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Studies on the Movement of Set Tuna Long-line

Yuichiro Yamagucui, Hiroshi Kosayasui, Tetsuro JINNO,

Isamu IstiiIKura and Makoto UcHIDA

Faculty of Fisheries, Mie University

In the experimental cruises to the southern area of Japan on the T.V. Seisui-
maru, we measured the horizontal and vertical movement of the tuna long-line in
the water.

The speed and direction of horizontal movement of the long-lone was determined
by the periodic variation of the long-line’s setting position.

The results obtained are as follows;

1) Speed of the horizontal movement is from 5em, sec. to 97em, sec., and the
alteration of the moving speed and direction are rapid.

2) Record of the depth meter attached to the end of the branch-line is varied
mainly by the shortening rate of the main-line. The depth meter moved up and
down between 20 meters and 30 meters per 30 minutes in the water.

3) Depth of hooks 9.0km away from the ship were changed by the strong hauling
power of the line hauler.

4) When the height of the wave reached about 4 m, the hooks began tomove up
and down between 0.3m and 0.5 m.

Key words | movement of tuna long-line
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Fig. 1. Location of test sites for tuna long-line fishing experiment.

Table 1.Gauge and length of long-line used in this experiment

Gauge Length Numbers
Main-line Mansen #13 50m X12 1
Branch-line Mansen #7 15m 11
Sekiyama Ronyaa 3.5mm¢ 10m 11
Turimoto wire #28X3X3 3m 11
Hook 3.6 sun 11
Buoy Raitak LLM-4 30em¢ 2
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Table 2. Data for the experimental fishing

Setting the line Round made along Hauling the line Wind

the line Direction
Exp. Force
No. Date Time LatN Long.E | Time Lat.N Long.E | Time LatN LongE (m/ sec)

1 | 15th-Nov. {0358 280210 141-08.0 | 0632 27--48.3 141=12/1 | 1155 27>48.2 141—08.9
1983 0632 27~48.3 141—12.3 {0821 28—01.5 141-07.5 | 1608 28~01.4 141—02.2 | NE 4~ 7

2 |16th # |0457 26—04.8 141—40.8 | 0734 25~51.0 141—47.0
0651 256—51.0 141—47.0 | 0845 26—03.1 141~43.0
1408 26—02.0 141—42.5 NE 1~4
1519 25—49.2 141—46.0
17th # 0702 25—49.0 141—48.6 | 1245 256—46.7 141-49.1
0811 26—00.0 141-—50.2 | 1647 25—58.5 141-50.8 | NNW 0~ 1

3 | 18th #0459 26—14.1 144—11.5 | 0800 26—05.7 144—11.6 NNE 2~5
0607 26—05.2 144—11.3 10846 26—14.5 144~11.8
1409 26-—-05.3 144—16.0
1452 26—12.8 144—~16.5
19th  » 0738 26—00.8 144—21.9 | 1144 26—00.4 144—22.9 E 4~7
0824 26—08.2 144-20.8 | 1620 26-06.6 144—24.2

4 | 14th-Nov. | 0326 19—57.6 135~23.3 1200 19—40.8 135—11.1{ NE 6~7
1985 0539 19—42.8 1356—17.1 1634 19—52.3 135—14.9

5 ]15th » {0329 19—52.1 135—43.0 1156 19—48.0 135—41.8| NNE 7~ 8
0450 19—59.9 1356—43.1 1611 19-52.9 135—41.1

6 | 16th » 0325 21—32.1 135—16.1 | 0746 21-37.0 135—20.8 | 1156 21—28.5 135~18.1 NE 9~10
0436 21—-39.1 135—20.3 | 1049 21-29.2 135~17.0 | 1611 21—31.6 135—22.2

7 {17th #0323 22—01.0 136—24.7 | 0746 22—10.7 136—23.3 | 1153 22—00.5 136—22.6 | NNE 8~ 9
0437 22-10.5 136—24.6 | 1045 22~00.5 136—23.2 | 1615 22~11.1 136~19.1

8 |28th /10336 26—25.3 130~43.5 0748 26—35.5 130—45.6 | 1225 26—23,8 130—43.7 | NE 12~15
0519 26—35.4 130—45.0 | 1115 26—24.4 130-43.5 | 1645 26—31.4 130~44.6

