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MEX|HH MAlSH= &EHIE7| Columba liviall
AWEE 0|8% E23452Y ZLIEE
24 . O|FE' . FE|3
AAgen 848 2 $A3Y 4T

'sguisty 4w atetat
H 9 AW E7] Columba livia 2199 234 FEE setsr] skl A&l Haste Qulgr)g A4
879 B T, 49, 29 2 FAAGCR Yo 7 AGe] Ayt AAEL AR, $34 $EE
Assith A€ 5 AFe)d) FEE FAANA, PV FIA 834 FLAGeNA, FE(Cuye FLAY

oA o2 A Hls] 453 ¥A uegen, z

Q2R A9 Fodx7t EASFATHANOVA,

p<0.05). E% SFA(Zn)S SAFAGA N, GEO)E FYALNA, AEBCHE FAR o] THE Aol ¥
o o7 ERHAT AU FH2 Fol7h ehba] Gtk 2AH FREFEG ADIA FFEE
woe] ARAAE F2(P=0.983, p<0.01)st TS B(=0.632, p<O.0NAN T FX7} YA, THE

Q2ANE o40] HEA Yot

M. 71", MAR, M, 224, ABE7] Columba livia

N B

g0l 7tEHAEA B4 A& FYsr] A B>
Wol MeE T AT B9 AL Hutste dle B A
ZAAA ko] o] Wi, 33 AEHAE 27 3
AERFZE0] Fo} o] &HF 9ItHO'connor and Dewling 1986).
53 1 FollA 2FE AHAY HolA(food web)=H ol A
2 vt AR(FAHAY E3het] o S g g
ojF ol AESHH A EEOTA Wo) o]&HT Qlrh EF o]
2 Fo 44 g3, oY MAZ 55, HadTE 183
AW 55 44 "rtsla, 3% 4 9le AHe] Aok

ZFY Zolu Al 7 233 7| HE o] &3l FYHFY
U2 2RE Zojof stAF JEE ol4d HEHS NES
Zolz] RT ANRE AHY o T EHFY AL EAN, A"
& Aol e 2REREH I8 & 7AA &3 AHE +
Atk B3 & A9 A el AEIde gE A ERE
Ao|2E dE & glom, i 2oy 7B g WA

o]

FEEE A 5

eLE o
Q79 24 ek 299 AAe PR Felshzd, Yol

U 35 o A 246l =0 YL T o] 5 F
&9 oS gotataal 3wz ZE ] Aol LR, o9
g2 THolY FHA| Gl A 7] eE ] FFHA Ferdt
3 & e A 3R ¢7 A8§E o]-&3tHElenberg and
Dietrich 1982, Rose and Parker 1982, Lee ef al. 1989).

weba ARGl M Ak JBIE7] Columba lvias L&
o] #Aste 2ol BT oz} fi7|AsHEY Y FIA
1E 4 gl HEAA A ARFo2A EAAHA
< A9 olFstA %X AAAGH FAAF wat HE
T2 3A3}7] (Murton ef al. 1972) ® £l o]&0°] 1 A
Q¥EAE JTET ¥ 2 e A2E ¢ A Ut
A B oA B Hulgr] 2lEe] LEAE} Ay
Ao W= A 234 5k w3 I S ol &d F
24 09 RUEY st5Adel dis Frlsta A g

[

lo

JRC o

e 94 o w

TAKIY Y

2 AFE 1999 M2 5EA 8 £Y5|7HE Wol A4 g7 o]
HAE e g ADS Qe QuE7NE AP MY
o] M2 AR LT FUA F(industrial area)E TZF(0=5)E,
A4 A % (commercial area)e- F2(n=7)&, F 72 H(resident
area) A5 (=7)S, T8 FYX H(park area)> 37t 4l
EA@=7)& A stk AFA7IE 19999 1958 24 717] ]
H, 2Y3 A8 E BT g Yol sFstd £48 7
e -20Co] WE HESTh Y58 ANEe s T AF

ol
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£ 549 T3 ASAYL B F, 282 AHeA G AE
2 gt

o 2~3gel 2L FA, A, HPLe ga) HABE
CECEEEE S RS EESUER T T
7 ok 2 Pele GAFFREH ol A FRAUL
B AR RS 2ol Aol MFoE FEah Ak a9
£ DDTCMBKH 93] 2 53¢ e 94E33=A

