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Fish catches by the use of set nets equipped with LED underwater
fishing lamps: a preliminary experiment on set net fishing
in Hamada, Shimane Prefecture
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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 265 128 105
2011/7/15 on 26.0 138 118
2011/7/18 off 258 16.8 15
2011/7/22 on 249 20.8 20
2011/7/24 on 247 228 92
2011/7/25 off 246 2338 57
2011/7/26 on 248 248 3.1
2011/7/27 off 249 258 038
2011/7/28 on 248 26.8 9.2
2011/7/29 off 247 278 121
2011/7/31 on 255 0.3 34
2011/8/2 off 27.7 2.3 6.6
2011/8/3 on 26.5 3.3 1.1
2011/8/4 off 270 43 121
2011/8/5 on 270 5.3 10.2
2011/8/8 on 275 8.3 7.6
2011/8/9 off 278 9.3 9.1
2011/8/10 on 275 103 12.2
2011/8/11 off 27.0 11.3 31
2011/8/12 on 272 12.3 8.3
2011/8/13 off 277 133 92
2011/8/18 off 26.8 18.3 1.1
2011/8/19 on 265 19.3 03
2011/8/22 off 264 223 0.2
2011/8/23 on 26.5 233 0.0
2011/8/24 off 265 243 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
2011/9/17 off 26.0 9.0 121
2011/9/9 off 26.2 110 50
2011/9/11 on 265 13.0 8.6
2011/9/13 off 275 150 1.1
2011/9/14 on 270 16.0 118
2011/9/16 off 26.7 18.0 29
2011/9/24 on 23.8 26.0 118
2011/9/26 off 233 280 6.3
2011/9/29 on 23.7 1.7 14
2011/10/1 off 234 3.7 14
2011/10/3 on 232 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 238 15.7 6.3
2011/10/14 on 23.7 16.7 00
2011/10/20 off 235 22.7 9.6
2011/10/21 on 233 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 33 00
2011/10/31 on 224 43 5.7
2011/11/1 off 225 53 99
2011/11/2 on 226 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 22.3 123 03
2011/11/9 on 22.8 13.3 15
2011/11/10 off 220 143 0.0
2011/11/11 on 218 153 15
2011/11/13 on 218 173 24
2011/11/14 off 220 18.3 3.2
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[Top view]

LED lamp (6m deep)
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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, BRI, M, ®)1, ik, PH, JIlE, Ruitton, k0O, #EF, HN

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 - o] - 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 - - 27 - 152
2011/7/26 46 - 40 - 47 - 0 - 44 - 177 -
2011/7/27 - 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 - 1 - 16 - 28 - 69 - 48 - 172
2011/8/3 26 - 32 - 0 - 7 - 35 - 100 -
2011/8/4 - 0 - 8 - - 45 - 63 - 123
2011/8/5 7 - 32 - 7 - 15 - 12 - 73 -
2011/8/8 26 - 14 - 33 - 233 - 4 - 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 - - 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 - 14
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 - 5 - 0 - - 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 - - 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 - 54 - 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 - A -
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




LED /KSR &4T 2255 U 1o EEM o 103

DFENH D, ThBOWERE, 7AH 22 0 19%g,
TH24 Bi 149%kg Th b, LHREEI D TV EER
L7z (Table 2), DR DOEERE, IH24BHET
0~45kg OEHEICH b, AABECIC LB VEDT 3
mAaAE LN, 98 24 ALIBOHERIL, 6~33kg O
Hichbh, PPEMERILA&ONL, 10 H3I Hicid
438kg DFEMND - 1208, ZHLIBOBERBIFEAEKRTH
£ T 0~26kg OFHEIcH D, FHHRERLD bEVEZ
AU

FUVEORER H0E (BEOK3H) wBT5ET
VEO LAY 0B RERR, 113kg (EHEFEE:
+18.2, #BH 1 0~96kg) Th -7 (Fig. 3. FHEEIEY
VioERE G 0~8kg OEiFIch b, PHEEELD HE
WEER LM, TH2 HI %6keg OBEXS -
(Table 2), 2Dk, 8 H9HE TORERIZ, T~32%kg
OHERicH b, BEBOR/DERSS SN, 8 11 H
»59HAIHETORBEEI 0~2kg OEFIcH D, =
ok, 108 10 B cip#ERshr -7, 10 § 20 B
ORI, 0~24kg OEHFICDH - 72,

AITH (B¥ECH 318 o7 101 B4~ 0F
HiREER, 16.1kg (BRHERZ © 195, #iF : 0~62ke)
Th-t (Fig. 3), AABBKAD7TH 5E»58H 10
Hichir ToOEERIL, 14~62kg OFIFHICH - 7z (Table
2o TNLI, 8 A 25 Hitid 48kg DN S » 73, %
hEAR 108 7THE CORERI 0~Tke OFEHICH D,
SRR L D HIEVEER L7, 10 A 18 Bb o HEK
THE TOHEERIZ 0~62kg OFHFATH - 72,

ANEORER : HATH (BHEEHK 31 H) o4 1D
1 B4 OgRES I 16.3kg (BEEERZE @ £220.0,
&P 1 0~T8kg) TH - (Fig. 3. REEHEHD TH 14
B»6 9 R 9 BichITRERR, 0~4dkg OFEHETH -
7z (Table 2o 9 H 13 Hici2 78kg DWHEH H - 723,
ehlBED 9 A 16 H, 98 26 HTREEN, -, 10
H1BKE, #EETHI TORERR 0~bikg OFiH
TH-To

FATH (BEBE:31H) o4 #ED 1 BEh OF
HEEE R, 20.Tkg (REERZE @ +236, & 0~104
kg) ThH-7c (Fig. 3), HEREABHEHOTA L B»S5TAH
26 HE COREERIL T~4Tkg OEFHTH v, BEOHEN
F A A oz (Table 2), D%, 8H3IHTTOR
B, 0~2Tkg OEHETHY, BEORBDEREA L

