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Effect of Cross-sectional Shape of Fish Body on
Mesh Selectivity of Trawl Codend

Zhenlin Liang,*1.*2 Hiroshi Horikawa,*!
Muneharu Tokimura,*! and Tadashi Tokai*3

The conclusion given by Tokai (1998) using the relative girth, the ratio of body girth to mesh
perimeter (G/P), instead of the common body length of fish was verified by the result of 20 species’
mesh selectivity in Isei pair-trawl and stern-trawl net of Japan. And, the influence of the relation be-
tween the cross-sectional shape of the fish body and shape of mesh opening on mesh selectivity was
examined.

The Tokai (1998)’s conclusion which says that the selectivity starts roughly at 0.5 in G/Pand at-
tains 1009 at 1.0 G/P was well applicable to the case of the most fishes except a few fish species in
this study. The relation between the relative girth and the cross sectional coefficient give the dome-
shaped curve with a mode at the aspect ratio of mesh. However the selection range seems related to
other characteristics such as the hardness of the fish body part with the maximum body girth rather
than the cross sectional coefficient. For the relation between the type of mesh and the fish body
shape, it was suggested that the use of diamond and square mesh would be effective for fish with flat

bodies and round bodies, respectively, to obtain a highly selective catch.
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Fig. 1. Schematic concerning relationship be-
tween cross-sectional shape of fish body and
shape of mesh opening, while fish is passing
through the mesh.
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Table 1. Regression parameters of girth against
body length for each species

G=mL+u

Species name
L m u 7 n

Muraenesox cinereus AL 0.4864 —1.315 0.9999 14
Setipinna tenuifilis FL 0.5507 —2.534 0.8968 17
Saurida wanieso TL 0.4189 —0.5847 0.9992 15

Lepidotrigla alata TL 0.7 —2.3%

Lepidotrigla

Fishinouyei TL 0.5474 9.402 0.8471 20
Parabembras curta  TL 0.5016 —12.90 0.9716 20
Suggrundus _

meerdervoorti TL 0.7103 —39.60 0.9754 15
Acropoma japonicum FL 0.8071 —7.938 0.9640 20
Doederleinia

berycoides FL 0.7064 —6.437 0.9874 14
Apogon carinatus TL 0.7291 —15.76 0.9932 18
Nemipterus virgatus FL 0.7015 —14.06 0.9583 20
Pennahia argentata  TL 0.6903 —10.95 0.9877 20
Atrobucca nibe TL 0.6975 —10.87 0.9647 20
Larimichthys _

polyactis TL 0.5992 —10.78 0.9745 20
Upeneus japonicus  FL 0.6497 —8.213 0.9807 13
Uranoscopus

japonicus TL 0.6370 1.632 0.9529 20
Trichiurus japonicus AL 0.4491 —11.35 0.9875 18
Psenopsis anomala  FL 1.209 —52.61 0.9542 17
Hippoglossoides .

pinetorum TL 0.7501 ~16.68 0.9954 18
Tanakius kitaharai TL 0.7516 —37.96 0.9442 12

G, girth; TL, total length; FL, fork length; AL, preanal
length; n, number of data; 7, correlation coefficient.

20

G =0.6797L - 2.0166

Total length (cm)

Fig. 2, Relationship between total length and
girth for redlip croaker Larimichthys polyactis.
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Fig. 3. Mesh selectivity to relative girth R, ratio of body girth to mesh perimeter.
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Table 2. Master curves for mesh selectivity of
each species obtained as logistic equation

Master curve of mesh

selectivity
Species name S(R)=1/[1+exp(aR+)]
« B
Muraenesox cinereus —14.33 15.13
Setipinna tenuifilis —13.22 11.44
Saurida wanieso -15.71 1341
Lepidotrigla alata —30.03 23.52
Lepidotrigla kishinouyei —31.41 23.52
Parabembras curta —8.567 7.379
Suggrundus meerdervoorti —9.919 7.422
Acropoma japonicum —12.25 11.09
Doederleinia berycoides -7.888 6.692
Apogon carinatus —15.10 13.90
Nemipterus virgatus —17.55 16.86
Pennahia argentata —11.26 10.43
Atrobucca nibe —15.62 14.50
Larimichthys polyactis —8.842 7.756
Upeneus japonicus —-12.39 10.78
Uranoscopus japonicus —6.254 5.169
Trichiurus japonicus —-10.73 7.349
Psenopsis anomala —-11.13 9.490
Hippoglossoides pinetorum —12.68 8.622
Tanakius kitaharai —14.97 11.21

R denotes the relative girth.
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Fig. 4. Master curve of mesh selectivity to rela-
tive girth for greater lizardfish Saurida wanieso.

Table 3. Estimated cross—sectional coefficient of
fishbody (C;), relative girth at 50% selectivity
(Rso)and selection range (SR)for each species

Species name C; Ry SR

1.118 1.056 0.1325
4.004 0.8740 0.1266
1.004 0.8536 0.1399
1.351 0.7830 0.0732
1.204 0.7491 0.0700
1.098 0.8613 0.2565
1.580 0.7583 0.2175
2.119 0.9053 0.1794
1.835 0.8483 0.1812
2.054 0.9204 0.1455
2.000 0.9609 0.1252
2.026 0.9256 0.1951
2.028 0.9283 0.1407

Muraenesox cinereus
Setipinna tenuifilis
Saurida wanieso
Lepidotrigla alata
Lepidotrigla kishinouyei
Parabembras curta
Suggrundus meerdervoorti
Acropoma japonicum
Doederleinia berycoides
Apogon carinatus
Nemipterus virgatus
Pennahia argentata
Atrobucca nibe

Larimichthys polyactis 2.040 0.8738 0.2485
Upeneus japonicus 1.532 0.8698 0.1774
Uranoscopus japonicus 1.184 0.8265 0.3513
Trichiurus japonicus 2.833 0.6850 0.2048

2.774 0.8524 0.1974
4.689 0.6798 0.1732
5.084 0.7491 0.1468

Psenopsis anomala
Hippoglossoides pinetorum
Tanakius kitaharai

1.1787+2.151C;
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Fig. 5. Relationship between cross-sectional
coefficient of fish body and relative girth at
509 selectivity, Rs,.
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‘Fig. 6. Relationship between cross-sectional
coefficient of fish body and selection range, SR.
The solid line shows the approximation and

the dotted line shows the standard deviation.
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=2.15) and square mesh (C,,=1.0).
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