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Abstract - The aim of the study was to determine Pb and Cd accumulation and to
assess its trends in relation to age categories in feral pigeons from urban (Seoul) and
industrial complex (Ansan) areas. This study shows that Pb and Cd concentrations in
bone, kidney, liver, and lung increase with different developmental stages in feral
pigeons. Particularly, Pb in the bones and Cd in the kidneys of birds were highly
increased from chicks to adults. Mean Pb concentrations in pigeons from Seoul were
three times higher in chicks than in eggs and six times greater in adults than in chicks.
For Cd concentrations, pigeons in Seoul contained two times higher in chicks than in
eggs and seventeen times higher in adults than in chicks. It indicates that Pb and Cd
concentrations increase with age, and these are apparent to the results in Seoul than

in the Ansan colony.
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Table 1. Biological details of feral pigeons collected from the Ansan industrial complex and Seoul

N Ansan Seoul Sampling date

Length (mm) 39.5+2.17 38.8+1.31

Egg 28/460 Breath (mm) 29.1+£0.92 28.4+0.82 March 2001
Thickness (mm) 0.30+0.03 0.30+0.03
Weight (g)2 291+19.7 286+21.1

Chick 8/8 Wing (mm) 159+22.6 160+22.9 May 2001
Tarsus (mm) 30.3+£0.90 30.4+1.38
Weight (g)* 300+£28.1 3451228

Adult 10/12 Wing (mm) 229+8.01 230+8.01 November 2000
Tarsus (mm) 32.4+1.47 31.6+1.07

Values indicate mean +=SD. *Weight removing crop contents. "Sample numbers of the Angan industrial complex and Seoul, respectively.

* Bignificantly different between the Ansan industrial complex and Seoul at p< 0.05 using T-tests.
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Table 2. Percentages of crop contents of feral pigeons bet-
ween the Ansan Industrial Complex and Seoul

City
Ansan Seoul
Identification -
Chick (8) Adult(10) Chick(8) Adult(12)

Maize 95.4 91.7 56.8 57.3
Wheat 0.4 — 24.2 27.9
Bean 2.4 5.9 2.7 7.5
Millet 0.7 - 0.2
Rice 6.4 4.9
Small stone 0.9 0.6 2.1 1.0
Other

components 0.9 1.0 6.6 1.3

Values in parenthesis indicate the number of samples. A“—" indi-
cates presence of seeds in small quantities. Qther components are
composed of domestic scraps, cements, hair, Styrofoam, etc.
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Table 3. Comparison of Lead Concentrations (mean+ 8D, ug wet g!) in eggs and various tissues of feral pigeons between

the Ansan Industrial complex and Seoul City

Ansan Seoul
Egg(n=9) Chick(n=28) Adult(n=10) Egg(n=9) Chick (n=8) Adult(n=12)
Eggshell 1.41+0.40 3.191+0.68*
Egg contents 1.13+0.14 1.64+0.18%
Bone 4.09+1.34 10.5+4.69 4.80+2.48 2954+21.1*
Kidney 3.15+0.79 2.98+1.38 3.22+1.29 4.13+1.31
Liver 0.88£0.46 1.80£0.46 0.87+0.09 2.33+0.78
Lung 1.31+£0.44 1.581+0.37 1.291+0.42 1.721+0.66
* Significantly different between the Ansan industrial complex and Seoul at p<<0.05 using T-tests.
Numbers (n) in parentheses
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Fig. 1. Variation of lead and ecadmium concentrations (ug wet g1) of feral pigeons in relation to different developmental
stages of pigeons (M : Ansan, []]: Seoul, Egg : egg contents).
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Table 4. Comparison of cadmium (Cd) concentrations (mean+ 8D, pg wet g-1) in eggs and various tissues of feral pigeons
between the Ansan Industrial complex and Seoul City

Ansan Seoul

Egg(n=10) Chick (n=8) Adult(n=10) Egg(n=10) Chick(n=28) Adult (n=12)
Eggshell 0.03+0.01 0.04+0.01
Egg contents 0.03+0.02 0.03+0.02
Bone 0.02+0.02 0.27+0.08 0.09+0.06* 0.23+0.07
Kidney 0.05+0.02 0.43+0.28 0.061£0.02 1.05+0.62%
Liver 0.02+0.01 0.14+0.06 0.031+0.01 0.24+0.08%
Lung 0.10+0.05 0.21+0.13 0.10+£0.03 0.224+0.04

* Significantly different between the Ansan industrial complex and Seoul at p< 0.05 using T-tests.
Numbers (n) in parentheses.

