Structure of the Kangjong brook bird
community in the south slope of Mt. Halla

Yun Won-suk, Park Haeng-shin

Summary

This study was aimed at investigating into monthly distribution and regional differences
on bird community in Kangjéng brook experimental forest from April 1985 to March 1986.
That is to say, it means inquiring out relationships among Foraging characters, Habitat

structure and bird Migration.

Experimental area was divided into five categories as follows ;

Area I (altitude 0~100m)
Area II (altitude 100~300 m)
Area III {altitude 300~600 m)
Area IV (altitude 600~900 m)
Area V (altitude 900~1,300 m)

Their results were as follows ;
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1. The total number of species and individuals observed 1n tive areas was 64 species
7,076 individuals. By the way, those are made up of Resident 35 species, Summer
visitor 15 species, Winter visitor 8 species and Passage migrant 6 species.

2 . The number of seasonal species variation increased in Winter and decreased in
Summer in lower altitude area, but decreased in Winter and increased in Summer in
higher altitude area.

This fact indicates that there must be a vertical transfer associated with altitude.

3. The diversity and equitability of species showed the highest valqe inarea 1. Asa
result, it was formed very stable community structure.

On the contrary, species diversity showed the lowest value in area IV. That is to say,

it was formed very unstable community structure.
4. The similarity among the different areas showed higher value in proportion to the
distance.
The relation between area 1 and IV was exception.
5. Foraging category diversity of individuals distribution was the highest value in area
I. In other words, habitat environment was very complexity.
On the contrary, it showed the lowest value in area IV, therefore, that was
simplicity.
The relation between species diversities and foraging category diversities may be

concluded in nonlinea ralationship as positive curve (X?).
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Fig.1 Map of Cheju Island. The dotted line indicate subvey area.
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UL RE Wt HEBEST BEIch #5 300mold 600mol: £z HEmE
Hol oln A HEMT HIMTL ol Toh & 600m oA 1,300m ols HEME
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Table 1, Details of Censused date

Year 1985

Area Month Apr.J[ May.‘ Jun| Jul| Augi Sep| Oct
| i

1986

T T
Nov.| Dec.i Jan. Feb.ll Mar.
1

Luwm| 3] 5716 7] 16] 6] s 10 1216 51 19
Vv [ 23200192 5| 18 27 [ 21 [ 20 [ 28 | 19 | 21

!

2. MEF &

ERIERE 3km AShot WM L) = WS Ko SHEMER B
* Road Side Census Method (7k#F, 1978)2 &5 ulel BEE  1km o
FATSAA B ALl A B 20m AAk EEEC A B2 (Visual), xofte
(Song), &&x2(Calll, M (Flying) %ol fkstod (B34, 1983, 2, (Efee, e @
EoET fEo] BWEY AT MR =t WEEo s FAEsIol o] o] oo e
TEERE B R Sled #AISY

i
w#
t
&%

Eael M WE B B&KT, 1976) o] uwhaic)
HwEe Bae #2229 2o,

3. BMESM
BEES MM ZEMe WEZ Shnnon ERH)ES MM & s1Es gepy
I" a*

EHY SHMS 175171 sl Pielou(1966) < HEE (el iE,

FE HER 2
B2 Sé renson (1948) o] i EH(S) ez FHedn

(Odum, 1971)
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Table 2. List of Foraging Characters used in Multivariate Analyses

Character Code
Upper Leaf conopy A
laver Upper stem B
Y Lower part of upper layer C
Lower crown D
Middle Lower part of middle layer E
layer Trunk F
Upper shrub layer G
Lower Lower shrub layer H
layer Grass slant I
Isolated tree ]
etc Sally in air K
’ Probe (Hover) over the brook’s ground L
Swin on the brook’s water M

Vegetational distribution of kangjong brook.

