2-3 4.123 3-3 4.116 4.143+0.403

1-1 3.535 P —1 3.508 3—1 28670 3.523+0.137

2 1-2 3.873 P —2 3.795 3-2 3.804 3.8241+0.427
1-3 4.069 2—8 4.100 3-3 3.976 4.048+0.645

1-1 3.508 2.t 3.493 3—1 3.427 3.476+0.431

3 1-2 3.7 35 V=2, 3.694 3-2 3.822 3.757+0.640
1-3 4.064 2=3 none 3-3 3.954 4.001+0.778

1-1 3.560 2=1 3.383 3—1 3.305 3.416+0.131

4 1-2 4.113 2= 3.702 3-2 4.057 3.957+0.223
1-3 3.540 2-3 4.079 3-3 4.194 3.938+0.349

1-1 3.657 il 3.258 3—1 3.212 3.376+0.245

5 1-2 3.768 R — 2 3.802 3-2 3.795 3.788+0.018
1-3 4.013 =8 3.851 3-3 3.827 3.897+0.101

1-1 4.672 o= 3.540 3—1 3.589 3.933+0.640

1-2 4.351 2= 4.650 3—2 4.000 4.334+0.325

6 1-3 4.456 23 4.610 3-3 4.000 4.355+0.317
1-4 3.248 2—4 4.684 3.966%+1.015

1-5 2.994 49 4.650 3.822+1.171

7} A AZEAHINID) ol thgk ANOVA #7843} 2fol7t gle Aoz ygtt
(F—Value=0.67, P—Value=0.6185, >0.05, n=29). ©] A3= 7} ZA1gol thgl =jo]7}
Al glok= As onlsit ZAA 7 FAA Hols W(Zmeldh) o] 2t 29
INIDgE Al 23S W (2molu]) o] INIDgLO 2 vroj A T4t 17847, A
2 2 A AEE o] (F—Value=6.19, P—Value=0.0183, <0.05, n=37), Satterthwaite
methodE ©]&3te] T A A3 F+ 15 e a7t A5 & 5 AT
(T—Value=2.08, P—Value=0.0464, <0.05, n=37), ©] 23} 71%2] A7 (Park and
park, 1997; A &, 2010)91A FA ol 7M7te] ks 297 He s A5-Eot

B9 A FobAE AT Wrke 480 dXs3 vk Telm AAS

9] 34 (5¥) = 2ol 7k AATH Table 31). AA o] TA|ollA Hel HolA <l
= W BE Al B E2o® vEh=T(Figure 48) F 4o <4 (2m o] W)stdA
5ol g W YERtH(Figure50).

MATLAP Programe ©|-&38|A S47HIPID)2] A& SAHT A} o8 272
LERETH Table 32, 33). o] Axb= A718 ok7ko] LR AL} whalx| = Ak
o] th= AL 9Jn]FHF—Value=7.90, P=0.0218, <0.05, n=10). 3kx3t 522} 77
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= ARl aeloll o3 = 15 (Table329} 33) Fholl= &Fo]7F fIATHE—Value=2.54
P=Value=0.9989, >0.05, Pooled Method T—test F—Value=—0.30, P=0.7626, >0.05, n=12).

wepa] FA kel Aol mE AAS 2bol= 27HA 3|® (pattern) &2 L ERLE
H, A AA ™ (pattern) 2 Al 7o) E5o= AAES He A+ F #A I
H(pattern)> T4 Wlol4ko] £5-& = sfdolth. 18la AAlgS Haide 5
A9 (center frequency)®] Z717F 3 & BA A8t F WA, Al HA
o0

o= Agel A AAWgel FA BHF AFE A SVH £ S

=
< Witk 28 SHINID) 9] AlRbARel= glont S8 3H(IPID) 9] o] 8h4] e 3ttt

Table 32. Interval duration of the inter—notes and inter—phrases of five alarm calls

