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Cadmium and Lead Levels of Loons Wintering in Korea
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Department of Biological Science, Honam University, Gwangju 506-714, Korea
'Institute of Wild Bird, Kyungsung University, Busan 608-736, Korea

ABSTRACT: We investigated Cd and Pb accumulation levels in tissues of 25 individuals of three species of
loons wintering in coastal areas of Busan, Korea. Their liver, muscle, kidney and bone tissues were analyzed
for Cd and Pb concentrations. Significant difference of Cd and Pb concentrations was not found among the
three species (p>0.05). Individual Cd values ranged from 0.02 to 18.3 «g/g. Cd concentrations were highest
in kidney and lowest in bone. Levels (3.45 ~6.34 1g/g) of all the analyzed liver Cd were similar in comparison
with those (ND ~7.11 1£g/g) reported for the loons in different areas. All but one (Gavia arctica) of kidney Cd
levels were lower than the exposed level (>30 g/g). Individual Pb values ranged from 0.03 to 1.49 xg/g. Pb
concentrations were highest in bone and lowest in muscle. Liver Pb levels in this study were similar to those
of normal loons reported from different countries. Based on hepatic Pb levels, almost all of the samples were

classified as background level (0.15 3.0 xg/g).

Key words: Arctic loon, Heavy metals, Pacific loon, Red-throated loon, Seabirds

M B

A AAH o= olH|E(Gaviiformes) O] ZHGaviidae) 57+
oW Gavia stellata, ™o G. pacifica, 23] A Z]o}H]
G. arctica, F-2 oM G. adamsii, 5EoM] G. immer 5 55°]
slom, ool JEEry S4E b Hole), 1 2 Bl
HIE A|elgh 4Fo] P-Elutetell Eefiste] €53kl 9ltkCarbo-
neras 1992, ¥ 1981).

opil iz ] @l go] iz A7)

°] 6
, A, 7, A T Aol A WAk

4
, W
B alehie ulel ststel Wae) dik v, 4 ok 5o o
oA 78-S W Carboneras 1992). dh=roll =gjsh= 7f AT
TR 55 T 9, Ao} HE, AW 5, Gl
7h A5 SAlA MAsk, Faekat walieh Ao Akt 4
3l Aol A 2F 200 750001 ZHA7F SRR 1981, $HE
2004). )52 F= oA o & WHAX|(WE)N M= F:)(Salmo
trutta), A (Salmo salaris), FAT} AT Rutilus rutilus) &=, ~L
2l A meholl e - HGadus morhua, Melanogram-
mus aeglefinus), “3 1 F(Clupea harengus, Sprattus sprattus), 1]
T} oAF(Merlangius merlangus) 5= F 2}, Bgk oF7ke] 4=

<
T
=]
5
o
hul
el
L

AFAFEE, 7, GAFCIF L AR 2 4888
7]%. $HKCarboneras 1992).

o|e} o] oprlF= A Al ] EEehe szl
], sFEIAlS] 9 AN HolAdHE T3 L HEH
o] AegFo] dAste] YehmAsta A7 5l ety e A9
Tus 09 FUEE Aol ©o] o]8%ar drkBelant and
Anderson 1990, Pokras and Chafel 1992, Scheuhammer et al. 2001,
Burgess et al. 2005). 53], 7F=F-S Ho|AdHE S3F LFe 5
Aogeko 2 M= Aol diste], g FH XA
ole} A ¢-As] HFH= HA B2 98 F FEe Tl
ofel] WA= w5 tiste] A7F @daA o] FolA| L
ATHLocke et al. 1982, Carboneras 1992, Franson and Cliplef
1992, Pokras et al. 1992, Stone and Okoniewski 2001). ~L&J1} -
gyt A dgahs opi] R TEd FAd U A= A
b, ofH]§t o]9le] Zfpo| tiste] FH<9] Background
levelol] 3k A7} AF- 1S Yo|tl(Honda et al. 1985, Lee et
al. 1989, ©] 1991, 2003).

op| et 22 HA= Aol whe} o] FslA MAA, 4
A, F2 NNHAA T AAAE SEElnR thfdt S8R
=EE g 3len o gk Mo e] 9L 53], WA,
w2 7S SOl G VA AR AR ool

O
* Corresponding author; Phone: +82-62-940-5434, e-mail: dplee@honam.ac.kr



540 2

otk Zrejes Haje] dEAoA LHEALY wEk JwE 7

ofeh A ag Fo A B olshehot] v Fod
C)}\g].i ‘6]— 11:]_

b °HL~ EMEMW opH] 9] LEXQl Ak
ol A 718k o7 32 S Utz A 23 = e g
g 54 diE Wela, S9gEs getetaat OP“E}

ERITE

AT FF ol 33 25/0AZ 199913 5-E] 200313 9]
A&(1272%) BQF FAF Ao A<k, A ek, sfjRolA et
SATHTable 1). T35 opHl72] BE JHAl= 2ol &%
F7F 2ol sdslom, Apdat g Abg A% fﬂ ek *Pﬂ
AHQ WA= 1 T2°‘ ouffe]] 5
23, e MAE 7S] A58 A 911 o} e]
AR 4] ko A}%%OJ% gl
= S Fgellgdl Bl Hol Fud A A7 20TE
W Bsel)

Tas BAS s Aol el F sjiate] 1 2
SRS, AV, w(EY) o 24e FESGT 7=
ok 222 Az7)4 80 TZ 1243t &
nqu AZAZ 74“171 7t 22

~5 ga f]o}O%
—'.L% mL
-‘g—%—ﬁiéﬁg} % %X}*—%%JJﬂ(Shlmadzu AA- 6400)E ﬂcg
o] =5 ST THLee et al. 1989).

