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Clutch, Egg Size and Breeding Cycle of The Pacific
Reef Heron(Egretta sacra) on Jeju Island, Korea'

Wan-Byung Kimz*, Hong-Shik Oh’, Won-Tack Kim'

2 o

20049 29 ¥ 2005\ 6 87HA] A E AR = of D3 A Gl of A S 2O M L 2AFSHA Sl Akt
£ 324207570 (N=17, 9] 2~47) R ™, &2 A oLt o]l 13 ZHA o2 Abst ek A(N=39)9] 27]=
774 46.73+1.91mm, T4 34.06£0.83mm, 57 27.67+3.12g, T/ 0.26£0.03mm Atk Z 2] F3) B4} A7) =
d 2878 AR =A = 49E7R], AR 3R R =A S 5E 27X YL, R4 2ol 5
FTE7A, ol27) = S S E TR Ak BE AR 13 HA R F Lt §3 o) A s~6dof viE
ANE3H= A0 2 FAETH T 71712281744, 1280 (N=6)0| 1o, 2 W) FA A o 2 BIE et 853 7|74
40.0046.84A(N=5)0{ 0.1, A7) ¢] £, J7l, £2, J 5o & me Fa7twE A da5 wE 3FE Z3
oh SEutetoll A WA et Maa 270 AARIAIZ|E AR, S22 g7t Eohs RR o, flest], AW
2, F R Yok Wyt

FR0 HADY, Z2h

Y

ABSTRACT

This study was based on the breeding process of the Pacific Reef Herons (Egretta sacra) bred
in Aewol-eup, Jeju Isalnd, for two years from February 2004 to June 2005. The clutch size of the
pacific reef herons was 3.24+0.75(N=17, range: 2~ 4), and the egg-laying was at dawn or night in-
tervals of one to three days. The major diameter of the egg(N=39) was 46.73+1.91mm, the minor
diameter thereof 34.06+0.83mm, the weight thereof 27.67+3.12g, and the thickness of the egg
shell thereof 0.26+0.03mm. In relation to the breeding cycles of the Pacific Reef Herons, the nest-
ing or nest repairing was made from February to the end of April each year, the egg laying from
the beginning of March to the beginning of May, the hatching from the beginning of April to the
middle of May, and the nest departure from the middle of May to the end of July. The supplement
brood was started immediately from May to June when the first brood had failed. The incubation
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period was 28.17+4.12(N=6) days, and hatched asynchronously. The fledgling period was
40.00+6.84(N=5) days, and bill, wing, tarsus and weight developments of early hatched nestlings

were the fastest among the same brood.

Compared with other egret species, the egg laying period of the Pacific Reef Heron was faster
than that of the Black-crowned Night Heron, Little Egret and Great Egret, but later than that

of Grey Heron, in Korea.
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Z.2 Egretta sacra= BN = Ciconiiformes ¥ 23}
Ardeidaec] £319, T, AR, 57, BrrobAlole} 2
Aot o}z 9] s Qt7tofl A AgttHdel Hoyo et al., 1992;
James, 2000). -2tetoll A A A= 2 {7
F 1750l RuEglen o] 4 WU == F2
8| 2 2}7] Nycticorax nycticorax, 3-2 Egretta sacra, )
W& FEoretta garzetta, ¥ 7}2] Ardea cinerea 4%0jt}h. &
2 2% A AYolA wAl3u(Kikkawa, 1970;
Erwins et al., 1990; Kushlan and Hancock, 2005), $-2)
Ut e AFEolA HAs: Aoz d8jA ot
(Kushlan and Hafner, 2000; 7} 48 %, 2005).
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Oliver(1948)&= A F Lo A T3] FHEH = Folgtn &
313 HE glon, Hal 4] 5(1985) 2 Al F =0 27 AE
Aol YA R, 1483 uheg £1(1990)2- A5
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Figure 1. Breeding location of Pacific Reef

Herons at Sineom-ri, Aewol-eup,
Jeju City on Jeju Istand, Korea(@
Survey area).

AsA=ZHAAEE 71E0r 2 R g 243}
At 73t F200] Bk 01 Fof = A7 5ol FA) ot
0= FAsHg7] titel 2337 2ahqo

o, A7 20| £3-e v o] Al H A(SANJO,
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2(KC-400, 400g) 18] 11 #-§ & 2= Canon Digital
Camera(EOS 300D)Z o] §-3}%t}.

