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Fig. 1. Location of the sampling sites in Sammok(B) and Yeongjong
(A) Islands, 1994~1995.

Table 1. Collected species, individuals, date and area
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Table 2. Zinc concentration(mean=+S.D ug/wet g) in liver and kidney
of shorebirds on Sammok and Yeongjong Island

Species N - Area Date Species N Area Liver Kidney
1 Sammok September, 1995 1 Sammok 1.33 10.5
Charadrius alexandrinus Charadrius alexandrinus
Yeongjong August, 1994 Yeongjong 37.7£1.82 26.7+3.56
1 Sammok September, 1995 1 Sammok 27.6 6.95
Charadrius mongolus Charadrius mongolus
1 Yeongjong August, 1994 1 Yeongjong 347 25.5
Calidris ruficollis 1 Sammok September, 1995 Calidris ruficollis 1 Sammok 25.6 7.10
Calidris alpina 6 Yeongjong Aug.~Sep. 1994 Calidris alpina 6 Yeongjong 39.7+5.13 22.9%115
9 Sammok August, 1994 9 Sammok  30.6+4.67 30.5+6.83
Calidris tenuirostris Calidris tenuirostris
1 Yeongjong August, 1994 1 Yeongjong 458 80.7
Tringa nebularia 1 Yeongjong August, 1994 Tringa nebularia 1 Yeongjong 29.0 24.9
4 Sammok September, 1995 4 Sammok = 297+229 1741741
Tringa cinereus Tringa cinereus
6 Yeongjong August, 1994 6 Yeongjong 2124127 22.7+4.10
Limosa lapponica 1 Yeongjong August, 1994 Limosa lapponica 1 Yeongjong 76.7 65.8
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Table 3. Manganese concentration(mean+S.D yug/wet g) in liver and
kidney of shorebirds in Sammok and Yeongjong Island

Species N Area Liver Kidney

1 Sammok 0.41 18.6
Charadrius alexandrinus

2 Yeongjong 2.58+1.09 4.17+4.19

I Sammok 0.41 nd
Charadrius mongolus

1 Yeongjong 2.83 217
Calidris ruficollis 1 Sammok 2.87 7.22
Calidris alpina 6 Yeongjong 3.14+0.76 3.05%£2.65

9 Sammok 1.124+0.60 2.82+0.72
Calidris tenuirostris

1 Yeongjong 2.56 4.80
Tringa nebularia 1 Yeongjong 4.68 1.28

4 Sammok 2141080 4.02+0.60
Tringa cinereus

6 Yeongjong 2.06%£126 1.73x1.76
Limosa lapponica [ Yeongjong 4.12 3.88

n.d: not detected.

39 202 ygEth 4 M Mg & TEE U
2 PAME FFEY HAMELTT 319 wiwet g, 4173l
He d2ne 298IAE Q7 4.1 weiwet gol AT, T&E 7+
M GET o) ZHBIEQ 254 ygiwet g, AANE T A
A9 HLoPMEL 9 145 wgiwet go] ATHTable 4).

Table 4. Copper concentration(mean+S.D ug/wet g) in liver and
kidney of shorebirds in Sammok and Yeongjong Island
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Table 5. Lead concentration(mean+S.D yg/wet g) in liver and
kidney of shorebirds in Sammok and Yeongjong Island

Species N  Area Liver Kidney

Species N Area Liver Kidney

1 Sammok 2.76 nd
Charadrius alexandrinus
2 Yeongjong 791188 855+9.78

1 Sammok 2.44 6.97
Charadrius alexandrinus
Yeongjong 5.93+2.58 384%124

1 Sammok 452 1.44 1 Sammok nd nd
Charadrius mongolus Charadrius mongolus

1 Yeongjong 6.33 257 Yeongjong 2.05 791
Calidris ruficollis 1 Sammok 5.16 4.63 Calidris ruficollis 1 Sammok 17.0 40.2
Calidris alpina 6 Yeongjong 10.5+£9.11 6.091+3.16 Calidris alpina 6 Yeongjong 3.77+1.07 174%138

9 Sammok  2.90+1.22 146+125 9 Sammok  4.55+325 1131524
Calidris tenuirostris Calidris tenuirostris

1 Yeongjong 319 14.5 1 Yeongjong 1.72 2.03
Tringa nebularia 1 Yeongjong 6.10 1.04 Tringa nebularia 1 Yeongjong 448 5.62

4 Sammok  3.69+0.61 11.7+1.89 4 Sammok 0904081 3.08+2.67

Tringa cinereus
6 Yeongjong 10.87+7.53 4.381+385

Tringa cinereus
6 Yeongjong 1.51X11.08 7.85+6.52

Limosa lapponica 1 Yeongjong 254 44.1

Limosa lapponica I Yeongjong 631 . 119

n.d: not detected.

