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Prediction of Water Quality and Water Treatment in Saemankeum l.ake 2.
Effects on the Acute Toxicity of Heavy Metal Pollutants Associated with
Metabolism of Purifier of Freshwater Quality, Corbicula leana

Ee-Yung Chung, Yun-Kyong Shin" and Moon Sul Choi

Department of Marine Living Resources, Kunsan National University, Kunsan 573-701, Korea

*Department of Marine Biology, National Fisheries University of Pusan 608-737, Korea

As a prehminary study on usage of the metabolic indicator species and a purifier of freshwater
quality, effects on acute toxicity of heavy metal pollutants on oxygen consumption rates in Corbicula
leana were investigated by small and large-sized clams at 17T and 22T for 4 days after treatment
of pollutants.

The 96 hr.-LCs of mercury, cadmium and copper at 17C were 1.63 ppm, 745 ppm, 871 ppm,
respectively in small-sized clams, and the 96 hr.-LCs of them 262 ppm, 10.15 ppm, 10.20 ppm,
respectively in large-sized clams, while the 96 hr.-LCs of them at 22T showed 1.15 ppm, 594 ppm,
7.08 ppm, respectively in small-sized clams, and the 96 hr.-LCsy of them 187 ppm, 829 ppm, 835
ppm, respectively in large-sized clams.

As a whole, based on 96 hr.-LCs, effects on acute toxicity of heavy metal pollutants by size
(small and large) and water temperature (17C and 22C) showed mercury) cadmium) copper in
sequence.

Oxygen consumption rates and filtering rates caused by effects of mercury, cadmium and copper
at 22°C were higher than those of 17C without any relation to individual sizes. In general, the
higher oxygen consumption rates and filtering rates by water temperature - individual size were
shown in small size at higher water temperatures (over 22°C), especially, in case of mercury, the

W R 199 - 199795 SEdEA e AT A0 Ao ostel ATHYUL.



-4

o

o]
Nr

73 =

e

- F

oxygen consumption rates and filtering rates decreased to 50.7% and 52.15%, respectively in small

size at 227TC.

Key words : Oxygen consumption rate, Corbicula leana, Water quality
Aukd A e FHol YA FAA A M
MoE 31 Qe AdFAdelxteln, @4 FEL AFAINE
A2l M, Corbicula leanas AFZZFo
AgAabg e el e Fgd4 2¥e Ndzew AHste e, 8 aa Fed o8 35 3
AAEH F 1 FE HE FUEHI gloiM AgH HEAIF S FR82 gotrua zabsgl,
SR A% FHRTAR dFHL At AdsF o
FEHE oy AR IS5 A, pgYe oy 7t e % g
A waE AU AEARel 540 wetd &
HEFaE ol dasde] FYHH 1 %ol ugx AEAaR AHES FAH, Corbicula leana® F74
b FAAE FHE dxd HoldHE Eato Fa ARG AHetAen, HA dgde g4l
A7bel FEgoax <IF9 Hddx Hze Hds FFE (GE 0% &4 33U £5A78 F 4do
A gt AHg-8k ot
53], 35858 oA EES HF olriv AP 2 17117, 21T JF 43 10
of Z&std TEFFNE dod B opde FAS £ 2mm, 20 £ 2 mm& TFEs Agsg)
AN E A-2E% = Mdd4S A7 A /“@%"JP =4 E4e FEH(CACL), T2(CuS0O,)
Aol ol A LS wH YA BEEE 2 9 FEHeCl)E FFF 59 Zzk ol2s AAA
e Atk B uso] ItHKim and Lee, 1988). 1000 mg/l $4& TETD o]F A H4 8 H7tste]
F2o Fvke ¥ Tav SEE Y Fe9 = ZA sk ot
4e  F7MAIIRR(Vernberg and OHara, 1972 BEAAbE ) Aol FEle Jlmge FEE
Vernberg et al, 1977), 58% Ao 33 d++= F 1.0, 30, 70, 11.0, 150 ppmo & WEI, F&& 10,
2 G B 75 H* e 4EE didez 1.5, 2.0, 25, 30 ppme HPLA& A&t
(Jones, 1973) ol #olx glov, w& A4{FE hye 7t A¥E R wE Aty ¢34 48 A
B oguFrie gy e } o wE 544 A AT A 4 litere] 2004, & AAT
dEE ofF3 YrHAhsanullah, 1976, Arnott and B 816 207AH Y Adstgdon, 4 AY =
Ahsanullah, 1979). =g Aoy *‘fﬁ?%?_ thermostat® A5 274
Ao HES olfd B4 H4Pe 2924 sglen, 49712 ¢ R ‘ﬂﬁ}u ol 4
et AEAY UEAS FAHseY F2 olgHmw ol g duta}v) -?10}01 e 42 Aoz was
FAAES o8 #BNHE Argoed ege = AT
A ARAAE AL £ dos, A abgopy gy O FHHH wReN, dudAe wA 0
AAe AoE vlae $AT 5 Ao wa pags o oo A s ArwEeA vdehil,
96 hr-WFAAFEE (96 br-LCo)t probit 34%ol
A5 s T 48 5 o, S detel 4EART. HasUEe % AE FEel
PR G td R IR BAYLE g wmAY T AED ANE AW Aen]
HAYo A FABAe) Mo w Sy & (vSI58a)E o) galo] 38 w2 EW3 gt Pda
BEAN AOY T8 F2 2 & s o  ogIPen, ofge  E2HL Cole  and
apeba] Bodgte el daH A E He g 9 s Hepper(1954)2] o] waio) AHEEo AzxZa
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Table 1. Lethal concentrations of cadmium,

