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HIE7(2l U |, 7128 s Hl2

945), B4A9N2), T8

Mg AW ¢ AEE FE
2H 4, A2

£ FEAG v A3 @k, 4 AYa 95w

WHE 09 BURY g

H QEd3es 3945 09 BUHYEY 9802 4 AY(ANE
Ok, &4k HANA A A A Ee v E7)(Columba livig)] AW 232 5 93 Jl1E8 =28 &A1Y, 7 x]q;
o FE4& 99 AEE v, HUg Aoltk EAAA L FEAGol| A4 5=
= A Ao wal) A, m, 7k suke] BE XA M B2 A0E Jeldoh 53, g2 W
S A 2N Zh2h A A BF 1.80 pgf wet g, 0.06 ug/ wet gHTF £4) R FRA o) 109 o4 &3k
ot o 9H FEAGY W 2AY ¢ FEE
FEF AEHAT ole e Ao Ho| 2 Holg FA A% R grdold
7 29 FEYE A e AeE Yedth
YO FaRd, TAXY, Mg, 4 AY, FF
Eay
M B

AEA N e o] Folol met 2AAWe) Aol v] A =
%%a’t L@ AF QP50 B3 WPHT Yo, FEE
EE Axe & AE AW FF s AE 4F
So oiE B AF AFH7L RrHo} ArHCuster ef al. 1986,
Grue et al. 1986, Lee et al. 1989, Swiergosz and Kowalska 2000,
Dip et al. 2001). ol&{ & FF&L AA WA Eaj=lA 4 3
717kl A A= gl g 79, ARAY Hol AHE Fot
o QJAA7EA GFE 71AE 5o FHEE F I vk dEkA
FH B4 2d x5 9 3 AEE A - HHALR Hrtgl
= UHOEN AE ARTE 43 AESH B ¥
QA o] Bzhgjeo] StrhHutton 1980, Hutton and Goodman 1980,
Kendall and Scanlon 1982, Janiga et al. 1990, Furness and
Greenwood 1993, Hoffiman et al. 1995, Johnston and Janiga 1995).

dubH o2 v g7 = AESH, Aust4d S4 3 ddsio
AE ]ﬁi"iﬁ«l T84 Adn &, ¥ &7 AR
%% lcﬂx}gwa 0265 mlO; - g™ - h™!, H]E7] 0.98 mlO;
g7 h Y3 ZESAIE 100 miair - min~' - kg, BIE7) 350
mlair - min "' - kg ") S e E, ol F Wt ATHA H2y
FoltiAntonio-Garéia ef af. 1988). &t A A 2] 4E2(30~50
g/day) 2 Ho|(30~70 g/day) A # ¢ Holo] &3} FE FIA
7171 $iste] A A| Fwel RRe7gol(small stones)E AJF st

o

= #4112 72k gltHJohnston and Janiga 1995, Gill, 1995). o] &
& EAL AME O& M MAs 9de vE7]7E 7 JY
o] AubH £F& =& ATE AHFOE AT 5 ke
oA FQ2 3

WERE !

AFAY A BHEFG FTHEEATANN 1998 14
HE 20001 9¥7kA] A% 4 7Y EE AEE FIE
ated(Table 1) EAAG(MEAl T1), TRAA(AR: AFA F
TE, ohk ohHA] wH, &4k oM E, Bk AH ) dxA
Aded A AA(HAR) o2 FEHAIA(Fig 1), 2000 9L A
129 Alo]ol} A Z(adult)E AL E ZF XFTF §~1270 A& A
stk

olE :'.E%%f A3 ‘f‘ Al Zjolgda FA o Yol d5A7HA
71842 9F SHHA, ¥y,
7N Zol %)% HAAG $ ol F-ate] (femur), A7, 7 5t

