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Chronic Toxicity of Mercury on Survival, Growth and Oxygen
Consumption in the Juvenile Olive Flounder
Paralichthys olivaceus

Ju-Chan Kang, Un-Gi Hwang', Jung-Hoon Jee, Seong-Gil Kim and Jae-Won Kim
Department of Aquatic Life Medicine, Pukyong National University, Pusan 608-737, Korea

Effect of mercury (Hg) toxicity on survival, growth, feed efficiency and oxygen consumption were exam-
ined in the juvenile olive flounder, Paralichthys olivaceus. Fishes were exposed to sublethal concentrations
of Hg ranging from 0 to 0.13 mg/L for 6 weeks. Hg reduced survival rate in a concentration and exposure
period-dependent way and suddenly reduction occurred at Hg concentrations greater than 0.05 mg/L after 6
weeks. Growth rate and feed efficiency also significantly decreased at greater than 0.028 and 0.05 mg/L.,
respectively. Oxygen consumption rate was significantly decreased to 25 and 32% than that of the control at
the Hg concentration of 0.05 and 0.13 mg/L, respectively. These results suggest that Hg toxicity inhibit
physiological function including growth, feed efficiency and oxygen consumption in the juvenile olive
flounder, resulting in survival failure at high concentration.
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A o] oligell A FEfutol AP4He], 300L &
& A FRAM YAE BFAIEE FHE
WA 3047 ESAT F Iy A FA)
7h VR g3 o] E9lo] FL& ofRf (A%
8334005 cm, M2 5.09+0.11 )2 Mukslo]
HEPo| 2 AME-3IAT

AP PVC 3% (52x36 %30 cm)E o]-&-3)
T E HAEeH, dddlrs 29 e ¥
Aoz HF FFdNou, 29 2F e
et AR 2@t Hg 54 o]eje] o 2
ol ojg JEFS Hujg uwiA st Hg
(HgCl,, Aldrich Co.)ol| thgt =25 e S/T
E 2 & slad 13 mg/L (w/v)€)] stock solution-
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Table 1. Chemical components of the seawater used in the
experiment of Hg toxicity.

Item Value
Temperature ('C) 20+0.3
Salinity (%) 32.7
pH 8.2
Dissolved oxygen (mg/L.) 7.1
NH4+-N (ug/L) 88.1
NO2--N (ug/l) 1.4
NO3--N (ug/L) 25.2
PO43--P (ug/L.) 5.1
COD (mng/L) 098
SS (mg/L) 94
Fe (ug/L) 5.2
Hg (ug/L) N.D.*

*N.D.: not detected
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(Fisher PLSD test)¢} Fisher's r-test® 4 A]3}o]
P<001o A 543 A& Adsth
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Fig. 1. Changes of survival rate in the juvenile olive floun-
der exposed to sublethal concentrations of Hg for 6 weeks.

Growth rate (%)

0 0.012 0.028 0.050 0.130

I1g concentration (mg/L)

Fig. 2. Growth rate of juvenile olive flounder exposed to
sublethal concentrations of Hg for 6 weeks. Vertical bars
represent the SE of the mean for five fish. *P<0.01 for con-
trol (O mg/L. Hg).
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Fig. 3. Feed efficiency of juvenile olive flounder exposed to
sublethal concentrations of Hg for 6 weeks. Vertical bars
represent the SE of the mean for five fish. *P<0.01 for con-
trol (O mg/L Hg).

Oxygen consumption rate (ulO,h 'mg-'dry wt.)

0 0.012 0.028 0.060 0.130
Hg concentration (mg/L)

Fig. 4. Oxygen consumption rate of juvenile olive flounder
exposed to sublethal concentrations of Hg for 6 weeks. Ver-
tical bars represent the SE of the mean for five fish.
*P<0.01 for control (O mg/L Hg).
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