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Abstract

Specificity of catches has been analyzed to Japanese tuna purse seine A principle component
analysis was used to improve the efficiency of fishing and increase sustainable production and
productivity of Korean tuna purse seine.

The result are as follows ;

From the principal component analysis of the fish catches, the first principal component(Z1)
to promote principal component score was skipjack Katsuwonus Pelamis, LINNAEUS and
yellowfin tuna Thunnus Albacares, BONNATERRE (Small : smaller than 10kg) and
proportion was 86.8 % of total. The second principal component(Z2) to increase principal
component score was yellowfin tuna (Large : larger than 10kg) and proportion was 9.5 %.

On the other hand, fish operating that have caught skipjack and yellowfin tuna (Small and
Large) was not so much. Fish catches for one species raised volume of the catches while
catches for multi-species decreased it since principal composition score for one species and
both species together has been increased

Fish school could be divided into three groups of schools each of which was associated with
drift objects, payaho and ship, school associated with shark, whale and porpoise and school of
breezing, feeding and jumping from proportion of principal component analysis for fish catches
of school types.

However, the biological pattern is different among school associated with ship, payaho and
school associated with drift objects for analysis eigen vector. School associated with ship,
payaho and school associated with drifting object associated is judged as school which be
assembled to vessel and drifted log temporary.
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Table 1. The value of eigen vector and eigen values of the covariance matrix and proportions and

cumulative proportions of catches

item 71 z2 Z3 Z4

X(1) : skipjack

Katsuwonus Pelamis, LINNAEUS 0.99906 0.09947 —0.02743 —0.00110
X(2) : yellowfin tuna(L)*

Thunnus Albacares, BONNATERRE —0.03408 0.99918 —0.02178 —0.00301
X(3) : yellowfin tuna(S)**

Thunnus Albacares, BONNATERRE 0.02663 0.02259 0.99888 —0.03183
X(4) : bigeye tuna

Thunnus Obesus LOWE 0.00185 0.00376 0.03171 0.99949
eigen value 833.17905 91.17586 34.37329 1.30481
prorportions 0.86787 0.09497 0.03580 0.00136
cumulative proportions 0.86787 0.96284 0.99864 1.00000

* Yellowfin tuna(L) means bigger than 10kg.
** Yellowfin tuna(L) means smaller than 10kg.
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Fig. 1. The relationship between the first principal
component score (Z1) and the second
principal component score (Z2) by catch.
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Fig. 2. The relationship between the first principal
component score (Z1) and the third prin-
cipal component score (Z3) by catch.
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Fig. 8. The proporation of each principle compo-
nent by annually.
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Table 2. The value of eigen vectors of the covariance matrix and the proportions of catches

AT AR A B thdol eMEmEe] WAL

School type item 71 72 Z3 74
S1 X1 0.99915 —0.04083 0.00611 —0.00145
drifting X(2) 0.00226 0.20291 0.97851 —0.03661
object X(3) 0.04115 0.97751 —0.20406 —0.03387
X(4) 0.00293 0.04053 0.02896 0.99875
proportions 0.94269 0.03777 0.01754 0.00199
S2 X(1) 0.99897 0.04370 —0.01188 —0.00036
payaho X(2) —0.04331 0.99852 0.03060 0.01213
X(3) 0.01314 —0.02941 0.99820 —0.05067
X(4) 0.00156 —0.01360 0.05027 0.99864
proportions 0.88942 0.08875 0.01886 0.00297
S3 X(1) 0.99990 —0.01055 —0.00895 —0.00078
ship X(2) 0.00827 0.97434 —0.22493 0.00068
X(3) 0.01109 0.22483 0.97427 —0.01118
X4) 0.00090 0.00184 0.01101 0.99994
proportions 0.94245 0.03487 0.02262 0.00006
S4 X1 0.98319 —-0.17289 0.05843 —0.00496
shark X(2) 0.18147 0.96041 —0.21130 0.00570
X(3) —0.01964 0.21843 0.97552 —0.01592
X(4) 0.00353 —0.00286 0.01703 0.99984
proportions 0.66344 0.25561 0.07883 0.00213
S5 X(1) 0.98632 0.16484 0.00044 —0.00037
whale X(2) —0.16483 0.98626 —0.01133 —0.00031
X(3) —0.00230 0.01110 0.99993 —0.00380
X(4) 0.00043 0.00041 0.00379 0.99999
proportions 0.73045 0.23471 0.03478 0.00006
S6 X(1) 0.89556 0.44329 0.03824 —0.00120
porpoise X(2) —0.44474 0.89442 0.04709 —0.00025
X3 —0.01335 —0.05916 0.99730 —0.04149
X4) 0.00041 —0.00170 0.04137 0.99914
proportions 0.64895 0.33870 0.01229 0.00006
87 X 0.99928 0.03075 —0.02217 —0.00092
breezing X(2) —0.03338 0.90910 -0.13033 0.00090
X(3) 0.01794 0.13096 0.99101 —0.02067
X4 0.00132 0.00184 0.02059 0.99979
proportions 0.86150 0.11697 0.02128 0.00025
S8 X(1) 0.98958 0.14381 —0.00715 —0.00062
feeding X(2) —0.14399 0.98828 —0.05054 —0.00364
X3 —0.00021 0.05098 0.99857 —0.01631
X4 0.00009 0.00452 0.01610 0.99986
proportions 0.79100 0.16960 0.03906 0.00034
S9 X(1) 0.98541 0.17012 —0.00458 0.00018
jumping X(2) —0.17019 0.98509 —0.02537 —0.00070
X(3) 0.00020 0.02577 0.99961 —0.01098
X(4) —0.00031 0.00094 0.01096 0.99994
proportions 0.75940 0.21277 0.02751 0.00032

Remark : X(1) : skipjack X(2) : yellowfin tuna(L)
X(3) : yellowfin tuna(S) X(4) : bigeye tuna
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Fig. 4. The proporation of each principle compo-
nent by school type.
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