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Behavioral Responses of Yellowtail (Seriola quinqueradiata) to
Thermal Effluent from Coastal Power Plants

Masao Miura™*, Hiroshi Yamada™ and Takeya Hara™
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Abstract: To examine the behavioral responses of catch-size yellowtail (Seriola quinqueradiata) to the
temperature rise caused by thermal effluent from coastal thermal and nuclear power plants, large cylindrical fish
cages were set up inside the thermal effluent diffusion area (the experimental area) and outside the diffusion area
(the control area), and the behavior of yellowtail inside the cages was compared. In the control area, where there
was little vertical change in water temperature, yellowtail often swam over a wide range from the surface to the
bottom layers, and little seasonal change in the behavior was observed. On the other hand, in the experimental
area, where the warm water layer had formed on the surface due to thermal effluent, yellowtail selectively swam
at specific depths, depending on the season. During the low water temperature period in January and February,
fish tended to concentrate in the warm water layer, but in contrast, during the high water temperature period in
August and September, fish tended to selectively swim in areas deeper than the warm water layer. In addition,
diurnal changes in swimming depth were observed in January, February and December, and in December in
particular, fish mainly swam within the warm water layer at night but selectively swam in areas deeper than the
warm water layer during the daytime. The behavior of moving to deeper layers during the daytime is thought to
be an avoidance response to the too bright surface layer. Therefore, it is assumed that the results at night, when
there is no influence of light, more accurately reflect the actual behavioral response to the warm water layer.
Based on the night-time results in the experimental area, we analyzed the selectivity for water temperature using a
selection index (Jacobs, 1974). The results showed a significant positive correlation between natural water
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temperatures (outside the thermal effluent diffusion area) and the upper and lower limits of the water temperatures
preferred by yellowtail. Comparing the water temperature range in the cages in the experimental area with the
preferred temperature range of the yellowtail, it is suggested that the yellowtail preferred the warm water layer
due to the thermal effluent during periods of low water temperature but gradually began to avoid it as the natural

water temperature increased.
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