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THE CHARACTERISTICS OF FISHERY AS ONE OF
FOOD EXTRACTIVE INDUSTRIES

The comparision of productivity of the type of fisheries including marine culture

* * ke

Tsutomu and Hironori

By comparative study in productivity of the fifty five types of fisheries including marine culture,
using the twelve indices according to the data of the fishery economical research reports (1970 1974),
the following phenomena have been disclosed:

1. The valuation of each index judged from the T Score.

1) According to each T-Score of quantitative productivity, many high score types are found in offshore
and distant water fisheries.

2) According to each T Score of the amount of production, there are several high score types in each
of marine culture, coastal fisheries, offshore fisheries and distant water fisheries.

2. The synthetic evaluation judged from the Principal Component Analysis.

1) The Accumulative Contribution of Eigenvalue reached 87.5 from the First Principal Component to the
Forth one.

2) The following can be deduced that the First Principal Component is the type of massproductive
fishery, the Second one is the type of energy saving fishery, the Third one is the type of facilities
saving fishery and the Fouth one is the type of profitable fishery.

3) Higher Component Score fisheries of each Principal Component are as follows:

In the First Principal Component, the offshore and distant water fisheries are better than the others
intensively. The first and second place are the 29)One boat trawl(100 200t) and the 24)Otter trawl(200
500t), both of which exceed the others.

In the Second Principal Component, the coastal fisheries and the marine culture are better than the
others intensively. The first place in the 23)Large set net, which exceeds the others.

In the Third Principal Component, the specific types of fishery such as Mackerel, Skipjack pole and
line, are better than the others intensively. The first place is the 45)Mackerel pole and line(30 50t),
which exceeds the others.

In the Fourth Principal Component, the specific type fisheries are better than the others too. The
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first place is the 5)Fishes culture, which exceeds the others.
3. The classificatoin of fishery type judged from the Cluster Analysis.

1) The distribution of all fishery type clusters to two patterns. One is the miscellaneous types of
fishery that are coupled together within 30 Distance. The other one is the nine fishery types that are
isolated over the 30 Distance.

2) The 23)Large set net and the 5)Fishes culture are the two types of most isolated fishery. The
ranking of listed other seven fishery types in large order of Distance is as folloes:

44)Skipjack pole and line(200 500t), 24)Otter trawl(200 500t), 29)One boat trawl(100 200t),
45)Mackerel pole and line(30 50t), 46)Mackerel pole and line(50 100t), 40)Salmon drift gill net(50
100t) and 50)Squid angling(200 500t).

3) In these specific type fisheries, all types except for 50)Squid angling(200 500t) are the higher
point of Component Score.

4. Yearly change of index score.

1) The study of the yearly change of the 12 index scores has been made on the basis of the 22)Small set
net on which long term data could have been obtained during 1956-1987.

2) The 5 index scores out of the 6 ones of quantitative productivity all simiraly decreased from year
to year. But the change of index score could be found as a rationalization measure. For instance, X(4) ;
productive quantity per implement expenses only increased during 1967 1970, and it changed on a stable
level after that.

3) The amount of production changed on a stable level with sliding prices scale on the whole. But
X(10) ; the productive amount per implement expenses changed like a X(4).

4) That is to say, the 12 index scores changed similarly during all term except 1967 1970 of X(4) and
X(10). Especially, they were steady during 1970 1987. Therefore, the concluding remarks by this study
shall be clarified more clearly after the period than before.

The above mentioned facts are the productivity characteristics on condition that they are restricted to

the fishing stage. So, the productivity characteristics that include the processing and distribution stage
must be studied specially as well.
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" ;As the personnel expenses of the statistic data are different in

enterprise statistics (Type of fishery N0.23-55).
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table are the amended scores using the average personnel expenses per total number of laborer that was gotten by the
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1972 t

