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Characteristics of Breeding Birds Community in Relation to the Forest Environment

in Deogyusan National Park"
Jae-Pyoung Yu’, Seon-Deok Jin’, Hyoun-Sook Kim®, Joon-Woo Lee’, Woon-Kee Paek’’, Ho-Kyung Song7*
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ABSTRACT

We studied the forest environment and characteristics of bird community between April and September of
2010 on the Hyangjeokbong area(A), Baekryunsa area(B) and Anseong area(C), all in the Deogyusan National
Park. Hyangjeokbong area of the high latitude ridge was characterized by the Taxus cuspidata and Abies
koreana etc., and deciduous broadleaf forest species, such as the Quercus mongolica, with abundance of
subalpine zone coniferous trees, the Hemerocallis fulva and the Rhododendron schlippenbachii, while the areas
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Baekryunsa and Anseong were primarily characterized by deciduous broadleaf forests, with the valleys

showing Fraxinus mandshurica colonies. In terms of the DBH(diameter at breast height) of trees, between 11

and 20cm showed the highest frequencies, while over 30cm was the highest in Baekryunsa area and the lowest

in Hyangjeokbong area. Furthermore, in terms of coverage in relation to layers, in Hyangjeokbong area , the

coverage volume of the lower layer was very high, in Backryunsa area, the coverage volume of the middle layer

between 8 and 12m was the highest, and in Anseong area, the coverage volume of the upper layer over 18m was

the highest. A total of 53 bird species were observed during the study period at the Deogyusan National Park.

The numbers of species and density of areas were 25 species and 45.20 Ind./km for Hyangjeokbong area, 50

species and 58.63 Ind./km for Baekryunsa area and 35 species and 66.89 Ind./km for Anseong area, with

Baekryunsa area showing the highest number of species and Anseong area showing the highest level of density.

In terms of dominant species, in Hyangjeokbong area, Cettia diphone, along with species which inhabit in

grassland and shrubs, were the dominant species, and species which live in the canopy layer, including the

Aegithalos caudatus, were found to be dominant in Baekryunsa and Anseong areas. For guild structure, bush

nesting guild and bush foraging guild species were the highest in all areas, and the hole nesting guild and the

air foraging guild species showed the lowest proportion. This seems to be the result of the low number of trees

with diameter at breast height of over 30cm, which results in the lack of nesting grounds for hole nesting guild

species.

KEY WORDS : DIAMETER AT BREAST HEIGHT, COVERAGE, DOMINANT SPECIES, GUILD
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Figure 1. Map showing the survey areas in
Deokyusan National Park(survey route;

A—, B , C—).

(A : Hyangjeokbong area, B : Baekryunsa
area, C : Anseong area)
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Table 1. Conditions of 3 survey areas
Areas Distance(km) Altitude(m) District
Hyangjeokbong area 5 >1,300 ridge
Baekryunsa area 10.2 600~1,500 east slope and valley
Anseong area 4.5 600~1,300 west slope and valley
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Table 2. The criteria of nesting and foraging guild in
this study

Guild Major nesting and food resource
Canoypy canopy layer in forest

Nesting  Hole tree hole in forest

Bush bush and ground layer in forest
insect larvae in leaf, branch,
trunk and bud

insect larvae in bush and ground

canopy
Foraging bush

air insect larvae in a gap of forest
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Table 3. Importance value of major tree species in Deogyusan forest by survey areas