Fig. 2
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% #k/@ (Foraging category)ol MEfa#S of SHMES AEs7] A BELEE U
el s, (Holmes, et al. 1979) S SHF 2 st 71 %S Shannon {EBGE
o ol tEsiddch (FhaHE, 1983)

x FEolA et & HES @ WK B FRE W EFE, BRI SHtE 22ix
e #Re o Rk

. 1 BEWEGES 0~100m)

o] HE A N BEE 53 1.836EMAL °IF me 31k, EE 108, %K 7
1, &8s SMcldrh, #E4aES 2l ul7-2) (Hypsipetes amaurotis), A (Passer
montanus). EutA (Zosterops japonica)® WEel%A+t, A5l fEo] wEne 3 Holl 42 =
b7 vrora 7 Hol 1602 b Aoich fEMaEe w&E 3 Aol 231042 7hA Bk
o 8 Hol 79MEsE s Holeh (E3)

W SEEE 1.218 2 ZHES b4 Eokernd AjEE 3 Aol 1.4032% RAES
g 7 Aol 1.038% 7hA sgkoh

g wa 0.8612 ZMED 7HE BT ASIZE 4 Heol 0.884% 713 E3 11Al
0.8112 7ha Sl Jebgeh, (£8)

& @A @ad F3 EfRe SRS 1.075% ZEaMES 1A A vEbte
o] (EMg o BoEe bRl Adl 10.7%, mgol A Goll 6.4%, TR Il
14.8% —2ix HAold Lol 15.3%2 7H3 whol WESdh HEHNZE HAwel 32.9%
2 sba morym difgel 16.7%2 7H3 =HA debgch (£9)

MRE obe) gpES wwl I mESH: 0.81602 hd w1 NESHE 0.772, V
sEets 0.674 22)3 IVIESHE 0.6522 7H3 ke, (£ 10)
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18 FHRRCT3 % (1986.12.)

2. Il BBEWEES 100~300 m)

A MEAE 458 124118187} MEslon] QB 20m@, FA 108, &8 518, &@
B 1oz #&slol A, ELhEe A k72| (Hypsipetes amaurotis), 4] (Hirundo
rustica), A (Parus major) 9| WES 2 ebdch fEo) A%l %% 3 Aol 29Mez 7}
T ukT 8 Al 0oz b Holch =Y EEKE 3 Aol 136ME88 2 712 woiw
7 Rell SefEfeR sl Hoich (F4)

M OBREE 1.0642 2WEME] FHHE(1.086) 20 S delgdon FRzs 3A
ol 132622 7b¢ £%3 7 Aol 0.7182 7}% worc

MFET 0.8252 2iplEel FHE0.83) o) Seken] ARz 3 Aol 0.9072 b
EUL 7 Hell 0.6652 74 wgtch (F8)

& Aol 4 W53 B ke LML 105302 ZHIES F{E(1.005) e} =
Al el os] % S BHES LFol A Aol 10.9%, wfgel 4 E o 12.6%, TR
oA Tel 11.7% =ejz Hitol e Kol 7.8%2 7ha vio] meEsjoln HESI 2
ol 39.1%2 7ba Wt Hffiol 13.3%2 7b =4 56 sich (F9)

fesER el M-S NIMESHE 0.9252 713k S IV HEels 0.833, 1 @l
0.0816 22jx V sEot+ 0.8052 7}2 ook, (% 10)

3. N AEHE HBS 300~600m)

ol M= 48%8 1.255M88 7 M=o @A 206, BE 12/, 28 5%, &8
5 2ol EEHS Huwie( (Hypsipetes amaurotis), 54} (Zosterops japonica),
A (Parus major) o) Ngo 2 vebyich BB o &S 4 Hol 29f.0.2 7bA gk
8 Hell 102 713 ol (Hpagis 6 Aol 15682 742 w1 Ao 69MEgae 7}
3 Aol (%£5)

B SHES 1.0152 2#ES FHE(1.086) 2t Sotow) ARZE 4 Hol 1.3012
7 w3 7R 0.7252 sba SA Jebgo

¥HFES 0.8098 2mES 713 lgion RABlZ= 4 Aol 0.89022 7}4 =3 78
o 0.6972 7}3 ole}, (%8)

& WA Moy I B SHMS 0.973°2 ZHEe T (1.005) 2o} 5t
stovl fEMSE 5% HSELS LR Bol 20.3%, w4 Foll 9.3%, TR I
ol 12.8% z2ln Hepolde Kol 6.1%2 7}4 vo] gzsiox HERZE L@l
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Fig.3 Monthly individual number and species distributional variations as a whole

census area.
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1
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Fig. 4 Species districution of five areas census by month (area/month)
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4. IVAEHE (S 600~900 m)

