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Fish catches by the use of set nets equipped with LED underwater
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in Hamada, Shimane Prefecture

Hideaki Tanoue'?', Masahiko Mohri®, Hideaki Tatewaki’, Yoritake Kajikawa!',
Shun Satoh?, Takeshi Nakamura!, Jyunji Kawasaki!, Sandrine Ruitton?,
Chizuo Mizuguchi’, Akira Hamano' and Kazumasa Yoshimura®

Abstract: From July 14 to November 14, 2011, experimental fisheries were carried out grounds
off Hamada, Shimane Prefecture. For 31 of 62 fishing days, LED underwater fishing lamp was
switched on lighting entrance of the set net. The catches of the main fish species were checked
using the fisheries diaries and slips of landed fishes. The total catches for all days of the experi-
ment were 7,890 kg. The fishing biomass was higher when the light was switched on (4,692 kg)
than it was off (3,198 kg). When the light was on, the most caught fish was Japanese jack mack-
erel, whose catches accounted for 24% of the total hauls. Threeline grunt constitutes 23% of the
fishing, squids, 14% and yellowtails, 11%. As a result, no significant difference was observed in
the composition of fish species caught between the two types of lighting condition. However, the
catches of the top three species, which are regarded as species having a positive phototaxis, tend
to increase when the light was on. The catches of yellowtails, species with a low phototaxis, were
sporadic, independent of the light, but mostly of small individuals (70 cm or less in body length).
As a matter of fact, these phenomena may be the effect of LED underwater fishing lamps and
suggested that small and large individuals of yellowtails could be influenced in different way.

More detailed investigations would be required to look into this issue.
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Table 1. Experimental conditions

Day Light (on/off) SST (°C) Lunar age  Hours of sunlight (h/day)
2011/7/14 off 26.5 12.8 10.5
2011/7/15 on 26.0 13.8 118
2011/7/18 off 258 16.8 1.5
2011/7/22 on 249 20.8 2.0
2011/7/24 on 247 228 9.2
2011/7/25 off 246 238 5.7
2011/7/26 on 248 248 3.1
2011/7/217 off 249 258 08
2011/7/28 on 248 26.8 9.2
2011/7/29 off 2477 278 12.1
2011/7/31 on 255 03 34
2011/8/2 off 27.7 23 6.6
2011/8/3 on 26.5 3.3 1.7
2011/8/4 off 270 43 12.1
2011/8/5 on 270 53 10.2
2011/8/8 on 275 8.3 7.6
2011/8/9 off 278 9.3 9.1
2011/8/10 on 275 10.3 122
2011/8/11 off 270 11.3 3.1
2011/8/12 on 272 12.3 8.3
2011/8/13 off 27.7 13.3 9.2
2011/8/18 off 26.8 18.3 1.1
2011/8/19 on 26.5 193 03
2011/8/22 off 264 223 0.2
2011/8/23 on 26.5 233 0.0
2011/8/24 off 26.5 243 05
2011/8/25 on 26.3 253 6.6
2011/9/2 off 26.5 40 0.0
2011/9/6 off 255 8.0 119
2011/9/7 off 26.0 9.0 12.1
2011/9/9 off 26.2 110 5.0
2011/9/11 on 26.5 13.0 8.6
2011/9/13 off 275 15.0 11.1
2011/9/14 on 270 16.0 118
2011/9/16 off 26.7 18.0 29
2011/9/24 on 23.8 26.0 11.8
2011/9/26 off 23.3 28.0 6.3
2011/9/29 on 23.7 1.7 14
2011/10/1 off 234 3.7 74
2011/10/3 on 23.2 5.7 5.7
2011/10/4 off 229 6.7 11.2
2011/10/7 on 23.1 9.7 8.1
2011/10/10 off 235 12.7 7.8
2011/10/13 on 23.8 15.7 6.3
2011/10/14 on 23.7 16.7 0.0
2011/10/20 off 235 22.7 9.6
2011/10/21 on 23.3 23.7 0.0
2011/10/25 on 230 27.7 05
2011/10/28 off 22.8 13 00
2011/10/30 off 225 3.3 0.0
2011/10/31 on 224 43 5.7
2011/11/1 off 225 53 9.9
2011/11/2 on 22.6 6.3 0.0
2011/11/4 on 225 8.3 92
2011/11/6 on 225 103 00
2011/11/7 off 224 11.3 2.1
2011/11/8 off 223 123 03
2011/11/9 on 22.8 13.3 15
2011/11/10 off 220 14.3 0.0
2011/11/11 on 21.8 15.3 15
2011/11/13 on 21.8 17.3 24
2011/11/14 off 220 18.3 3.2
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Fig. 1. Schematic layout of LED lamp on the set net.
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Fig. 2. Catch compositions of the set-net during the experiment.
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Fig. 3. Daly catches (kg) for all species, according the lighting (off/on).
Error bars represent the standard deviation of the mean.
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Table 2. Catch amounts (kg) with/without (on/off) lighting during the experiment

H_E, &R, 32, #)1, Fpk, bR, JIE, Ruitton, /KT, EEF, &k

Catch amounts (kg)