Species A B C Total

Scientific name Korean name v OR v OR v OR v OR
Quercus mongolica Az 11221 1 54.46 2 33.47 2 64.82 1
Fraxinus mandshurica SuuhE 6.22 13 66.32 1 22.09 5 31.00 2
Abies koreana AP 35.37 3 9.34 12 29.64 3 25.10 3
Acer pseudosieboldianum ook 2391 4 17.80 16.89 9 19.48 4
Quercus serrata SR 22.60 3 23.93 4 15.71 5
Pinus densiflora ENBa-s 4191 1 15.44 6
Carpinus laxiflora Aoy 17.51 5 21.69 7 13.76 7
Taxus cuspidata T2 35.71 2 5.52 12 13.19 8
Fraxinus sieboldiana A EFY U 8.87 9 6.98 15 21.17 8 12.73 9
Styrax obassia Z=u) 11.12 9 22.03 6 11.51 10
Carpinus cordata Vvl 1a=s 9.03 13 14.66 10 8.10 11
Prunus leveilleana L= AR s 8.00 11 9.40 11 491 14 7.40 12
Cornus controversa ZZ=UR 12.77 8 8.76 11 7.20 13
Betula schmidtii ig=gBans 15.42 5.02 13 6.86 14
Acer mono I2AR 7.11 12 7.16 14 4.80 15 6.39 15
Rhododendron schlippenbachii 2z 12.55 6 6.24 16 6.07 16
Maackia amurensis eV 12.95 7 4.66 16 5.85 17
Symplocos chinensisfor.Pilosa A 12.97 5 4.15 18
Salix hulteni TEHE 10.31 7 3.29 19
Betula costata AA YT 9.46 10 3.16 20
Betula ermani AFA U 9.88 8 3.15 21
Pinus koraiensis Bt 413 15 483 17 2.93 22
Acer tschonoskii var. rubripes AlG R 8.13 10 2.61 23
Magnolia sieboldii =l B 3.44 18 3.84 18 2.47 24
Morus bombycis AL 4.32 17 1.48 25
Fraxinus rhynchophylla S 4.62 14 1.48 26
Betula davurica R =ly= g BN 3.70 19 1.25 27
Sorbus alnifolia U 3.54 20 1.19 28
Kalopanax pictus SR 3.45 21 1.15 29
Tilia amurensis iR B= 3.15 19 1.09 30
Number of species 15 19 21 30

IV : Importance  value, OR

50

: Order, A : Hyangjeokbong area, B : Baekryunsa area, C : Anseong area

p HB HC
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Figure 2. DBH distribution pattern of upper tree layer
in survey areas(A: Hyangjeokbong area, B:
Backryunsa area, C: Anseong arca)
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Figure 3. Differences in vertical foliage structure by
survey areas(A: Hyangjeokbong area, B:
Baekryunsa area, C: Anseong area)
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Sl AT 3 H Y AR HoflA] 2010 4L FE] 77}
Ao WA7| 5o WEE 2R/= T 5350 UtH(Table 4).
FAFAG(A)NA TEE 2F= 255090, WHARR Y
2 50, SHIAI A HEH 257

= 35508 WHAR| oA M B FhE VISR
Ul AR HEZ|Ao] 4520 Ind./km%al, WHAR| o]
58.63 Ind./km, ¢FAJ 2] 9-& 66.89 Ind./kmE 7]|E3}o], oF
AN BT 1 Sl WA o et U
SR Ve AnE ny

TUHGEe TFREe TR Yo] ZH7) 2.449} 4.43
o191, WA SJo] 217} 3363} 7.6019L00], SH ]
o] 217} 3013 5.960.2 WA Glo] Friopret FEN
T2t 7P =8kaL, sFAE A o] 7Y wektt

FAEAYY AFS HAHM  Cettia  diphone
(35.40%), *=HE WA Emberiza elegans (12.83%), XA}
Parus ater (6.64%), WX W-H Turdus pallidus (6.19%),
QE0| Aegithalos caudatus (5.31%) 5O2 ZX|9} #&
o AHER: F50] 4] SHaAT. 53] IR £ B
S} e Fol AN R0l Rt