9 |30th # 10822 27—45.2 134—36.9 | 0440 27—53.0 134~35.2 [ 1154 27—44.2 134—32.2 | ESE 9~10
0440 27—53.6 134~-35.9 1 0606 27—44.7 134—35.0 | 1615 27—48.8 134—31.4




94 Wi —B0 - AR - BEBRERS) - A B NE W

B - BROMER L, ARG LIHNE TOMICIT L~ EZ b Y ofilsE, o5 QEIE{E
ST (M U 2o HUBF B ARSI GRS R , TS ko TR KERTI &L 2,

WP B N BRI EERIC L > TEDb S, AR TIEEE Lol £ kP ¢
CHBLe DK=L /LOKTHEliRED b L2, Lidi- TRMES/ NSRBI S
DHTHFENZZ LI D,

Eh IR e T2 HEMEEIC L 2MEAEEIC R s N T B 0T, BIEREICEA
E AL L OB & o TR S L2508 DALz D v TR B O SER R 2 A L2, =
NEWEPEREHEKinE 75, MEH ) PR HERE LT EHIC K> T—E0# N Tk b,
BEBEd 5 2 0 IR R RO IERYC A MR 08 % 5Red, v 7S & B AED & 2 R o BE
BEMEL:, oMY | $50RMETH - T, BT E0ORHRKn BB L2, T2W
HEIE AL BEED S RIFS AR K im 2 SR L 72,

WEBHEL THrLBINT 2 F TOMICGSHCI L 2 e d J B2 T 50 %5 260,
FHEBRT 2o BRCAKRERTB S — 0458 (HIEFER) ®EMURICHE U DT, LElZdhdo 6 Fik
T, i3 L0 BEICE W 3FD L RO DT 2, 2 s KBS IR/ N O T
KRPEFEELOCL, HEKLIZATFH ) —DEEE2HWZ,

PR BRI IR RO AT - 12,

R ERE

MEDPHHEI N T LHPENS E TOMICEER CEn & ) 2llli 29 5043, $ghclL 2
i & MU RADBEREE 25 ) 2 TELHTEELZI L TH S,

HERDKFBEICDWT

BRI &SR EL 7RI 2 Fig. 2108 Y, B OISO FH) L 7251 %
AL, WIS Lo TR W HEHLER 2 L T2 Z &hvhar b, EANS 9 | & Ll s
IS N T BDT, FED SIEMOIC - A - dil ORI 2 By 1) & Bl fRE % 5K

L ]

N .

2607

=~

1112 26064

50+

5¢
X 0"
oo, 1 ox FEghl 5

)54
EXp. 2 X 1fpeiy b




A S N~ 2 o i H O 95

20
X L T It
‘ 2
ol 3 ] 1
4 504 ‘
5 b
3
X 20 A
Exp. 3 x 26-00 N
p 1W-10°E
111 .
e 1 x ZEYY
X 0 i X 2.‘)"
x°00 40 j
! 1
b 10+ 1
} 3 2
2
3 -t
, 2 1
5Q 30" 3
BN e e s e e o
- x 20 25
200U N 20-u1' N 22%00°H
Bp.5 x 3R Exp. 6 x j3hih 0 Exo. 7 % y3feipe
E 1712
1
30+ <7 504 2
7 3 1 3
g .'...«‘5-0, X 'I“'|x‘1"0'
26220 N 27740 N
0. 8 x SRIGH Bxp. 9 X )3ip30E

Fig. 2. Horizontal movement of set long-line, long-line was moved in
numerical order.