large sizes at 17°C and 22T

2.7

) H o] Al Eol] m i F349

copper and mercury to Corbicula leana, small and

Heavy Experimental condition 96hr - LCso ( )
Metal Temp.(C) Sal.(%) pH a w0 ppm
. 7381 7.45
Cadmium
(7.90) (5.94)
Small - 1741 . 7.94 8.71
size -OPber (22+1) (01 (7.08)
M 792 1.63
erey (7.84) (L15)
] 7.18 10.15
Cadmium ]
(7.79) (8.29)
Large c 17£1 0 790 10.20
opper
size ppe 22+ 1) (797) (8.35)
8.00 2.62
Mercury
(7.85) (1.87)

* The values in parenthesis are values for 22+£1TC.
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dAlde #He A
78 ¥ $£&9 9% hr.-LCxre
17CH A 2
ppme| A1, F=E
2a =

2 AT e =g,
< Table 1o “YJeEbSiTh
A 9] 96 hr.-LCop& +&0] 1.63
% Fele 747 745 ppm, 871
ppme Lol vl Add] w2 @& JYehAT
LA Aes 8ol 262 ppmelU i, AEESG
2l7b 2b2} 1015 ppm, 1020 ppmo @A 2+ A7}
Abgh AEkE VERNSa, ZR HARe) 7HX*HL°ﬂ"1 L:
96 hr-LCxn& 7|Eoz2 & W 845 2§/
fle F2O75F> 7 FolUrh

FE 20 Ay A MATFY 2 ATY %
hr-LCx+< 15T 499 @zt z stefid e
of wja} F£&o] ztz} 115 ppm, 1.87 ppmO2A 7%
aA 4gE MEoy, Fa5d 54
w22 eyt

1
™

220l A0
e F&>

TR > T u]

ada F2#% A A7 F5459 SA4Y9EE 5
dol b AetA vebd &l A9, 17T 22Tl
A Ze AT 96hr-LCxoe Z+2F 163 ppmel
17°C st 22ToA & AA79 9% hr.-LCxe
W O1.87 ppm o & ERL} 17T B8] 2Cl e ‘;%‘3
FRAAMR 5498l ZatA Jetdn o #&
FEE A e Ao JEpETh
FAH e AT AT dF Fa59
=4 vag Y& ZAME 96 hr.-LCxe 4]l&= Table 2
o et vie} ol sl E, Fa 2 £ RFA
2 Al Bl e AT FEAHol FEA &
&t
7}5%, T 9 29 4 APFrodM %A
A7) & F2 2 AR Adhav g d58
st Fig. 1% 29 veudeh 44 dz+9
2 17Ce wls] 2TAA 2o Egon,

F A stk 7 2 #L BF 5RO 3
74 el we} daHe A¥E 2449
(Fig. 1). §3 L& 22T-3& AAF9 B¢, gz=+
o AbAAu &2 13.06 u/g dry wt/hrold Ro] 7

2.62 ppm
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Table 2. Ratios of in 96 hr.-LCso for small and large sizes of Corbicula leana exposed

to cadmium, copper and mercury at {7 and 22T

96hr.- LCx (ppm)

Ratio of LCs

Heavy Metal
Large size

Small size

(Large size/ Small size)

