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M Q: A E7) Columba livia®) N4 B73EE $F& SAATE Lot y] H3te XA B9 AdAF,
ZIAY, T9AY 2 FAANGNAN FuE71E s 7H T2, 0, 2§ F ) 2F4 FHE FE5
B¥ES 25T AGHEE Bk hEEY 34 94 FEE A48 wet £ 2ol g e
Atk FAXG A Fu g7 7o) B8 B3 T TR ol FEE OE AQET dA
A Bokeh Bk BE 2R M FAR G| EoH, FEv LE ZH A FEXGe] T E AGHTt A
3 gtk W) § FEFE FARG] - By ARG e] sbY o H, T g FHES F9EA
gol T2 ARt £ AOE YEth 53 dF 239 A, ofd 2 ¢ TEE AFFH #Hol e
Ao Yehsth
MO: $34, AuE7), AR, MEA
rate; A8 E7) 0980ml O, g ' h™", 217 0265 ml 0, g~ b))}
N B Z 2(ventilation volume; A H|E 7] 350 ml air min ' kg |, A7
100 ml air min "' kg )0 AFFET} 2 54 & AU o,
$uets 19708 olF F43 AANEE olF3HA EAAGME AY o]E3A FT HAAGH FAAH
T AT TARF G TAY] BF, T O Fgs 3 AT gt A2 g2 2YE FA87) gE0] olge] 1 A9y 2
AA 712 AT EA, 84 59 a9 AFA} wri7kAd HEAL 7Rt o & Uedch (Murton ef al. 1972). £3F
o3 718 @ 5 A FAEA T AGEA ob7|H T A o) ZRFvye $E&E I AL RHLolE HAe
g F&3 A wE AeiA o] w3 3EEA 9 PEF4 Wi AvErle I A9y EE4S 2wy
3 2P AEE TS R FEY AE A 9FE A 23
¥ glon), ZHdlE HEEY 5 2 NS A 728 med 2 A7 2L (1) AHE7) 24 W) 535 BE
i e Aol g BohsT, ) HAAYd BE 334 FE HaE A
34 F B3] GPb)S TABANAN 7H& o] 3 anti T B) AEAYAMY F34 LYAEE Hrtela ot &
-knock agents2 o]4H+= ¢ o AFEY FEE Fd, ¥ AAY FF&ELH W 7|2AFEE FHs e Ut

Eto) dlalsle ¢ ©290] Z7}3 7 (Antonio-Garcia et al.
1988), E2H O 2RE Y A% & TEv 59 AAAA A
o} (Ward ef al. 1975, 1979). ©]&18t d L4949 7t dd2E
3 HA o) x2E HAFFEL ATHA M= HejAdol g
AEEH Ao FHEZ AFTAA Stk ol FYstd TAA
qe FHLE U7] 39 85298 Y%l §-HES
< 27) A A7 g o, olHT g S vy
e T AEES 199 AESH ARE o] &Y F 9
T} (Ohi et al. 1974, 1981, Jenkins 1975). 7 % =& A Eo]
A¥ 5 7] Columba livigZ ¥H A on, oln B2 T A A
71299 BYE g o]&HAT} (Johnson er al. 1982, An-
tonio-Garcia et al. 1988, Tejedor and Gonzalez 1992, Janda 1993).
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3 @ o2 o 3~5gS B, AL, FRatd) o 542
TR MRS stk £ A 10m=2 AHFHL
A, 47 o1 2 e IATFIEY 94 4H &
Aom o, AATE G Zo] AUl v|FO T X3 dav
& 95 DDTC-MIBK® ¢l & & 553 oS dA5%%
7)(Shimadzu 6401)2 2454t} (Lee 1989).

2197 =T P SPSS+ 10.02 0] 2319 one-way ANOVA
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229 3 T 3 TVIA X Mo IHAA B
P EA (Table 1), 23 F HasEe g9 239
AA Qo] & A Qof vleiA R AgS HHoH, /M
FTEZ 8 ZolAtre] A9ERE {37t AN
(p<0.05, Table 1). 7+23 & BFELE FARFo} 35812 ¢
giwet g1d] vl Y, EHAYE R FEAYGL 593.60~739.19
ugiwet g0 2 ok 28] EA YERT
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Table 1. Tissues iron(Fe) concentration(meantsd., ug/wet g) of
Feral Pigeons in each area from Seoul

Liver* Kidney Bone Muscle
Commercial area 593.60+  264.64% 8776+ 7178+
106.07 164.18 19.00 15.60
Industrial area 739.19+ 20327+ 86.35+ 8384+
366.49 48.99 22.57 15.02
Park area 65161+  190.96+ 96.73+  T2.69%
115.92 65.18 23.63 26.32
Resident area 358.12+ 16090+ 13394+  73.02+
43.58 4398 78.98 1142

* p<0.05.

