ATFE JAE T ste
A o] | (Platalea minor)d] €5 A

Wintering Ecology of the Black—faced Spoonbill

(Platalea minor) in Seongsanpo, Jeju Province, South Korea

fREHE A K g

BE ROk BB R kB
B 5

B O %

20054 8H



AFE AAXE =8 3t=
Z| o] Al (Platalea minor)2 €% A H)

Wintering Ecology of the Black-faced Spoonbill

(Platalea minor) in Seongsanpo, Jeju Province, South Korea

BRRER KB
REZF BWAERE

H O %

2005 8K

9%



B % o] M IRy s RES

BRRER KB

20054 8H



11
11

12
15

0. YIE K] AL ] O] B wrreeerereseesient et

15
17
21

AA

3.1.

3.3. A

26
34
43
-48

1
R R R R R L R R LR R R R LR EREREL SRR

1

P
_}o

4. 7+

pa—

o
"o
a

o

ol

99

60

66



Table

Table

Table

Table

Table

Table

Table
Table

Table

Table

Table
Table

Table

List of Tables

1. Using proportion of major resting sites for wintering Black-faced
SpOOHbiHS by Spent timeS. ..................................................................................... 12
2. Number of samples recorded and percentage of time spent in each
activity of the Black-faced spoonbill in Seongsanpo, in winter
2003_2004 and 2004_2005 ...................................................................................... 16
3. Diurnal activity patterns of Black-faced spoonbills by time of day and
reSultS Of ANOVA .................................................................................................. 19
4. Diurnal activity patterns of Black-faced spoonbills by months and
FOSUIE Of TotESL, wwrererreresssresrmmmsessssessmsssss sttt naesaes 21

5. Diurnal activity patterns of Black—faced spoonbills by months and

reSUltS Of ANOVA 1) LR L P P PP P PP PP P PP T PYT P PP PR PP 23
6. Diurnal activity patterns of Black-faced spoonbills in relation to time of
1OW AN TE2 1 1 ) SRR T PP PP PP LR PP PPPPPREOP 26
7. Diurnal activity patterns of Black-faced spoonbills during low water. 27
8. Relationship of Pearson correlation between weather factors and types
Of diurnal activities. ................................................................................................. 35
9. Diurnal activity patterns of Black-faced spoonbills by daytime weather
conditions and results of ANQVA i sssssssesssssnees 41
10. Diurnal activity patterns of Black-faced spoonbills in the evening by
evening weather conditions and result of ANOVA test. soreeeererrrressenenenens 42
11. Characterics of potential items collected from foraging sites. ««-«eeeee 44

12. Species and numbers of bentic invertebrates sampled as potential prey
items for Black—faced Spoonbills wintering in Seongsanpo, Jeju. «-- 46

13. Major disturbance types and percentages by frequency. ««::seeeeeeeeees 49



List of Figures

Fig. 1. Map of study area, Seongsanpo and its vicinity, Jeju province. === 5
Fig. 2. Monthly change in number of Black-faced spoonbills wintering in
Seongsanpo’ Jeju PrOVinCG. ...................................................................................... 11
Fig. 3. Location of major sites for wintering Black—faced Spoonbills in study
L ey TR T PP P PP PP PP T PP P PP P PP PPIP PRSPPI 13
Fig. 4. Using proportion of major sites by spent times in morning, midday, and

Fig

Fig.

Fig

Fig.

Fig.

Fig.

Fig.

Fig
Fig

evening tlme Of day ..........................................................................

. 5. Diurnal activity patterns of Black—faced spoonbills in relation to time of

Seongsanpo’ Je] LB BT T P PP PP PP PP T PP PP P PR PPPPIPPRPRPRID

6. Dispersal time of resting flock of Black—faced Spoonbills wintering in

. 7. Diurnal activity patterns of Black—faced spoonbills(Mean% + SE) by time

Of Winter Y er: 1070 ) 8 TR LR L T P P P P P PP PP P PR PP P PP P PP PPIPPIPPRIPPRD

months. ...................................................................................................

8. Diurnal activity patterns of Black-faced spoonbills(Mean% + SE) by

9. Diurnal activity patterns of Black—faced spoonbills at Seongsanpo

during low water cycles during early winter period and late winter

period il’l relation to t1de Stage. .........................................................

morning, midday low water cycle and evening low water cycle

relation to tlde Stage. ..........................................................................

11. Relationships between daytime average temperature

aCtiVity and Standing aC‘ElVlty ..........................................................

10. Diurnal behavior of Black—faced spoonbills at Seongsanpo during

in

and sleeping

. 12. Relationship between standing behavior and average wind velocity -+ 37

. 13. Relationship between standing behavior and daylight hours.



