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Temperature Selection of Juvenile Three-spined Stickleback,
Gasterosteus aculeatus L. (Anadromus Form)

Ken-ichi HIRAI and Kenji KAKUDA
Abstract

Preferred temperatures of juvenile three -spined stickleback (Gasterosteus aculeatus)
were determined in a vertical gradient during the months of June and July. The preferred
temperature for the fish decreases with acclimation temperature over the acclimation range
10 to 25°C, although acclimation times had virtually no effect on preferred temperature.

The final preferendum of three-spined stickleback was found to be between 17 and 18°C,
which is higher than anbient temperature in its original habitat during the earlier part of the
season and lower than that during the later part of the season.
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Fig.1 Diagram of the gradient aquarium.
a: cooling coil b : thermoregurator

¢: relay box d: rod heater 100W
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Fig. 2 Tracing maps of a three-spined stickleback

in the aquarium of the uniform water tempe-

rature and of the vertical temperature gradient.

A: Tracing map (Uniform water temperature)
B: Temperature distribution C:Tracing map
(Temperature gradient)
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Table 1 The percentage frequency distributions in a vertical temperature gradient and in a uniform
temperature of fish acclimated to 10°C for 1 week and of no acclimation fish.

No acclimation

(Sampling water temperature 22°C)

Acclimated to 10°C, 1 week

Aq;xg;um Temperature gradient tegrsgfar:\?re Temperature gradient tegggn?arg;re
(Horizontal) Frequency Frequency Frequency Frequency
distribution W.T.(C) distribution distribution W.T.(C) distribution
of the fish of the fish of the fish of the fish
(%) (%) (%) %)
1 0 26.3 43 8 254 58
2 0 25.8 15 16 24.8 10
3 1 244 13 27 22.8 5
4 75 20.8 10 44 20.6 6
5 24 16.5 11 5 15.8 11
6 0 13.0 8 0 105 10
6.9 7.0
Total number 525 288 525 300
i Total
Aq"?\r;:r’g c'jﬁ;“m" I o0 m W number
Temp. gradientx(‘y) 20 34 45 0 0 525
Uniform temp. "’ 62 13 20 4 1 288
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Table 2 Dissolved oxygen distributions in a vertical temperature
gradient prior to introduction the fish into the apparatus and
at end of the observations (8 hours later).

Aquarium Start 8 hours later
. zone DO(ml/1) W.T.(C) DO (ml/) W.T.(Cj
1 surface 7.40 255 7.58 25.8
9 7.31 25.6 7.42 25.4
3 7.19 23.5 7.15 23.8
4 7.36 21.0 7.00 20.8
5 7.12 16.2 6.97 16.4
6 7.02 10.8 6.89 10.0
bottom 7.01 5.0 6.83 48
—~ no acclimation 10C, 2 weeks 15 C, 2weeks 20C, 2weeks
s (sampling temp. 20C) acclimation
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Fig. 3 The mean preferred temperature of three—spined stickleback at intervals of one hour at

different acclimation temperature.

Mean preferred temperature (@) and one

standard deviation (bar) at each hour

are plotted. Dotted lines or figures in the graphs represent the mean of the every

one hour preferred temperature.
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Fig. 4 Relation of the preferred temperature to
acclimation temperature in juvenile three-
spined stickleback.

@ : one week acclimation, O : two
weeks, A : four weeks.

Table 3 The mean preferred temperature of juvenile three-spined
stickleback at different temperatures and acclimation times.

Acclimated Preferred temperature (°C)
times mean + SD
(week) Acclimation temperature (°C)
10 15 20 25

1 20315 185+1.5 17.8+0.8 15.0
2 19.5+0.9 18.2+1.1 18.1+1.0
4 19.9+1.1 17.0+1.9 16.2+0.5
5 20.6+1.0 16.8+15
6 19.8+14 17.8+0.9
7 189+24
8 183%25

-
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