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Abstract

The thirteenth fishing operation with a long-line having five branch lines was carried
out in the Eastern Indian Ocean by “The T.S. KAGOSHIMA-MARU(G.T.1,293 Tons)”, of
the Faculty of Fisheries, Kagoshima University, from May 19 to 31, 1987.

The hourly variations of the depth of hooks in the tuna long-line and the hooking depth
of tunas and marlins were investigated.

The numbering method of hooks was adopted to name the first hooks lifted in each bas-
ket as No.l and sequently as No.2, No.3, No.4 and No.5. The results of the analysis are as
follows:

1. The recorded depths of hooks ranged from 69 m to 103 m(89 m in average) for No.l and
No.5 hooks,111 m to 154 m (134 m in average)for No.2 and No.4 hooks and 122 m to
178 m (154 m in average) for No.3 hooks.

2. The patterns of hourly variations of the depth recordings were classified into three
categories of A, B and C. In the case of the high current velocity obtained from the
drift of the long-line, all the data were classified into B or C category.

3. The maximum differences between measured and calculated depths of the hooks were,
in average, 16 m for No.1, and No.5 hooks,20 m in same for No.2, No.4 and No.3 hooks.

4. The hooked ratio of yellowfin tuna in each branch line was high in No.3 and No.4 hooks
showing same value of 27.4%, followed by No.2, No.1 and No.5 hooks in order. From
these results, the main hooking stratum was estimated to be at the depths of 120 m to
150 m.

5. The hooked ratio of bigeye tuna was 33% for No.3 hooks, accounting for 30% of total
catches, with 73.3% of total bigeye tuna catch attained No.2, No.3 and No.4 hooks.
From these results, the main hooking stratum of bigeye tuna was estimated to be at the
depths of 140 m to 170 m.

* BB B KA K FE 4 R 40T A8 5K AL (Training ship “Keiten-Maru”, Faculty of Fisheries, Kagoshima
University, 50-20 Shimoarata 4, Kagoshima, 890 Japan)
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Fig. 1. Map showing the stations of fishing experiments. Figures, the serial number of the fishing
experiments. Circles, the positions of oceanographic observation.

Table 1. Components of a basket of long line gear used in the fishing experiment.

Name of part Material Length Units
Main line Man-sen (#643 Dia. 6.35 mm) 56.0 m 6
Branch line Man-sen (#8 Dia. 4.8 amm) 12.3 m 5
Served leader Served steel wire rope 5.9 m 5

(#28 3X3(M) Dia. 3.2 mm)
Wire leader Steel wire rope (#28 3X3(M)) 2.5 m 5
Hook Steel 6.5 cm 5
Float line Kuremona (20S Dia. 6.2 mm) 25,0 m 1
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Fig. 2. Recorded depth of hooks (left) and relationship between recorded and calculated depths of hooks
(right).

Table 2. Number of hooks used, number of fish caught, hook ratios, and Yellowfin tuna (Catch percent

by hook)
No. of Yellowfin Tuna. Catch percent by hook
Ope. Date No. fish hooked
No. of (hooked ratio Catch and
hooks b 3] hooked ratio(¥) 1 2 3 4 5
1 May 19 791 4 (0.50) 3 (0.38) 100.0
2 20 802 10 (1.25) 8 (1.00) 50.0 12.5 31.5
3 21 191 25 (3.14) 20 (2.51) 5.0 15.0 30.0 25.0 25.0
4 22 197 8 (1.00) 5 (0.63) 40.0 60.0
5 23 191 16 (2.01) 11 (1.38) 9.1 18.2 21.2 36.4 9.1
6 24 197 8 (1.00 1 (0.13) 100.0
7 25 798 13 (1.63) 6 (0.75) 16.7 33.3 33.3 16.7
8 26 197 23 (2.89) 21 (2.63) 9.5 42.9 23.8 14.3 9.5
9 21 802 22 2.79) 16 (2.00) 25.0 18.8 18.7 31.5
10 28 191 21 (2.63) 16 (2.01) 6.3 125 31.5 3.5 6.2
1 29 791 40 (5.02) 35 (4.39) 14.3 114 3.4 31.4 11.5
12 30 197 54 (6.78) 49 (6.15) 12.2  28.6 18.4 28.6 12.2
13 31 812 25 (3.08) 17 (2.09) 11.8 11.8 35.2 35.3 5.9
Total 10,387 269 (2.59) 208 (2.00) 125 21.2 27.4 21.4 115
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Fig. 3. Diagram showing the record of the depth—meter tied on the branch line. (A Type)
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Fig. 6. Diagram showing the record of the depth—meter tied on the branch line. (B Type)
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Fig. 9. A recording of the depth—meter showing the vertical movement of a hooked fish.
In this case, the depth—meter was tied to the No.3 branch—line, and a yellowfin tuna was hooked
on the No.4 branch—line in the same basket.
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Fig. 10. A recording of the depth—meter showing the vertical movement of a hooked fish.
In this case, the depth—meter was tied to the No.3 branch—line, and a yellowfin tuna was
hooked on the No.4 branch—line in the same basket.
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Table 3. Catch hooked ratios and hooking rate for three species.

Serial number of branch line Total Number of hooks used
No. of
1 2 3 4 5 fish caught Hooked ratio
No. of fish caught 4 8 10 4 4 10, 387
Bigeye : 30
Catch percent 13.3 2.7 33.3 13.3 13.3 0.29 %
No. of fish caught 9 3 4 5 8 10,387
Billfish 2
Catch percent 31.0 10.3 13.8 17.2 21.6 0.28 %
No. of fish caught 22 22 21 25 2% 10,387
Shark 116
Catch percent 19.0 19.0 18.1 2.5 22.4 1.12 %

Table 4. List of tunas and marlins captured by tuna longline gear

Scientific name Japanese name

1) Fam. Scmbridae Y s
Thunnus obesus (Lowe) A NF
Thunnus albacores (Bonnatere) Fny
Thunnus alalunga (Bonnaterre) vvrH

2) Fam. Istiophoridae 2 AV
Tetrapturus audax (Philippi) 2ATF
Makaira macara (Jordan et snyder) sahdF

Makaira indica (Cuvier)

vahoF

Istiophorus orientalis (Temhinck schlegel) NYadRTFk
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