Table Catches by type of fisheries and by fish species at 1972. However, the fishery types are

classified again under the table 1. Unit t
Code number of Fishery [Grand Total 1st rank 2nd rank 3rd rank 4th rank 5th rank
1) 217,906 | 217,906 A
2) 217,373 | 217.373 B
3) 105,795 | 105,795 C
4) 23,049 23,049 D
5) 78,723 77,059 E 1,380 Q 127 v 39 i 14 n
6)- 9) 324,811 72,478 F 51,096 H 35,237 Z 26,551 j 23,217 D
10)-13) 234,549 | 109,874 G 49,552 R 42,137 a 14,845 H 3,868 Q
14)-17) 171,500 53,269 H 25,562 K 13.599 E 11,081 Q 8,703 o
18)-21) 389,116 | 155,415 1 114,780 S 43,471 b 21,196 C 21,063 F
22) 119,425 34,229 H 13,207 0 12,739 ¢ 10,476 U 6,485 a
23) 143,002 25,046 J 21,575 H 20,892 M 14,755 E 11.48 0
24) 3,156,125 |2,439,297 K 238,737 H 214.469 d 80,576 k 48,672 p
25) 218,879 75,938 H 35,554 T 24,774 e 21,943 0 17,472 q
26)-29) 938,999 | 450,097 K 133,739 U 110,531 H 104,320 a 45,617 d
30) 58,007 26.622 H 11,101 0 8.535 d 2,396 | 2,373 r
31)-33) 1,283,753 | 932,030 J 139,555 V 85,936 G 35,100 m 30,828 H
31)-36) 378,987 | 157,374 J 141,515 6 25,588 f 25,169 V 6,027 E
37)-38) 177,483 | 177,364 L 84 0 14 3 12 f 36
39)-40) 54,656 29,063 M 25,593 W
41)-44) 291,131 | 211,669 N 60,591 X 8.711 g 4,287 Y 2.364 P
45)-46) 40,855 40,317 J 350 V 125 H 2 m 8 E
47)-50) 465,474 | 465,267 0 67 L 61 H 13 3 13 E
51)-55) 303,963 95,112 P 58,050 Y 41,455 h 30,591 X 24,787 s

Note:‘A'stands for Laver,B' ... Oyster,C

... Wakame,D ... Scallop,E

... Yellow tail,’F ... Other shell fishes,G' ... Anchovy,H ... Other fishes,

I' ... Kelp,J" ... Mackerel, K" ... Alaskapollack,L' ... Saury pike,M ... Salmon,N ... Bonitoes,‘0' ... Squids,'P' ... Big-eyed tuna,
‘Q" ... Sea breams,R' ... Larval fish,S ..., Short necked clam, T, Croakers,‘U. Atka mackerel, V', Horse mackerel W Trouts,X.. Albacore,
«y...Yellow fin tuna,'Z ... Shrimps and Lobsters,a' ... Sand lance, ‘b ... Other sea weeds, ‘c ... Sand fish, ‘d ... Halibuts,e ... Hairtail,
“f ... Pilchard,'g” ... Yong Tunas,’ h' ... Blue fin tuna, ‘i’ ... Scrapers,‘J ... Mogai,'k ... Coral rock fishes,I' ... Nigisu,
‘m ... Round herring,'n’ ... Round herring,o' ... Octopus,'p ... Cod,'q ... Sharp toothed eel, ‘r' ... Lizard fish and ‘s’ ... Sharks.
59 43) 50 100t 55 54) 100 200t 55) 200
2) 44 3) 4) 500t 41 40) 50
5) 10) t 11) 100t 49) 50 100t 51) 10
t 23) 26) 10 30t 52) 30 50t 42
30t 40) 50 100t 51) (6)
10 30t ) 0]
45 29) 100 200t 89
®) 24) 200 500t 88 36) 50
100t 72 35) 30 50t 64 33)
23) 98 21) 100 200t 61
10t 71 36) 50 100t 67 3) 5) 39 51) 10 30t 54)
64 20) t 63 100 200t 55) 200
50) 200 500t 53) 50 100t 500t 41 39) 30 50t 40)
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Table The valuation of individual Index by T Scores.

