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A study on the change of the depth and catch of hairtail trolling lines
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In this study, we tested Japanese trolling lines in the Jeju fishery. This fishery simulates the natural marine environment
with many seabed rocks, and has been redesigned and manufactured it to be suitable for the Jeju fishery. In order to ensure
that the trolling lines were deployed at the inhabitation depth of hairtails, the conditions required for the fishing gear to
reach the target depth were determined for use during the experiment. The experimental test fishing was conducted at
the depth of 120 m water in front of Jeju Seongsanpo and in the offshore area of Jeju Hanlim. The fishing gear used
in the test fishing is currently used in a variety of field operations in Japan. However, several problems were identified,
such as twisting of the line during its deployment and excessive sinking of the main line. The fishing gear was, therefore,
redesigned and manufactured to be more suitable for the Jeju fishery environment. For the fishing gear to accurately reach
the target depth, depth loggers were installed at the starting point of the main line and at the 250 m and 340 m points
of the line. Depth and time were recorded every 10 seconds. According to the daytime positioning of hairtails in the lower
water column, the target depth of the fishing gear was set at 100-110 m, which was 10-20 m above the sea floor. At
a speed of 1.9 knots and with a 9 kg sinker attached, the main fishing line was deployed and catch yields at depths of
100 m, 150 m and 180 m were recorded and analyzed. When the 180 m main line was fully deployed, the time for the
hairtail trolling lines to arrive at the appropriate configuration had to be 5 minutes. At this time, the depth of the fishing
gear was 16-23 m above the sea floor, in accordance with the depths at which the hairtails were during the day. In addition,
in order to accurately place the fishing gear at the inhabitation water depth of hairtails, the experimental test fishing utilized
the results of the depth testing that identified the conditions required for the fishing gear to reach the target depth, and
the result was a catch of up to 97 kg a day.
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Table 1. Specification of the improved trolling lines

Item Specifications
Japanese trolling line Improved trolling line
Towing warp
Material Wire rope Wire rope
Diameter (mm) 1.55 1.50
Main line
Material Nylon monofilament Nylon monofilament
Length (m) 378 383.3
Branch line
Material Nylon monofilament Nylon monofilament
Diameter (mm) 1.10 1.55
Length (m) 4.5 3.5
Singker line
Material Polyester Nylon
Diameter (mm) 5 3
Length (m) 5.0 5.0
Singker
Material Lead Lead
Size (diameter x height, mm) 60 x 150 60 x 150
Sinking force (kgf) 522 7.83
Float line
Material Nylon Nylon monofilament
Diameter (mm) 0.6 0.7
Float
Material Polyethylene Polyethylene
Size (diameter % length, mm) 59 x 89 59 x 89
Buoyancy (kgf) 120 120
Number (ea) 3 6
Three-way Snaf
Towing warp
300 /ﬂ
022/ Float
N
iﬁ - Floatline
i — 315

[ 4
Sinker line I 5
0 Branch line 36ea

Sinkery,

y

Sinker

Branch line 20ea

Swivel

35

Branchline 20ea
Branch line 6ea

Fig. 2. Arrangement of the hairtail trolling lines.
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Fig. 3. Installed position of depth logger (A, B, C).
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Fig. 4. Schematic drawing of trolling lines with depth logger.
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Fig. 5. Submerged depth and sinking shape of main line as time elapse (Towing warp length
(A) 100 m, (B) 150 m, (C) 180 m).
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Table 2. Submerged depth of main line as time elapse at the position A, B and C in the figure 5
(unit: meter)

Towing warp

Time / Depth logger A (start) B (250 m) C (340 m)
length
20 s 67.71 10.18 33.02
120 s 65.25 34.48 51.98
100 m 300 s 67.71 53.89 60.56
480 s 67.71 58.15 57.35
600 s 67.13 59.00 56.00
20 s 104.27 62.44 79.07
120 s 101.74 76.78 87.87
150 m 300 s 94.65 86.23 88.71
480 s 90.81 87.33 87.57
600 s 93.27 86.66 88.02
20 s 111.43 86.51 91.28
120 s 109.41 92.52 100.16
180 m 300 s 104.49 96.62 100.54
480 s 95.30 95.64 96.22
600 s 92.19 94.13 92.81
Al&oftof oSt éiIEF_?:.* o] 3]k 58.8 kgo] 3L, 13] 2w o]FeFS 5.94 kg
20174 Aol H AR E(SIBE)RE AFOITE 0§ o]gith ofeh 2 AvHs, A ks (Oita ken)?] 2
3k %9442 Table 30ﬂ ehholnh ARES 108 ATHA F QMG 19 HaE 23 ofzle
b AAsto] F 588 kgl AAIE ofglshqlt 1Y Hal 44 kgt W2 o] 2]gfo| QILMFRDC, 2015). E35F 9%
Table 3. Fishing result of hairtail trolling lines
o o Fishing Submerged length of Ship Number of Hairtail
Fishing Fishing X k
. . water depth towing warp speed fishing catch amount
date (time) position .
(m) (m) (knot) (times) (kg)
Aug. 11, 33° 24" N % N _
2017 (night) 126° 12/ E 60~80 65~70 1.5~2.0 13 97
Aug. 14, 33° 24" N
2017 (night) 126° 12’ E 60~80 65~70 1.5~2.0 11 74
Aug. 17, 33° 27 N % _ _
2017 (day) 126° 12’ E 60~80 81~113 1.5~2.0 5 33
Aug. 19, 33° 27 N % _ 2
2017 (day) 126° 12/ E 60~80 81~113 1.5~2.0 10 37
Aug. 25, 33° 24" N
2017 (night) 126° 12/ E 60~80 65~70 1.5~2.0 12 56
Aug. 28, 33° 27 N 9 _ 9
2017 (night) 126° 12 E 60~80 65~70 1.5~2.0 13 83
Sept. 04, 33° 27 N 9 _ 2
2017 (day) 126° 12 E 60~80 81~113 1.5~2.0 9 43
Sept. 06, 33° 27 N
2017 (night) 126° 12 E 60~80 65~70 1.5~2.0 13 69
Sept. 13, 33° 20' N _ 9 2
2017 (day) 126° 05’ E 90~100 129~145 1.5~2.0 5 36
Nov. 14, 33° 24" N
2017 (night) 126° 12 E 60~80 65~70 1.5~2.0 8 60
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