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Heavy Metal Accumulation of Small Mammals in Gumho River Basin

Sang-Don Lee

Department of Environment at Science and Engineering, Ewha Womans University,
Seoul 120-750, Korea

Abstract - Population of small mammals (Apodemus agrarius and Crocidura lasiura)
was monitored to identify the bioaccumulation of heavy metals in Gumho river basin
around Daegu city. The small mammals were captured during 28 of May~ 12 of June,
2002. The techniques of live-trapping and snap-trapping were applied to capture the
animals. A total of 39 animals were captured among which 53.3% (16/30) of population
were reached to breeding. Heavy metals (Cu, Pb, Zn, Cd) were analyzed. According to
the analysis of heavy metal elements, Zn was more accumulated in kidney (6.83 mg kg1)
than in liver (3.66). However, the accumulation of Cu was higher in liver than in kidney.
Even though this site was relatively away from major industrial zones, heavy metals
were wide spread along the stream of Gumho River. This is the first quantitative study
of small mammal bioaccumulation of heavy metals in Korea so that further research
should be followed in other industrial areas that heavy metals were widely dispersed.
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Sadl 90 ARES APANG AABA 27
g g9 vl A4 A6l =2elgic (Anthony

and Kozlowski 1982). £3] 34 & g3} 7l=§9 &
7he F=Ezien] A98HAN S5 22E A
she 71Eo = BEFA olHT EFY FFETH
o g dvv I AEFY WY, AL -r]@ff}—‘:— &
=89 obet AeiAE FAE sl A7l AT A

#9099 T1Ees 2449 4 Ao
Fa7HY FE454 4SS 7] HAstd EHRA

ZRNHAT) Dotk THFAY B o) Aol

2450] Yr FI4ol HT A el A

=71 =5y ol & B3 AefAF IS 29He AT =
A ANsEe 2909 B4R A1E B4 2HY
F3EUGARE ANS] o A9 oA Ame
Ab=t} (Allison et al. 2002). =3t ¥ §-F9o] ZT&34-
F-5 motslnes F37kAH9] A AAR] St o
g FEot

2 A7 3345 54 A= 92 23k2m8A]
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g3t ol F &ol7] A AU

M o Uy
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s J99 e FERS RS ARl
2A7h ANAL o] ARe sAAGel s M=t

of $-g3lz olord spel ARAdelE H4

ool Aoz 3 FrFete] Ex:sta Y (AT
F 2] 2001). W =R, ZELFE :
AE, AT, HME7], B
Me}z(E. annuus) $-0) EE3}IT gler] ZRAYoz
 HBolrtz, 4vlA o] (Rumex crispus), ¥ o}Ate H,
ohe) ol $weh7 4ok
Z55AY AV T HHY FHEo] A HIvE =
2 BollA oEH A 5~6Y)el FHHoz x3E A
AT B EHE 99 2579 =del A4
9Jt}. ShermanE8]-2 u}A3d =) (7.6%x8.9%X22.9cm)
|3, 23| E&) (snap-trap)> }ERH o2 A|2H E
o2 THEES TGS o TSR] &A4FHA
d=s 3t Aol 2EA7E 20029 5Y 28U
Bl 6¥ 12U7bA] AAIHFH A2 28] FHedt A
HERLS B HIE ARgsllom Ag e
AAE 3t g ol3 FEY x3E Hdsiad
(Lee 1995). AY ERL {elolz GFFHES AHE3}
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55 A HAsbRs AT s Aes &
Azt et WA 3 AS 8o =20] A
AAs By st on 7o A dAdE ¢l
EZA FHE WA AdeA] Fetstdt (Lee 1997).
205 ZREFE A AL SLAL HAAG
=z wdyel] B3sted g el B3} EfE
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Table 1. List of species captured in Dalseong wetland
near Kumho river, Daegu. Species name, trap
type, body wight (g), sex, breeding condition were

described

Species! Trap type Wel?;}(}g @ Sex C%;‘iﬁfilélngz Remarks?
Snap 30 M o 2x1
Snap 18 F X
Sherman 28 M o 0.7x1.3
Snap 10 F X
Snap 8 M X
Snap 2.8 ? ? ?
Snap 35.7 M o 1.5x1
Sherman 13.7 M X
Snap 11 ?
Snap 28 F o} 1('51;;?5?
Snap 28.7 ?
Snap 19.22 M ? 0.3x0.3
Snap 225 F X
Snap 35.7 M o) 1.7x1
Snap 25 M X 0.6x0.4
Sherman 27.5 M o] 1x1
Snap 4.5 ? ? ?
Snap 28.2 F o] (zfe):nob.)l