Code number Stratum

of Fishery X(C1) X(2) X(3) X(4) X(5) X(6) XC7)  X(8) X(9) X(10) X(11)  X(12)
1) - - - - - - 38 40 60 43 50 55
2) 43 44 48 44 52 43 2 4 67 43 67 54
3) 45 45 71 45 64 55 33 38 58 43 55 56
4) 44 44 54 45 54 45 41 4 63 43 60 54
5) 42 45 52 45 53 39 51 59 102 50 88 28
6) 1it| 44 44 48 48 46 49 41 40 55 52 49 74
7) 1 3t| 44 44 44 46 44 48 40 40 49 47 47 70
8) 3 5t| 44 45 44 46 43 48 42 41 48 46 46 65
9) 5 10t| 44 45 43 46 43 48 47 43 48 46 46 68
10) 1| 42 44 44 45 45 45 28 37 55 45 51 71
11) 1 3t| 43 44 44 45 45 47 33 38 50 44 49 66
12) 3 5t| 45 45 48 46 48 52 40 41 49 44 48 63
13) 0t 51 48 55 47 51 57 52 46 49 45 48 59
14) 1| 42 44 43 46 44 44 32 38 53 49 50 59
15) 1 3t| 43 44 41 46 43 44 37 40 49 49 48 59
16) 3 5t| 44 45 42 46 43 46 44 42 47 47 47 59
17) 5 10t| 46 46 45 47 45 48 48 44 47 48 47 52
18) it| 44 44 63 49 56 49 38 39 66 55 59 63
19) 1 3t| 46 45 61 50 62 52 38 40 54 49 55 51
20) 3 5t| 46 45 57 49 63 50 37 40 50 48 54 45
21) 5 10t| 48 46 59 54 71 54 37 39 49 52 56 48
22) 44 44 59 46 56 47 36 39 61 44 57 50
23) 47 46 71 45 98 47 57 47 77 44 102 57
24) 200 500t| 79 85 61 51 59 88 67 74 43 45 44 60
25) 100 200t| 49 51 44 47 43 44 54 61 44 47 44 35
26) 10 30t| 47 47 41 45 43 45 60 57 45 44 46 48
27) 30 50t| 48 47 44 46 44 47 54 50 45 46 45 50
28) 50 100t| 66 62 62 50 53 60 53 54 44 44 45 40
29) 100 200t| 87 95 68 50 57 89 59 68 43 43 45 49
30) 50 100t| 49 50 44 46 44 46 59 58 45 45 45 43
31) 10 30t| 54 51 53 49 52 50 55 50 46 46 48 42
32) 50 100t| 67 65 62 52 56 56 59 60 45 46 46 38
33) 100 200t| 70 72 57 51 56 61 59 65 43 45 46 40
34) 10 30t| 57 52 60 50 59 57 54 48 47 46 49 46
35) 30 50t| 55 50 58 48 58 64 52 46 47 45 49 59
36) 50 100t| 75 68 72 49 67 72 59 57 45 44 47 46
37) 30 50t| 62 57 57 59 50 56 66 59 46 55 46 46
38) 50 100t| 56 55 47 50 46 56 54 55 42 46 45 46
39) 30 50t| 45 47 40 46 43 42 62 65 46 43 47 44
40) 50 100t| 45 48 39 45 2 42 75 82 47 44 48 48
41) 10 30t| 46 46 46 51 46 43 62 51 51 61 49 44
42) 30 50t| 46 46 47 54 46 43 48 45 50 66 48 39
43) 50 100t| 46 46 42 55 43 43 51 48 45 71 46 40
44) 200 500t| 48 48 42 69 43 45 57 54 44 97 45 43
45) 30 50t| 62 56 68 103 58 54 55 51 47 82 47 37
46) 50 100t| 60 55 57 89 55 55 55 51 45 74 47 40
47) 10 30t| 46 46 43 48 43 46 53 47 46 52 46 50
48) 30 50t| 47 48 41 48 43 46 52 52 43 50 45 44
49) 50 100t| 47 48 40 48 42 46 54 53 42 50 45 49
50) 200 500t| 45 49 37 47 41 42 50 65 41 50 44 39