(Shimadzu 6401)E E-A{s}gith
AE7F =Er 2= SPSS 1002 o235t one-way ANOVA
testE AAEte Fo4s Atk T2 A JuE
719] 7oA ERE ot JEE o5ty FEE0 Y
7

2

7t QM E NG ol 2 A H, A(Fe)e FIAGAA
229~2451 pgiwet g MAE VeI I(FF 11352729 pgiwet
g T L170 wgiwet g0 2AM Wl A9 FAAA 7HF &It
A g on, TRt 135~243 giwet g9 TAHAGEA
(Bt 169382 pg/wet g)o] FHEEL 149 ugiwet g0 71
A Uego, 7 A9l §93 o)zt QA THANOVA,
p<0.05)(Table 1, Fig. 1).

oli(Zn)9 FEE EAAAA AN 33.9~365 ug/wet g9
ECETE RGFETF 114+117 wgiwet g) 2L 591 g
fwet g2 A T2 Ao vla) A Yebat. o]o) vste FA

oy
oX

iy
olrt

S #26A 735

G TEHH 7T 353~79.6 vglwet g(H T 506155 g
Iwet g)o] L F7Hgko] 59.1 ug/wet gO B A 714 e =T E o
Aow, 2 A 4olHel Aol ZAaA woThTable 1,

= 294 FHAG) v u A A JEtsE,
FAXNGE 2L BT} 482~447 ugiwet g(FF 221129
Iwet @)2A F7h7ko] 225 wgiwet golA T, TYAELE 108~
42.0 pg/wet g(F T 2191123 we/wet g), Z7HES 17.0 pgiwet g
Z Uebstth oldl Hs) EAGUAS S 403~18.7 wg/wet g9
BEYE Ho|W(YHEE 736+5.19 mgiwet g), 732 536 g
twet @24 Wl A 7FUIA 71 BA depgew, 7 A
21791 240]7} 2l tHANOVA, p<0.05)Table 1, Fig. 1).
T (Cu)= FHAGAM F7H340) 8.14 g/wet g, S M9t
n. d(not detected)~ 149 ug/wet g( 31.4£57.8 yg/wet g) 22 A]
E A9 H& w7t 58] s%oH, AAT 5 Aol7t
v A A vebgt olo Bla) EANYA AL n d~7.11 g
Iwet g8 EEE Ho|I(HFEE 4651248 iwet g), T+
5.88 ug/wet g 24 Wl A FHEEl A 7 WA VEREL Y, 7}
A7kl 2123 2Ho) 7t YEFSTHANOVA, p<0.05)(Table 2,
Fig. 1). &3] 39X AAste JuE7)Y MAT 523
ol7} ¥l 3 AA JebyichFig. 1)

HPb)e FAAGH FAAGAAM v 2d A JebgEE,
TYA Y BT EEE 594314 ygiwet g(HT 1324104 1

X

Iwet g), M2 9.07 uglwet gol N2, FAA AL 2.84~179
wgiwet (A 1024566 wgiwet g)9] BEXE Uehon, =713
& 8.82 wgiwet g o)tk ZH AAZH f2FQ Aol gt

Table 1. Heavy metal concentrations(ug/wet g) in feathers of Feral Pigeon Columba livia from different habitats in Seoul

Fe* Zn Mn* Cu* Pb Cd
Range 135243 33.9~365 403~187 n d~7.11 372106 nd~091
Commercial .
Median 149 59.1 536 588 7.29 0.29
arca .
Mean+SD 169+38.2 14%117 736+5.19 465+248 7534255 0414035
Range 200~1,530 448~139 10.8~42.0 181~15.0 594~314 0.07~026
Industrial .
Median 47 99.4 17.0 4.40 9.07 0.15
arca
Mean+SD 738459 96.0+40.5 2194123 6.86:55.54 75342.55 0.17+0.08
Range 2292451 237924 480447 nd.~ 149 3.12~137 0.16~2.17
Park area Mmedian 1,170 623 75 8.14 595 023
Mean+SD 1,135+729 5944234 214129 31445738 7234353 0.50£0.74
Range 295~1,698 35.3~80.0 125280 n, d~20.1 284~179 0.28~4.05
Resident
escen Median 986 515 168 540 882 0.29
darea
Mean+SD 897+487 50.6+15.5 145496 740+6.48 1024566 110148

