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(Abstract>

Study on the community structure of the forest bird in Mt. Halla

So dae-jin

Biology Major
Graduate School of Education Cheju National University
Cheju Korea
Supervised by Professor Park Haeng-shin

This study was made for relationship among foraging characters, habitat structure and
bird migration. So, it was accomplished through the investigation about the monthly
distribution and regional differences on bird community in Kwantimsa, Orimok from June,
1985 to May, 1986.

Survey area was divided into four categories according to vegetation of Mt. Halla as

follows ;
Area Course Kwaniimsa Orimok
I altitude 800~1,200m altitude 900 ~1,400m
1I altitude 1,200~1,300m altitude 1,400~1,500m
m altitude 1,300~1,700m altitude 1,500~1,750m
v altitude 1,700~1,950m altitude 1,750 ~1,950m

The results were as follows ;

1. The total number of species and individuals observed in survey areas was 36 species
974 individuals. By the way, those are made up of Resident 18 species, Summer visitor
11 species, Winter visitor 1 species and Passage migrant 6 species.

2. The number of monthly species variation was increased in summer and was
decreased in winter in | survey area.

3. Dominant species among the survey areas were the Great tit, Parus major, Brown-
eared Bulbul, Hypsipetes amaurotis and Varied tit, Parus varius. Kwaniimsa course has
Japanese Greenfinch, Carduelis sinica minor instead of Varied tit, Parus varius.
Orimok course were much the same as all of the survey areas.

4, Species diversity showed the highest value in Orimok I area and it showed that the
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community structure in Orimok 1 area was very stable. On the contrary, it showed
the lowest value in Kwanlimsa II area. That is to say, its community structure was
very unstable.

5. Species similarity among the survey areas showed higher value in proportion to the
distance. Except I and Il area in Kwaniimsa.

6. Foraging category diversity of individual distribution showed the highest value in
both I survey areas. In other words, its habitat environment was very complex. On
the contrary, it showed the lowest value in both IV survey areas, therefore, its habitat

environment was simple.
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Fig. 1. Map of Cheju Island. The dotted line indicate survey area.
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Fig. 2. Vegetational distribution of the survey area. 3325

D : Deciduous broad-leaved trees. E ; Evergreen broad-leaved trees.
N ; Needle-leaved trees. S ; Shrub. G . Grass land.
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Table 1. Details of surveyed date

Year 1985 1986
Area\Month Jun. Jul. Aug. Sep. Oct. Nov. Mar. Apr. May
Kwantimsa 23 29 20 26 18 17 23 20 18
Orimok 6 28 7 25 27 26 16 6 4

2. BEHE

Fame BESS WZ LK HWES Bittoz &% 4 HEED (=2
22).

Roadside Census Method (¥, 1978) 2 ZEE oz} HATsidA BILE +.08H /&
B 20m A5 #EEOIAl EREE (Visual), x@l4el(Song), &&42(Call), R (Flying) %
ol fk3hod (i3, 1983) @S LB, fEAKS FAxsHA

Mo TEE mE B8 BH&(T, 1976)1 wEtch

HEY Boe 329 2o (EMA, 1972).

3. B

Shannon 58 ()2 Flfstd # SHES Jebdn, GEN SHES ST 4
#14] Pielou(1966) 2 ¥%E W (e)E, HEMEMS FHES Sérenson(1948) 2 HM
B M (s) io g M3k (Odum, 1971),

% kA (Foraging category) 3 fE#ilke]l &4 S##Ee B4%2 bz (Holmes et.
al, 1979) BEMERMS EeKS SMEo2 st 4% SHES Shannon felEol o
Eip iAo



Table 2. List of foraging characters used in multivariate analyses

Character Code
Leaf conopy A
Upper layer Upper stem B
Lower part of upper layer C
Lower crown D
Middle layer Lower part of middle layer E
Trunk F
Upper shrub layer G
Lower layer Lower shrub layer H
Grass slant I
Isolated tree J
etc. Sally in air K
Probe (Hover) over the forest L
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Table 3. Percentage of species composition at four survey areas in Kwanlimsa

Species Area 1 II I 1A% Total
1. Falco peregrinus 2.2 1
2. F. innunculus 1.0 2.2 2
3. Phasianus colchicus 0.8 3
4, Streptopelia orientalis 0.8 2.2 4
5. Cuculus canorus 0.3 1
6. C. saturatus 0.3 1
7. C. policephalus 2.2 1
8. Dendrocopos leucotos 1.8 6
9. Motacilla cinerea 0.3 6.5 2.0 6
10, Hypsipetes amaurotis 23.1 17.4 7.8 94
11. Lanius bucephalus 0.3 1
12. Troglodytes troglodytes 2.1 4.3 2.2 10
13. Erithacus cyane 1.0 1
14, Monticola solitarius 6.5 1.0 4
15, Turdus dauma 0.6 2
16, T. pallidus 2.1 2.2 1.0 9
17. Cettia diphone 7.7 6.5 10.8 6.7 43
18. Cyanoptila cyanomelana 0.6 2
19. Terpsiphon atrocaudata 2.4 8
20, Parus ater 3.8 6.5 9.8 15.6 33
21, P. varius 8.3 4.3 5.9 36
22, P. major 10.9 15.2 8.8 11.1 58
23. Zosterops japonica 4.1 4.9 19
24, Emberiza cioides 0.6 4.3 1.0 4.4 7
25. Carduelis sinica ussuriensis 1.5 6.9 12
26, C. sinica minor 8.6 1.0 33.3 45
27. Garrulus glandarius 2.1 2.9 10
28, Corvus corone 3.8 7.8 6.7 24
29. C. macrorhynchos 0.8 11.1 8

Number of species 25 12 16 10 29
Number of individuals 297 36 75 43 450
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Table 4. Several data of observed birds

\Descripﬁon Relative  Species Species  Total number of
T abundance frequency incidence observed birds
Species Area " 0 K K 0 K O
1. Falco peregrinus 0.05 0.01 0.33 0.11 1.67 1.00 5 1
2. F. linnunculus 0.02 0.22 1.00 2
3. Phasianus colchicus 0.05 0.03 0.56 0.22 1.00 1.50 5 3
4 . Streptopelia orientalis 0.02 0.04 0.22 0.33 1.00 1.33 2 4
5. Cuculus canorus 0.01 0.01 0.11 0.11 1.00 1.00 1 1
6. C. saturatus 0.01 0.01 0.11 0.11 1.00 1.00 1 1
7. C. policephalus 0.10 0.01 0.33 0.11 3.33 1.00 10 1
8 . Dendrocopos leucotos 0.01 0.06 0.11 0.56 1.00 1.20 1 6
9. Pitta brachyura 0.03 0.33 1.00 3

