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(Abstract)

Study on the distribution of ciconiiformes in Cheju Island

Ko Sang Bum

Biology Education Najor
Graduate school of Education, Cheju National Untversity
Cheju, Korea

Supervised by Professor Park Haeng Shin

The results of the present study on the distribution of

ciconiiformes were as follow:

1. The ciconiiformes observed for one year at Changhingdong fish
farm and Yongsu reservior were 11 specles( 387 individuals)
and 7 species ( 138 individuals) respectively. And common
species of the two survey areas were 7 species.

2. Monthly ciconiiformes species number was extremely increased
in May and June and was decreased in winter,

3. The dominant species at Changhlingdong fish farm was Egrefla
garzetta and was the followed by Ardea cinerea and Egrefia
tntermedia in other,

The dominant species at Yongsu reservoir was Egretta
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garzetta. And the individual numbers of Bubulcus ibis, Egretta
tntermedia and Ardea cinercea were same,

Evenness between two survey areas was higher in summer than
other seasons.

Species diversity which had the highest value in April and
September at Changhlingdong fish farm showed the highest

value in May at Yongsu reservoir.

. Dominance which had the highest wvalue in November at

Changhiingdong fish farm showed the highest value in December
at Yongsu reservoir.

It had observed that four species such as Egrefla
garezetta, Ardea cinerea, Egretla intermedia, Egrefta sacra was a

resident in survey areas.



A Fess WLH] RN o xlstod BILAT Mol MR BEHR Lo el
sk At R, ¥, B =5 $EECE Bl gls Folvh(kh, 1986). =¥t
e zjelder ghitesl dejslof slod YKy Mkl Abolsb frot B
ol Aol 2 o3k mix glx] ke R Aok Bxe] 2F+ Ogilvie -
Grant(1909)2] W7 olF-of HEEEM(1918), FR = (1928),Austin(1948) 50l 2]
s smeadel zab ¥orb glovk AP 2fe] Adtol g zAbE kM1977)
off olsfal ol Foizivh, T olF AHHog 7 iy FAlof cfth HM Fol
Aeisigiont B £R(1977), J0(1986),F(1986), RR(1987) Fofl =2%F (Ii#k
B Aol T 2A RUSolnl RERIE BEHBEET £(1985) kb2 B
(1988), B(1988) Fof o3k WAAE Aol AN 2AbR 7 glck. ¥ H &+
FofMe] Ag vl feivietofdi fE(1980)0f 2%t rulifell oith @A
By woolMe] e Hel F3(H,1985) 0l oyt AR Fol ot ¥-2E o
Aro.m & oite Qlch. whebal B zAME AlfolA FHEE BRAESA
DA Hg Msta, ol ZF7H Wol MM RoF e &% AW A
% zlojofAl2] fAjSol oftt REHE Mg 3 APz BAH #AxE
FpaEst 2k shglTt.



0 . 3 2 )72

1. WA R

1) B8 R
SEE RAESS = dMEINEE wAS VHEE Hbifol ¢-xlstz gleo

g

#e
wpan oA ret t Rex ghe sl &g sk sloh %ol Rk
165.3n3! HgRFol gloud grel gl-tofly % 3wl wfsbAirh glof whglIl shef
Topsir slck, FAHF AMF- Wlztel 7 2lnd MR Fg{o] ol Alol
Zob o g HolElz glvh Rabzlel wizp oF 20ha¥.Al o] F 13ha7’ 47io]
3L Thats BOFLeR AHRE. ol Folal glch. ckeinfufe] KRS M4+ 40omeiu] fhe!
A ol 80cmE MY Arh doldufel R PolE AT slom

o] 2Fe wolrt el - i KB KEREY, R Sol sl

(Fig 1.3) uf8-&of - zhoiytal RMhidsol F-Ads] zhelz lch

DEK ErKih

K BRI (RS MR REAECT $ixlslE ASAR el ol
B2 grsl A ofabd sRuh o] b8 sima| okolatol wichol Maj olE 7
Thi= vhei HBR O R 3kn A% Hol7t Slolu] mim.e e | Shaol, 44l FES
wiis Yol of 2m ol #fimli: n vielrh Yok KEW-e &3 2T 5

Y74

2.7 wiol gl wielx], 9lod, o] o] AMAjsly glch, A Az]e]l HdNnd

~i¢

P BHORE AUYUI A, CEROEE AP eRtel gHEs ol
Qb ubolzl Fgiy oA e ¥ol elui(Rig 1.9),
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2. REFR

