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Clutch Size and Breeding Success of Black-tailed Gulls (Larus crassirostris)

at Hongdo Island, Southeast Coast of South Korea
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Abstract : We studied variation in clutch size, hatching, fledging and breeding success of the Black-tailed
Gull (larus crassirostris) at Hongdo Island, which supported the largest breeding colony of the species, in
South Korea in 1997 and 2000 to 2003. Clutch size was recorded in 1,388 nests and breeding success was
estimated in 83 nests. Mean clutch size was 1.89 £ 0.68. A total of 63.9% of the eggs hatched and 53.5% of
the chicks survived until fledged. Breeding success was 34.2%. Causes of breeding failure were eggs
missing (14.9%), rotten eggs (15.5%) and predation (2.4%) during the incubation period and chicks missing
(35.8%), starvation (7.4%) and pecked chicks (3.2%) during the chick rearing period. In 2002, the main
causes of breeding failure were eggs missing (17.2%) and rotten eggs (6.9%) during the incubation period
and missing chicks (15.5%), starvation (3.5%) and pecked chicks (6.9%) during the chick rearing period.
Most chick mortality occurred within three days after hatching.

Key words : Black-tailed Gull Larus crassirostris, seabird, Hongdo Island, clutch size, breeding success

June 2006

< W2 JF-go] AlgEr] el £ iy FAYo] vt
SA RAGFE BolAY o At Al S71E Y

BRI eth 28)E] HEY WATAE ofnla) A}

< AFERs Vol ¥ Az £ 53 Bl gl g
v (clutchy i ol 4] $-& o] = 2 3o] WHAFa A
3§ A AL 9 FHo] Fol T8I 84"
ThLack 1966). &5l o gl & F& FFHLE 7}
2 B 7B AET F Jv Fok YAH=FE A
AMele A AstE oY rHLack 1954, 1966). L2t
ofujAje} WAxy ooz F|FFelSoly Y
(predation pressure) 53 7+-2 B2 thE 9 A4Ed o)

*Corresponding author. E-mail : jcyoo@khu.ac kr

T 98 FVHE F U 53] el 70 niehA
(seabirds)?] 739 @A} F=F WA FA} vl o] WA
59L 71444 % SItHRomanoff and Romanoff
1949).

ulthAgl ZHl 71 3HLARIDAE)S] 73-%-, A 3231 )
& BE A Al Aol e F WA & ofn)
o] £ Ateli(body condition)} Hole} & 373 81l
ue} gepdcts ¢ ich(Coulson and Porter 1985;
Evans 1980). 22122 g vjo]] Y& &9 £& 53 29
717k Wy g X9 fAxAS ARl AGAEE



202 Kwon, Y.-S. et al.

b og o & e AHEZ o]8&d  Urh(Fumness
and Monaghan 1987). o2l 7| (Larus crassirostrisye
Zul7)ake] 27 5 $702719 Foln d5E v|Ea
A, F55 L Ao AR F T2 FFoFA o
F X 3k vlthal(Seabirds)©] THKwon 2004). H]H 2719
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1996).
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(%= 1992; Pack and Yoo 1996; Park and Park 1997;
Yoo and Kwon 1997; ® 1998; Chung 2000; Park and
Chung 2002; Kwon 2004; Lee 2004; Chung er al
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o 9L viAE 8Ud FF A7 oFF S - 29
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Fig. 1. The location of study area.
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A Aol AA WAsigeh 22 Al e EAHXGDE A
2 A Afekx] 4ol Adze) Ale] ARRY TR E
A Zoisttt, HE MR 22 F, Ha dFL L2
HAA] e wintel §AE Jdes bl & F i
A kgl gefsiict.

gl & F(clutch size)

537k ARE71EQ 29 1,388%X]0llA Bk o)
Zo)7]9] gl & <(clutch sizeys= B 1.89+0.68°]
ThH(Table 1). $l & 7} & A 54+ 33170(23.8%)
A3, F1 A= 837M(60.3%)E 7HF Bk, A
7N} && 71 SXe 1720(124%)3 0 1 92 4y
SHE 7H2 FA7F 4971 (3.5%) TAE A}, sl & 2
Hols A= Rof3 Zol7t UATH-test, x*=35.861,
df =16, p=0.003).