3. ZALX| R

EAA = AT AFEEARAE f UG AY
Slofl &3te) 43 “GEL o Loz 2933973
0", %73 126°20'00” o 9] x| gHh(Figure 1). E 52t 54)
Sol7t FHALR FA =] glon gebAuto] & ubet
¥ ol et B R O] FX o] virhS 3 & EL A
ZO R L&yl gJou, ANt A EAN S| B
ot ZHA FT E2RE HAZ |2 FBE
24§ 7453 o

F2 AeEE HY 9 SAE F& Pinus
thunbergii, ZA7A%Y  Lysimachia mauritana, W
Imperata cylindrica, 9N Miscanthus sinensis, YA}

% Carex boottiana, 171 &5 Peucedanum japonicum
ol £x3th A ot = AlEE o] o] o FA
o) 2EAOl AR S 255 Ao S
2900] B 4 o= SfetERsb i QLT kY AR
o] Bo14] ek,

2004332005 o) ER1E F 2 9] ghufj Abstpi= 7}
7} 3.00+£0.777i(N=11), 3.67+£0.527|(N=6) 3} o] H F
23.2440.757§(N=17, Y 4] 2 ~47) tHTable 1). ZA}
g 17AY A F Fhje Wt 279l A$
17.65%N=3), 37112} 47l ] A= 72 41.18%(N=7)
Aok &2 19 1R, wholl Abghstgit. o277k
20034 69 15U E] 199717 37]9] o, 2005 44 8
QR 49 149741 4h9] 2, 4 Y 8LRE 129717 3
| e FE A0 2 B, ek Afutelit o] 1-32)
AA o= Adete A o2 A d

Yerog M2 MR L0 =239 7HA 0
2 AFt3t=d)(Fujioka, 1984; del Hoyo et al., 1992), &
&9 e Ad= AY FolA o] 2d Ay Atojo|H,
EEA = Bollw Abtgiths B 1% Qlrti(MeKilligan,
2002). McKilligan(2002)2 & Heron Islando A &
27} 5 g o2 3R o2 2 A 473 71X e
eth Bk vt )l o] RAb A= 5 gl 3
MY deFEACR HoL AF A= 1-2Y B
Aol 23U 1709 &g AbRtat g oo, At 7k
UE Fofl A Y& A7A] AR Ao &2 A€

3 20| ghl| Abgha=1= Fujioka(1984)7} B3t &
2 Bubulcus ibis 4.347] 18] 2 Kim et al.(2006)0] 1.
315 AWl & Egretta garzetta 3.48+0.93 7] . oh= 2}k
o, A4 4(2002)7F Tt 2] Fof A Bt 3 2t
7] Nycticorax nycticorzax 3.25+0.603} v}<5=3} A et
praag

W2 7o) At S WA A of whet 27 Ao
7} O m(Pratt and Winkler, 1985; Frederick ef al.,

Table 1. Clutch size of Pacific Reef Herons on Jeju Island

2004(N=11) 2005(N=6) Total(N=17)
Range 2(N=3), 3(N=5), 4(N=3) 3(N=2), 4(N=4) 2(N=3), 3(N=7), 4(N=7)
Mean+SD 3.0040.77 3.67+0.52 3.2440.75

N=number of nests
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1992), Z-& WA WA A =A HA = A B AW
A3k Ao sl AlRks7t A2 Aol glEHCuster er
al., 1983). 18] 3 Frederick er al (1992)& A B wig 8
oA Tl Atet7t G A RO S o v E
942 sk Feo) ickm Rnsk vt glct.

et AR ES] F2 WA v AeHo] 3 &)
bzzHhe] AAR) B0l AFHA a2lo] ola) ofs)
S Aol 9l7) HRo), B2 B b WA o}
247 87 sjo] uheh o ol7t g Ao2 Al
it} 28] F20] Ahehael el 2771 WAl 4B
o )X JE Be)7) HAHE Hek e 2A}
g e sirhi Azt