XAk 1989 5WHed 1990W 4 wba] ZAbzivich oy 124 24 10

AR 9 1Al7ba] 3417 B 2AReRgLc,

3. REFHE

ZAA 2le BRI rT A (16X50) % Agatol B e

stgler, Fe] 7izle Wl BIE HERGT, 1987) of whgtch,

4. BEHHES] i

¥ 2AbzlolA BAY 2RHEE F A, FHE, UXE Y FEE GoR
vlzstsdch WY SH %+ Simpson(1949)2] N = ¥, ni(ni-1) / N(N-1) & Alo
& MAdstgich obd®E Shannon o8 tiekw z{4% H = - 3 Pi-log Pi(Pi = ni
/Nl Meg Agtsbsict, gR S0 ZiM RE YIS o] Ysis

Pielou(1966)2] e = HA/logSel Ajo g AAtskeich
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Fig.1. Map of the survey areas in Cheju island.

Fig.?. Map of survey area of ¥ig.3. Map of survey area of Yongsu.

Changhlingdong .
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ol zlofofai At FAfE.e] ¥-Ai= Taple lofal 8= Zwb o’ & 115
38770 A 7 - ge- MW R (Egretta garzetta)?t A Aol 35,92%, efrtelcdrdea
ctnerea)= 21.71%, % 3 (Egretfa infermedial)y= 17.05% <o 3 tieruibyr gl
c},

MEFoiad B ALl siaaof oyt MHEFER - A EE goreel(a)
100, ¢h7tel (4. cincrea) 60.43, $WFE(E intermedia) 47.48, %3 F.(B. 1bis)
34.534>0.% el 7b ol WHE 2 2US xx|shys AdUEE 89 &
W (E enrzefta)?t 770, Rirlel(4. cinerea)?t 471H, FYR.(E intermedia)
e} #R(R. ibis)7) 17EE R vReRLRa gl Fwl R (E intermedial?t  A1WiER
(E. garzetta)y 9¥of 7he- kg Hoj.r vk (Table 2).

FRle 2 fggel P33 5ol 85 % »hab 9fo] 718382 6ol 78, 4
L 7H, 9ol 852 Hom(Fig.4) (AGKe] S Fig.5olAl M. wped
el 6ol 10474AF Phab gE 39o] 127RME 7P A viebiba gich

ARl LY 1190] 0.49% b 3T 4ol 0.19°% 7Hab ubAl uiebyt
t}(Table 3).

fF RS Y3 B 4Y0 9Wol 0,708 7 wouwd 11Hol 0.35%.

7t2b yrei(Table 4).

-7-



L88 SIENPIATPUT JO JeqUNN

2 H 1’4 4 PIPoLomas] vOIDIDId ||
145 8 1% (014 0l a1 L 9 A 4 [ ) P2 beusurd vapty (|
¢l 4 1 [4 14 | 1 | { dons g 6

681 ¥ 1 01 I 12 Ll VAN ve 9 g 5 S v} ped g g

99 (4 il A 01 0d gl & l vIPOULH UL Y

L1 (4 9 5, ¢ ¥ DQID DQIO V) JOUT] 9

8y g 0f, g g S1Q1 Swynguyg ¢

6 P2 l | SHJDLL S SEPLOIY

! 1 13DSI0F STIYOSLOH ¢

¢ 4 SLSEULS STapol2QoX] Y

| ] SLA0pOLS Samyog |

(B4OL "we( TAON o) tdwey t38ny ctap cung cARW Cady uBR Qe Tuwp ON

UOPBUNUAURYD WU} UL DOALISUD SPUig i0 Jdadiinu (BOPIAIPUT AJUUOK "] @)quy,



4O08")
2p'09 001 Ob 00l i6°06 14°98
i£°6 §¢ 01 8181

001 0§ 00l 05 001 001
CI A ol 001 09
YA
PO 25

AT y9°L9

47 81781
AN

[BJ0] "09( C"AON 300 ‘deg  ‘s8ny

0§°¢1 08 LG °8¢ DIPOLOOTH) D00l d 1]

BO'SG 42791 05721 0§ 0¥ 00T 001 DOUSUID DIPLY O]
8101 L1'¥ 0¢ 02 64°¥I DLODS " F 6

00f 00 00l ¥'29 001 09 98°2¥ Dy pazIRT " Q
e6°9L SO'YS 0§ 0§°LE 02 vIPSUSO UL " |,
8E°ST ¢2'91 0§72k ' e 08 Q)0 P D) JeuSH 9
9785 80'18 €702 001 S1q1 SIOIngny §
0L'¢ LIV STYDILLS SOPILOIY ¥

ARE4 1808103 snryosion §;