Fig. 14. Diurnal activity patterns of Black-faced spoonbills in sunny, cloudy and
FAINY AAYS, wwevereressorsssssnsssssnsssssssmissssinissosssnsssssinsssssssmosssssnsssssssmsssssisssssssinssssismssssssasss 40
Fig. 15. Sampled fishes as potential prey items for Black-faced Spoonbills
Wintering in Seongsanpo7 Jeju [a: fromjongdalri ............................................ 45

Fig. 16. Percentages of Black—faced spoonbill responses to disturbance types. -+ 50

_iV_



# o] A (Black-faced Spoonbill Platalea minor)= 3] & (Ciconiiformes) # o] A} 3}
(Threskiornithidae)oll &3t SHE ZFolH, IlolM = AT AFE2A R 3
A B E F/F5o dvk(e] T 2000). Aol = IUCN(FAAAREAE)S] HF
9] 7] = (Endangered Species)_O_E AL e TAH BF A7IFoz ol A
= 19689 F AAE HAVIEE A2055 2 AAFFAS B oy} 1999 = F
2 MAAQ st de A Jd HAXR dEx AeE AE% T A o
HE dA7EE A9 = 747y A Aste] Baskal vk 1993d 58 AoA s
A ] e A A AA=TE A AR o] d AA BE JHAILE Y T KA
, 2005 19 AAIE FA] AA 2ol A
LATS/NA 7 #E = o] MAe] A&t Aol AAF7F 150001 7HA v vke

-
71

rlr =
N
Ipr
2
o
fu
olN
~
ol
=
A
rlr
o
ol
)
>
[-‘lj

=]
Ao}
o2 By JuHBirdlife International 2001). =rWol A= Y574 3F,

Fote

FHATA, 9 A, Ad =3 2 g S ol B R &g JhATL
Lt dEstAN, ArAoR dEste A9 dAA AFe ZAETE e
Aol tH(Gore and Won 1971, ¥ 1981, Birdlife International 2001, 7 <H %

1998, 42 2003).

d57)= WA ol FHE I vl A H
A(Guy and Eric 1994), o] Al7]el= w4 7]3—?@_ St A o] & 7hedk HHeold]
oz Qlete] dE Ao HAaTE dojun dF Fo] Ag AMYE
715t 2~108) =A YeErYr| = Soh(Gilles et al. 1988). 95719 4 =273 ¥
sxFo F4H(body condition)+ °©]§-9 BEE&I 1 thgafe] M T T
=23 93-S v FHtH(Smith and Sheeley 1993). wlr €FE& ZFA F23
°ln a5l
&

W% 9 Aeel @ AT A AA AT BiRe] Asat

F
o

_1_



ik TS FAHCRE o FolA grH(FH 2004). iRt A gk Aol Ao #HA
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3ol Sx7F =edoi(E 2004). AME A FEE AR Ao (Phragmites
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thunbergii) = WEFGTHAFT= 5 2003). 5%l f1x3 232 23 FH= <
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Fig. 1. Map of study area, Seongsanpo and its vicinity, Jeju province.
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PEZAE 58 FHE A5E 9% A7 (time of season), j 2 (month), F7+ Al
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1. 45 8%

2003 10€F-H 2004 4974419 57 T AFE QTN LE5g A o)Al
o Ao} A= 2270A e 2004 10€ 78 2005 497141 ¢ HE7]oll= H
o 217RA7F =tk (Fig. 2). €571 Hx =d9S ZhzF 20039 10 29945
AAD, 20049 102 264 (37HAD oI At A A 22] mpx]e o] &2 g AL o
T MAL]l EAShE Fde Hol Ao Fdd 5 oglley 20049 449 15
Ao TRAIRre] TR E AT 20061 49 21 = 270 A o] #E o) (&, wH
FAR), BAEY Aol HF VAT 48 TS AFste] MAA RS HAo

o] FojA| = Ao @ LlElyTH

: —— 2003-2004 —— 20042005
25

15 F

10 |

Number ofBlack—faced spoonbills

Oct. Nov. Dec. Jan. Feb. Mar. Apr.

Fig. 2. Monthly changes in number of Black-faced spoonbills wintering in

Seongsanpo, Jeju Province.
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Bl Ao AN 3970%% o] &31th(Table 1, Fig. 3). o
W7 248 57 A Al Ad]A 2362%e] ek A

=
[-'E]
=
Ho
B
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S0 & AojAl= &
7HS o] 835kl A5 A Ho| = 9.29%9] AlZFS o]&3A

FF A kA AojAfrt dsshe A9 thEA L}E}kku}(mg. 4). 94
A (L EAE~11:0000] 7HE =2 Hl&= o] &3 A& Al A9z dA AL
o] 56.85%% o]gattt. W A9 (11:00~15:0009F AY A ZFH(15:00~ L EA]7H)
o= Al A gellA Z+z 9.20%9F 8.06%°l sl @3l A7HerE o] 3193l B1A

A AR 5691%8F 37.12%¢] 7 B A7 o] &atdTh AR o]R A
el Ty ke X Fo A= Ao o] &HA ekom(<1%) AY
Al zbdhell 8.66%2] ©]& wl&S HERHTH

L

Table 1. Using proportion of major resting sites for wintering Black-faced

Spoonbills by spent times.

Major diurnal resting sites

Total
Bl Al A5 B2 A3  Others

Spent time(min) 10,445 6,215 2445 1,385 790 5030 26,310

Proportion

of time(%) 39.70  23.62 9.29 0.26 3.00 19.12 100
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Fig. 3. Location of major resting sites for Black-faced Spoonbills wintering in

study area.
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Fig. 4. Using proportion of major sites by spent times in morning, midday, and

evening time of day.
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3. 437 dFdF
3.1 AA YT

