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B PEs 19929 14958 12970 1 el 234 o) 3314 gepib 4t
Ao o) HIERAZEBMT (Oha) o BEIHEES ZAIeL HRECES RETHE 73
slale] BEEE ] HfHol o2 AR (o] S 2 AW H3E il aat sl
k.

1. ZA7IZE Botell 40fEe] 277 BEE AR, I FellA 18 Wi B
277} 13%, BollM 7Ag7hA 3%, FellA] AF7A TE, AENA FH7EA]
1%, 7heubs Alelg A"l 15, AgedA E7bA] 150l A7 Fol
139 sl Aol 5%, A TA glo] =EA HFF {7 3FolAch

2. BXA7} ol &dle ILMESES 92 BES Fdsty, IATEE R Ne BE
Bt (Microhabitat) 2 vhFolA 2AEE 2 fEo A7t QA d5se=rtE o
Hed, MERtE Uk bkt IR 5 WER HE B 5o ekl
LRe) & 59 zAbslz SPSS/PC + £#ESHTS & 23 3714 3 ML,
M2, M3)e g ERFH<c}

3 oiREe =RV MER HE7 52 A5t M1 M2E we] dssiale
L} Agele F2 M2uHE dEsisdch
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I. % &

BEEEY Fxe MAz Fz29 o)$ 93y FA7 Aok MacArthur &
MacArthur, 1961:MacArthur, 1964;Karr & Roth, 1971;Holmes et al, 1979).
MacAthur®} MacAthur(1961), Karre} Roth(1971), Recher (1969) S-& gf#E<]

2] %%, Roth(1976), Blondel®} Cuvillier (1977), Erdelen (1984) S-& Ef#Ee] 4=
HHA EZ, Tomoff (1974), James2} Wamer (1982), Hino(1985) S @R

o chtAdel wekd BERES] chofde]l Frkcln st

AB7HA] BERES] ATdA f74 F27t cheks Ao o} e chekAd o]
EForAlths A2 viebd ARl chekgh 317 Pz o= o] AE R B
of A" JEgE A =717 st WAL Bol A7 AR Wk 2x o
BATFZAA AR A3 'S FAHoR ddsld 2AE Y P
e HEoll A% Kol w2 AREY HLE 53 A =8 4Ly
g2 T2E oldly] HlAE BEERS AE e A5s Y 2 A2 A
PG (B 28409 ] wdelels 32 2ke] FAE ¥y Hart Qo
(%, 1990).

-, EME bk B B 7 By §F B FAE L 1976),
LItk BEES] ST RES B3 BFEGhhsE & 1980), ILKEBXE F/E G} &
1981), B3] mugil o (bt &, 1983), IUMKEBERS] BEERE B3 S
BroE (b 1983) 2ol BHEIN B AR S =AM ARl #4(1987) Sol 2
Bolvl IIHERE, WRETE KEHEHT 5 F¥sstd A% vk gl

a2 & PR ekt T4 G A AHE BEESA A5 A
35 zApsta, o] BEE AAst BEVE ofgdle ILMERIES FReld A
Az {88 wel 3 i) fEEE M (microhabitat) 2 -F3tel 4] 1 #5EEel we)

fijo

—-1-—



7t BFE) dExE wile, o2 B REMES RETHS f3ss
of 7t fE B R =& £BM BTE w2 o

I. #RE&EFH B

1. AAAHe| #ME

ol A9 YA THR L2 AFA &3l X2z et dLFES EE 600
~700me] H o)z, AHF FFol= Zol7t 1~2m, Fo] 3~5me EJllo] e
o A% lkm AHdl= FAE7} Ut (Fig 1),

ZAA = TR BEMESENCIY S3) Yo HEMER] QT SEEH
7b 3L EE-S Table 33 zHr}

AF7| el 5% AFA19 1dZH(1992. 1~1992. 12) o €8 HF7|L o
23 - 2] 7]&2] W3t Table 1, 2%k 300471 (1961~1990) & H HF7) &
Table 29} 7-2¢) 19924 64¥ ¥ &b 2 30647He] @)y} gk}

B AR AR 71, AN BE HAH 52 7IFeR A FEYE
o, B JGZ7HReA o] o) Alztshs 39 15U H#E BETH A9 100%
of ]2 64 7U7IA 2 3, AFL HES HAH R 100%E A5 A7
64 8UFE 9Y 6U47HA, 7HES R o] A7) AJFsle 9YW TUHE
BEe 28l Aol Ho]7] A<l 129 14U7HA] 2] A$2 129159 %8 34
144 7}A 2 #c} (Table 2, Fig. 3).

rir

'~

2. 3BE BHE A F&

1) HE A&
SRS 19919 1296 dAsdy, PS8 720 $42 19929 39 24,



19 sh4, 59 sk, 69 24 99 22, 119 o) BES 193 19924 64
Fe7 sheels 4 YHT vk #E R 4 3 KEE AU
EE# Aol nichet 19929 1Y¥3E 129712 v 33 =Aps}gdc)

