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Summary

This study was based on an investigation of the breeding sites, nidification
habits, breeding ecology, breeding failure, and food of Pacific Reef Herons

during breeding seasons from 2003 to 2005.

1. Breeding sites and nidification habits

The nests were built on the ledges of cliffs in order to avoid predator
attack. The found nests included a total of 31 places:--13 in Sineom-ri,
Aewol-eup, 7 of Namwon-1i, Namwon—eup, 6 in Joil-ri, Udo—myeon, and 5 in
Gosan-ri, Hangyeong-myeon. It turned out that the reuse rate of the nests
was 61.0% in 2004, and 83% in 2005. The average reuse rate of nests was
72.0%. The mean height of the nest was 10.5+14 m above sea level. The
selection of nest location was determined by the location and structure of the
available ledges or grooves. The mean length of the nest was 77.8+€3.1 cn,
and the breadth was 56.2+£3.8 cm. The nests of Pacific Reef Herons were
larger than those of other egret species such as Black—crowned Night Herons,
Cattle Egrets, Little Egrets, Great Egrets, the depth of the nests was

relatively low. The nests were built up only with Peucedanum japonicum.

2. Clutch, egg size and breeding cycle

The clutch size of Pacific Reef Herons was 3.24%0.2, and the eggs were
laid at dawn or night at one to three—day intervals. The egg dimensions
were: 46.73£0.31 mm for length, 34.06£0.13 mm for breadth, 27.67+050 g for
welght, and 0.26£0.01 mm in thickness. In regard to the breeding cycles of
Pacific Reef Herons, nesting or nest repair was conducted from February to

the end of April each year, egg laying from the beginning of March to the

_Vi_



beginning of May, hatching from the beginning of April to the middle of
May, and nest departure from the middle of May to the end of July. The
supplement brood began from May to June when the first brood had failed.
The incubation period was 28.17+1.7 days, and the fledgling period was
40.00£3.1 days. As compared with other egret species, the egg laying period
of Pacific Reef Herons was earlier than that of the Black—crowned Night
Herons, Little Egrets, and Great Egrets, but later than that of Grey Herons,

in Korea.

3. The breeding success and breeding failure factors

The hatching rate was 56.6%, the nest leaving rate of the hatched birds
was 06.7%, and the breeding success rate was 32.196. The breeding failure
factors detected herein were as follows: eggs or chicks were eaten by
predators (32.496), the eggs or chicks fell out of their nests (29.7%), the
incubation of eggs or the fledgling of chicks was abandoned (21.6%96), and
infertile eggs (16.2%).

4. The food resources and foraging sites

The food resources of Pacific Reef Herons were identified as comprising 21
individuals of 5 species, and these identifications were verified as follows:
38.1% of Tridentoger obscurus, 19.0% of Ennedptervgius etheostomus, and
14.3% of Engraulis japonica. The sizes of the food resources were measured
as follows: total 58.29£5.17 mm, 7. obscurus was 67.49+491 mm, E. etheostomus
was 43.98+3.50 mm, and E. japonica was 22.77/x1.17 mm. The semi-digested
foods were identified as Paralichthys olivaceus and Sebastes inermis. The
primary foraging sites were 7.4 km (Oedocheon) east, to 6.6 kn

(Geumseongcheon) west of the Aewol breeding site.
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5. Management for the conservation of Pacific Reef Herons

We support a management plan targeted toward the prevention of the loss
of the littoral zone of Jeju island for the foraging sites of Pacific Reef
Herons. In particular, 7 sites in the littoral zones within 10kmaround the
breeding site of Sineum-ri Aewoel-eup must be preserved and protected
because they are the principal foraging sites of Pacific Reef Herons. An
administrative system must be established to carve out a zone of protection
from development around Jeju's cliff areas, including Joil-ri Udo-myeon,
Sineom-1ri  Aewol-eup, Gosan-ri  Hangyeong-myeon, and Namwon-r1i
Namwon-eup. A clff walk should be located more than bm from the cliffs
that Pacific Reef Herons used as breeding sites, and walking should be
prohibited near breeding sites in the season from March to July. In particular,
the cliff around Sineum-ri, which is approximately 150 meters long, must be
preserved. Monitoring must be carried out to evaluate the breeding and
wintering population and habitat behavior of Pacific Reef Herons on Jeju
island and its attached islets. The Pacific Reef Heron must also be designated
as an endangered species or as a natural monument due to its limited

breeding sites.
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sacrav= Star, i, FoEdy, ZEy, oy HEY, donis ArtEa) ]l
| Ao}, ZY| Ao}, a9t wAAE Fo BE¥3Y, E s albolineatai= New

Caledonia®} Loyalty Islandsel] AdH& o =2 A2 gt} (Clements, 2000). A4 +#
Xof upe} ofF zto| F A7) e 7' Mo Zo|r) 9low | E. s albolineata®] &
AN Aozt v Az el oFzk th(Itoh, 1991). Sl A= W4 go] Zay
Hoh v woun Sy wgg Alolo] WAo] o]Fold Byl oy, -4
b= S gl s o] F7| % dth(Kikkawa, 1970; Ewins et dl,
1990). &A= XLl &, &7, A AT, a7, 2N Frd=E 2 O FH &
Al SollA AAske, 2 dxA A Agstt(Eguchi et al., 2000). F 5ol A&
Hainan, Hong Kong, Taiwan, Penghu oAl W23 H2 7] o] o= W59
| otrt= o] 37| = FrHMacKinnon and Phillipps, 2000).
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A 278 =2AA NG

ZAZIZEE: 2003 12958 2005 84 7kA| oW, Abekr] o A F-B] o] AV|7hA| =
3~59 HAoE ARG 52 WA 745 AFEY Fo
A oM, F WAL AFA SEE 299, A% HLE

A, AFA AW ke, AAXA g 99E 5 4300 vhFig. 1),

—33.°28°43.3"

126°21°24.7"

Fig. 1. The survey breeding sites of Pacific Reef Herons on Jeju island.
These sites consist of basalt cliff and rocky shelves which is utilized by the
birds as a breeding position of Pacific Reef Herons(A: Joil-ri Udo-myeon, B:

Sineom-1ri  Aewol-eup, C: Gosan-1ri Hangyeong-myeon, D: Namwon-r1i
Namwon—eup).
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Table 1. General habitat characteristics of survey breeding sites for Pacific

Reef Herons on Jeju island in 2004

Maximum number

Breeding Location” Nest Number o
of Individuals

Bl 6 7

B2 13 18

B3 5 12

B4 7 9

Y BI1: Joil-ri Udo-myeon(Udo), Jeju city, B2" Sineom-ri Aewol-eup, Jeju city, B3:
Gosanjrl Hangyeong—myeon(Wado), Jeju city, B4: Namwon-ri Namwon-eup,
Seogwipo city

WA AFo A BRAH 2FE Hd g ¢

Pr(

Ao xde drfe] sk
e B2, 7Vb$A Phalacrocorax pelagicus, ™, wrebA¥NE]l - Monticola
solitarius, &N Apus pacificus 5©°] H23F3 Q= Ao &= A}

e AdeolA MAsE Xie SE9 uiupAEb g 2F oY SR}
TEAEE e T2 TAYHS A4S 7hebeA, v Ee], A4 Larus
vegae, BolZvl7| Larus crassirostris ZL¥lal HolHo = AWz Fwg

ol 2 - o 7te], = Alcedo atthis, & 52 =2 Numenius phaeopus, %%

F

=

A0 AR AN FAE FE F

=8 Heteroscelus brevipes o]t} 229 el ANE FE F

1)
& ), Zgx%0] Falco tinnunculus$i o™, 2827wk Corvus macrorhynchos

S AAE e ANE BA%E AP AL HAHA FYAR AHEo

—_

e

o gy AE vARAY 2y 9 FET o] v 7]

