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Abstract
This report represents a summary of bottom trawling conducted by the Training Ship Kagoshima-maru (66.92 m, 1284 t), Faculty of Fisheries,

Kagoshima University, in the East China Sea during academic years 2016, 2017 and 2018 (from April to March of the following year). Bottom

trawling is a main content of hands-on training provided onboard the Kagoshima-maru. The students participated in training voyages have an

experience of bottom trawl fishing, and they can also perform broad range of practices utilizing the trawl catches and fishing logs as well (ex.

Estimating density of groundfish species, freshness assessment, analysis of length-distributions of species captured). The results of 5 tows presented

here include fishing log (position, towing course and speed, water depth, net geometry, weather and sea state) and weight and number of captured

organisms.
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Fig. 1 The distribution of individual hauls made by the Training Ship Kagoshima-maru in the East China Sea during 2016, 2017 and 2018 academic

years (April to March of the following year).
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Fig. 2 Diagram of bottom trawl used for practices onboard Training Ship Kagoshima-maru during this study.
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Table 1 Fishing log from bottom trawl made by the Training Ship Kagoshima-maru on the continental shelf of the East China Sea during 2016, 2017
and 2018 academic years (April to March of the following year).

Academic year 2016
Haul No. 1 2 3 4 5 6 7
Date 5/21/2016 5/21/2016 6/26/2016 6/26/2016 6/27/2016 11/26/2016 12/4/2016
Moon age 14.2 14.2 20.9 20.9 21.9 26.3 4.5
Shot codend Time 9:50 13:02 13:19 19:06 8:00 08:17 12:46
Latitude 31-15.78 N 31-16.24N 31-06.33 N 31-00.89 N 31-14.50 N 31-16.42 N 31-15.93N
Longitud 127-59.60 E 127-54.33 E 127-26.81 E 127-32.48 E 127-53.10 E 127-50.88 E 127-56.59E
Shot trawl doors Time 9:57 13:10 14:05 19:13 807 08:25 12:52
Latitude 31-16.10N 31-15.65N 31-04.68 N 31-00.92 N 31-1420N 31-17.04 N 31-16.34N
Longitud 127-58.77E 127-54.83 E 127-27.09 E 127-32.03 E 127-52.80 E 127-50.80 E 127-56.38E
Net touched down Time 10:10 13:19 14:17 19223 8:17 08:35 13:03
Latitude 31-16.47N 31-15.08 N 31-04.25N 31-00.93 N 31-13.79N 31-17.67N 31-17.00N
Longitud 127-57.69 E 127-55.32E 127-27.36 E 127-31.46 E 127-52.29 E 127- 50.63 E 127-56.05E
Net took-off Time 10:44 14:25 15:18 19:58 8:52 09:25 13:41
Latitude 31-17.24 N 31-1191N 31-02.32N 31-00.87 E 31-13.19N 31-20.24 N 31-18.73E
Longitud 127-55.75 E 127-57.96 E 127-29.06 E 127-29.98 E 127-50.18 E 127-49.91 E 127-55.42E
Trawl doors retrieved ~ Time 10:55 14:36 1527 20:06 9:01 09:37 13:48
Latitude 31-17.48 N 31-11.46 N 31-02.15N 31-00.88 N 31-13.26 N 31-20.63 N 31-09.09N
Longitud 127-55.25E 127-58.25E 127-29.30 E 127-29.60 E 127-49.67 E 127-49.80 E 127-55.28E
Hauled up codend Time 11:04 14:45 1542 20221 9:09 0945 13:56
Latitude 31-17.54N 31-10.99 N 31-01.63 N 31-00.74 N 31-13.37N 31-21.08 N 31-19.60N
Longitud 127-54.68 E 127-58.21 E 127-29.99 E 127-28.78 E 127-49.09 E 127-49.66 E 127-55.15E
Towing duration (min.) 34 66 61 35 35 50 38
Towing course (°) 285 150 165 280 212 0 330
Towing distance (NM) 1.8 3.7 2.5 1.1 2.0 2.6 1.8
Warp length (m) 460 470 288 288 420 430 410
Current direction (°) 49 79 6 110 6 0 356
Current speed (kt) 1.0 0.9 0.6 0.4 0.6 0.8 0.5
Water depth (m) Start of tow 145 143 120 123 133 139 142
1/3 elapsed 143 146 102 122 139 139 142
2/3 elapsed 143 147 119 122 139 139 141
End of tow 142 157 120 122 140 139 141
Vessel speed (kt)
though the water Start of tow 2.7 2.1 2.1 2.1 35 2.5 2.1
1/3 elapsed 2.7 2.0 2.0 1.9 33 2.4 2.0
2/3 elapsed 2.5 2.0 2.1 2.0 39 2.4 1.9
End of tow 23 1.2 1.8 1.6 2.6 2.5 1.8
over the ground Start of tow 3.6 33 22 22 1.9 32 2.9
1/3 elapsed 33 3.7 22 23 1.6 3.1 2.9
2/3 elapsed 33 3.8 2.7 2.5 2.0 32 2.8
End of tow 29 32 2.9 1.8 1.9 3.1 2.9
Net geometry
Net speed (kt) Start of tow - - 2.0 - - 1.1 -
1/3 elapsed - - 1.9 - - 1.1 -
2/3 elapsed - - 2.1 - - 1.1 -
End of tow - - 2.1 - - 1.1 -
Wing-tip distance (m)  Start of tow 25.3 10.6 - - - - -
1/3 elapsed 23.0 25.1 - - - - -
2/3 elapsed 243 24.2 - - - - -
End of tow 23.8 10.5 - - - - -
Vertical net opening (m) Start of tow - 7.0 - - - 33 4.4
1/3 elapsed - 6.3 - - - - 39
2/3 elapsed - 49 - - - - 3.0
End of tow - 10.5 - - - 3.0 3.6
Weather c r be b r be o
Wind direction East ENE West WSW ENE West WNW
Beaufort scale 5 5 3 3 5 3 4
Sea state 4 4 3 3 3 2 3
Atmospheric pres. (hPa) 1015.5 1014.8 1012.9 1013.0 1010.7 1023.0 1018.6
Air temperature (°C) 21.6 21.4 23.7 23.2 21.4 15.5 18.0
Water temperature (°C) Sea surface 20.2 20.2 23.8 25.0 24.9 23.0 23.9