HE B4 SPSS-WIN version 12.0 21318 o]8-3}
o] ANOVA testsS AASIATE A f-21442 p=0.05

oA #AsI o, B FEE F(pgpT UNTFoR
LR

o
2 r
lo

Table 1. Basic data on loon samples analyzed

Sampling date

Species Winter ~ Winter ~ Winter ~ Winter  10fal
1999 700 2000 ~01 2001 702 2002 ~03

Red-throated Loon

) - 2 1 1 4
Gavia stellata
Pacific Loon
6 1 2 - 9
G. pacifica
Arctic Loon
1 3 2 6 12

G. arctica
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Table 2. Concentrations (mean + SD and range in parenthesis, /g/g
dry wt) of Cd and Pb in the liver, muscle, kidney and bone
of loons

Red-throated loon  Pacific loon Arctic loon

Metals Tissues  Gavia stellata Gavia pacifica Gavia arctica

(n=4) (n=9) (n=12)
, 634 + 239 530 £221° 345 + 1.83°
Cd  Liver - - ~
(4.10 79.67) (225 79.96) (0.85 ~6.44)
045 + 0.41° 071 + 0.44° 058 + 0.49°
Muscle ~ ~ ~
(0.14 7 1.05) (225 79.96) (0.12 7 1.46)
, 183 + 2.95° 139 + 6.80° 118 + 11.0°
Kidney ~ ~ ~
(145 721.5) (3.49 725.2) (1.11 740.3)
5 0.03 + 0.04° 0.10 = 0.1 0.02 + 0.02°
o NDT008) (0017033 (ND~0.07)
, 0.19 £ 007 122+ LI7" 049 + 027"
Pb  Liver - - -
(0.1470.29) (0.17 ~4.01) (ND ~0.83)
003 £ 0.04 046+ 043° 020 £ 039°
Muscle - ~ ~
(ND ~0.09) (ND ~1.27) (ND ~135)
_ 095 £ 0.15° 076 041" 060 + 037"
Kidney ~ ~ ~
(0.80 7 1.12) (0.17 7 1.24) (0.06 7 1.19)
091 + 0.49° 128 + 0.63° 149 + 1.96°
Bone ~ ~ ~
(0.80 T 1.12) (0.19 72.24) (0.26 ~6.72)

ND: not detected.

No significant difference was found among the three species (p>0.05).
Significant differences among tissues using a ANOVA test are shown by
letters (a "~ c).
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Table 3. Cadmium concentrations (£ g/g dry wt) in the liver of loons from different areas

Species Sampling area, year N Cd State of samples Source
Red-throated, Busan, Korea, 1999 ~2003 25 3457 6.34 Dead or moribund This study
pacific, arctic loon
Red-throated loon Northeast Siberia, Russia, 1993 1 2.13 Collected by shooting Kim et al. 1996
Arctic loon Northeast Siberia, Russia, 1993 1 333 Collected by shooting Kim et al. 1996
Common loon Norfolk, England, 1985 1 () 3.39° Dead Mason and MacDonald 1988
Common loon Michigan, USA, 1988 ~ 1993 54 7.11° Dead or ill and later dying O’Brien et al. 1995
Common loon New England, USA, 1989 71990 8 (A) 6.6 (A) Dead or moribund Pokras et al. 1991
50 2.7 ()"
Common loon New England, USA, 1989 71992 25 (A) 54 (A) Dead or moribund Pokras et al. 1992
8 (I), 2.04 (I)'
5 (C) ND (C)*

* Originally reported as ppm on a wet weight basis and converted as dry weight basis with conversion factor 3.0.

! juvenile, A: adult, I: immature, C: chick.
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Table 4. Lead concentrations ( #g/g dry wt) in the liver of loons from different areas

Sampling area, year N Pb * Necropsy findings State of samples Source
Busan, Korea, 1999 ~2003 25 Ranged Oil-contaminated Dead or moribund This study
0.1971.22
New York, 1972 71996 21 >15 Ingested Pb fishing weights Dead or debilitated Stone and Okoniewski 2001
48 0.21 Not digesting Pb sinkers
Squam Lake, New Hampshire, 1976 1 (F) 61.8 Ingested Pb fishing sinker ~ Dead Locke et al. 1982
Little Lake, Wisconsin, 1980 1 (M) 138.3 Ingested Pb fishing sinker ~ Dead Locke et al. 1982
Norfolk, England, 1985 1 () 7.62 Unknown Dead Mason and MacDonald 1988
Michigan, 1988 ~ 1993 54 8.07 Unknown Dead or ill and later dying O’Brien et al. 1995
New England, 1989 1990 8 (A) 174 Unknown Dead or moribund Pokras et al. 1991
50 0.15
New England, 1989 ~ 1992 12 32.91 Ingested Pb Dead or moribund Pokras et al. 1992
13 8.25 Not ingested Pb in gizzard
Wisconsin, 1976 ~ 1991 14 Ranged Fishing weights (Pb) were  Emaciated or in poor body Franson and Cliplef, 1992
14.1 71383 found in the stomachs condition

* Originally reported as ppm on a wet weight basis and converted as dry weight basis with conversion factor 3.0.

F: female, M: male, J: juvenile, A: adult, I: immature, C: chick.
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