CCSBT-ERS/0707/16

Effective factors of tori-poles in reducing incidental catch of albatross
in southern bluefin tuna longline fishery

K. Yokota, H. Minami, and M. Kiyota

National Research Institute of Far Seas Fisheries, Fisheries Research Agency, Japan

Abstract

Effective factors of tori-poles in reducing incidental catch of albatross were
examined with the data from Japanese observer program in southern bluefin
tuna fishery. A total of 727 observations were used in the analysis. We do not
use the data in night settings because observed numbers of albatross and other
seabirds were not recorded correctly during night-setting. We categorized the
tori-pole specifications as follows: i) bird line material (Type I: multifilament
rope, Type II: nylon code, and Type III: nylon monofilament), ii) bird line
streamer material (Type A: nylon code and urethane cube, Type B:
polypropylene (PP) band, and Type C: combination of Type A and B), iii) bird
line length (approx. 50 m, 100 m, 150 m, and 200 m), iv) pole height above sea
surface (5 - 10 m, and 10 - 15 m).

We assumed a Catch model (generalized linear model) with a negative
binomial error structure distribution, of which response variable was catch
number of albatross, and assessed the potential factors affecting albatross catch,
incorporated as explanatory variables into the model, by model selection with
Akaike’s Information Criterion (AIC). In the model, explanatory variable of bird
line length was selected, but those of bird line material, bird line streamer
material, and pole height were not. The model selected the number of albatross
observed in line setting, and showed that the catch increased with the observed
number, as might be expected. Results in the model analysis suggest that 1) the
effectiveness of topi-pole in reducing incidental catch of albatross increased
with longer streamer line, and 2) the effectiveness did not differ between Type I,
II, and III in bird line material, and between Type A, B, and C in bird line
streamer material, and 3) the effectiveness did not differ between 5 - 10 m and

10 - 15 m in pole height above the sea surface.
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Table 1. Explanatory variables in the generalized linear model (GLM) with a negative

binomial error structure distribution.

Explanatory variables Category

Bird Line Material Type I, IL, 111 /

Bird Line Streamer Material Type A, B, C ?

Bird Line Length Approx. 50m, 100m, 150m, 200 m
Pole Height 5-10m, 10-15m

Bird Line Number 1,2 s

Bird Line Alignment Over Bait ! Yes, No

No. of Observed Albatross

No. of Observed Other Seabirds
Year

Season

Area

Wind

Wave

Weather

Hook

0, 1-5, 6-10, 11-15, 16-20, 21-30, 30<
0, 1-5, 6-10, 11-20, 21-50, 51-100
2002, 2003, 2004, 2005

Oct. - Mar., Apr. - Sep. ’

Cape, Tasman, South Indian

as continuous

as continuous

Fine, Cloudy, Fogy, Rainy

Hook number °

" Type I: multifilament ropes (e.g., polyester, polyvinyl alcohol), Type II: nylon code, Type
III: nylon-monofilament (including multi-monofilament).

?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.

 Two bird lines; One was towed from the portside and the other one was secondary from
the center of stern.

# Was the bird line located over the thrown baited hooks on the sea surface?
(Most of the answers were “Yes”. See “Appendix 17.)

’ October to March was assumed as breeding season.

S Hook number was treated as offset variable in the GLM.



Table 2. 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 3. 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 <2x107'°
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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Fig. 1. Frequency distribution of albatross catch observed and one estimated

in the GLM with a negative binomial error structure distribution.



Appendix 1. Proportions of each category (pie charts), frequency distributions (Wind and Wave),
and boxplot (Hook) in the explanatory variables used in the present analysis (727
observations).

Bird line material Bird line streamer material

Type 1 Type A

Type III Type C

Type B
Type I »

Bird line length Pole height

Approx. 50m

Approx.
100m

Approx.
200m

9

Approx. 150m

Bird line number Bird line alignment over bait

YES

Number of albatross observed Number of other seabirds observed
in line setting in line setting

1-5
1-5

11-20

10



Appendix 1. (continued)
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