S

o)

5 t}
AN 7] el A v dlsks o] A5 BAEQoL, SRS MAY|d e HF
A Tk 1 9 FR S AE WEA Carduelis sinica, AT 3 3HEA
Cettia diphone cantans, 2¥v78 Hypsipetes amaurotis, YA Parus major, ]
A Garrulus  glandarius, Y\W|E7| Streptopelia orientalis, ZM Passer
montanus ¢ #AFHAY. $I E3o], AF=FA|N Mustela sibirica
quelpartis, ®# Rattus norvegicus, 75 Elaphe dione 5% 1% %+=d),

szel du ANE A4 TARE AUe BN 29
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ElZ

(B

arkE A= 2, npopA ety B A, WEu Al Motacilla lugens,

j

%28 Anas poecilorhynchas, % 2.2l Anas platyrhynchos, ™2 2.¢

ri
=
m

Anas penelope, MZ7], olzdw7] JlupgA] wf, 3xFo| H Phasianus
colchicus, YFA, = E YN Emberiza elegans, AW Hirundo rustica, =t
Phoenicurus ayroreus, XY Parus ater, 7W&EX WA Turdus naumanni, &
the] Anthus rubescens, ™ 58}7] Coturnix japonica 5°] 21t} 7vp-g-%
F2 o] ddiolA HHolE sty FAE FHSkH ooy wErE AE A

ol ANE FEE Y PR Auon o5 a. o ol AAEeIA ¢

rir

Wl wuldl Scincella laterale, R X7 Oryctolagus cuniculus domesticus & ©|

s e dulelA WA sE 2R 52, 4, v S0
AW olgf o] & etrtol A= HE WAl Haleyon pileata, =N, AWM= 97}

g, Aol Adujr] 5ol HHHAIL sl AM= ZkA], WA, 2HAl, A,

AlF3 3 ghA, WulE7] o] #EH S

A& ATt

o
&

Ath EFiEE Faldel, AFSANTT &

Hetoluf AorAde o] &3] dE FA= 20049 13714, 200549 1271 4% e
o, FadAE o8 Adtoldtt 20043 WA o] &7 13714 F SMAE A
2 BSlen o SAEE Aoj&d FA= /MALH, 20050 12714 F 10
Mz Aold, dwA 2744s A= EQvt A o]&dd &4 FAE 470
2 T 2MAaE 249 A5(2004~20051) EA @%om 2004de] SHE A 270
A 2006 el= Aol &akA @skth A Aol & &S 2004 61.5%, 20051 83.
3%Z 2 Wit 72.0%= UERH(Table 2), B 3 25o] md 22 FAE WA
HZ o]&3lE Aoz vk 200494 E A2 TAE £ 542 AA 38

5%, 20054 ol 27/ AR A 16.7%= YERT A2 FAE & 45, 20049 9]
A Vlate SAAEE Zob 548 £ Aol ofv & Ank gl v A

ek Flen, 2000 9] 1a= Ay ofgfe] & nkgl el A2 ST
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Table 2. Reused rate of the old nests by Pacific Reef Herons in Aewol-eup

population in 2004 and 2005

2004(%) 2005(%) Total(%)

Number of reused nests 8(61.5) 10(83.3) 18(72.0)
Number of new nests 5(38.5) 2(16.7) 7(28.0)
Total 13(100) 12(100) 25(100)

3. A9 A7
2004d22] o] § TAE VIEoR, TA9 Eol= HUW WA s H
T 10.5+L4m(n=13)*flol H Ak dglem, 7

48m(N1D), 71 =2 1A £ X = 25.5m(N8) % tHFig. 2).

300 r

25,5

200

Height(m)
o
(]

12.3 12.7

9.8
100 93 91

7.3 7.3

] 48 5.7

| . H H

00 . . . . . . . \ . .

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13
Nest Number

Fig. 2. Nest height of Pacific Reef Herons in the Aewol-eup breeding
site.
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TAe FAL Hit 77843 1em(n=1De)om, 7HE & A= 98.0em(N9), 7t
2 2Ze SA = 63.5m(N4)FtHTable 3). 419 @4 Hit 56.2+3.8cm(n=11)
ojglom 714 & FA= T46en(N10), 7Hd 22 F A= 35.6em(N4)o] ATt 5A
o] A} @4 e ARBAE A UElt=0844), FH 0] FFE dAE
AE S Btk TAY FAE Hit 104:09m(n=11)0] o 71 £
A& 155m(N12), 714 €& A= 65Nk Ab#e] zlol(H A 7}
vl akatell Al wpE o] zol7hA| o] FA o)) Ht 2.3+0.2cm(n=11)°] 3 2.1,
A= 1.6em(N3) ~ 38em(Ne| ALt HA Fol(TA 7he-d akxtol Al T2
AW HAA7A o) Wit 483+36em (n=1Dolom, W E 265em(NT)
725em(N1OYO] A}, B A A (A 717k TAE o} % FHoR &8 & 9l
Ae)E it 725t144en(n=11)°1 o™, M= 14.7em(N4) ~ 163.7em(N10) ] 91
ok 5AYTe FL2 Wy 1115+12.3an(n=11)0] e 7 WL HAE 181.7cn
(N1D), 7+ F& 5X+& 14.7am(N6)°] Lo}

o

! L & Ho Mo M

iy

sAE vE AVIEUES Fobey wET o Auk o] uiE A ¢
o Al Asvs 7HAE 4 AE7E A Fol d= A 3
HEe gE ABE ol&shA &y AVlgvdEs o

A g st wERlar ke dY ot 2 538 st AVEHES o] 6
0~100cm7}A] Apeh= thd 22, 322 6~8dol FaL wittvteA EabA A
(#, 1992), A2 =] At du 9 el = YA £x3kal vk A= At
&, X, S5 AA4e AAE St fddo] A dAEH vHe HATdE T

wAE Amlew WA Hufg AR A= BTt Jhe it

32
i
2
B
rir

f
24
il
(il
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Table 3. Nest Characteristics of Pacific Reef Herons in the Aewol-eup

breeding site

Nest Length Thickness Depth”  Height”  Distance” Width"
Position (cm) Breadth ) (e (cm) (cm) (cm)
N1 81.4 68.5 6.5 2.0 47.4 37.2 147.8
N2 77.5 66.5 8.8 1.7 53.0 62.3 112.5
N3 74.0 61.5 1185 1.6 36.5 58.5 107.5
N4 63.5 35.6 8.8 2.3 53.5 14.7 91.2
N5 (545 52.4 10.5 2.8 43.5 156.5 120.4
N6 66.5 43.2 IG5 1.7 43.5 55.6 40.7
N7 79.5 49.5 11.0 2.7 26.5 64.5 162.4
N8 83.2 63.6 7.5 2.8 Bk 26.5 97.4
N9 98.0 74.6 15,3 3.8 43.5 81.4 98.2
N10 67.3 41.2 11.5 1.7 72.5 163.7 66.5
N11 89.6 61.4 185T5 2.1 515 76.4 181.7

Mean+SE  77.8+3.1 56.2£3.9 10.4£0.9 2.3£0.2 48.3£3.6 72.5+14.4 111.5%12.3

YWertical Depth from nest outer to nest center

Z)Height from nest center to rock zenith

“Distance from nest to there which chicks is escapable to leave nest against enemy
YWidth between left and right rock wall of a nest
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2 5, 1998 A ), 1999), SEE JAFFOR