* gl A= 406 1,375E4 7 BES T B8 256, ER 101, x8 31, @B
2tEo 7 vebytch, ELTES A (Parus major), ZlﬂﬂL%LEl(H)psipetes amaurotis), &4
A { Zosterops japonica) e} WEe1S ek, RSB B A= 5 Holl 27HEo.E 7hA WU 2R
o 1280 10Mo 2 7b3 Hoich fERES # o 7 Hel 219MfeE bY BT 2 H el
2ofEae 2 7ba Al vhebstch (6
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Fig.5 Individual number distribution of five areas census by month.
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Table 8 Species diversities (H) and equitabilities (e} of five census areas

Area I 11 I I\ \%

goc[g:sus H e A e H e A e 3 | e

Jan. 1.327 | 0.874 | 1.166 | 0.845| 1.073 | 0.872 | 0.916 | 0.880 - -
Feb. 1.267 ] 0.827 | 1.172 | 0.873 | 0.962 | 0.839| 0.923| 0.923 | 1.064 | 0.955
Mar. 1.40310.865{1.326|0.907 { 1.175| 0.841| 1.196 ] 0.919| 1.004 | 0.900
Apr. 1.342]0.884 | 1.237| 0.864 | 1.301 | 0.890| 1.180 | 0.893| 1.191 ! 0.916
May. 1.246 | 0.844 | 1.237 | 0.864 | 1.174 { 0.811 | 1.228 | 0.858 | 1.214 | 0.891
Jun. 1.101 | 0.861 | 1.011 | 0.806 | 1.209 | 0.836 | 1.020 | 0.813 | 0.955| 0.776
Jul. 1.0380.862 | 0.718 | 0.665| 0.725| 0.697 | 1.088 | 0.777 | 1.286 | 0.847
Aug. 1.100{ 0.846{ 0.754 | 0.754 1 0.781 | 0.781! 0.958 | 0.763 | 1.249 | 0.815
Sep. 1.099 | 0.879 | 1.106 | 0.881 | 0.878 | 0.747 / 1.005| 0.749 ' 1.180 | 0.825
Oct. 1.158 1 0.876 | 0.919 | 0.825| 0.850 | 0.723| 0.942 { 0.751 | 1.174 | 0.803
Nov. 1.288 | 0.811|1.011 | 0.777 { 1.026 | 0.818 | 0.882 | 0.751 | 0.909 | 0.773

Dec. 1.249 1 0.863 | 1.111{ 0.840 | 1.023 | 0.850 | 0.811 | 0.811 - -
Average 1.218 | 0.861 | 1.064 . 0.825] 1.015| 0.809 | 1.012 | 0.824| 1.123} 0.850

Table 9 Percent utilization of foraging categories observed in stratification and
vertical habitat diversities of individuals distribution

For’;‘g‘ia I i 11 | I v v
o Al 0.109 0.119 | 0.162] 0.181
&5 B[0.807| 28.9 | 0.085| 29.9 | 0.203 | 46.6 | 0.231 36.4  0.143 | 41.8
ST clooss| % [0105] % [o141]| % o168 % 0091 %
5 D | 0.043 0.084 0.015 0.049 | 0.137
< E[0.036] 16.7 | 0.126 39.1 | 0.084| 25.6 | 0.054 | 24.3 | 0.101 36.5
5 F 10024 % 0074, % 0093 % [0.038] % |0.054 %
s G| 0.064 0.107 0.064 0.082 0.073
'8 | H0.067] 21.5( 0.06 | 17.7 | 0.063 19.1 | 0.056] 15.6 | 0.101 | 17.5
ST 110148 % [0.117| % |0.128; % 0.1 | % ;0074 %
J | 0.038 0.012 0.002 0 Lo
K | 0.067 0.078 0.061 0.024 0.017
g L |0.153| 32.9 (0.027] 13.3 [ 0.018| 8.7 | 0.003| 3.7 | 0.005| 4.2
M|0.056] % 0 % 0 % 0 % 0 | %
etc] 0.017 | 0.016 | 0.006 ! 0.012 | 0.022
A 1.0% 1.053 | 0.973 0.937 0.986




il Ea ) VM skl BY EFR 23

H SRS 1.0122 2ES 7t Sskn AflEs
o 0.811% 7} oket,

HEELS 0.8242 ZHES F39E(0.834) 2 oh wA vebdn 2 Bel
=3 9 Aol 0.749% 7b3 wA eyt (£8)

