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On the Relation Between the “Horizontal Tuna-Long-Line Form” and

the Spot Foretelling of the Fishing Condition in the Celebes Sea

Tomio Henmr

Abstract

Some informations obtained by the author as the result of tuna-long-line fishing training
earried out near the Maratua Island in the Celebes Sea, with the training-ship Keiten-Maru (269
ton) of our Faculty shall be reported.

Up to this day a lot of studies have been done about the vertical tuna-long-line form, but
as to horizontal form few studies have been done, as the attentions have been paid chiefly to the
fixing of the letting-go-line and heaving-up-line positions and to the counting of the shift and
the distance between the both ends of the long-line.

Accordingly the track of the horizontal tuna-long-line form was ascertained, by clearly
plotting, with the interval of half an hour, the ship-position, namely the long-line position.

Provided the technical conditions of the letting-go-line, the heaving-up-line, and seasonal
conditions remain the same, the author divided the horizontal forms into three kinds, 4, B, and
€: Here kind A shows good catch (hooked rate of tuna 5.26%), kind B shows bad catch (hooked
rate of tuna 1.30%), C shows the one which belong neither of these two.

As to these two kinds, the difference of the form was investigated with the ascertainment
that concerning the shift of the line-end, the shifting distance is small, in case of A, showing the
shift of 0.68 mile per hour, in case of B, 1.97 mile.

Some difference can be seen in the figures and types of the line.

The relation between the line-shift and the fishing conditions was studied oceanographically,
with the result that in 4 kind eddies, convergence is to be observed, which prevent the fish from
swimming away in B kind, the tide current showing a fixed direction, the shift of the line is apt
to be accelerated.

The observation of the horizontal “long-line form” led the author of the following conclu-
sion :

1). Good catch can be expected when the long-line form shows A form, provided that
water temperature in 150 m. layer is 21~23°C.

2). Bad catch is to be expected when it shows B form in this case the water tempera-
ture in 150 m. layer is 19°C.

3). when C form is got, this may be fixed to be belonging to 4 or B form on the
second operation.

As reported above, the ascertainment of the relation between the “horizontal tuna-long-line
form” and the shifting of the line, enables us to foretell the catch on the spot, giving us much

benifit in establishing the fishing schedule here after.
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Table 1. List of investigation at the fishing ground in the Celebes Sea. (A Form)

Station | Total a.b c.d b.c a.d Hooked Form

No. |Angling/l.c/l.d|l.c|l.d|Ls.dLsdf|Ls.dt/h Lsd]lsdtlsdi/h Rate | Type | Figure
1 1400 |050(25.0230 24.0/150 |5.0| 1.06 (157 |6.0[0.41 | 3.50 |Normal|Straight
2 » | 04524.4/223126.0(167 |8.2| 1.31 170 [10.1/ 0.62 | 3.29 p ”

3 7 |05524.0 231 124.0146 | 4.7| 0.24 [150 | 6.3/ 0.37 | 5.0 p ”

4 7040 23.5 219 24.0130.5 7.5 | 1.13 |136 | 8.5 0.49 | 4.67 P ”

5 7 030(25.6/204|23.0136 | 1.5| 0.31 | 88.5/ 4.1/ 0.27 | 3.78 p ”

; .

6 #1045 24.8234[21.5187 |1.5| 0.24 | 20 |4.0/0.24 | 5.04 Cr(‘)’ffégg ”

7 7 105024.120923.00 6 |2.0| 0.28 328 | 6.5 0.38 | 12.64 ” Twist
8 /v 050i21.5 234126.0[110 | 1.9 0.27 1235 |3.8/0.22 | 5.04 7 |Straight
9 7 050(22.7226127.9395 |4.6| 0.67 | 7.5/ 2.1/0.12 | 7.25 2 Twist
10 # |050(22.7/232(30.0/ 21 [5.0| 1.11 1280 | 4.5/ 0.26 | 3.36 |Normal| »

11 » 050(23.0/22926.5320 | 7.0| 0.12 | 28 | 2.2/ 0.61 | 6.09 ” P

12 Y 040/23.8/219/20.0] 11.5/8.0| 1.12 | 22 [11.0/ 0.45 | 3.33 Y Straight
13 »  |055/25.8/234(20.0/ 35 |8.5| 1.28 | 4 |3.5/0.20| 3.02 C{gjfégg Twist
14 #  |060(25.523922.0332 | 1.0/ 0.13 | 43 | 3.2/ 0.18 | 5.54 ” ”