AAE A dEsts Aol dFdes BHT A AA dFdE
(24,4993]) 5 H| &4 P& 84.23%(206353])°] Hl&= YEtRtil, &&d d&5e
15.77%(3,8643])°] H|&= e THTable 2). AliEstd 9 d5 FIEE AR
A H A ZA7] dEo] 7867%(19,2733)E A 9N dEFdE F MY =&
&2 et ZAus7] dEo] 746%(1,8273))9 Hlew AA BF T FAI
P& deor A UeHi vgors FHA 51,2523, 511%)% FA e &
FEQ A7 5 (9873], 4.03%)°] HEHJT. HE-Ed FFQ FA7, A7), BA
AAl dF3dE9 80% o ds AA s A= dE7|t ¢ tEE
@A EEde] Yl FAE ot Rule Ao®E YEET 1 3he] o] 5 (522
3], 2.15%), 4 A(3753], 1.53%), <t=H(1373], 0.56%), AF=](893], 0.36%), &8 &-&
(3728], 0.15%)¢] &2 AA 5%V rte = eyt

Lo
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Table 2. Number of samples recorded and percentage of time spent in each
activity of the Black-faced spoonbill wintering in Seongsanpo in winter 2003~

2004 and 2004 ~2005.

No. of samples Percentage(%)

Sleeping 19,273 78.67
Inactive Standing 987 4.03
Alert 375 1.53
Subtotal 20,635 84.23
Preening 1,827 7.46
Bathing 37 0.15
Comfort 137 0.56
Active
Locomotion 522 2.15
Feeding 1,252 511
Social 89 0.36
Subtotal 3,864 15.77
Total 24,499 100
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3.2. #7F AU AFYF F3

Aolalel 4B7] AFHE F A, AHET], 4, o] F % A BFL 07,
o, AY Ao 2o & JEltFig. 5). B4 A% 44 4o Azl
N Ee NEe AARGom AW Az bF e wEE Ehlt(p<0.001

Table 3). 2} AEE Fo Aol E& W&

o8 Qo2 BATHP<O0D. oloke 2a ATEY] AT Ao Azl A7

g g woln oAy A Azhdle] W& 2ol E RATHP<0.001). ©|F

5o A9 Aol F7hee S HQo (p<000D), S8 A4 AFS AY A
A

Zkd o %—7]-} 3 TH(p<0.001).

FAAANA FFoZ g v AS Bl oAl =2 AY Atde] £
Al HAS Yo 2agoly MAEE ToAE FEFS Yelloh(Fig. 6). 12€
7 1goll= FEHoR dE F 218 AFd EAAHoRE F24 AMATEC] oA
A ZFal g tH(Dec. range=7~36 min. n=4, Jan. range= -13~47min. n=10). 2¥ =
FrAow dE A 128 A5 74 Fe7F o] M tHrange= -68~34min. n=12).
WhH 3ol e G o] dE Fo {§2 AT EC] EoAE AeE HEEH
Rout dE A AN AREHE MAES] st A HAA R o]Fo] W
A= AL 3913 YHmean=64min. range= -245~ 26min. n=13).
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Fig. 5. Diurnal activity patterns of Black-faced spoonbills in relation to time of

day.
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Table 3. Diurnal activity patterns of Black-faced spoonbills by time of day and
results of ANOVA test.

Time of day time

Morning® Midday”  Evening® F b
Sleeping 78.32 89.67 67.15 32.43 <0.001
Standing 6.13 2.43 448 2.74 0.066
Alert 1.93 1.14 1.31 1.92 0.147
Preening 10.32 417 8.93 15.31 <0.001
Bathing 0.23 0.07 0.13 0.97 0.381
Comfort 0.40 0.78 0.44 5.21 <0.001
Locomotion 1.93 1.26 3.28 8.82 <0.001
Feeding 0.16 0.32 13.89 36.47 <0.001
Social 0.36 0.17 0.37 2.06 0.128

*: period from time of sunrise to 11:00
"¢ period from 11:00 to 15:00

¢ period from 15:00 to time of sunset
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3

Minutes relative to sunset

Lo L
8 8 8 B 8 o 8

Fig. 6. Dispersal time of resting flock of Black-faced Spoonbills wintering in
Seongsanpo, Jeju. Data presented as mean with range for each month. Sample

sizes for four periods are 4, 10, 12, and 13 days, respectively.
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33. AdR¥S UE dFPT G

(1) €5 A7IE dF8F 2

Aojafel d57] dFdF T FAV] e HAA ds A7 AVIEE A
ol 7} WEbStHFig. 7). HIZEAE] FAV] dE e 5] 2t 83.99%°] M &S
Uetwoy d5357)d o228 M= 75.76%2 H& 2 743 tH(p<0.05, Table 4).
wh ZE5Ae FH2 dEe DE ATl 1.25%9 H&S Uedoy Y55 e
716% % ZS7FeFA th(p<0.05). L ¥rel A7), AA, At57], 24 <tgd o]F 1

ALE e ds Aol whel Zpolrh vrEbbA] okt

=l

Table 4. Diurnal activity patterns of Black-faced spoonbills by time of winter

season and results of t-test.