Ao 4HA At (McKilligan, 2002). “L#{v & 1A= Fa 91A7F B
gordwom UFo ExE A¢E gldEd, ofF o

7% 218 S&Eolv AR e wE Aol e Ao Helth g9 3o
, &2 Bubulcus ibis, AWz, Tz, drigle] X A= A TAAH
A, dagine wold uel gaolol Aolrk e (Yu and Hahm, 1997;
A T, 1998 A, 1999), & AeA F24 Hit TA F¥ol= 105:14m=
Al A el Es FRY =4 Yy S25= aivgdel Hal 7] dE

o TA7F el EHurA & Eolol B Aol AstH, dAlz nlad

Zh= Mz 2FES F40 AAA £8S Fike] S A4S 789 (Yukio

and Atsushi, 1972), H& x7]d= A4 AY} dAAMEE T3 AE3 A4S

Hol 7| oA 9, 1999). # AT A¥, S2E 2e B i) H]szd

2718 27 &4 HAsE A-e gl 9 ZHE o] Fo] HAFaL AN
%!

oot 228 FAY 5 9k ) aEse S48 £

atA] @il ¢heAdnke] mpE Abesh= H SO Bof, wWr)e] FA Ao o
g T AAL ofF mug Aoz wekEvh el SR WA} A A o]
A A Aol EEe] B2 HE AW, F2 AAFIE T o) & T
g A E L Al 49, aAAE AAY] A S FAgol HERE 5 S
& Ao ogdy



ol U= AR A9 Atk BAe Auroluh ghue] IUm Atgreli
A% ojuAle) 4 A%ARd we v ey 2de g §o8)
o) A% olmAle] tolo] whel Eetoluh 3 o] Ao]7 9= (Custer and

Davis, 1982), §=9] A= nAd53 Zo] TA7F A A HEAY A4S

- & 7R 29 sAe Av)E
B, AALS 77843 1em= A (1998)¢] H.ardk 3§ w17 43.2+5.8cm, = 52.7+8.5
cm, TWWMZ 685+5.0cm, 4IME 44.947.8em 12 3L 7(2006)°] HaLdF - E-2
W2 351£5.0cm(A %), 34.9+1.9(HAE) Bt A YEEEE, ole Uil F

AE Ex M2RE 54 270 02 Aggel nhHAW F2E JHHow

FARGE o] & e d d¥Eite] §4 2718 AAsE Ao dndn.
apAwk TR A} 4ha zels Z47; 104£09cm, 2.340.2cn= TRE WEF
of nla) Ztzf 22~3.29), 2.75~4.800) Ut} o= FaAA S} FE AV|9 5

| W Aol o] EX TAE EX WIZFE 57 ulEely WAxR

o] FAel A"y fAE Wt desiA §AE Bolok AN, Frid e

e Mol A | = SR da9AE o Folv ke

gozA AT wE sAFGENGE A7E A e F A= AAS ¢

Aoz mEsta gt Uiel SAE E= MEZFY A7l A5 WY W
A EA el A B&slok shANt, 2= A7jEe] fFe] AR adls F5

g Qe Y, AAwl, sAAT Hnzk WAl Tedva =

= A F9AE Av EEWE BReE 5o S0 Xo2 AT

X M7Eol AAs I Fud ¢ de AHE AL ey e e HA
7hA1 9] szoleh S A el vl ofnAe ARe &, A i W
A7, ek niekel o gk de| Ha g dFS AV A 3, dF T

A8 9457k A7) BrbEeltt wakel #H(Hypolepidaceae) 4E 2 275 0] lo}A]
AHORRY FAE BEWS & Yok, o] el EAAE uEse] 93

o A dal wgol % Ao wArh AAdE 2L FAZ F
WoEA ol edEol g wWh 4EE vl g Wit N 85w

& ATk E=F FAE BF Age] Solg + ot AA Jom FAF /F
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of, &3} &5 wAlo A 2ol Wyl Mo Fadh ANV} HE AoR

4. 5A9 AR
WA Fue] 48 BEE FAARY A9 0 2R #94 5 9
& vH7] Wiel, WARLE Austi 29l B 5 glvh Wbl %

e, F=, AUz FUNz F 4% FAARE ¥W, EF AUNFR
(Pinaceae), ¥ %< (Prunus), W] Forsythia koreana, 2@ Rhododendron
mucronulatumE A& 3= Aol JowWGEhy A, 1988, A 4, 1999; A &,
1998), &=29] A= FuUolAE Bud v gith SFolA= S27F Pisonia
grandis®} Scaevola sericeas TAFEOE Ao 2 JIXE o] &3l T
2 Z ErH(McKilligan, 2002).

2 AFoA = Ao F&Eo] REIIAL Yo% FETIAE o &3HA F=
o2 et o= FEe X7 v MR i Ut £ @i ¢
Aoyl ol E7] wWZell SAMET 7Festy] f ok v wErbAE A

7] dEel F& W= olgwol v Ay AV|EvES e YA

pa)

&
y

e Eeold HRadg 2AWE, 18D, F2: AFALE QLA .
w7b BEAAQ A, S ARG, REAS Ane 4AYE

WEA) ghow 9k AlZEe] v ek vk ey A71E

e
lo
ol
o
rir
2
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FoA geld TA(AFA 3= AL 3Maged, Alde H

o] ¥ 4 FtdHE G (gERE ofdF ALt 13a= 7}
AW a4bE(9 %) 674, S T THA, $EE
% Al 75 A3t 18 Hu B AAS
= ol 18714, ik 12704, e 9MA, 2 7TA &ol At

AFm g HH oA geld Fx= 20049 13714, 20059 1271492
o, GadAe dE Avteldith A Ao &EL 20049 61.5%, 20054 83. 3%
2 29 Hit 720%= e, vid 2 FaE HAEHE o83k Aoz e
ok 200490 = A2 $XE E 542 AA 38 5%, 2000d0lE 27 AR A
A 16.7%= JERSE

20041 %e] o]& FAE J|FOR, TAY ko= Hu
T 105£14mn=13)A ] At doH, 7FE 2Fe A & TAE
48m(N4), 7Hd H& f1Ad & FAE 255m(N3)SAT
7783 1em(n=1D) o™ 714 & 54 3= 98.0en(N9), 7}& & S x)3= 63.5cm(N4)
Art. A9 @A4Le Hi 562+38cm(n=11)o]gon, 715 &
(N10), 7bF 2He $AE 35.6em(NA)SALE 29 F7% 3t 10.4+0.9em(n=11)°]
Row HF FAL TAE 165emN12), 7P € TA = 65m(ND)oIle}h A
zHe] Zlol(FA Tk Abel A npgEe] o|7hA| o] FA ko)) H 2.320.2
em(n=11eleH, W= 1.6em(N3) ~ 38m(N9)olivt. HA Eol(e# 7144
b A T 919 W AAA FTol)E Hat 483+36cm (n=11)] Sl o H, WY
= 265m(N7) ~ 725em(N10)el vk g3 A2 (77} TAE slojiu} k& -1
o7 &S F ¥ AwhE Wi 725fl44cn(n=1Dol o, W= 14.7en(N4)
~ 163.7em(N1O)eI vt TA Y9 Z& HF 1115£12.3em(n=11)o] o™ 713
W2 TAE 18L.7en(N1D), 7HE & T4+ 14.7em(N6)°] ATt

A ARE vE AV BUES Zolgy wrEeH, AdxE A4 AsE 9

o 2 ARE ol g4 @a AVBUES dAA BB HEd

(ld
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A 4% Sz a5, oo =37 R WA P

1. )ﬂi

) .

fl

FEvEtoll A W2 )
E AQ3tas EF AFEA Y wid ZE& oA WstE F4E& A
dow, H dleey], ANz dgries dF Aol BAlst o star Qv
(3 5, 2001).