15 # 103023.0220(23.0[128 | 2.5| 0.34 330 | 2.0/ 0.11 | 10.04 C‘(‘)’ffc‘gg Straight
16 » 103021.8/211(20.0 85 |5.0| 0.78 | 22 | 6.0/ 0.35 | 5.45 |Normal| »
17 7 1030(25.0/212125.00 90 3.5 0.54 | 70 | 3.2 0.19 | 6.11 P Y

18 » 025(23.0/210121.0[100 |2.0| 0.31 | 70 | 2.5 0.15| 3.95 p //

19 #  |030(23.2/21521.5(143 |8.3| 1.29 |153 | 6.2 0.37 | 4.80 P //

Mean|4.48 0.68 5.1 0.32 | 5.26

Table 2. List of investigation at the fishing ground in the Celebes Sea. (B Form)

Station| Total a.b i Gud b.c a.d Hooked| Form

No. |Angling|l.c/1.d| I.c [1.d [Ls.dL.s.dtlLsdt/h|L.s.d[ Ls.dt[Lsdt/h| Rate | Type | Figure
1 | 1400 “045}25.5}195 29.5140.5] 9.0/ 1.35 [225 |23.0| 1.35 | 0.98 |Normal |Straight

| |
2 7 05023.0215 126.0126 | 16.0 2.42 108 | 9.5 0.56 & 4.65 p
3 » 106022.9209 [27.5182 | 8.5 1.26 183 |15.2| 0.93 | 151 | p
4 | # 2094.0062 |22.5159 [17.5) 2.86 |168 [15.0] 0.84 | 0.59 | P
5 ” 055}24.0211 225190 |11.7) 1.85 164.522.0( 1.33 | 1.25 p
6 v 02224.5190 [26.5074 |12.1| 1.98 | 92 [16.0] 0.96 | 1.02 & P
7 #03024.0200 [28.2150 |13.0 2.09 183 |18.0| 1.09 | 1.03 |« p
8 7 02523.0210 (26.0180 |15.0) 2.11 150 |20.0| 1.14 | 0.21 | P
9 #  104026.8207.526.5172 |12.5 1.94 157 |17.5 1.02 | 0.61 ” ”
10 7 02027.0190 [30.0149 | 13.8) 2.22 |143 |18.6| 1.13 | 0.88 | o« P
11 ” 050‘24.5\203.524.5‘176 13.0| 2.13 |153 |21.9] 1.33 | 1.99 /, ”
12 | ‘888122.5?03 24.8171 [17.9| 2.84 [150.5/21.3) 1.03 | 0.28 | » p
13 |~ 31526.5142 [33.5195 [10.0| 1.58 [184¢ |20.0| 1.21 | 1.82 | ”
14 7 0aV24.0179 [32.0188 | 8.0| 1.14 (149’ |22.5) 2.65 | 1.76 | P
15 ” 060‘23.4‘218 27.5179.5| 13.2| 2.03 [171 [23.0| 1.38 | 0.92 | » P
‘ || Mean12.8] 197 18.9| 1.21 | 1.30
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Table 3. List of investigation at the fishing ground in the Celebes Sea. (C Form)

Station| Total ab | cd b.c a.d | Hooked | Form
No. |Angling| l.c [L.d|l.c|l.d|lsd L&duL&dtduL&d\L&dQL&duh‘ Rate | Type | Figure
| ‘ ‘ | | ] | T ; IS
1| 1400 | 220 Fs 3 245‘23.8‘1561 4.2 | 0.73 |251 54| 1.gs [OSSUE\g ioht
‘ ‘
) 451 4.1 225‘17.5‘225 635115120 ‘ 0/0 ‘ 2.61 \40v1ng ”
| ‘ |

Note: a---- Letting-go-line starting position.

b Letting-go-line finishing position.

Coveene Heaving-up-line starting position.
fe EERERR Heaving-up-line finishing position.
l.c ---Line course (unit degree).

1.d---Line distance (unit mile).
l.s.d:--Line shift direction (unit degree).
l.s.dt--Line shift distance (unit mile).
l.s.dt/h---Line shift distance per hour.
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Fig. 1. A Form (Horizontal tuna-long-line form).
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Fig. 7. Distribution of water-temperature in a horizontal

section (A Form 150m layer).
2-18: Station number
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Fig. 8. Distribution of water-temperature in a horizontal
section (B Form 150 m layer).
1-15: station number
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Fig. 9. Distribution of water-temperature in a vertical section
(A Form).
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Fig. 10. Distribution of water-temperature in a vertical section
(B Form).
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