51) 10 30t| 44 45 40 45 42 4 60 54 50 48 46 4
52) 30 50t| 44 45 40 46 42 42 52 48 46 49 46 42
53) 50 100t| 44 45 37 46 41 43 54 53 42 48 45 49
54) 100 200t| 43 45 37 46 41 4 56 55 43 49 44 46
55) 200 500t| 43 45 37 46 41 4 57 59 43 50 45 43
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Table Mutual correlations of T Scores.
0.9625"  0.6125"  0.3318"  0.3547" 0.8973"  0.4744 0.5123" -0.3142" -0.0046  -0.2187  -0.2365
0.9625"" 0.4965""  0.2096 0.2619  0.8800"  0.4710"  0.5931"° -0.2949" -0.0706  -0.2191  -0.2056
0.6125"  0.4965" 0.3007°  0.8539"° 0.6718" -0.0373  -0.0646  0.2731° -0.0370 0.3709" -0.0246
0.3318" 0.2096  0.3007" 0.9264""  0.1715 0.1844 0.0772  -0.1694  0.7756" -0.1398  -0.3216"
0.3547"  0.2619  0.8539"°  0.9264" 0.4370"" -0.0605  -0.1218  0.4049" -0.1000 0.6563"  0.0103
0.8973"  0.8800"° 0.6718""  0.1715 0.4370" 0.2167 0.2802  -0.2377  -0.1457  -0.1630  -0.1007
0.4744"  0.4710" 0.0373 0.1844  -0.0605  0.2167 0.8701" -0.3103"  0.1197  -0.1846  -0.5370""
0.5123"  0.5931" -0.0646 0.0772  -0.1218  0.2802°  0.8701" -0.2796" -0.0159  -0.2116  -0.5371""
-0.3142"  -0.2949° -0.2731" -0.1694 0.4049" -0.2377  -0.3103" -0.2796 -0.1034 0.8934"  0.0639
-0.0046  -0.0706  -0.0370 0.7756" -0.1000  -0.1457 0.1197  -0.0159  -0.1034 -0.1241  -0.3115
-0.2187  -0.2191  0.3709"° -0.1398 0.6563" -0.1630  -0.1846  -0.2116  0.8934"" -0.1241 0.0280
-0.2365  -0.2056 -0.0248  -0.3216"  0.0103  -0.1007  -0.5371"" -0.5371"" 0.0639  -0.3115"  0.0280
Significant at 5 % level Significant at 1 % level
50 100t 50) 200 500t 52) (©)
30 50t 42
5) 102 23)
77 2) 67 18) t 66
4) 63 50)
200 500t 41 38) 50 100t 49)
@) 50 100t 53) 50 100t 42
24) 200 500t 29)
40) 50 100t 75 24) 100 200t 33) 100 200t 48)
200 500t 67 37) 30 50t 30 50t 54) 100 200t 55)
66 39) 30 50t 41) 10 200 500t 10 43
30t 62 10) t
28 14 t 32 3) 11) (10)
t 33 22) 36 @)
(©)) @) 44) 200 500t 97
45) 30 50t 82 46) 50
40) 50 100t 82 24) 100t 74 43) 50 100t 71 42)
200 500t 72 29) 100 30 50t 66 1)
200t 68 33) 100 200t 39) 2) 3) 29)
30 50t 50) 200 500t 65 100 200t 39) 30 50t
10) t 37 3) 43
11) 1 3t 14) t 38 (11) (©))
18) t 21) 10t 22)
39 23) 102 5)
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8 2) 67 4) 60
18) t 59 24)
200 500t 25) 100 200t 50)
200 500t 54) 100 200t
44 45 27)
30 50t
12
6) t 74 10)
t 71 7) t 70 9)
10t 68 11) t 66
5) 28 25)
100 200t 35 45) 30 50t 37
32) 50 100t 38 42)
30 50t 50) 200 500t 39
( 1 1976)
@O A
87.5

