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Discussion on ‘‘Oceanographic conditions in relation with
fishing conditions’’ by applying the Information Theory-II

On the prediction of tuna fishing conditions

Ichiro YaAMANAKA™

As an exercise evaluating the prediction of fisheries conditions performed by various institutions,
the prediction of tuna fisheries published by Kanagawa Prefectural Fisheries Experimental Station for
the year 1973 was taken up as an example.

(1) Prediction of fishing season

Among 48 cases predicted, 28 were made just in accordance with the average pattern, namely
the climatological prediction in terms of meteorology. Among such prediction 22 were successful.
Meanwhile 20 cases were predicted away from the average pattern, or climatologically negative.
Among them 7 were succssful. In cases climatologically positive the decrease of entropy of fishing
season caused by such climatological knowledge was larger than in case climatologically negative. In
former case the success occurred when the decrease of entropy or gain of information by such
climatological knowledge was high; while in the latter case the success took place when the decrease
of entropy was low. Thus in climatologically negative cases the successful prediction was due to either
by lucky coincidence or by introducing other factor such as environmental information. But the base
of the prediction was not shown in the material dealt here.

(2) Prediction on fishing ground

Among 14 cases, 5 were climatologically positive, of which 4 were successful. Among 9
climatologically negative cases 3 were successful. The calculation of entropy showed, however,
that climatological knowledge did not make much contribution.

(3) Prediction whether fishing is ‘‘good’ or ‘‘bad’’

All five cases dealt in the exercise were made in accordance with the extrapolated long term
trend; four of them were successful.

(4) In general

59.1% of total predicted cases were successful. The percentage of successful was 81.1% for the
climatologically positive cases, and 33.3% for the negative cases respectively.

The climatological prediction is, rather to say, the prediction by common sense. It can yield a
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high rate of success. But such knowledge may not afford any new information to those who have
already obtained such knowledge.

The prediction made under climatologically negative case is difficult; and therefore such prediction
is of high value if it is successful, because the remainder of entropy after introducing climatological
information is still high. For this purpose other factors like environmental and biological information
may be introduced in order to lessen the residual entropy. (Some of them have been already

implemented. )
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Table 1. Abundance indices of the bigeye tuna in the eastern tropic Pacific.
s omopw | B oW K g | woewm o R K
‘ Abundance index | Abundance index
Year | Quarter l 0N10 N r 0~10°S H Year Quarter 0~10°N 1 0~10°S
1 20,0 | 23.7 ‘ i I |12 16.0
\ I 9.4 210 i 12.5 13.5
loed 17.2 15.7 1979 m 11.9 10.8
v 13.4 15.3 % 9.0 12.0
I 2.2 | 17.2 I 7.5 10.7
I 10.7 116 I .2 8.6
1965 I 10. 8 12.4 TarL m 10.2 6.1
v 7.4 13.3 v 10. 1 9.0
1 12.8 18.8 I 9.6 10.7
I 17.0 23.0 I 12.7 8.6
1966 I 12.4 16.1 1972 I 10.5 6.1
I\ 9.6  19.1 G 8.3 9.0
e — | V- e
1 6.0 | 185 I 9.6 15.1
‘ I 14.7 17.7 I 19,7 11.5
WeT 14.3 17.0 1478 m 10.5 7.4
‘ v 13.0 16.9 v 8.3 7.1
I 13.2 14.5 I Co12.7 16.5
| 12.6 13.2 B Rk | 13.9 14.8
1968
g 16. 3 13.2 Average* I 13.0 12.4
v 11.3 13.0 ‘ v 10. 1 13.5
| I 1.2 | 18.4 | }
I 19.0 17.2
126 mo 162 149
v ‘ 12.1 i 17.1 ‘
e - — : = — ! e
ORI TR R TH D 1973 R R,
* The average does not include 1973, the object of prediction.
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Table 2. Abundance indices of the yellowfin tuna in 15°N~10°S, 130~180°E.
4 e W I S I mok oW | oo e %
Year Quarter | Abundance index ‘ Year ‘ Quarter Abundance index
I 80.7 ‘ | I 57.5
I 124.9 | \ g 67. 1
e m 91.6 oA I 63.0
v 75.0 ‘ \ v 72.6
I 1 74.1 ‘ \ I 68.1
I 89.0 ‘ 1 I 59.2
1965 i 89.3 1971 m 74.9
I\ 74.3 v 81.3
I 149.5 ‘ 1 50. 2
I 133.6 ‘ i 51.8
158 m 86. 1 L I 45.5
v 113.4 ‘ v 54.2
I 59.7 } I 70.0
i 77.9 \ ‘ I 67.2
L m 59.5 o1 I 67.4
v 69.5 | v 63.2
I B . | -
I 68.3 | I 71.7
I 77.9 ¥ I 83.9
1968 ‘
m 74.8 | Average* | I 75.7
v 64.0 ‘ v 82.8
1 37:3 ‘
I 74.1
1969 I 97.1 1
v 76.4