WZFe] Aees F oWASFd wel 25 Aolrb Jloew(Pratt and
Winkler, 1985; Frederick et al, 1992), 22 W2 A Wel|A A WA= 24

= AR eE A gyt A Aol JvH(Custer et al, 1983). —L¥]

)= W Z 9 (Ardeidae) M E & (Egretta)?] *F+ &

K

HR

o

Frederick et al.(1992)2 HF- WZFoA] shujgdrr7F @ FAHMOE &5 3

2001).

W R B3z HEAPeR, dleetr]o A A WA FEd A7
of §-zhak MAT JdEo] o) F& 21YS ATt AT
UHParsons and Burger, 1981). &% 3~5¥4 F-33 AM7ELdFE AE
vtow uFe] §3ek A= @7 ol P A ARI(Siblicide)ol <lF 2] A
7 3Fo] Avh(Fujioka, 1984; A, 2004). W3k w2 Fo] AAEHri= E71 2o} gl
ow 53] Fg, &I, FARTE Ao Wyt A vepdria daE gl

(Custer and Peterson, 1991).

0.

F47A Sevbetel i Fze MAH WF AT olFold n glvt
B AT AFRAA NAsE SR e, 9o 27, MY B¢ %,

.
$F B2 B0 WAA usd Bed AnE ATenA o FolATh
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NANEH oli AA%A b A7 FHE AASHAL. de] 2L ofu
21 2

o, o] &4 U X ™A HA(H00-15), AAA-&(KC-400g) L83l AT
T-% % Canon Digital Camera(EOS 300D)E ©| &3} t}.

B

1. Akgheo) Abg 1104

20047 20050l FdE Sz o) ghulgkgE 717 3.0+0.271(n=11), 3.7£0.27)
n=6) o HF 32£0271(n=17, } 9 2~471)AHTable 4). A 177]¢]
A F s 27hel AS 17.65%n=3), 371t 479l A= 44
41.18%(n=7)Ath &2 19 17, wholl Akgkslsith. o u] 2A7]21] 20039 6€E 15
AEH 1997b% 3709 <, 2005 4€ SAFH 49 14Y74A 4719 & 49 8Y
BE 129744 3719 &S ¥e Aow B o & Ayo|y v 1~-3Y 3+7

om dwels Ao FAA
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Table 4. Clutch size of Pacific Reef Herons

2004(n=11) 2005(n=6) Total(n=17)
Range 2~4 3~4 2~4
Mean®SE 3.0£0.2 3.7%£0.2 3.2%10.2

n=number of nests

O

re o}F gle FEWe Wi g BAZem whel gtk %o =7
(n=30)= 27 At 4

o] o H(Table 6), Z7|o Qo] AEE {23 Ao]i= GATHANOVA, p>0.05).

6.73+0.31mn, %74 7t 34.06+0.13mm, v FA 27.67£0.50g

Table 5. Egg size of Pacific Reef Herons

Egg Size

Length Breadth Weight
Cluthh o3 (mm) (mm) (g)
3(n=9) 47.21%x0.23 34.13+0.37 25.96x1.15
4(n=12) 46.79+0.80 33.99+0.23 29.32+1.07
2004
Mean®SE
46.97£0.47 34.05£0.20 27.88£0.85
(n=21)
3(n=6) 46.14%£0.69 34.08£0.30 27.73x£1.02
4(n=12) 46.12£0.46 34.07£0.22 27.2710.49
2005
MeanxSE
46.461+0.38 34.08+0.17 27.42%0.46
(n=18)
3(n=15) 46.78£0.35 34.11£0.25 26.67£0.81
4(n=24) 46.70£0.45 34.03+0.16 28.29+0.61
Total
Mean®SE
(1=39) 46.73+0.31 34.06+0.13 27.67£0.50
n:

n=number of eggs

@ jeju
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skt 3719l A-(n=15), ¥ A, @A
34.11+0.25mm, 26.67+0.81g, 47121 7-$%(n=24
28.29+0.61go.2 e o™, 7 IF el FoF Aol SIATHANOVA,
p>0.05). d=dE B, 20049 (n=21)¢] A% &4, &4, FA7 44 4697047
mm, 34.05+0.20mm, 27.88+0.85go]low drujEdrt 379 A+(n=9)+= 27
47.21£0.33mm, 34.13+0.37mn, 25.96+1.15g, 47191 A-$(n=12)% 27+ 46.79+0.80m,
33.99+0.23mm, 27.88+1.07go. 2 ERIT. 20059 (n=18)2] 4%, 7+7F 46.46+0.38mm,
34.08+0.17mm, 27.42+0.46g°lslo™, SuiggrE 37090 A¢(n=6)= 47

p—
rir
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al
=
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=
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=
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=
B

46.14+0.69mm, 34.08+0.30mn, 27.73+1.02g, 4712 A% (n=12)% 27} 46.62+0.46mm,
34.07+0.22mm, 27.27+0.49g 0 2 e TH

dol iyt FAE 0.26+0.01mm(n=22)% 21, 2004 0.25+0.01mm(n=14),
2005 ¢l 3= 0.28+0.01mn(n=8) %A tH(Table 6).

Table 6. Eggshell thickness of Pacific Reef Herons

2004 2005 Total
0.25%+0.01mm 0.28£0.01 mm 0.26£0.01mm
Mean*SE
(n=14) (n=8) (n=22)
n=number of eggs
3. WA A
20041 2] A 1374 wol 49 xe] ¥g T2l TA &= 54, F3F A5 17
, T3 1o, olF X

@ jeju



o}
PK

A
Nfo

o

A

o)
5

3} A

w4

o)
!

23!

SA7F 17}

o8 FAHE

pelut.

o

<4

o o]

23!

, ol R A7 A7 1A

iy

—

0

A
%
G
"

7] AT WY ABse on,

o
ol

—_—

e
5
o}

23!

=6)°] AH Table 7).

28.2+1.7¥ (n

318 W7}

W77 B

A

Table 7. Incubation and fledgling period of Pacific Reef Herons

2
©
g g
b, |
— e
O]
5
2
= 3872
g5 3
< o Z
—

Egg laying | Incubation
Number Incubation

Nest
number

Hatching
number

period
(days)

number

period
(days)

of eggs

46

ND

ND*

N1

ND

25

ND

N2

42

ND

ND

N3

ND

35

ND

N4

ND

25

ND

N5

ND

25

ND

N6

48

28

N7

33

31

N8

34

ND

N9

40.0£3.1

28.2%+1.7

Mean=*SE

* ND : No Data
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Shajgtrol] e ¥ g V)HS B AT 37091 A (NG, N6)E 259, 471

9l 7-%(N2, N4, N7, N8+ 28~354 =2 el shajgrt Be4= Y& 7|3

Foh 139 4o wEALdoR dojygrh @ sl @4 Fasgon

A FIldz2FY A7Eol FAE v wi7tR Hit 40.0£3.1<€(n=H)l°] T}
(Table 7).