10. Motacilla cinerea 0.06 0.33 2.00 6
11, Hypsipetes amaurotis 0.56 1.00 0.89 1.00 7.25 10.44 58 94
12. Lanius bucephalus 0.12 0.01 0.33 0.11 4.00 1.00 12 1
13. L. cristatus 0.01 0.11 1.00 1

14, Troglodytes troglodytes 0.56 0.11 0.67 0.44 2.00 2.50 12 10
15. Erithacus cyane 0.02 0.01 0.22 0.11 1.00 1.00 2 1
16, Tarsiger cyanurus 0.01 0.11 1.00 1

17. Monticola solitarius 0.04 0.22 2.00 4
18. Turdus dauma 0.02 0.22 1.00 2
19. T. pallidus 0.02 0.10 0.22 0.56 2.00 1.80 2 9
20, Cettia diphone 0.40 0.46 0.78 0.78 6.00 6.14 42 43
21. Phylloscopus occipitalis 0.04 0.33 1.33 4

22. Ficedula narcissina 0.01 0.11 1.00 1

23. Cyanoptila cyanomelana 0.02 0.11 2.00 2
24, Terpsiphon atrocaudata 0.02 0.09 0.22 0.33 1.00 2.67 2 8
25, Aegithalos caudatus 0.01 0.11 1.00 1

26. Parus ater 0.14 0.35 0.67 0.67 2.50 5.50 15 33
27. P. varius 1.00 0.38 1.00 0.89 11.56 4.50 104 36
28. P. major 0.95 0.62 1.00 1.00 11.00 6.44 99 58
29, Zosterops japonica 0.20 0.20 0.44 0.22 5.25 9.50 21 19
30. Emberiza cioides 0.10 0.07 0.56 0.22 2.00 3.50 10 7
31. E. elegans 0.01 0.11 1.00 1

32. Carduelis sinica ussuriensis 0.14 0.13 0.22 0.44 7.50 3.00 15 12
33. C. sinica minor 0.29 0.48 0.78 0.56 4.29 9.00 30 45
34. Garrulus glandarius 0.04 0.11 0.44 0.67 1.00 1.67 4 10
35. Corvus corone 0.42 0.26 1.00 0.89 4.89 3.00 44 24
36. C. macrohynchos 0.15 0.09 0.89 0.56 2.00 1.60 16 8

*K ; Kwantimsa, O Orimok
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Table 5. List of birds surveyed in Kwaniimsa and the codes of foraging heights

\\ Survey area
Month & Code

I

Total

24 species 297 individuals

Code
No. Species Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. (no. of individual)
1. Phasianus colchicus 2 1 13)
2. Streptopelia 1 1 1 K(3)
otrientalis
3. Cuculus canorus 1 etc. 1
4. C. saturatus 1 J)
5. Dendrocopos 1 1 2 1 1 F(6)
leucotos
6. Motacilla cinerca 1 L)
7. Hypsipectes 1 5 16 6 16 13 12 4 5  A(8) B Cig Ko
amaurotis
8. Lanius bucephalus 1 (1)
9. Troglodytes troglo- 6 1 I(7)
dytes
10, Turdus dauma 1 1 E2)
11. T. pallidus 1 1 2 1 2 CB3)EBG LN
12, Cettia diphone 3 2 14 3 2 2 A B CH)DE@)
Gi6) H(2) L(7)
13. Cyanoptila 2 H(2)
cyanomelana
14, Terpsiphone atroca- 2 4 2 C(m L(1)
udata
15, Parus ater 1 7 3 B(8) C(3) L(2)
16. P. varius 1 3 ) 9 5 2 A4) B Cle)
17. P. major 3 9 4 6 6 3 2 AMBENC(7) L)
18, Zosterops japonica 2 12 B(1)C(4)D(VE®)
L@3)
19. Emberiza cioides 2 J(2)
20, Carduelis sinica 2 3 J2) L(2) etc.1
USSUTIENSIS
21, C. sinica minor 29 G0 103 L{6)
22. Garrulus glandarius 1 1 2 1 1 A@QL®5)
23, Corvus corone 2 2 1 4 4 A(5) Li8)
24, C. macrorhynchos 1 1 A1 L@)
Number of individuals 14 10 57 23 73 59 30 19 12
Number of species 9 4 12 7 13 16 7- 8 5
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\\\S\uwev area I
Month & Code Code

No. Species\ Mar. Apr. May. Jun Ju. Aug. Sep. Oct. Nov. (no.of individual)
1. Streptopelia 1 K
orientalis
2. Cuculus 1 J
policephalus
3. Motacilla cinerea 3 11y L2)
4 . Hysipeles amaurotis 2 2 2 1 1 A2 B2 L3)
5. Troglodytes 1 1 K2)
troglodyles
6. Monticola solitarius 3 Kil)etc.2
7. Turdus pallidus 1 D
8. Cettia diphone 1 2 G(2) (1)
9. Parus aler 3 C3)
10, P. vanius 1 1 By Ca)
11, P. major 1 1 2 2 1 B(4) Ci2) Li1)
12. Emberiza cioides 2 J(2)
Number of individuals 3 3 2 4 6 9 4 3 2
Number of species 2 2 2 2 34 3 3 2
Total 12 species 36 individuals
<\Survey area m
Month & Code Code
No. Species Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. (no. of individual)
1. Falco linnunculus 1 K(1)
2. Motacilla cinerea 2 L(2)
3. Hypsipetes 1 7 B(3) C(2) L(3)
amaurols
4. Enrithacus cyane 1 H(1)
5. Monticola solitorius 1 etc.1
6. Turdus pallidus L)
7. Cettia diphone 2 2 2 (A;((Z)) B(1)C(2) E(2)
4
8. Parus ater 1 B(1) C(2) G(3) H{1)
L(3)
9, P. vanrius 2 Al1) Bi4) (1)
10, P. major 2 A(2) B(2) C(2) G3)
11. Zosterops japonica E(3) L(2)
12. Embeniza cioides Jn
13, Carduelis sinica 3 G(3) ji2) L(2)
ussuriensts
14. C. sinica minor 1 L)
15. Garrulus glandanus 1 1 1 L(3}
16, Corvus corone 1 2 1 1 1 2 GIHLm
Number of individuals 5 12 5 7 10 17 5 10 4
Number of species 4 6 4 5 4 7 3 5 2
Total 16 species 75 individuals
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v

