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Abstract

Decision making of net shooting based on gathered fish school size in a coastal purse seine

fishery

Yoshiki MATSUSHITA and Toru AZUNO (Nagasaki Univ.)

An empirical formula expressing the relationship between catch amount and number of pixels

of fish echo displayed in the scanning sonar prior to net shooting was obtained in the coastal

purse seine fishery with fishing light that targets Japanese anchovy Engraulis japonica. By

using this formula, we compared expected catch amounts of fish abandoned at the end of

luring process with expected catch amounts of fish that the fishing master decided to shoot the

net. The fishing master always decided to capture a school when expected amount from sonar

display exceeded 1.5 tons. The probability of net shooting was expressed by a logistic

function of expected catch amount. The net was shot at 50% probability when catch more

than 1.3 tons was expected. Number of luring processes that satisfied the expected amounts

over 1.5 tons accounted for only 24% of total number of luring processes. Thus, present style

of fishing depends on many attempts of fish luring by 3 lighting boats. Cost-saving measures

such as energy and labor saving technology should be considered to provide for fluctuation in

abundance of E. japonica, steady increase of fuel price, and labor shortage that are expected

in future.
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Figure captions

Fig.1 Fishing ground where the coastal purse seine fishery operates.

Fig.2 Sonar images. Original color images were converted to gray-scale images. a: recorded at
02:43 on Nov. 14 2010, 6 minutes before net shooting, 4 containers catch; b: recorded at

05:35, 12 minutes before net shooting, 12 containers catch.

Fig.3 Distribution of catch amount of Japanese anchovy Engraulis japonica per haul by the
coastal purse seine during November 2010. Total 90 hauls were done. One container

holds approximately 750 kg.

Fig.4 Catch amount of E. japonica per haul of the coastal purse seine by time during
November 2010. Solid circle designates average value for every time period (1h), bar for

standard deviation. One container holds approximately 750 kg.

Fig.5  Fork length distribution of E. japonica captured in each operation during November

2010.

Fig. 6 Relationship between number of pixels (red + yellow) in sonar image taken prior to net
shooting and catch of E. japonica. Large catch data depicted as A were excluded from
analysis because influence of acoustic shadow was suspected. One container holds

approximately 750 kg.

Fig.7 Frequency distributions of expected catch amount of E. japonica from sonar images in

fish-luring procedures. Top; fish-luring procedures conducted before midnight, Bottom;
19
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366

after midnight, Light gray histograms designated expected amounts in which the net was

not shot, dark grays, when the net was shot. One container holds approximately 750 kg.

Fig.8 Probability of net shooting in relation to expected catch amount of E. japonica. @ data

before midnight, O; data after midnight. One container holds approximately 750 kg.
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Table 1 Parameter estimates and AIC for shooting probability

Model  Before midnight After midnight AIC
a B Cso SR**  « B Cso SR**
1 254 438 1.72 0.86 2.54 -438 1.72 0.86 11.70%**
2 2.54 -4.42 174 0.86 2.54 -436 1.71 0.86 13.69
3 2.62 -4.40 1.75 0.84 251 -4.40 1.75 0.88 13.68
4 14.03 -21.45 1.53 0.16 2.20 -390 1.78 1.00 15.03

*Expected catch amount (number of containers) from sonar image that the net is shot at 50 % probability,

** selection range (the difference between the expected catch amounts at which 25 and 75 % probabilities

of net shooting), *** adopted in this study.

Table 2 Parameter estimates and their standard errors (S.E.) for shooting probability adopted

in this study

Logistic parameters

a

Cs0™
SR**

Estimates
2.54
-4.38
1.72

0.86

S.E.
1.49
1.05
0.15
0.12

*Expected catch amount (number of containers) from sonar image that the net is shot at 50 % probability,

** selection range (the difference between the expected catch amounts at which 25 and 75 % probabilities

of net shooting)
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