WHALR] G O] S HF L QE0| Aegithalos caudatus
(10.70%), =M} Fringilla montifringilla (7.53%), A+&A|
Phylloscopus  coronatus (6.35%), ZI¥}X|W-H  Turdus
pallidus (6.02%), = E BN Emberiza elegans (5.85%)
TR RO pRTo| AASHs SEwol7t A9l w4t
Ak ALEAR] HAE €5 & o5 st FE7 YAl
A0 7 FAFEHEALAE QoA HE Aoy, wvf
o= 3% 700m ©]5Fe] A A the} 1,400m ©o]/Fe] 1L
o T oA FHEESITE 11 9] AREA, SlufAjw 5
F& 1,000m o|5}e] AFY Ao A go] IEE g}

SHR|H o] eH-ES QEo| Aegithalos caudatus
(16.94%), HoHYLEF=0] Paradoxornis webbianus
(9.30%), *=FE YA Emberiza elegans (8.64%), “51LH|
Sitta europaea (5.98%), 29X Parus palustris (5.65%),
S uf R\ WY Turdus pallidus (5.32%) S22 2E+=0], &
2ofz] 2B eo], SepeuA) 52 WA oh}A
o] 30T % 700m 0|5k Az|gel 1,400m o]A}e]
A BEYo] Ltk

Abgol A #AShH= 279 A2 AAAEA AF-ISHY
of e W7 ek ST oS AAH L
2 AR 9] b onlsh, Holxkgo|ur AR
2A1A T toFgt 7138 AlgallEr] gl 2FatFe
Hirol ZH-of g3k F7| HtiEstades, 1997; Johnson
and Freedman, 2002; MacDonald and Kirkpatrick, 2003).
E3h AT O] TR 270 Hol)l 2F] F
H - (Newton and Moss, 1977)2} SA|*}2] ©]-&X=(Martin,
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Table 4. Breeding bird density in survey areas