\ Survey area
Month & Code

Code
No. Species \ Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. (no. of individual)
1. Falco peregrinus 1 K(1)
2. F. linnunculus 1 K(1)
3. Troglodytes 1 I(1)
troglodytes
4. Cettia diphone 1 E(1) G{1) H(1)
5. Parus ater 1 2 G(3) H(3) L{1)
6. P. major 1 2 2 G{2) H(3)
7. Emberiza cioides 1 1 G(1) J)
8. Carduelis sinica 3 5 2 5 G2 J1) L(2)
minor
9. Corvus corone 1 2 AQL1)
10. C. macrorhynchos 2 2 1 AQ)GLEA)
Number of individuals 3 8 9 3 3 8 3
Number of species 4 2 3 4 2 2 3 2

Total

10 species 43 individuals

Number of species

18

12

-
[=]

Mar. Apr.

May

(Month)
Fig. 3. Monthly species distribution of four survey areas in Kwanimsa.
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Table 6. Relative abundance, species frequency and species incidence of observed birds
in Kwanimsa areas

Area [ II 1 v

No. species Ra. Sf Si. Ra. Sf Si. Ra St S Ra Sf Si
1. Falco peregrinus 0.067 0.11 1.00
2. F. linnunculus 0.091 0.11 1.00 0.067 0.11 1.00
3. Phasianus colchicus  0.038 0.22 1.50

4, streptopelia orientalis 0.038 0.33 1.00 0.125 0.11 1.00

5. Cucclus canorus 0.013 0.11 1.00

6. C. saturatus 0.013 0.11 1.00

7. C. policephalus 0.125 0.11 1.00

8. Dendrocopos leucotos 0.077 0.56 1.20

9. Motacilla cinerea ~ 0.026 0.11 1.00 0.375 0.11 3.00 0.182 0.11 2.00

10, Hysipetes amaurotis  1.000 1.00 8.67 1.000 0.56 1.60 0.727 0.22 4.00

11, Lanius bucephalus 0.026 0.11 1.00

12, Troglodytes 0.090 0.22 3.50 0.250 0.22 1.00 0.067 0.11 1.00
troglodytes

13, Enthacus cyane 0.091 0.11 1.00

14, Monticola solitarius 0.375 0.11 3.00 0.091 0.11 1.00

15, Turdus dauma 0.026 0.22 1.00

16, T. pallidus 0.090 0.56 1.40 0.125 0.11 1.00 0.091 0.11 1.00

17, Cettia diphone 0.333 0.67 4.33 0.375 0.22 1.50 1.000 0.67 1.83 0.200 0.22 1.50
18, Cyanoptila 0.026 0.11 2.00

cyanomelana

19, Terpsiphon 0.103 0.33 '2.67

atrocaudata
20, Parus ater 0.167 0.44 3.25 0.375 0.11 3.00 0.909 0.56 2.00 0.467 0.33 2.33
21, P. varius 0.359 0.78 4.00 0.250 0.22 1.00 0.545 0.44 1.50

22, P. major 0.474 0.89 4.63 0.875 0.56 1.40 0.818 0.44 2.25 0.333 0.33 1.67
23, Zosterops japonica 0.179 0.22 7.00 0.455 0.11 5.00
24, Emberiza cioides 0.026 0.11 2.00 0.250 0.11 2.00 6.091 0.11 1.00 0.133 0.22 1.00
25. Carduelis sinica 0.064 0.22 2.50 0.636 0.22 3.30

ussuriensts
26, C. sinica minor 0.372 0.11 29.00 0.091 0.11 1.00 1.000 0.44 3.75
27. Garrulus glandarivs  0.090 0.67 1.17 0.273 0.33 1.00

28, Corvus corone 0.167 0.56 2.60 0.727 0.67 1.33 0.200 0.22 1.50
29, C. macrorhynchos 0.038 0.33 1.00 0.333 0.33 1.67

Ra; Relative abundance Sf; Species frequency Si: Species incidence
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Fig. 4. Monthly individual number distribution of four survey areas in
Kwaniimsa.
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Table 7. Seasonal distribution of birds of four survey areas

Status
R w T
m S T otal
Kwanlimsa Number of sp.(%) 18(75.0)  4(16.7) 2(8.3) 24
(800~1,200m) Number of Ind.(%)  282(94.9) 13(4.4) 2(0.07) 297
I Orimok Number of sp.(%) 15(57.7) 7(26.9) 1(3.8) 3(11.5) 26
(900~1,400m)  Number of Ind.(%)  290(92.7) 17(5.4) 1(0.3) 5(1.6) 313
Kwaniimsa Number of sp.(%) 9(75.0) 3(25.0) 12
(1,200~1,300m) Number of Ind.(%)  29(80.6) 7(19.4) 36
11 Orimok Number of sp.(%)  14(87.5)  1(6.3) 1(6.3) 16
(1,400~1,500m) Number of Ind.(%)  77(95.1) 3(3.7) 1(1.2) 81
Kwantimsa Number of sp.(%) 12(75.0)  2(12.5) 2(12.5) 16
(1,300~1,700m) Number of Ind.(%)  70(93.3)  3{(4.0) 202.7) 75
i Orimok Number of sp.(%)  12(85.7)  1(7.1) 17.) 14
(1,500~1,750m) Number of Ind.(%)  70(95.9) 2(2.7) 1(1.4) 73
Kwantimsa Number of sp.(%) 8(80.0) 1(10.0) 1(10.0) 10
(1,700~1,950m) Number of Ind.(%)  41(95.3) 1(2.3) 1(2.3) 43
IV Orimok Number of sp.(%)  9(81.8)  1(9.1) 19.) 1
(1,750~1,950m) Number of Ind.(%)  52(91.2)  3(5.3) 2(3.5) 57
*R: Resident, S; Summer visitor, W ; Winter visitor T; Transient
Table 8. Species diversity(H) and evenness(e) of four survey areas
Area 1 II Il IV
Kwanimsa Orimok Kwantmsa Orimok Kwaniimsa Orimok  Kwaniimsa  Orimok
Month e B e¢ H e¢ H e¢ B e A e B e H e
of survey
Mar. 90 0.94 .70 0.77 .28 0.92 .30 1.00 .58 0.96 .48 1.00 - - - -
Apr. 48 0.80 .64 0,75 .28 0.92 .61 0.87 .64 0.82 .8 1.00 .54 0.90 .42 0.88
May 83 0.77 .65 0.77 .30 1.00 .82 0.97 .58 0.96 .71 0.92 .28 0.92 .30 1.00
Jun. 74 0.88 .92 0.81 .30 1.00 .73 0.81 .49 0.70 .80 0.89 .39 0.82 .26 0.88
Jul. 72 065 .86 0.90 .43 0.91 .73 0.76 .41 0.67 .87 0.87 .35 0.92 .55 0.65
Aug. 95 0.79 0.87 0.80 .44 0.72 .83 0.74 .61 0.72 .81 0.75 .28 0.92 .3 0.59
Sep. 69 0.82 .86 0.83 .45 0.95 .68 0.97 .41 0.87 .68 0.97 .28 0.92 .45 0.9
Oct. 84 0.93 .75 0.83 .48 1.00 .48 1.00 .62 0.8 .48 1.00 .39 0.82 .48 0.79
Nov. 64 0.91 .60 0.8 .30 1.00 - - .30 100 - - .28 0.92 .30 1.00
Average .75 0.83 .76 0.81 .36 0.94 .65 0.89 .52 0.84 .71 0.93 .37 0.89 .39 0.34
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& WREA @43 R ERKS S 1 EdA 09302 ZAEMET 7h 7
A JEhgy, Bl o6 BAFES WEG Ba%e T 98 Ak