2) HE ¥ o HEE

WARERSES BXRS] SREEl w8 AREN sifrd] B3 AAdH A3 9 Uk &%
Rt} BEe] T3 o] 42 BAE walY] e, IWKEHES] xale 2 A
dlM o] RIS W3l o ¥eld AU o] James & Wamer (1982) & 10ha
2 el & ZAbelAe AAHA G204 92 Gha(300m X 300m) o} Z A}
5 A¥ck zZAA] WellA 25mXx25me] 121709 W FE FA sl Yelo)TE
94 2 ZAMFE FEIFAZ, AT W] SR A7 smY] 9L T2 4
AL 27 RKE @& AREN S ZARc
(1) WWHBRE BEe] 5
AR ILABRES E43H] A4 22(1990) o) whE & W ¥k, zAA| 9

& #AYPo ol &, AZE l4m 0|4, BEE 10melA] 14m g,

A
“

C%Z 6mel| A 10m v]gt, DF2 2mell4] 6m =%}, E3-2 2m v|t 283 23
FUS= FRo 2 33, HiFvich HES ol 7138 27 5me] « gt o]
dow HE 0 KAE o BE L XA dod HE 2 Koli dod #
B 322 35¢std SHESH 283dct 2332 Folot WEERD. B.H
of & ¥ 32, Aelgle ¥oi7} 16+£2m, DBH7} 27+10cm, Belgl

dls e

¥°|7} 1242m, DBH7} 15+3cm, Ce}]2 ¥°]7} 8+2m, DBH7} 10+3cm, D
e}l %o|7} 4+2m, DBH7} 4+2cm, Eejql Defole] JBruc) 3o B2g,
a2y 223 FUF H GdEFS Felel, 92482 Geljleg FE&ch

HEHT uiehe) HES Y] & WES HESS dloeel 2A 3l SPSS/
PC+ Z 35 §A4 =223 (Cluster, Frequency, Mean)sl] 2§ %8 & TS
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T3 MEEHE F3s ook
@) B3 Kol o2 AR 7S] S

24} A BEAS Al AdA Wl 22 KfFd 9 Ay =)
of A wHspsl F o]8E Lolwr] a4 Holmes 5(1979)3 Sabost
Holmes (1983) o] Wil el ohebA] Rl o8& £REMY S oh-33) 7o) #-3 3}3}
of uiy 33] zApgch

HEEME= AR(AIn) 2 3%, LF(Leaf) = 9, TW(Twig)= 22 7}, BR
(Branch) & 2 7}%], TR(Trunk)-& Z7|, VI(Vine) = 9y Z4&, Ll(Litter)= <
§%. FL(Fallen log) 2 F7yv 2217 $4F, HB(Herb)= %¥, FR(Fruit)&
odul, FW (Flower) = %, NT(Nutlet) &= ¥, CK (Catkin or bud) = & S o
2 FEskden KES A Y RA Zed FAEAE 4 EP(OUN:
undetermined) 2. 2 #}9jc},

vh-o] ebl 2 IHERR 722 $4ell4 AH83 A B, C, D, E F, Ggigl
ofof wlAEE BHU #EEAS W 94 €9 (UN : undetermined) 02 )
ch,

B> Table 33 zte] %t (Family) JIZ F-E3tdct,

Y79 Fole 4d #49 71Alo] A4 A B, CHolgts FE& 21U E A}
432 ¥, & 259 1FE 35Ested AFFH(UPS: Upper site), 53
(MIS : Middle site), 3&}5% (UNS: Under site) 2 723 x|}, De}le] Y+
< FoIPt 27 dEe 25Ed] R FES FFFMS), o FE2 Y
(UNS) ol &A%} &3] Eebolo] 7= 3157 (UNS) 2, Fol Geljle &%
(UN : undetermined) .2 F¥8jc}.

Z77F v5-o] o= el A &kEEY=THE HEL Y] A8 EERAA 5y

—4 -



= (P : Proximal) 283 vpg&old 9% (D : Distal) 02 7|Z8on, uf - 9

5 ol BEH3AY Fob Gelglal A9+ £ (UN : undetermined) 2.8 )

25 KETES XA f¥er T3l SL(Sally) & UF =&
Gooll otob U AdelellA Gol g2t FHolu ohE x4 HolF T
4+, GL(Gleaning)2 4, 7}#, 7], 2™, G 59 Ho]& A= A%, HV
(Hovering) & g=i4] 2] & Z sl 39, PC(Pecking) & F50]2 }2 & x
ob{ ®olE A+ A% FD(Feeding) &= EFg A |99 REFTE(JIE =9
T, g, A4 o 5 HAY Fo F& wel HE RS 5L U}
TES ¥EY 5 g€ d= 29 (UN : undetermined) & & i},

i:)
b
H

M. %5 S

1. IR #E2 A4n

BET vlche] @ Gro] 5 HES HES dlolee EA3d SPSS/
PC+ 748 T4 Z 2319 (Cluster) ol o3t H#E 55747 Tl 371219 MER
W2 §3stsladct o7)4 £F % 371232 Microhabitat 1(M1), Microhabitat
2(M2), Microhabitat 3(M3) 2.2 T3]t} (Fig, 4, Fig 5 Fig 6). ZAFA e v}
877} o]F 37§9] Microhabitate] o= 3| &3}=7}5 Fig 20 Jtepyc},