Early winter® Late winter”
Mean percentage Mean percentage t D
Sleeping 83.99 75.76 2.762 <0.05
Standing 2.67 4.80 -1.215 0.235
Alert 1.13 1.60 -1.272 0.212
Preening 7.59 7.46 0.101 0.920
Bathing 0.07 0.17 -0.868 0.392
Comfort 0.63 0.52 0.825 0.415
Locomotion 2.48 2.11 0.842 0.406
Feeding 1.25 7.15 -2.527 <0.01
Social 0.19 0.34 -1.397 0.172

: period of December and January

. period of February and March
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O Early winter O Late winter

70 r

Percent of activity (%)
3
T

20 r

W0 e ]

Sleeping Standing Alert  Preening Bathing Comfort Locomo. Feeding Social

Fig. 7. Diurnal activity patterns of Black-faced spoonbills(Mean% * SE) by time
of winter season. Sleeping(p<0.01) and feeding(p<0.05) varied significantly

between early winter and late winter.
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(2) €357 944 dF85 ¥

Aoy o] dE717HS 12958 39744 € E FEste 957 dFdE FES
BAE A3 H2 PxoA 93 2o]7t YEFETHp<0.05, Table 5). 9= 12¢
7 29 (p<0.05), 12¥ 3 39 (p<0.05), 123 193 2¥€(p<0.05), 127 39 (p<0.05)

b frolgk AfolE Holw WF ] Aol MPEHA Ao HA AF
2 Z7bete A4S YErl o (Fig. 8). 1 wre] HAlr), A7), AA, AuET], 58
o)

, olF R A e dETIRE w9 AR {olg AolE yEhiAl skt

Table 5. Diurnal activity patterns of Black-faced spoonbills by months and
results of ANOVA test.

Mean percent of diurnal activity

Dec. Jan. Feb. Mar. F P
Sleeping 84.65 83.68 79.59 72.25 2.55 0.073
Standing 2.51 2.17 3.21 6.26 0.70 0.561
Alert 1.17 0.98 1.49 1.70 0.85 0.476
Preening 7.96 7.86 6.78 7.86 0.24 0.866
Bathing 0.00 0.09 0.11 0.23 0.56 0.644
Comfort 0.55 0.66 0.47 0.56 0.38 0.768
Locomotion 2.05 2.51 2.71 1.56 2.08 0.123
Feeding 0.88 1.28 5.00 9.12 3.20 <0.05
Social 0.23 0.18 0.35 0.33 0.69 0.566
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Fig. 8. Extended.
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3.4, ZAF7) o WE AFYPZ FAF
(1). & AN Yd e dF3 5 %A
F= o AojAlel HA HFol e

d5

4, AY Aol R 452 FEste]
_?I_

olst A7} LhebtH(Table 6). 2] &

2
QA Fo Aol WG A= 2 1.15%2F 0.52%

]_
ol H &S HAoY AY Ao 7tx7F BA AeE 711%9Y =& v&E U
EFtH(p<0.05).

Table 6. Diurnal activity patterns of Black—faced spoonbills in relation to time of

low water.
Time of low water

Morning Midday Evening E b
Sleeping 84.72 80.57 76.81 1.09 0.347
Standing 1.35 6.08 414 0.69 0.509
Alert 0.73 2.64 1.28 1.94 0.059
Preening 7.25 7.16 7.65 0.06 0.939
Bathing 0.10 0.21 0.12 0.18 0.836
Comfort 0.95 0.50 0.49 1.80 0.079
Locomotion 3.12 1.96 212 1.60 0.219
Feeding 1.15 0.52 711 3.46 <0.05
Social 0.30 0.35 0.27 0.16 0.851
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AP o] 249 JFor AY AFtdel tx7E EASkE 71bE e Aol
dFPES AT A A7k HA e dE AVIEER AZolrb yEyk
(Table 7). A7) W5 D557 7269%% Lsd7|Btt SHA YRR
(p<0.05), A4 BE> AF5F7)o] 1045%= L5719 1.55%HT =4 YEt
(p<0.01).

Table 7. Diurnal activity patterns of Black-faced spoonbills during low water

Evening low water period®

Early winter Late winter F p
Sleeping 83.66 72.69 1.69 <0.05
Standing 2.66 5.03 0.50 0.267
Alert 0.98 1.46 4.61 0.181
Preening 7.93 7.48 0.47 0.737
Bathing 0.09 0.15 1.05 0.687
Comfort 0.59 0.43 0.89 0.311
Locomotion 2.42 1.95 1.03 0.291
Feeding 1.55 10.45 8.98 <0.01
Social 0.12 0.37 6.01 0.055

* . period when low water occurred in the evening.
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(2). ZA DAY dFPF G

dEd7ds 2GA wets dFP s W= UEiA S UTHANOVA,
sleeping F=1.298, p=0.288, standing F=0.544, p=0.704, alert F=0.541, p=0.7.7,
preening F=1.064, p=0.388, bathing F=0.467, p=0.759, comfort F=1.295 p=0.289,
locomotion F=1.33, p=0.277, feeding F=0.623, p=0.649, social F=0.625, p=0.647, Fig.
9). dsF7lol= A7 Fed A4 FEol 2AGAL FFom Fo% FEow
H 813 A THANOVA, sleeping F=2.417, p<0.05, feeding F=2.613, p<0.05, Fig. 9).
A7) FEe A hx 243 A (-2) ARbdel 84.42%, Hdul b 1A1%F F(+1)
AlZEdel 58.10%¢] Ble= 7Hd 2 2ozt vEhd v, FHA Fe2 Ho kx 2
AIZE A(=2) Aol 1.96% % 7HE w2 HlEs Eal AW kx ARE F
1Zbeol 26.20% = 7FE ¥ HlEo] WEst 1 5kel AA, AuE7], 55, ¢
g olE, A3 s dEFUld: Exve o] A EAY JFE
Ao 2 YUEITHANOVA, alert F=0.211, p=0.406, preening F=1.12, p=0.351,
comfort F=0.639, p=0.636, locomotion F=0.905, p=0.464, social F=0.849, p=0.497).

