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Observations upon the Swimming Layer of the Bigeye Tuna,
Thunnus obeseus, Caught by Deep Tuna Longline

Hiroshi KoBayasii

Faculity of Fisheries, Mie University

The author has studies on the results of measured socaking depth and the fishing
operations of the deep tuna longline (having 10 branch lines) in the tropical area of
eastern Indian Ocean, and has obtained the following results.

{.  The range of measured soaking depth of the deep tuna longline is from 98 m

to 299 m.

2. ‘The catch rate of bigeye tuna of deep hooks is high compared with shallow
hooks. This result would show that the density of distribution is considerably
high at the deepest hook.

3. In the case of bigeye tunas caught by the deep tuna longline, the hooking
time of deep hooks is earier than shallow hooks.

4, The density of distribution of bigeye tuna is thick in the daytime but the
center of distribution gradually begins to rise to the shallow layer before and
after sunset, and the inclination of distribution nearly disappears in the
midnight.

5, The deep tuna longline about bigeye tunas has a better fishing effect than
the regular tunna longline (having 5 branch lines).

Keywords : Bigeye tuna, ecology.
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Fig. 1. Location of the fishing operations.
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Table 1. Catches by deep tuna longline,

Hook position 110 29 3.8 4.7 5.6 Total
Number of hook 18,800 18,800 18,800 18,800 18,800

Bigeye tuna

Thunnus obesus (Lowe) 43 68 146 229 304 790
Yellowfin tuna

Thunnus albacares (Bonnaterre) 58 82 71 55 31 297
Albacore

Thunnaus alalunga (Bonnaterre) 8 10 9 9 15 52
Striped marlin

Tetrapturus audax (Philippi) 23 25 21 14 9 92
Blue marlin

Makaira nigricans Lacepede 13 7 7 3 3 33
Swordfish

Xiphias gladius Linne 6 5 5 7 11 34
Mizuwani

Pesudocarcharias kamoharai (Matsubara) 4 7 4 4 4 23
Aozame

Isurus oxyrinchus (Rafinesque) 3 8 5 7 7 30
Bakeao

Isurus paucus (Guitart-Manday) 3 3 10 8 10 34
Hachiware

Alopias superciliosus (Lowe) 1 4 5 6 11 27
Yoshikirizame

Prionace glauca (Linnaeus) 32 40 52 34 24 182
Yogore

Carcharhinus longimanus (Poey) 5 3 2 2 3 15
Kurotogarizame

Carcharhinus falciformis (Bibron) 21 22 6 6 8 63
Total 220 284 343 384 440 1671
Hooked rate (%) 1. 17 1. 51 1.82 2.04 2.34 1.78

Table 9, Construction of a tuna longline.

Name of part Meterial Lenght Number
Main line Tetoron 1000D/19 50 m i1
Float line Tetoron 1000D/19 26 m t
Branch line Tetoron 250D/40 5 m 10
Sekiyama 429 4x3 II'm 10
Hook’s wire Z29 3x3 3m 10
Float 36 em 1
Hook No. 36 108 mm 10
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Fig. 2. Construction of the deep tuna longline (having 10 branch lines) and
the regular tuna longline (having 5 branch lines) gears.
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Table §. The measured value of hook depths of the deep tuna
longline (Hook position No. 2).

Date of Rate of Max. Min. Mean Standard
observation shortening depht (m) depht (m) depth (m) deviation (m)
Feb. 1’81 0. 60 141 131 137 2.3
2 0.58 144 132 140 2.5
3 0.63 135 11 125 6.2
4 0.59 135 127 130 2.5
8 0.57 133 119 127 3.5
12 0.61 133 112 125 6.3
15 0.58 148 124 145 5.1
17 0.55 141 131 137 3.1
18 0.53 141 116 131 7.6
19 0.56 142 137 140 [.8
20 0.57 132 125 129 3.0
Mean value 0.57 138. 64 124,09 132.75 4,04
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Fig. 4. Hook's depth and the vertical distribution of the temperature in the fishing ground.
E : Eastern area. W i Western area.
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Table 4, The measured value of hook depths of the deep tuna longline
(Hook position No.6).

Date of Rate of Max. Min. Mean Standard
observation shortening depth (m) depth (m) depth (m) deviation (m)
Jan. 2481 0.58 272 212 251 14.8
25 0.62 256 173 203 22.3
26 0.57 208 104 151 39.9
27 0.58 222 147 181 19. 4
28 0.60 218 133 174 26.4
29 0.53 258 214 228 11.7
30 0.59 221 173 198 17.1
Feb. 1 0.60 288 213 278 3.9
2 0.58 264 248 257 3.9
3 0.63 258 183 224 18.9
4 0.59 239
8 0.57 249 189 223 15.9
9 0.60 257 214 252 15.6
10 0. 64 244 139 200 39.8
11 0.61 220 127 188 33.7
12 0.61 265 210 245 16.5
13 0.58 283 229 253 16.9
14 0.58 267 218 244 21.4
15 0.58 278 227 265 10.1
16 0.58 283 {11 176 63.9
17 0.55 267 242 257 5.8
18 0.53 267 175 233 29.5
19 0.56 273 215 251 17.6
20 0.57 208 127 163 25.1
21 0.59 242 213 227 10.8
24 0. 60 227 164 188 16.1
27 0.61 196 112 150 28.6
28 0.61 259 187 233 19.8
Mar, | 0.60 299 248 279 13.3
3 0.58 227 196 225 13.9
Mean value 0.57 248,76 190. 71 220.52 18,26
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Fig. 5. Catch rate by the hook position.
Catch rate==Catch of each hook Total catch. Upper graph : Regular tuna
longline. Lower graph : Deep tuna longline.
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