29)
200 500t
@ ®
50 100t 33)
30 50t
13) 10t 0.032
23)

100 200t 36)
200 500t

100 200t  24)
@ O
©@ @

36)
100 200t 45)

12

21

@ 6 ay
10 15

29)
50 100t 24)

10
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Table Synthetic valuation of all Indices by Component Scores.
Code number
of Fishery 10 1 12
) ____________________________________________________________
) -2.490  0.953 0.175 1.235  -0.680 0.493  -0.109  -0.278  -0.495 0.187  -0.116  -0.007
) -1.602  2.579  -0.095  -0.513  -0.977  -0.626 0.560 0.076 0.885  -0.071 0.055 0.161
) -2.046  1.123  -0.005 0.639 0.725 0.078 0.142  -0.168  -0.077  -0.051  -0.138 0.066
) -2.293  1.588 2.855 5.362  -1.100 0.653  -1.151  -0.371  -0.104  -0.658 0.366  -0.122
) -1.849  0.329  -0.645  -1.280  -0.492 1.786 0.296 0.029 0.099  -0.052  -0.265  -0.051
) -2.083  1.047  -0.937  -1.506 1.421 0.213  -0.388  -0.183 0.059  -0.353  -0.007  -0.003
) -1.739  0.566  -0.991  -1.256 1.088 0.075  -0.235  -0.149  -0.046  -0.306 0.035 0.019
) -1.7527  0.320  -1.105  -1.079 1.251 0.463 0.008  -0.091  -0.126  -0.348  -0.046 0.035
) -2.798  0.352  -1.080  -1.273  -1.102 1.098  -0.256  -0.535  -0.043 0.332  -0.295  -0.154
) -2.221  -0.024  -1.108  -1.155  -0.906 0.662  -0.084  -0.352  -0.145 0.356  -0.123  -0.086
) -1.364  0.262  -1.049  -1.005  -0.674 0.487 0.277  -0.071  -0.073 0.186 0.147  -0.031
) 0.032  0.651  -0.853  -0.434  -0.189 0.431 0.785 0.275  -0.060  -0.165 0.230  -0.029
) -2.667  1.205  -0.241  -1.327 1.231  -0.760  -1.160  -0.256 0.109  -0.256 0.015  -0.039
) -2.134  0.386  -0.533  -1.216 0.955  -0.451  -0.724  -0.143  -0.083  -0.132  -0.001  -0.008
) -1.644  0.245  -0.674  -0.970 1.221  -0.402  -0.416  -0.067  -0.151  -0.265 0.052 0.041
) -0.737  -0.689  -0.505  -0.407  -0.478 0.045 0.228 0.107  -0.275 0.027 0.053 0.020
) -1.962  1.83L 0.787  -0.273  -0.762 0.932 0.265 0.184 0.546  -0.310  -0.280 0.072
) -1.202  1.511 0.428  -0.522  -0.471  -0.572 0.229 0.168 0.347 0.110 0.103 0.066
) -1.172 1.073 0.390  -0.534  -0.464  -1.199  -0.087 0.092 0.150 0.311 0.209 0.025
) -0.980  1.623 0.781  -0.969 0.099  -1.090  -0.148 0.108 0.193 0.417 0.421  -0.006
) -1.931  1.367 0.182 0.172  -1.023  -0.489 0.101  -0.084 0.255  -0.060  -0.101 0.097
) -2.329  5.064 1.807 3.346 2.267 0.270 0.624 0.477  -0.317 0.934  -0.202 0.032
) 5.862  2.144  -2.007 0.084 0.090 1.856  -0.416  -0.015 0.102 0.112 0.421 0.097
) 0.748  -1.782  -0.234 0.947  -0.241  -0.840  -0.235  -0.267 0.233 0.114  -0.053 0.029
) 0.137  -1.629  -0.845 0.764 0.209 0.039 0.377  -0.091  -0.150  -0.035  -0.01l 0.058
) -0.121  -1.138  -0.763 0.075  -0.193  -0.007 0.325 0.045  -0.296  -0.022 0.047 0.022
) 2.445  0.937  -0.441 0.083  -0.612  -0.950 0.087 0.093  -0.038 0.090  -0.199  -0.162
) 6.402  3.179  -1.760  -0.073  -0.542 0.450  -1.202 0.075  -0.137 0.194  -0.026 0.228
) 0.591  -1.500  -0.637 0.819 0.029  -0.320 0.195  -0.099  -0.044  -0.026  -0.020 0.031
) 0.671  -0.158  -0.101 0.323  -0.158  -0.790 0.334 0.172  -0.170  -0.125  -0.036  -0.026
) 2.922  0.749  -0.080 0.542  -0.078  -0.944  -0.012  -0.093 0.028  -0.133  -0.551  -0.053
) 3.608  0.792  -0.608 0.566 0.088  -0.566  -0.563  -0.255  -0.068 0.070  -0.478  -0.007
) 0.950  0.963  -0.147  -0.037  -0.006  -0.659 0.592 0.327  -0.055  -0.220 0.092  -0.104
) 0.507  1.323  -0.797  -0.690  -0.001 0.267 0.730 0.383  -0.048  -0.103 0.517  -0.126
) 3.627  2.687  -0.710 0.046 0.093  -0.660 0.313 0.459 0.104  -0.338  -0.091  -0.264
) 2.536  -0.085 0.594 0.145 0.274 0.329 0.642 0.085  -0.108  -0.326  -0.160  -0.072
) 1.317  -0.592  -0.738  -0.029  -0.219  -0.152  -0.063  -0.088  -0.236 0.151 0.212  -0.116
) 0.310 -2.067  -0.818 1.527 0.459  -0.018 0.265  -0.390 0.258 0.043 0.037 0.028
) 1.291  -2.561  -0.965 2.563 1.511 0.863 0.622  -0.561 0.863  -0.032 0.004  -0.040
) 0.023  -1.379 0.975 0.528 0.196 0.340 0.214 0.709  -0.152  -0.339  -0.140 0.122
) -0.434  -1.300 1.567  -0.299  -0.545  -0.360  -0.393 0.618  -0.010  -0.029  -0.052 0.050
) -0.001  -2.035 1.667  -0.549  -0.251  -0.055  -0.531 0.773  -0.006 0.093  -0.004 0.002
) 1.119  -2.599 3.692  -1.485 0.501 1.325  -0.830 1.187 0.446 0.193  -0.098  -0.099
) 3.013  0.332 5.287  -2.213 0.161 0.083 0.663  -1.180  -0.059  -0.060  -0.022 0.097
) 2.468  -0.151 3.751  -1.784 0.231 0.116 0.236  -0.801  -0.343 0.070 0.193  -0.036
) -0.375  -1.300  -0.231  -0.221  -0.215 0.145 0.187 0.236  -0.299  -0.016 0.001 0.036
) 0.047  -1.640  -0.344 0.024  -0.195  -0.288  -0.052 0.032  -0.226 0.177 0.087  -0.012
) 0.078  -1.720  -0.481  -0.009  -0.000 0.060 0.016 0.026  -0.156 0.194 0.062  -0.025
) 0.431  -2.413  -0.390 0.662  -0.010  -0.480  -0.592  -0.437 0.611 0.524 0.094  -0.113
) -0.235  -2.000  -0.134 1.128  -0.053  -0.213 0.208 0.132  -0.218  -0.397 0.021 0.180
) -0.540  -1.744  -0.208 0.266  -0.372  -0.501  -0.028 0.136  -0.33L 0.029 0.032 0.084
) -0.408  -2.013  -0.694 0.133 0.042 0.018 0.070  -0.006  -0.167 0.236  -0.012 0.020
) -0.245  -2.241  -0.567 0.453 0.120  -0.050 0.086 0.014  -0.067 0.120  -0.007 0.049
) -0.039  -2.424  -0.414 0.684 0.199  -0.138  -0.003 0.013 0.092 0.143 0.025 0.028
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Table Eigenvalue and Contribution.