% WA Mord mR EiERe] SN 0.937% ZHESD sHR WA \%EW"“%

S5 BAELS LRA Bol 23.4%, H@A Gol 8.2%, TREAM I 10% 22
HAol A Kol 2.4%2 713 seo] @ESs e MEHNZ: LRl 56.4%2 7t &

5 Hol 1.2282 7} &3k3 12R

0.92302 7%

oba Hfoll = 3.7%ute) orAFsl Ak (£9)
feppEEobel MUES 2wl V HESE 0.914% 7H wkw U EehE 0.874, II i

Este 0..833 22l [ swESE 0.652% 7H3 <o, (£ 10)

Table 10. Comparison of species similarities each of the sensus areas

Cz;‘j:s I Il il v
I 1.
11 0.816 1.
1l 0.772 0.925 1.
v 0.652 0.833 0.874 1.
v 0.674 0.805 0.867 0.914

5. V BEHEAES 900~1,300 m)

A fuEol A BEX BHe
2fEo 2 Jebxtoh, EAES
Sl a) ( Zosterops japonica) Sl Mg
7 giokn 2 Aol 13@e2 shA Aol =4 @i 9 Aol 235EME AR iR
2 Boll 32MERE= 7H%
B OSEEE 1123203 2mEe] F#HfE(1.086) 2ot ke
T 1180 0.9092 7} w3k
HEEE 0.8500.2 2#ES] FH#(0.834) 2ot
I 1189 0.7732.2 713

B, EAK

amaunrotis),

2 g ¥

Al

4258 1,369fE#2 2

Holeh, (R7)

A ek o ek,
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I olF ®EB 25M, EE 13E XB 2
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& MRl M5 FH BB SRS 0,98622 R2MES) FHfE(1.005) Lo o

I fAies o BHELS LR Aol 18.1%, /gl Dol 13.7%, TEl4 H
ol 10.1% ez Hitell 4 Kol 1.7%2 72 o] sfgal Udch =3 HEUZ= |
ol 41.8% % 713 oty Hfpol e 4.2%2 7Ha =AA MBS (3 9)

Diversity Indes(H) of Shannon

o— |

15 o— [I

—A—TI

—A—N

1.4 x—V
13 b

1.2 | 'b'a‘\‘

11
| \
10 '
09
0.8 I
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Fig.6 Monthly diversity of the survey areas.
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tipEste] BWOES 2o IVHESS 0.914 2 7H3 32 NIMESHE 0.867, 11 &
£0.805 28 1 ESHE 0.6742 742 ot (£ 10)

V. &

58 AEMESA BED BES 108 268 641 7.076MERAt. T #B BHE, ®
B I5H, &5 8%, #AB 6Holdlor mELME T2 (Hypsipeles amaurotis) ©|
o] cheo 2wkl (Parus major), 54t (Zosterops japonica), A v] (Hirundo rustica),
3} A (Passer montanus) @) NEolGEol ol & #(1983)ol <& HzkelA MEF & Sfic
54 cheA debdsdl, & WEAAE ZHEAA FE7 b BRn EAE MR
Kfaz [E—5hA vhebstch

2EAEMES HEES 28Mlv 3 mE =t BB EKE [ MEA 114, I
Bol4 1Holn = utol HEelME gioled I mEAA o2 sEds v B B
o] FEEE WL o T3 2o oA EABY Wl T BESE EHIUC