*: p<0.05, n.d.: not detected.
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(Table 2, Fig. 1). Z} A<9¥ 2 /A7 FE Aole HRd 0]
FAD FAA G AN B2 & FEE B rhFig D).
FIER(CHE FAA G| thE A Foj HF] % A ekt = I
T Y= 0.28~4.05 ug/wet g(HF 1.10+1.48 ug/wet g), 57}
2 029 ug/wet g1, oo whaf ﬁ?j l@}% 7 0.26 ug/wet
1} O

gHasT 015 wwet 2N 7HF ¥ FEE BAAEL 7
A7kl A3 Aol UERA ¢ %W(Table 2, Fig ). &
QA FANGANA HwH Frelzl seysE B
(Fig. 1.

gAY HulE7
¥ Fho A#BAE
(r'=0.632)2] L&
Ag YePHATHp<

A AANT

19l ZHA 5 200D A 9] FFEEE
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HE7

1 Columba livia$} 78 & o] &3 =

S8 4RBA7E YR GRTHTable 2)

3409 TUEHY 93

Table 2. Relationship between liver(x) and feather(y) concentrations
(ug/wet g) of the Feral Pigeon Columba livia in Seoul

. . Correlation
Element Regression equation L
coefficient(r’)
Iron y=0.476x+461 0.028
Zinc y=0.295x+70.0 0.003
Manganese y=0.495x+8.12 0.019
Copper y=2.179x+1.82 0.983**
Lead y=~0.868x+10.5 0.012
Cadmium y=3.941x-0.42 0.632%*
* 1 p<0.01.
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Industrial area, Park: Park area, Resi: Resident area.
g. 1. Variations of heavy metal concentrations(® mean) in feathers of Feral Pigeon Columba livia from different habitats in Seoul.
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ANEXYG JHE7] 99 F5& F5 F A, 97 FEe
FTEAGAA BA YePT old 2 AAA A A, G2 FY
oA, FFEFE FAXNGAA EA4 Jelgeh 24 ¢
A G| wzt A7 FEWSsE et tiFig 1)

detH o2 2F AR o FET €7t Buke A
of FolAW, o]HT Frwsls BT ZAHEY oF 20 o]
o} tHOsborn 1979, Cheney et al. 1981). Janiga et al. (1990)2 J
g7 ol Zlde] 3 e Yol §4, A4XY, AA
83 Ho] 2 #1744 27 AV §ivky sFoy &
AP MAA G Fratol7t vet B R A
HH 229 ALz BE /HAA v&d SR8 B0,
g Aoz AAZE Wol7t A velyth J8l2 AZE
2hi}7) o} Biatislavaoll A 9] & % (Janiga ef al. 1990)= 557~590 ug
fwet g(dry basis X 3.5=wet basis) 024 A& TAAYA AL
A At AgAHol HALA EktHTable 3). o]= t717 3t
ol 39 Ho] Zgo FAHN) HFoE Yeid 232
AZE 3, A8E ol 43t &S ZUHE T gelj= A3
S A 42 Ade 2o e FE/A ool & Aoz
Niieii=g

MEA] JuE7] AL X9 dsrEe AGT £97
Ql Apol7t ebt Y, FPAG o) 7Y FETF Bk, ol

B v
et
rlo
X

=
1o
fu)
i
N
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=2
>
<
ful
(e
ox
o
u
e
=
ol
poh
5 b
x
o
of ol At

FL M3 Ze2 HeEch

EA 7] 3 oble) F2 BHAS AEA Bo|oj7} ks
o] B3l tire tread particles} & 2 F A Wol] A3l H| QA E]
G450 Qi Z00lTHE 5 191). meba] oldle] 242 7
FAket A o) 9l I (Hamilton and Revitt 1984, Davies 1985) %
7o) whe} % 7}ghch(Hamilton and Revitt 1984). W5 o] g 4
AA G v w A FA Vepon, o] Eg MU 527K

Table 3. Heavy metal concentrations(mean-SD) in feather of Feral
Pigeons previously reported

Iron Lead Cadmium
Philadelphia city® dry basis
Maximum values 220
Minimum values 40
Blatislava’ dry basis
Central 168+442 126488 1.36+0.65 washing
Peripheral 168+£355 8.0%59 157%1.18
Suburban 159+37.1 83435 1.02+0.37

® Tansy and Roth 1970, ° Janiga et al. 1990.
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ol

ofrl

T S AE e A A 26W A3 E

T 2001)2 dA &

£ AFolA vehd A8 FEvre A 2358 4%
3 dAste ALEA FE FEQAA) LA FAAGY
F57F @M% EA JeEETHANOVA, p<0.01).