2, ¢el 37|

U2 ot G2 FEUS YU Y= BB uby
ol §igith. <ol A7IN=39)= BT A 46.73+
1.91mm, B @7 34.06+0.83mm, HF A 27.67+
3.12go]|gltk(Table 2). Fhuf Abghser) 37091 AS
N=15% Ztz} 46.78+1.37mm, 34.11+0.94mm,
26.67+3.13g, 474Q ALN=24)2 Z}z} 46.70+
2.21mm, 34.03+0.76mm, 28.29+3.01g© 2 vtebc
AEEE 29, 2004 dN=21)] B¢ 4%, &4, FA
7} 247} 46.97+2.15mm, 34.05+0.91mm, 27.88+3.90g
ojglem, gl Algtrt 370 ALN=9)= z
47.21%1.00mm, 34.13+1.11mm, 25.96+3.44g, 47} 7
O(N=12)2 Z}Z} 46.79+2.76mm, 33.99+0.78mm,
29.3243.71g2 2 eIt 2005 (N=18)2] A< Z+7}
46.46x1.60mm, 34.08+0.74mm, 27.42+1.93g% 00,
gl A7 370 BN=6)= 77t 46.14+
1.69mm, 34.08+0.73mm, 27.73+2.50g, 47091 #A%
(N=12)-2 Z}7} 46.12+1.61mm, 34.07+0.77mm, 27.27+

1.70g2 2 LERT)

249 99 i FAE 0.26:0.03mmN=22) S
o, 200490): 0.25+0.03mm(N=14), 20050
0.28+0.02mm(N=8) % th(Table 3).

SR G AL S0 2 Kot gl eaty], FE, 4
2 59 g3t #Est7] o FrHAH 4, 1998). T2 49
AAL B 46.73:1.91mm, TR HF 34.00+
0.83mm=, Hancock and Elliott(1978)0] X113t &2
2to] A7 43mm, ©7 35mm(Australia), 473 44.8mm,
o4 33.0mm(India) Bt} 22 2 2 o2 Jehgon,
BRIt A7 = FHHASE, 2002)0 4 2AFS
geatrie] & AAA G 47 46.78+£3.28mm,
46.33+2.81mm, 33.74+1.35mm, 34.15+1.18mm 1&]
I REL(1998)0] Hu3 )28l7] 46.8+3.4mm,
32.3+1.4mm, 3E 46.8+1.6mm, 34.90.9mm, AW
44.9+1.7mm, 32.7+1.0mm 53 2F Z}o|7 AUt &
o] o v -2 0.728 FP=(1998)0] Hirgt s
2t7] 0.71 8.t} 2.3, 292 0.73, 32 0.758}F H gt

32 oro] W7 BA=27.67+3.12g %, AE45(1998)
o] ¥ 713} 82 27.643.0g3} o} FA}EL g o™, 3 2.2t
7] 28.0+3.7g, 2 25.1£2.4g 18] T 7] A4(2002)0]
FFFGAL} 37 = Bl A 2AR s ety B
29,00+1.95g, & 28.91+1.57gFH= 2}o] 7} QL GATh.

do) BAE B, 2004 o = Akt 470 ¢
7F37021 A$-Er} 3.36g FA KA1, 2005 ol = Hhol
2 0.46g 7PA Vb T SO R O 2, Adp7) 3
WA 7470, 5 R B AL AL Al o
£ ofu]o] FFE &4o] H7) o3t 4
o}, 1988), 3| 2.217) 9] 7 $-= A g of) wh2} o) 7k AL
A5k, A7 3701 740 Q) ARk FA T
(BA,2002). 259 A= Hol, Aot T

Table 2. Egg size of Pacific Reef Herons on Jeju Island

Egg Size Major axis Minor axis Weight
Clutch size (mm) (mm) (8)

3(N=9) 47.21£1.00 34.13+1.11 25.96+3.44

2004 4(N=12) 46.79+2.76 33.9940.78 29.3243.71
Mean+SD (N=21) 46.97+2.15 34.05+0.91 27.88+3.90

3(N=6) 46.14+1.69 34.08+0.73 27.73+2.50

2005 4(N=12) 46.12+1.61 34.07+0.77 27.27£1.70
Mean+SD (N=18) 46.46x1.60 34.08+0.74 27.42+1.93

3(N=15) 46.78+1.37 34.11£0.94 26.67+3.13

Total 4(N=24) 46.70+2.21 34.03+0.76 28.29+3.01
MeantSD (N=39) 46.73+1.91 34.06+0.83 27.67+3.12

