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Seabird Distribution Patterns by Strip Transect in the Yellow Sea in
Spring
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We studied distribution of seabirds using strip transect counts from May 2™ to 30™, 2011. we observed 322 individu-
als from nine seabird species. Black-tailed gulls (Larus crassirostris, 48.4%) were numerically dominant. Ancient
murrelets (Synthliboramphus antiques, 18.6%), Vega gulls (Larus vegae, 17.7%), red-throated divers (Gavia stellata,
4.7%), Pacific divers (Gavia pacifica, 4.3%), streaked shearwaters (Calonectris leucomelas, 1.9%), and common terns
(Sterna hirundo, 1.6%), were also frequently observed. The overall seabird density was 0.55 birds km™, lower that

of the East Sea.

Key words: Seabird, Yellow Sea, Strip transect, Larus vegae, Larus crassirostris

M E

HIGHA = Ak oLt &fsf, -2 tfeellA HolE FHot= =
S+ E(Harrison, 1983), s A o] 492 AR} gkS 5fm
ThFeE S0 o F B R, delct ol 2 Y =
AEZHIES F 7 Ao]atKGaston, 2004). A A|A v}GAR7}
A A7t Q& sh= Ho g2 THNt A 19 E 7o R =
A= (Brooke, 2004) o]= 7 AlA| =AHE A% o] &gkl oF
927t E(FAO, 2014)°] 3= Foltt. uiGtAl o] Hol= of
A W SEEA Aolde] 24 93 AAl= 47t
ol BlgEAe} o] Eg Afo]of| 4] 9] Aol RITIsHA LAY 5}
aI(Montevecchi, 2002; Karpouzi et al., 2007) o7 oJ3t &
5082 A7t 2k = SHe S(Zydelis et al., 2009; An-
derson et al., 2011) HFSEAR L} =AM 2 A4S RS BFaL Qlet

Al ] f=ofl= oF 339%9] ofF, 135%9] AAF, 148
Z0] 2|57 So] WA= th(Lee, 2004; Lee, 2014). A3 <¢t
= alo] L yivto] Widste] 28 f-8olF59 Al 3
H2A} 9JBkS F4E R 11 74X|7h v Zrk(Hao et al, 2003;
Hwang et al., 2006). A3l AFS] FRIE Al 2w, T,
2 T2 okt FR9Y Bist HARO R o] §EH(Lee,

1989; Lee et al., 2002; Kang et al., 2008) 1% 3 & ol 4] Ho|
AgE SRR A 02 vl S a3t 7HA|E ¢l o] &
I = AA7E=E=2 A - Bk gt

HISH = Y EAFU ol & te sidsEET ddol
A To] Bolgt EACRE Q) JiAI4=9] Satolu 32 ¥
3} AF-E S5to] YA Q] Wgoll ek kAol A AR}
(indicator)=A] o2 o9& Tt o= thefet W ol AL
0]F0] 2] 1L Qltk(Fauchald and Erikstad, 2002; Davoren and
Montevecchi, 2003; Parsons et al., 2008). £3] &]Lofl+= =5t
Aol A, Hol2Ag, A7, WA dEE o AEE A
of e A 7|4k o ¢} W] E staLA} k= A7 2dstA| 113
%] 31 Ith(Einoder, 2009).

= Ujol| A &= A A 7]5E o] ¢ & 913t 7| 22 Q] A=A
ARt A O] 2 E wotstal, YA E A5kl = 2H A
=5 Y AAETY Tl HAE Hele= mEo] Al
1! 8] 2 (Zhang and Yoon, 2003; Lee, 2014) 39X 4 elj A4 2]
St S TSRl Sl vittA o a2 dsfolu; AR T A
7L HESSAY MR Aol

A F7HA] Afoll Al o] BiGtA A= FRIEAE A2 |
A AE] AL7F FE o] Fo|tH(Lee, 1989; Kang et al., 2008).
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BISHA = A7) 7 S S AR of) RAlskar QI virtol
A Aol Bes SRR SR sERAPT 3 E o
of o]52 AEE & ol = Qlrk. thih, AdHRE 0]-8-=t 3
FEARE Bl & AlRto] Wo] EER o] £33 F2 thE 2
AZekzAe} 97 71314 02 vlghA] ZARS AAJSH= Ao
gel Aol

o] Aol A= 20111 S Akl A A7 At o 23t 2]
ARGZARE AASt] AT AR S v o2 28 A et
of 2dste= HIGt o] T2 RS stofsto] el Y
A A-e] 72 AR R AlEstaLAl gk

Mz H U

ZA= 20119 5 245 E 5 3097HA] 2997t At
okl Al =AM HE32(360 G/T, AW EEH)E ©]-8-5td
Aaf9] €)% 33.00°3~37.17°7.17 %= 122.01°1 ~126.002A}0]
9] ol o& 2AVSH= Al A arel A Ato] Ugko = AA|

tHAnetal., 2012).

ZAR S A ZA LI AWC) FA|2APTH O] Ao
u}2k(Hiby and Hammond, 1989), thAFE2] E3x 9 7iA] o=
kS HAIsH] el AR = 19H(B1-B3), 23l
(B4-B6) S5 Ui, A9} ofsfjolg ZH7t HH(BI, B6),
(B2, BS), (B3, B4)= i F 6719 =AY A
Atdet. ZF 2AES O] ZAR (survey line) Al A2 FHAFS
2 XA (random start)d}o] A LA L2 A A2 E DA}
(Fig. 1).