Trawl depth 14.6 = - - - - -
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Academic year 2016 2017

Haul No. 8 1 2 3 4 5 6

Date 12/5/2016 5/21/2017 6/24/2017 6/25/2017 6/25/2017 10/12/2017 10/12/2017

Moon age 5.5 24.5 29.2 0.2 0.2 21.8 21.8
Shot codend Time 8:37 9:13 15:10 8:14 13:06 12:50 14:10

Latitude 31-35.2IN 31-18.04 N 31-13.25N 31-00.89 N 32-08.03N 31-22.75N 31-20.46 N

Longitud 127-52.59E 127-55.70 E 127-58.01 E 127-32.48 E 127-48.04 E 127-2843 E 127-29.85E
Shot trawl doors Time 844 9:22 15:17 821 13:13 12:57 14:15

Latitude 31-35.47N 31-18.75N 31-13.22N 31-00.92 N 32-07.58 N 31-2241N 31-20.21N

Longitud 127-51.96E 127-55.93 E 127-5745E 127-32.03 E 127-4825 E 127-28.60 E 127-29.99 E
Net touched down Time 9:17 9:35 1529 837 1324 13:05 1422

Latitude 31-36.15N 31-19.67N 31-13.39N 31-00.93 N 32-06.82 N 31-22.08 N 31-19.95N

Longitud 127-49.93E 127-56.10 E 127-56.47E 127-31.46 E 127-48.74 E 127-28.75 E 127-30.13 E
Net took-off Time 9:49 10:05 16:00 9:02 13:55 1342 15:01

Latitude 31-36.88N 31-22.71N 31-14.66 N 31-00.87 E 32-05.51N 31-21.31N 31-19.25N

Longitud 127-48.07E 127-56.44 E 127-55.00 E 127-29.98 E 127-50.59 E 127-29.18 E 127-30.55 E
Trawl doors retrieved ~ Time 10:00 10:17 16:13 9:14 14:04 13:50 15:05

Latitude 31-37.11N 31-22.17N 31-15.30N 31-00.88 N 32-05.45N 31-21L19N 31-19.18 N

Longitud 127-47.47E 127-56.41 E 127-55.04 E 127-29.60 E 127-51.48 E 127-29.28 E 127-30.60 E
Hauled up codend Time 10:10 10226 1624 923 14:15 13:58 15:15