Principal Contribution

Component | Ejgenvalue cunm.
4.2233 35.1938 35.1938
2.8246 23.5380 58.7317
1,8560 15.4666 74.1983
1.5979 13.3157 87.5140
0.5007 4.1723 91.6863
0.4408 3.6735 95.3598
0.2215 1.8455 97.2054
0.1432 1.1931 98.3985
0.0769 0.6408 99.0392
0.0699 0.5824 99.6216
0.0376 0.3130 99.9347
0.0070 0.0655 100.0000

Table Factor Loading of variances and covariances.
Index
( ) | 0.91357 0.37137 -0.04974 -0.05952 -0.05412 -0.02364 -0.04386 0.00214 -0.08778 -0.02824 -0.05718 -0.06487
( ) | 0.89629 0.32698 -0.16225 0.01720 -0.05619 0.06190 -0.21067 -0.02757 -0.04530 0.02860 -0.07327  0.05286
) 0.35624 0.82896 0.24148 -0.00532 -0.17348 -0.11610 0.24724 0.05596 0.13044 -0.00721 -0.05125 0.01074
( ) | 0.41267 -0.02598 0.77517 -0.38556 0.04229 0.05988 0.10277 -0.24454 -0.05323 0.01180 0.02704 0.00757
( ) |-0.22311 0.76052 0.08756 -0.13106 0.52564 -0.23899 -0.10528 -0.00489 -0.01795 -0.04529 0.01082  0.00150
) 0.73217 0.56530 -0.22809 -0.19796 -0.09771 0.11994 -0.02406 0.07523 0.00025 0.00697 0.15161 0.00270
( ) | 0.70879 -0.34573 0.04408 0.44972 0.29432 0.12092 0.21834 0.11026 -0.08601 -0.07157 -0.00014 0.01664
( ) | 0.74501 -0.30869 -0.10679 0.49266 0.17128 0.11757 -0.06643 -0.12413 0.17526 0.03800 0.01027 -0.01690
( ) |-0.50692 0.48323 0.32287 0.53928 -0.16309 0.21591 -0.10420 -0.05902 -0.00133 -0.16361 0.01066 0.00028
(10) | 0.15064 -0.30046 0.81540 -0.34006 0.05823 0.19386 -0.14333 0.20170 0.06231 0.00499 -0.01723 -0.00585
(11) |-0.41619 0.56838 0.33830 0.58068 0.05014 0.10587 0.01024 0.03105 -0.06813 0.18043 0.00557 -0.00755
(12) |-0.43814 0.36368 -0.45977 -0.44765 0.16851 0.47330 0.09063 -0.03313 0.01803 0.00803 -0.04379 -0.00450
.00 6.00
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Table

