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Abstract : The heavy metal accumulations of avian eggshells were studied in order to test a feral

pigeon (Columba livia)'s eggshell as an indicator for the environmental monitoring of pollutants. The

reviews on the eggs of the different 19 avian species showed that it is the eggshell rather than the

egg content that can better reflect the heavy metals in the environment; in most cases the CVs

(coefficients of variations) of the heavy metal concentrations in the eggshells were higher than those

in the egg contents. This can indicate that the heavy metal accumulations are homeostatically

controlled in the egg contents, but the accumulations in the eggshells are varied according to the

environmental conditions. To test the reviews, the feral pigeon eggs from the two different sites,

one representing urban and the other rural environment, were analyzed for lead (Pb) and cadmium

(Cd). The result showed that the eggshells of the urban pigeons (Hangang) had the higher metal

concentrations than those of the rural pigeons (Hampyeong). The same difference can also be found

in the internal organs (liver, bone) and blood. However, the analyses of the egg contents between

the two sites did not reveal the differences. In other words, the result suggests that the feral pigeons,

like the other avian species, are able to control the heavy metals into the egg contents

homeostatically. Therefore, it is more useful to use the feral pigeon eggshell rather than the egg

content in case of monitoring heavy metals in different habitats.

Keywords : Feral Pigeon, Heavy Metal Accumulation, Eggshell
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F(Cd) 5 8FY Fa4 85 E HESH
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Z54E 5 FAE dry weightZ YERH O L wet
weight® YePH =5A129] 49 & YEE2 wet
weight Zr2 38]35+9] dry weight® W36l 12
(Burger, 2002), & 2719 7, s2ol A
9] = AL R 7HE3HY] wet weightZ &
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crassirostris) 5 4%9] 25 <& A7) B4 7= F
(Cd) BEL= 0.177+0.169 ug/e drys B9, &

SE(RE 8%)2 0,138+0.240 ug/g dry= U}
Wk ol UM S 7E vl 7 W &
A% Zrolth(Appendix 1, 2). th2-2 & H]4(As)
7F & Au71(&2F 8%F) 1.497£1.540 ug/g dry, &
YWEE(ZRF 12%) 0.185+0.194 ug/g dryz + W
AR e B 78 Byt 121 F7HMn),
2](Cu), H(Pb), AN & Ad7|& &5 =
6 ug/g dry H|9EO 2 ofA(Zn)o|ut H(Fe)ol| H]
3 W& s Bt ofde 27 & AuV(&RF
16%)7} Bt 1615 pg/g dry, & YEE2(EF 12
)& 52+17 pg/g dry= & -&-=¢] Aul7]el vl
af 3uf A= =4 EH == AoR Vet Mann—
Whitney test, p<0.01). o]o] v]s] d-& & A7
(27 4= B 1,349+410 ug/e dry, & &5
(25 4%)8 Bt 10150 ug/e dry2 & 79717}
108) oA =8 =A== 5 B 9 rMann—Whitney
test, p<0.05).
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Figure 1. The comparison of average heavy metal concentrations between egg shells and contents

% Egg shells: Cd (n=6), As (n=9), Mn (n=12), Cu (n=11), Pb (n=14), Ni (n=2), Zn (n=17), Fe (n=4); Egg contents: Cd (n=11), As (n=14),
Mn (n=14), Cu (n=13), Pb (n=19), Ni (n=4), Zn (n=15), Fe (n=5); Averages and SD (standard deviation) are showed in Appendix 1, 2.
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Figure 2. The comparison of variation patterns relating to heavy metal concentrations between avian egg shells and contents

% Each acronym is explained in table 1.
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(Figure 2; Table 1; Appendix 1, 2), HE5 €l
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A WA= & AdrY a5 5%
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(Figure 2(A1~C2)). & 2712} 141&
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Table 2. The correlation coefficients of heavy metal
concentrations between egg shells and contents

Heavy metal q pf nt
As 0.6 NS
Fe -0.4 NS 4
Zn 0.4 NS 14
Cu 0.2 NS 11
Mn 0.7 NS 8
Pb 0.9 ok 10
Cd 0.8 NS 6

9: Spearman rank correlation coefficient

+: NS (non-significant), **(p <0.01)

1: Number of samples

% Ni was not calculated due to small sample size (n=2).
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Table 3. The comparison of coefficient of variations in heavy metal concentrations between egg shells and contents

Egg shell Egg content
Heavy metal i = - =

st Xt (0% s X CvV
As 7 15 15 1.0 0.2 0.3 0.7
Fe 4 410 1,349 0.3 58 100 0.6
Zn 14 169 172 1.0 153 53.7 0.3
Cu 11 15 28 0.5 14 35 0.4
Mn 8 1.4 1.6 0.9 0.9 1.7 0.5
Pb 10 47 32 15 1.7 15 1.1
Cd 6 0.2 0.2 1.0 0.3 0.3 1.1

#: Number of samples; : Sample standard deviation; : Sample average; §: Coefficient of variation

% Ni was not calculated due to small sample size (n=2).
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Figure 3. The comparison of variation patterns relating to heavy metal concentrations between feral pigeon’s egg shells

and contents

% Fp(a) and Fp(s) (Nam et al. 2003), Fp(k) (Abduljaleel ef al. 2011), Fp(hp) and Fp(hg) (Lee ez al. 2013; 2014)
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Figure 4. The concentrations of the lead (Pb) and cadmium (Cd) in feral pigeon’s internal organs and eggs between

environmentally different sites

% Fp(hg): Hangang Park, Fp(hp): Hampyeong Park, Mann-Whitney test (Lee et al. 2013; 2014).
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