A

T
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y
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Fig. 9. Diurnal ativity patterns of Black-faced spoonbills at Seongsanpo during
low water cycles during early winter period and late winter period in relation to
tide stage. No significant differences among tide stages in any behavior during
early winter period. Asterisks indicate those behaviors late winter period that

varied significantly among tide stages(p<0.05).
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Fig. 9. Extended.
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DER7E F A T e oo BASAS W Ao dFFES =4
A o] gekS W] T ANOVA, sleeping F=0.853, p=0.499, standing F=1.092,
p=0.372, alert F=0.167, p=0.954, preening F=0.637, p=0.639, comfort F=0.788,
p=0.134, locomotion F=1.862, p=0.134, feeding F=0.618, p=0.652, social F=0.289,
p=0.884, Fig. 10). Z1&v} A Azkeol] 27k BT 4% FA7], Avs7], ©]
T 9 A2 g5 e 2AEAd wekA Aozt UEFSTHANOVA sleeping F=8.37,
p<0.001, preening F=3.158, p<0.05, locomotion F=3.057, p<0.05, feeding F=5.497,
p<0.05, Fig. 10). H|&548< A7) 5 HAd hx 2412 A(-2)el 88.65%°]
F AR #ast7] AlFEte] A bz 2417 F(+2)0l 44.50%9] ¥ &
y sA9 HA FFe AW kx 247 A(-2)9 1.86%<] FHA
&S Bl = AA Frkste] Ao 3x 1AIE F(+Dell Aol 3257% ©f v &R
UEstth A9 o5 ol sk FE fARyE sy g Jd hx
2A1ZE A(-2)ell 411% = HA Y v &S B Hd hx 287 $(+2)o 12.53% 9]
o Hl&o] YELTH
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Fig. 10. Diurnal behavior of Black-faced spoonbills at Seongsanpo during
morning, midday low water cycle and evening low water cycle in relation to
tide stage. No significant differences among tide stages in any behavior during
morning, midday low water cycle. Asterisks indicate those behaviors evening

low water cycle that varied significantly among tide stages.
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35. 714z W& dFPF5 &
D). 713azst 4FPF &4

HE7IF 5 AoA Y dFdss vEsAdY S5 PsoE o 7S
25N AAAAE BAFAoY Folgh AAE YERYA stk (Table 8).
71, Bt F s, dRAITY] Vg aset dFAE Atolo] RN A¥ o
= 7b Wbyt o1 (p<0.01),
[FA7) %8(%) = -1.492 x F#7]2(C) + 97552 (R*=0.269, n=33)]
[H7] &%5(%) = 0822 x F#7]2(C) - 8138 (R*=0.466, n=33)]
o] IAARAANE YeErA(Fig. 11). B3 EHS A7 e F93 AaRArt
AN M (p<0.01),
(7] &%(%) = 2238 x F#F<(m/s) - 8138 (R*=0.466, n=33)]
o FAANAAS YEPHTH(Fig. 12). dZ2AIZE A7 353 §o3 AaAaAE
1.9 01 (p<0.01),
(7] &%5(%) = -0.840 x YZA7Hh) - 8138 (R*=0.466, n=33)]
o] WA AES el tH(Fig. 13).

kv
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Table 8. Relationship of Pearson correlation between weather factors and types

of diurnal activities.

Temperature®(‘C)  Wind velocity”(m/s)  Daylight hours(h)

r p r p r p
Inactive -0.312 0.077 0.188 0.295 -0.067 0.712
Active 0.314 0.076 -0.197 0.273 0.046 0.799

1 Average temperature of daylight period

b Average wind velocity of daylight period
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Fig. 11. Relationships between daytime average temperature and sleeping

activity and standing activity.
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Fig. 12. Relationship between standing behavior and average wind velocity.
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Fig. 13. Relationship between standing behavior and daylight hours.

_38_



(2). 7138 EHA e dFFFT F&

HEsd A F3A ARG A7 A 7133 weps fold zfel st
e THFig. 14). ZA7] dse A7 B8 V) Hl (rainy) ol Al B
(sunny)¥ & (cloudy)dl] H]Ete] @& HES HS v (p<0.05), A7 F=
7 AT A 9 2 vES YEFATHp<0.001, Table 9). €54 o5
BA, AGFE7], 58 olF, A4 B A Aee 7] AHEE gF v &9
stE HolA sttt

]

A Azrle] AFAEFES AU Fobe] A PAHER BARGoY felg

o af

R o2t

q|

~

Apol = YERLEA] ‘E‘%O‘U‘r(Table 10). Lyt =7k LA A5 AolA 9] o5 #F
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Fig. 14. Diurnal activity patterns of Black—faced spoonbills in sunny, cloudy and
rainy days. Asterisks indicate those behaviors that varied significantly among

weather conditions.
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Table 9. Diurnal activity patterns of Black-faced spoonbills by daytime weather
conditions and results of ANOVA test.