7t -8 Hol slom A Hol EAYN M7 E
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Fig. 3. Photographs of the breeding steps of Pacific Reef Herons(A: Eggs,
B-C: asynchronous hatching, D: Chicks 8 days after hatch, E : Chicks 15
days after hatch, F: Chicks 20 days after hatch).
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1. Ao Abst 314

drba oz Wz MR X
1984; del Hoyo et al., 1992), &5 2= AlZtdl= AY FHolA o|EY AHA}
ololH, =& ylof| Abeslr|®= dHh(McKilligan, 2002). McKilligan(2002)2 <
A 473 T1IA 7o

iy

2~39 Ao AbeskEtl(Fujioka,

flo

= Heron IslandelA] E27F T HA &S A A4 &5 @
ST Bagk bvf gl oW At = 5 whel| 37
Hol AFEAE 1~2¢ ®E Ho® 2~3Yo] 179 &
L=

E 2o gujefE 3.2:0272 e oen, 32 43471 (Fujioka, 1984), 4.5+0.9
AR, 1998), AWM=z 348+09370(Kim et al, 2006), =#5-lwW=z 347](H,
2006), 3= 3.73£0.077, HWE 421x0.0771, S92 353+0.0871(H, 2007) K.t}
ZQkA| W, Share] Bl A Mgk Flewly] 32540573 wWls=dk Al yERE T,
2000).

N
1
O

HU

Lo
o

1O WO 7
== T - AN —

o
fto

>«
olt
o)
;a
_EL
2

)

BALE AF TN AF AAA AU ROE F

[o

2. &9 a7
SR & Az s¢ew wol o], IR, ANE 5o & 7EE]
oAFTH (A o, 1999). S22 & HAL 46.73+0.31mm, ©@H-S 34.06+0.13mn =,
Mckilligan(2002)¢] ¥ 3138k 474 46.13+1.21mm, ©74 34.03£0.67mmX. vt} 2} ko)
Hancock and Elliott(1978)7} ¥ 113t &2 <o) A7 43-44.8mm, ©7 33.3-35mm
o 2w 2 Aow uEEth aga FF3A e FU1E FE (" T, 1998)°
73

A ZARSE SleElr]e & A Z¥7y 46.78+3.28mm,  33.74+1.35mn,

H



46.33+2.81mm, 34.15+1.18mm 233 A(1998)e] H3k | 22}r]  46.8+3.4mm,
32.3+1.4mm, = 46.8+1.6mm, 34.9£0.9mm, &= 44.9+1.7mm, 32.7+1.0mm &34 F+
zkol7b AT H2 G @A v&S 07302 Fewr] 0.72(4, 2002), &
W 07003 5, 2001), =Wz 0.72(Swennen and Won, 1993)¢} 0.71(#,
2006)E.t}+= =31, Mckilligan(2002)e] Ha1sk &2 074 18] s e27] 0.74(5
5, 2001), = 0.75(74, 1998), =& F-g W= 0.75(Hancock and Elliot, 1978) 5.t}
A AR, G (1998)0] H.argk w2 (0.73¢F ZktH(Table 8).

Table 8. Comparison of egg size reported for other egrets.

\ ) Major Minor Axis
Species Weight(g) ) Reference

axis(mm) axis(mm) ratio’

2767£0.50 46.73+£0.31 34.06£0.13  0.73  This Study

Meckilligan
Egretta sacra 46.13£1.21 34.03+0.67 0.74
(2002)
Kushlan &
~ 43-44.8 33.3-35 0.77-0.78
Hancock(2005)
Hancock &
25.1+2.4 447 33.7 0.75 ]
Elliott(1978)
Swennen &
E. europhotes & 46.75£2.29 33.65+0.75 0.72
Won(1993)

20214 AB gl g 32.8+0.8 0.71 Kim(2006)

201+24  449+1.7 32.7£1.0 0.73  Jeong(1998)

E. garzetta Han et dl
- bl1.2+3.2 35.8£2.7 0.70 '

(2001)
Bubulcus ibis 27630  46.8+16 34.9£0.9 0.75 Jeong(1998)
. . Han et al.

Niyticorax - 459£2.6 33.9£1.8 0.74 (2001)

nycticorax 29.00+1.95 46.78+3.28 33.74+1.35  0.72  Kim(2002)

Y Minor axis / Major axis
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52 g9 FHyr FAE 2767+0.50g=, 4(1998)°] Harg 32 276+30g¥ o}
FrArsll o, sl e etr] 280+3.7g, HWE 251+24g 183 7 (2002)0] #FF
= gy 2AE FleEy] #FF 29.00+41.95g, HE 2891+1.57g

&) FAE w9, 2004del= AAdETE 47090 A97F 3% BT 3.36g
FEAYA 2005 el = whil R 046g 7P A EbGTH iz e A9 Ak
F7F 37191 A7k 470, 57091 drk o FAR A2 Abge] wpE ojuje] gk

B wal0] A7) dEolul(da 2, 1988), Al edr)e) AGE Mejo] we} Aol

AAA T, AF5TE 3719 A7 4719 Ak FALKA 5, 1999).
e ARFe HelF, waAee) B, VF 2 Sol de} chao
(Yoo, 1994), 3stuje] =L7)9} <] zw7]|e] A#AnAE ofA7tx HstA &t}

(Wetly and Baptista, 1988). wtebA] & 29 & 7|9} AF zfoli= WHAR 9=,
oln] A", sk, Holxd, 7S & Ayt Wl AHEEA AR

371 Ao

ARl Arg7)= 3EERY 49 % Apolglon, xE A WA && oA A
Holth gk 2004 0l= 49 5 ofdel FEE FAVE A ew 449 25
ol F-skek F= ATk 2000 00s= 5 8Y & A F-2tskalvh. A 750l

FAE Wt A7IE 2004delE 549 15, 5¥ 30¥

o, 79 26€7e A elad ARrh Sflth o2 Mol HF F57
il

(Incubation)+= 49 ZToAAFEH 5¢ FT71A], §F7](Fledgling) & F-313F A
| A A& HUr| 7R =2 49 2dA 7T€4EA 2 YElg ey, sAE wy
ANHE 59 FoFy 79 Eoldd dHH oA bk 1A AN A T oyt &



Fledgling

Hatching
Incubation
Egg laying
Nesting
Feb. Mar. Apr. May Jun. Jul. Aug.

Fig. 4. Breeding chronology of Pacific Reef Herons on Jeju island.

H2 A7 A e wel BEA YEed, SR, EEol Aot A 5~74,
TAAZ A= 9~129, TFAAE A5 WA, 9d~1490o] F W7ot
(del Hoyo et al., 1992; Kushlan and Hancock, 2005). ¥ & Fo|ixE 3~749=2
UERL B2 A K o] B Al7|ol] Ao SojZival B 4 gt

WE WEFE 22 A4VE JHAA g, 45 FolA= 2, 3A HAVE

7FAtHdel Hoyo et al, 1992; Blus et al., 1997). &Fo A= 12 HA AT E

)

S A9 22 HAS 3= Aol gvtE ®a((MceKilligan, 2002)7F ¢l o), 2
AT Ao A= 5~69 Al AtgstE Aol FAHAEH, o= WA Al )
2 dgoz gad

w2l UdF Fo] AT AL Ho| FHRE} V|NXA(ED 2%, &

@ jeju



Syol welt 2A = Akl dtidel Hoyo et al., 1992; Custer et al., 1996;

shak 3F, 2000). 2 AFZA I, F-3A17)7F 200430 = wEAE 49 59 =AE 5
4 5¢ 70l 20058l 58 8L Aol 7hzt F-33)7] Al ofzk zb

o), 20043 2005 WA A7) Q1 3€ oA TE7EA] 718 22 201k

200C% veh} 2= W ths thE ade] & o2 deksof o]

S wu Al e 2AL7E A ge Aolu

2

ol7F U=

o
.

l
o
=

e

ATE B FoHE Fzo ¥k FA AN TA 8(N®)S AlestH
25~284 = e, Kushlan and Hancock(2005)¢] H 313k 25~28Y A& o} FA}
aoich vt w2 Rel vuwstd, 8 F(2001)°] High AWMz 221£19%, 2
217 214+0.8% 283 7(2002)0] BEF ARt A% el A ZASE 30