1) R HE #MR

R WE Aol ATATt 4502 T gy S Rael 4
AT F2 1522 ook (Table 3). 221 RS HEES Fig 49}
Zct

M12 52 A HellA 334 (29, 6%) o EF-3v 53} (14. 9%) &) ®]&-o]

_5._



¥ chE o2 WFRDE.8%), A6 4%, A FEE8%), Pt
F2H(40%), TAFTHE 0% S +olok,

M2E ERTH(12.7%), HIFH(121%), HFHEHE 1%, FHEE 1%),
AR (7 9%), ohRETE7%), HEITHE 7% SO wolgdod, e
SR (L 3%) S 2bT(0,.9%) & M2ellzh vhebtel

M3& zhebb3H(33,3%) <) vl gl oB% ¥¥, TheoZ BFT(129%), I
SFETH74%), AFHRR6E.7%), £ 6.5%), VEHG.8%), chPE G2
%, ZAGTTE6%), T @ 6%) 5o ol

2) WERLS KIE HS

MEEEMme) 3 5 e Fig 59 2ed), M2o) Hgs iAoz foron,
Mish M3Ztel & 37bell @zbe] Wolv} alent 2 sbol: molx ehoby, M2t
E3old 7bg e A%e wach

MESHA e 4o §42 Fig 6% 2o, 2 24E 57, M2E Ml
2 M3xth A, B, C Debale] ¥3t3 Eebee Rokel 12T Mizh M3e w4
shvh Milo] M3xch D} Eebelol 23 =3 B Celele wareh

rf

2. REHET FeEoll WHE £RERY {Io] FEHMY ML

1) B K
ZA717F Ftell oF 4029 277 FFEQch(Table 4). 25 Fol|A 44"
AL B 277 13F, FolA 7127HA 3%, BolA AEA 7F, dFelA

VAl 1%, 7hERbE A7 7120l 13, AgolAM B2 1F, Bl 1F, o
Bl 3%, 7h&ol 15, ALl 1%, ZA71ZE Foll 13]3 339 Ae) 5% a2ln
Ade FA gle] =84 A 277 3%k

YHE 3 BEE 2 H47]d dgss 593 640l 28522 7MY w



L, 8dell= F4o Aagate] velgon 14eE 4Fo2 71 HA DAy
Act,

AAEZ B2 2R FoA Sl o7 HHELRES] WS- Table 59 2-&
o, Fell= 22 (24 9%), B2 (16.1%), 2 (14, 3%), Zu}o] (7. 5%),
Tolle S0 (34.0%), At2) (16, 7%), A (15, 1%), TZ2o] (8 9%), 7}
ol= &0 (35 0%), =E2te] (22.6%), Au+T2] (16.6%), 4 (6. 5%) L&)x
Aol AR 22 5%), A (17.5%), =7 (17.2%), TEdto|
(15.3%) o] ol A% $HF9) &9 A7) (18 4%), TF2o] (13.3%),
2y (13, 1%) 2 viebwdel

.4

tlo

2) Kol whE ALREMY MY

SRRl o & ARER Hfro] Al W3l Table 5o vehd Ao ES 1%0]
Al el geted skt

(1) F&5 BEEEme] RiTE

FE5| RESHS FIFE Hil= Fig 79 2t}

ol Mlg& Adzstes A wlulE71(60.9%), AFFZE(75 0%), #34) (60,9
%), T2 (43.2%) Folde™, M2 o3 (100%), 540 (59.1%). S
(46.1%), 2=<01(50.0%), M3 TF49 o] (53 8%), Fvh=|m7 (48 4%) 5ol
oh. 22v} 2haet e Agutfel= Ml M2, 2elx s 3709 e
S 25 Adzsiqdch

o Foll M1 Azt A 24l (66, 9%), Z:HA (50, 0%), =Zto] (49, 0%),
272 (46, 1%), S (49.8%), A (47.5%), I (71.9%) Solde
B, M2e 2550] (100%), E24=atr-2) (66, 7%), =Au]E7) (47, 1%), 2] =]m
7 (69.2%), AFF=(47.2%) Sl M3 oA (27.8%), =A®IE71(29,4%), 4
FE(20.9%) oIt 2 F M3 Miz} M2+ vlaiMe dixr} @2 Holg

-7



o},

7ol MlE Adzsles e HAu7e] (54, 2%), e Amulyel (46 2%), St
A (65. 3%), M2E 2hal (46, 1%), F1HA) (58, 5%), ©12] (42.6%), F=4H (43.6%),
HaF A (100 %), M3 ARZ (72, 7%), Fuh 2wk (60 6%) SolAch