Mark © indicates position where two depth-meters were hung.
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Table 8.List of movements of experimental long-line, evaluated from Fig. 2

Position of North part Middle part South part
Exp. long-line
No. Direction  Speed Direction Speed Direction  Speed
1 1~2 230° 10.3cm/sec 140° 51.4cm/sec 163° 41.2cm/sec
2~3 270 30.9 263 36.0 265 25.7
2 1~2 129 30.9 142 51.4
2~3 201 10.3 193 15.4 213 15.4
3~4 107 20.6 100 20.6 100 10.3
4~5 160 16.3 193 15.4 170 20.6
3 1~2 29 5.1 12 20.6 13 15.4
2~3 113 36.0 110 41.2 94 30.9
3~4 142 15.4 135 15.4 130 20.6
4~5 115 20.6 120 15.4 120 15.4
4 1~2 228 41.2 230 87.7 230 92.6
2~3 270 10.3 272 41.2
3~4 255 36.0 250 41.2 272 56.6
5 1~2 188 36.0 180 30.9 183 30.9
2~3 200 30.9 220 30.9 230 25.7
¢ 1~2 165 30.9 165 20.6 150 20.6
2~3 165 36.0 155 41.2 145 66.9
7 1~2 278 15.4 240 15.4 260 10.3
2~3 278 20.86 285 25.7 260 46.3
8 1~2 g2 10.3 90 5.1 180 5.1
2~3 188 20.6 175 20.6 155 36.0
9 1~2 250 66.9 252 36.9
2~3 223 25.7 230 10.3 260 25.7
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Fig. 3. Distribution of shortening rates (Kn) on each basket (No.1~ No.50).
Ordinate : (Kn) value,

Abscissa | Disposition of each basket. North end of the long-line was arranged

on left side.
The (Kn) value was given by Kn=¢/L.,
where
¢: Horizontal distance measured between buoy and buoy.
L Length of main-line used on 1 basket, always 600 meters in this experiment.
The initial mean shortening rate Kim (— — —) was given by Kim=¢7/L,
where
£': Horizontal distance measured in the course of Seisuimaru’s shooting line
operation.
L' : Total length of main-line used on 50 baskets, always 30,000 meters in this

experiment,

The final mean shortening rate Kfm (— ) was given by Kfm=¢" /L
where
¢" : Horizontal distance measured on course of Seisuimaru’s hauling line
operation,
In Exp. 2 and 3 fluctuation of Kn value on each basket was observed
------- 1st measurment, ————— 2nd measurment, —— 3rd measurment.

~— Indicate position where two depth-meters were hung.
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Table 4. Variation of mean shortening rate

Exp. No. Kim Kfm Variation
7 0.58 < 0.77 0.19
1 0.86 < 0.90 0.04
8 0.62 = 0.61 0.01
6 0.47 > 0.38 0.09
3 0.55 > 0.45 0.10
2 0.90 > 0.77 0.13
5 0.48 > 0.32 0.16
4 0.97 > 0.70 0.27
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Fig. 4. Record of up-and-down movement of depth-meter. Figures indicate branch
number where depth meter was tied.
Ordinate . Depth in meter,
Abscissa | Time required after the long-line was set(hour)
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Fig. 6 . Sinking speed of depth-meter.
Ordinate : Speed on/sec.
Abscissa : Shortening rate of main-line measured at setting of line (Kim),
Each depth-meter was tied on No.1(X),No.2 ([1), No.3(®), and No.6(O)

branch-line respectively.
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Fig. 7~ 9. Record of the microscopic movement of depth-meter, enlarged by the
microscope of 160 magnifications.
Fig. 7 : Up~and-down movement of depth-meter caused by rough sea waves.
Fig. 8 ! Usual record of depth-meter without up-and-down movement.
Fig. 9 : Record of microscopic shaking of depth-meter caused by quick pulling

of branch-line and probably on its descent from the main-line,
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Table 5. List of fish caught, classfied by catch branch-line

No> Exp.
of the No.

hook 1 2 3 4 5 6 7 8 9 Total

1 3 4 0 0 0 0 1 0 3 11

2 3 2 2 0 1 0 1 1 1 11

3 4 3 4 2 1 1 3 0 0 18

4 1 9 5 1 0 1 1 1 2 21

5 4 9 5 0 0 G 2 0 1 21

6 3 4 7 1 1 0 1 1 1 19

7 2 1 6 1 G 1 2 2 2 17

8 4 1 4 0 1 1 1 3 4 19

9 4 G 2 0 1 0 4 1 2 20

10 3 4 2 0 0 0 5 0 1 15

11 2 2 1 0 0 0 0 0 1 6

Total 33 45 38 5 5 4 21 9 18 178
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