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Effect of Environmental Change on the Vertical Swimming Behaviour of
Yellowtail, seriola quinqueradiata, in the Net Cage

Toshinori Takasm, Hisashi Yonesema, Osamu Murata, Wataru Sakamoto

Fish behaviour in the aquaculture net pen is restricted by habitational limitation. They are passively experienced
unavoidable environmental fluctuation such as ambient water temperature, salinity and turbidity. These environmental
fluctuations have a great influence on the fish behaviour. In this study, we noticed the characteristics of vertical
swimming behaviour of yellowtail in an aquaculture net pen to correlate with fluctuations in the ambient water
temperature using a micro data logger from April 2004 to August 2005.  Successful long-term measurements (maximum
time period: 456 days) of the vertical swimming behaviour of yellowtail were recorded. The results showed that the
swimming depth varied seasonally in accordance with vertical difference in water temperature. From June 2004 to
October 2004 and from April 2005 to August 2005, when the water temperature at a depth of 0.5 m was higher than that
at 4 m, the yellowtail swam vertically from shallow layer to bottom layer within 2.5 to 5.0 m. However, when the water 7
temperature at 0.5 m was lower than that at 4 m, the swimming depth range was confined to the bottom layer (3.4-5.4 m).
The yellowtail seasonally changed the diel swimming pattern. In summer, the yellowtail swam in the bottom layer
(3.3-5.5 m) during the daytime and in the shallow layer (2.54.5 m) during the night. However, the yellowtail did not
show a diel pattern of vertical swimming when the typhoon and atmospheric depression passing through. In winter, the
yellowtail stayed in the bottom layer (4.4-5.0 m) throughout the day; however, the swimming depth shifted to a shallow
layer at dawn and dusk.

Key words: yellowtail, seriola quinqueradiata, biotelemetry, swimming behaviour, environmentala change, water
temperature, seasonal variation
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Table 1 Details of 11 yellowtails used in this study.

ID number logger type Dates Duration Fork length (cm)  Weight (Kg)

(days)  start end start end
Y002 DST milli 2004/4/16 - 2004/6/3 49 52 53 2.1 243
Y003 DST milli 2004/5/18 - 2004/8/2 77 55 55.2 3.8 348
Y004 DST Centi 2004/6/3 - 2005/9/1 456 46.8 60.7 2.16 3
Y005 DST milli 2004/6/3 - 2004/8/18 77 50.4 54 2.27 3.48
Y007 DST milli 2004/8/3 - 2004/8/26 24 52.3 55 2.3 2.8
Y008 DST milli 2004/8/28 - 2004/11/12 77 55.8 57.2 2.74 3.26
Y010 DST milli 2004/11/13 - 2005/1/27 76 60.2 66.6 4.15 4.96
Y011 DST milli 2005/1/20 - 2005/4/6 77 61 69.4 4.37 5.15
Y016 DST milli 2005/5/10 - 2005/5/25 16 57 65.7 3.6 4
Y019 DST milli 2005/8/8 - 2005/10/23 77 64 66 4.85 5.8
Y020 DST milli  2005/8/8 - 2005/10/23 77 63.8 65.8 4.95 5.9
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Fig. 1 Seasonal variation of swimming depth of Y004 in the aquaculture pen. The box means the range of
middle of 50% in the swimming depth data. Whisker indicates the range of 10% and 90% of the values.
Open and closed circles indicate average swimming depth in daytime and nighttime.
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Fig. 2 Monthly change in a) temperature at 0.5 m (gray) and 4 m (black) depth, b) temperature anomaly
( temperature difference between 0.5 m and 4 m depth), and c) daily feeding amount.
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Fig. 3 Diel change in swimming depth of yellowtail. a) Y005; 2004/6/4 - 2004/8/18, b) Y012 2005/1/20 -
2005/3/3. The box means the range of the middle 50 % of the swimming depth data. Whisker indicate
the range of 10% and 90% of the values.
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