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Abstract

In this study, we designed a fishing system to reproduce the underwater movement of the living Sword
tip squid (Loligo edulis) used as bait in the red seabream long line fishery, and conducted the experiment
of the fishing operation in 2 ways, i.e., a pole and line fishing method (fishermen) and a bait control
fishing system used at fishing sites. Based on the catches in fishing operation, the experiment was
conducted over a six times (2014 & 2015), and then 107 fishes were caught by the line fishing method
while 57 fishes were caught by the bait control fishing system. The fishermen method actively controlled
the speed of gear movement upward and downward while checking the reaction of red seabreams to the
bite in the process which a jerk was transmitted to single line hook fishing gear manually. The bait
control fishing system is a passive method which fishermen visually check only the movements at the end
of fishing pole, enabled differentiation of bite reactions of red seabream during fishing operation. Thus, the
difference between fishermen method and the bait control fishing system was found to about 53.3% in the
catches. We confirmed the possibility of a site fishing operation based on the bait control fishing system
designed newly as a result of this study. Improvement is in several areas for commercialization at the site.
This fishing system is expected to be able to find wide-ranging applications as a new labor-saving method
for the fishing red seabreams if it is applied to the fishing sites after aforesaid process.
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[Fig. 1] Photograph of the bait control fishing

system used for the experiment
operation. a. Fishing pole b. Power
supply c. Cruise control lever, d, Roller,
e, Fishing line
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[Fig. 2] Concept figures of the new fishing system. a: Bait control fishing machine, b: Pole, c: Fishing
line, d: Branch line, e: Bait, f: Weight
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[Fig. 3] Schematic drawing of the fishing gear used for the sea field tests. A : The fishing gear used
for the field tests in 2014 year, B : The fishing gear used for the field tests in 2015 year
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<Table 1> Conditions of the field experiments in 2014 & 2015 years

Date Departure time Entry time Depth Water temperature

(m) ()
1 Sep. 2014 18:36 23:48 20 23.6
6 Sep. 2014 05:11 11:34 20 244
7 Sep. 2014 17:54 23:39 20 242
5 Sep. 2015 02:56 13:50 20~40 26.9
7 Sep. 2015 03:10 08:13 20~40 27.7
14 Sep. 2015 03:13 09:50 20~40 27.1
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[Fig. 41 Schematic diagrams of the experiment
operation. (a): Top view, (b): Side view
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<Table 2> Fishing records in the field experiments in 2014 year

Date Fishermen Hauling  machine
Time Species Total Weight | Time Species Total Weight Remark
Length Length
(cm) (g (cm) (8
1 19:25 Red sea bream 25 550
Sep. 19:53 Common conger 70 520
2014 19:58 Common conger 82 580
20:09 Common conger 80 580
20:18 Common conger 75 530
20:27 Red sea bream 28 580
20:28 Red sea bream 19 390
20:32 Red sea bream 35 890
Red sea bream 26 550
20:36 Red sea bream 33 850
20:53 Red sea bream 65 3,180
20:57 Red sea bream 25 520
21:02 Red sea bream 35 850
21:03 Red sea bream 32 820
21:12 Red sea bream 32 820
Red sea bream 31 810
21:14 Red sea bream 33 850
21:18 Red sea bream 40 1,020
21:24 Red sea bream 29 720
21:53 Common conger 85 700 | 21:53 Common conger 63 490
21:59 Red sea bream 31 730
22:02 Red sea bream 42 1,050
22:11 Red sea bream 29 720
22:18 Red sea bream 18 370
22:30 Red sea bream 31 740
23:01 Red sea bream 29 700
23:09 Red sea bream 26 600
Red sea bream 25 510
23:15 Red sea bream 32 760
6 06:25 Red sea bream 32 810
Sep. Red sea bream 30 800
2014 07:15 Thread-sail filefish 45 1,120
07:34 Bamboo leaf wrasse 35 720
08:09 Thread-sail filefish 42 1,050
7 19:50 Chicken grunt 51 1,200
Sep. 19:55 Chicken grunt 52 1,190
2014 20:25 Red sea bream 45 1,300
20:55 Chicken grunt 47 1,390
21:12 Chicken grunt 42 990
21:15 Chicken grunt 45 1,310
21:25 Rockfish 17 200
21:29 Red sea bream 32 750
21:32 Red sea bream 35 820
21:38 Red sea bream 25 590
22:08 Red sea bream 36 890
22:38 Rockfish 15 190
Rockfish 18 220
22:44 Red sea bream 37 850