fEsre] M|OES 2, MiEE 0.6392 713 w31, 1 ME 0.500 2 IV i
E 0.4712 JebgesH(E 10).

2) 11 #EME (#K 1,200~1,300m)

o] MEIA WES BME 128 36MEEE(Z5)Fed, FEEES AT (Hypsipetes
amaurotis), A (Parus major), ¥ 3}3A (Cettia diphone) 2| JEe R eH(E 3),

TS WA (Parus major), 3k (Cettia diphone) &) WRelw, #e| HHES A
ut 4| (Parus ater), .2+%o) A (Motacilla cinerea), w}et2 w12 (Monticola solitarius) 7}

#%& 3.0001%H(E6).

Table 9. Percent of foraging categories and diversity of individual distribution

Area 1 I il IV
For. cat ~~_ Kwanlmsa Orimok Kwantimsa Orimok Kwaniimsa Orimok Kwaniimsa Orimok
Upper A 98 217 56 1.1 67 8.2 7.0 8.8
layer B 8.3 27.8 19.4 185 4.7 151 0
o 158 125 19.4 148 120 8.2
D 1.0 38 2.8 0 0 0 0 0
Middle  E 3.4 0.9 0 0 6.7 0 2.3 3.5
layer F 20 0.6 0 0 0 0 0 0
G 5.4 3.5 5.6  13.6 187 247 465  36.8
Lower  H 67 SR 0 0 2.7 1.4 163 12.3
layer I 7.1 32 11 T4 0 1.4 2.3 0
J 2.0 3.8 83 1.1 4.0 96 4.7 8.8
etc. K 9.4 2.2 5.6 1.2 1.3 2.7 47 5.3
L 3.1 17.6 167 222 3.0 288 163 246
etc. 7.0 0 5.6 0 1.3 0 0 0
3 93 .86 92 84 83 80 69 13

Table 10. Species similarity of Kwaniimsa areas

Survey area I 11 I
I 1.
1 0.500 1.
11 0.639 0.643 1.
v 0.471 0.455 0.538
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Diversity Index (F)

B9 e ®ghe 8 Hol 4o 7bg wstx, 3~6HAF 1180 2oz 713 3
olch(za 3). =3 {Efage #me 8 Aol 9ME#mE s wx, 5A3 118 2f@
fe=s shA AHA Jdebge(2d 4).

HEiny Mo ofs BB 9, A 3M JEoE Jeldn URS(RT).

M OSHEE 0.3622 Z2MES 7t 9 Jebtes, ARZ+ 10Ao 0.482 b
A Jebtom, 3~4 Bl 0.282 b WA ek (R 8),

0.4 |

Mar. Apr. May Jun. Jul. Aug. Sep.. Oct. Nov.
(Month)

Fig. 5. Monthly diversity of Kwaniimsa areas.

I area:—e®—, Il area:—o—, Ml area:—0O—, [V area:—A—
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HEET 0942 2uEYS 7 2%od, ASIEs 5~6 A% 10~11A 1.00°.2
74 =9km, 8 Aol 0.728 713 $A el (F8),

% Rl A @ B EfeRe SEES 0.922 2ES FHE0.84) 2 A
viebytn, Bl o BEoFs REN B 299 2o

firteEote) FOES 2o, NHMEYS 0.64322 713 2, [ #E 0.500 22|z IV
ME 0.4552 Jebgtch(E 10),

3) I AEHE (ER 1,300~1,700m)

o] HiEoN4 HMZEH BHE 16 THE#M(ES5)Adcd, FELES  H o3 (Cettia
diphone), A=t (Parus ater), =t (Parus major) 2] Ngeldch(E 3).

HEEES vt (Parus ater), A (Parus major) 9 Ngolwl, o] HEAFEL FA
(Zosterops japonica) 5.00, = kT2l (Hypsipetes amaurotis) 4.00, -3 (Carduelis
sinica ussuriensis) 3.50°10 ¢+ (2 6 ),

A% ol ®&he 8 Hel 7oz s wkm, 11A 2o b Ao (ad
3). =3 -Etsgre #;He § Aol 17ESEE M3 By, 118 4@ 43 FHAdo
(281 4,

SEn e Ahs HE 12 EE 2, EAS 2] Eo 2 Yehta U (RT).

H OSHES 0.522 2MES FT#HE(0.56) 2ok Al Jelgten, ARlEE 4 Ael 0.
642 7b3 ki, 1Al 0.3022 7b3 @A Jetxe (2 8),

WEEE 0.842 2MES] FHE0.87) g Wekod, AHEZE 11780 1.002.2 73
E3tx, 7HC 0.67Z 7bA WA vEbo(E 8).

% WA man BRI EEKe SHES [EA 0.8322 2HMES] FHHE(0.
84)mch GA Jely 2, EMeM % BoFN KRS GaFEe 399 AU

fuMuEete] MOE S ¥u, I HEE 0.64322 713 ¥3, [ #HE 0.639 23z IV
HoiE 0.5382 ERSHA(E 10),

4) IV #EME (#R 1,700~1,950m)

o] WEelA BEH BHEE 10M 43EH(ES5)IAcd, FESES B4 (Carduelis
sinica minor), A=+l (Parus ater), A (Parus major) 9l NECIAoH(E 3).