No. Scientific name Korean name A B c Guild
(Ind./km) (Ind./km) (Ind./km) N1 F2
1 Aix galericulata or 0.20 H b
2 Buteo hemilasius Sl 0.20 * a
3 Falco tinnunculus Bz 20| 0.10 0.22 * a
4 Phasianus colchicus 3 0.10 0.22 B b
5 Streptopelia orientalis BEIREA 0.60 1.37 0.44 C b
6 Cuculus fugax o A 0.20 0.67 * *
7 Cuculus micropterus AL S| 0.20 0.20 * *
8 Cuculus saturatus H o] 2] w1 7] 0.40 0.29 0.67 * *
9 Cuculus poliocephalus =4 1.60 0.49 0.22 * *
10 Otus scops 2R 0.22 * *
11 Dendrocopos  kizuki EX = g el 0.20 0.88 1.56 H c
12 Dendrocopos canicapillus ~ O}&2| G} E] 0.10 * c
13 Dendrocopos leucotos e Murhaty] 0.40 0.20 0.22 H c
14 Dendrocopos major Q Aurily] 0.10 0.22 H c
15 Picus canus AHutrltg] 0.10 0.22 H c
16 Motacilla cinerea =Skl A 1.27 0.67 * *
17 Motacilla alba st A 0.10 * *
18 Hypsipetes amaurotis ZaraLg] 2.55 3.11 C c
19 Lanius bucephalus | 7}%] 0.39 * *
20 Cinclus pallasii E7HHY 0.20 0.44 B b
21 Troglodytes troglodytes Ex A 0.98 1.11 B b
22 Luscinia cyane ENRSRCIDAY 0.40 0.59 0.89 B b
23 Tarsiger cyanurus S TA) 0.49 0.89 * *
24 Phoenicurus auroreus N 0.40 0.59 0.22 B b
25 Saxicola torquata ALu 0.40 B b
26 Turdus dauma SR 0.10 C b
27 Turdus hortulorum = 0.20 0.49 0.89 C b
28 Turdus chrysolaus -2 2w 0.22 * *
29 Turdus pallidus 3] v 2] w3 2.80 3.53 3.56 C b
30 Paradoxornis webbianus — H21 g QB 20| 1.60 2.65 6.22 B b
31 Cettia diphone ey S N | 16.00 0.88 2.44 B b
32 Urosphena squameiceps =AY 0.29 0.44 B b
33 Phylloscopus inornatus L= EA 0.20 0.10 * *
34 Phylloscopus borealis A& A 1.08 B b
35  Phylloscopus coronatus AREA 0.80 3.73 2.00 B b
36 Muscicapa dauurica ENEL N 0.20 C a
37 Cyanoptila cyanomelana 2324 0.60 1.18 222 B a
38 Aegithalos caudatus QL E%o] 2.40 6.27 11.33 C c
39 Parus palustris EXEIA 1.60 2.35 3.78 H c
40 Parus ater ZERAY 3.00 2.25 3.33 H c
41 Parus major N 1.60 245 3.11 H c
