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Statistical Examination in Study of Fish Size Composition

Jiro ADACHI

(Shimane Prefectural Fisheries Experimental Station)

Abstract

In the study on fish size compositions of mackerel and sardine in the Japan Sea, a two
steps sampling method is adopted. That is, first step is the random sampling of fishing boat
and the second one is the random sampling of individuals from the catch of sample boat.

When there are more than two schools being different in size composition, it is desirable

to sample materials from each school.

The present study is a examination on this point,

especially concerned the sample number of fishing boats, in the case of purse sein fishery
setting their base port at Hamada in Shimane Prefecture.

The results obtained are as follows.

1. From the statistical analysis of size composition of catch, more than two groups are

recognized in the catch.

2. No significant difference is recognized among surveyors on the measurement.
3. For the sake of elevation of the sampling accuracy it is desirable to sample more than

five boats out of eight based Hamada.
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Fig. 1-1. Body length composition of mackerel Fig. 1-3. Body length composition of mackerel
landed by sample boat A; landed by sample boat As
No. 1~3; Standard length No. 1~2; Standard length
No. 3~8; Fork length No. 3~8; Fork length
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Fig. 1-2. Body length composition of mackerel
landed by sample boat A.
No. 1~2; Standard length
No. 3~8; Fork length

Fig. 1-4. Body length composition of mackerel
landed by sample boat As
No. 1~2; Standard length
No. 3~8; Fork length
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Table 1. Mean-body lengths of mackerel from
4 sample boats (From Figs. 1-1~4)

Boat )
Ay A, A; A, zZ
Surveyor

25.74 25.73 25.54 25.95

B 25.79 25.46 25.12 25.95 20-65
B: 3605 607 6.5 o604 2658
Bs D63 26,97 26,08 2696 2620
s 25 B% BY BY ws
-

26.51 26.09 25.99 26.42

Table 2. Test of differences between mean-body
lengths by analysis of variance

Source of Degree of Sum of Mean Rate of
variance freedom  squares squares variance

Boat 3 153.271 51.090 32.376*

Surveyor 3 461.155 153.718  97.413*

Two factor

interaction 9 27.134 3.015 1.911

Error 3,198 5046. 444 1.578

Total 3,213 5,688,004

* significant at 1%
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Table 3. Comparison of mean-body lengths of
mackerel by the least significance difference
method

As l.s.d.
(25.99) (0.01)
. =0. 323
Ls.d.

(0.01)
=0.323

Ay Ay Az
Boat (26.51) (26.42) (26.09)

B, B2 Bs B:
Surveyor (26.62) (26.53) (26.20) (25.65)
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Fig. 2. Relation between fork length and
standard length of mackerel
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Table 4. Mean-body lengths of sardine from 5
sample boats (From Fig. 3)

Boat
A, A, Az Ay As
Mean

% A % Z1 ©19.27 19.02 20.12 19.52 18.41
wop B e o T2 18.25 19.88 20.05 18.46
20 | xees % Tz T3 20.29 19.82 18.39
ﬁ T - T1 19.70 20.02 18.37
‘10 10
o —L N z 19.27 18.63 20.00 19.85 18.41
20 NO. 3 40 NO. 4
30 mo e i Table 5. Test of differences between mean-body
20 M| s=** = _m' .8t lengths of sardine by analysis of variance
10 10

Source of Degree of Sum of Mean  Rate of
© A r _h—‘ 2 L variance freedom squares squares variance
. 5 NO. 1 4 NO. 2
- vercs o _ oroo Boat 4 725,092 181.273  88.642*
ML sV «f - i e Error 1,492 3,050.897  2.045
e " —l—ﬂ_ Total 1,496  3,775.989

im
° * * significant at 1%
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Fig. 3. Body length composition of sardine Boat (20.00) (19.85) (19.27) (18.63) (18.41) (85(,)21())

landed by 5 sample boats A;~A;
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Table 7. Probability of hypergeometric distribution
- Pey=xCr * N-kCa-1/NCn

n K L Py C.Pr

1 7 P(1)=0. 250 0. 250

” 2 6 P(1)=0.428 0.428

” 3 5 P(1)=0.535 0.535

” 4 4 P(1)=0.572 0.572

3 1 7 P(1)=0.375 0.375
P(1)=0.536

p 2 6 . o 0.643
P(1)=0.536

" 3 5 =0 09 0.805
P(1)=0.429

” 4 4 P(2)=0"429 0. 858

4 1 7 P(1)=0.500 0.500
P(1)=0.571

” 2 P(2)=0. 214 0.785
P(1)=0. 428

p 3 5 P(2)=0, 428 0.928
P(3)=0.072
P(1)=0.229

” 4 4 P(2)=0.514 0.972
P(3)=0.229

5 1 7 P(1)=0. 625 0.625
P(1)=0.536

” 2 6 D=0 20 0.893
P(1)=0. 268

p 3 5 P(2)=0.536 0.983
P(3)=0.179
P%=QW1
P(2)=0. 429

v 4 4 P (3)=0. 429 1..000
P (4)=0. 071

6 1 P(1)=0.750 0.750
P(1)=0. 429

” 2 6 P(2)=0.536 0.965
P(1)=0.107

” 3 5 P (2)=0.536 1. 000
P(3)=0. 357

7 1 7 P(1)=0.875 0.875
P(1)=0.250

” 2 P(2)=0. 750 1..000

8 1 7 P(1)=1. 000 1.000
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