Weather condition

Sunny” Cloudy” Rainy® ) b
Sleeping 81.85 79.37 65.31 5.23 <0.05
Standing 1.90 2.87 14.99 14.88 <0.001
Alert 1.50 1.25 1.38 0.19 0.828
Preening 7.20 7.86 8.04 0.19 0.830
Bathing 0.17 0.12 0.01 0.45 0.640
Comfort 0.63 0.54 0.33 1.36 0.271
Locomotion 2.49 2.16 1.22 2.25 0.121
Feeding 3.68 5.58 8.55 1.02 0.371
Social 0.35 0.24 0.16 1.06 0.360

* 1 60-100% of sunshine duration, estimated to nearest 10%, no rain
1 0-50% of sunshine duration, estimated to nearest 1094, no rain

€1 0% of sunshine duration, rain
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Table 10. Diurnal activity patterns of Black-faced spoonbills in the evening by

evening weather conditions and results of ANOVA test.

Evening weather condition

Sunny Cloudy Rainy F p
Sleeping 67.01 65.29 7718 0.28 0.165
Standing 3.79 4.82 6.66 2.93 0.177
Alert 1.04 1.58 1.55 0.24 0.640
Preening 10.36 7.80 6.63 0.42 0.271
Bathing 0.27 0.00 0.00 0.50 0.121
Comfort 0.42 0.51 0.20 141 0.771
Locomotion 3.65 3.28 1.26 3.30 0.060
Feeding 12.99 16.40 6.43 1.07 0.183
Social 0.47 0.32 0.10 1.11 0.342
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4. ZA Hol&
4.1. T2 HIAH

Tag digtelld ol FE FolF(Mugilidae sp. 1)2] Xo] 13704, 455 sp.
1(Gobiidae sp. 1) 170A, Zglar S8(Takifugu obscurus) 1378417} A3 = Ak
(Fig. 15). AAFHFE52L 26%, 328570 4/0.1m" 7} A Q5 ATH Table 11). # A%
N E2EBo] BET FolA AR o] F(Polychaeta)7} 0.1m’ @ 3,20370 A (97.50%) &
T2 sietol A 7HE %@—8}—5— BEF o2 UetiTable 12), 2L o] 2]9] t& A

i

AFHAFEEY Txv 73 AA YWy, 3852 AAGo|7 &2 FHE=
A A ¥ o] (Boccardia proboscidea)(1,18174./0.1m%) o]l o, th&oz == o]
F9  Rhynchospio  sp.(732  7WA./0.1m?), Sk= o) U578 2] | o] (Clymenella

koreana)(72570 #/0.1m%) 0.2 =7 ey,

4.2. AAXE A Y
MALE A G| A o] FE= WEOF sp. 13 sp. 2(Gobiidae sp. 2)7F Z+zE 17444
AN FHAHFig. 15). AMNFHAFZELS = 20%, 979714/0.1m*7F A- =Y ow
2

(Table 11), $-d2 0.1m’3 81471A1(83.15%)7F AAHH AX 7 o] o] 2 tH(Table
12). $HFS APRE AAFHFZFE] 40.97%4014A/0.1mH)E A HEAA
FolFel Heteromastus filiformis, ©102W, A7 AX] = o]F(Syllidae unid.)(276
AA/0.1m%), BEERAFA DA SAZGETAA/0.1m?), A S 7] 9 A $- (4870 A
/0.1m?%) 2 FAA Y| (Neanthes japonica)(407MA/0.1m*) 59 +£o2 =& H&S
AA sk At A BEE AMFHFEES] AAFTE 3 FoR JFEA

el thkal A uhebu:
4.3. 3t=8 AY

steal Aole] AN oft ARHA Lo, AMFAFEEE 8F, 247)
A/0.1m* 5ol #AE A tH(Table 11). $87< 533%(14704/0.1mH)E A3 4%

R4
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A WA o ol (Armandia

ofN

dolFolAth(Table 12). $HF2 AAGolFA HHAQ
lanceolata)(87) A /0.1m”) ¢} 2} 5+ (Amphipoda) ¢ ES5ER Y TR A 5-AFE

(Urothoe convexa)(570#/0.1m?) 2.2 LFERY

Table 11. Characteristics of potential prey items collected from foraging sites.

Benthic invertebrate Fish
No. of No. of No. of No. of
species  individuals species  individuals
Jongdalri 26 3,285 3 27
Senonsanpo 20 979 2 2
Hadori 8 24 0 0
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(a) Mugilidae sp.1

T i

(b) Gobiidae sp.1

(c) Gobiidae sp.2

Fig. 15. Sampled fishes as potential prey items for Black-faced Spoonbills
wintering in Seongsanpo, Jeju la: from Jongdalri(<3cm), b: from Jongdalri and

Seongsanpo (<bcm) c: from Seongsanpo (<8cm)].
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Table 12. Species and numbers of bentic invertebrates sampled as potential prey

items for Black-faced Spoonbills wintering in Seongsanpo, Jeju (ind./0.1m?).