= 3t AF(Eo)F ) APHEHFHY) W
Zate FEE &4 "]77}?‘] 20T~ Y5 B
. D ULEL AFAA TIHE Zo}
A% 3 T, oF 3~5 gofl A, AN, FFLTE 25119 )
£2 78t 718 Bl & Sl lOOmli -4’“ 0}9351' Ié‘
(Po)t 7F=H(Cd)2 Faf N2
3 Q45233 (atomic absorption spectrophotometry)—% 01%
o2 ZA3519HLee 1989). 3< 59 Y7 v]ZE one
-way ANOVA ¢} Duncan's multiple range testso] 2}8jA A&
AAsA

t Author for correspondence; Phone: 82-62-940-5434, e-mail: dplee@honam.ac.kr
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Tabie 1. Atmospheric Jead and cadmium concentrations (ug/m®) of the study areas

FRAEEGRA A2 A5 &

Industrial Complexes

Rural Urban
Duckjeok Seou!' Yochor® Ansar’ Busan’ Ulsan’
Pp ° _ 0.09 0.01 0.29 0.16 0.08
(0.05~0.15) (0~0.02) (0.10~1.00) 0.06~0.97) (0.04~0.14)
' _ 0.002 0.001 0.006 0.005 0.030
(0~0.006) (0~0.002) (0.001~0018) (0.002~0.008) (0.006~0.049)

* 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).
Values indicate means or range (in parentheses). A -

" indicates that non-finding data.

The site of air sampler for heavy metals: 'Seoul City Hall (Jung-dong), 2Samil-dong, 3Wonsi-dcmg, *‘Gamjeon-dong, and 5Yochon-dong.

24

HIE7| =3 W &2t FIE8 S5

EE WM 7 g2 ERX, o
2, 7 Ee 239 go ZA}EI%EHTable 2). 4
oW, 0%, 7 dae BE 2N ¢ 5 P 9
A0 2 UEG(p<0.05), 7+ ZAME HFo)
FARTE YATHP>0.05). 53], F=7t £ W 23 A¢ 3
Z ' EEE A A9 YATY 180 pgf wet gol Hl3| L4
I A Ho| 246 upg/ wet g, FAF Fk A Go] 238 gl wet g,
Mg AHo] 295 g/ wet g2 Z 108 o] A HhI(p<0.001), 2t
AT A XHE 105 pg/ wet g0 2 6H) BE A vebstth

‘O
7A%S

0<0.05). ¥+, 4 ¥ AYolA= HHAEY vxd F£F2
Fig. 1. Sample locations in the study area. ol 7% 5 cHTable 2).
Table 2. Lead concentrations( g/ wet g) of feral pigeons from rural, urban and industrial complex areas
. Lead
Site N
Bone Kidney Liver Lung
a a ab 2
Rugal Duckjeok g 1.804-0.86 1454024 1574027 0.94+0.40
(1.89) (142) (1.60) 0.92)
¢ be be b
Urban Seoul 1 2954211 4134131 2332078 1.71£0.66
(20.8) (3.80) (2.19) (147
Yochon I 2.13+0.80 2524075 ° 1364027 ° 155+0.32 °
(2.03) (221 (1.28) (1.51)
Ansan 10 10.5+4.69 ° 298+138° 1.80+0.46 158037 °
Industrial (8.74) (242) (1.80) (1.54)
complex Busan 9 2384137 ° 403+241° 2724149 = 1944052 °
QL7 (291 (2.41) (1.80)
Ulsan 10 2464214 ° 3294330 ° 184120 ® 1.80+0.67 °
(15.5) 3.1 (1.40) (1.62)

Each value indicates mean

+ SD and median in parentheses.

Mean values with different letter indexes in a column are significantly different by one-way analysis of variance and Duncan's multiple range tests

(P<0.05). N: number of samples.
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2) JIER &

HALE A E-E— Aol A% 259 A ALE ¥
E7F 7MY & A%E 2Rew ueiA W, 7 Ha 232 A

O

2 Hed A%S y_aic}(Table 3). B3 RE 249 JlER
EE Y32t M ¥ 5 eblch ok W 23 F A
&3 A, 7F 2 F BF Al Mt Fo Rt A H A B3k
2, B3] 4% 7‘31"’1]’\1/1 IEE T 9AEY HF 006
pg wet goll ¥I&] 4127 pg/ wetg, AL 1.05 g/ wet g0 2
18-208) T (p<0.001), AL b A Tw 2] (p<0.01)]

NE 043-068 pg/ wet g0 7~108] ESFTHTable 3).

