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Role of shaded area under squid jigging boat formed by shipboard fishing light in the
processes of gathering and capturing Japanese common squid, Todarodes pacificus
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The behavior of Japanese common squid Todarodes pacificus under a squid jigging boat (research vessel
Hakusan-maru, 167 gross tons) was investigated with echosounder and sonar during jigging operations in the Sea
of Japan. Shipboard metal halide lamps (234 kW) were lit at night, and operations were conducted until enough
squid had been gathered. Thereafter, an underwater light emitting diode lamp (600 W) was set under the boat
and turned on/off. A shaded area was formed under the boat by the light of shipboard lamps, but it was partially
eliminated and deformed by the light of the underwater lamp. Many squid were in the shaded area before the un-
derwater lamp was turned on, but almost all the squid located near and above the lamp moved away from the area
immediately after the lamp was turned on. Catch per unit effort (CPUE) decreased markedly while the under-
water lamp was lit. Thereafter, when the underwater lamp was turned off, the squid immediately gathered in the
shade area and CPUE also increased. These results indicate that the shaded area formed by the light of shipboard
lamps gathers the squid under the jigging boat and helps to capture them.
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Fig.1 Arrangement of shipboard metal halide (MH)
lamps, underwater lamps and acoustic transducers in
R/V Hakusan-Maru.

Table 1 Records of squid jigging operations in this report

Location No. of
Date*! squid CPUE*
Lat. Lon. caught

Sep. 19, 2008 N 39°23" E 135°20° 5,639 53.7
Aug. 21,2009 N40°34° E136°07 7,902 132.8
Aug. 22,2009 N40°12" E135°23 8,304 106.6
Oct. 16, 2009 N 39°50" E 134°42’ 6,593 53.8
Oct. 20, 2009 N 39°43" E135°02 6,936 39.6

*1 Each operation was conducted between sunset and sunrise of the
next day.
*2 Catch per unit effort (number of squid caught/machine-hour).
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Fig. 2 Schematic diagram of tank used to measure light
intensity distribution of underwater LED lamp.
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Fig. 3 Light intensity distribution of underwater LED
lamp. Light intensity was measured in the 488 nm
band.
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Fig. 4 Relationship between adjustment value of light in-

tensity of underwater LED lamp and relative value of
light intensity measured.
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Fig. 5 Vertical distribution of underwater light intensity
measured in the 488 nm band in the port-starboard
direction of R/V Hakusan-Maru. Numbers in the
figure are electric output value of light intensity sensor
(AL8W-CMP, ALEC Electronics Co., Ltd.). a: All
shipboard MH lamps were lit. b, c: All shipboard MH
lamps and underwater LED lamp were lit.
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Fig. 6 Changes in catch per unit effort (CPUE) with
lighting and no lighting of underwater LED and MH
lamps. Underwater lamps were set at 50 m depth.
CPUE is expressed as the number of squid caught per
machine-hour. Each bar indicates mean CPUE. Aster-
isk indicates significant difference between groups (p
<0.01, Wilcoxon signed-rank test).
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Fig. 7 Changes in echogram of squid after turning on/off
underwater LED and MH lamps. Shipboard MH
lamps were continuously lit. Jigging machines were
stopped during the acoustic observation.
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Fig. 8 Changes in echogram of squid after turning on/off
the underwater LED lamp and adjusting light intensity
of the underwater LED lamp. Shipboard MH lamps
were continuously lit. Jigging machines were stopped
during the acoustic observation.
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Fig. 9 Effect of setting depth of the underwater LED
lamp on the sonar image of squid. Range and tilt angle
of sonar were set to 100 m and 60 degrees, respective-
ly. The observation was conducted from 03:14 to 04:40
Sep. 20, 2008.
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Fig. 10 Effect of light intensity of the underwater LED
lamp on the sonar image of squid. Range and tilt angle
of sonar were set to 100 m and 60 degrees, respective-
ly. The observation was conducted from 03:10 to 04:11
Aug. 22, 2009.
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Fig. 11 Changes in echogram of quantitative echosound-
er (split-beam SIMRAD EK60 system) after turning
on the underwater LED lamp. Density of the squid was
calculated within the area enclosed with line.
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