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Fishing efficiency of high capacity (360W) LED fishing lamp
for squid Todarodes pacificus

Young-Il AN*
Dept. of marine police and Technology, Gangwon Provincial College, Gangneung , 210-804, Korea

This study was conducted to investigate the fishing efficiency of an improved LED fishing lamp for squids. A total of 31 fishing
operations were carried out with six-crew commercial fishing vessel Haengbok-Ho (24 tons) on which 43.2kW LED was installed,
along with 14 automatic jigging machines, from October 6 to November 16, 2012. The 19 fishing vessels with Haengbok-Ho were
compared with a control subject was 24 tons or 29 tons. A total illuminating power of metal halide (MH) fishing lamps in the control
fishing vessel was either 84kW or 120kW. The number of automatic jigging machines in the control vessels was 8-18 and the
number of crews engaged for fishing operation was 3-13. Average fuel consumption of LED fishing vessels during fishing operation
was 505.1/ which led to an average fuel consumption of 42.7/ per hour. LED fishing vessel and MH fishing vessel caught on an av-
erage 1,946 squids and 2,439 squids, respectively, during the study period. Crews (hand line and hand reel) caught about 2.2 times
the automatic jigging machines for LED fishing vessel and about 2.1 times for MH fishing vessel. Meanwhile, catches by the fishing
vessels with LED in the combined total number per one line of automatic jigging machine and per crew were 86.6% of that of the
control fishing vessel with MH. Also, fishing vessels with LED per automatic jigging machine achieved 71.8% of catches of that
with MH fishing lamp. The catches of squids per the fishing vessel with IW LED fishing lamp were higher by more than 135.5%
of that in the fishing vessel with MH, which showed a good fishing performance even with only the use of a LED fishing lamp.

Keywords : Fishing efficiency, 360W LED fishing lamp, Squid, MH fishing lamps, Fuel consumption
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o} % (360W) LED %0} 5-9] &g of o]

AL A o]t (Bae etal., 2011; An and Jeong, 2011; Ya-
mashita et al., 2012).

LED 5ol gt &1+ 2000 = 5B 3 5}to] gh=1
(Inada and Arimoto, 2007; Bae et al., 2008; An et al., 2009;
Shikata T. 2010), % 7] o] = LED 5 ©] 5} &bof| tf 3+ o 1
(Bae et al., 2008; An et al., 2009)7} Wk, | Lol = w1}
AR} 33 S A5 ) S (Bae, et al, 2011; Ya-
mashita, et al., 2012; An and Jeong, 2012; An, 2013), o] A
ol HE, Ha A HEe og% 522 LED 59
go| MH 59 1/4& 246}7\] 25hal QT T3 o] A 9

71& Aol 5ol AR E gl B o] 7] W o
LED 59] 4% 4= AR Leols 2757 o
Y7 4H), 87, 470 49 2w A LED 59| 95
3 S 40] 917 wj ol 71 & ol 5ol we Alghuch
S LED 5 FYo2® MH & A S 27k vk o
§HA 0 2 oj 410 Ko 5 Aeo] wom of e ga
57 H =t o & Weksl7] 915k 7w Wstol AL 9
t} (An and Jang, 2013).
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Fig. 1. The Installed flowmeter in the engine room of Haengbok-ho.

Table 1. Principal particulars of the MH vessels (A-S) and LED vessel of Haengbok-ho

LED MH vessel

vessel

Items Haeng
bok-ho A B C D E F G H I J K L M N O P Q R S
Gross tonnage 24 29 42 24 29 29 24 29 24 24 29 24 29 24 24 29 29 29 24 29
Number of crew 6 7 6 7 7 7 13 5 6 7 7 5 6 6 6 3 6 5 7 6
Number of automatic jigging machine 14 14 16 14 14 14 8 14 14 14 16 14 14 14 14 18 14 14 13 14

Type LED (360W) = MH (1500W) >

Fishing lamp Number of lamp 120 =< 80 > 56 56
Electric power (kW) 43.2 =< 120 > 84 84
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Fig. 3. Location of squid jigging operation sites for the LED vessel
of Haengbok-ho off east coast of Korea in 2012.
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Fig. 4. Depth of squid hook during the fishing operation.
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Table 2. Fuel consumption level of the voyage and fishing operation with LED lighting of vessel, Haengbok-ho. The percentage of the voyage
and fishing operation with LED lighting is given in brackets

LED vessel

Haengbok-ho

Date

Fuel consumption (/)