A3 EEgs 2%l EHv 2 mEAA ®Bmstn EFol HAstdlen & e
ol Ez uEhtn glol ol wE BEBEC BRI Ao R F4(1983)
o] B B —sidch 53 1 sEClA 3 A 7hd ©e ERgE olF1 dds
Ao a2 #{prh gov EmAR, oFF BEmHx we X8, ERS FHHRAS
o 3 Aoz Bsct

| B AE 718 5 @ SHES Jehilo] BERmel Bty e Ed Ao
2 yelyton] HEE Ed sba obd S#el HMEol B gl Uk 2D
HET Eeasrel SEME ftE 2ok 22 Fobd &l Al dEbktth o] &
Ha IS wAEL e, —EE WUEEH Fol s=3 FEE HF, REE 22
T OHERSo] ME ool misel s WkMESHhol Rl W] Wil Aoz
@irsiolch 22l &Rl Eiak S Bo%E 18 7oA ekt spet ol futiE
wob ol A 32.9%% b3 B olF Lol 15.3%7F BEd A2 HFEM 20 3=
o 7wl ez voizid,

IV HEol 4= 7ba Sre @ SHES Jebdo] sy Bdss FREY HES ol
olowl Kol EE SHMES 7P el Lol 56.4% A3 olFele Bol 23.4%%
EES0] olos] il d 3.7%qtel WMEH R (2 7) HEH Wic] £2 BEMR

S
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Fig. 7 Percent utilization of foraging categories by observed in census areas.
(UP.: Upper layer MI. : middle layer LO.: lower layer etc.: E.)
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ko 2 MRzl Exisly Wtz BEHESH

a8y HEEE I MEA 73 wA debde] IVER o Atk 52 SHES
2 slo] ggledl 1 EliE Yo HEY BEI LEIn B

BE MUMAS BEY HEMI =4 JElgD EE 2RV 45 dekdedt 1
IVHER S EOEDS 28le 1 3V mERM 2ok sl debded ol AL BEM RHE
of 1 HIVHEMET 1 3V MEMe) sEws 252%o=2 B o wksty] WEdl
Ao podzcl,

11 SHI HER S BOUES 7hd B4 velgsd #eh Ak Bl milstdrl o
Zol Aoz MEdc 2z VeV BEMS B|PES A xS A HaEmes F
EHERHT THS ol 7] Wi Aoz 2o

LES oo uul & AENES B SHEE &Y ah s EeR ZHEtE
Positive curve(X*) ¢] RS ‘lelwo Nonlinear relationship(Meents, et al. 1983) % °l

ook, (27 8)

S 114
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o

£ -

2

0

s 108 |- x
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§ 1.02 |
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2 " x
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g 0.96 /

S x

0 _

£

o0

S 09 l ] 1 ) i 1 1 1 1 e
5 0.
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S;;ecies diversity

Fig.8 Representative curve (X?) showing relationships between species diversities and
foraging diversities of individuals distribution.
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ol AL HEN HMIAT B SHH Aloldl Feld BMEMES Holux B3 BE
(Tomoff, 1974 . Willson, 1974 ; Roth, 1976) 9] F3E2} #Higelel B & SEs)
EH ¥l $HE (Foliage height diversity) = E#EIC 2 MHASo] = o} (MacArthur and
MacArthur. 1961) & F5&oll [H#= 2] at & #Hol 4+ Nonlinear 3 MRS vebd Ao
ReR3HA A7E A

VI # =

19858 4 A5-¥] 19864 3 A4z 120 AA TiTh B9 BB g i Ay 2
WES 7S R BN S0 BEM B RS FERAs7l el A Ak
T BEANE 1 HE(0~100m), 11 MIE(100~300m), [ HE(300~600m), IV HE
(600~900m), V R (900~1,300m) 2 vb¥-of ®i73}<dch,

Lo S8 SEcl Y BEY BM: 641 7.076188 2 9B 351, g8 1568, <8 g
H, &85 6oz el

2. HEl BM e Rl &%t S mEel 4 mipsl e g = Mgl i
shodch,

dooDtelEel MRS MR b ol BREFIKC % sl A ik}
WA R IV o sheld BEETRCe] ol S fikah 4on mEisielch

1o HERERS MU T NV REMS R R giet 0 e e
pEbukeh,

O. MR MERE o SHMES 1 EClA vh 4 Fold s SRl oS ke
AL CPERR S IVHRE S b ol Baig o wog o

r2li S 9= Positive curve 2 Nonlinear relationship % ®.9ic},
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