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An experimental study on the size selectivity of fusiform fish by the netting

characteristics
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This study quantitatively evaluated size selectivity for three netting shapes (T0; regular, T45, T90) and hanging ratio (35%,
70%) of TO netting used for trawl codend. The size selectivity experiment was performed in a tank using a cube experimental
model with a length of 50 cm on one side and 389 experimental individuals, jack mackerel (Trachurus japonicus). In the
selectivity analysis, a selectivity curve was created based on the selection ratio using a logistic function, and the 25%,
50%, and 70% selection length and selection range (SR) were obtained. The TO netting was 19.54 ¢m when the 50%
selective length, which is a selectivity evaluation index, had a hanging ratio of 35%, a selection range of 0.51 c¢m, and
22.70 cm and 3.08 cm for the hanging ratio of 70%. The T45 netting was 24.34 cm and 2.13 cm, and the T90 netting
was 23.51 cm and 2.84 cm. The results of the T45 netting and the T90 netting are similar, and the 50% selection length
and selection range were relatively larger than the TO netting. There was a significant difference in the correlation between
the circumference of the inner circle of the mesh by the shape of the netting and the body girth of the experimental individual
(Pearson test, = 0.86, p < 0.05). There was no significant difference in the correlation between the selection ratio by
the TO netting, T45 netting, and T90 netting with a 70% hanging ratio (one-way ANOVA, p > 0.05). The results of this
study showed that selectivity such as T45 netting and T90 netting appeared when the hanging ratio, which maximizes the

area of TO netting, was maintained at 70%.
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Fig. 1. Netting shapes used in the size selectivity experiments.
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Fig. 2. Schematics of the model gear for size selectivity experiments.
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Table 1. Length distribution of jack mackerel for size
selectivity experiments

Fork Length Class Nun}b@r of Individual of rate
(FL, cm) individual (%)
(individual)

~ 11 8 2.0
11 ~ 12 34 8.5
12 ~ 13 31 7.8
13 ~ 14 6 1.5
14 ~ 15 12 3.0
15 ~ 16 18 4.5
16 ~ 17 22 5.5
17 ~ 18 11 2.8
18 ~ 19 20 5.0
19 ~ 20 33 83
20 ~ 21 40 10.1
21 ~ 22 23 5.8
22 ~ 23 21 5.3
23 ~ 24 29 7.3
24 ~ 25 19 4.8
25 ~ 26 19 4.8
26 ~ 27 14 35
27 ~ 28 17 43
28 ~ 29 6 1.5
29 ~ 30 10 2.5
30 ~ 5 1.3

Total 398 100
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Fig. 3. Distributions of fork length for jack mackerel by
the hanging ratio of T0 netting.
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Fig. 4. Selectivity curve of jack mackerel by the hanging
ratio of TO netting.

Table 2. The fork length of [, I.,, [, selection of jack
mackerel and the selection ranges by the hanging ratio of TO
netting

Fork length of

Hanging retention ration Selection*
ratio (cm) range (SR )
(%)

Lys lso lzs (em)
35 19.29 19.54 19.80 0.51
70 21.16 22.70 2424 3.08
*
SR: lgp = lys



JE 35%¢°f &l oF 1.16H] A= Ao & Yepyitt.
7Jo1o] A E 35%¢°] tigt A= 0.51 cm, 70%

3.08 em= UERGTE A= P& 70%0] B3|
A E 35%0] A7 B} 52 Ao & YERiTh
o= Fig. 30| yepd A3 7hA|9] iy Saf o] Ayt
ofAl LpERd Blel o] FdE T0%2] 75 dWE 35%
of vls AgAEE 5] SakehA] o= ZHA|S] H

rlr ) o.>:

7b 7 b o, 71 Asih Aeglel §3E vl
A% & & Ak

UX| Ao w2 27| Meyy
2] HAlo]| wfE 7] A AlY

e} [e] -1 o =2

0

o A<= Fig. 591

]
‘5 40 O Escape
:; W Unescape
ERE
P
=]
5 20
f=]
5
=
Z 0 H H

LI

1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Fork Length (cm)
(a) T45 netting

50
K
—g 40 DOEscape
= m Unescape
E 30
3
o
8 20
£
=
Z 10 H H

1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Fork Length (cm)
(b) T90 netting

Fig. 5. Distributions of fork length of jack mackerel by
the nettings.

0.8

0.6 Netting shape

Selectivity

— T035%
— —-T070%

0.4

0.2

0.0

40 50

Fork length (cm)
Fig. 6. Selectivity curves of jack mackerel by the netting
shape.

UR| S0 T2 LS 040l 17| Metlol thet Al o

Table 3. The fork length of Iy, [, I.5 selection of jack

mackerel and the selection ranges by the netting shapes

Fork length of retention Selection
Netting ration (cm) *
shape . ; . range (SR )
25 50 75 (cm)
T45 23.27 23.34 25.40 2.13
T90 22.09 23.51 24.93 2.84
*
SR: l;5 = Iy
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Fig. 7. Relationship of jack mackerel between the fork
length and the body girth.

Table 4. Circumferences of inscribed circle by each netting
characteristic for jack mackerel

Circumference of

. 2) 3)
Mesh shape inscribed circle Body girth of 5 G/C

(mm) (mm) (%)
TO (35%)") 104 108 103.85
TO (70%) 207 131 63.29
T45 207 141 68.12
T90 207 141 68.12

1)HR: Hanging Ratio
“1ls0: 50% selection length
G: Body girth of [;), C: Circumference of inscribed circle.
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