TLSUNULS STROALGQOX | ¢

69°2 SIAD] JOLS SHAwioy |

ineocunge CAvg cady CJBE Tqod Cuep Sa100dy ON

BUOPBUNUAUBYY Oy Ul PuALELOqU SPULG JO K}ISUOD 9ALIB|&Y "¢ 9|qe]

-9-



Table 3. Monthly dominance of the survey areas

Month Changhiingdong Yongsu
Jan, 0.32 0.4
Feb. 0.21 0
Mar 0.26 0
Apr. 0.19 0.37
May. 0.29 0.27
Jun 0.25 0.29
Jul, 0.24 0.17
Aug. 0.34 0.41
Sep. 0.20 0.30
Oct.. 0.48 0.33
Nov. 0.49 0
Dec. 0.

W
o
-8

|
|
|
|
|
|
!
I

Table 4. Species diversity(H) and evenness(e) of two survey areas

Area Changhingdong g Yongsu

H e ! fi o

e | . SV INAL UNJVERSTTY LIBRARY

Jan, i 0.50 0.85 | 0.29 0.97
Feb, | 0.62 0.89 | 0 0
Mar-. 0.54 0.89 l 0 0
Apr. 0.70 0.90 | 0.42 0.88
May. 0.65 0.7 | 0.62 0.79
Jun. 0.67 0.79 ' 0.56 0. 80
sal. | 0.65 0.83 | 0.45 0.95
Aug. 0.46 0.97 | 0.40 0.84
Sep. 0.70 0.90 | 0.47 0.99
Oct. 0.36 0.7 | 0.43 0.91
Nov. 0.35 0.73 } 0 0
lec. 0.42 0.87 i 0 0

-10-



Table 5. Comparison of species similarities petween the survey sreas

survey area Changhingdong Yongsu
Changhlingdong
: 1
[}
Yongsu 0.778 i

HTRAE 8ol 0.97% ZFt % 5ol 0.72% 7}AF ytoh(Table 5).

2ARE B A Pz]elE 0.778F FA vhehubo gluh

R olof

{Table 6),
Mg Folfofia dof whE 2FHRTE M 1270% £9toll 875N ol
TAH F2 450l 3709 oA 77iY T BAY £ 380]nd 374Y ulmrel

Lol A £ 4F o]gcH(Table 1),
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10 — . Changhﬁngdong

o—— - ——o Yongsu

Number of species
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J F M A M J J A 5 0 N D Mont

ig.4. Monthly species number of birds observerd at the survey areas.
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Fig.5. Monthly individual number of birds observed at the survey areas.
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2. B TR

A A Azioja] B Bl ZiMAE H 7F 13870A T vretyiri(Table
6). odriale] LML £IMFT(E gareotta)7t o] 29,71%8 A9 Eor BE
(B. ibis)e} W R (E. infermedia), £i7tel(A cinerea)s ZE7} 21.01%% 3he-
Ax18 ¥olx gleh ol Fofal FArsl AMaMEz siMgol cheh MEBHE - &
W 8 (E. garzefia) 1000°7  R(B. ibis), FHI(E. inferredia)yl  $lvle
(A cinerea)?} 70.73, 1 vthgo g i (Egretia alba alba)?t 19.51 F o8
glod gich, zt Fol WHE kg viebue AR izte (4 alnerea)
7} 578, 1M E(E gurzettad7b 3719, BR(B. ibisoel FWI(E intermedia)
7} 7rz} 278d, th B (E. alba alba) 17R9E 2i7Fe! (4 cineread?t 21305 N
ol g]t)(Table 7).

HElz = el 23 5Wol 65, 6Wof 5%, Tl 49,7WolAM 109
whzl of A 7Pz} 382 Nolir 3UIN(Fig.4) EMEEe] F-X 5Hof 37/iAF
71 wfo] Fl@ln glom 1192 29,390l Thxl 17hMigte] Ihaby wolg)
cH(Fig.5).

HRI {8 12%0f 210280 1.000] gjuf §hal 1§59 ks ool o
&o.% 8ol 0.410]ch 7R7f sh ol 29,39, 1192 0ol E|2]FF ofuf- 178
Maler Barsl ajol thgo g 7ok 0.17-% viebufan gick(Table 3).

M SRS 9w v 59o] 0.62% s yowd 1¢ol 0.20% 7MY W

=

th(Table 4).
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BB 9ot 0.995 a2 SxlE Roimd i ube- wit 5YE o
- 0,79% viepytul(Tabie 4),
B A zloia ol whE el B¥E ¥ g7y olAr 1270 st

= .