Latitude 31-37.23N 31-21.64 N 31-16.08 N 31-00.74 N 32-05.44 N 31-21.04 N 31-19.04 N

Longitud 127-47.03E 127-56.37E 127-55.07E 127-28.78 E 127-52.02 E 127-29.45E 127-30.76 E
Towing duration (min.) 32 30 31 25 31 37 39
Towing course (°) 290 7 280 309 170/160/140 150 150
Towing distance (NM) 1.8 2.1 1.9 2.5 2.0 0.8 0.8
Warp length (m) 420 430 450 450 450/470 380 380
Current direction (°) 317 80 309 324 50 320 320
Current speed (kt) 0.5 0.8 0.4 2.0 0.4 1.2 1.4
Water depth (m) Start of tow 140 142 146 152 149 124 127

1/3 elapsed 140 143 145 150 150 123 126

2/3 elapsed 142 145 145 149 151 123 127

End of tow 141 142 143 150 148 123 127
Vessel speed (kt)
though the water Start of tow 3.0 32 2.4 2.1 3.7 1.8 3.6

1/3 elapsed 34 32 2.5 22 2.9 2.8 22

2/3 elapsed 33 32 2.5 25 3.0 2.7 34

End of tow 23 3.0 2.2 23 2.8 2.7 32
over the ground Start of tow 1.8 42 35 4.7 3.8 1.6 2.2

1/3 elapsed 22 4.0 3.6 5.0 43 1.7 0.9

2/3 elapsed 2.1 39 3.7 5.4 42 1.8 1.5

End of tow 1.1 3.6 35 5.2 4.0 1.3 1.8
Net geometry
Net speed (kt) Start of tow - 1.1 22 1.1 1.1 - -

1/3 elapsed - 1.1 2.5 1.1 1.1 - -

2/3 elapsed - 1.1 23 1.1 1.1 - -

End of tow - 1.1 2.3 1.1 1.1 - -
Wing-tip distance (m)  Start of tow - - - - - - -

1/3 elapsed - - - - - - -

2/3 elapsed - - - - - - -

End of tow - - - - - - -
Vertical net opening (m) Start of tow 37 8.0 54 6.4 9.5 5.0 2.0

1/3 elapsed 2.1 5.0 7.0 8.8 6.1 4.0 4.0

2/3 elapsed 4.0 4.0 4.6 9.5 7.2 12.0 5.0

End of tow 32 4.1 6.0 12.3 3.1 6.0 5.0
Weather be C T c o be be
Wind direction NwW ESE SW North SSW WSW West
Beaufort scale 4 5 7 4 1 2 2
Sea state 3 3 5 3 4 2 2
Atmospheric pres. (hPa) 1019.9 1014.9 1002.2 1002.1 1004.2 1014.1 1013.9
Air temperature (°C) 17.2 224 25.1 229 23.8 26.5 25.6
Water temperature (°C) Sea surface 235 22.8 24.2 235 23.4 26.6 26.7