Component Scores, T Score and Factor Loading of Higher Component Score fisheries (
First Fourth Principal Component.

) in the

-0.22 0.73 0.71
Compon.Scor. X( 1) X(2) X( 3) X(4) X(5) X(6) X(7) X( 8 X( 9 X(10) X(11) X(12)

Code Number of Fishery

0.91

0.90

0.36 0.41

0.75

-0.51 0.15

-0.42

-0.44

29) 100 200t 6.402 87 95 68 50 57 89 59 68 43 43 45 49
24) 200 500t 5.862 79 85 61 51 50 88 67 74 43 45 44 60
36) 50 100t  3.627 75 68 72 49 67 72 59 57 45 44 47 46
33) 100 200t  3.608 70 72 57 51 56 61 59 65 43 45 46 40
45) 30 50t 3.013 62 56 68 103 58 54 55 51 47 82 47 37
32) 50 100t 2.922 67 65 62 52 56 56 59 60 45 46 46 38
37) 30 50t 2.536 62 57 57 59 50 56 66 59 46 55 46 46
46) 50 100t 2.498 60 55 57 89 55 55 55 51 45 74 47 40
28) 50 100t 2.445 66 62 62 50 53 60 53 54 44 44 45 40
38) 50 100t 1.317 56 55 47 50 46 56 54 55 42 46 45 46
40) 50 100t 1.291 48 48 39 45 42 42 75 82 47 44 48 48
44) 200 500t 1.119 48 48 42 69 43 45 57 54 44 97 45 43

0.37 0.33 0.83 -0.03 0.76 0.57 -0.35 -0.31 0.48 -0.30 0.57 0.36

Code Number of Fishery Compon.Soor. X( 1) X( 2) X( 3) X(4) X(5) X(6) X(7) X(8) X(9 X(10) X(11) X(12)
23) 5.064 47 46 71 45 98 47 57 47 77 44 102 57
29) 100 200t  3.179 87 95 68 50 57 89 59 68 43 43 45 49
36) 50 100t 2.687 75 68 72 49 67 72 59 57 45 44 47 46
3) 2.579 45 45 71 45 64 55 33 38 58 43 55 56
24) 200 500t 2.144 79 85 61 51 50 88 67 74 43 45 44 60
18) t 1.831 44 44 63 49 56 49 38 39 66 55 59 63
21) 5 10t 1.623 48 46 59 54 71 54 37 39 49 52 56 48
5) 1.588 42 45 52 45 53 39 51 59 102 50 88 28
19) 1 3t 1.511 46 45 61 50 62 52 38 40 54 49 55 51
22) 1.367 44 44 59 46 56 47 36 39 61 44 57 50
35) 30 50t 1.323 43 44 44 45 45 47 33 38 50 44 49 66
14) 1t 1.205 42 44 43 46 44 44 32 38 53 49 50 59
4) 1.123 41 44 54 45 54 45 41 41 63 43 60 54
20) 3 5t 1.073 46 45 57 49 63 50 37 40 50 48 54 45
7) 1 3t 1.047 44 44 44 46 44 48 40 40 49 47 47 70

-0.05 -0.16 0.24 0.77 0.09 -0.23 0.04 -0.11 0.32 0.82 0.34 -0.46

Code Number of Fishery Compon.Scor. X( 1) X( 2) X( 3) X(4) X(5) X(6) X(C7) X(8) X(9 X(10) X(11) X(12)
45) 30 50t 5.287 62 56 68 103 58 45 55 51 47 82 47 37
46) 50 100t 3.751 60 55 57 89 55 55 55 51 45 74 47 40
44) 200 500t  3.692 48 48 42 69 43 45 57 54 44 97 45 43
5) 2.855 42 45 52 45 53 39 51 59 102 50 88 28
23) 1.807 47 46 71 45 98 47 57 47 7 44 102 57
43) 50 100t 1.667 46 46 42 55 43 43 51 48 45 71 46 40
42) 30 50t 1.567 46 46 47 54 46 43 48 45 50 66 48 39

