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Observation on the Nocturnal Behaviour of Fish
III. Diurnal Changes of the Swimming Layer of
the Japanese Killifish in Early Winter

BY

YOSHINORI OGAWA

Abstract

1. The author observed continuously day and night the swimming layer of Japanese
killifish, Oryzias latipes (T. et S.), in the early winter, from 15th to 19th, November, 1953.
2. The killifish indicates two diurnal changes of swimming layer, that is,they swim
up at surtace layer twice in the day time before down and noon, whle the most of

them swimm near bottom layer from afternoon through night.
3. It may be consequently considered that this species has a sleeping habit at

night.
4. The diurnal changes of swimming layer may be related physiologically with the
intensity of illumination as one of the gretest environmental factors.
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Nov. 15 11.2 14.45 5.30+1.69 2.78+1.80 0.87+1.02 0.80+0.81
” 11.0 16.00 6.00+1.84 1.83+1.44 1.92+1.07 0.95+0.99
” 11.0 16.47 6.76+1.37 2.30+1.10 0.62+0.80 0.32+0.82
” 11.0 18.10 6.83+2.24 1.42+1.37 0.38+0.48 1.37+1.55
” 10.5 21.40 9.37+0.86 0.42+0.82 0.05+0.22 0.08+0.28

Nov. 16 10.0 0.35 7.23+4.06 0.83+0.96 0.35+0.85 1.554+1.76
” 10.0 1.40 8.68+1.32 0.95+1.09 0.85+1.21 0.82+1.37
” 10.0 2.35 5.82+2.08 2.22+1.36 1.124+1.21 0.80+1.10
” 10.0 3.15 6.80+1.93 1.60+1.11 0.67+0.70 0.93+0.99
” 10.0 4.10 7.47+1.41 1.08+0.92 0.68+0. 81 0.77£1.01
” 10.0 5.55 3.75+2.21 1.12+1.06 1.80+1.31 3.30+1.56
” 11.0 6.40 6.46+2.20 1.05+1.09 0.92+1.12 1.514-1.80
” 11.0 7.2 4.70+1.50 2.15+1.56 1.15+1.11 2.134+1.80
” 11.0 8.30 5.15+2.25 2.054+1.57 1.02+0.94 1.90+1. 89
” 12.0 9.30 3.22+1.95 1.13+1.17 1.35+1.23 4.35+1.85
” 12.8 10.30 3.13+1.88 0.97+1.00 1.13+1.24 4.80+2.51
” ' 10.0 11.15 3.15+2.30 0.62+0.85 0.55+0.82 5.65+2.35
” 9.5 | 12,13 1.37+1.50 0.29+0.78 0.38+0.70 8.00+1.52
” 8.2 | 13.20 0.37+0.63 0.18+0.47 0.27+1.42 9.10+0.75
” 8.0 | 14.20 3.124+2.05 1.33+1.36 1.224+1.50 4.00+1.11
” 8.0 16.10 | 3.57+1.97 1.2841.28 1.85+1.41 3.57+1.99
” 8.0 ‘ l16.45 \ 4.85+1.96 1.4240.98 1.22+1. 14 2.47+1.75
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Nov. 18 5.2 8.00 | 10.00+ 0 0 0 0
” 5.8 9.50 | 10.00%+ 0 0 0 0
e 6.7 | 10.25 5834240 | 1.51+1.32 1.05+1.29 1.53+1.61
” 6.7 11.00 2.26+1.66 1.964+1.82 1.15+1.07 4.57+1.90
” 8.4 | 13.00 0.3140.50 | 0.50+0.69 0.46+0.50 8,58+ 0. 89
” 0.4 | 14.00 3.2641.08 | 0.5640.26 1.5841.39 4734142
” 0.4 | 1500 6.70£1.16 | 1.1340.76 0,587 0. 80 1,745 1.04
” 0.4 | 16.00 6.8162.26 | 1.70x1.34 0.60x1.03 | 0.81x1.15
” 7.8 | 20,20 5.18+1.67 | 1.51+1.03 0.86+ 1. 05 2,301, 60
” 7.5 | 21.20 6414154 | 2.3341.32 0. 68+ 0. 87 0.5140. 90
” 7.2 | 22.10 7.9541.46 | 1.9941.18 0.3340.68 0.3340. 68
” 70 | 2310 7.20+1.36 | 1.79%+1.36 0.33%0. 62 0.68+0. 49
Nov. 19 7.1 0.10 9.00% 0 1,00 0 0 0
” 8.0 1.00 5.4341.61 | 2.35+0.95 1.3541. 42 0.75+0.73
” 8.0 2. 00 6.0561.34 | 1.28%0.75 0.06£1.28 1.7341.83
” 8.5 3.00 0.8140.81 | 0.15+0.57 0 9.1640.71
” 9.0 2.00 0 0 0 10,000
” 8.0 5. 45 1.8442.60 | 1.0641.03 2.7541.64 4.31+2.35
P 8.5 6.30 | 10.00% 0 0 0 0
” 8.4 7.30 | 10,00+ 0 0 0 0
” 8.3 8.30 | 10.00+ 0 0 0 0
p 8.3 9.30 | 10.00% 0 0 0 0
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