Species Hadori Jongdalri Seongsanpo Total
Anthozoa
Anthozoa sp.1 25 25
Sipuncula
Sipuncula unid. 3
Nemertina
Nemertina unid. 3
Gastropoda
Batillaria cumingi
Haloa japonica 1 1
Bivalvia
Ruditapes philippinarum 1 1 2
Cycladicama lunaris 21 21
Nuttallia japonica 1
Polychaeta
Heteromastus filiformis 401 401
Nephtys ciliata 37 37
Nephtys polybranchia 9 9
Perinereis sp. 7 7
Boccardia proboscidea 1181 1181
Pseudopolydora kempi 1 1
Polydora sp. 19 19
Capitella capitata 6 6
Cirratulus cirratus 257 9 266
Cirriformia tentaculata 21 21
Clymenella koreana 725 725
Dorvillea rudolphi 23 23
Eteone longa 1 1
Lumbrineris inflata 1 1
Lumbrineris japonica 1 1
Lumbrineris latreilli 3 3 6
Lumbrineris longifolia 5 5
Marphysa depressa 2 2
Neanthes caudata 71 1 72
Neanthes japonica 40 40
Phylofelix asiaticus 1 30 31
Prionospio japonicus 1 2 3
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Table 12. Extended

Species Total
Rhynchospio sp. 732 732
Tharyx sp. 135 1 136
Armandia lanceolata 18 26
Syllidae unid. 276 278
FEuchone sp. 1 1

Isopoda
Cyathura sp. 2 22 33 57

Amphipoda
Urothoe convexa 6 57 68
Grandidierella japonica 11 48 61
Mandibulophoxus mai 1 1

Cumacea
Diastylis sp. 1

Decapoda
Callianassa japonica 1 1
Upogebia major 16 1 2
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Table 13. Major disturbance types and percentages by frequency.

Disturbance type Frequency Percentage(%)
Human 29 21.64
Boat 8 5.97
Artificial Vehicle 7 5.22
Air craft 3 2.24
Subtotal 47 35.07
Duck group 20 14.93
Fedal mammal(cat, dog) 12 8.96
Natural Birds of prey 12 8.96
Others 10 7.46
Subtotal o4 40.30
Unidentified 33 24.63
Total 134 100
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Fig. 16. Percentages of Black—faced spoonbill responses to disturbance types.
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7] B 2AMAIR T & 2AFE Fote] AlFE AALE A edA dEste Aol
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3.d%57] 4=

¥ o2AE Ba AEAA BESE Aol tREe Tk Ake A%
Hlle= o= Yt o] ZAi= #(2004) 9]

T3 giwte] YEANA vehd Aolael I
T?‘r(Leader 1998, Wang and Ho 1995, Wang et
al. 1999, Xue and Wang 1996).

3.2. ¥ AU E dF T

AojAfel FAAR dFdEe dd FIF A gl wEk ztolE Bt oA
FoAY ARl Aojxlel  FEAel FTUUE VIS AT Adel o
(Severinghaus et al. 1995), B & &4 27| 52 243 A9 A zkded A
el Bt e AuET] dee 2l Ay Azt =4 YEse o
s B HA B EF AY Aol 2A SUrskdo €571 b Ao
Aol oft dlsS AR A F4 2 HA Aol v vES AA Gty
I AEEAQ F4 Aso] ey FH dl ofttels &F
o2 UEFHTHE 2005). FEFE 4E7I F TR ofghel] &F o] &) A
3 ofzt FH4A Ex F7FeR(Nilsson 1970, Paulus 1980, Pedroli 1982). ©
e ol FHtE s A2ds(D)H ANAs T A astdR dal A
Hog 7lo] ¥ W& AY Azt AL - AvE= dUAE Y F
7] fjzd Aoz AZtEti(Jorde and Owen 1983). A=<l 72-F oFitel 32
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Aol 4o o] §HE ATl ofzte HE BEHA AL
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Bt dedor Hol A o]&d 5 U= A=(Yu et al 2004) AY A7l

33. 249 9Fol ME AFYF F3

Aol s HELS 5~25cm AEQ FAld A o] Fo] Xt} (Severinghaus et
al. 1995). 3] #H2 &S Y F2 5~20cm FALS o] &3} (Swennen et al.
1999). AoAA e FHA g5 FALS 7ord uw A

A 7
A7t ol g3 AT A T 8

1= 1o

=
a3k E84 2719
be Ao mE AAolA zAe] JFL

A

ke

Walol wel wolol g e A4 BEo] s FRENe Rt AMHDw
24 F7)e A4 A5S 23 Aolel A% L M gow Ammt
HojAsl 2ol AW £VUE TFE 44 AAAE olgat HERe A%, 24
Fo18 FAAS ANAe] o] EFu, 24 Frl9k FAANN] HEFE Aol
o WMAF WAL J1Ee) o AT AWl I HAT HFFE wE A7
ok 240 G WA g Fad Lo Pduom FAAVEL AT F 0z A
ojol HAAAD olFate] AL e BE Pl YA Ao e slY

(Evans 1976, Burger et al. 1977, Connors et al. 1981, O'Connor 1981, Cramp and
Simmons 1983, Burger 1984, Myers 1984, Zwarts et al 1990). 1&1 AALE A
AdolA dEste AodMe I o Aztdel= txrt BAste] Fa A A
&2 Fad Aol =FHUetE HAA RS olFolu ST 5o Wk glo]
A A b E 2 AES Btk v AojAj o E5do] Frhek= A Al
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Ae W(daylightol], We] 7] %5 A9 £AF7)9 dFe Wi oz
7}

34. AF W3 & dFPF FA
AL A Aol = deAl7ld wel dFgEe] WstE et EE 7)ol
= HE&sAe] A7) dEe] dEsF7IET ¥ = UEETh o= H&EE7]9 7
% WAFS-(BMR; basal metabolic rate)@} A|-(body temperature)®] &5 7]|Ht}
o = 2 (Aschoff and Pohl 1970, Warham 1996) €& d7]¢l 12~1¥9] w& 7|29
A d EAY B8 dUA ARE HAaske] 93 €54 dvs = i
AZEAT(H 2004). ook 2] &5 HA P2 dF F719 234l 9 =
A YeEbstth 95713 5o o] %A ZF(migratory birds)?l FEF dyA &
4

o]
A Aol %

go] Wsle= d(accumulation of lipid reserves), 7! zo](molt),
aelal ZAAe ol&(migration)¥ A¥E o} Qlan dnbHow ofyl ouA] 2 7F