Agole RE MEo] M2E dzstded, 2 F whAlg TEol: 3749 MK
BEME 25 A5sdy Ay TFas} e u7e A$E MM E B2y &
& AEEE depc)

2) HEELE

250 AWY REMEE Fig 83 22, 7 &9 A7} 20% oA A5de
g7 ERre BY opg3} )

e Bells F& 7HAGL%)., 32 71A (26 4%), HEelE e s
(34.2%), A (32.9%), 7hgells 2 74A1(30.%), A (22.0%), Agole WA
£(25.8%), =L 7} (23.7%), £71(20.4%) 9] €22 dzsdch

At s Bells F 7HA (40.0%), o (25.7%), =& 74| (20.0%), AEele
9 (40.0 %), =& 7}A (22.0%), 7heole 2L 1A (44.4%), ALlE e 7}
7 (40.6 %), WEAE QL% 7121 9% o2 Azt

TEutole Bolle F& 71A(B7.5%), & 71A (22.9%), AEelE FL 7=
(26. 4%), B 71A1(22.7%), 7Feelle 2L 74A (35, 7%), Agle F 7HA
(30. 1%), =2 7121 (24.1%), WHEAE(20.5%) 9] €22 dFshech
wh7els Belle FL 7HA (46.8%), AFele F& 71 (33.3%), = 71A|
(33. 3%), 7hSolle e 7 (27.3%), 4 (24 .8%), (23 1%), ALl &

)
rir
afe

< 7} (54, 3%) & 535k
2E5FolE Bl £71(60.0%), &2 713 21 4%), AFod= &2 7121 (36.8
%), A(GL6%), =2 7tAGL6%), AL =2 712 (60.0%) 2 FL 7HA]

—8—



(40.0%) & 4z sch

Tl ol B 7)) (35.0%), U (24.3%), ABAE A7 1% ), 7go
E d@3.5%), & 74 (27.7%), AL (0 2% F AEsedc

AAE Folt F A GT.9%). A4 @2 1%), AFole F& 714 (69,6 %),
ol FE 74A(38.1%). F93(23.8%), (23, 8%), Agols Fe A
(47.0%) o G943 (35.3%) ¢ dzshodch

ABE71E ¥, 7he Aol UR (R 150 0% 7he 44 6% AL 839
%), Bt FE 71 (50.0%) % L 7}A) (25 0%) & Hzshedc),

A AL Bolle FE A (90.9%), AFelE F 7Hx (52.8%) 9} F&
747 (33.3%), 7he3t Agole G312 1 50.0% AE: 800%) & Az Mk

2 eAgmTelE 44 25 3718 saot Bt B 74 (42,8
%= gl dxselc,

AL Aol BA dol FTAEH FA2E 0% o4 dEssich

AR2E B9 8o B2 M (B 166.7% o F :528%) 9 AEulgo] £3t
o}

Aol e Agel B8 2H2M 22 712 (72.3%) & Wol Azl
e,

A AL Aol A ol e AR, YFAL, FL AAE 70,0% o4
LEDEEY

(3) i BT

B¥el FEF T BIFEE Fig 9% 27, 7 8o o] 20% o4 A
E3he fuRE ud e Pt

A B3 hgelE A(R:35.2% 7HE 122 4%) % B(X:3L9% e
24.4%), AFol= BUT.3 %), Aol D3 7%) 2 Gehe) (25 7%) & A3 3hgd

—9—



=3

A= Foll= B(42,9%) 9 A (25, 7%), 8ol B(40.8%), A(16.4%), 7}&
o= B(36.1%), A&l C(34.4%), B(21. 9%), Gel (21 9%) & A5 stgc)

ZEol= Bolle A(34.0%), C(27.7%), B(25.5%), ®&o= B(31.8%), C
(20. 5%), 7F&oll= B(33.3%), A&l C(@21 7%) 9 GEF (20, 5%) & A58+
c}.

Atrel= 44 ZF BebQ) (B 047, 4%, 9F 1 41.2%, 7S ;49 6% AL :
37.6%) & Adzdtgdon, oFH} Agdts RMsts 247 By 29 (UN)Q
A$x gstcl _

LEFole Folle A(G0.0%), 5% AL Belgl (948 :632% AL
60. 0%) & A& ch

ZegmTels F3 Agells AR :625% 7€ :62.5%), HdEo= B
(57.1%), 7h&ell= CeF)(36.3%) & A5 3hsic).