PolZnl|7] A71E2] H-3), ol&, VAT E

A R FE, oA FTE L AT ES
65.5%, 54.7% 2 35.9% THTable 2). gl & 4ol e
HAGFELS T €& 7K TX oA 38.5%= & 7l
o] && 7K TR (154%)0 Al Y & 7 5H

Table 1. Variation of mean clutch size during the five years at Hongdo Island.

Year Clutch size clI(t):;les MCegn Sun:vey
1 2 3 4 5 counted  (tSp)  Periods
1997 % 1153.1 765?6 5?8 3:.‘5 i 86 (5233) April/May
200 . L0 gy es a7 L W g May
2001 % 3?7 533?2 43.8 3?2 i 62 ((1):;%) May
2002 % 21353 gﬂ; 1?0 213; 0%2 476 ((1):32) April/May
20 5 53 a1 b2 a5 on Bt gh  ApiMa
Tl o 0y w5 ba a1 oa 138 gee AprilMay

Note: CS represents clutch size.
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Table 2. Hatching, fledging and breeding successes of Black-tailed Gulls in 1997.

Hatching success Fledging success Breeding success Total
Clutch size No. laid No. hatched No. hatched No. fledged No. laid No. fledged %
¢/1(13) 13 6 6 2 13 2 15.4
¢/2(65)
st egg 65 48 48 27 65 27 41.5
2nd egg 65 41 41 23 65 23 35.4
Subtotal 130 89 89 50 130 50 385
*-test n.s ns n.s
c/3(5)
Istegg 5 2 2 0 0 0
2nd egg 5 3 3 2 2 40
3rd egg 1 1 0 0 0
Subtotal 15 6 6 2 15 2 133
-test n.s n.s n.s
Total 65.5% 54.7% 35.9%
Note: ¢/1, 2 and 3 define clutch size as one, two and three, respectively.
(13.3%y viste 9538] Eddc}. 338 ol 195
E 9A F H9] &5 71 $X @2 68.5%, 56.2%)7F
3 e 4E 7H TR (2 46.2%, 33.3%) Al M9 °
oke 7FA EX)(ZHzh 40%, 33.3%)R.0k E=oktk. B2 o) g
A Ak Al i WA AFES AEEE, T E % s |
2 71 SANAE R WA & 3o 4157t R B : Year: o 197 o 2002
olagom T A L& 35.4%7k oldel AFHAH Al © =
Mol && 7H TR A AR A v AteE o % :
L o]A3A] BEHI(0%), F WA ARk gwto] 40% K F es| o
st olasied 4TS -
‘hg"&ﬂ- 2.9% o @
A7) Al R P
A7 AbgEol 7MY & A7l F3kg 2 Rt 45
F A 2olArh(Fig. 2). F3t Aol F 16671¢] Lol 0 s 10 15
8801 & 53%7} APl on ot ¥ 2UA) Sle By Age (days)

HE AMEo] F43] 7haskd ok sl HAck(1997d 7
2002:39] FF). 1997334 2002 R ol k2t 159711 ¢)
oA} 97u1E)(61.0%), 17371¢] LollA 79n1e] (45.7%)7}t
F3l5o] o] Al719] AgEol 71 o 3y o]F R
B 74z} = A HstE o] 7|abgEe] §43] S
o} 199743} 200212] A7) APEEL ol xlol7} §1
AThe-test, ¥ =2.606, df =3, p=0.456).

4z} 7o) ApEst 9

o] B3l A8 199733} 20020 2+7t 32.7%%}
24.1%3A 3L A7APEE-S ZHz) 46.3%9) 25.9%RA oW T
8 7+ AFBEQ - Aole UNTH(Table 3)(-test,
$=0482, df=1, p=0.586). 33} Az 22L& 199730

Fig. 2. Survival of chicks from hatching to 15 days in
1997 and 2002. Line shows the mean of both
years.