24 W8S

Ao W vlgre AR o, JIE

¥ FE v 331

15 AE3 EAAGL S759 o] B(whea)E T2 9
ol ALE Yeon T A g3t thd Ho] e o
Z H.tHTable 4).

Al H AN HEEY HAl FIEE 5%

2 UEEF 24 A9 2 Hol9g Aoz vy A=
F EEE BAs At S5 E s FAaF FER A
HF 219 pg/ wet g2 714 %7 e T(p<0.05), Ui A A2
2 0.39~0.64 g/ wet g2 X 7hel] Gl Zojrt gli= LR
depdh E8 A9 24 Aol ol 2550 Yol

EAME HE 5@ AT Btk 559 A0 A7 5
S AGZe] fol g ao7h vk Zeuh, M3t &4 A9

Bl E7] & AT & B2 U5 20~40g A2 ZAHH
At ol &g U TR A, e G &
F9 Ho|(major foods)2.Z JE}ITHTable 4).

o $55% W HER FEE AL AR £ s T
o7 5A ANE T 4 UAAT Fo| ISR i FO
$EE JehtTable 5).

3}

e b
=5 o

-I+(maize) 7}

Table 3. Cadmium concentrations( g/ wet g) of feral pigeons from rural, urban and industrial complex areas

Cadmium
Site N -
Kidney Bone Liver Lung
0.064003 ° 0.1820.05 * 0.1140.05 a 0094005 a
Rural Duckjeok 8 * *
ure ueRIeo (0.06) ©0.17) ©0.12) (0.09)
U Seoul b 1054062 € 0234007 * 0.24+0.08 be 0.2240.03 b
roan
cou (1.08) (020) (0.24) (023)
0.68+0.58 " 033+0.11 ° 021+0.05 b 0204004 b
Yochon 11
(045) (030) (0.19) (0.20)
0434027 ° 027+0.08 * 0.14+005 a 0214013 b
. Ansan 10
Industrial (0.44) (025) (0.13) ©.17)
complex B 9 0.66+0.72° 0.29+004 ° 0.254+0.12 be 0.19+£0.05 b
v (0.45) (029) (021) (0.19)
1274098 © 0.3140.09 ° 0.3120.10 be 0.26+0.07 b
Ulsan 10
(1.18) (029) (0.29) 027)

Each value indicates mean # SD and median in parentheses.
Mean values with different letter indexes in a column are significantly different by one-way analysis of variance and Duncan's multiple range tests

(P<0.05). N: number of samples.

Table 4. Percentages of crop contents in each colony of feral pigeons

Identification Duckjeok (8) Seoul (12) Yochon (11) Ansan (10) Busan (9) Ulsan (10)
Maize 98.2 573 978 91.7 91.7 50.0
Wheat 279 - 489
Bean 7.5 59
Millet - 0.7 -

Rice 49 02
Small stone 1.0 1.0 09 0.6 1.2 0.8
Other components 0.8 13 1.1 1.0 6.9 03

A “-" indicates presence of seeds in small quantities. Sample numbers in parentheses.
Other components are composed of domestic scraps, cements, hair, styrofoam, efc. Numbers in parenthesis.
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Table 5. Lead and cadmium concentrations (¢ g/wet g) of major foods in feral pigeons

Industrial Complexes

Rural Urban
Duckjeok(8) Seoul(12) Yochon(8) Ansan(8) Busan(4) Ulsan(6)

Maize 039+0.11 ° 0.56+0.26 * 0644034 °
Pb 504026 041£0.19°  219+025° -

Wheat 0.54+02103) 0.50+0.26 0.60+£0.11(3)

Maize 0.22+0.05 * 0.20+0.04 ° 0.26+0.08 *
cd - 294005 °  027+007° 0214007 ° -

Wheat 0.25+0.02(3) 029 035+021(3)

Mean values with different letter indicies in a line are significantly different by one-way analysis of variance (ANOVA) and Duncan's multiple range

tests (P<0.05).

Each value indicates mean+SD. Numbers in parentheses indicate number of samples.

