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Abstract - Nando Island is reported as one of the biggest breeding colonies of seabirds in South
Korea, and is protected as a Natural Monument. This study was conducted between July to
November 2015, to investigate the breeding population of Black-tailed gulls and their habitat on
Nando Island. We estimated the breeding population of Black-tailed gulls (Larus crassirostris)
using nest density. The mean nest density of Black-tailed gulls was 0.51 per 1m’ 0.51 m_z), and
the breeding population was approximately 26,760 individuals. The dominant vegetation was
Echinochloa crusgalli and Agropyron tsukushiense var. transiens, which served as shelter and nest
sites to Black-tailed gulls. The diet of Black-tailed gulls was mainly the fish, Japanese Anchovy
Engraulis japonicas (48%). Other species which were found to breed on Nando Island were
Streaked Sheawater (Calonectris leucomelas), Temminck’s Cormorant (Phalacrocorax capillatus),
and Swinhoe’s storm petrels (Oceanodroma monorhis).
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Fig. 1. Map of Nando Island and investigation survey route.
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Table 1. Vegetation table of communities in Nando Island

Community type

Echinochloa crusgalli
community

Artemisia capillaries

community

Elaeagnus macrophylla

community

Size of quadrat (mz)
Average number of species

4
2.5

4
2

6
55

Differential species of community
Echinochloa crusgalli (L.) P.Beauv.
Artemisia capillaris Thunb.
Elaeagnus macrophylla Thunb.

55
+

+
55

Companions
Chenopodium bryoniaefolium Bunge
Achyranthes fauriei H.Lév. & Vaniot
Euonymus japonicus Thunb.
Commelina communis L.
Sporobolus fertilis (Steud.) Clayton
Digitaria ciliaris (Retz.) Koel.
Dendranthema boreale (Makino) Ling ex Kitam.
Artemisia princeps Pamp.

1.1

22

+ + +

+ 4+ + +
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Table 2. Vegetation area on Nando Island

Community

Area (m2)

Proportion (%)

Artemisia capillaris community
Echinochloa crusgalli community
Elaeagnus macrophylla community

Rock

15,921 335
26,142 549
1,870 39
3,670 7.7

Total

47,603 100

1. A A7) 873

dEE 229k ntez o]2oA Q. A4stE
HANERZE F 193 244 22F 2
A= At (Appendix 1). A7 o2 7HY
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2 (Lee 1989)
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Fig. 2. Vegetation cover of Nando Island on 15" Sep. 2015 (Ac: Artemisia capillaris community; Ec: Echinochloa crusgalli community; Em:

Elaeagnus macrophylla community; R: rock).

Table 3. Estimated breeding population of Black-tailed Gulls
(Larus crassirostris) on Nando Island

Mean number of nests (mean = SD) 12.8+5.89
Mean nest density (no. of nests per mz) 0.512+0.095
Estimated breeding population (individuals) 26,760

ool

2. 3901 2u7] WA AR 2T AR A

oyl WA WEE | m’ 05142 yen
(Table 3). Ho|Zuj7| = F2 E1|Z (Echinochloa crusgalli
community)oll FAE Ath YL HAS AA A
2 o] Auto] B F (54.9%, Table 2) 0] A 9-& Ho|gujj7] 9]
WA b5 Aodea 2Yac Bolzy] wEst WA 7t
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WA Gtk (Table 3).
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Table 4. Diet of Black-tailed gulls, as collected from regurgitates and remains of prey, on Nando Island

Order Family Scientific name Korean name % (Number)
Clupeiformes Clupeidae Sardinops melanostictus Aolg] 43(1)
Clupeiformes Engraulidae Engraulis japonicas g 47.8(11)
Clupeiformes Engraulidae Coilia nasus 2] 43(1)
Scorpaeniformes Scorpaenidae Sebastes schlegelii ZuEg 13.0(3)
Scorpaeniformes Scorpaenidae oFE gty 8.7(2)
Perciformes Sciaenidae Johnius grypotus Zz7] 4.3 (1)
Perciformes Sciaenidae Hl o3} 43(1)
Amphipoda o 3t 43(1)
Amphipoda oz 43(1)
Decaoida 2 A o] 43(1)

Total 100 (23)
- =t g AT (47,70074 3], CHA 2006) Th&o 2 2 3o Zul7]
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Table 5. Breeding population of Black-tailed gulls in Nando