THAE T3 5= B(E 154 4% 9F :50.8%), 7ol Aeb] (43 7%)
& Adsshglc)

2= Foll= B(42.1%) = E(26.3%), oS ol= B(43 5%) & C(26.1), 7}l
+ B(33.3%), C(23.8%), F(23.8%), &l B(47 1%) 2 Aels] (29, 4%) & A
F3hqc},

TEANE ol G(64.5%) 2 F(27.3%), 953 71golle F(9E : 4. 5% 7}
= 50.0%) < Ge}QJ (45 :33.3% 718 :33 3% S dastsdct

Aul &7 Belle F(50.0%) 2k A(30.8%), &= B(62 5%), 7}edl: B
(50. 0%) =+ F(50.0%), #&ole Febal (77. 4%) & A5 3},

ARzE Felle D(28 5%) 2 E(28 5%), od8ol= B(37.2%) 2} Ce}Q] (31, 4%)
< Az}

—~10-



A A= Foll= A4S 4%), A5l=B(37 5%) 2 F (25 0%), 71gele F
(50. 0%) 2} B(25.0%), A-&oll= B(40.0%) <+ Felsd (50, 0%) & A3 3hgdc).

e gA= A42.9%) 9F Beb) (25.2%) & &8t

oA s Bolls C(25.9%). G(25.9%), 5o C40.0%), GeR (20. 0%) &
A5 3ot

(4) i EFE

BXRe Feh)| B EIFE < Fig 1034 23, 2 o] HEo] 20% o4 A53}
= HifERE 29 o3y 2o

s E 94 Zhedle HER(E:25.8% o5 :41.3% 7H€:20.8
%), ALl WFAE25 8% & Azshdch

At FollE FE3UTE - AT (22.9%), FHFF(20.0%), ASd= F

7 (30.7%), 7teele 2AUT- AHFF(33.4%), Agols FIFF(28.1
%), WEAE2L %) E Adzsdc)

ZEutole B3 dFole HHFF(E:22.9% 9T :20.7%), 7Ieods dF
T (33.5%) & Adzsied. 2l Ageds WEFAE(18 3% ¢ Adssided
FdEe] H3s 712 EH (17 2% A$E wsioh

Akt B Agods FFF(E:245% AL :207% 5 F= HNFs
A, A5H 7hgellE 20% ol MEEE 2+ 52 oy FIFF A
ol T, "FUF, GFUF - L2HUYF & AEdch 453 Agede v
A 2gk BaE A £F3E AR X EH(HF:10.9% AL 113.0%)
BSE Bkt

L2EFole Bole FFUF - BHUIF(2L4%), AT (21 4%), AFol=
BIEF(63.2%), Agols AAIF(60.0%) 2 = 5340, %) & A E3HA 0}

Z cAggTes A B4 ¢lo) F2 H}FF(E:62.5% 95 :85 7%

—11—



7}g 145, 5%, 7&:87.5%) % Azt
SHAlE Felle ZEAYGF - FFGF(27.2%), S 3RE (24 9%) o
AT (21 9%) & A3slAd T, 7HSolle= 20% ol MEEE = $EL g
doev HFF GEAE MR, dFUE 5 s
AA= Folls HHF T (3L 6%), AT AulpF (21, 1%), o Bolls o Zu}
F(23.8%), 7FEoll= 20% oAt M3 E e 22 oy} g (19 0
%), Agels T4 2%) o b (29.4) & Az stdch 22y 712 A

Foll= d9FE dgshe Aol Fobd B (12 :23.8% AL :11.8% 2 H

THANE A BA Qo] WFAELE F2 Asslgdoy, JodEo Hirr)
T EB(H:33.4% AF :44.4% 7HE 1555%, AL :77.4%) = Wkch

e F 7he Agde 33 HES] dEe R 2o (B
48.0%, 7h& 1 44.5% AL :77.4%) 13, AFelE L2HAGTE (25 0%) o wE
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(Summary>

An Analytic Study on The Relationship Between Deciduous
Broad-leaved Forest and Foraging Niche of The Birds

Ko, Seok-Jong

Major in Biology Education
Graduate School of Education, Cheju National University

Cheju, Korea

Supervised by Professor Park, Haeng-Shin

This study has tried to materialize the foraging place and foraging behavior
of birds and to clarify the feature of the foraging niche and the season that
each species of the dominant bird prefers, by investigating the phenology of
the birds inhabiting the deciduous broad-leaved forest of the Gwanumsa area

in Mt Halla, three times a month during the January 1992-December 1992

period,

1. The total number of species founds in the study site was 40, Among

them, 13 kinds were seen throughout the year, 3 from spring to autumn,

* A thesis submitted to the Committee of the Graduate School of Education, Cheju
National University in partial fulfillment of the requirements for the degree of
Master of Education in August, 1993,



1 from spring to summer, 1 from summer to autumn, 1 at all seasons ex-
cept for autumn, 1 from winter to spring, 5 observed once during the
research, 3 watched out at rare intervals without regard to the season,
2. This thesis has expressed the forest environment that the birds make use
of by means various indicators and has ascertained how sort of bird prefers
the microhabitats which were classified into three types (M1, M2, and M3)
based on the various indicators of the forest, the coverage of leaf layer,
the species of tree, the type of tree, and the number of trees, by using