Table 2. Tissues zinc(Zn) concentration(mean+sd., zg/wet g) of
Feral Pigeons in each area from Seoul

F2AE A 220D ASE

ofedE Wol A 714 T3, TN HF B2 AL BY

o} (Table 2). 23 F AFFEs HEEY 2N FARY

o] & Aol HlgA A7+ Fe AFE BYoU FoRe

UehtA] okt ok F2 A9 FEE FAA G| 1948 ug

et g© 2 THE 37) X2} 24.16~33.97 pgiwet gol] B]E) HA
A w2 A0 et (p<0.05, Table 2).

(s}
[

(Mn
Ve FEAA 7MY A JERRE, 2&A P w2
< BT (Table 3). 23 F HATEe ¥ 2N B
F9A 9] tE 37) AYET} HoKp<0.05 &= p<0.01) 7+
A= 1.6~2.88), ZR A= 24~3.16), BojA = 1.3~3.54)
G ZEAME 1.8~7.8u] gtk

=

o .o
N
rlo
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=

T2i(Cu)

TFEE 27 E Aol glo] RE 1~3 pg/wet go]
Wl A HESFAS FEAG AT T} & Ao|E H
AT} (Table 4). o} AL FAAGNA AFE YU E7] 7HeH)
27§A 9 ZFAA g & T2 TR FEE Rl 7
3 Zlold, U2 JRAELS OE A9 JRAES = 55
EHAZHAG 255t AR A A s HL @ T
ol A 67.28 ugiwet g, FE| A 269.08 pgiwet g, Mol A 107.80
pg/wet g, ZEO1A 49.19 pgiwet g2 OE A E Ko} 10~
100 AL A vyt gebs A7 Aol oME B

Table 3. Tissues manganese(Mn) concentration(mean-+sd., xg/wet g)
of Feral Pigeons in each area from Seoul

Liver* Kidney** Bone*  Muscle**

1381049 491145 120%0.53 0.29+0.10
3914046 13.73+£6.34 4.19+0.59 227+0.30
1.87+£0.56 5.8141.67 3.1441.09 1.24+£0.64
2584265 449+158 2301287 0.36+0.09

* p<0.05, **p<0.01.

Commercial area
Industrial area
Park area
Resident area

Table 4. Tissues copper(Cu) concentration(mean=sd., wg/ wet g) of
Feral Pigeons in each area from Seoul

Liver Kidney* Bone Muscle

Commercial area 3037+ 3397+ 99.69 + 9.07+
9.53 10.72 15.24 1.40
Industrial area 41.02+ 28.55+ 102.62+ 9.89+
21.82 4.67 1521 2.11
Park area 2715+ 24.16 % 101.92+ 1029+
7.92 7.32 14.45 496
Resident area 24.59+ 19484 85.82+ 9.01%
6.90 531 19.57 1.06

* p<0.05.

Liver* Kidney* Bone* Muscle*
Commercial area 138+ 1.30+ 122+ 251
0.44 0.08 0.46 0.66
Industrial area 161 & 142+ 1.34+ 271+
0.80 0.75 0.82 0.72
Park area 10.86 + 13425+ 36.11+ 1495+
24.89 152.97 62.08 20.51
Resident area 349+ 228+ 263% 315
267 149 230 0.40
*#*p<0.05
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Table 5. Tissues lead(Pb) concentration(mean+sd.,, ug/ wet g) of
Feral Pigeons in each area from Seoul

Liver Kidney Bone** Muscle

Commercial area 1451+0.89 6.13+243 52.07+21.93 0.73+0.35
Industrial area  1.38+0.18 6441585 16.75+£12.73 0.73%£0.18

Park area 1.66+0.87 5.61+£3.36 21.67+14.08 1.47+0.67
Resident area 1.134£0.75 575+6.00 7.77+ 3.70 3.33+6.10
*p<0.01.

T 2 FEAGl 71 2 AR vehsth (p<0.05).

LH(Pb)
b2 Well A JHE B3 2E4A H ¥ A3 Bt
(Table 5). 23 £ PFEE

(<00 W 2 F ¢ FEE THFAAG0) 5207 ug/wet
g2 7M R, FAAGL 177 pghwet g2 2 71 WA
Yelgt} (Table 5).

FIE&(Cd)

FHEES Z8A 71 1 I8A 7 B AL B
ATk (Table 6). 23 F FAFEe AGEE & Zol7t glAL
W, BE7F B FRAMT FAA G| 2.89 pg/wet g0 2 T
2 370 AFe) 0.78~1.21 pgiwet gh.t 2uf o)A BE& Ao
HEEth 7IEFY AIFEE F9AYY oA 698 pg/
wet gol At

Table 6. Tissues cadmium(Cd) concentration(mean=+sd., pg/wet g)
of Feral Pigeons in each area from Seoul

Liver Kidney* Bone Muscle

Commercial area 0224016 1214080 0.12+0.02 0.05+£0.03
Industrial area 0.19+0.15 0.78+0.69 0.063-0.05 0.03+0.02
Park area 0.34+0.14 2894227 0.11+0.02 0.06+0.02

Resident area 033£026 0924069 057+£0.59 0251026

* p<0.05.