Japanese jack

Day Yellowtails Squids Threeline grunt Others All species
mackerel

on off on off on  off on off on off on off

2011/7/14 - 19 - 0 - 7 - 0 - 20 - 46
2011/7/15 25 - 15 - 7 - 0 - 29 - 76 -
2011/7/18 - 16 - 8 - 0 - 0 - 34 - 58
2011/7/22 79 - 24 - 7 - 5 - 69 - 184 -
2011/7/24 149 - 56 - 31 - 15 - 51 - 302 -
2011/7/25 - 22 - 96 - 7 - 0 - 27 - 152
2011/7/26 46 - 40 - 47 - 0 - 44 - 177 -
2011/7/21 - 55 - 32 - 14 - 38 - 48 - 187
2011/7/28 32 - 16 - 27 - 122 - 33 - 230 -
2011/7/29 - 68 - 16 - 0 - 211 - 0 - 295
2011/7/31 26 - 62 - 17 - 161 - 31 - 297 -
2011/8/2 - 11 - 16 - 28 - 69 - 48 - 172
2011/8/3 26 - 32 - 0 - 7 - 35 - 100 -
2011/8/4 - 0 - 8 - 7 - 45 - 63 - 123
2011/8/5 7 - 32 - 7 - 15 - 12 - 73 -
2011/8/8 26 - 14 - 33 - 233 - 41 - 347 -
2011/8/9 - 32 - 7 - 44 - 90 - 43 - 216
2011/8/10 18 - 14 - 19 - 61 - 36 - 148 -
2011/8/11 - 6 - 8 - 7 - 56 - 37 - 114
2011/8/12 14 - 0 - 7 - 15 - 15 - 51 -
2011/8/13 - 0 - 14 - 0 - 0 - 21 - 35
2011/8/18 - 12 - 14 - 12 - 14 - 50 - 102
2011/8/19 0 - 0 - 5 - 8 - 7 - 20 -
2011/8/22 - 0 - 8 - 0 - 15 - 27 - 50
2011/8/23 0 - 7 - 5 - 8 - 15 - 35 -
2011/8/24 - 0 - 0 - 0 - 0 - 0 - 0
2011/8/25 10 - 48 - 7 - 0 - 19 - 84 -
2011/9/2 - 6 - 0 - 0 - 7 - 7 - 20
2011/9/6 - 10 - 8 - 6 - 74 - 99 - 197
2011/9/7 - 5 - 0 - 6 7 - 12 - 30
2011/9/9 - 7 - 24 - 5 - 5 - 31 - 72
2011/9/11 7 - 8 - 12 - 13 - 151 - 191 -
2011/9/13 - 23 - 0 - 78 - 23 - 17 - 1/
2011/9/14 0 - 0 - 0 - 5 - 26 - 31 -
2011/9/16 - 0 - 0 - 0 - 5 - 30 - 35
2011/9/24 18 - 0 - 0 - 20 - 43 - 81 -
2011/9/26 - 6 - 0 - 0 - 0 - 35 - 41
2011/9/29 33 - 0 - 39 - 45 - 87 - 204 -
2011/10/1 - 25 - 0 - 27 - 25 - 29 - 106
2011/10/3 26 - 0 - 8 - 195 - 34 - 263 -
2011/10/4 - - 0 - 7 - 65 - 7 - 84
2011/10/7 19 - 0 - 10 - 113 - 36 - 178 -
2011/10/10 - 31 - 0 - 24 - 25 - 88 - 168
2011/10/13 18 - 14 - 14 - 5 - 73 - 124 -
2011/10/14 6 - 14 - 0 - 5 - 25 - 50 -
2011/10/20 - 35 - 16 - 7 - 5 - 32 - 95
2011/10/21 12 - 0 - 28 - 0 - 20 - 60 -
2011/10/25 15 - 8 - 7 - 0 - 40 - 70 -
2011/10/28 - 15 - 23 - 52 - 5 - 92 - 187
2011/10/30 - 33 - 0 - b4 - 0 - 51 - 138
2011/10/31 438 - 0 - 42 - 0 - 200 - 680 -
2011/11/1 - 42 - 0 - 24 - 0 - 34 - 100
2011/11/2 10 - 0 - 21 - 0 - 30 - 61 -
2011/11/4 0 - 0 - 22 - 0 - 49 - 71 -
2011/11/6 21 - 8 - 84 - 0 - 40 - 153 -
2011/11/7 - 12 - 15 - 47 - 0 - 52 - 126
2011/11/8 - 0 - 24 - 26 - 0 - 22 - 72
2011/11/9 0 - 24 - 7 - 27 - 29 - 87 -
2011/11/10 - 0 - 14 - 17 - 0 - 5 - 36
2011/11/11 0 - 62 - 26 - 5 - 20 - 113 -
2011/11/13 26 - 0 - 104 - 0 - 21 - 151 -
2011/11/14 - 0 - 0 - 0 - 0 - 0 - 0
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Fig. 4. Daily catch (kg) of Japanese jack mackerel with/without lighting (on/ off)
in time-series. The sea surface temperature and the lunar age are indicated.
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Yellowtail (Seriola quinqueradiata) [small size]
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Fig. 5. Daily catch (kg) of yellowtail [small size] with/without lighting (on/off)
in time-series. The sea surface temperature and the lunar age are indicated.

Yellowtail ( Seriola quinqueradiata) [large size]
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Fig. 6. Daily catch (kg) of yellowtail [large size] with/without lighting (on/off)
in time-series. The sea surface temperature and the lunar age are indicated.
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Squids (Superorder decapodiformes)
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Fig. 7. Daily catch (kg) of squids with/without lighting (on/off) in time-series.
The sea surface temperature and the lunar age are indicated.

Threeline grunt (Parapristipoma trilineatum)
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Fig. 8. Daily catch (kg) of threeline grunt with/without lighting (on/off) in time-series.
The sea surface temperature and the lunar age are indicated.
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