SPSS/PC+ analysis,

3. Most of the birds have preferred M1 in summer when the coverage of

forest layer is high, but they have preferred mainly M2 in winter,

4, In case the structure of forest environment has many-sided aspects, the
bird community has been diverse in the same way. Similarly, the
microhabitats that each species prefers and the foraging niche of each

species have come out differently,

5. The summer, a season abundant in feed, allow overlapping the foraging
niches to most of the species., However, the winter, short of feed, has
played its leading role in separating the foraging niches of the species in
a great measure, It is believed that these factors prepare the reason the

variety of the species has been enhanced,

6. A bird community has delicately responded to a seasonal forest change,
Accordingly, if we view the microhabitats in terms of the conservation of

the bird cmmunities, the diverse microhabitats are regarded as requisite,



Table 1, The monthly air temperature (‘C) of Cheju City in 1992,

Month | Jan, |Feb, |Mar, | Apr, | May | Jun, | Jul. |Aug. |Sept. | Oct. |Nov. |Dec,

Max. 116.7(22.0{19.5(23.6|29.9(30.7 {34.5(33.0(33.1(24.5|23.420.1
Min, 1.5 0.4) 32| 67| 9.8(13.7(19.8121.4}17.5] 99| 0.5} 1.9
Ave, 7.2) 6.8(10.314.1(17.5120.1{26.0{26.5|23.417.4(12.1| 9.6

Table 2, The monthly average air temperature of Cheju City during 30 years
between 1961 and 1990,

Month | Jan, |Feb, |Mar, | Apr, | May | Jun, | Jul |Aug, |Sept, | Oct. |Nov, |Dec,

(0) 5.2 156 851]133|17.2(20.925.6 {22.7{17.7(12.411.0| 5.0

Season Winter —|«< Spring —

- Summer —| <+ Autumn — |«




Table 3. Species of tree in the deciduous broad-leaved forest of Gwanlimsa,

Family Species Types
Styracaceae Styrax japonica A BC
Staphyleaceae Staphylea  bumalda D E
Verbenaceae Callicarpa japonica, C.  mollis E
Euphorbiaceae Daphniphyllum - macropodum, ~ Sapium  japontcum D
Rutaceae Zanthoxylum  piperitum,  Z.  schinifolium, Orixa japonica E
Aceraceae Acer mono, A. tschonoski, A. palmatum A B, C
Betulaceae Carpinus  tschonoskii, C.  laxiflora.  Corylus sieboldiana A BC
Fagaceae Quercus serrata, Q. variabilis, Castanea crenata, Castanopsis | A, B, C

cuspidata var. thunbergii
Cornaceae Cornus kousa, C. controversa B,C
Aquifoliaceae llex crenata E
Lauraceae Lindera obtusiloba, Neolitsea sericea C,D
Myricaceae Myrica rubra B, C
Oleaceae Ligustrum  obtusifolium E
Caprifoliaceae Viburnum Wrightii, V. erasum D
Leguminosae Maackia  fauriei C
Moraceae Morus  bombycis D, E
Ulmaceae Celtis sinensis C
Rosaceae Prunus  yedoensis, Pourthigen villosa A BC

Rosa multflora, Rubus crataegifolius D E
Elaeagnaceae Elaeagnus umbellata, E. glabra DE
Pinaceae Pinus densiflora A B, C
Taxodiaceae Cryptomeria japonica A B
Herb F
Vine G
Undetermined Fallen log F




Table 4, Phenology of birds in the deciduous broad-leaved forest of

Gwantmsa in 1992,

Month
Species

Jan,

Feb, |Mar,

Apr,

May

Jun

Jul

Aug,

Sep,

Nov.

Parus major

P ater

P varius

Hypsipeter amaurotis
Aegithalos Caudatus
Dendrocopos leucotos
Zosperops japonica
Garrulus glandarius
Troglodytes troglodytes
Streptopelia orientalis
Emberiza cioides
Terpsiphone atrocaudata
Turdus dauma aureus
T. Pallidus

T. cardis

T. naumanni eunomus
Carduelis sinica

C. spinus

Ficedula magimaki
Cyanoptila cyanomelana
Muscicapa sibirica

M. latifascia
Emberiza rustica

E. elegans

E. schoeniclus
Corvus corone
Tarsiger cyanurus
Ficedula narcissina
Phylloscopus occipitalis
coronatus

P. tenellipes

Cettia diphone

C. squameiceps
Turdus sibiricus
Erithacus cyane
Lanius bucephalus
Cuculus canorus
Phasianus colchicus
Falco tinnunculus
Buteo buteo japonicus
Accipiter Gentilis

Number of species

14

17 119

20

28

28

27

24

23

19

19

17




Table 5, Seasonal individuals and percentage dominances of birds observed
in the survey site in 1992,

