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Abstract Fish respond sensitively to light, so it is possible to develop fish management technology using this feature.
In this study, we developed a light-based fish barrier and analyzed itsblocking effect using the difference in
illuminance for the major fish species in Korea, bass and bluegill. The light was generated by a light emitting diode
and the facility was installed vertically from the bottom. Considering the fish's ability to travel upstream, the flow
rate was divided into three stages (0.2, 0.1, and 0.05 m/s). To prevent the learning effect, an experiment was carried
out with fish that had rested for more than one day in a rearing tank. The experiment was carried out in such a way
as tocompare the number of fish which travelled upstream after the introductionof the fish barrier and that of the
fish which travelled upstream after itsremoval. It was also carried out after sunset to increase the effectiveness of
the barrier. According to the results of the experiment, the fish blocking effect depending on the difference in
illuminance was high and, overall, the blocking rate for bass was lower than that for bluegill. Based on the total size
of the experimental population, the blocking rates for bass and bluegill were 96.33% and 99.00%, respectively. Based
on the number of fish that travelled upstream, the blocking rates for bass and bluegill were 91.73% and 98.73%,
respectively.
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Fig. 2. Fish barrier
(a) Lighting installation (b) Illuminant

Table 1. Specification of lighting

Power X ]
Type supply Tlluminant Housing Etc.
130(W) x
Light | DC 24V | 3W LEDxI8 ca | 110(D) x C‘]’Sf:)‘)f:’l
70(H)mm
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Table 2. The result of illumination measuring
Illuminance (1x)
Velocity Large mouth bass Blue gill
Stages (ms) Case Underwater Underwater
Out of water (10 cm above Out of water (10 cm above
the light) the light)
1 955 2795 1110 2824
2 352 2900 854 2836
1 0.20 3 216 2830 369 2823
4 105 2855 217 2850
5 35 2850 37 2855
1 1085 2872 1032 2884
2 747 2880 750 2863
2 0.10 3 255 2875 428 2880
4 136 2867 269 2874
5 45 2855 67 2870
1 843 2850 972 2855
2 650 2864 705 2862
3 0.05 3 407 2875 456 2835
4 286 2869 251 2840
5 120 2837 74 2843
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Table 3. Result of fish blocking test using light(bass)
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Fig. 4. Response and behavior of large mouth bass
(with barrier)

N f
, Number of umber of moved Blocking rate(%)
Stages Velocity Cases experimental individuals
8 (m/s) ‘; e With Without A B
pop barrier barrier (Total population) (Ascending population)
1 1 16 95.00 93.75
2 0 10 100.00 100.00
3 20 2 16 90.00 87.50
1 0.20
4 0 20 100.00 100.00
5 0 20 100.00 100.00
AVG. 20 0.60 16.40 97.00 96.25
1 6 14 76.00 57.14
2 0 14 100.00 100.00
2 100. 100.
) 0.10 3 5 0 9 00.00 00.00
4 3 8 88.00 62.50
5 1 4 96.00 75.00
AVG. 25 2.00 9.80 92.00 78.93
1 0 20 100.00 100.00
2 0 20 100.00 100.00
3 20 0 20 100.00 100.00
3 0.05
4 0 20 100.00 100.00
5 0 20 100.00 100.00
AVG. 20 0.00 20.00 100.00 100.00
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Fig. 5. Response and behavior of large mouth bass
(without barrier)
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Fig. 6. Response and behavior of bluegill(with barrier)

Table 4. Result of fish blocking test using light(bluegill)

. Number of Nun'lbe.r 9f moved Blocking rate(%)
Stages Velocity Cases experimental individuals
(m/s) . With Without A B
population barrier barrier (Total population) (Ascending population)

1 0 8 100.00 100.00

2 0 9 100.00 100.00

| 0.20 3 20 0 20 100.00 100.00
4 0 20 100.00 100.00

5 0 18 100.00 100.00

AVG. 20 0.00 15.00 100.00 100.00

1 0 11 100.00 100.00

2 2 20 90.00 90.00

) 0.10 3 20 0 20 100.00 100.00
4 0 18 100.00 100.00

5 0 20 100.00 100.00

AVG. 20 0.40 17.80 98.00 98.00

1 1 11 95.00 90.91

2 0 6 100.00 100.00

3 20 0 13 100.00 100.00

3 0.05 4 0 9 100.00 100.00
5 0 5 100.00 100.00

AVG. 20 0.20 8.80 99.00 98.18
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Table 5. Experimental result on the blocking ratio
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Blocking ratio (%)
Stages V(crl::/csl)ty A (Total population) B (Ascending population)
Large mouth bass Blue gill Large mouth bass Blue gill
1 0.20 97.00 100.00 96.25 100.00
2 0.10 92.00 98.00 78.93 98.00
3 0.05 100.00 99.00 100.00 98.18
AVG. 96.33 99.00 91.73 98.73
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