Table 5. Comparison of lead concentrations (mean+8D, pug wet g-1) of prey items (crap contents) and grains between the
Ansan Industrial Complex and Seoul City

Ansan Seoul
Chick Adult Chick Adult
Maize 0.45+£0.14(3) 0.41+0.19(8) 0.61+£0.22(3) 0.56+0.25(12)
c Wheat 0.66+0.17(3) 0.68 (1) 0.47+0.18(3) 0.54+0.21(3)
contents Bean 0.48+0.12(3) 0.41+0.10(3) 0.61+0.19(3) 0.50+0.13(3)
Rice 1.31+:0.32(2) 0.99+£0.19(2)
Others® 1.60+0.83(8) 0.611£0.22(4) 5.1912.14(8)* 0.88£0.29 (4)
. Maize 0.57+0.21(3) 0.52+0.17(3)
Grainsb

Wheat 0.63+0.11(3) 0.59+0.19(3)

Values in parenthesis indicate the number of samples. *Others are composed of domestic scraps, cements, hajr, Styrofoam, etc. bSampled

from grain stores (Ansan) and City hall (Seoul). * Significantly different between the Ansan and Seoul at p<0.05 using T-tests.
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Table 6. Comparison of cadmium concentrations (mean +SD, ug wet g-1) of prey items (crop contents) and grains between
the Ansan Industrial Complex and Seoul City

Ansan Seoul
Chick Adult Chick Adult
Maize 0.26+£0.09(3) 0.2740.07 (8) 0.2240.07 (3) 0.20£0.04(12)
o Wheat 0.29+0.03 (3) 0.33(1) 0.24+0.07 (3) 0.25+0.02(3)
gggtenm Bean 0.31+0.07(3) 0.30+0.05(3) 0.29+0.05(3) 0.23+0.07(3)
Rice 0.31+0.02(2) 0.23+0.08(2)
Others® 0.234-0.01(8) 0.29+0.09(4) 0.20+0.01(8) 0.23+0.04 (4)
- Maize 0.20£0.04 (3) 0.21+0.07(3)
Graing
Wheat 0.2240.01(3) 0.26£0.03(3)

Values in parenthesis indieate the number of samples. *Others are composed of domestic scraps, cements, hair, Styrofoam, ete. *Grains
sampled by grain stores (Ansan) and City hall (Seoul). No significant difference between the two study areas was found at p<0.05, T-tests.

Table 7. Comparison of lead (Pb) and cadmium (Cd) con-
centrations (mean+8.D., ug wet g1) in gizzard
contents of feral pigeons between Ansan Indu-
strial Complex and Seoul City

n o

Mg Pk 5 Ao AYeh 8719w w

_Ansan ___Seoul Aol BE P35} Sk 27 W AF 2A0A B
O AMe oy al3 A8 sdE: ATe naod), A 2R A

Gizzard Fb 1.62+0.55 1.6410.24 4.73+1.01* 3.34+0.93*
contents Cd 0,04+0.01 0.05£0.01 0.06+0.02 0.06+0.01

*Significantly different between the Ansan industrial complex
and Seoul at p< 0.05 using T-tests. Numbers (n) in parentheses.
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2 M FA G 1.60ug wet glol] B)5) 39 o)A ¥
A AZHANUIL, AAME 131 pg wet glo 2 vuix] F
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A ERE 2 dAYE GA43] A FEHAAE
2% RAch AeA9] A, & gEo) wlsiA A
714 A% 2AANN 20, Az 417 2A]¢A 35u] A
= FE5R Zoz velgon kit A A
o LBl wlE A7) AA zAleA o 24, A
F3 A% 2N oF 158 AE ¥ FEIF HEH
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