* 1973 b ET,
* Excluding 1973.
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Table 3. Number of 5° X5° quadrates in which the hook rate of the bigeye tuna is above

0.1 along 30°S in the Indian Ocean. (90°E is dealt as the boundary between

eastern and western parts)

e

o | omeew | o e # | & 7 e 5
160~90° E [90~110° E

Year Quarter‘ West East ‘ Total : Year | Quarter West East Total
| I 3 | 4 7 ) S - 5 10

g 6 3 9 I 7 10 17

964 | @ o 7 | 2 9 1969 7 10 17
v 6 ; 5 11 W 3 7 10

I 2 | 4 I 1 5 6

il 5 | 3 it 8 6 14

1965 I g 6 12 1970 i 7 9 16
v o 6 5 11 v 5 6 11

1 } 2 5 7 I 4 9 13

T 4 ‘ 2 6 i 4 11 15

Ll m | 7 4 11 Ll m 6 10 16
v | 5 5 10 v 3 4 7

I 4 | 7 1| I 2 3 5

I 412 16 o1 8 9

1967 m 5 12 17 L m | 1 8 9
I\ 4 7 11 v 4 4 8

1 | 1 9 10 I 1 6 7

T | 7 w17 I 1 10 11

1968 m 7 0 | 17 1278 m 4 7 1
v 6 | 9 | 15 v 6 6 12
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Table 4. Location of the center of fishing ground of bigeye tuna around 30°S in the Indian
Ocean (in °S).

e moew | W ow | moowm | @ Wk | A B | w8
Year ‘ Quarter East West , Year Quarter East West
- I 20—-25 . l I 30—35 =

I 2530 I 3035 30—35
1964 I 2530 = 1970 i 2530 30—35
v 30—35 I\ 30—35 2530
o I 2530 - I 30—35 30—35
i 2530 - I 2530 30—35
1965 I 2530 2530 1971 I 30—35 30—35
v 30—35 — v 3035 —
1 30—35 — I 3035 —
I 3035 . I 2530 30—35
1966 I 2530 2530 1972 i 2530 2530
v 2530 = v 30—35 2530
I 30—35 30—35 1 30—35 30—35
I 30—35 30—35 I 3035 30—35
1967 I 2530 3035 1973 i 2530 30—35
v 2530 30—35 N 2530 _
I 30—35 30—35
i 2530 3035
1968 I 2530 2530
v 30—35 2530
I 30—35 30—35
it 30—35 30—35
1989 m 30—35 30—35
v 2530 2530 !

RS AV FEA TGO LOBIDLIVIES (1964~72) (T3 HEE THRMRED TR <)

Table 5. The frequency of the location of the center of fishing ground of bigeye tuna in the
Indian Ocean (number of years) 1964~1972. (Exclude 1973, the object of prediction).
; East (60~80°E) \ West (95~110°E)
TR E P ‘ ~30°S | ~35° ~30° o
Gt 1 20 5 ,25,7S_J 2757 30°S B 30~35°S ‘ 25~30°S 30~?5 S
oW 1 | 1 7 0 4
I i 6 3 0 6
m ‘ 7 2 4 4
VAN 3 6 4 1

TdhbHo Lo UFEEITIE 1973 TRV IS I@E 2 A D > 7o DT,
Bl2 2 7R ATy ey 758

ZOFRHREIFREPTH - 72,
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Fig. 1. Abundance indices of the yellowfin tuna
in the eastern Pacific, (10°N~10°S,
95~135°W).
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Table 6. Score table of the prediction of fishing condition of tuna in 1973.
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