Fuel consmption rate for fishing

Fishing hours

Voyage LED lighting (!/h)
2012.10.6 —10.7 600 (54.5%) 500 (45.5%) 11.2 44.6
10.7—10.8 500 (49.0%) 520 (51.0%) 12.3 422
10.8—10.9 400 (37.0) 680 (63.0) 14.2 48.0
10.9—-10.10 550 (44.7) 680 (55.3) 12.2 55.9
10.10—10.11 650 (49.6) 660 (50.4) 11.5 57.4
10.11-10.12 300 (38.4) 481 (61.6) 12.2 39.6
10.12—-10.13 400 (45.4) 481 (54.6) 12.2 39.6
10.13—-10.14 400 (45.5) 480 (54.5) 11.0 43.6
10.14—10.15 700(60.9) 450 (39.1) 11.0 40.9
10.15—10.16 200 (29.4) 480 (70.6) 11.0 43.6
10.16 —10.17 500 (52.1) 460 (47.9) 11.0 41.8
10.17—-10.18 400 (47.1) 450 (52.9) 10.0 45.0
10.18 —10.19 350 (42.2) 480 (57.8) 12.0 40.0
10.19—-10.20 400 (45.5) 480 (54.5) 12.0 40.0
10.20—-10.21 300 (38.5) 480 (61.5) 12.2 39.5
10.21—-10.22 520 (52.0) 480 (48.0) 12.0 40.0
10.22—-10.23 300 (40.0) 450 (60.0) 11.0 40.9
10.24—10.25 350 (42.2) 480 (57.8) 11.5 41.7
10.25—10.26 300 (38.5) 480 (61.5) 12.2 39.5
10.26 —10.27 500 (50.0) 500 (50.0) 11.5 435
10.27—-10.28 400 (44.4) 500 (55.6) 12.2 41.1
11.3-114 850 (63.0) 500 (37.0) 12.0 41.7
11.4—11.5 950 (65.5) 500 (34.5) 12.7 39.5
11.5-11.6 250 (33.3) 500 (66.7) 12.8 39.0
11.6—11.7 1030 (67.3) 500 (32.7) 12.8 39.0
11.7—11.8 700 (58.3) 500 (41.7) 12.7 39.5
11.8—11.9 300 (37.5) 500 (62.5) 12.5 40.0
11.9-11.10 750 (60.0) 500 (40.0) 11.2 44.8
11.14—11.15 800 (61.5) 500 (38.5) 10.5 47.6
11.15—11.16 1300 (72.2) 500 (27.8) 12.2 41.1
Total 15950 355.4
Average 531.7 11.9 42.7
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Table 3. Number of squids caught with the automatic jigging machine and crew (handline+handreel) of two different fishing lamp vessel, LED
vessel and MH vessel in 2012

LED vessel MH vessel
Haengbok-ho A B C D E F
Date AJM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total
10.7—10.8 872 1308 2180 878 2049 2927 618 1442 2060
10.9—10.10 1091 1939 3030 2148 5012 7160 669 1561 2230 984 2296 3280
10.10—10.11 1260 1480 2740 1112 1668 2780
10.12—10.13 546 1214 1760 928 1392 2320
10.14—10.15 785 1525 2310 747 4743 2490
10.16—10.17 553 1658 2211 1224 2856 4080
10.17—10.18 586 1434 2020 486 1134 1620 434 1736 2170
10.18—10.19 787 1753 2540 1662 3878 5540 1090 1090 2180
10.19—10.20 1177 2883 4060 726 1694 2420
10.21—10.22 455 1295 1750 824 1236 2060
10.22—10.23 189 991 1180
10.24—10.25 300 1200 1500
10.26—10.27 629 1401 2030
11.4—11.5 183 457 640
11.6—11.7 315 525 840
11.9—11.10 110 234 344
MH vessel
G H 1 J K L M
Date AJM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total AIM HF Total
10.16—10.17 1750 3250 5000
10.17—10.18 500 1500 2000 453 1057 1510
10.19—-10.20 2196 5124 7320 2520 2520 5040
10.21—-10.22 356 534 890 822 1918 2740
10.24—-10.25 354 826 1180
MH vessel
N O P Q R S
Date AJM HF Total AJIM HF Total AJM HF Total AJM HF Total AJM HF Total AJM HF Total
10.21—10.22 552 1288 1840
10.22—-10.23 432 648 1080 384 576 960
10.26 —10.27 544 816 1360 640 960 1600
11.6—11.7 354 657 1010
11.9—-11.10 168 392 560
AJM: Automatic Jigging Machine HF: Handline Fishing MH: Metal Halide
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Fig. 5. Comparison of catch of squid between LED vessel and MH
vessel, in comparison of the combined total number per one line of
automatic jigging machine and per crew.
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