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Research on effectiveness of two different kinds of tori lines to reduce incidental
take of seabirds in longline fishery
Hiroshi Minami, Kosuke Yokota and Masashi Kiyota
National Research Institute of Far Seas Fisheries, Fisheries Research Agency, Japan

Abstract

Following analyses were conducted in this document to evaluate effectiveness of two different kinds
of tori lines for various sized and shaped longline vessels. Firstly, observer data collected in the
Southern Ocean were analyzed to examine factors affecting effectiveness of tori lines. Among the
factors examined in the GLM analysis, number of albatrosses sighted during line setting and lengths
of tori line had significant effects, and conventional tori line (Type-A) and light streamer tori-line
(Type-B) showed similar effectiveness in terms of reducing incidental take of seabirds. Secondly,
controlled experiments with a chartered commercial fishing vessel (75GRT) and a research vessel
(196GRT) were conducted in the North Pacific to compare the effectiveness of the conventional and
light streamer tori-lines, and the results showed that the light streamer tori-line had larger aerial
coverage, smaller bait-taken rate by Laysan albatross and smaller incidental taking rate of Laysan
albatross. Finally, on-site trial tests with about 30 small and middle-sized longline vessels were
conducted to obtain feedback from fishers on effectiveness and practicality of these two types of tori
lines. These results indicated that both types of tori lines had satisfactory effectiveness of seabird
avoidance and that the light streamer tori-line was more user-friendly in these small-sized longline
vessels.
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i) Bird line material

Type | : multifilament ropes (e.g. polyester, polyvinyl alcohol)
Type Il : nylon code
Type Il : nylon-monofilament (including multi-monofilament)
ii) Streamer material
Type A : nylon code, urethane cube, or nylon code and urethane cube (according as a
type of bird curtain developed by Japan Tuna.)
Type B : polypropylene (PP) band
Type C : combination of Type A and B in a streamer line

iii) Bird line length
Approx. 50m, 100m, 150m, 200 m
iv) Pole height above sea surface
5-10m, 10-15m
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Fig.1. Proportions of bird line and streamer materials from observer data collected in the Southern
Ocean.
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Table 1. Likelihood ratio statistics in the GLM with a negative binomial
error structure distribution.

Factor LR Chisq d.f P

Bird Line Length 9.8604 3 0.0198
No. of Observed Albatross 24.0355 6 0.0005
Year 6.9317 3 0.0741
Area 5.2700 2 0.0717

Table 2. The coefficient estimates and standard errors in the GLM with a negative binomial error
structure distribution, selected by AIC.

Factor Coefficient S.E. Z value P
Intercept -10.1328 1.1126 -9.107 <2x10'°
Bird Line Length (Approx. 100m) -0.3619 0.3573 -1.013 0.3111
Bird Line Length (Approx. 150m) -0.9397 0.4036 -2.328 0.0199
Bird Line Length (Approx. 200m) -1.4108 0.599 -2.355 0.0185
No. of Observed Albatross (1-5) 1.2387 1.0481 1.182 0.2373
No. of Observed Albatross (6-10) 2.0159 1.0298 1.958 0.0503
No. of Observed Albatross (11-15) 1.8294 1.0516 1.74 0.0819
No. of Observed Albatross (16-20) 2.6443 1.0713 2.468 0.0136
No. of Observed Albatross (21-30) 2.847 1.0921 2.607 0.0091
No. of Observed Albatross (30<) 2.2818 1.1323 2.015 0.0439
Year (2003) -0.4739 0.3604 -1.315 0.1886
Year (2004) -0.5466 0.3052 -1.791 0.0733
Year (2005) -1.0931 0.4277 -2.555 0.0106
Area (Tasman) -0.4453 0.2791 -1.595 0.1107
Area (South Indian) -0.5768 0.2978 -1.937 0.0528

Bird Line Length (Approx. 50m), No. of Observed Albatross (0), Year (2002), and Area (Cape)
were the reference categories.
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Table 3. Types of tori lines used in the experiments.

i) Type A
Line length:

Line material:

Streamer length x the number:

Streamer interval

Streamer material and form:

Total weight:
ii) Type B
Line length:

Line material:

Streamer length x the number:

Streamer interval

Streamer material and form:

Total weight:

150 m

Nylon code (3.0 mm in diameter)

7mx4,5mx4, and 3 m x 4 (atotal of 12 streamers)
5 m apart

Nylon code (3.0 mm in diameter), two-forked

2500 g (in dry condition)

150 m

polyester multifilament with nylon monofilament core (3.8 mm
in diameter)

0.5m x 60

1.0 m apart

Polypropylene (PP) band (15.0 mm in width), two-forked

1780 g (in dry condition)
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Fig.2. Mean observed per-capita frequency of bait-taking behavior of Laysan albatross in

18 operations in the experiment | (Taiho-maru No. 68). Vertical bars indicate

standard deviations.
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Fig.3. Mean observed per-capita frequency of bait-taking behavior of Laysan albatross in
27 operations in the experiment Il (Taikei-maru No. 2). Vertical bars indicate
standard deviations.
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Fig.4. Mean observed per-capita catch rate of Laysan albatross in 27 operations in the
experiment 11 (Taikei-maru No. 2). Vertical bars indicate standard deviations.
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Fig.5. Mean catch rates of albatrosses in feasibility study (260 fishing operations)
conducted by commercial vessels (Kesen-numa fleet consists of 29 vessels).
Vertical bars indicate standard deviations.
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