- 576 -



S0l HES| HABEE S8 olgA2Hel M5 24
10 £20140901-Red sea bream £ oFgrt 20159 99 14YE ofnlo] FeA

—Z

°of 1svtel, &+ 3vhel, FAA 30k, 4o 19t
gE ogsglan, v7lAle] ofFA Aol FeA
of 25vie], = 19k, FAA 1S ok

L R CECEEREC EREEE R

Distance(m)
=

T 2 76.9% P
201598 =AM ofFE H =719
P HE5S ojulo] A& AoF Aol 76 cmo| 3]

, A 4350 goldth 2015 %S A E
ME 2014959 Z=HPAES rRRVHA R s

T o3 gow x9S AN oY, B

71EF oF2] ofFo] Wttt F 639 =94
oA ojwle 107v}E]E olFakda, w7 Aol
FA|A"E 57t E o FEiet, SEWA
20140907-Hook-Fishermen _ E AFEEE ofnla} w7 Ao} o] A AE ] o]F] 9

H &2 533% JE9 2po]E Btk

20149590 2015959 AN A=
[e]

‘* A i \ « shas A@adRel webd thadl Aol 99l

Elaped time(sec)

[Fig. 5] Distance changes the part of bait when
the red sea breams were catches.

i _szn% oo 2

=

| 05~30 mel W,

Distance(m)
=

. ~‘ “ ‘..' i{ 'l' 1 HH” ! 201459} 20159 29 Z2F A ANAM EHA
J !” ’ 2 AgE o3t vl7IAo) oSN LT of sl

1 oA Z zolE HTE owle wlEow s
JAS FAH o =7dA QAL sk

59 £EE s3dor AP, ol It

: Bipe e 449l Fahegol ol AFHEe SP5EI)
[Fig. 6] Distance changes the part of bait when U2 E7xAel WAl AsleEos F=s
the fishermen were controlled by up and olgalx itk o] 7L o)A AT(Koo

down to catch the red sea bream. et al. 2013b)oA TG Aol FoHold
2015359 2B o]Fw ojfo ojx ATHES PEREI v Autel dAska 9l
9 Q4 2 NEE AFAHZ <Taple 3>o tJegp  Fhoolell wbal ujzjAlo] oA AL AT
Ak 2015 98 S oftlel Foge] 2pal, BN BAULE 0w AUy e
A= ke, 5% 4nbe] | 22 upglE oFsr el siglen, Walde] g5l AEA e
9}1 77]x—]]©1 o] x| A®lo] HoAo] 12mby], = AE Al loIM FEe] AAENESAA
= 3ule), B2 ne)E ojgd) 2015d 9 ROl & HA gkt o] Apo]7h o] H7

1
97900 ool Bodel 1wkl % v, Aol Ueht Adolgky wdws, olF o7
wEe (v E o gala, vzl g Aol ofHARRe A ol
Foel subel, B 1vhel, BEe e AEZF AL

elo]

- 577 -



<Table 3> Fishing records in the field experiments in 2015 year

Date Fishermen Hauling  machine
Time Species Total Weight | Time Species Total Weight
Remark
Length Length
(cm) (9] (cm) (&

5 Sword tip squids Sword tip squids Used as
Sep. (Catch 23) (Catch 12) bait
2015 05:00 Red sea bream 76 4,350

06:52 Rock bream 45 1,550
07:02 Rock bream 48 1,600
07:18 Rock bream 40 1,350

07:38  Goldeye rockfish 15 150
08:04  Goldeye rockfish 13 120

08:07  Goldeye rockfish 22 300

08:18 Rockfish 25 350

7 Sword tip squids Sword tip squids Used as
Sep. (Catch 12) (Catch 5) bait
2015 05:28 Goldeye rockfish 17 160

05:49 Rock bream 45 1,500
05:49 Rock bream 45 1,500

06:21 Rock bream 43 1,450
06:32 Rock bream 49 1,670

07:20 Rockfish 27 380

14 Sword tip squids Sword tip squids Used as
Sep. (Catch 15) (Catch 25) bait
2015 06:59 Rock bream 43 1,450

07:03 File fish 37 1,200
07:05 File fish 15 300
07:56 File fish 45 1,520
07:57 Sea bass 35 1,350
08:19 Rock bream 40 1,300
08:30 File fish 42 1,350
08:45 Rock bream 20 350
08:58 Rock bream 49 1,620
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