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Effects of heavy metal pollution on birds
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Abstract Many widespread and common bird species are at or near the top of the food chain and consequently prone to
accumulating environmental pollutants. Because levels of heavy metals in the feathers and eggshells of birds reflect the
background abundance of these pollutants birds can be useful indicators of heavy metal pollution in the environment. This
paper introduces sources and characteristics of heavy metal pollution and describes the threats these substances pose to the
environment with particularly emphasis on the effects of specific heavy metals Hg Pb Cd As Cu on birds.
Comparison of concentrations of heavy metals at different levels in the food chain indicates that processes of bioaccumulation
and biomagnification cause these pollutants to reach significantly greater concentrations at higher tropic levels which is
where they pose the greatest threat to birds and the environment in general. Previous studies on birds as bioindicators of
environmental pollution the characteristics of heavy metal accumulation in the tissues of birds directions for future
research and guidelines for environmental monitoring are discussed. Herons Ardeidae  sparrows Passerinae  and

common magpies Corvidae are suggested as useful bioindicators of environmental pollution.
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Table 1 Main types and sources of heavy metal pollution
Source
Type Natural Artificial
Cosmic
Atmospheric rays and various geological movements of the earth A great deal of harmful gas and dust containing heavy metals
are produced by industrial waste automobile emissions and automobile tires
Chemical interactions
Water between water soil and rocks Industrial waste water
and untreated sewage refuse dumps and atmosphere sinks containing heavy
metals
Contaminated rocks
Soil and biomaterials Mining building accumulated solid wastes agrochemicals

and dirty water irrigation

pH
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1 ~10mg/L 0.01 ~0.00lmg/L 4
2.1 Hg
¥ Hg 1.5 ~18mg/kg
7 Phastanus colchicus 3 ~13mg/kg s
Anas platyrhyncos
C E 10 11
2.2 Pb
Pb
90%
Passer montanus 2
13
14
2400 ~ 3000t 160 ~ 240
1989 1990 100 Cygnus columbianus
Anser albifrons Cygnus olor 3000
Stevenson 1997
2000 Anas rubripes 1989 1990
11pg/g—4.8pg/g P <0.01
16
17
2.3 Cd
1972 FAO
WHO 1984
12
18
" Egretta
caerulea Cd Pb 0
21
2.4 As
5000t 23600 t
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AsH, > As’* > As’" > RAsX >
As’
As, 0, LD, 24.4934mg/kg *
23
2.5 Cu
30
* 1989 8 »
850mg/kg
24 ~26
27
2.6 Zn
200
* 7ZnS0,
1300mg/kg »

2.7

Cr

30
50pe/L 30min 30%
Mn
32

Mg

21 ~25g 0.05%
33
3
34 ~37
38 ~41
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37 44 ~47



300 27
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Falco tinnunculus

0.346 0.278pg/g  0.187ng/g
0.121 0.094pg/'s  0.057ng/g

3
Calidris ruficollis
¥ Beyer
7Y Mycteria americana 2
36 ~38 42~50
51
3.1
52
53
3.2
Gochfeld & Burger ** Aythya marila
Pelecanus erythrorhynchos
55
3.3
7 Burger ¥
3.4
*  Burger
4
— — —
Pica pica
58
10%

» 136 46 33.8%
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