Scasonly ind, number (%) Spring Summer Autumn Winter Total
Specics ind, | (%) |ind, %) |ind. | %) | ind, (%) | ind. | (%)
Parus major 91 | 143 149 | 151 49 6.5 93 | 175 ] 382 | 13.1
P ater 35 55 49 50| 36 48 32 6.0 | 152 5.2
P. arius 48 7.5 | 88 89| 171 | 22,6 81 | 153 ] 388 | 13.3
Hypsipeter amaurotis 159 [ 249|165 [16.7 | 121 | 16.0 91 | 17.2 | 536 | 18. 4
Aegithalos Caudatus 14 2.2 19 1.9 5 0.9 38 1.3
Dendrocopos leucotos 8 1.2 7 0.7 11 L5 8 L5 34 1.2
Zosperops japonica 103 | 16.1 | 336 | 34.0 | 265 3.0 704 | 24.2
Garrulus glandarius 19 30| 23 2.4 21 2.8 17 3.2 80 2.8
Troglodytes troglodytes 12 1.9 18 1.8 18 2.4 1 0.2 49 1.7
Streptopelia orientalis 26 41 8 0.8 ] 1.2 31 59 74 2.5
Emberiza cioides 10 1.6 1 0.1 5 0.7 9 1.7 25 0.9
Terpsiphone atrocaudata 6 0.9 35 3.6 2 0.3 43 1.5
Turdus dauma aureus 5 0.8 8 0.8 6 0.8 5 0.9 24 0.8
T. Pallidus 11 1.7 8 0.8 12 1.6 5 0.9 36 1.2
T. cardis 2 0.3 4 0.4 6 0.2
T. naumanni eunomus 4 0.6 6 0.6 3 0.4 3 0.6 16 0.6
Carduelis sinica 11 1.7 8 0.8 2 0.2 21 0.7
C. spinus 119 | 22.5 | 119 41
Ficedula magimaki 4 0.6 1 0.1 3 0.4 5 0.9 13 0.4
Cyanoptila cyanomelana 5 0.8 4 0.4 9 0.3
Muscicapa sibirica 2 0.3 3 0.3 1 0.1 1 0.2 7 0.2
M. latifascia 2 0.3 0.5 6 0.2
Emberiza rustica 1 0.2 2 0.2 3 0.1
E.  elegans 2 0.3 5 0.5 1 0.2 8 0.3
E  schoeniclus 1 0.2 1 0.1 2 €01
Corvus corone 7 eyl 11 1.1 3 0.4 5 0.9 26 0.9
Tarsiger cyanurus 3 0.5 3 0.1
Ficedula narcissina 3 03 3 0.1
Phylloscopus occipitalis 3 0.5 2 0.2 5 0.2

coronatus

P tenellipes 1 0.2 1 <01
Cettia diphone 26 | 41 10 1.0 2| 03 2| 04 40 1.4
C. squameiceps 4 0.4 4 0.1
Turdus sibiricus 2 0.2 5 0.7 1 0.2 8 0.3
Erithacus cyane 1 0.2 1 01 2 K01
Lanius bucephalus 2 0.3 2 0.2 1 0.1 5 0.2
Cuculus canorus 4 0.6 4 0.4 8 0.3
Phasianus colchicus 8 1.2 2 0.2 1 0.1 11 2.1 22 0.8
Falco tinnunculus 2 0.3 2 0.4 4 0.1
Buteo buteo japonicus 2 0.4 2 |01
Accipiter gentilts 4| 05 4 0.1

Total 638 | 21.9 | 988 [33.9| 756 | 26.0 | 530 | 18.2 | 2912 | 100
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Fig. 1 Map of the survey site,



il

/i

Il
I

|

I

Microhabitat 3
M3)

Microhabitat 1 Microhabitat 2
M1) M2)

|

Fig, 2 Distribution of microhabitats classified based on the multivariate
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Fig. 4 The composition ratio of tree species in each microhabitat,
STY, Styracaceae; STP, Staphyleaceae; VER, Verbenaceae; EUP,
Euphorbiaceae; RUT, Rutaceae; ACE, Aceraceae; BET, Betulaceae:; FAG,
Fagaceae; COR, Cornaceae; AQU, Aquifoliaceae; LAU, Lauraceae; MYR,
Myricaceae; OLE, Oleaceae; CAP, Caprifoliaceae; LEG, Leguminosae; MOR,
Moraceae; ULM, Ulmaceae; ROS, Rosaceae; ELA, Elaeagnaceae; PIN,
Pinaceae; TAX, Taxodiaceae; HER, Herb; VIN, Vine; UN, Undeterwined.
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Fig. 7 The seasonal ratios of the forest birds’ preferance for microhabitats,

Pm, Parus major: Pa, P. ater; Pv, P. vanus: Ha, Hypsipeter amaurotis: Ac, Aegithalos caudatus:
DI, Dendrocopos leucotos; Zj, Zosperops japonica; Gg, Garrulus glandarius: Tt, Troglodytes troglodytes:
So, Streptopelia orientalis; Ta, Terpsiphone atrocaudata: Tp, Turdus pallidus: Cp, Carduelis spinus:

Cd  Cettia diphone.