HEEEE A9 (Parus ater), “tAH (Parus major) 9} Ngelw], el HIBEL A
(Carduelis sinca minor) 3.75, A=A (Parus ater) 2.33, 2HA| (Parus major) 1.67°1%

oH(E6).
Ao o) WEpe 4 A3 7 A 42 b3 udw, 5AF 8~9H, 1A 24
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oz shA Agdd(ad 3), =3 Eiewe] WEH 7 A 9EME 1R HWdx, 5AF
8~9 A, 11 3EM= 713 HA ettt (2= 4),

Tae ) e BB 8, BB 1My JEoE vehdn UAHET).

M SREE 0.372 2HES Fl0.56) 2 A Jebgen, Az 7 Al 0.
552 7h& E%x, 5A3 8~9A, 11A] 0.282 713 A Jelgdo (2 8),

HEEYE 0.892 ZHES FHHE0.87) 2ot ¥%ed, Az 5% 7~9A, 11
Bel 0.922 7} Egkm, 6 Al 0.82% 7b4 WAl JEbh (R 8),

& HEA @y B EEKe SHS IVHECA 0.692 ZMES 713 2
velyt e, {Etal 2% BoFES WKER GoFEe 399 Ao,

HiiEete] BHOES 29 I MEY 0.538% 73 w3, [ #E 0.471 28z I &
0.455% JiElRtcH(E 10).

2. o2|lZ B

o] ol HEH BT # 31M sufEmd e, TEUel (parus varius) 7t BES
fEolvd, wtAl(Parus major), = =}-72| (Hypsipetes amaurotis), 33+ (Cettia diphone)
o Mgelslet(ZE 11).

F 1200 vhepuk vlel o] H ARl I HHEES Tl (parus varius) 1.00,
ulaf (Parus major) 0.95, 2 ubt2] (Hypsipetes amaurotis) 0.56, 3 ItatA| (Cettia di
phone) 0.40ME°|1 1., ¥Eo #$HEE FZulo| (Parus varius), 7}=tH (Corvus corone) 7}
&% 1.00, =ut72] (Hypsipetes amaurotis) 2F 252} 7}at 3 (Corvus macrorhynchos) 7} &
% 0.89, 3z}l (Cettia diphone), A3+ (Carduelis sinica minor) 7t £%& 0.782] Mgol
St

3, BERK KT e HEELS EE9to| (Parus varius) 11.56, HAH (Parus
major) 11.00, 3% (Carduelis sinica ussuriensis) 7.50, =& (Hypsipeles amauro-
tis) 7.259 M2 viERyich

& FEAA Jehd & MES # R, § SBE 3 H%E, RNSH SHHE 22
HOEY BFRE G52 2k

1) 1 #FEE(HER 900~1,400m)

o] MEAAN BEY RE- 26 33MEMEI 13)ded, ESEL TSl (Parws
varius), B (Parus major), = w7-2] (Hypsipetes amaurotis) & JEIAoH(E 11),

HYERE S T2t o|(Parus varius),dt AN Parus major),? ¥+ 2|( Hypsipetes amaurotis)
o] Ngold, Mol HBAE-L =Futo] (Parus varius)9.11,2 A (Parus major) 7.44°1 A oH(F12).
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Table 11. Percentage of species composition at four survey areas in Orimok

Species Area I 11 m v
1. Falco peregrinus 2.2 3.9 5
2. Phasianus colchicus 1.0 1.9 5
3. Streptopelia orientalis 0.3 1.0 2
4., Cuculus canorus 1.1 1
5. C. saturatus 0.3 1
6. C. policephalus 2.2 2.8 10
7. Dendrocopos leucotos 0.3 1
8. Pitta brachyura 1.0 3
9 . Hypsipetes amaurotis 14.4 6.5 6.7 58
10. Lanius bucephalus 4.7 6.7 1.3 12
11, L. critatus 1.0 1
12, Troglodytes troglodytes 2.2 4.7 12
13. Erithacus cyane 0.6
14, Tarsiger cyanurus 0.3
15. Turdus pallidus 0.6 2
16. Cettia diphone 6.1 10.3 8.9 5.2 42
17. Phylloscopus occipitalis 0.6 2.6 4
18, Ficedula narcissina 0.3
19, Terpsiphon atrocaudata 0.6 2
20, Aegithalos caudatus 0.3 1
21, Parus ater 1.6 3.7 2.2 5.2 15
22. P. varius 26.2 10.3 11.1 1.3 104
23. P. major 21.4 15.0 12.2 6.5 99
24, Zosterops japonica 5.8 1.9 1.1 21
25, Emberiza cioides 1.3 1.9 3.3 1.3 10
26. E. elegans 0.3 1
27. Carduelis sinica ussuriensis 1.0 6.5 5.6 15
28, C. sinica minor 8.9 28.6 30
29. Garrulus glandarius 1.3 4
30. Corvus corone 8.9 1.9 5.6 11.7 44
31. C. macrorhynchos 1.0 2.8 5.6 6.5 16
Number of species 26 16 14 11 31
Number of individuals 313 81 73 57 524




Table 12. Relative abundance, species frequency and species incidence of observed birds
in Orimok areas

Area I I m IV

No. Species Ra. Sf Si. Ra S Si. Ra St Si Ra Sf Si
1. Falco peregrinus 0.182 0.22 1.00 0.136 0.33 1.00
2. Phasinanus colchicus  0.037 0.33 1.00 0.125 0.22 1.00
3. Streptopelia orientalis 0.012 0.11 1.00 0.063 0.11 1.00
4, Cuculus canorus 0.091 0.11 1.00
5. C. saturatus 0.012 0.11 1.00
6. C. policephalus 0.085 0.33 2.33 0.188 0.33 1.00
7. Dendrocopos leucotos 0.012 0.11 1.00
8. Pitta brachyura 0.037 0.22 1.50
9. Hypsipetes amaurotis  0.549 0.89 5.63 0.438 0.56 1.40 0.545 0.56 1.20
10, Lanius bucephalus 0.313 0.33 2.00 0.545 0.33 2.00 0.045 0.11 1.00
11, L. cristatus 0.063 0.11 1.00
12, Troglodytes 0.085 0.44 1.75 .313 0.56 1.00

troglodytes
13, Erithacus cyane 0.024 0.11 2.00

14, Tarsiger cyanurus 0.012 0.11 1.00
15, Turdus pallidus 0.024 0.11 2.00

16, Cettia diphone 0.232 0.67 3.17 0.688 0.67 1.83 0.727 0.67 1.33 0.182 0.44 1.00
17, Phylloscopus 0.024 0.22 1.00 0.091 0.11 2.00
occipitalss