. 10.15 7.45 1.3
Cadmium
(829) (5.94) (1.4
Copper 10.20 8.71 1.2
(8.35) (7.08) (1.2)
2.62 1.63 1.6
Mercury
(1.87) (1.15) (1.6)
* The values in parenthesis are values for 22T
o] A% 15 ppmel A 795 w/g dry wt/hr. o8 39% WS edEde] w4 EHo ok W wFHA7be] uw
Paslgon, FERO Ao 46.70% 7 28t Wt gb ohe Al vhEbb (Clark and Finley, 1975), 22 %
00 A9 95 ppn]oﬂ/pl 50.7% 7baabe] woeeq FolME sRAe] MulH FE, AE T 7 owhel &
oM ool mao) s s wol vAi gog oo DvT EE ABAAA AAME Rl i
e st oh(Fig, 1) Al HeHO'Hara, 1973, Lee, et al, 1975 Ahn and
Sew AMIN 4 2undN drE wAE co - :
= - - Tudel Fre€ ¥ FHEL FH459 $H Tl
28U wrEstel mat mp Lyl AFEel ut2}  c}20(Rainbow and White, 1989 Patel and
At E(Fig. 2), o) Ataiu g WEAR) & Anthony, 1991), 3 539 4jd zae| wib ofe
T e 2CAM HE AT AE HET ey segcas -}rr(Hg 3ope a4
ol 5482 5262 mllg dry wt/hr B, el A o AUAA 1 Esh AR ¢s] 245 o)
3762 mli/g dry wt/hr, 7FEEolME 3445 mi/g dry obg 22 W B4 mi A L;k] < Ro) =40
wi/hr e, FEelA e 2518 mlfy dry we/hr A 2}ar 3} cH(White and Rainbow, 1986).
47 2851%, 3453%, 5215%7) 7t 2okel & Hel ) GE SEr zoel wae dme mAn gel
A cFEel Hazk vs 2don, 58 F el oz Hiuso] f=d(O'Hara, 1973 '\/'ernbergT and
A ek O'Hara, 1972) %3], 7HS8(Cdel 295 2ol £7)
. W gtege] EAol FhEvH(Wright, 1977), "iol
- F F7hAa el BN AvEo §isel £
ot & tHO Hara, 1973).

g FdEe HA7 AL 4A - Seta 8 Sl oy e e Mo At Cdol ek Ul 4ol
ot ks Ao Azl BN FTF osio)(Theede er al, 1979 Jones, 1975) 53, Cdel
& A H7l HHEe] A F ANEE ¥ WAH vz te wee miEEel FuEo] Al
% S99 EL FEAEA H4& ey, JEd 7 BAMS Adur £&-Axel ool riu 8
Wi Fasgdsel FIALA v Hl TS g o (Theede, 1080 £FFRES ALFol wFAH
woohrbnl el FEAEE AHE Buk opyet o F2hg MEZH HHYo| AaS uwA sy ol FiHol
ROHARE S AR s AdRe RN AL g ghe qaee 4udats Adata sqr

# 4Fg MAHChung et al, 1994).
EMEAe wEHAS o e

MEA e 5y

(Hochachka and Somero, 1973).
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Fig. 1. Changes in the oxygen consumption rate of Corbicula leana by water temperature and individual size at

different concentrations of cadwmium, copper and

TG AN &R FEY FluA uirbake] 4
REB0 -60%)E AA SR (Van Senus, 1985), 71
ol wEd HAHY LFAN dgRAe AY4e
%o 8 st

%‘14931 sk olmfaf o] Afoly: AL

g v AF dAaivg HAT Jeg W onAE
i dEol Bt} 42 Agd moln Ff °| e AT
MA =717 AR s AL au & o o] Eodr)

1 Y Chung et al, 1994). %3 Lee?t Chin(1981)

off o8t AFF A (Mytilus edulis)= MAS =27]7}h
-é‘P boll wpe} AbAd4v] g9 of 380l 7ads A
& w9t BustHh o & ¥ AL Ao}l B ws)
LA, o] wa AL e Ay AEE &
°o]§ Holi glo] ml¢ FARE FEAdE BRI, &
o] ¥l FEE£29YY vt & W *P‘” go] ¥

A ol fiE Fo] oA UlALRE o a'ﬁ}?ilﬂ
of 3&go] mobx M4 uzy wiME s 2

mercury.

o] ostxn, ofyin] FRe Fa&HEA W f3EA
ol AHdowM o B o9& colrin] durt
dejso] TE X}°H7} Adojiti, dy Ry 4o &
dEdn A8 52 s HEAE o8 EA g
o] &7 ‘?‘ﬁ-?“& e NHNLFE Habgol wUd
Ao A}

G, Corbicula leana® W& shvdr, F8 W

o] ghFEAALERE £ 2T e A A

594, 708 ¥ 115 ppmel e, 7 15C 3= 745,
871 ¥ 163 ppme & F&o| 7 ZA g nAH
o 4peol ws) igolA gl & How 1}

ehgtch.

o

Argopecten irradians 98] A$ 42 20T A

CdClzoﬂ EHEE]_’ % hﬁ'LCﬁo{“} 1.48 ppm, HgCle]
24hr.-LCso& 037 ppmo® R Iei 2o v(Nelson
et al, 1977), Crassostrea virginica® 7% 26T,
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concentrations of cadmium, copper and mercury.
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T E Ak Al A
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2. Changes in the filtration rate of Corbicula leana by water temperature and individual size at different

Zn?] &(Watling, 198228 g Z$9de gz
A vebst o] Mysidopsis bahias Cd> Cu> Cr «

© & (Lussier et al, 1985)LtEIY B AFol Cd> Cu
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Agral oyl A gde] digk A A A ukgel g
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g suba A olmjEife AMAEFETL PP EA
7 ler, dAE A3 Adgrsy ARR HFEH
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and Chin, 1981).
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edulis(Brown and Newell, 1972)3= Jtule] o

T Eo)

s Byow, 48
Monodonta  articulata®l &%
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