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Change of Survival, Growth and Oxygen Consumption Rate in the
Juvenile Olive Flounder, Paralichthys olivaceus Exposed to Lead
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Experiments were carried out to investigate the effects of lead exposure on survival, growth and oxygen
consumption of juvenile oliver flounder, Paralichthys olivaceus. Survival rate of the oliver flounder was
significantly affected above 150 ug/L. Growth rate of the olive flounder exposed to = 150 ug/L of lead
concentration was significantly lower than that of fish reared in normal condition. Metabolic rate of fish
exposed to lead > 80 ug/L concentration was significantly reduced with increasing lead concentration than
that in normal condition. This study revealed that high lead concentration (= 80 yg/L.) reduced growth and
metabolic rates of juvenile olive flounder suggesting potential influence of lead on the natural mortality of

olive flounder in the coastal areas,
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2 slct 819t (Sorenson, 1991),
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2 gz=Aa= 7z 205 + 05 °C, 82 + 03,
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< ZAAM AR PR Fol A A F
A7F JENA @5, Holgqle] F2 A 833
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0.11 g¢] /HAEE 2838l Aol A3
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g M-S
Table 1. The chemical components of seawater and

experiment condition used in the lead exposure experi-
ments. Values indicate mean + S.E.

Parameter Values
Temperature ('C) 20.5+0.5
pH 82403
salinity (%) 327404
S8 (mg/L) 9.8+0.2
Dissolved oxygen (mg/L.) 7.1+0.2
COD (mg/L) 0.93+0.03
Ammonia (ug/L) 12.66+1.25
Nitrite (zg/L) 1.371+0.28
Nitrate (zg/L) 9.621+1.01
Phosphate (ug/L) 5.05+096
Fe (ug/L) 5.0240.87
Pb (ug/L) ND*

* N.D. : Not detected
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Fig. 1. Survival rate of Paralichthys olivaceus exposed to
sub-lethal lead for 6 weeks.
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Fig. 2. Mean growth rate of Paralichthys olivaceus exposed
to lead for 6 weeks. Vertical bars denote a standard error
about mean. * indicated a significant difference from con-
trol for growth rate (P<0.05). ** indicated a significant dif-
ference from control for growth rate (P<0.01).
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Fig. 4. Relationship between feed efficiency and growth
rate in Paralichthys olivaceus exposed to lead for 6 weeks
reflecting significant (p<0.01).

thEo) wlal zkz; 20.00% 2 33.20%7) 7
235t (Fig. 1),

AAES Ut 7oA HF 1241 £ 046%E
71 FRIRY, EEEIt SR HAEs]
om, 80 we/LolMe tiZ&7ol vig fej& Ta
7t IAEA] FRo 150 we/L oM E
o3HA AT (P<0.035). &, ¢ FE 150, 230,
2420 ug/LAlX R Hlsf zhzt 21.92,
37.79,61.48%9] '*E AFES JEPATT (Fig. 2).
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Fig. 3. Mean feed efficiency of Paralichthys olivaceus
exposed to lead for 6 weeks. Vertical bars denote a standard
error about mean. * indicated a significant difference from
control for feed efficiency (P<0.03). ** indicated a signifi-
cant difference from control for growth rate (P<0.01).
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Fig. 5. Mean respiration rate of Paralichthys olivaceus
exposed to lead for 6 weeks. Vertical bars denote a standard
error about mean. ** Indicated a significant difference from
control (P<0.01).
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#Aagte 73S Jeilch 28, dAkeS W
FE 80 w/LolAel M Tl Blg) f-2skA
743803 (P<0.01), 420 /L EEANE HZE
T Blated oF 50%<] AAE BAT} (Fig 5).

n &

AutH o B W FFE F ofFl UAM A
BRI 715 7THAY dFHLE EE0l
HA E3te E¥8§ EZoln (Thompson,
1990), ZFxel 717 =E2H AL B2 AF
ol A7 xE2E AfdEs THHLEE &
2, Eush Al Aol A
W3 9 AR Y ol Fol HAsh
HEHOZ Ao o|27)% ¥t} (Leland and
Kuwabara, 1985; Sorenson, 1991)

677+ doll =EAZ QA AFRAES 150
wg/Lol’gel FroAME RolstA ZASIUL,
53] 20u/L] | FxolME 7ol His)
5615%7t 7t o] 22 A3 01 we/L
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(Oncorhynchus mykiss)o| A APREE°] 7143
thes B9l dX§it} (Burden et al., 1998), =
g 500 w/L o3 =2 9 Tk =EAY

ZH2 2] (Pimephales promelas)s= AFRE-&0]
A& AEE AR del e 3t FUHe
Tk 3}ATh (Weber et al, 1991). ©]%o] A}
EE8 TAUAL & AA Y ST ofyY
2} gol dig 2E# A9 Frl) 9% AR
ettt} (Beitinger, 1990).
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&= 73] Atk (Woltering, 1984). 65-3F gl
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(Torreblanca et al., 1987),
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IEANE T Hed, gl 28 oF
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SFE 7ael ¥2de] #rt (Sippeletal, 1983).
Spicer and Weber (1991) F34d] =2A17)
At MM ZFe] Wl FEE0E 9%
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71t} (Leland and Kuwabara, 1985; Rodrigues et
al., 1989),
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Mckim and Goeden (1982)¢]] W}2H g4 &
Z29 oF M FEE A B4 Fox
fgle] e, opriu|e) &Ate] oF Tt
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