42 Parus varius Lo 1.00 2.65 2.89 H c
43 Sitta europaea RSl 1.00 1.37 4.00 H c
44 Emberiza cioides Bl A 0.10 B b
45 Emberiza rustica 24 0.59 * b
46 Emberiza elegans = E A 5.80 3.43 5.78 B b
47 Fringilla montifringilla =AY 4.41 * *
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No. Scientific name Korean name (Ind./km) (Ind./km) (Ind./km) N1 =
48 Carduelis sinica s 0.69 C c
49 Passer montanus ZFAR 1.47 B b
50 Garrulus glandarius o] 1.40 0.88 1.78 C c
51 Cyanopica cyana S 2.75 C b
52 Pica pica A 0.78 C b
53 Corvus macrorhynchos SE 7ty 0.60 0.29 0.67 C b
Number of species 25 50 35
Sum of density(Ind./km) 45.20 58.63 66.89
Species diversity 2.44 3.36 3.01
species richness 4.43 7.66 5.96
1 Nesting guild : C-Canopy, H-Hole, B-Bush(or Ground), *-undetermined
2 Foraging guild : c-canopy, b-bush(or ground), a-air, *-undetermined
A : Hyangjeokbong area, B : Baekryunsa area, C : Anseong area
1993)0] G WA A Wepo] B24E 2RO FF  Fo| BAZ Ak Fo WS A0 LrEgrH(Table 5). 2
R} olAlA) i, 25 ads 5o B4t Ml 14508
259 MAEA e HolEake] BA|(Yahner and B Ee FAEAHNA 26.00 Ind/km= 7P =9k
Smith, 1090), AABFOI} Aol 54 Sl O3l T A GAAE FE WA 10502 5
A A7 = E2(Hong, 2006), iL9f FiL2| o] & FF2 pis e A A 19.33 Ind/kmE 7 B>
?L’“% AolA ASFER7E Bibs] wieel 2579 HOR YEth #us YAUE F AA] dARA] ol A

Jeok AR} ChoFstela el A 9ickHino, 1985). 11
0 A FABAGE 720 S v 7o
8o AT BROL ST §3430) o A
ol blah S % e 0] 2 RS B S
o] A Wetglo] glon, Y=g], MR 2YAYo| Wity
o] 20 50| St 5, B Gt 2524 BE
HEos Qs 2RE| 50| YFak Yo} £l
a75 YeRY o{(Hino, 1985; Lee et al., 2008), LAt 9]
FABA AN 250 F, UE, FUPE, FEREN
B S e 202 itk di A ARl wel
A el H st AR ool wle) & Sush 2
FRAAoR 433 £39) HETo] B, o139 BES
wEol gAEA|uT W e} 270 $4, U,
Friops, £FpEsl wE 2 ebeh

2) A=A
YA YTA WA 2R 2H GLUEE BE

2 714 ekt 59
3} tka%ix]oﬂg IE

Ind/km)2] oF 60%=

Aol7} 27 Lt

SEFEIpErR

tﬂ—lﬂ-‘o‘]- ‘GkX‘L‘ELZ] 9,]