18, Ficedula narcissina  0.012 0.11 1.00

19, Terpsiphon 0.024 0.11 2.00

atrocaudata

20, Aegithalos caudatus  0.012 0.11 1.00

21, Parus ater 0.061 0.44 1.25 0.250 0.33 1.33 0.182 0.22 1.00 0.182 0.11 4.00
22, P. vanius 1.000 1.00 9.11 0.688 0.89 1.38 0.909 0.89 1.25 0.045 0.11 1.00
23. P. major 0.817 1.00 7.44 1.000 0.78 2.29 1.000 0.78 1.57 0.227 0.44 1.25

24, Zosterops japonica 0.220 0.44 4.50 0.125 0.11 2.00 0.091 0.11 1.00
25. Emberiza cioides 0.049 0.22 2.00 0.125 0.22 1.00 0.273 0.33 1.00 0.182 0.11 1.00
26. E. elegans 0.012 0.11 1.00

27. Carduelis sinica 0.037 0.11 3.00 0.438 0.22 3.50 0.455 0.22 2.50
ussuriensis

28, C. sinica minor 0.727 0.56 1.60 1.000 0.44 5.5
29. Garrulus glandarius  0.049 0.44 1.00
30, Corvus corone 0.341 0.78 4.00 0.125 0.11 2.00 0.455 0.56 1.00 0.409 0.33 3.00

31, C. macrorhynchos 0.037 0.33 1.00 0.188 0.33 1.00 0.455 0.56 1.00 0.227 0.44 1.25
Ra: Relative abundance Sf; Species frequency Si; Species incidence
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A% e W&y 6 Aol 4oz s1F Wk, 11H 58z b AHdd(ad
6). o HEAMT REYL 5+ At @S LA Z(Pitta brachyura), F2B A (Tarsiger
cyanurus), 33 (Ficedula narcissina), %70l (Aegithalos caudatus), x.Z¥elA
(Emberiza elegans) 5#c|3cH(Z 13), =3 Efsgel & 8 Aol 6lfElEe= %
ok, 118 13fERE b A Jebde (2> 7).

Eaey Mo e AR 15, EE TH, B85 3, X8 119 MEeE dehdx
Soteh(E7), |

H SREE 0.762.2 2ES 74 wdond, AREZE 6 Acl 0.922 b3 A
Elxtony, 1180l 0.6022 713 LAk (E8),

#%Ee] 0.818 2AEMES 71 stgkew, ARZE 7 AR 0.9022 stH ¥,
4 Aol 0.752 7ba skt

& WA Mad R el S8 1 HECA 0.8622 ol SHES 7HH
A et n, Bl ofF Bofs KER aoFES 9o 2otk

fhE el FEOEES 2=, I MEE 0.6672 713 w3, [IME 0.500 2= Vi
B 0.4322 JepbdcoH(E 10).

16

B : 1 area

Number of species

Apr. May Jun. Jul. Aug. Sep. Oct Nov.
(Month)
Fig. 6. Monthly species distribution of four survey areas in Orimok.
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2) II FAZEZHIE GHIR 1,400~1,500m)
ol ol X EREES BT 16fE S1EHR(Z 13)ivd, FBEHES =HA (Parus major),
T Evtol { Parus varius), 3 3tekA (Cettia diphone) @l Mol cH(F 11),

HEEE = TF2ol (Parus varius), 3 318bA (Cettia diphone) @) Ngol®, &l HBizg

= g A (Carduelis sinica ussuriensis) 3.50, 44N (Parus major) 2.29°1AcH(E 12),

65 T T T Y T T T T
80 -
2]
®
-
el
=
E 40+ -
3
E
£
Z
20
0 ) | 1 [ 3 1 'l L
Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
(Month)
fig. 7. Monthly individual number distribution of four survey areas in
Orimok

] area:—e—, |1l area:—O—, |ll area: —O—, IV area; —A&—
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Table 13. List of birds surveyed in Orimok and the codes of foraging heights

- = Survey area

I

Month & Code Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Code (no.
No. Species of individual)
1. Phasians colchicus 1 1 1 13
2. Streptopelia 1 K1)
orientalis
3. Cuculus saturatus 1 Jy
4. C. policephalus 1 3 5 E(1) J(6)
5. Dendrocopos 1 F(1)
leucotos
6. Pitta brachyura 2 1 D(3)
7. Hypsipetes 1 3 5 6 15 5 4 6 A7) Beg Cao K6)
amaurohis
8. Troglodytes 2 3 1 1 7
troglodytes
9. Erithacus cyane 2 H(2)
10, Tarsiger cyanurus 1 4]
11, Turdus pallidus 2 E() L)
12, Cettia diphone 1 1 5 6 1 5 Di6) Gio) H(3)
13. Phylloscopus 1 1 H(2)
occipitalis
14. Ficedula narcissina 1 D(1)
15, Terpsiphone 2 C2)
atrocaudata
16. Aegithalos caudatus 1 G(1)
17. Parus ater 1 2 1 1 B(2) C(3)
18, P. varius 11 12 17 14 2 4 13 7 2 A8 B@3 Cay E(1)
F() Laa
19, P. major 7 6 6 6 18 7 1 1 A@§ B3y C8)La0
20, Zosterops japonica 1 6 8 B(7) Ci4) D(2) L(5)
21, Emberiza cioides 2 2 J4)
22. E. elegans 1 L(1)
23, Carduelss sinica 3 JL@)
USSUTIENSTS
24, Garrulus glandarius 1 1 1 1 A(2) L(2)
25, Corvus corone 2 4 1 2 10 6 3 A®B)Leo
26. C. macrorhynchos 1 1 1 AQLE2)
Number of individuals 26 25 34 58 29 61 45 22 13
Number of species 8 7 7 14 9 12 11 8 5