Trawl depth - - 15.3 15.5 15.1 17.0 17.3
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Academic year 2017 2018
Haul No. 7 8 9 10 11 1 2
Date 10/13/2017 11/26/2017 11/26/2017 2/16/2018 2/16/2018 5/19/2018 5/31/2018
Moon age 22.8 7.5 7.5 0.1 0.1 35 15.5
Shot codend Time 847 9:15 12:55 9:22 13:01 10:11 13:18
Latitude 31-24.73N 31-16.56 N 31-20.60 N 31-18.75N 31-24.48N 31-14.98 N 31-15.34N
Longitud 127-53.50 E 127-55.86 E 127-53.88 E 127-54.62 E 127-55.36 E 127-53.80 E 127-57.32 E
Shot trawl doors Time 8:53 921 13:02 9:29 13:09 10:18 1325
Latitude 31-24.24N 31-17.22N 31-20.34 N 31-19.33N 31-25.02N 31-14.95N 31-15.90 N
Longitud 127-53.40 E 127-55.57E 127-54.26 E 127-54.52 E 127-55.14 E 127-56.66 E 127-58.06 E
Net touched down Time 9:02 931 13:12 9:40 1320 10:32 1335
Latitude 31-23.68 N 31-17.82N 31-19.9 N 31-20.16 N 31-25.65N 31-13.59N 31-16.22N
Longitud 127-53.29 E 127-5531 E 127-54.89 E 127-54.40 E 127-55.26 E 127-53.36 E 127-58.60 E
Net took-off Time 9:41 10:06 1348 10:10 1341 11:02 14:00
Latitude 31-22.18 N 31-1932N 31-19.37N 31-21.62 N 31-26.37N 31-1296 N 31-16.30 N
Longitud 127-52.90 E 127-54.63 E 127-55.68 E 127-5433 E 127-55.26 E 127-52.00 E 128-00.00E
Trawl doors retrieved ~ Time 9:46 10:14 13:54 1025 13:54 11:13 14:05
Latitude 31-21.92N 31-19.67N 31-19.27N 31-22.27N 31-26.81 N 31-1291N 31-16.03N
Longitud 127-52.90 E 127-54.47E 127-55.82 E 127-54.38 E 127-55.55 E 127-51.43 E 128-00.66 E
Hauled up codend Time 9:54 10221 14:02 10:34 14:01 1121 14:17
Latitude 31-21.48 N 31-20.06 N 31-19.06 N 31-22.54 N 31-27.13N 31-1291N 31-15.71N
Longitud 127-52.83 E 127-54.35E 127-56.09 E 127-54.51 E 127-55.71 E 127-50.85 E 128-01.31 E
Towing duration (min.) 39 35 36 30 21 30 25
Towing course (°) 185 340 130 340 340/350 180 040/ 050
Towing distance (NM) 1.5 1.7 0.9 1.5 0.9 2.0 1.3
Warp length (m) 420 400 400 400 400 400 450
Current direction (°) 256 264 321 16 98 327 113
Current speed (kt) 0.1 0.2 0.9 0.4 0.6 0.6 1.2
Water depth (m) Start of tow 139 142 141 142 143 142 146
1/3 elapsed 140 141 141 141 14 142 147
2/3 elapsed 142 141 143 141 - 144 149
End of tow 141 142 143 143 143 142 -
Vessel speed (kt)
though the water Start of tow 2.6 1.8 2.4 2.9 2.2 2.7 2.7
1/3 elapsed 2.4 22 2.0 2.9 2.3 2.6 3.1
2/3 elapsed 2.4 2.1 2.0 2.7 - 2.6 3.8
End of tow 22 2.1 1.8 2.7 1.7 2.0 -
over the ground Start of tow 2.6 2.6 1.8 3.0 2.1 2.6 32
1/3 elapsed 2.6 2.9 2.7 3.0 2.2 2.6 3.8
2/3 elapsed 2.6 3.0 2.4 2.9 - 3.0 3.9
End of tow 2.7 2.9 2.8 3.0 1.4 3.1 -
Net geometry
Net speed (kt) Start of tow - - - - - - -
1/3 elapsed - - - - - - -
2/3 elapsed - - - - - - -
End of tow - - - - - - -
Wing-tip distance (m)  Start of tow - - - - - - -
1/3 elapsed - - - - - - -
2/3 elapsed - - - - - - -
End of tow - - - - - - -
Vertical net opening (m) Start of tow 4.4 5.7 6.0 5.0 6.7 7.0 7.0
1/3 elapsed 2.0 4.0 4.6 2.6 6.1 6.0 7.0
2/3 elapsed 3.0 2.9 5.0 32 7.0 6.7
End of tow 2.8 34 4.0 3.1 4.0 6.0 -
Weather c r r r o o r
Wind direction NNE WNW NW North NNW NE North
Beaufort scale 5 4 2 3 4 5 3
Sea state 5 2 2 3 3 2 1
Atmospheric pres. (hPa) 1017.1 1024.6 1023.2 1016.7 1015.5 1009.7 1011.6
Air temperature (°C) 23.4 16.4 16.2 11.2 12.1 19.8 21.6
Water temperature (°C) Sea surface 26.2 22.9 22.7 18.5 18.0 20.5 224
Trawl depth 17.2 15.5 15.6 - - 13.8 -
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Academic year 2018

Haul No. 3 4 5 6 7 8

Date 6/1/2018 6/1/2018 10/13/2018 10/13/2018 12/1/2018 12/1/2018

Moon age 16.5 16.5 3.8 3.8 233 233
Shot codend Time 841 14:14 8:48 13:01 11:01 14:00