AR S8 1ol whY ol 7oA Atelo] BAS $o 3%, el 3409

haitd p=4

o]t g-2tols. 3Fo] Fabsigich

1§~



IV . 4 %

BAEL MAAMO R PRebs FoR AN SvL 112803 oteial gjut
(Campbei! & lack,1985). ol% ejiielof MBI sl 71.2- 33 228-(30, 1987)0]
2 oAMpwolA A 7lgsl 42 33 184(EF, 1988)0!Th, ol RAbofali- 23l

114:uto] MAakigd it 3]2.2+7] (Nyettcorax nycticorax), HovAl(Plalalea

minor), ¥Ai(Ciconia ciconta), HZM(Ciconia nigra) 52 THFF KB4

ARz Bao] gl s, ol olF AFA BAsIMoE ¥ ong B

el Fgolr] wh¥oletn ek B Zabola A 2FE g HEN
REGoi e 114 387704, B lrklold s 78 13878Mglch -4 Azl
oM Pabsl 2fE AFF ToidolME BF ARG FF 2]dg LF 4
shol 4 11f& 52544831 ct,

ol & HAl¥o] Moshi: FaE F2 bl &S Rolih RlERA W o
WEELE, Me@is, FIEE, BA Folch(Oliver & Austin, 1962). *F

% ofolnte. #ral zistE e Alo] Selelm ol 4ol goleh WHol At

;@
&
B

A dgsiir faiE, EAEEY, KLY R 5 chett ol glod HA%
o] Ajgol AYslrlof obF F2 HoFT Rozlr), whHof &4 Mpxls Y E

& "hot mpzlg o Lo Ffflcly A4zl Aol FHol 2k lor KeEY
of wiAlstod o7} PHshil GHAwIE JSF-Wolint Fol ol glo] 714 Fol
Holz] 1 Mool vherAls sl FRAEIM,  Rabz] wWAm AREY okofato

ulslto] viMe Moi ¥H7IAQl oAl xiolrt elont AHEg croftola ghalsd
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el 2F gavof slrbg B HXE bl glons 84 Aizly B W
Hof Aok Fog 7hEsc,

HAl fEEEs v 2FE85 ofofrbofads 190 Eob 7rigoltt almig
(E. garzetta)7b $-91-8 vhehfir glvh. ohgo 2= #i7tel(4 cinerca), W R
(E. intermedia) 2.8 E]o] gich(Table 2). &% zLajoiM= eir ulcq.
cinerea)7t 570W F-9F 2245 Mol chgo i MR E gurevtta), UF.
(B. ibis) o2 vielitr giti(Table 7). HRI (AMBsl M= oF& xlolo]
B 5,690l B g AiAlel Srb Babelgich of 7oAl RSl k& z|
AollM &R (E garzettarel 2frtelcd cinerear?t EfE-E o181 gji=wd ol g
T IVEh Al ARl Ao ® Mob i(1987)o) MAEE. 7izfst Ak
gel & mapxlof My slabg Thaat 42 glod gfok o) Egof uiat Al Ay
' AEHoE Rabsiolor LAlslA ZBEY Heox AMRSTE, met @w
(B. ibis)y: N-elg o' Fola] #gsry 7ol xba Mgt M Lol 49
off W37l Alabstml Alalsichrl 7o) I $hals) fEEsbe O AN
7b 7tz 69 Aol 44l ule|rh Felg ol ol &M R.(E garzefta) -
zlel Mol gli= Rob f#ERY ooz thrvef Altto g olfstye Hog
Bleh ghw g4 zldol M= LW R (E garzetia) 57FH E-9F,  sirlel
(A.cinerea)y- 370 F3F Aol =]zl ¢r8ich(Table 6). olaish &iAte. g
a2zt Mol {0 AP Fitol Asia Afo) Hguj chE Jof o] R
ekt A are] g AlPlofgt elubs Rog 7raglt o AlgHe
Aol o] Fojrlot ghistA 1YL olcky Ao, ely £33 AMbol o

A WA Al7iE AR 1ikolA 39 Abolldl o] Alzlof ffofAl: 29,3

-18-



W, 119, 1297 4789 §7F 154t Pakslqich olaitt ol Ry MW uiel
hol AMAjz] $7ie] walof wbf: o g AL, RAF 7|7 FoF QB T2
T IZEMLE 270M A mThol Fabel 7o) Molmul tfR® ole{tt e 4
Tareiz] - EEBE 7HESIci(Tabie 1),