No. INID 1 INID 2 INID 3 IPID
Wave section 1 2 1 2 1 2 1 2
1 Duration (sec) 0.255 0.219 0.242 0.232 0.285 0.233 1.552 1.776
MeanxSD 0.245+0.023 1.664%0.158
Wave section 1 2 1 2 1 2 1 2
2 Duration (sec) 0.248 0.215 0.285 0.211 0.287 0.215 1.718 1.753
MeanxSD 0.244£0.032 1.846%0.181
Wave section 1 2 1 2 1 2 1 2
3 Duration (sec) 0.243 0.254 0.295 none 0.251 0.205 1.680 1.917
MeanxSD 0.250£0.032 1.799£0.168
Wave section 1 2 1 2 1 2 1 2
4 Duration (sec) 0.193 0.596 0.249 0.251 0.250 0.256 3.086 2.547
MeanxSD 0.299+£0.015 2.817+0.381
Wave section 1 2 1 2 1 2 1 2
5 Duration (sec) 0.234 0.224 0.278 0.222 0.288 0.211 1.957 1.507
MeanxSD 0.243£0.032 1.732£0.318

INID: inter—note interval duration, IPID: inter—phrase interval duration.
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Table 33. Interval duration of the inter—notes and inter—phrases of the waveform
No 6

INID 1 INID 2

Wave section 1 2 3 4 1 2 3 4
Duration (sec) 0.193 0.188 0.221 0.253 0.198 0.268 0.228 0.224

Mean=xSD 0.222+0.029

IPID

Wave section 1 2
Duration (sec) 1.842 2.281

Mean=xSD 2.062+0.031

INID: inter—note interval duration, IPID: inter—phrase interval duration.

7o Adle B2 ZRE hiokal JOH(Gill, 1994), i song¥ call=
A @ d gtk (Thrope, 1961). A2 2 uf7] o] FAo] 342 Aol A %L
gnE ZRdga Ba ek (Y 5, 2010). DagwAe] AASE FHolA i
oulE WESIIL 3le Ao 2 AAHET ol f+= Ay NaeHA o FA o sSmil =
Eo7bd gzt 342 A @3 Aass U7l AlFEt o] siee
Figure 489 #l¥1¥} o] 35-(note) o2 H & A
Q1] ZEA el oA aElE WA T E THAZ o] FaAY shA = eokth. kA Rk
2mUl = ek Figure 509 sj©ld} o] F-(note)o] 5 oS UHA o]
THA] AZMA R o) F ettt elal Ao Al AR FAAE k. Rk
WAl (Zosterops japonicus)Yt ¥HAl €} & AP [T AT oW AEE U
A i vk FAR Bo7PHA o5& FolFTh kA a2 Ao
FHoRE o wWik= oo ou7t A Ao ddE

AuE]eaf el ol st AASS thE AANAE Ao ouE Fa glov o
TAEOIY AKLE A7) 98 A sk AMEECAE fAE =3NS AT

AR Agetal ot wEk aeEajel Zo] A ZA M 54 & Wl
&

O
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Figure 48. Sonogram and waveform of alarm call No. 1 in Table 31.
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Figure 50. Sonogram and waveform of alarm call No. 6 in Table 31.
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Appendix 1. Endangered species capture application form(Black Paradise Flycatcher).

HIPHE o = 9 7| .E%DiH—%IDIg—}:}DOIé!DJI]‘ET F
| o= ae | ORsOEEOSEOSNYONE | S
Hz008-13% ! OERIOE=0DA
AB(HERD A9 = A 2lel TBOYZ G wwwn
A4 #) da = 010-#***-0582
o 4+ 2] o HEEHEAR T #H2H
o & H & [Terpsiphone atroardatal
1 F 3070 sZPRE | slvid-2011.0751
5. 2L H=HF (A2
3 LY 3(HB2)2 A2AT Ao 20 Asselor Y
A 71E £EE TEHAGAL H7PITo] ZaE Feos 2 FHkE Y
. ZH0] AdEo g oo Yutete zHEEEAE oF ZH, 27tz E
& oo 2% FeoE F7FEA B2 ExE AMop T
H7P2A | o opHEASETY AH14ZH AT B Z2W MR H1729 FHA
oA 78 & 58 o|uj]] LAl Fh, M, TP S2] Zajas
2ol 7Hsst A & 28 HR)E ARSI Ho A nsfojof &
o9 27 Bl opEEAIEETH 5 B gES Huist A 2 FoIE
HL £ glS

oo

ropdE-deray, A4z 9 2 AEFE H1szAzEe F30 st
EEHZI0MEE-A=S] mEF OAF O 0oy O7kg OfF OEE O OFY
O9he K O#lE ODAHE 2R o

FAAAAdEEAAF M

1 BEA/IOMIS B TRAHSE St wols HIHEE Fuiseor TUT

2. THAHASE I EEAIOPISNES 5U ool FABRHBAITO Jnslodor Tk

3. BYFEERIETTE
BEA7I0pES )

4 #7bE0l O HHE MU Fools

ghdatdoR Py

210mn= 297w B ZEI(1L) 1208/ /m)