I A7t 15.5%2 7FE 2o 200200 = Aket
A A7 172%2 F8 I3 Auldloldin}. geol Alet
A A$-E thE T ojulol o) XA} AAHH
Aoz Bl B A= on|e] 52 TG X
u)&o) 93 Ao AaEth 7 &gk 3 dsfeclel
Fo)8t zolE UJTHFisher's exact test, x*=4.783,
df =2, p=10.094). A7}2] AbEee FX oA ARk A
$7F 5 8 2% 7Pg & ¥lE@ 77.3%, 60.0%)S
AR SR TR ofu)e] FHo 2}3 RYUF} FolFe A

L
oy
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Table 3. Mortality of eggs and chicks of Black-tailed Gulls.

1997 2002
Eggs Chicks Eggs Chicks

Observed number 168 95 87 58
Mortality factors

missing 25 (45.5%) 34 (77.3%) 15 (71.4%) 9 (60.0%)

Pecked chicks - 3(6.8%) - 4 (26.7%)

Rotten eggs 26 (47.3%) - 6 (28.6%) -

Starvation - 7 (15.9%) - 2 (13.3%)

predation 4 (7.3%) - - -

Total mortality (%) 32.7 46.3 24.1 259

Note; mortality difference between both years is no significant (Z-test, ¥ =0482, df=1, p=0.586).

S FAEUL. F iz Ariartaglel tigh f-2g &}
o= QUUrhFisher's exact test, ¥=4221, df=2, p=
0.121).

5.2 #

Yool 7| (Larus crassirostris)y®] 3l & F= 3fwjc}
tFates 537k HF 1.8910.6870 2 LElstth(Table
1). Zui7)zel] &3k vichye] Fa ] & £ EF
1-37] Axo|ch. Zu7|2 FEL AFHOZ o 3719
&g geth(Samorodov and Ryabov 1969; Conover
1984; Hong 1997). 2222 o & Zu)7] F&3 v|=s)
B o), FxolA] Hashs Foldnlz]e] gl & F= A
o= ok, 199733 200087 2003 d7kA]2) Sl
& = e 528 2polE B tH-test, x> =35.861,
df =16, p=0.003). &3], 2001'd2} 3%, L7212 &
sloll via) AUk 1E ) & & P =& oy
2 H)g, o] g 2 ojv)e] X FEHI FHo| ot
(Reid 1987). L &Jollx o], 7]F 2 ofm]e] FAEN(F)
o] Fgg gt 53|, A7t Ae AN U
< e uioAe] WA FE 715} Hold) oEdrt
(Fumness and Monaghan 1987). o1zl 7= th Zvl7]
Fo o] A58 o vtk ¥ &= B
U o] AMFEAFFE Tl 2Esn MR FH9
oj oA v Ba179} FaHEe] 8 Holglo|r)
€ §X9} o 43 km GoIA Yo Holg &7] $1al 7t
< 7R} o1 F 37|17t A om Fue ojMdlA ¥
d E3717} 7P 8.3 Holxpdo] "rh(Paek and Yoo
1996). A3EE Exof A5, 7FF 7R $X1Q1 S0l
A 9F 215 km, S5 =AM F 92km B 4433 W X
ol $1xj8) Ar}. ol9} 7o) W ExejA] WAlshe Hojzt
w)71¢] gl & & 1.55+0.570 () FNAFF)] vkAd,
Ago] wes]o] Holzzo] FHE Ao diEe <l

Aol e S el & = 2.6310.66° 2 TRE
2ol visl ATHE FAIRLE 2004). ©)9F o] Holx
Az EE x)2)F Aol upel Folzvlr] F HAA]
o] gl & £ ol F 835X CA HA HAALT
L 342%K25(Table 2) gal & 71 27090 5A
(n=65)2] HYAFEol F 562%= 7T E%om, vk
o2 3 v AF7 19 SR (n=13)2] 154%%5L g+
v 2Hpt 30 SR (=5 13.3%2 7P Wkt
2 7 5& NEE BY gl & § Dl SR0lA
7P B AAAETES YERNRIT v Riest 7P
wo gl & F e FRAE P 2 HANTES
B 222 FxoA W shs ol Z]A 3L
o] FA9] ) & = V2 L)