HhSbAl ZALE $18) ek BA) Al MER SYRAR)
Qo] ZAAIte] AZHT 9-250] $IA/5}o] 2 M THEA K strip
transect method)& AAISFATE. 2AMAS] B 2ol s
S 2RE oF 11.5 m&tt. Tasker et al. (1984)2] o wha} ¢
919] 300 m WBTE Agslel 1 ol wispAlere 718519
o] 22 Y9I 2 235 0] 4 90 Afo] 2 Azl 2
27152 AQHE(7 % 50, Nikon)S: of-gsFom WHH 27
£ dHollA 575kl T, TERIete] Ag, Z=E ofge]
7148kt

S50 A, ERAA B 8-S Lee et al. (2000)2} The
Ornithological Society of Korea (2009)5 ZaLstict. WA E
% % A7) s Bl cheket Aot glof o
A A7 AR = A] ok on] S Fej2 2po] 7t 24| kot UA
2ol gete E40] FEER A27(Larus vegae), T
A2l 7| (Larus cachinnans mongolicus) 52| FARSS A2
7| &= Fetsto] Fgskaint.

P Q1Y Baow Qs ARl A BE AR E HIalr 7]
E3l= Zlo] oo B g AR, WA 1A, Sk e A7)
9] Ao thgt 2jekRlE 2l GPS 71719 A-s-H HxE 7|
2K(Nikon D3s, 300mm, Garmin eTrex H GPS)& o|-8-3}] T
B 252 Bojelo] AgolA BAelx £ 27140l s
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Fig. 1. The study area and cruise tracks in the Yellow Sea.
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phus antiques)y= A| 2|3F U 2] HISEA= AQE S of Ak
ALt 7MY 22 SdUEE Bl $2 Woldu7|(Larus
crassirostris)= 15670 4|7} ¥k =] o XA I 7) A 4=2] 48.4%
£ AT o' Aot MAoA ST HItA F
10% o2 AHAIRE =2 F-2 virta] 2.2](18.6%), A4l 7]
(Larus vegae, 17.7%) <=0] 3120, o|g}of| o}H|(Gavia stellata,
4.7%), 3] Elotu](Gavia pacifica, 4.3%), <M (Calonectris
leucomelas, 1.9%) A|¥]Z21)| 7| (Sterna hirundo, 1.6%) 5] ¥
ZAE|SItk(Table 1).
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B Alel] vpgtA o] szl st A At lglenR
o] ZARS Eofl BFe %l T HA S WS 0.55 birds km?&
5 3 Yol A o] o)zl ef A ATtel 21 vl E == ¢l
ot 1 sl el et sal 2ol A 22 Al - =3
%l ZAKKim et al., 2011b)ol|A] 2] BFGEA] &} 2.56 birds
km?of| vl = AASHA e ol drt. o]2gh zlol= &
Aol BEARIE 9] ztoloflA] 7]1sk=H], HA= P-Eluket gt
of| 7F4 S 3H= HishAl = 2-3 Y o] HA]S $J3 k=S vl st

Table 1. List of seabirds recorded during the survey in spring 2011

38

37

36

W
(&)}

Latitude (°N)

" YELLOW
SEA

34t

33 r
—cruise lines

O Larus crassirostris
o [arus mongolicus

32

123 124 125 126 127 128
Longitude (°E)

Fig. 2. Cruise lines and distribution of Larus crassirostris and Larus
vegae in the Yellow Sea.

SO of Bficto] eiste] 69 F< o] FHE Hal W Afsl
O] Rl Aol A ARRRS: Sli= o5& Aotk Won, 1981;
Harrison, 1983). A} 717t 52t SAH7F 670 AIRE A H 212
ARREA7IA] oY 2] 2285 Fo)7] flsf Ho|7F B RE Ael 2l
A go] AFFH7| vjEoz dotEch SAls F2 HA,
HithE A o], #5725 B o] = 4how(Shealer, 2001) ‘&8l Ak

Species Survey Block Total Dominance

B1 B2 B3 B4 B5 Index

Larus crassirostris 1 60 95 156 48.4
Synthliboramphus antiquus 8 26 20 1 5 60 18.6
Larus vegae 34 23 57 17.7
Gavia stellate 15 15 47
Gavia pacifica 4 10 14 43
Calonectris leucomelas 6 6 1.9
Sterna hirundo 1 5 1.6
Stercorarius longicaudus 2 2 0.6
Synthliboramphus wumizusume 1 1 0.3
Unidentified sp. 1 1 2 6 1.9

Total 56 114 144 3 5 322 100.0
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Tof| HAlsl= Sl BAE Yol of§sal olZo] Bk
H} 31tH(Lee and Yoo, 2004). 3% =ifjofl A Alsk= SA19] A
o] e} At} tlEo] EE sy A7 Ay HEHHE SAHE
A5 HIRe Y 3 FolRo B 9 T HES AAIs
A AR BT 4 S Aol

71 o] ke Yol 7= oiFE Asl A9t £91 3573
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Ao Helrh 53] W= o]zl 7] 14,000 4 o] o] uf
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AT k= o], 22 W A5/ o Apolof 7]l gt A e = =7
At oldm 7] = Asl ol A T F5-2f Rl Aol 4] ¥ 4]
SIL ol 5ol 27 ek sAfel L Azl e e
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