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ABSTRACT

This study was carried out to investigate the toxic effect of WSF (water soluble fraction) in crude oil on the
hatch, survival rate, abnormality and physiologica activity of fertilized eggs and early larvae in Paralicthys oli-
vaceus. The time required in hatching the fertilized eggs exposure to crude oil was 50.8~53.2 hours both in
control group and experimental group, showing no significant difference (p> 0.05). The hatching rate in the
control group was more than 80% in 1.9 ug/mL WSF concentration, but hatching rate was less than 55.7% in
below of 3.9 ug/mL WSF concentration, showing significant difference (p< 0.05). The survival rate on the 3rd
day of early larval stage was 61.96% with 1.9 pg/mL WSF, 11.1% with 3.9 ug/mL WSF, and they all died with
other concentration levels. The oxygen consumption rate in experimental groups was lower than control group.
The heart rate (no./min) was 47.4~52.8 before hatching and there was no significant difference between con-
trol group and experimental group, but heart rate reduced with the decrease of WSF concentration after hatch-
ing. The abnormality was 1.1% in the control group whereas 36.7% with 3.9 ug/mL WSF, and abnormality was
mostly comprised of incomplete spinal formation and spinal curvature. The results of this study suggest that
even low concentration to WSF affects the early development of the flounder, Paralicthys olivaceus.
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Table 1. Hatching time and hatching rate of fertilized egg
of the flounder, Paralichthys olivaceus exposed to
water soluble fraction (WSF) from crude oil

Exposure

concentration Hatching time H atchli)ng rate
(ug/mL) () (%)
Control 51.00 80.48
19 50.83 85.58
39 50.83 55.72
79 52.68 48.00
11.9 53.24 39.47
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Fig. 1. Surviva rate of the flounder, Paralichthys olivaceus
exposed to water soluble fraction (WSF) from crude
oil.
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Fig. 2. Heart rate of before hatching and after hatching of
the flounder, Paralichthys olivaceus exposed to water
soluble fraction (WSF) from crude oil.
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Fig. 3. Oxygen consumption rate of hatched larvae of the
flounder, Paralichthys olivaceus exposed to water
soluble fraction (WSF) from crude oil.
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Fig. 4. Abnormality of hatched larvae of the flounder, Para-
lichthys olivaceus exposed to water soluble fraction
(WSF) from crude oil.
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Fig. 5. Abnormality of hatched larvae of the flounder, Paralichthys olivaceus exposed to water soluble fraction (WSF) from
crude oil. A: Control of 1 day after hatching. B: Control of 2 day after hatching. C: Crude oil (WSF) exposure group.
Note the hypoplasia of spinal. D: Crude oil (WSF) exposure group. Note the spinal curvature.
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