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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 xmol) and the 540nm wavelength (20-40 x mol. For the LED lamp (output 100%),
photon intensity was 380 4 mol at the 450nm wavelength and 1500 x 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 x4 mol at the 450nm
wavelength and 90-100 4 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.
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Table Time table of experiment
Halogen LED

MmrbEey ] (DR MG LR ML T,
B O KER0m O iR (34°24.722N, 131°14570E) T,
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IR R L L 7B A L Qw2 ha vk
T (3kw) THbDo b9 —DIILEDKHEMIT (FhiE
HBF (B, BARLW-2000C-1, HEEH: 2kW, %
FENHWES05nm) ThhH, Tz, KPEALT O % 5EH
LTWwaEoFHINIIE /A X)) —5ottE 15t
COMPACT 8LW (JFE7 L v (¥), BK :ALSW-
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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. 640nm (570-710nm),
7. 670nm (580-800nm), 8. 710nm (580-800nm),
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Horizontal distance from the fishing lamp Horizontal distance from the fishing lamp
Depih Diepth Sm 10m 2ihm 30m
5m 10m 20m 30m Toner oo S0* S5oe
Om 20:47:50  20:55:55  201:02:54 Om  20:04: 2 214339 204900 21:5349  21:5T:54
Sm 20:48:22 2 2 Sm 21:44:02 214933 21504 21SR6
10m 20:48:51 2 10m 5 2144:24 21:4%:53 E 21:58:39
15m 2049:18 2 15m 21:44:51 21:5 21:59:05
20m ( 20:49:46 2 2 3 20m 21:45:15
25m 20 20:50:04 2 21 Ilq -I-l 25m 2 21:45:39 2 2 1 22 B
30m_ 20:34:54  20:30:42  20:58: '\l 21:06:21 30m _ 21:18:05  21:23: 2L4108 214602 21:51:34  21:56:13  22:00:03 22:06:17  22:10:05  32:13:40

* Dutput 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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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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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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