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Abstract

Relationship between the fishing condition and the ecology of fish was examined using the
fishing operation data obtained from tunas purse seine sets. The fish landed were yellowfin,
Thunnus albacares, and skipjack tuna, Kutsuwonus pelamis, in the Kinan and Izu regions
from April 1972 to September 1976. The area under of investigation was long. 135°E to
142°E, lat. 30°N to 35°N.

In this paper, the author attempted to examine the rate of purse seine successful sets
on surface temperature, timezone and season by the group of different types of shoal. The
following results were obtained.

1) The rate of purse seine successful sets of the shoal with birds was about 54 %. It
was confirmed that the rate remarkably drops to 39 % in September of the summer season.

2) The rate of purse seine successful sets of the shoal with floating object, shark or
whale shows as high as 79 % on the average of the season. Especially, the high rate of 87 %
was obtained in the high temperature zone (27°-29°).

3) The relationship between the surface temperature (X) and the rate of purse seine
successful sets (Y) of yellowfin and skipjack shoals is as follow:

Shoal with birds: =—4.9X+162.4
Shoal with floating object, shark and whale: Y=3.8X+15.2

4) It was found that the rate of purse seine successful sets was subject to the behavior
of shoals of yellowfin and skipjack tuna. Also the rate is changeable by environmental
factor such as seasonal variation of the surface layer temperature.

5) The rate of purse seine successful sets was high in sunset and sunrise timezones while
there were some differences by the fishing ground.
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Table 1. Comparison of the rate of purse seine successful sets for yellowfin and skipjack
tuna shoals by year in the Kinan and Izu regions.

Shoal with floating object,

Shoal with birds shark or whale Total sets
Year Numfber Successful sets Number Successful sets Number Successful sets
o of of
sets Number Percentage sets Number Percentage  sets Number Percentage
1972 229 132 57.6 37 29 78.4 266 161 60.5
1973 248 145 58.5 120 102 85.0 368 247 67.1
1974 775 334 43.1 247 196 79.4 1022 530 51.9
1975 469 267 56.9 271 218 80.4 740 485 65.5
1976 1591 918 57.7 435 334 76.8 2026 1252 61.8
Totals 3312 1796 54,2 1110 879 79.2 4422 2675 60.5
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Table 2. Comparison of the rate of purse seine successful sets for yellowfin and

skipjack tuna shoals by month.

Shoal with birds

Shoal with floating object,
shark or whale

Total sets

Month Nun%ber Successful sets Number Successful sets Number Successful sets
o of of
sets Number Percentage sets Number Percentage sets Number Percentage
~ April 92 46 50.0 92 46 50.0
May 1568 938 59.8 139 97 69. 8 1707 1035 60.6
June 1124 606 53.9 471 359 76.2 1595 965 60.5
July 254 120 47.2 303 250 82.5 557 370 66.4
August 261 81 31.0 191 169 88.5 452 250 55.3
September 13 5 38.5 6 4 66.7 19 9 47.4
Totals 3312 1796 54.2 1110 879 79.2 4422 2675 60.5
Table 3. Relationship between the surface temperature and parcentage of purse
seine successful sets for yellowfin and skipjack tuna shoals.
: . . Shoal with floating object,
Surface Shoal with birds shark or whale Total sets
tempera-
tures Number Successful sets Number Successful sets Number  Successful sets
°C) of of - of
sets Number Percentage*  sets Number Percentage* sets  Number Percentage
18 58 43 74.1+11.3 58 43 74.1
19 249 175 70.3x 5.7 249 175 70.3
20 584 405 69.3+% 3.7 8 4 50.0x13.9 592 409 69.1
21 941 523 56.6+ 3.1 122 79 64.8+ 8.4 1063 602 56.6
22 575 325 56.5+ 4.1 240 175 72.9% 5.6 815 500 61.3
23 308 132 42.9+ 5.5 114 86 75.4%= 7.9 422 218 51.7
24 151 64 42,43 7.8 169 144 86.2+ 5.3 320 208 65.0
25 57 18 31.6+12.0 90 76 84.4+ 7.5 147 9 63.9
26 70 25 35.7+11.2 84 69 82.1+£ 7.2 154 94 61.0
27 142 47 33.1+ 7.7 147 124 84.4+ 5.8 289 171 59.2
28 152 33 21.7%+ 6.5 78 67 85.9+ 7.7 230 100 43.5
29 25 7 24.0£16.7 58 55 94.8+ 5.7 83 61 73.5
Totals 3312 1796 54.2+ 1.7 1110 879 79.2% 2.3 4422 2675 60.5

* Confidence limit 95 %
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Fig.1. Relationship between the surface temper-

ature and percentage of purse seine successful
sets for yellowfin and skipjack tuna shoals.
A: Shoal with birds. B: Shoal with floating
object, shark or whale.
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Table 4. Comparison of the rate of purse seine successful sets for
yellowfin and skipjack tuna shoals at different timezone.

Shoal with birds

Shoal with floating object,
shark or whale

Total sets

Timezone

Number Successful sets Number Successful sets Number Successful sets
of of of
sets Number Percentage sets Number Percentage sets Number Percentage
Sets in sunrise 769 434 56. 4 565 458 81.1 1334 892 66.9
(04:01-08:00)
Sets in daytime 912 469 51.4 251 188 74.9 1163 657 56.5
(08:01-12:00)
Sets in daytime 852 450 52.8 193 139 72.0 1045 589 56.4
(12:01-16:00)
Sets in sunset 779 443 56.9 101 94 93.1 880 537 61.0
(16:01-20:00)
Totals 3312 1796 54.2 1110 879 79.2 4422 2675 60.5
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Table 5. Analysis of variance of successful sets.

Source

Sum Degree s Result of
of of Unblased " signifi
variation square freedom vara cance
Shoal 13317 2—1=1" 13317 39. 28%*
Shoal Year 374 5—1= 93.5 1.11
Error 338 4 84.5
Season 3697 2—1=1 3697 8.75%
Shoal with birds i Year 28 5—1=4 7 0.07
Error 422 4 105.5
. . . Season . 3 2—1=1 3 0.03
Shoal with floating object, i
shark or whale Year 452 5—1=4 113 107
Error 425 4 106.2
Timezone 3814 2—1=1 3814 25, 33**
Shoal Year 392 5—1=4 98 2.67
Error 157 4 39.2

* Segnificant at the 5% level.
** Segnificant at the 1% level.
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Fig. 2. Seasonal variation of Kuroshio current pattern, distribution at depth of 100-meter layer
temperature and fishing grounds of yellowfin and skipjack tuna in May 1971 and August 1972.
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Fig. 3. Vartical distribution of temperature in section along longitude 140°E,
the yellowfin and skipjack tuna fishing grounds, May 1971 and August 1972.
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