Latitude 31-32.98 N 31-56.89 N 31-04.5N 31-03.33N 31-06.56 N 31-09.57N

Longitud 127-37.97E 127-3440 E 127-47.8 E 127-46.64 E 127-42.54 E 127-59.00 E
Shot trawl doors Time 847 14:19 8:55 13:08 11:07 14:07

Latitude 31-32.50 N 31-56.52 N 31-043N 31-03.13N 31-06.38 N 31-09.36 N

Longitud 127-37.62 E 127-3440 E 127-47.7E 127-46.88 E 127-42.07E 127-58.54 E
Net touched down Time 8:59 14:30 9:07 13:15 11:15 14:16

Latitude 31-31.80 N 31-55.88 N 31-03.8 N 31-02.89 N 31-06.14 N 31-09.14 N

Longitud 127-37.10E 127-34.38 E 127-47.2 E 127-47.17E 127-41.70 E 127-58.00 E
Net took-off Time 9:34 15:00 9:45 13:55 11:50 14:50

Latitude 31-30.65 N 31-54.71 N 31-02.6 N 31-02.29 N 31-05/29 N 31-08.45 N

Longitud 127-36.16 E 127-3431 E 127-459E 127-48.21 E 127-40.26 E 127-56.05 E
Trawl doors retrieved ~ Time 9:44 15:14 9:51 14:01 11:59 15:00

Latitude 31-30.38 N 31-54.27N 31-02.5N 31-02.25N 31-05.16 N 31-08.36 N

Longitud 127-35.97E 127-34.28 E 127-45.7E 127-48.43 E 127-40.00 E 127-55.71 E
Hauled up codend Time 9:51 1521 9:58 14:08 12:06 15:07

Latitude 31-30.13N 31-54.03 N 31-023N 31-02.19N 31-05.00 N 31-08.24 N

Longitud 127-35.89 E 127-34.12 E 127-454E 127-48.75 E 127-39.69 E 127-55.32 E
Towing duration (min.) 35 30 38 40 35 34
Towing course (°) 210 180 200 140 230 240
Towing distance (NM) 1.3 1.3 1.4 0.9 1.5 3.0
Warp length (m) 400 410 500 450 420 450
Current direction (°) 351 27 291 336 38 38
Current speed (kt) 0.6 0.3 1.2 1.6 0.7 0.5
Water depth (m) Start of tow 135 137 145 145 135 151

1/3 elapsed 137 137 145 146 134 150

2/3 elapsed 136 138 144 146 134 150

End of tow 135 139 144 147 133 149
Vessel speed (kt)
though the water Start of tow 1.4 2.7 3.0 34 32 3.1

1/3 elapsed 1.6 2.2 2.9 35 2.9 3.0

2/3 elapsed 1.7 1.4 2.9 35 3.0 3.0

End of tow 1.2 0.2 2.4 2.9 2.8 3.0
over the ground Start of tow 2.6 2.5 2.6 1.8 29 33

1/3 elapsed 2.6 2.4 2.8 1.8 2.6 32

2/3 elapsed 2.6 2.4 2.6 2.1 2.6 32

End of tow 2.0 2.5 2.4 1.8 2.5 2.8
Net geometry
Net speed (kt) Start of tow - - - - - -

1/3 elapsed - - - - - -

2/3 elapsed - - - - - -

End of tow - - - - - -
Wing-tip distance (m)  Start of tow - - - - - -

1/3 elapsed - - - - - -

2/3 elapsed - - - - - -

End of tow - - - - - -
Vertical net opening (m) Start of tow 7.6 8.0 7.0 3.2 5.3 42

1/3 elapsed 6.6 9.0 6.0 9.0 3.6 3.7

2/3 elapsed 3.9 9.0 4.0 6.8 2.6 2.3

End of tow 4.2 9.0 5.0 9.6 1.6 -
Weather be be be be o o
Wind direction NNE NwW NE North East ENE
Beaufort scale 4 3 2 3 3 4
Sea state 3 1 3 3 2 3
Atmospheric pres. (hPa) 1013.5 1013.6 1022.8 1021.8 1024.0 1022.2
Air temperature (°C) 20.5 21.6 20.5 21.1 20.3 20.3
Water temperature (°C) Sea surface 21.0 21.1 25.1 249 234 23.1

Trawl depth 14.4 13.6 - 14.7 17.4 17.4
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