Table 5. Nesting guild structure of breeding bird community in survey areas

_n

%, 8.80 Ind km3iiL, Tr&
00 ndkm 744 Agout,
q27=9l et 2 Hols}

Hyangjeokbong area

Baekryunsa area

Anseong area

Guild N.S. D(Ind./km) N.S. D(Ind./km) N.S. D(Ind./km)
Canopy 6 8.00 12 19.90 7 21.78
Hole 7 8.80 10 12.55 9 19.33
Bush 8 26.00 14 17.25 1 22.00
Total 21 42.80 36 49.71 27 63.11
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Table 6. Foraging guild structure of breeding bird community in survey areas

Hyangjeokbong area

Baekryunsa area Anseong area

Guild
N.S. D(Ind./km) N.S. D(Ind./km) N.S. D(Ind./km)
canopy 9 12.60 14 22.84 12 35.56
bush 11 29.60 22 26.18 14 25.33
air 1 0.60 4 1.67 2 2.44
Total 21 42.80 40 50.69 28 63.33
E F(19.90 Ind/km)o] A YR, 5 FoLE Fo QAL S AolAE Fol 12F, 3% AolAE Fo| 2%
12.55 Ind./km=& 7} Skt o7 uyehygth dWrl £33 Jolde Fo] 3556
A Y GA] HES a4 Fol HIFOR 7P W Ind/kmz 7P @R v ¥55 HoldE F 2533
SHl, 5 PAZE F0] 9F = PAZE Fo] TFEO Ind./km$oH, F= o|Z4= Fo| 244 Ind./km=Z 7}A+
2 Uehidth, Wk BB JALE Fo] 2200 Indkm ATk WA Gt QAo SR A H3) S
2P BT, UeS 4UF GRS Fo| 2178 Fo| wadtel FHBAGS] vl £BF HolUE Fo|
Ind/km@ o, =5 FAZE F0] 19.33 Ind/km=Z 7} A @ Ao E eyt
A 30Tk WA G} QH A o] A FA ol Hlsf 4= 2t ZAA oA BES GAPE Fol = YERL
So] st FAFA Aol vl S FRUE FO o2 o5 a4t Fo| goken, o5 gdaZ4:=
2 B2 o= ety =3 WA g E T QYA < FT5Y Sk WETF 9 YEhth ol E YadE
of 7t Yt Fo Urt BE A 7I5EIth F50| & o] &= FaLA7% 20~30cm P2 F5 Z
Hiitm e HA7) 27 239 HoldEs U= E7} Yo At FAFo] #53 A2 AYZPErh(Lee
T A= Fol 7MY B2 J & UEhgti(Table 6). =¥ et al,, 2008). WA 5 FRAE FE9| Y4 VISE
T AoldE FY T WEARYAAN 4Foz 7H Fol7] Hdf MRS AAske A AlEshe A F2
WokaL, Y= MR ol A 35.56 Ind/km= 7Hg &3kt 2oz e Yold= JA| BES oL E Fo]
BES AoldE T2 WA Hof|A 22F 02 7P B3t BF HoldE FHU F4ot Brrt w4 et ¢4
o}, WEs FAFA A 29.60 Ind/kmE 7P W2 A AL WES Ho|LE T F47F T AolAE F9
Aoz Ueith 35 MolZdE & A WA oA TRt 230, UEe S AoldE FolA =4 v
45082 71 UL, Uik MYAIH0lA 244 Ind/km= ERgTh ofAH FAFAI A WEAA A FE] A
7P woko, AR Aer 3 AoldE L e 3 2 WkoA AR HiiE= Afo]dE AE Hol= AL
Hl&2 ZHAskA 58], ik WA, 24 8 3aSol S pAFAM MHAA HET QHIA A #2 ¢
WIS FHFA S JLLEY iRV 2 B5S Aol T2} S gego] w2 Ao 71Qlsks Aew A
A5 F9] W7} AA|(42.80 Ind./km)2] F 69%E 4|3 o
e foldE Fib= U Ao|7h AA urebtth E3L Aupte|el dHjw, AHEA, 250l A,
AER = #a7h Yol pAFHG da5a 2A Y7 EEHe] & aUS adsed oy dads, S A
WS FHEAAY G WES YolHE 277 1IFLe odE FE52 ik 1,000m ©f5t AN &S UWEES
2 7P Bkl d 4] 29.60 Ind./km=z 7 = Q. Uebch v, B#ES a4 =9 Aojde F4l lutd
e w85 Hold= FO= 9%, 12.60 Ind/kmPl, Al A= 1,000m ool 52 WES Yehof 2H2he]
% AoldES 27= 15, 0.60 Ind/km= @2 Zol7  FE5o] sdEERE F25 HE|shs o2 e o
AT = AR ER7E M40 Zadt ookt AlE avprles
WHAR] & B2 Fo]de Fo] 223, 26.18 Ind./km A7) Y3l A58 P2 EIck(Rhim ef al., 2002).
2 7F AL oS S AoldE For 143,
22.84 Ind/kmloH, &5 oL FL 4%, 1.67 3. HA7| R X HAEE M4
Ind/kmz A FF YolAdE F2 thE Aold= 133
BS Aol By gt sdel gd 20109 79e] 2 24 AR}
QHAO olA] PEE HoAE o] 14F0 b Lee o al(1999)0) AR E Bl B Ao o5 %
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FEAL vl WP Table 734 2k 19720] 715 25
= 48F 2727§A R AL, 19932 27 12670A1 421, 2010
ol 36% 47TU4AE 7% 50} & 6150 ek
FE 199340] 4at F 201040 7k, A
LB oA P RS e Helrh WAY UE o
Z Ao A 4.30 Ind./ha2 1972 3.60 Ind./ha®} 1993
170 Indtha 8o} %7 vhepsteh, ST s 2Ap] 4
2952 19724 9] 333}t ko 19931 9] 2.84 R th=
OFZF 9teh AFORRE oF 409 Ael 197210 v}
F5, ANDE, Frope Sol F43] FAsteld 19939

