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Abstract - In order to estimate chornic toxicity of copper in the juvenile oliver flound-
er, Paralichthys olivaceus, experiments were investigated the effects of long term sub-
lethal copper exposure on survival rate, metabolic rate, feed efficiency and growth
rate. Oliver flounder were exposed for 6 weeks to four different sublethal copper
concentration (50, 80, 180, 320 ug L-1). Survival rate of them significantly affected above
180 pg LY, and reduced for increase exposure periods and concentrations. Copper
exposure to 180 and 320 ug L! significantly decreased metabolic rate in olive flounder.
Exposure to waterborne copper concentrations as high as 80 ug L! resulted in signifi-
cantly reduced feed efficiency and growth rate.

From these results, it could be concluded that the high level of 80 ug L-! copper con-
centration in the bottom water would curtail production of the olive flounder in coas-
tal area.
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Table 1. The chemical components of seawater and expe-
riment condition used in the copper exposure

experiments

Item Value
Temperature 20.5+0.5°C
Salinity 32.74+0.4%0
pH 8.2+0.3
SS 7.8+£0.5mg L-!
Dissolved oxygen 7.1+£0.2mg L!
COD 1.3+0.2mg L
Ammonia 88.1+289pug Lt
Nitrite 1.4+0.3pug L?
Nitrate 25.2+58pug L!
Phosphate 50+£1.0ugL?
Fe 52+0.1ugL!
Cu *N.D.

*N.D.: not detected
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Fig. 1. Survival rate of Paralichthys olivaceus exposed to
sub-lethal copper for 6 weeks.
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Fig. 2. Mean respiration rate of Paralichthys olivaceus
exposed to copper for 6 weeks. Vertical bar denotes
a standard deviation. *indicated a significant dif-
ference from control (P<0.05).
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Fig. 3. Mean feed efficiency of Paralichthys olivaceus ex-
posed to copper for 6 weeks. Vertical bar denotes a
standard deviation. *indicated a significant differ-
ence from control for feed efficiency (P < 0.05).
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Fig. 4. Mean growth rate of Paralichthys olivaceus expos-
ed to copper for 6 weeks. Vertical bar denotes a
standard deviation. *indicated a significant differ-
ence from control for growth rate (P<0.05).
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Fig. 5. Relationship between feed efficiency and growth
rate in Paralichthys olivaceus exposed to copper
for 6 weeks.
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