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Fish reaction to vertical twine barriers
with different distance between twines*

Yoshihiko Nakamura** and Yoshihiro Kurita**

Abstract: To examine the effectiveness of the vertical twine barrier the number of fish (Japanese
parrotfish) swimming through the twine barriers with different distance between twines in 20
minutes was counted. The vertical twine barrier with twines 10 cm apart was completely effec-
tive and fish avoided it. The distance of 30 cm between twines was equally effective. At the
distance of 60 cm between twines fish started to pass through the vertical twine barrier. The
vertical twine barrier was almost completely ineffective with twines 120 cm apart and fish swam
straight through it. Subsequently, concerning the decrease of effectivenss, the ratio of twine dia-
meter (d) to mesh size (1) and apparent contrast between the vertical twine barrier and the sur-
rounding background were discussed for different twine diameters with changing mesh sizes.
The vertical twine barrier with the ratio more than 0.01 was effective for fish. The apparent

contrast was changed with the distance between adjacent twines.

Fish was kept in control by

the vertical twine barrier at the apparent contrast showing violent variation.
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Fig. 1. Diagram of the experimental tank.
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Fig. 2. Diagram of the experimental equip-
ment. The equipments were fitted to the
test tank (450X900X450 mm).

I, iron frame: K, cartridge: L, light: G. guide
roller: E, eye ring: R, reel: T, twine.
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Fig. 3. Fish path to the vertical twine barrier of 2.8 mm diameter with twines 10 cm apart in general
seawater with an attenuation coefficient of 0.3 m™ in daylight.
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Fig. 4. Mean reaction distance to the verti-
cal twine barrier of 2.8 mm diameter with
different distance between twines in day-
light

Table 1. Ratio of crossing vertical twine
barriers of 2.8 mm diameter with different
distance between twines in daylight.

Distance between twines (cm) 10 30 60 120

Number of approaches 36 38 38 35
Number of crossings 0 0 4 15
Ratio of crossing* 0 0 0.1 0.3

* Crossings/ (approaches+ crossings)
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Fig. 5. Fish path to the vertical twine barrier of 2.8 mm diameter with twines 60 cm apart in general

seawater in daylight.
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Table 2. Ratio of crossing vertical twine
barriers with different diameters and dif-

ferent distance between twines in day-
light.

Diameter (mm) Distance between twines (cm)

10 30 60 120
1.1 0 0 0 0.4
2.8 0 0 0.1 0.3
7.8 0 0 0.1 0.2
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Table 3. Ratio of crossing vertical twine
barriers with different diameters and
different distance between twines in
darkness.

diameter (mm) Distance between twines (cm)

10 30 60
1.1 0 0.1 0.7
2.8 0 0 0.3
7.8 0 0 0
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TWINE NUMBER PER UNIT DISTANCE

Fig. 6. Apparent contrast for different twine
numbers of 2.8 mm diameter per unit dis-
tance.
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Fig. 7. Apparent contrast for different twine
numbers of 7.8 mm diameter per unit dis-
tance.
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