n.d: not detected.
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Table 6. Tissues cadmium concentration(mean+S.D ug/wet g) of
shorebirds in Sammok and Yeongjong Island

Species N Area Liver Kidney

I Sammok 0.45 1.40
Charadrius alexandrinus

2 Yeongjong 0.62+021 4.89+149

1 Sammok 0.07 0.40
Charadrius mongolus

1 Yeongjong 0.29 1.17
Calidris ruficollis 1 Sammok 0.67 494
Calidris alpina 6 Yeongjong 0.73+026 2431148

9 Sammok  0.70+0.58 2.26+1.66
Calidris tenuirostris

1 Yeongjong 0.23 0.87
Tringa nebularia 1 Yeongjong 0.26 0.68

4  Sammok  034+0.03 1.57+1.89
Tringa cinereus

6 Yeongjong 0.53+032 169117
Limosa lapponica 1 Yeongjong 0.30 0.73
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Table 7. Published arithmetic mean lead concentrations(ua/dry g) in wading birds

Tissue Species Site Level Source

Liver Dunlin Calidrius alpina Severn Estuary, UK 42 Ferns and Anderson 1997
Dunlin Calidrius alpina Texas coast, USA 0.8 White et al. 1980
Dunlin Calidrius alpina Ottenby, Sweden 0.2 Blomgvist et al. 1987
Least Sandpiper Calidrius minutilla Texas coast, USA 0.6 White et al. 1980
Sanderling Calidrius alba Texas coast, USA 31 White et al. 1980
Western Sandpiper Calidrius mauri Texas coast, USA 2.5 White et al. 1980
Curlew Sandpiper Calidrius ferruginea Ottenby, Sweden 02 Blomgvist ef al. 1987

Kidney Dunlin Calidrius alpina Severn Estuary, UK 7.7 Ferns and Anderson 1997
Dunlin Calidrius alpina Ottenby, Sweden 0.4 Blomgqyist et al. 1987
Curlew Sandpiper Calidrius ferruginea Ottenby, Sweden 0.2 Blomgqyist et al. 1987
Curlew Numenius arquata Lindishfarne, UK 10.5 Evans and Moon 1981
Bar-tailed Godwit Limosa lapponica Lindishfarne, UK 27 Evans and Moon 1981
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Heavy Metal Concentration in Liver and Kidney of Shorebirds Migrating to
Yeongjong and Sammok [slands

Kim, Jungsoo, Sung-Keun Park', Doo-Pyo Lee’, Tae-Hoe Koo' and Pyong-Oh Won'
Center for Environmental Institute, Kyung Hee University
Unstitute of Ecological Environment, Ecotech
ZDepartment of Life Science, Honam University
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ABSTRACT : This study was about heavy metal accumulation in liver and kidney of Shorebirds migrating to
Yeongjong and Sammok Island. Zinc concentration was highest in liver (76.7 ug/wet g) and kidney (65.7 ygfwet
g) of Limosa lapponica to Yeongjong Island. In case of manganese, the highest accumulation in liver was Tringa
nebularia to Yeongjong Island, and in kidney was Charadrius alexandrinus, to Sammok lsland, respectively 4.68
ugiwet g, 18.6 ug/wet g. Copper concentration was the highest that in liver (25.4 ug/wet g) was Limosa lapponica
to Yeongjong Island, in kidney (11.7 ug/wet g) was Tringa cinereus to Sammok lIsland. Calidris ruficollis to
Sammok Island was the highest accumulated lead and concentration was 17.0 g/wet g in liver, 40.2 .g/wet
g in kidney. Lead concentration was more in kidney than in liver. Cadmium concentration in liver was the highest
accumulated Calidris alpina (0.73+0.26 wg/wet g) to Yeongjong Island, in kidney was the highest accumulated
Charadrius alexandrinus (4.89+1.49 ug/wet g) to Yeongjong Island. Cadmium concentration was higher in
kidney than in liver to all species. Therefore, lead and cadmium concentration was more to Yeongjong than to
Sammok Island in liver and kidney except Calidris tenuirostris.

Key words : Heavy metal, Kidney, Liver, Shorebirds, Yeongjong and Sammok Island