N=number of eggs
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A, 713 27 Fof dreh thoksi Al g(Yoo, 1994), a2
2719 ool 271 9] AATA = o} A7 x| WEkslA] o
TH(Welty and Baptista, 1988). whetr S22 o] o 7|9}
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=574, FRAF 1AL, K5 142 H0H, 0)F 23
TUAINLE S, 55U 12 E5Y S 24
o]tk SR 23 FU TR 1A, AFAE
Badhs FA e, 58 S 245U $A=1
M, 6 2o] LHFU FAL 14, 69 Fool 4t
A FAE U, 283 ZAF A FAE A AT
200599] 2] 127]2 Foll 49 2F ool ZRF 5
A= 57, 015 5E Faol £33 27 = 6L o]
AL, Il AE S 2] Aol A o] Fof 5Y F4=
off #7hAFtoll Eolztth 4 Seoll BAE A &2
AR, 0|F lae 5 2ol AHtal it 59 240
FAE AT A2 2N2E, S S| BF 23k 9
k. 59 skl TRl 2T o) YA A F
A F2 AR FHHE VA, 68 ool Laket Ao
B FYEe AT A 5 sk o)l 29
A I 79 o] &gk

oo AL ANE EYE T2 AR =t
T o] 34 4 lrh(Figure 2). £22] F2] Bt 3l
7|(Nesting)= "'l 2 5-¥] A2 A =A1= 4927t
A ol FoyA| 1 ek, Abgh7)(Egg Laying)= 3925
B 2= 59 &7, A A A7) = 39U R E
49z Apo|glom, ke A WA A oA A7}

Fledgling

BT 23220043002 48 S o) e FalRk FA
7b gelwglen 49 259 F34% FE A
2005901 = 548U & WFE F33iqith 7l &0 &
AE Wt Al7]= 20040l = 5Y 159, 5E 304 12
312005|0)= 696 24, 7H 25U 3 of] 47 o] % A
71 Ak o] 2 Hof 5 7317 (Incubation)= 44
Zgo A5 E S ST, §57](Fledgling)= -2

AN A FAE HU7|IAA R 4 oA THT
THAZ et e TeRH 7Y
Zo]girt. hE, HE A2 1} AT 5 Zekat &
F AsfAE s—6dof vt Soi7t= AR 23"

,EA WA 5Y

&

S-2utetol A HAISEAL §li= W 2 K Ardeidae) W 2
&(Egretta)®] 275 SEE A Ystile BE AEHA
oltf ufd Z-& Arho A HAlSHE FAE 7L 9le
o, s eety], AWE, Yrige A7 AHoMq |
ANzt=] o] 7hL QITh(EHE 3] F, 2001). & 2AL AL &
R e S e e B DA A e
o] o] WA sl F o2 ujiA) 7)ol = AFE St
Zgete] oA o]AH fRAEA F9& Wl
7ol 9oict.

Sejubetoll A WAk W2 F ot vl (3t
Shat 7174k, 1988; 774, 2002), S 29| ARE7] =34
TRE 4gd2Alo|2 sl eetr|o} Ml 4d 20H, F
2 49 ZoH Rt M2, rtel =38 25¢
ZARTHE =3ich

2] A7) Ao uhaf o2 A dehted), s, E
#ojAJotofl A= 5U~T7Y, FABE= A= 9~124,
BRo)M L @F NASE, 99~ 1Y) F W7ol tt
(del Hoyo et al., 1992; Kushlan and Hancock, 2005). £
ZAY| A= 3~ TR Vel T E 2 T o] 2 A7)
o fi4jef Eoizitial & 4= ot

Hatching

Incubation

Egg laying

Nesting

1
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Figure 2. Breeding chronology of Pacific Reef Herons, on Jeju Island in 2004 and 2005.
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HEWERE22¥MA7E AR ged, 98 F
AN A =2, 32} HA71E 7F-tH(del Hoyo et al., 1992;
Blus efal., 1997). & A} A7}, 27} 5~6Y 7o B2
Arshe Zo] FRIE A=, 350 HAT 1} H4
AEE0l % 923 MAL B o] Yok BT
(McKilligan, 2002)2+ QX 3H=2]of) A= 27} 2
A7t g ashe v,

92 7}e] 9% Fo) WA AL B FHE
o 7|42 A5 25, T+ ) et ZAHE A
o] lti(del Hoyo et al., 1992; Custer et al., 1996; S+ £
o} §h134, 2000). & A Ax, 23147712004 &
w2 A= 4959, =AESY 5L AN, 200580 = 5€
8U 7ol 27t R 3}str| Al&tate] ozt Zpo) 7} gl
200432 20059 A ] 7) 1 39 o)) A 797 A] H 7]
20 7247+ 20.1C2 200CE e} &= 2AHTE=
o2 9 2lo] 2h-3 2 0 2 FrhE o] ofof 3t Er} A
Ugt AP G asjria ot