APAG  Sherman 3685 F o ( ek s
Sherman 9.13 M X
Snap 824 M X 1x0.4
Snap 28.6 F X
Snap 941 M X ?
Snap ? ? ? ?
Sherman 287 F o % -558’;11))
Sherman 25.15 M o] 2%x1
Sherman 20.7 M ? ?
Snap 24.7 M X
Snap 37.3 M o) 1x1
Snap 7.3 F X
Sherman 30.1 M ? ?
Sherman 5 F
Snap 22.7 M o 1x1
Snap 30.7 M o 2x1.2
Sherman 26.7 M o 2x1
Sherman 31.3 M X ?
Snap 324 M e} 2x1.1
Snap 22 F X

CRLA Sherman 16.7 M o] 0.3x0.3

1:APAG = Apodemus agrarius, CRLA = Crocidura lasiura

2: 0 =breeding, X=non-breeding

3:Breeding male based on the length x width of testes, and
breeding females based on length x width of embryos

rarius)®} 42|93 (Crocidura lasiura) 2& 0|t E
g AAsE 39vtE]el] oj=3 ot ARz} AEA 3
£49 3 solele A9k dntele BEAEAE AN

Table 2. Range of body weight, breeding condition and
number of species by each sex of Apodemus
agrarius in Gumho river around Daegu city

Number of Breeding condition Range of body

animals (Number of animals) weight (g)
Female 10 Breeding (4) 28.0~36.8
non-breeding (6) 7.3~28.6
Male 20 Breeding (12) 16.7~35.7
non-breeding (8) 8.2~31.3
Total 30

Table 3. Amounts of Zn (mg kg ') and Cu in each kidney
and liver of Apodemus agrarius of Gumho river
around Daegu city

Number Mean of Zn (range) Mean of Cu (range)

Kidney 23 6.83(0.93~10.24) 0.0
Liver 28 3.66(0.86~1547) 0.34(0.06~0.82)
Total 51

et 2 3 5o FRo] TE wiAE ol A
oA AlLstdct whebs Ao o]4-" & HASE 30
ule) 2 s}e}bElgle} (Table 1). 30mt2] & WAAtE el o
£ /NAx 53.3%(16/30m}e])el] o] 23t} (Table 2). &
g Fell AT AFH QA ARRAE 2ASA
o

Sz Aukst adEde od 27t 1vie]y
zyFgon £ 16.7g, WA)FH FRQ2g, HHA S
2 ZAHE %o (Table 1).
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ZF49 BAML AASH o8] AAEHYE | ZF 4
VA FFE&EE o] ZAFE QT (Zn, Cu, Pb, Cd). A%
409 34 F= F Ind Cud ZHAL A 24
Hglen ubde| Pb#t Cde Z&E=A skel A4
Z549 Hol7t ¥A Jebgoh AANA AEE obd
9] k& 6.83(mgkg e 2tollM FHEH ol <x
o "R B debgen A Tl < i
0.342. V}eltTh (Table 3).
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37490 SAEAE Tl FAAAAI B2 24
o] 2t BE wAAEe] FHRY A olch ajet
A B G 3T40q0] S A s gHe
2 AL dz7e @ + ok AR 2 Aoy 24}
9 ZHFlM A2Y Cus) b AP wA e
ey 2 zAlAde] 4B F24COTFES
2oz ¥ W e A9 FI&2 Axd A
B2E ANT 4 A 0B 2 24 T

&
o ML
2
o,

oq

o Ase 3 ARAN A Uehted ox de
Tzl vd ¥ FRE wolx Aoz 2AHg
(7] % 2001; Nam et al. 2001). B]E7]8] RApe] 2]3}
9e oA, obdsh g mold ¥ & pEe 24
f9dek 2 2AIA ¥ vhehd oldde] FEw 4%
(41.02+21.82 mg kg'H)7} 7}(28.55+4.67) 8} =4 1}
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