Breeding population

Breeding area (mz)

indivi Breeding densit;
(individuals) (nestg ) ’ (% of total area) Reference
Estimated Calibrated*
1989 2,000 - No data No data Park and Won 1993
2001 3470 68,471 1.31 1,324 (3) CHA 2001
2008 28,752 31,569 0.604 23,802 (50) Kang er al. 2008
2015 26,760 26,760 0.512 26,134 (54) this study

Calibrated*: breeding population of Black-tailed gulls estimated after considering breeding area as 54% of the total area of Nando Island
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SHT Yok B ATAE GEelA WAsHE Boldu)y]
AT HAA RS sty gaAl 20159 T7ARE
HY7HR) 2ASHT 4 WES ol gste] WAl ARZS
At Goldw7lt | MY HF 0.5140] WA
s1910m oF 267607417 o] MAlskT gl Ao &
Aech dEe] SRS Exjoh AAolglon Bo|)
P17t SAAY FAFLE ol g5k Yotk WAZIZE F 3
olzul7]9] FH Holt WA (48%)2 MITk. T e
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o
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Appendix 1. List of vascular plants present on Nando Island

Scientific name Korean name 2001°%* 2015 Grade

AU 3} (Pinaceae)

Pinus thunbergii Parl. =% o
B 7} (Gramineae)

Agropyron tsukushiense var. transiens Ohwi N [¢) o

Digitaria ciliaris (Retz.) Koel. v}y o] o

Echinochloa crusgalli (L.) Beauv. =7 o

Sporobolus fertilis (Steud.) Clayton =
2 O)AE 3} (Commelinaceae)

Commelina communis L. H4RE o o
WSk} (LiLiaceae)

Hemerocallis hakuunensis Nakai QALY = o

Liriope platyphylla FT.Wang & T.Tang WEE o o

Polygonatum odoratum var. pluriflorum (Miq.) Ohwi =8 ¢}

Smilax sieboldii Miq. A7 = o
ult] Z3} (Polygonaceae)

Rumex japonicus Houtt. Zag] A o] ¢
A+l (Cannabinaceae)

Humulus japonicus Siebold. & Zucc. SlAte) = o)
Ho}31} (Chenopodiaceae)

Chenopodium bryoniaefolium Bunge Aol o
H| 23} (Amaranthaceae)

Achyranthes fauriei H.Lév. & Vaniot HaRrs e)
28] S 3} ( Portulacaceae)

Portulaca oleracea L. ESRSIR= ¢
%3} (Caryophyllaceae)

Silene aprica var. oldhamiana (Miq.) C.Y.Wu AR o o 1
1}7] 3} (Menispermaceae)

Cocculus trilobus (thunb.) DC. Yojgd = o o
EU-E1} (Crassulaceae)

Sedum kamtschaticum Fish. & Mey. HEES o

Sedum oryzifolium Makino A3k o
Zhu] 1} (Rosaceae)

Rosa multiflora Thunb. Ay [}
3 S A3} (Fumariaceae)

Corydalis heterocarpa Siebold. & Zucc. AFEFmHyY o
=8 23} (Celastraceae)

Euonymus japonica Thunb. APEYE o ¢
EZ =3} (Vitaceae)

Parthenocissus tricuspidata (S. & Z.) Planch. gdAo|g = o o
ZFE 3} (Theaceae)

Camellia japonica L. Zulg L [} ¢ 1
B 2|43} (Elaeagnaceae)

Elaegnus macrophylla Thunb. Huh)R o o 1
A+ 7} (Umbelliferae)

Peucedanum japonicum Thunb. A7 EU= o o I
EFGUE 1} (Oleaceae)

Ligustrum obtusifolium S. & 7. FEUE [}
7FA 2} (Solanaceae)

Solanum lyratum THUNB. =5 o ¢
Z= Y3} (Rubiaceae)

Paederia scandens (Lour.) Merr. ALS )

Rubia akane Nakai ZEAY o
Q1% 3} (Caprifoliaceae)

Sambucus williamsii var. coreana (Nakai) Nakai j =S anl o
=3} (Compositae)

Artemisia capillaris Thunb. AP & [¢) o

Artemisia princeps Pamp. & o

Dendranthema boreale (Makino) Ling ex Kitam. Ak @) o

Lactuca raddeana Maxim. AHgHH] o

*CHA (2001) 3L V~I: A&7 A 3 £ = Va1