Table 6. Lead and cadmium concentrations (¢ g/wet g) of gizzard contents in feral pigeon

Industrial Complexes

Rural Urban
Duckjeok Seoul Yochon Ansan Busan Ulsan
N 8 12 10 9 10
Pb 1.65+0.14 ° 3344093 ¢ 1.45+043 ° 1.64+£024 ° 3254026 ¢ 2274032 ®
Cd 0.05+0.01 ° 006001 ° 0.05+001 * 0.05+001 * 0.07+£0.03 * 0.05+001 *

Mean values with different letter indicies in a line are significantly different by one-way analysis of variance (ANOVA) and Duncan's multiple range

tests (P<0.05).
Each value indicates mean+SD. N: number of samples.

FUYLEE F2 L d7o)7t (Y 10~95%2] F
2 %% 28~ 45g°iz*}‘ﬂ%tt} b Ui
7 {;H}\)-O_x';‘__\é-_‘,}.y}.t‘j}n
2484t Ahd W &= % % FEE Mg FAAG

= AG 7 g 2] (p<0.05)

o

guby oz me) ¢ gEo A 7tEE ThE A

299 AREM NHBETES 295 AEE T F
2 CHHoffman et al. 1995).

W EES A, A7) 2 Aols B3

Bl 5719 W 2o A 4 AY

A YAz HTE 108 o4 2 FEE Ve Y, B4k FUAY
3 HEd FE7 AEHAS NS a7l o
(Hutton and Goodman 1980, Antonio-Garéia et al. 1988), B % b)
7] AMY Fu5 $H2 2A Hol 2 35 5274 ARE
B3 92 uAe ez 84 Uk & ¢, Antonio-
Garcia 5-(1988)°] 23t AH ¢l nfeg=xGo)A ZAME 2
F ZF g & FF o] Hoje o3t RAHTE 36} o]
= e Als AU TY ARG F
EF AET A EA G ws] A3 @ FFo)vi(Table
7, olgd T A7 & &9 Aolrt HE7] AU ZAT
IUZ dgEHo A Aoz gadd. t7) 29 Tt F7Heol
ue} 33 229§ 4 57 QA3 Fubete A 29

Q9 Mg Dol HYstT U

=
= A=

Table 7. Comparison of different traffic volumes, lead levels in atmosphere, soil and feral pigeons tissues between Madrid, Spain and Seoul, Korea

Madrid, Spain (1988)'

Seoul, Korea (2000) *

Traffic volume (vehicles/day) Above 200,000 43,000~ 113,000’
Atmosphere ( zg/ni) 0.09

Soil (zglg) Below 31.44
Lung ( 2gfg) 11.2* 1.71%*
Bone (g/g) 22y »3m

Source: 1 Antonio-Garcia et al. 1988; 2 This study, 3 Seoul, 2000; 4 Ministry of Environment, 2001.
Values indicate means or range. * Dry weight basis, ** Wet weight basis, tMean value only for males.
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Comparison of Lead and Cadmium Levels in Tissues of Feral Pigeons
(Columba livia) from Rural, Central Urban, and Industrial Complex Areas

Nam, Dong-Ha, Doo-Pyo Lee*' and Tae-Hoe Koo
School of Environment and Applied Chemistry, Kyunghee University
Department of Biological Science, Honam University*

ABSTRACT : In order to compare the lead and cadmium levels, studies of heavy metal accumulation of feral
pigeons from rural (Deokjeok island), central urban (Seoul city), and industrial complexes (Ansan, Busan, Ulsan,
and Yochon) were conducted. The outstanding result of this study is that feral pigeons in urban and industrial
complex areas contain high Pb and Cd concentrations in kidney, bone, liver, and lung tissues compared to those
of rural areas. Such a trend was prominent in the target organs, bone and kidney, about 10 times greater than
in rural areas. On the other hand, the lead levels of the Yochon Industrial Complex were noticeably lower than
those of other industrial complex areas. Not only feral pigeons habit of street and ground feeding, but also
atmospheric metal concentration offers an explanation for the heavy metal concentration differences in the study

areas.

Key words : Central urban, Feral pigeons, Heavy metal, Industrial complexes, Rural