Wwate Qlste] FaFe A5 DEA7le webs Wttt de A lth(John
D. Thompson et al. 1991). 242 H&57](12€9 ~1¢¥) &g =
A7) ko] oUAE HEfoF stEE HA WS i

stA "tk 2y €57 7129 ~39)el ol2YA = dEA
AR AAT olEs fF AUA s FUHe dF
< Z7FekA Eth(Paulus 1988). whetA] Fa i<t 22 ol 54
2 "HA AL MA AR ol S tH|Z AWE SA8t7] fste] ¥ B duATt

a7 ;Y FEo nleo] ST Aow Algd.
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4. A HolE B

ZAA o A Ao Af o] HAAE o] &HIJE T et AT fFA S
ofFfot AMFHFEES wEE FAG A T HtdA oFE T
(Mugilidae sp. 1)2] #]o] 13704, W55 sp. 1(Gobiidae sp. 1) 1704, Z12] a1 3+
E(Takifugu obscurus) 137WA17F A=A, AMFHFs=S 168, 3263714
/0.1m’7F AR H ek e A o %olF sp. 1(Gobiidae sp.
1)¥ sp. 2(Gobiidae sp. 2)7F Z+zF 17HAA A H A ar, AAF4H
979N A/0.1m*7F A = Ak, st A ede] Aol

REIE

NEAFEEE 8F, 24704/0.1m’ ko] A = Ak, A F ol A
stwel Adnoh AR Adu FuY soteln Fr Adee Aow ARHY
ohool 7k Aedo] Bxah= Aojxle] A Aol Fiet 3wl gl A

FEA F2 2~10cmZole @& olFu o] ¢
& AL 1 ol AVY oFE HA8M(Fennel and King 1964, Won 1966,
Hsueh et al. 1993, Jonker and Poorter 1994), A ojA] 2] (150mm)e] ZHHF =7] 9]

WEolRE dsste AoxE delx drhHLeung 2004). whebA i AR o A ]
49 Fol AJEE AojAe] FH Holz o] §HAL Ao A7

01
ot ZA HolE T AXAFHFEEY 9, Swennen 5(1999) AHojAje] Hol
2 13900, Hsuch 519 o} F % ohe} AR, s, 2
T FHE AYelA =& AojAle § W&E F o7 nl=3 wrp zhzt
95%, 99%(relative volume)E XA st A E F3] AAHF
B ol gHA ¥ Aom KBSt 2Py & ZAMA A= oF SemP|REe]
A= AojAe] FHA PFFo] #AEoH, 53] FE By ugdE Fo

S A
L =

ol gdts FHA ek BEE LR Hol A= AMFHFTE=S A X
N Ao AZETHA 2004). Web] B A HelE AN BAE o Fw
ofyel AMFHAFEsEEE JAFANA dEsts Ao Fa3 Ho| Adoew
o] gd Ao AR
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A, 252, v Al 1998. A oAl Platalea minore] = @23} H ook 3%
g AT xR A 5 27-33.

AFEA AoAre] AgUr]. In 345 AF. 2003 A oA
= A ¥ 3A4F. pp. 82-86.
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Abstract

Wintering Ecology of the Black-faced Spoonbill

(Platalea minor) in Seongsanpo, Jeju Province, South Korea

(Supervised by professor Koo, Tae-Hoe)

Noh, Shin-Ae
Department of Environmental Science & Engineering,

Kyung Hee University

The wintering ecology of the Black-faced Spoonbill Platalea minor was
studied in Seongsanpo, Jeju Province, South Korea during two wintering
seasons, 2003~2004 and 2004~2005. This study was conducted to compile basic
data on wintering ecology and to suggest the management plan for conservation
of spoonbills. I studied wintering status, habitat use, diurnal activity patterns,
potential food items, and disturbance factors and used scan sampling method to
investigate diurnal activity patterns.

The peak numbers of wintering spoonbills were 22 and 21 during each
wintering season, and spoonbills wintered from late October to April. In study
area, spoonbills preferred several sites by time of day. During daytime, sleeping
was the predominant activity and comprised 78.67% of all diurnal activities.
Preening(7.46%) and feeding(5.11%6) were the next most common activities,
followed by standing(4.03%), locomotion(2.15%), alert(1.53%), comfort(0.56%),
social(0.36), and bathing(0.15%). The spoonbill’s behavior was affected by
daylight; the active behaviors were increased at early and late of daytime
because of partly nocturnal habitat, however, was not affected by tidal cycle

during daytime. There was significant seasonal variation in the proportion of
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birds feeding; feeding was increased in late wintering season because of the
preparation for spring migration.

The spoonbills were observed feeding at two main feeding sites, Seongsanpo
and Jongdalri coast, and used not only fishes but also bentic invertebrates as
food items during wintering season. Major disturbances recognised in study area
were categorized into natural and artificial type. As most artificial disturbances
caused spoonbills to respond flying, artificial disturbances might be more

negative factors than natural disturbances.
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