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Fundamental Studies on the Phenomena of Stick in Gill-netting (VII)
The holding force of net in sticking of fish-body

Katsuaki NasgIiMoTO

Abstract

For the thoretical calculations of the mesh selectivity and the fishing rate, it must
be the most important matter that we investigate mechanisms of which the fish was
held in a mesh for many hours.

The author analyzed the dynamics relation between the mesh and the fish-body of
sticking in the net, investigated the holding force of the fish and clarified these mechanisms.

The dynamic force about the fish stuck in the net have been changed the friction force
and the constrictive force. Then the work done by these forces were calculated on the
Pink salmon (body length 45.6 cm) sticking in the net of an optimum mesh size, and the
values of the work done by the kinetic friction force and the constrictive force were 2.0
kg.-cm and 14.3 kg.cm respectively. As the latter was 7 times of the former, the depth
of which it was stuck in the mesh was seemed to be influenced mainly by the constrictive
force. Because the static friction force of the mesh decreases with elapsed time or this
force becomes 1/10 of the weight of the fish at 200 minutes after inserting, it seems that the
fish will be held in a mesh mainly by the constrictive force for many hours.

The relative fishing rate would be calculated on the assumption that the constrictive
force will be in proportion to the volume of which the net leg got over the fish-body. In
the case of Pink salmon (body length 45.6 cm), the relative effencies were estimated at the
various positions of the fish-body by this way (cf. Fig. 9). Although these curves were
changed by the kinds of net, the fish and the fatness of the fish, knowing those factors,
accurately results can be draun.
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X’O X.l XZ X:S

Fig. 1. Sectional shapes of the fish-body as it was stuck in a mesh
Xy, Xy, X,, X,; sticking depth of the fish

Girth length of the fish-body contracted
(or perimeter of the net mesh elongated)

Xo X1 X Xa
Distance from snout

Fig. 2. Girth length of the fish-body or perimeter of the net leg for sticking
depths when the fish was stuck in a mesh by various binding forces
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Fig. 3. Relation between the tension of the net leg and the decreased sectional
dimension of the fish. hody with the depth at. which the fish was stuck in the mesh
* Upper figure; ' tension of the net leg
Lower figure; - decreased sectional dimension of the fish-body
Fig. 4. Relation between the work done by the kinetic friction force and the depth
at which the fish was stuck in the mesh
Fig. 5. Relation between the constrictive volume and the depth at which the fish
was stuck in the mesh
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Fig. 6. Glrth length of the fish- -body (Pink salmon B.L. 45.6 cm) and perimeter

of the net leg (Nylon 6 monofilament #12) when the fish was stuck in the mesh
under the various binding forces

— 282 —



1969] Bk BN LBRSOEBNHYE-VII

)

2 1.2

~

3

£

:08‘

=

2

5 0.4

=

=]

g

s

& 20 40 60 80 100 120

Struck depth (cm)

1.2

£

s

5

20,84

g

]

£

£ 0. 44

5

£

2

S 20 40 60 80 100 120

Struck depth (cm)

Fig. 7. Relation between the tension of the net leg (Nylon 6 monofilament
#12) and the decreased sectional dimension of the fish-body (Pink salmon B.L. 45.6 cm)
with the depth at which the fish was stuck in the mesh

Upper figure; tension of net leg
Lower figure; decreased sectional dimension of fish-body

Z
<

2

+ 801

(3]

g

=

2 6.0

°

i

E 4.0

g

£

@

< 2.04

z

QL

3

= 0 T T 1 T T nl
+ ‘ 2.0 4.0 6.0 8.0 10.0 12.0
g Struck depth (em)

. 1t

Flg 8. Relatlon between the Work done by the kmetlc fnctlon force and 'ohe
depth at which the fish was stuck in the mesh '

9283



t K K 2 & 8 [XIX, 4

601

40+

Constriction volume (cm®)

T T T T

20 40 60 80 100 120
Struck depth (em)

Fig. 9. Relation between the constrictive volume and the depth at which
the fish (Pink salmon B.L. 45.6 cm) was stuck in the mesh
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Fig. 10. Changes of static friction force with elapsed times after the fish (Pink
salmon B.L. 45.6 cm) was stuck in the mesh (Nylon 6 monofilament § 12)
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Table 1. Constrictive volumes of the various position of the fish (Pink salmon
B.L. 45.6 em) when stuck in the mesh
. Ratio of
Mesh size Mesh size/body Is);lsgzgcgffzﬁren Constrictive constrictive
(mm) length fish/body length volume (cm?) volume to
. y lengt maximum it
75 0.185 0.065 . 0.7 0.03
80 0.176 0.112 1.5 0.07
90 0.197 0.145 4.3 0.20
95 0.209 0.170 19.8 0.91
100 0.220 0.235 20.5 0.94
106 0.230 0.300 21.7 1.00
110 0.241 0.346 13.8 0.63
115 0.252 0.375 7.7 0.36
1.0
oy { °
& 081
K
® 0.6
1
= 0.44
°
& 0,21

1 02 03 0.4 0.5
Distance from snout /Body length

Fig. 11. Curve of relative effency calculated from the constrictive volumes of
various positions of the fish (Pink salmon B.L. 45.6 cm) when stuck in the mesh
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FoTRDENTV B L5 2BERBREEREFC IS LB E LT, LRSI X 3 REDRIR %S
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Aur 72 (128) ECBBL IO CNEVSEKE 5 2 BEHAL (2RAEMZIE L TROYED
LOER) LEZORORE (4HROEY) £2XRY, LhsDO2ETHT 5% Table 2 IKHif 5,
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Table 2. Mesh size and position of the fish where constrictive volume becomes
maximum when fish (Pink salmon and Chum salmon) was stuck in the mesh

A, Pink salmon

Distance from

Perimeter of

Body length Body weight Fatness of the
spout of the the mesh/body
(cm) (kg) fisg-body (g/cm) | gep /body length length
41.2 0.92 0.0132 0.248 0.492
46.2 1.16 0.0117 0.230 0.520
43.5 0.95 0.0118 0.310 0.470
44.2 1.05 0.0122 0.240 0.488
45.6 1.18 0.0124 0.232 0.439
44.0 1.05 0.0124 0.236 0.434
43.2 0.96 0.0119 0.280 0.495
45.0 1.03 0.0113 0.297 0.483
45.7 1.29 0.0129 0.298 0.517
45.0 1.22 0.0134 0.260 0.521
B. Chum salmon
Body length Body weight Faglslﬁfao(éfythe snlt:))lllita(ﬁctehg(;i?h / Perimeter of the
(cm) (kg) (g/cm) body length mesh /body length
55.6 2.10 0.0122 0.290 0.523
56.6 3.20 0.0177 0.270 0.527
57.5 2.65 0.0140 0.277 0.529
52.5 1.75 0.0121 0.258 0.466
54.3 2.15 0.0135 0.290 0.498
0. 20
-*=
5 0 15
H
2
=4
Q 0101
=
2
<
S 0.051
=
0
0.2 0.3 04
Distance from snout ,”Body length
Fig. 12. Relation between the struck depth and the position of the fish (Pink

salmon B.L. 45.6 cm) when stuck in the mesh
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