Table 7. Traffic density(vehicles per day) in each area from Seoul

Year
Area 1995 1996 1997 1998

Average

Commercial area 6,207 6,070 5799 5,056 5,783
Industrial area 2,906 2989 3436 3,505 3,214
Park area 3,832 3,879 3,679 3,571 3,740
Resident area 2,066 2,000 2012 1,851 1,982
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AEA Aol A APE v g2 A 23 F
WL dubA o2 Zhat FEojA 3 IKA
Holy glon, d4¥=z He HE ZhA, of
A, FAEEE TRAAM 7HE 2 AFE B
A Bolyo] g B FU ol T AT
745t ofAZRFoIAM EXHNAT (Nicholson 1981, Hutton 1981,
1984, Honda ef al. 1986, Lee et al. 1989, 71 S 2000). wely &
A7 NEE AT A¥EZE dFE(FE F=59 2iH
A8 AR A7ZF AAAE & F Utk

AaY 23 FEE 1913 MEAH B2 A £
ZA3Ho] 191)¢t v B, AuE7Y 23 F gFdLEF
Zn, Cu, Mn 3)9] 23 FE& H&8 & B0, 248
29 2 191952 1.99 pgiwet g(ZH) D 727 pg/wet g(ZB)
o Hl3] 19999 24 AFE= 1.13~1.66 pgiwet g(Zh), 575~
6.44 pgiwet gF VO o7 opHTh ES FIEES 1991
=9 0.17 pgiwet g(7h) R 0.76 ugiwet g(FE)el w3 W
AFE 0.19~034 pg/wet g(7F), 0.78~2.89 pgiwet g(ZB)0 2
Z7 Folth ojgjdh Aol FHEA Y ¢ €L JIEE 2EY
AA Zpo] mE APAAT Aol2 AHE 4 U Aot

MEARY W7 F FEE FEE 19909 ol F A WA
T ARl 5 1994), AT A HAR AL olF H F
EE 97 Wit (FHEAATY 1999). whetA FHulE )
ZAAN Y FFE 22 O7] T 585 TR ol
th7] 7FetEo] Sa) AEH| Bojd F Bejgdioly & £
Aolgol EolA(coating) Aol FFEHE FE/ EFPHLE
FEE A= ALE Ao

EA @AM G282 FE il 2718 ol 9%
S2M ENMY RFHF FUhe EEYE WA § HEEE 5
THA7IH, ol RE 0] EANA AEsE JUENY L@ £
£ 35718 55t Aol A A A dPoR 3 4y
dMe AstEE T3 5012 ¢ 10%0]3l4to] 8= wt
B 35718 58 ol ¢ 25~50%7}F T4 H T} (Tansy and
Roth 1970). ZL2|v 29 ¥ AG Ale HlE71E Bl 299
EEWY EHYRIE FHH) G 23 AR T F
F7h & HEE AAE % 9t} (Hutton and Goodman 1980,
Ohi et al. 1981). A BL F7tolA FAHLH AL A3}
I 7lE StAR ok o g A&HY sith (Johnston
and Janiga 1993).

TSNS 23 F EEEe WS> FE> N, > 4R
> 289 22 yeht=u(Johnson er al. 1982), 2 A7) X
E 99 Ase dxsiAth 223 w28 Fo f 24z
B AA ZA %] 90%E 2R Gk (Jenkins 1975). whha 2w
719 W 23 F GEEE ML EY ARE o]&E £ 9]
o} (Kendall and Scanlon 1982).
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A dY JFR A= 108 pg/dry go] 9T (Hutton and Good-
man 1980). T2 T oA 174~500 pe/dry g(lenkins 1975),
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g(Tejedor and Gonzalez 1992), ©|= ¥ e}d I olof A= 90~480
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= 103 pg/dry g(Kendall and Scanlon 1982)0] T} =3 1970
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Heavy Metal Contamination of Feral Pigeons Columba livia
by Habitat in Seoul

Kim, Jung-soo, Sanghee Han, Doo-pyo Lee* and Tae-hoe Koo
School of Environment and Applied Chemistry, Kyunghee University
Department of Biological Science, Honam University*

ABSTRACT : Some Feral Pigeons Columba livia were collected in commercial, industrial, park and resident areas
of Seoul and heavy metal concentrations in their liver, kidney, bone and muscle tissues were measured to
compare the levels of exposure by habitats. Statistical analyses showed some differences in the levels of heavy
metals among these habitats. The levels of iron in liver and zinc in kidney were lower in resident area than in
the other ones. Manganese and copper levels in all tissues were the highest in industrial area and park area,
respectively. Lead bone level in resident area was the lowest, while that in commercial area was the highest.
Cadmium level in kidney was higher in park area than in the other areas. Of these results, the levels of iron,
zinc and lead in some tissues were related to traffic density in each habitats.

Key words : Columba livia, Habitat, Heavy metal, Seoul -