Total

26 species 313 individuals
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\ Survey area

a

Month & Code Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Code (no.
No. Species ™~ of individual)
1. Phasianus colchicus 1 1 L(2)
2. Steptopelia 1 K1)
onentalis
3. Cuculus 1 1 1 J(3)
policephalus
4, Hypsipetes 1 1 1 2 B(3) C(2) L(2)
amaurotis
5. Lanius bucephalus 1 2 2 G(2) J@3)
6. L. cristatus 1 G(1)
7. Troglodytes 1 1 1 1 1(5)
troglodytes
8. Cetha diphone 1 1 1 2 4 A1) B(3) Cl4) G2)
9. Parus ater 1 2 B(2) C{1) G(1)
10. P. varius 1 1 2 1 2 A1) B{4) C(3) L(3)
11. P. major 1 2 3 5 A(5)B(3)C(2)G(3)
, L3
12, Zosterops japonica 2 L{2)
13. Emberiza cioides 1 1 J2)
14. Carduelis sinica 2 5 G{2) JQ) L(4)
USSUTIENSIS
15. Corvus corone 2 K1) L)
16. C. macrorhynchos 1 1 A(2)L(1)
Number of individuals 10 14 29
Number of species 7 8 9 13

Total

16 species 81 individuals
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\Survey area m
Month & Code Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Code (no.

No. Species "~ of individual)
1. Falco peregrinus 1 1 K(2)

2. Cuculus canorus 1 J

3. Hypsipetes 1 11 2 1 B(2) Cl2) Li2)

amaurohs

4 . Lanius bucephalus 1 3 G(2) J3 L)

5. Cettia diphone 1 1 1 2 1 A(1) B(2) C(1) G(4)
6. Parus ater 1 1 B(1)C(1)

7. P. varius 1 1 2 1 1 1 1 A1) B(3) G(2) L{4)
8. P major 1 2 1 1 2 1 A(2)B(3)C(2) G(2)

H(1) L(1)

9. Zosterops japonica 1 L(1)

10, Emberiza cioides 1 1 1 J) L

11, Carduelis sinica 2 G(3) J( L(1)

USSUriensts

12. C. sinica minor 1 1 1 2 3 G(3) L(5)

13, Corvus corone 1 1 1 1 1 G@2)I1)Le)

14. C. macrorhynchos 1 1 1 1 1 A(2) L(3)
Number of individuals 8 8 15 22 6 3 1

Number of species 6 8 10 1 5 3 1

Total 14 species 73 individuals
~Survey area N
Month & Code Mar. Apr. May Jun. Jul. "Aug. Sep. Oct. Nov. Code (no.

No. Species ™~ of individual)
1. Falco peregrinus 1 1 1 K@)
2. Lanius bucephalus 1 Jo
3. Cettia diphone 1 1 1 1 E@2) G(2)
4. Phylloscopus 2 H(2)

occipitalis
5. Parus ater 4 G(2) H(2)
6. P. vanus 1 G(1)
7. P. major 1 2 1 1 G(2) H3)
8. Emberiza cioides 1 G(1)
9. Carduelis sinica 2 13 2 5 G2 J(2) Lig)

minor
10, Corvus corone 1 7 1 A(3)J(2)L14)
11, C. macrorhynchos 1 2 1 1 A@)G() L)
Number of individuals 4 2 3 1mn 17 4 14 2
Number of species 3 2 2 7 4 3 4 2

Total 11 species 57 individuals
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A% fe W&o 8 Aol 13@o=2 sba wotm, 11Hel 1Moz 73 Add(ad
6). ol EA= BWEY 4+ AU W @Bt (Lanius cristatus) 2] 178 d ot
(B 13). =3 [Easrel #&)> 8 Aol 29@Et8= 712 wkx, 1A 1EeE 3 A
A vebgteb (28 7).,

Fane WY e BB 141, 8 15, EBE 1#e EeZ Jeldx Ul
(27).

# SHEEL 0.652 2HES FHE0.56) 2t =4 Jelgten, A& 8 Al 0.
8322 7} E9kw, 3 Bel 0.3022 7HA B Jebgo(E8),

HHEES 0.8958 ZHES THE0.87) ot ¥4 Jetyten, AilZ+ 3 Aol 1.002
2 7R Eokm, 8 Hol 0.742 7k YA JEltch(E8),

& HEolA Maod B3 FEaere s I mEA 0.842 Z2HIES FHHE(0.
84) o A Jebtn, EME fF BoXd KEF Bo%e F 99 AU

fpssEetel MUES v, MMEE 0.73322 713 £3, 1 #E 0.667 2332 IV
WE 0.5932 2 Jepxtch(E 10),

Table 14. Species similarity of Orimok areas

Survey area I II I v
I 1.
II 0.667 1.
1 0.500 0.733 1.
v 0.432 0.593 0.800 1.

3) I A&ME (@R 1,500~1,750m)

o] HhEelA HRES BT 147 73EM (T 13)Qtdl, FEEES A (Parus major),
ZZubo) (Parus varius), 3 2ZbakA(Cettia diphone) 2] Ngoloich(F 11),

HYEES 23uto] (Parus varius), 3 3}3A (Cettia diphone) 2] Mgolvd, fEel HIRE
& b8 A (Carduelis sinica ussuriensis) 2.50, @7t=(Lanius bucephalus) 2.00, 7=t
(Carduelis sinica minor) 1.60°]1JtH(F 12).

A% e ®&pe 8 Aol 112 b3 ®Wekwm, 11He ligez 713 A (=3
6). =3 fEMKS] #5H2 8 Al 2@ 7t wdx, 118 1EMwE 7 A v
Ebukoh (28 7).

TEiny Mo St E5 128, R 1M, &85 1o oz Jehvn dds(E
7).
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#OEHET 0.712 Z2ES] FHE0.56) 2ot x4 Jelxto=i, AJIE+ 7 Rl 0.
87% 71A wokxm, 3 A3 10H0 0.48% 7} @A feluch(E 8),

HEEE 0.9302 ol SEH b A Jdebded, ARz 4 Aol 1.002% 7}
A wokm, 8 Hel 0.75% 74 2A JeltcH(E8),

£ HElA #oe RmH Eier SH4S [ HENAM 0.8022 2HES FH{E(0.
84) woh A Jeldtz, Bl 9% BoEd KER o 399 FAodch

fostiE otel HBOES 2w, [VHESE 0.80023 713 w3, I #E 0.733 223 ]
WE 0.500°2 vebxtch(E 10),

1.0 T 4 T L] L) L ] T I
0.9 .
L]
®,
C)
0.8} . 2 -
)
r @, @

0.7+ o
o ~
»
L
E 0.6} o
=
% A
2
£ 05} J " T

0.4} ) 4

03} O
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{Month)

Fig. 8. Monthly diversity of Orimok areas.