(Parus major) (Aegithalos caudatus) (Troglodytes troglodytes)

(Ter psiphone atrocaudata)

ow

RATIO

nRATIO (%

o~

- m...._v Z =
e om0 g o (7] MTAS il TR =] ”
- g ™ 2
L 3 2 -
l..v E ol -
wl o -
30 »{
- m ;] m
10+ L2l
..m.b. -l - §<c<?ws=‘_ UTR W RPN MO N ¢ - :m(-‘- M ..f:-:.sni
i:l.l;:w:m:lii!ﬁ.l STE SITE
(Parus ater) (Dendrocopus leucotos) (Streptopelia orientalis) (Carduelis spinus)
T N..m Z = Z -
° - m -
704 E ™ »
m L g - H -
- o [
04 o -
(e = »
2 » m »
.ﬂ: - :B.._i__m _W w B .s.:;m- ® W U R MR l..m.i w i.::J-J. MW U R e ok t. - =_:4_ =<_.=<= PR
MU W N RW o SITE SIe SITE
(Parus varius) (Zosperops japonica) (Turdus Pellidus) (Cattia diphone)
M_ Z » € o Z » i
m 0 L L
0 » 2 o '
m M!. W.. ml. _
0 by L
! : : ] ~
w : : :
204 - =
Y| YT : 1 N .
!:llis:!._m:iii!ﬂi l:?....::m:m.-i:.isﬁ_l l:!!..-f_:w:m:i:.isii '
(Hypsipeter amaurotis) (Garrulus glandarius)
¢ Z
g g
S 2 o]
2
304
L L? i
o— N
l:l.isl:fl:iﬂi!ﬁlﬂ_w.r .Mf«l:"!l_.:li.lilﬂ.l
SITE SITE

Fig. 8 The ratios of the seasonal change of foraging sites preferred by the forest birds,
AR, Air; LF, Leaf; TW, Twig: BR, Branch: TR, Trunk; VI, Vine; LI, Litter; FL, Fallen log; HB, Herb; FR, Flower; NT, Nutlet: CK, Catkin or bud;
UN, Undetermined,
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Fig. 9 The ratios of the seasonal change of tree types preferred by the forest birds,

A Height 16+2m, DBH, 27+10cn: B, Height, 12+2m, DBH, 15%3em; C Height, 8+2m, DBH, 10%3em; D, Height, 4*+2m, DBH, 4+2m;

E,a shrub of less than D types; F, Follen log or Litter; G,Vine, UN, Undtermined,
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Fig. 10 The ratios of the seasonal change of tree species preferred by the forest birds,
STY, Styracaceae; STP, Staphyleaceae: VER, Verbenaceae; EUP, Euphorbiaceae; RUT, Rutaceae; ACE, Aceraceae; BET, Betulaceae: FAG, Fagaceae: COR, Cornaceae: AQU, Aquifoliaceae;

LAU, Lauraceae; MYR, Myricaceae: OLE, Oleaceae; CAP, Caprifoliaceae; LEG, Leguminosae; MOR, Moraceae; ULM, Ulmaceae: ROS, Rosaceae; ELA, Elaeagnaceae; PIN, pinaceae; TAX,
Taxodiaceae; HER, Herb; VIN, Vine: UN, Undeterwined, —34—
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Fig. 11 The seasonal ratio of the forest birds’ preferance for foraging height

strata,

Pm, Parus major: Pa, P. ater; PV, P. arius; Ha, Hypsipeter amaurotis: Ac, Aegithalos caudatus:
DL Dendrocopos leucotos:  Zj, Zosperops japonica: Gg, Garrdus glandarius: T, Troglodytes troglodytes:
So, Streptopelia orientalis; Ta, Terpsiphone atrocaudata: Tp, Turdus pallidus: Cp, Carduelis spinus: Cd,

Cettia  diphone.
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Fig. 12 The seasonal ratio of the forest birds’ preferance for crown positions,
Pm, Parus major; Pa, P. ater; PV,P. arius; Ha, Hypsipeter amawrotis; Ac, Aegithalos caudatus:
DI Dendrocopos leucotas:  Zj, Zosperops japonica: Gg, Garrulus glandarius: Tt, Troglodytes  troglodytes:
So, Streptopeha ortentalis: Ta, Terpsiphone atrocaudata: Tp, Turdus palidus: Cp, Carduelis spinus: Cd,
Cettia diphone.
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Fig. 13 The seasonal ratio of the foraging behaviors of the forest birds,
Pm, Parus major: Pa, P. ater: PV, P. varius: Ha, Hypsipeter amaurotis: Ac, Aegithalos caudatus:
DI, Dendrocopos leucotos:  Zj, Zasperops japonica: Gg. Garrulus glandarius:  Tt, Troglodytes troglodytes:
So, Streptopelia ortentalis: Ta, Terpsiphone atrocaudata: Tp, Turdus pallidus: Cp, Carduelis spinus: Cd,
Cettia  diphone.
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