- 103 —

@ jeju



QoA 20083 FE 2010

o)
=

shof A=

S

171 <

°

ul
=1

=

=1

A

Al
al

o

A

2l e

Al

FEivebe] A viebeel s A9 Tie

|

-

7
1. =A17]

X ) @ua m@ Bo X oF oF T Y wu nrwu
=T " N OK - T i CRECIEN
£z =%k E _ 2Pz T
w ¥ R % L . e Jﬂ T o
L Eiferg il 4l
B TSy 5 TR o 2o
o ]ﬁ% w 5 + ~ X of °o  Br
oK gl wl Bv o e e mnﬁ MM mw ~
B BoET TR T o oW
o - N il
o = L m o) o = < O Am
iy ML O o X M.m 5 mﬂo % (Y
v R NG G < a3
= A% o= ) W_M_m & LR b = =~ 9 1y
T BOEoE X WS o
N - T FK o) W = ™ oy N e
3 I C o - T B L
o El T ~ W NN I
T o q o MmN N o o= N N
— — ) - a 7 O%E R - 7
0 ﬂ\A (< El_ ‘_Ir.” - = et = ‘_II.VV ‘ml C|_
3 o Moo oE TR O W T A
= gl T M =k W N
T T T B A TR T SO IO
T RO B xooN o oy | 8 = m o o
N L7 SR o 5 X o ERC-
a on G e A O - = R =
H w O XX Y TR
- W w7 B A = z B R ow X B
B T T gy E F T o o w oS W N
ﬁeﬂ T o S H X ﬂrﬂ 5o mm %o o M
TR T - w it ) ST
= oo @ TRT R b4 oo o
N o S ol Ry R
o = £ - - - U= S = W e
iy o A O e COC g X
_ X ol B Mo ~ o o X o
B oM ~ Mo X XA K mk AR o ) (s

=

Foz, =R}t Aol 5mo

— 104 —

= O
T

o of
by, Futo] 520

=

8
5

&= 300~8001Ix

ol d A7} gr ¥ ook

’

Collection @ jeju



4. SAMES} T2 2 &Y A&

Exo] A7) A 75.95+1.18mm, WA 59.76+0.66mmo] 1, AHRe] zlo|:=
41.1740.70mm, 5%] 9] o] 94.254+3.18mm 18] 3L A= 7.12+0.48g ©]Ath A9
Az= o)7], Ahy 2 iy 5o Vg, iR AR|EE o] FojA] glow
A A o7 ARgShE A2 A Qe el 1Elar Ao Zldelglnk Aje] ZlE e
A EAE Bl £ SRS 3 A JumAe] Jlde wEE e, 7] 2 A
Zhe Hol S7hE ZIE R gjotdn) T4 A7) 7oA 22¢ Aol M= AoR
ZALE AL A Bl= 7|gbe] o] FE Al & HARE ZEe olf= Frkel o] Atk 1
ol A4 A7) QA EE o]Fojx o, upte] Gl A ut ofF 3l Ao o] F
AR} kg TA A FAEE 2V]de g7t o] TAE AN v &

2 252 539 NFe "olHu el vFe] okt Ag Slsr

it

5. ¢l A, BATE, 49 27 R &Y X

ol B BE 2700 49 2 For] Wit 3719 L& Y Ao U
Wk FeATES Lol 470 TR 29%, Lol 3/ TAE 67% 1E]a Lol
2711 TA= 100%2] F-3h&S YEEt) oA FES 4719 Lol 100%, 371<]
& 50% 12]aL 2789 o] 100% o & yE 2749 o] o] EEo] w2 Ze
2 Vet HAATES 4709 o] 29%, 3749 & 33% 1Ear 27)9] 2ol
100% 2.7 Vel 271 9] ¢o] oA FEo] %2 Ao R YERTE ¢ it A7)
Za FAE 2.8+0.4g0|AT} %
of Fg], F-3 ZEja A v g JEAS dehlsloy, Euier mels
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6. HolAdH} Ho] H &

HA R o A dgo]= Effo] os AFE +F2 3] H(Diptera), Wb}
(Noctuidae), 717 #(Araneae) Wy (Pyralidae) =22 #HZHITH ALAE=
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