1 area: —e—, Il area:—o0—, Il area: —O—, IVarea:—A—
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4) IV ABEME (K 1,750~1,950m)

o] MEolAM |WEEH EXHe 11E STENE 13)Avd FELHHELS A (Carduelis
sinica minor), 7Vo}H (Corvus corone), =t (Parus major) <) NEol A H(E 11),

MBEE S 7FotH (Corvus corone), 2t (Parus major) ) Mo\, o HBAEL A4t
N (Carduelis sinica minor) 5.50, A4 (Parus ater) 4.00, 7}=t3 (Corvus corone) 3.
00°| AH(E 12),

A% e g 7 Hol 7THoz b Wy, 5~6A% 118 28z A A
Ach(z@l 6), =3 Eteggel & 8 Aol 17EE=E b Bz, 5AA 1A 2@
gz b AHA Jebgob (2" 7).

ey Mo Sfc BB 9, EE 1, @8R 1H9 JRez Jeldn YA
(£7).

M OSHEE 0.392 oz EES sbg A deidted, AjlEE 7 Aol 0.552 sbF
=9k, 6 Bl 0.262.2 7} WA Jelto(E 8),

HEEL 0.842 2MES] FHME0.87) Lok A debted, AjlEs 5 A 1A
1.0022 742 ¥, 8 Aol 0.592 7h3 Al dehdeh(E 8),

& MRl A Eos BY EEKe SHHES 0.7302 oS mES b WA byt
T, fEfes of BoEs KRS Ba%e E 99 A

tspEelel HEpES v, [IEE 0.80002 713 wx, IIME 0.593 22 I
wE 0.4322 Jelxks (R 10),
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V. & 2

2HEEMES] LEHES Holr, T EAA KRES EHs BEF [ ENH 2
&, oz|5 1 Rl 5#, 2n IIEAA 1oz, Woi2|w 7] (Cuculus
saturatus), T2 A4=ctT2] (Dendrocopos leucotos), 4+3%=(Terpsiphon atrocaudata) ) 3
e 4% 1 pEe] BHEAAG(ES, 13). ° A | pEANAE o pERD e
Mol BEd AL Ewwe 25 ER0 71Udste Aoz Y74Hc ol& Lack(1954,
1966), Cody(1974) ] #%et+= =2] MacArthur and MacArthur (1961) 9] EMS 7bo)
A7tk 158 & BEMEMCI T kel #EC 2 2RSS Z3 Qlov, HY HKE
BET 1 BES Bietre #E7t s 4E Bl 8205 Jeldo gs dae 2
H(1972) ] R#Est Fo] o2 of Bfenyel #AE7l glolol dohn BRAL,

ofg] % EelA ¥ hBH-2> Harrtman(1971) 9 FR3 —%sle, SHESF tE A
€ tEES Foiold B ou [ #EZ MEEo 24 Jelgtsd 2 Bhes 5% 1
Ee REtkeZ BAMEC T, NHE<S ARS TRtk HESHKSZ BEBTES
ol F3 UA" Feo] B2 BEFH S Mol Harrtman(1971) 9 FEat: el AM
o #R dute BHS wbEo T on As,

ZARMES BT 9 (Parus major), A utTe| (Hypsipetes amaurotis) = —3K
s 3MEGICI A BEFE AR (Carduelis sinica minor)olx, ojg]2e T Zulo
(Parus varius) vl o] AL 4% FAZfel mMey 2R 71 Aoz EBrsdr

A% Efass EF & #@AZiwe 1 wEAAM #Emsln XFo 742 Hasd
oo}, ohE EClE Aozt #L7) gl Aoz debdd, B8 G2 ] mEold 7
~8 Aell b We EMEEE ol F UL AL F1(1983)9 RES —E ATt

HOEHES 2ol o2lg 1 #EAA 7hg Eold B#EMmCl By o %%
Aoz uvebstor], HEF I E A 713 ol sty FEde Jebdzm 9l
2o ¥od ¢to R o] KEZ FEI LES

HEES 2 BESF I B 713 ol K| WEo| ¥—3dA sl
o, o2 F I #EalA 7l A Jebsked, olv HAES YA MBS 2o g
7o) opdr} Aztsct,

RS fEfeKe] SEHS 2 BEF | HEAA 13 FolA fER G &Rl =
2A vepxtor], Xl Bl S5 KT F 9ol Jehd viel o] BEF I
g fiE 2t Bl 53.9% %2, olFolt Bol 28.3% %2 RES] BEH e #
B Bie] R, FEMEMIKRL BHABKE, 222 &8 F S8 GToz s

it

rir

3o
lo

rie
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A, BMEF IVHEA 7H3 2A depdlo] fliER o B n2A oA B
vebd A2 BB Riol X2 BACE BHMsy] Wil Aoz A4S

HE HUEs oS Es BENE EEFALHM BUEL A4 deidn ded,
BEF I A I1ERM e 288 1 2 MBEL @A Jehda 9o oL B
A B 7F o’ o2 FHMY WA LB
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VI. 45 =

19854 6 B¢ 19864 5 A7tz 9 ZA EBL REFY o21% Bk W
BN B o3 A% o HES S%E FAZsted EHS BN BMHES kA
Al FEMES EWF ety £& 4 HEE Yol BT

1. 2FFEANN RED BH¥<c 6 B 16%F 368 974@EM3A 1, olF FE 18W, L
1118, &8 14, &85 6oz elyot,

2, BR B Wge EFA | AXMEAM #ENn XZFd 7AE4FE HLHA
o},

3. 2AEAZEANN FEAE MR 3BAANE 2 A (Parus major), HuTe
(Hypsipetes amaurotis), ZZ4+o| (Parus varius) ) o2 Jelytch BESF BLUKs &
Zutol (Parus varius) h Aol A8t (Carduelis sinica minor) 7} 8], oz} Tk
= & #EMEY] FELTE EL T

4. o2l | FxEAM T B SHES 7t FolAd BEFEMC oHf ZEsA o
b, BEF I AxENM T 713 Lold BEMR] A THEY Ao Exs

£ g vepsle
. WES EfR% oA SEtEe o Al 1 AEHEAAM st wold B8 R
ol NS WA etk IVE#ZHES 713 Yol Baid sloz moizc

ct,
5. AZMWEM BUEE BEF [ & IIFAEREMS BT o4& R T
_/'T:
6
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