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The Use of Feral Pigeon’s (Columba livia) Feathers
as a Monitor for Lead Pollution in Korea'

Dong-Ha Nam?, Doo-Pyo Lee’, Tae-Hoe Koo?
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ABSTRACT

In this study, we investigated the lead exposure conditions using feathers of pigeons as a
monitor for lead pollution from rural (Duckjeok Island), central urban (Seoul), and industrial
complex areas (Yochon, Ansan, Ulsan, and Busan) in Korea. The feathers were taken from
breast body parts and their lead analysis was performed without washing the feathers to
reflect lead particles attached to the surface. The tissue lead concentrations were also com-
pared with levels of atmospheric concentrations. The lead levels in the feathers were increased
when the atmospheric lead levels were higher, so that the lead levels in the feathers of the
pigeons from the industrial complex area with highest atmospheric lead levels were about four
times greater than those of the rural areas. A positive correlation was found between the lead
concentration of the pigeon’ s livers and feathers in rural, and the Yochon industrial complex
area with the lowest lead levels. This result means that most of lead in feathers is transported
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from body tissues during the molting period without attached atmospheric lead. Thus, the
feather lead concentrations could be discussed in the light of the metabolism known to occur
between the liver and feathers. However, there were not significant correlations in the other
areas with higher atmospheric lead levels, and observed relatively higher lead accumulation
ratio in feathers than in livers compared with rural and the Yochon industrial complex areas.
It is therefore suggested that the former was more exposure conditions and mainly influenced
by outer pollutant sources than by the metabolism as the latter.
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study area
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Table 1. Lead concentrations in liver and feather of feral pigeons

Lead (ug/wet g)

Site N

Liver Feather
Rural Duckjeok 8 1.57+0.27° 2.565+0.49°
Urban Seoul 10 2.09+0.57 * 499+1.21°
Yochon 17 1.44+0.38 " 3.08+1.55°
Industrial Ansan 12 1.87x0.52 ¢ 9.01+3.00 °
complexes Busan 11 2.02+0.63* 7.76+2.01 °
Ulsan 9 1.68+0.48 ¢ 6.83£2.51°

*Each value indicates mean + SD. Mean values with different letter indexes in a column are signifi-
cantly different by one-way analysis of variance and Duncan’ s multiple range tests (p{0.05).

Table 2. Atmospheric lead concentrations

Lead (ug/mr)

Site Atmosphere*
Rural Duckjeok —
Urban Seoul 0.09 (0.05~0.15)
Yochon 0.01 (0.00~0.02)
Industrial complexes Ansan 0.29 (0.10~1.00)
Busan 0.16 (0.06~0.97)
Ulsan 0.08 (0.04~0.14)

*Monthly mean concentrations between January 1998 and September 2000 (Source: Ministry of
Environment & National Institute of Environmental Research: Monthly Report of Air Quality,
1998~2000). A “ - "indicates that no atmospheric data available.
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Table 3. Correlation coefficient (r*) between the concentrations of lead in the liver and the concentra-

tions in the feather

Rural Urban Industrial complexes
Duckjeok (8) Seoul (10)  Yochon (17) "Ansan (12) Busan (11)  Ulsan (9)
Liver-Feather 0.85* 0.37 0.85* 0.11 0.19 0.42

Numbers in parentheses *p { 0.05
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