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Study on the Behavior of the Fish

1. The Swimming Force of Crusian carp, Carassius carassius

Tae-~-Jun Soun

The author carried out an experiment for the dynamical swimming force of crusian carp,
Carassius carassius. The experimental water tank was made of 4mm thick transparent acryl board in
the right hexahedral shape (400LX240WX800H mm). The water temperature in the tank ranged
20.6°C to 21.2°C. The water level in the tank was maintained 70cm high from the bottom. The me-

asurement of the swimming force was carried out by use of strain gauge.
The results obtained can be summarized as follows :
1) The momentary maximum swimming force Fy(g) and the sustainable maximum swimming
force Fs(g) can be expressed as a function of the body weight W(g).
Fy=1.45W, Fg=0.29W
where the momentary maximum swimming force means the highest value, and the sustainable
maximum swimming force means the mean high value sustained for 4 to 5 seconds presented in
the recording paper.
2) Fy and Fs can be expressed as a function of the body length L(cm).
Fy=0.11L2-83, Fg=0.15L1-77
3) The coefficient of hydraulic resistance for crusian carp was derived as 0.287.
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Fig. 1. Schematic |illustration of experimental

appaeratus for measuring swimming force
of fish. S, strain gauge; A, amplifier;
R, recoder; N, net; F, fish;W, water

tank.
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Fig. 2. The circuit of electronic balance using
strain gauge.
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Table 1. Specification of the trial fish swimming force observed

Range of Number  Mean Body * Mean Cross Mean Sustainable Mean Momentary
Body Length of Weight sectional area(em?) maximum swim- maximum swim-
(cm) fish (8) — S, 5,  ming force (g) ming force (g)
7.0- 8.0 1 16.0 2.29 2.12 5.0 17.5
8.0- 9.0 13 23.0 3.25 3.18 7.1 34.0
9.0-10.0 18 28.2 3.87 3.69 7.8 40.0
10.0-11.0 13 35.9 4.75 4.35 10.0 52.7
11.0-12.0 5 44.0 5.96 5.351 13.8 64.0
Total 50 — — — — —_

* S, and S, denote the cross sactional area of neck and body, respeciively
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Fig. 3. Releation between momentary maximum
swimming force(Fy) and body weight of

the trial fish (W).
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Fig. 4. Relation between sustainable maximum
swimming force (¥s) and body weight
of the trial fish (W).
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Fig. 5. Relation between momentary maximum
swimming force (Fy), sustainable ma-
ximum swimming force(Fs) and body
length.
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Fig. 6. Relation between cross sectional area of

the neck(S;), body(S;) and body length.
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