G A gzlofAly BAEIR] Fr ES ofoifollMh Babs]ne Ao

T

+ debhsieelrl(Botaurus stellaris), WEsiebr](Ixobrychus sinensis), &
L3l 2.eb7] (Gorsakius goisagi)E A ol&: $£E ZAuidol lE 5] A2 A
of MAshs g0l (5L, 1981) A&F Joiide] W&ozt Augo! glod
ofeitt sl2ebr] Ff-mol Hrief ofy MufAh Aaz xolck  FEiEgretia
sacra)y: 2 upgtrrodA gfol WAIEINI(IE, 1981) 35 FolrtolA ubuiel
adel e FtofAl zba Fibol glglch. % A ex]E wbolel oF 3kmi} g
i3l Pifez, ol mAtolA 1] 17fAZ PAElG e B Azl Al
Aakin glek w2] olgick(Table 6). AFE-§- doirdolld I HF.(E sacra)
T I7hAE REF 9 R eke o Hol¥r f&EfeR Asdox it
ol &l lvH(Table 1).

ARl eSS 27 EE JoltolMdt 119,109,129 #2038 glod gle
B o pzlol A s 12%o] 2]7te] (A4 cinerea) 15Yto] 47[M7} FAbufo] -
Awrh 10001 3 ST SE f8M S Poioia 4WT o%o]
AR A vehib chgo R 69 59 ol g A ez[ofAl = 6H S

4 goluk, ofei¥h

pal

AR E oI BUAE e Al o A

ol SHEF wA vrebibar chekgEas A CeRRa ol Hloe A dd

Rrof e Aol MArE fRsta slayr vlolgly sz alwly

-J9-



il

(E. garzette)st £i74el (4 cinerea; 752 3l glautol  Effg ol fod Sdw

N

Fogooh thersis Wolx g ol Ao k& tlejol A ow sy oka
LR o:! S'J-,{H ‘x’_oﬁ qltl- A 7L u]_;\:.é{l- 710 @ '{“-’*‘;JE‘H Table 3,4).

BFEE 8 ATF dolnbd- 8ol b o 99, 4% Fow ated

vz 5ol 7habubrd g zipziofad i 9ol 2tk vhebufnr 29, 39, U

L1290 ghal el B0 R Szl 0F cherufin gloi(Table 4). 8%

ol = 3gqtel 2l EEIE AiM S o woll mlsf FelelbA BERID 9ok 99

ofl = 6Loltt FRAE R Zhge] AhMas xhoizb Wi glol AAl st

s itk & 4 SAT AR e SAlE wol: sHolE AAMAA 1719

7t BArEleok skt Fels olfol g A B AR sarmetia) 5

[P

of slof 7Hge} ZiMgel Rk HIASPA FI%E 0 vk

WA = ol ZAbziefol 0.778%F uhag A thelibm, 4 & fziel

< *
2 Fo ] "o]—‘ﬁ

0‘('

- oPof ol

-ty

habsl o g oM B zxiodel WA Mol oniorslon

e 0 § sie

|

~ altk(Table 5),

v

J6(1987)of ofstmd feirieiel Faalubofai: TR (E garoof la)s s £
FUE intermedia)im of {A AR, UrtelCA cinerea)®t E-R(E sacrary- Apor Al

F 778 wlolglon B ozajof olshmd bRl okod Aboflan AR 0w

-5, ‘y & i _::_
FAog Mol MR (E garzetta), $WEE fnternedia), 7 e)(A4 cinorea),
ER(E sacrarg Bz B 4 glegl 9o g Adalel #afol glolob u}

i 1.l i T L ~

N
o7 W,
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A i -

R
[

ZAHS Bslo] dolz! GalE HRof oyt 2Bl oh-ga 7ok,
LIy Eoh Hiddd Rfaofa MBS S-S 11ff 387(E#80]

K Rrkiss 768 138(EMo o] of 3 LRS- THECo® vhelytoh
Rl AH2] FlE o & A7 kst 59,690l 7MY e
2 Agol e wsla gich

Z2ARzIS] (BARE 2T S JoiAE W E(Egrefla
garzetia), £h7}ei(Ardea cinerea), %W R (Egretta intermedia )
o8 gw 24 2gzle LW E (Egretta garzetta)?t 71 ¥
2 thFo g %R (Bubulcus tbis), ¥ B (Egretta intermedia),

efrtelcrdea cinerear?t 7h3 7hg H.9ich.

. % A AofMe] MBEE 22 FHol w4 viehta st

BRE BT ES FoltelMy 493 9ol 2 ko x AHY

¥ F5 ASRofM e 5ol 7HAF ¥kt

. BLE fEKE PSSl 119, &5 AerE 1290 b

3kt

of ZAjolA] &M R (Egretla garzetta),2f7}el (Ardea cinerea),$-

N

W g (Egretta intermedia), &2 (Egretta sacra) 4352 €Ay 7+

"k
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