i

Hrh 201099 o= A= 3EEE AFS T
NUA 25E P2 olthl T3S TS el
B2 Ficedula zanthopygia, Su|MALE Pericrocotus
divaricatus, &N Muscicapa sibirica 52 19723 =
THE QO 1993 o]l BAER] AFtal(Lee et al.,1994),
20109 ZApOA T 2] 2] oFotTh TpA O] Blsf & FAL
oA Folgt AL YfArHE99] 1,000m o4 2|t
oA MAsh= a A Cettia diphone 7+ 3}A o=
57AA(19728)2} 470A(1993 )] gz T 9oLt
2010 2 2APOIA = 947AI7L 7] FE] o] HE AfolE K

Table 7. Comparison of bird community between 1972, 1993 and 2010 in summer

No. Scientific name Korean name 1972* 1993* 2010 Mig.
1 Butorides striatus Asgyr|segb| 1 Y%
2 Accipiter soloensis E- 2l Afj 1 1 1 SV
3 Falco tinnunculus 3z 20| 1 1 Res
4 Phasianus colchicus - 1 Res
5 Streptopelia orientalis HH] &7 6 Res
6 Cuculus fugax BIPN =S 2 Y%
7 Cuculus micropterus A5 w7 4 SV
8 Cuculus canorus 7] 3 2 Y%
9 Cuculus saturatus o] wIL7) 8 1 SV
10 Cuculus poliocephalus FA 6 SV
11 Otus scops AN 1 Res
12 Caprimulgus indicus 2= 1 Y%
13 Alcedo atthis EZA 1 Res
14 Halcyon coromanda SHHA 3 SV
15 Eurystomus orientalis gAY 1 SV
16 Dendrocopos kizuki E gl Al 3 1 13 Res
17 Dendrocopos leucotos e Murhily] 1 3 Res
18 Dendrocopos major Q M}y 1 1 1 Res
19 Picus canus Ao}ty 4 Res
20 Hirundo rustica A H] 3 SV
21 Hirundo daurica HAH] 1 SV
22 Dendronanthus indicus =Y A4 1 %
23 Motacilla cinerea =2sku| Al 27 13 SV
24 Motacilla alba oFekstu| A 3 SV
25 Pericrocotus divaricatus Shu| A A= 1 SV
26 Hypsipetes amaurotis ZukLg] 1 3 33 Res
27 Lanius bucephalus o] 712 1 1 Res
28 Lanius cristatus =27t 1 N\Y%
29 Cinclus pallasii E7mH 22 1 2 Res
30 Troglodytes troglodytes =54 13 1 Res
31 Luscinia cyane ESRSAEIDN| 1 3 N
32 Phoenicurus auroreus aAf 1 2 5 Res
33 Saxicola torquata AL 8 N\Y%
34 Turdus dauma S k] 4 1 SV
35 Turdus hortulorum =) 2wk 1 SV
36 Turdus pallidus 3 vl A w-H 34 7 31 Y%
37 Paradoxornis webbianus F2M 2 QEF0] 7 1 35 Res
38 Cettia diphone Sl A 5 4 94 SV
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No. Scientific name Korean name 1972% 1993* 2010 Mig.
39 Urosphena squameiceps <A 10 2 3 SV
40 Phylloscopus coronatus AFEAY 9 1 2 SV
41 Muscicapa sibirica LAy 2 PM
42 Ficedula zanthopygia =1 32FA 5 SV
43 Cyanoptila cyanomelana A 13 13 NY%
44 Terpsiphone atrocaudata Az 1 Y%
45 Aegithalos caudatus Qo] 30 Res
46 Parus palustris ESEIA 4 8 12 Res
47 Parus ater ZERA] 10 19 17 Res
48 Parus major I 12 7 18 Res
49 Parus varius 2ZEdlo| 14 17 21 Res
50 Sitta europaea Z1H] 8 10 6 Res
51 Emberiza cioides ull Y 1 Res
52 Emberiza fucata E- 2wk &Y 3 5 SV
53 Emberiza elegans eI 12 6 37 Res
54 Carduelis sinica HR2AY 1 7 Res
55 Passer montanus ZEA 5 Res
56 Oriolus chinensis #7112 5 SV
57 Garrulus glandarius 0] 2] 7 2 3 Res
58 Cyanopica cyana E7H4] 4 28 Res
59 Pica pica i 1 8 Res
60 Corvus corone 7Hakg 2 5 Res
61 Corvus macrorhynchos X7y 8 Res

Number of species 48 27 36
Number of individuals 272 126 471
Species diversity(H') 3.33 2.84 2.95
Density(Ind./ha) 3.60 1.70 430
Res 22 18 23
SV 25 9 12
PM 1 0 0

Mig.: Migration, Res: Resident, SV: Summer visitor, WV: Winter visitor, PM: Passage migrant, Vag: Vagrant

* Lee et al.(1994)

QAL W ol Fashe Hub e[ A4 UE ERE
TAEG 22 AR YERET. ol= 1972197} 1993139
A wlsf of 40 0] At AA7A] YfatH - W
AF O] Aol AlLE AL o2 s HubtelRrt o8
Ne Famo HlEo] oo ws S At ddt
o} ESE Lee ef al(1994)2 1993 ZAto| A 279 A
UE7} gagt A2 ASFE sk o845 ol%
o

2>l )y

AT =
CEERCEESBRRES BSCEREE R
19709 eho] vla) AA T} ot AnE BYrk 5t
o b B 2ol A 19931d0] H]a AAEES} 2.5u)
e #A Yebsb=tl, ol 1993dol= st Al €
= 198019} 1990 ol Erit=dEd ArielM ol F
offl FrelzEL s o Tt A AdEe)
VT2 279 A4 e} Frefdo] Wokd A=
TR, 2T THIUY Ab HEo Higt wolxl e

B B BIAE Q4
3 A7} F7tsHe
HeHET Teju FrikEL 19939 Heks 2
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