22

¢

f

f

7+1.3Y, He 235+1.19 283 del Hoyo et al.(1992)7} ®H.ar3st =
2 25~26Y, TR 21~27Y, W= 21~25¢, B2 22~26U K} 11 HoJ
Rom wHFF YWz 30~3bY Kt A v =3tk Custer et al(1992)
2}7] 22.8+0.2¢Y, TUIM=Z 27.3+0.4%, Snowy Egret 23.7+0.2¥ o]l 3
WA o] o] U x] dHt ¥&7)zke] Adtta B
M2 Fo] §H7)He FTUME 42~63Y, TUE 35Y, HANE 40~45Y, =
FElZ 36~40¢, = 0¥l H=2F HB~429=Z ¢ A 3dvidel Hoyo et
al, 1992). 22 SF7|7HL 400+3192 FHAa 33Y¢ o4 225Aa, A=
Az ol wRgw 2ol vl Ve vEl o del Hoyo et al.(1992)0]
Bagk S28 557|330 A dAgva & 5 gtk
dutgor WzR= HlEAd F3k 4= Ay Sli=vl(Parsons and
Burger, 1981). & AG oA % F=29] Hl-gAd F-37F AUt W=Z/72 A
AEEL FaleAe uel 9ds won WA gojd A7 7 weo] xx|7)

-2 el (Ploger and Mock, 1986; Erwin et al., 1996; A, 2004), S-=¢2] W2 A

X

T ool WE AFL warh 2719 YFPNAE Faot wE AADS
£ R9W APEE ME AT WA, ok AQNE ¥ 279 AF]
] 323 AL,



V. 8¢

20042 2005¢e  F9d SR Mgk 74z 3.00+0.2371(n=11),
3.67+0.2171(n=6) o™ it 3.2+0271(n=17, M9 2~47D) At A 1771 9]
A F gEsrt 2719 Ag 17.65%((n=3), 370 479l A= A7t
A1.18%(n=7)At}. &2 19 1701, whell Abghshgivt. o v xA17] 3191 2003 64 15
AH-E 1997b1] 370 &, 2005 4€E 8L FH 449 M4L7HA 4719 ¢ 449 8Y

Y 129714 319 &g F& Aoz B d, 42 AjEo vl 1~39 4

O

N

3 9= Bggoz uidoe] glgdvl o] =)
(n=39)= A7 HI 46.73+0.31mn, 74 HiF 34.06+0.13mm, F i+ T4 27.67+0.50g

ol SA4E &9 Hv 7+ 0.26+0.01mm(n=22)% 2.9, 2004 o= 0.25+0.01
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¥ vz 8floezs XHAA Z9(Tremblay and

o

W2 e WA
Ellison, 1979), &4 A& 2] 3 (Custer et al., 1983), H2] Ao o] A& 4

o2
Ol

Y (Min et al, 1984), w5 ¥ (Fujioka, 1984; Pratt and Winkler, 1985), %+, =
F, Ei739 2E& E 2 A (Frederick and Collopy, 1989a; Blus et al, 1997; %
5, 1998; =1} 7hEol eolgk o] xde]l A (Frederick and Collopy, 1989b;
Grall and Ranner, 1998), A2 %] & 27 (Frederick et al., 1992); @AW olv} 4
HE2E Y 2 (Frederick and Spalding, 1994), “d&oly F-5o 93 x| 3+
(Kim et al, 2006), =22 Akel &3k HA A o]& (X} &, 2008) 5o] hou, thy-
i XE S5 GAA HASa T skl A ofH A HE] WA A
of W3k A= ol Folxl mb fAAIRE A 5(2005, 2007l o3 AlF= & kd
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oA JEE okl AT A/ AA L F x 100(%)
Mg e AN Dojuks AFES FAEAA, A, STEA

H B, AAEY FACYET, Aol 7HA, W B), 715A 24EE, v S,

1. 4 AgE
200433} 20053 0] 18 A 244 A F 16704 5349 &S o R XA
F-3182 56.6%(n=30), §-3-% A7]¢ olA&e 56.7%(n=17)°] ™, H2
BAEFEL 321%0=17)°)UHTable 9). JEERE F3&, olhg, WA HTES
B 20043 (n=31)< 27+ 58.1%(n=18), 27.8%(n=5), 16.1%(n=5), 2005 (n=22)
& 7+t 54.6%(n=12), 100%(n=12), 54.6%(n=12)°] 1 t}.
g s vt 27 (n=0)Y wWi7F 100%(n=4)2 7} Z=¢kar, 471(n=28)<Y
o 57.1%(n=16), 37/N(n=10)2 W 47.6%(n=10)2) <O 2 vtElyttl. o] 28-S dhul
Z7b 4D w7t 688%(n=11)=2 714 =9k3, 2719w 50.0%(n=2), 371 ]

40.0%(n=4) w22 Ve el @grt 41Y A, 2004del= 371 G Aol A
T o]l Aud wkd, 20050 F-83 & B o]asigivh WA AEE
o st oMY wrl 500%2 7Y E=kan, 4719 W 39.3%(n=11), 371Y
W 19.1%(n=4)°] £2o= YER

o

_I

AT b Ay £ BE A9 w2 $x 20049 8714, 20059 4702
ol F-3tell Hujgt A-¢7F 24709 &, o]ae A A7 137HA A tHTable
10). AAAQ H2 Asjagls B, goly A7 224 E B97F 32.4% (%
270, A7) 1270 A, Eolu M7 7F FA Brom "ol A7 20.7%(¢ 1074, A

!

1
7 1A, ey 55 2713 A7) 21.6% (2 670, A7 27Al), FA



16.2%(% 671) 9] o2 YERStHTable 10).

Table 9. Hatching, fledgling and reproductive success rates of Pacific Reef

Herons
Clutch oar Number Hatching Fledgling Reproductive
size of eggs success(%) success(%) success(%)
2 2004 4 4(100) 2(50.0) 2(50.0)
2005 e - u -
Sub total 4 4(100) 2(50.0) 2(50.0)
3 2004 15 9(60.0) 3(33.3) 3(20.0)
2005 6 1(16.7) 1(100) 1(16.7)
Sub total 21 10(47.6) 4(40.0) 4(19.1)
4 2004 12 5(41.7) 0 0
2005 16 11(68.8) 11(100) 11(68.8)
Sub total 28 16(57.1) 11(68.8) 11(39.3)
Total 2004 S 1 18(58.1) 5(27.8) 5(16.1)
2005 22 12(54.6) 12(100) 12(54.6)
Total 53 30(56.6) 17(56.7) 17(32.1)
- 36 -
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F-sloll Hufdt & FolA 6709 &(25.0%)
A5 JhAlE F-53 vy F-akekA] X3 42 A7 5 vl =l od HY

Ao, vz da FANA 5L A B 5o e o] oA

of ol Aufgk A7 13704 T 1070 A(76.9%)= 2 Aol s 34 Ao

2 FAFAJL, 2MA054%) = FF5 713 Aoz 5y 909, 14
(o3

_4

Table 10. Factors affecting hatching and fledgling failure of Pacific Reef

Herons
Hatching failure(%) Fledgling failure(%) Breeding failure(%)
2004 2005 Subtotal 2004 2005 Subtotal Total
(n=13) (m=11) (m=24) (=13) (n=13) (n=37)
Unfertilized 2 4 6 6
eggs  (154) (364) (2500 5§ 4 (16.2)
6 4 10 11
Fall vt 46i9) (36.4) (U1 Pesadlin= 10D (29.7)
Predation 2 10 = o 12
(15.4) (8.3) (76.9) (76.9) (32.4)
Abandonment : 6 i - 3 ¢
(23.1) (27.3) (25.00 (15.4) (15.4) (21.6)

n=number of eggs or chicks
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L2 Z=2 W AFES 321%=, 31277 50.7~61.8%(Jeong, 1998, Kim,
2002, Han et al., 2001), 3= 71.4%(Jeong, 1998), W= 62.7~77.8%(Jeong,
1998; Han et al., 2001) 8]l =gF-g W= 40%(Zhang et al., 1994)°l Wl v
A YEFSEtH(Table 11). B3 F31&3 olaeg® Fid o= WA Ueyl=d, o
= SE7F AR s sXE EWA tE MER & HAd 553
717 a8l oa e Hol ¥e AR wud

[e] =<3

Table 11. Comparison of hatching, fledgling and reproductive success rates

reported for other egrets.