4, Z, 83, 02 Y M7Ie ME

ZHE A WA &L 7] A A g RE Ao
o, AU A 25 E A 7|7t £33 w7t 2] Bt
EH7| 74 28.17+4.12UN=6)0]| Y TH Table 4). A+&+
Y Foll B3HEA) ok A= e, o)A WS
o] YA 2 FHTAY o] BAEU

B ZA|A FRIE S 29 Z37|7H2 N49 N8
Aolsld 25~28Y(N=4)2 v}eh}l, Kushlan and
Hancock(2005)0] B118t 25~28¢ A=t At
c}. ok 2 v 2 {0} W) w3, 48] 5(2001)0] B3t
Al g 22.1£1.99, #2217} 21.4:0.8Y 12|12 A

(2002)7} F5F Ao} A7) = B o A 2ALRH 8 2.8t
7] 2222.7+1.3, He) 23.5+1.1Y 12| 1 del Hoyo et
al (1992)7} H 1%t 2ol 2 25~26Y, S92 21 ~27
9l Az 21~25%, 32 22~26Y KT} 71 Holle
o PR 2 30~35Y B FAY Bissiach
Custer et al.(1992)2 3 .8}7] 22.8£0.2¢, S
27.3+0.4%, Snowy Egret 23.7+0.2¥ 0] o1 A HA]
o] ao] el x| etuch Ea7|7to] AT Bk
. |
Fhf Abghapol whE 2t 7| 7HE B, A7} 37
¢l (N5, N6)= 254, 471¢1 73$-(N4, N7, N8 &= 2
8~31Y & v}, gl Attt W8 £ 7|7t
o] 71 Aoz FAFC) g, & A A vhepd FA|7E
EH7)171] Aol 7k A ) 104 A= 2 Vb=, dfigt
Ao A& E YA E 2 FA2N2), FA4(N4)2
3% 2z} e 0 2 B E| A $£0]719.33m, 7.27m<l
PO, 52 AX 9 A7 HAo| vt AR A
a2 e 2 RE AL R S YU A2 AL
25 35X 2(N2)E AFAE AolE, TA4N)
A2 EFAZ, ofn|9 Aol FA ¢ Hol-grt ¥
2] 9] FY Fo| £ 7|7t FFZ WA= A2 Bt
€t

23139 e 2 vEAH o2 ol 3
o) &H B3t o A WA Lt F AR Lol A<
SAJof #3lehe A E AU Al HA &S F A
Rajd 2 g A 290] FAg o] Fof B35 Gict &
Z& 3 HA 717t BasAubA} A&t e n FA
o YA ¢= 2&:dck £57|7H2 A Rday
g J7150] FAE " W7 B 40.00£6.84Y
(N=5)% ti(Table 4).

Table 4. Incubation and fledgling period of Pacific Reef Herons on Jeju Island

Nest Eggs Egg laying Incubation Incubation Hatching F¥edgling - Left
number period (days) number period (days) number period (days) individuals
N1 3 ND3* 3 ND 3 46 3
N2 4 ND 4 25 4 ND 0
N3 2 ND 2 ND 2 42 2
N4 4 ND 4 35 1 ND 0
N5 3 ND 3 25 3 ND 0
N6 3 ND 3 25 3 ND 0
N7 4 6 4 28 4 48 4
N8 4 6 4 31 4 33 4
N9 4 ND 4 ND 2 34 2
Mean 28.174+4.12 40.00+6.84

3% ND : Not Data
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AU E5A ¥ 2 Uo7 % Fitt 209 0] AU SR &
Moluh b7t ek § X QB oR U anes
o Al8t it} 23 330 0] Aubd, 75 SR E 8
oLt M2 A& Ho| S St 7t 5 A= A7 S| WAl
5 s B R E O Q7] Y7o A7 EL By
Hom ¥ QHEo 2 wae Foz Soirt valth E
T FA Fofl AAY FA HOo = A= A EL =
2Hx Yol g EFW 7] & 3t ch

W2 LT85 7|kl Kol SIE0) 2|, of
S0) 23k 3o, Tl AR, W0l Tk 7, B,
UL EHAZL, o v A7 of whet geba 5= Q)oK Custer
and Davis, 1982; Custer ef al., 1983; A<z, 1998; del
Hoyo et al., 1992; 3HAF3] =, 2001; 7144, 2002). 2 2
Apol A ERIE S29] §37)7H2-40.0046.84 U 2 Z 4
334 oJAF 2~ E]2)T}. del Hoyo et al.(1992)2] ¥ 119
ojsi, Wl 2 7 0] 83 7|7He ol 2 4263 Y, S
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