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Underwater photon distribution for fishing lights (halogen and
LED) used for round herring, Etrumeus teres, stick-held dip net
fishing along Yamaguchi Prefecture in the Japan Sea

Yoritake KAJIKAWA! T, Takafumi ITO?, Masahiko MOHRI!
and Toshiteru WATANABE?

Abstract : The spectral photon distributions in sea water from a 3 kW halogen fishing lamp and a 2kW
LED fishing lamps were investigated in Senzaki Bay, Yamaguchi Prefecture on 7 Dec 2009. Photon
intensity in the from 450 to 710nm wavelength range was 250-350 u mol at a depth of 4 m located 5m
away in the lateral direction from the halogen lamp. and this was the highest intensity at this sampling
point. Photon intensities at depths of 0-4 m and within 10 m from the lamp were similar at the 450nm
wavelength (7-10 g mol) and the 540nm wavelength (20-40 g mol. For the LED lamp (output 100%}),
photon intensity was 380 4 mol at the 450nm wavelength and 1500 4 mol at the 540nm wavelength at a
depth of 4 m and a distance of 5m in the lateral direction. Photon intensity was 9-10 x mol at the 450nm
wavelength and 90-100  mol at the 540nm wavelength at a depth of O—4 m and over a distance of 10 m
in a lateral direction. These results show that the spectrum characteristics and intensity of LED lamps
are better suited for attracting round herring than halogen lamps. suggesting that LED lamps are more
efficient for use in stick-held dip net fishing with lights.

Key words : Halogens. LED, Light. Photon, Herring fishery
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Table Time table of experiment
Halogen LED
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BIHED] (LB MMERERET) ML T, 4l
B OIRGERI30m D (34°24.722N, 131°14570E) T,
g% m20 « 308> 522 1 15 F T/Ho 5 v kM7 8B
L ULEDKAFEEIT O Wi % %8 L T B Ko aHl = 5
ML 7> (Table)e %5, ZOH®HMIE22: 35, Al
203 HETH o720

AWFEDO R L LK EMITIZ, UTO2HETD
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AR R L Lo IEARAYME ) L T B 7 ok AR
@I (Bkw) TH D, b ) —DIILEDKHBEELT (Faik
HRF (#). TsLW-2000C-1, H#EH : 2kW, FE
5 ES05nm) T b, /o, KPHEMOITOH % EE
LTWwa a0l d /82 sy —5xksEFat
COMPACT 8LW (JFE7 L v (%), K : AL8W-
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Ao E T FHE A B A B & R A S MR ICaHIL
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T&h, BYWRFED T4 Ny - O -7 kEEEE
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1. 420nm (350-500nm). 2. 450nm (370-550nm),
3. 490nm (400-600nm). 4. 540nm (440-680nm).
5. 590nm (500-720nm). 6. 0640nm (570-710nm).
7. 670nm (580-800nm). 8. 710nm (580-800nm).
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torizontal distance from the fishing lamp

Horizontal distance from the fishing lamp

Depth 2 Depth 10m lem
o - g - 1007 23%¢ 007 e 350 1007 2
Om "() 106 2047:300 20:55:55 0 21:02:54 Om  21°14:34 2521 21:43:39 21:49:09 21 JJ 49 2LATSd QR0 T 220820 X
Smo 20, 20136 21:03:20 Smo 210553 214402 21:49:33 ¥ 5 35
10m 200401 tom 210611 2149153
5 Sm o 21:16:37 2 28:50:13

20m 2010709 2

302050004 200588 210544 2m 21740 123
30m 203454 20:5042  20:38:51 2106:21 30m 21805 21523

2134028 7l -l() TE 2
20:34:56 0 21:40:39 2 2
21:35:20  21:41:08 2146 ()’ 21:51:34 20:56:03  22:00:03 22:06:17  22:10:05  22:1340

2150229

21:51:07 22:09:40 22

* Output power
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Fig. 1. Band-pass filter characteristics for photon intensity measurement instruments.
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Fig. 2. Methods for measuring photon intensity for halogen and LED lamps.
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ * 640nm
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----------------------------------- * 710nm
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Fig. 3. Vertical spectral photon distribution at distances of 5, 10 and 20 m in the lateral direction from the halogen lamp.
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Fig. 4-1. Vertical spectral photon distribution at distances of 5. 10 and 20 m in the lateral direction from the LED lamp

{output : 100%).
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(370-550)

mimim e s ® 540nm
(440-680)
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(570-710)

T o 710nm
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Fig. 4-2. Vertical spectral photon distribution at distances of 5 and 10 m in the lateral direction from the LED lamp

(output : 50%).
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Fig. 4-3. Vertical spectral photon distribution at a distance of 5 m in the lateral direction from the LED lamp (output : 25%).
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