A" M Brrys FAAG] /M & v AW 24
ol Mol M FEAA ] 7HF #A UebthA 5 2001). K7
9 ol ¥ E719 ANzA FXH=HE A2 YA} v
ol WojA e Hold] golA £8TE 5 FAHE A2
% 3F71E8 B3 g BRsld S45HE A 4271 A
(Garcia e al. 1988). & A+ ALoNME A9 ds=7t &
o17F YelA] kAR T e E 9] A F 9] Mo M 2 %7
ZE9 FoF Aol7t YEhtHA § 2001). 283 F 2
g 4 AFE AGHQ Zol7t dehwH), ol Yol & 5
g A4H, SFRT oFE g 9T A 45 2
oF 283 ALE wddn FANLHE o)&3td 4179
e A9 AdeFee "= FdolTansy and Roth
1970)0l M &= 40~220 yg/dry g© & wet basisZ = 9F 140~770 ug
/g1, A3 9] Blatislava(Janiga et al. 1990)ol & 2F 29.05~
4410 g/ wet gO 2 A M-2A 9] 723~44.1 g/ wet g T} FH
E}HTable 3). webd FAFLRE &3] AlAsEA &
FEF A AoE 47tad.

Mg MAse JuEr]e] Adr Y HEEFEEE
FAAGe] 7V 1, AHA o] M WA vEgten, o)
AW o] ohE Z2H A et e 43HA T 2000)3 XA
FIEEANA Ueve 54 Holg &3 I FAste AY
oAA BlwF Xt Hebd AR, ol¢ &4 T FlEES
94~96%7} B &l <= (Huckabee and Blaylock 1973)3}7] uj
o2 AAHA £ o AA A7t DRtk e 9
A FAEEEE 0.17~1.10 g/ wet g2 237 2] Blatislava(Janiga
et al. 1990)| A ZAZ ¥ oF 1.50~5.50 g/ wet gt E4 Uik
THTable 3).
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£ A+ 243E T8 B9, 13 Ad g2 d9dAs
TS HEES LEE F8 ¢ FEAATE HERA T,
tE 9aEE FAAATE YA gkei(Table 2). ©1= 12
o AEFS Addetie dr)dstEd 3 Ade ¥Ho £
o e FFE ¢l AdFrol & qFE e AR A
HY, B3 ole RddA 2RE ol4E TESLE EUHT
dlx Ao deAs s F5 TRt nbM mAAA
FEE5LY BUHYS A AESTY ARFoE 2R(FYE
NE ol & Agelle 2 A%, W 22 A 2 E
thotel AE L FAl BAstejol & A0 R AlgEn. JEX
2D E AHA &AL ARE o &-stofok th71FstE e dFE
2ok HeeiA wgd ¢ s AeE AztE

&2

AT, BAE, olFE, THI 2001 HAY HHE7I
Columba lvia®) MAAE F5& 4. A FIA
24(5): 303-307.

&5, d94e, A, d2Y. 191 d7|FR/Ed 5 ey
= ditra 2 3959 g SUWIEATIA T
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Monitoring of Heavy Metal Contaminations using
Feathers of Feral Pigeons Columba livia in Seoul

Kim, Jungsoo*, Doo-Pyo Lee' and Tae-Hoe Koo
*Department of Environmental Science and Engineering, Kyung Hee University
1Department of Life Science, Honam University

ABSTRACT : To monitor the heavy metal exposure conditions of Feral Pigeons Columba livia, we collected
them at commercial area, industrial area, park area and resident area in Seoul. In feathers, iron concentrations
were significantly different among habitats(ANOVA, p<0.05), and were the highest at park area. Manganese
concentrations were relatively higher at industrial and park area than other areas(ANOVA, p<0.05). In case of
copper levels were the significantly highest at park area(ANOVA, p<0.05). Zinc, lead and cadmium had no
difference among habitats. Correlation between livers and feathers concentrations were highly significant to
copper(r2=0.983, p<0.01) and cadmium(r’=0.632, p<0.01), but iron, zinc, manganese and lead were not
significantly different. :

Key words : Columba livia, Feather, Feral Pigeon, Habitat, Heavy metal, Seou!