Hatching  Fledgling Reproductive

Species sucess(26)  sucess(%6) success(26) S
FEgretta sacra 56.6 56.7 32.1 This Study
92.6 84.0 77.8 Jeong(1998)
E. garzetta
94.0 66.7 62.7 Han et al.(2001)
- - 40 Zhang et al.(1994)
F. europhores 8 ; " Hancoek2009
90.9 5 2 Kim(2006)
Bubulcus ibis 85.7 33.3 71.4 Jeong(1998)
58.0 67.7 27.5 Jeong(1998)
Nyticorax nycticorax 93.3 54.3 50.7 Han et al.(2001)
91.2 67.7 61.8 Kim(2002)

2. 53 A4
o] FALol A Hzlo] Asfdt A o] Hx wrow wWojzx 3o A3k
A7t 41.7% =, AHA 90 HZo| gFd o Rom FAHL 274
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$= Jdrh7 %, 1998; F &, 2004).
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200433} 2005130l B3 T2 24704 F 16704 53719 ¢S Ui w %
& F-3E&8 56.6%(n=30), F-33 A79] o]AhE&E 56.7%(n=17)°]RN oM, W2
AEFEL 321%Mm=170tt dxdz Rilg olAg W2 ATES WY
2004\ (n=31)& 27} 58.1%(n=18), 27.8%(n=5), 16.1%(n=5), 2005\ (n=22)L- z}7}
54.6%(n=12), 100%(n=12), 54.6%(n=12)°] 1},

HAEF obd Aef] s B Aosh W2 5% 20049 8714, 20051 471 4
oA F-zho] A F¢7) 24789 &, o] ael A ALIF 134 At AA
Al WA A ecls ww, dojut A77F 24T ATt 324%(L 27, A7
12714), Loyt A77F Tx woz "ojd A$rt 29.7%(L 1071, A7 171 A,

Yoy §FE 73 A7 21.6%(F 671, M7 20A), FAET 16.2% (L 6
e
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A 63 Fzel Holww A2 9

I. A&
Wavhe] 2R AR ol o] v&ey] wWel 7 FEE wolE
Hol el A, AN 59 Gelshe] 2 AAA 6

of dal SUE ABA ANE AAATHSmith, 1977), EF 9w

ol g5 HA UE 23 B4 = Asko] 9o

(E
)
Y
=
9
o)
v
o2
o
=
o,
ok
=
o

o (Erwin, 1983), F &2 Ao e e dL F2 A AHE F1357] 9
3l 35 o]t} (Bayer, 1982; Kersten et al., 1991).

WEFe F Hol: ofF, AT, v, T, TFF 5ol (Siegfried,
1972; del Hoyo et al., 1992; Choi, 2008), M 27]dl= A7 AA =37]E w93t
+ 743%Fo] FUH(Smith, 1997). = W27 & A7 wel Hole] A7} v
27 JebdA v (Moser, 1985; Dimalexis et al., 1997), tho] ¢t A|Zol whe} ¥ o]
Zn)#Fo] t}E2th(Siegfried, 1972). 8 2.87]&= ¥ Carassius auratus, V)EE}A|
Misgurnus mizolepis, A2l Hemiculter eigenmanni, 7}=* Channa argus &<
o5t ANl Rana catesbeiana, 7118 Rana nigromaculata, 374 oA
Gryllotalpa orientalis®= A8t o™ (7 5, 1998), HW=E= Fof, wHEg
Misgurnus anguillicaudatus, V)2*|, A 2], @ 7| Silurus asotus, ¥ v Zacco
platypus 55 FolH =13 5, 2001, #, 2004). d7tg= A7 Sl A gojt
A 108olel YA 7S Fo937] & B tH(Marquiss and Leitch, 1990). &2+
26mm  ")wFe]l o} /<l WSO F(Mudskippers), ®lXEgHA 5 (Blennies), A&
(Damselfishes) 28] 3L A F(Crabs), 9AF & (Molluscs), +=(Insects), =vFl 7
(Lizards), 23 Z#(Small birds) 5 4% 3tHRecher and Recher, 1972).

W2 e HAX Aed WEE Ags HAAY F9 =ol, HolAde #x s

HI, =av] e ARk

b

kel

Fo Qv A%, A4 49, A

ofid

b b

5 ojg] 29 we} 2t (Yamagishi et al., 1980; Haneda and Iwasaki, 1982;
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Erwin, 1983; Min and Satoshi, 1984; Demachi et al., 1991; Kersten et al.,
1991; Frederick and McGehee, 1994; Igarashi, 1996; %, 2004; Choi, 2008).

B ATE AFEIA WAsE B2o] HolEn A4 J9e B,
szo Woldds ANAE FLAOR UE - pEsey DL ARE A
sharA o] Fol A uh.

ot
o

oK

529 92 FAe oUg A9Y WAAE dFoR EASAT Holwe

N
D
=
Ry
N
=3
of
>
il
ne
A
ol
L
)
>
=
X
N
=
il
ol

1. Aol&

FAS AHolEe& EYF 5F 21MAYG oW, olF HAALS  Tridentoger
obscurus©] 381%n=8)% 7P ®%il, vhgol 7| =TtA  Ennedpterygius
etheostomus”’} 19.0%(n=4), VA Engraulis japonica’} 14.3%(n=3) o]l o,
F = 7] FH(Hexagrannidae) 8] o] F%= 2% I tH(Table 12).

e Askd WolE Al9E Aolwe] ZU]E Wit 58.29+5.17mn(n=19)% .,
AAL S 67.49+4.91mm(n=8), 7}F=¥ =gl 43.98+3.50mm(n=4), E* 22.77+1.17mn
(n=3), ¥ %3t9 Aol YA Paralichthys olivaceus®t =2 Sebastes
intermis®™ A= At}

AolE AM77E A <ol EsfAY ofuzE M7l Al e ffs 5 A
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T oA ukslel Fol AATE EF HolE Fole {A UhA B2 wl
T 2 FHdded, dAs Mo Fes W2 FHaL, g2 v gaol
e U3 FEsiTh Aol A7 ofk Ak AW ofnrf W FeE e
Wil #ol= Ao eyt

Table 12. Food sizes of Pacific Reef Herons on Jeju island

Species Name Number of individuals Size(mm, MeantSE)

Tridentoger obscurus 8 67.49£4.91
Ennedpterygius etheostomus 4 43.98+£3.50
Engraulis japonica 3 27 + 17
Other(Hexagrammidae) 4 80.79+£5.35
Subtotal 19 58.29+5.17
Paralichthys olivaceus 1 ND(semi-digested)
Sebastes intermis 1 ND(semi-digested)
ND: No Data