-0.06 0.02 -0.01 -0.39 -0.13 -0.20 0.45 0.49 0.54 -0.34 0.58 -0.45

Code Number of Fishery Compon.Scor. X( 1) X(2) X( 3) X(4) X(5) X(6) X(C7) X(8) X(9) X(10) X(11) X(12)
5) 5.362 42 45 52 45 53 39 51 59 102 50 88 28
23) 3.346 47 46 71 45 98 47 57 47 77 44 102 57
40) 50 100t 2.563 45 48 39 45 42 42 75 82 47 44 48 48
39) 30 50t 1.527 45 47 40 46 43 42 62 65 46 43 47 44
2) 1.235 43 44 48 44 52 43 42 41 67 43 67 54
51) 10 30t 1.128 44 45 40 45 42 41 60 54 50 48 46 41




37

30 50t 2) 51) 10
45) 30 5ot ) 30t

(10) 45) 30 50t

44) 200 500t 46)
50 100t 6) t
5) 23)

24) 200 500t
29) 100 200t

) @ ay
12) O
23)
40) 50 100t 39) 30

0.75 r
0674
0.60f

0.52}

Distance (x10%)

0.45

0.37

0.30

w 0.22F

g5t
0.07
0 o oo

o~

~

N D B g MWD A - o e
N N ar D N W N a3 = N
Moyt N O N ;- D ]
W N - N Mmoo, - - m = ~ g NN

g -t o~ m'w o -
T n e o e et
e 4 F o omoanom =

£ mE S Code number of Fishery

Fig. Dendorogram of types of fishery by cluster analysis.



38

15
No.
No. 14
11 No.
t
44) 200
200t 24)
100t 45)
500t  40)
200 500t
5)
500t 12
500t
50 100t
45) 30 50t
40)
11
5)

21 25 No.13 36
No.32 33 No.
18 No.45 46
17
3) 18)
30
23) 5)
500t 29) 100
200 500t 46) 50
30 50t 50) 200
50 100t
50)
23)
44) 200
29) 100 200t
24) 200
46)
50 100t
23)

1970 1974
12
12
1975
22)
23)
1956 1987 32 22)
12
O] @ (®)
O]
1967 1970
1983
@ & 6 6
O]
(10)
(10)
o 12
(10)

*



39

akg
1 DDDE—___I_.i_J____L P L
SOGE \u51

x10%yen
160 et e

LI AN

: X191}
t///fﬁ\/ﬁjf‘

10 / X12)

5| fi
e

X18)

1 / K“\.p»\_-—‘
B A g

1 —_— . T —— T T T T {1 —rr r— -
1960 1965 1370 1975 19803 1985 1960 1965 1970 1875 1880 1985
22)
kg
Fig. Yearly change of index scores for example the 22) Small set net.
a O
1978 1990
1974
12

1970



40

23)
23)
45)
30 50t
5)
1) 30
2) 23) 5)
44) 200 500t 24) 200
“ 500t  29) 100 200t 45)
30 50t 46) 50 100t 40)
" 50 100t 50) 200 500t
3) 50) 200 500t
1) 22) 1956
1987 12
1970 1974 12 2)
@
55 1967 1970
3)
1) (10)
(O]
2) 4) 12 (4) (10) 197 1970
1970 1987
87.5
2)
3)
29) 100

200t 24) 200 500t



41

11 47 58.
(1991)
12 .
(1958)
PP_427.
(1958 1989)
51 62
Katuji Honda(1976) SOME CONSIDERATION ON SET NET Hisahiko Watanabe and Motohiro Okubo(1989) Energy
IN THE FUTURE, SPECIAL REPORT OF THE TOKYO Input in Marine Fisheries of Japan,Nippon Suisan
UNIVERSITY OF FISHERY, 11,231 240. Gakkaishi, 55(1), 25 33.
(1979) (1990)
PP. 199
(1976)
93 103. PP.314.

(1990)