& ui(clutch) W] 2] AtghA ol wh W335 A
vy shl & 5 DA SXCMe A WA gellx] Rt
3 7|7t F A oA R3lgE A7 R 2L HAA
58 YePdok(Table 2). 213 Zzke] 9 HA F
3% A7le 1F o mEA 4Asie ov|2RE o #
L golg FFLE F e v =A Rl A= 4
o2 o] oa] Ho| AR De|HA HAAFo
Hojz)7] wjiolct, AL Zvl 7]zt vichle] sl &
FE Al 7lolH, Al i, 2 AR e R ¥ 42 A=
npxjeto g RalEly] ulifol i os we) Haig A
7|8} Bolele wh=r}(Parsons 1970). Tl & <=7} 370
ol F2JoA A A &L Holrt HZe off ] 2L AfE)
2 B3lEe 7Ado] rhLack 1954). 23, Al AR A7
A U T iR A7)e] 7] £4dd i 2Y
(insurance)2 2 AW F % QrH(Graves ef al. 1984).

Yol vl 719] &3 A7) AMHE-L 1997 Z+z}
32.7%9} 46.3%R3L 2002 747t 24.1%, 25.9%= Vet
o} 2o F2 AlY 8908 AR AR197E 14.9%,
2002 172%) H-3(1997 15.5%, 20023 6.9%) 73
71 ggton dHE TAFHJTK1997 2.4%). 3o
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A oyt M7 E BT F de BARE oY,
o) (Falco peregrinus) R 0| -FA|e] HojZdul7] Fo] U
th A7l AS, F o8 BEF Al Aol s Bk
(199737} 20023 2}z} 35.8%, 15.5%) oFAkg A (1997
20023 ZH7} 7.4%, 3.5%) o] XA A Re =&
732-(199733 20023 ZHzt 3.2%, 6.9%)= U3t A7
o] ARQl F 7P B WEE AR A9, i
B 5 SAUE Wolld RIS Yolule] EokeA Rt
3 3o g ofv] AojAl HYS G Ao wAdd
t}, ofAle] A, ofu] A7} FEE HolE FA] X3l 5
A7t 28A AFREE 2L )it 2o 52 A7ie] A
S, BTt 7L XGoA 2] FAE wjy thE A
o X3l ThE ojm| AjoilA]l o] APgE 7§-oltt.

3% Hojzulr] WA dxE TR Al(n=39)
7} 114.4£53.9 cme] 3. YA HH(10mX 10 m ¥ ol) el
B 1314.690(n=6)2] 5A7F AT ol =
7o)zl 7] 2] 3500.1+3500.6 cm(2} 2003)%} B] L3}
o] ul$- 7M7kE Aolt}. ol %=e] TR 7+ At whg-
7427 wj &) o] XU k& WAzt tis] ZAle
SR oS- A3 st M2 2l A el
Y e k& A A7 FEsAY Sk A A
g4 3% golzulr] WX 1982l 3l 2
3 HA7FE #3355 2 A F o] BRI o] Unkl
2] &¢Jo) AA3) A= 2 Uct. 222 WAl IS
F= 88 Ak RAINA 7He] Aol |,
op 1ol B 7He EAxke] Gypo] F Fo 2 ATH
ot A T AANAE vt X3P o)7] W&ol
Sx¢] B¥7} o] A E(idea free distribution)& L+
ERAtH(Lee ef al. 2006). W23k olZul 7|9 A7t
1997 #Fo|F2 A&FHoRE F7kAL ok (Kwon
2004). o]} Zro] WA sz wihAl o] AANAE Mk
ol A9 it} 338 AR Ve & & e
g2 o]8" 4 UckFumess & Greenwood). B <]
A2 Halel F23 IS v)A 5 e d= EH )
& 5= Wol, W7AER]] B WAAETE T& AR ¥
A7Adse FehAy=)e) AAA] R3ARE 98 g
2 AAsor & Z71a39] 712 ARE AT F s
Rolt},

A} A}
E ATE S8 o vitlel] YA FRAENA o2
3}, olgm] gl @7 FeilAl Ak vleE dahy

=3, ofel & ZAl] M Brx A% F2E o7
) sEo AR W) shapdet Rl 243 o) glo]

2o 292 slF AvBelA ZAke] uke-g AT

P EA
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