7o, 8HATH»L8HIR2BELPTTCORERR
7~33kg ODEIFTH -7z T, IH U HETOR
B2, 0~12kg OEHBETH Y, FHEEEL D EVE
ERUTo 9 H 29 AL, 10 A 25 HE TOER,
0~39%kg OFIBASH - 720 £ DI, 11 A 13 HE TORE
B3, T~84kg O#EIFHTH D, 11 7 13 A3 104kg D
EDH -1,

A B F0BRES JHITH (EEBR:31H) o4 ++0
1HY7: 0 o gEERY, 25.3kg (EHEE(RZE | =433,
&iff - 0~211kg) TH -7 (Fig. 3)o RBRBHBRHEDO T A
MUE»S THB BETRIEERSL /105, TH2TH
DK, 8 A 1l HE CoOER 38~211kg OHEATH
b, FHREELD bRVWEER L (Table 2, £
%, 8H13H»5 8 H 24 HZ T 0~15kg OEFETH -
2o 9H2HDS 10H 28 HE TOBWBEE S 0~Tdkg @
HETH - 745, 10 A 30 AL SFHEKRT H & Tl
N

AITH (BEAK:S1H) 049+ 1 HYh OF
BRI, 349kg (FMEREZE: £62.2, &ipH : 0~233
kg) TH -1 (Fig. 3o REHEBEOTALLELSTH
26 HE CORERIZ, 0~15kg DEHETH D, FEEHEE
Bl sEWVEEZRLD, THBBEL®E SAI2HE
TOWRER T T~233kg OHFTH - /2 (Table 2), ZTD
%, 8A19HPS9IH 14 HE TORERIZ 0~13kg O
HRETEEREEL D bIEVEERLEY, 9H 24 8L
B, 10 H7H% TR 20~195kg OHFATS 7o £DLL
M, WEXTHETI A S BIC 2Tkg OHENDH - 7258
ZhLISE 0~5kg OFEIFATH - 72,

£ B

FEHMT S ALERITOEINRE (FER: 31
H) olEENREERCEY 28513, HITH (Bl
B3l H) W~ 18%EL, =7V, 41 9%, 14
T HOMERRTHATE (BEO 31 H) oRE
ENEITE REQ LA Khr@hot, kEL,
BARREICRE KET 2RECHRE E, SEl0EENE
BRUOEBCLZbDEMROTIIERITERY,
1 BRI CHREROE(LEFRIINICH B & 84T - HITH
TNTHhISHTIEOELSA S h, FRITUAOLEHE
CHERKEL TS EPHERS NS, 22T, CCT
BEAITUAOER I SEEAZMT 5700, PITCEHER



104 HE, £/, 28, #8I, &%, A, ), Ruitton, /KO, ¥, HHf

BHEREMNGE L EER OB DLW TERT L L L
DICSROKPELIT OZREEICBID 2 EEEZXITS £
TOFRBIIO>VTRT T & LT 5,
BEEBOEEZLELTIERELT, TOERIETO
F— L R=VWRLAFTEIENTELBEKE, A
s, HENHOBRBEERZMEKL>2ZEET S, Choo
FERICOWTER LB, —RiokERIBETRED
ZES, A ORI ERT OMBICEET 3 L%
ZAbNTVEDTH S, KiRIZODWVWTHE, THZTHhOR
Boif#E s oBfRIc2VWT, At oW TidHROEE
mz, EYOELOEESE L, HREIZ, WRPED
FORBEIC & > TET 2 AB~OREBIIHT 23IEE L
THWAI EE L,

Y7 VLT BER <7 Y OFEKER I 156~25CT
HBHIEBTOSNTWVWE?, KFETE, 8 A~ A
KR 26CEBA 55E%2RL, ThiTELeT Y0
HERHSRDT BEEER L (Fig. 9. 9 A TAILIE,
BHEKEOE T I, RERMSEML 7, Dol &hm
SAFEICBVTC, <7 VOREBROE/LIZBEDKEI
W MR ERRESERERL, KRICEEBNS - &
EEZONE, COZEEEE LS A TEMTICX B

EEOZfLicoWToREEERN T2y, £9, BEK
A 26°CEMA B C EBHBHDIEr - THIZDWT
EET L, THCBVWCHEEREDOY -7 2R LICETH
(24 8) &ETE (Q9H) KEHT 3L, HIALEH
(149%g) @HT DB (68kg) ICk~NT 2 fE0 LoliEs
TRl TOTER, OB LB THS
RT VROV TREMTHIRATEEERIILdD L
WET 5 LNTEIABERN S 5, MH & KR (24
H, 29 H :24.7°C) 23 <<, HE (24 B : 9.2h/day,
29 H :12.1h/day) KBAL T, B EAEEMULKETH >
fohs, A (24 H:228, 29H :27.8) oWV TiF, BT
DEVWD - folctd, B OREEZTTOIAREE S &
5, ¥z, CORMTHOHIE (23 H) »AERTH - 12
fod, FERERBT T, BEEDH 5 < T VINEES
ZIHBLTORE VOGS 2, 41, 0L
RO BE U CRI SRS ETH 5, RIC, KEMET
L7cl0 BicBuwTid, SUITHIREHRLIBEEDOE— 728
Aot (31 H :438kg), L L, ZTok, REEDRE
BAHALNEM > T EDD, T TRATHEERZEM
SHLEWETZILRTELY, FITOREL RS A4E
MDD BEH L EESAONIIEER, ABETHRE
LB tad, BRITEZHEL TR WHOEER

Japanese jack mackerel (Trachurus japonicus)
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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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