2. A2 99

HolE HAsh=s Fawm wA HhE ofye EIUE MRk 9l st

7hA ol ssted, F7 &5t &k et & Tos = Ads

HEshE Aoz tehgth 8 A2 9= Table 139 AN vist ook 5

2 s Ee s ofFo] HYstH, T A= AFEY Aol ofEe el

gy i o9 e oY AW 9o 9 &2 2~4ARE ¥EvH(Kikkawa,

1970; McKilligan, 2002; # 5, 2005, A &, 2007). HAAE 7|3 o2 %o R

© 23km Aol nirtE ojojAlE A txAldl EEE H|Edte] Y=,

Folw, sbe, FRURL, wgUEe o] oA Hel: Holwa 99

o 3 g5 0% 39km A3 aAA sk AAle] 2=b) e Al 59km A3 9
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del BAs a9k 20, TAm AHe mA &, 2T A%eRE 08

AR g AdE SHET, 27m Ao ofdd FH 2304, 66mHE E

Table 13. The major foraging sites around the

Jeju island

&0l FAHAvhHTFig. 2). #o]

A o7 AM9E Ao

W=7 uEo] wolAlgir) 7ol gAEel gl X akuel

Aewol-up breeding site on

Foraging site Local Name

Latitude Longitude

Geumseongcheon, Geumseong-ri

F1 - N33°26°48.9” E126°17°53.3"
Aewol-eup, Jeju city
Aewol-ri harbor, Aewol-ri
F2 N N33°28'04.4" E126°19°46.3"
Aewol—-eup, Jeju city
Sineom-ri harbor, Sineom-ri | 5 - ;
F3 o N33°2822.9" E126°21°01.0
Aewol—eup, Jeju city
Wonnaecheon, Gueom-ri
F4 . N33°29°06.1" E126°22°54.2"
Aewol-eup, Jeju city
Goseoncheon, Hagwi-ri
F5 e N33°29°01.6" E126°24°18.2"
Aewol-eup, Jeju city
Gwanjeon—dong, Hagwi=ri ) ; ) 5
F6 -k N33°29°19.5" E126°25°05.2
Aewol-eup, Jeju city
F7 Oedocheon, Oedodong Jeju city N33°2941.5" E126°26°07.8”
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Om km &d-l‘!' {22009 Daum - Map data ©2009 Congnamul Y M L

Fig. 5. Distance of the major foraging sites(F1~F7) from the Aewol-up
breeding site(B). B-F1: 6.6km, B-F2: 2.7km, B-F3: 0.8km, B-F4: 2.3km, B-F5:
3.9km, B-F6: 59km, B-F7: 7.4km.
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gk ub ol B ATolAE 58.29+5.17mE 28] o] Zte]lE H.Glow, F o]
= AARAYE R Vgepgth A u vl 7 oE s o] Mugil cephalus, ©#%
@7 Duymaeria flagellifera®t < oJfF &% X213l ZAo] Fly vt

2= WA Re HARF Abele] AgrE A 8lmell o] EHErwin, 1983). 49
2E FH2 Fio] HAGAZEYH 7~-2Tkm HH, 32+ 25.6kn, 3227+ 13km
MA A 23 M Yamagishi et al, 1980; Haneda and  Iwasaki, 1982;
Demachi et al., 1991). %3k &z o] A9 HA XA 5km ool A FFAo=
Hol & 3 Yamagishi et al., 1980).

AT A SR HAAE WA T
7hA ol Eske Ao m Hld nh HFTAQl HAAV BwH &2 HAE Ackstt
W, HolEx o] FTHE wEk HAXE o §Y Aow AT FHAX Y &
AL Mz Holgdws AlghetE 2910 H ™ (Frederich and McGehee, 1994),
ThEolvt Zoll od A9 4 S-S HolxdY #AALE 2Hste] M A
ol A Ael A v R THGrull and Ranner, 1998; Custer et al., 1996). &=
v FA uwEk H2 Azre]l thEH, whxAldE o] ghEe] Adhs whEth
(Mckilligan, 2002). wtebA] o5 WAx| F¥ e FHAA = bzl AEHA
FAo] A EHE XoE FRA= A HolFHAe HHr)

o] F/do] A MEF= WA o]Fd= HMAAE W= Aol Sl

A BRE AZoZ 66km TX£OZ TAkm
]

ool B EE OR Msd AAXel Aol ®el e (Erwin et dl,

1996), ol's7el= A@el webA = Zo]7k vk (McKilligan, 2002). &=& A

oFo] vEe Aok BAo]Y] W oA 2N 2L Aow oSHA
W, BF Fzel HALGAL W) gt WANE MEew 1 o% Wle
Szeo) A9, Wo] ERwo| )3 AT} AWHojok T Aol

_1_:,1__
W76 Z259 4 @% e Wz WA,

7P A 23 HE 34 (Radio telemetry)S 53 o] 542 5 WUl A5E 4
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V. 8¢

FAS HolE& EYF 5F 21MAYGeH, olF HAALS  Tridentoger
obscurus©]38.1%(n=8)= 7}% k3 tvlSo] s EElA]  Ennedpterygius
etheostomus”’t  19.0%(n=4), "8 x| Engraulis japonica’} 14.3%(n=3) o]l o.H,
#H =g v I Hexagrammidae) & 7% A AT Hol&L2 A7 7 X <t
B A oA 7E A7 A BloF] 98 A B 5A ¢ vkl T 2
ATt wEgE AolE Foll= A URAS B whE A3 Ao, dA=

Melsh B e Auga, B velyiel Fd Uk Fudrh Aol B
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=
!
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Table 14. Disturbance factors affecting the breeding failure of Pacific Reef

Herons on Jeju island.

Factors

Causes of

the breeding failure

Results of

the breeding failure

Restriction of _

Nest exposure by scene development
Breeding competition against other birds

Abandonment of nest

n 1 . . election
est sites _ Competition among Pacific Reef Herons S
— Occurrence of food garbage and noi . .
O. garbgec § Ry - Victim of eggs, chicks,
. - Appearance of wildcats, weasels, house
Picnicker ] . and parents by people
rats, magpies, large—billed crows "
! . action
— Stress increase by large noise
. - Falling out of eggs and
— Escape flight of parents ! i gg
- Nest exposure increasement to enem chiCkegfrongmgeir nest
Researcher P Y - Predation to enemy

- Offering fear to chicks

Bad condition by vomiting of chicks

Abandonment of incu-—
bation and fledgling

Marin roads -

Decrease of foraging sites
Difficulty in finding foods

Noise increase by vehicles traffic and people
Increase of night-light around breeding site

Increase of people and lodging facilities

Starvation of chicks
Abandonment of
incubation and fledgling

Fishing and

Concentration of fishing and picking
seaweeds in the breeding season

Delay and failure of

picking - Difficulty in finding foods incubation, hatching,
seaweeds - Escape flight of parents in breeding fledgling
- Energy waste by the unnecessary action
Natural - Offering fear to parents and chicks - Starvation of chicks
enem - Predation of eggs, chicks, and parents - Abandonment of
Y - Restriction of the feeding action incubation and fledgling
- Frequency occurrence of typhoon and rainfall = Falling out eggs, chicks
Heavy - Increase of high wave and damage of nests from their nests
weather - Restriction of foraging action and lack of - Abandonment of

chicks' foods

incubation and fledgling
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H Habitat Level ‘| H Species Level ‘|

Monitoring of marine Individuals census

environment

Conservation
of Pacific
Reef Herons

L) Designation
of protective bird
or area

Management of
the breeding areas

Response of enemy
and weather condition

Fig. 6. Schematic diagram for management and conservation of Pacific Reef

Herons and their habitats on Jeju island.
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