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Development of species-selective semi-demersal trammel-net for cuttlefish

towards reduction of incidental catch of sub-legal flounder
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Abstract

In order to reduce incidental catches of sub-legal flounder (smaller than 25cm in TL) in the cuttlefish trammel-net fishery
in Southern Kyushu, Japan, a species-selective trammel-net was developed. On the basis of preliminary studies; (1)
observation of behaviour of cuttlefish in a tank and (2) survey of vertical positions of ¢aptured cuttlefish and flounder in
commercial fishing, semi-demersal trammel-nets which have a space around the bottom were designed. The control net which
was similar to commercial nets used in the region and two types of test nets were constructed. In order to make a space, the
main net webbing and the footrope were rigged with brown-coloured PA span twine #36. The rigging was vertically zigzag
with the width same as that of the outer net, while, two variations were given to the height, i.e. one or half an outer mesh
height. These are referred to as test-1 and test-2 nets. A total of 20 operations were conducted in 9 to 23m-deep and
sandy/muddy bottomed grounds by two fishing vessels using a set of two each of control, test-1 and test-2 nets respectively.
The submersion period of time was the same as that in commercial operations, z.e. 3 to 5 days.

There was no significant difference in the numbers of cuttlefish caught by the three types of nets (56 by control, 54 by
test-1 and 40 by test-2 nets). The catches of small individuals of flatfishes by the three nets (27, 17 and 3) were significantly
different. There was no significant difference in large individuals of flatfishes caught by the three nets (16, 15 and 14). There
was also no significant difference in other finfishes from the three nets (171, 171 and 126). The catches including crablet,
starfish and shellfishes from the three nets (95, 43 and 58) were significantly different. The experiment was evaluated as having
achieved the objectives. ‘

The vertical distributions of the caught cuttlefish were not significantly different among the three nets, although there was
a common tendency that the lower positions of net caught a larger number of cuttlefish. Flatfishes were also caught in the
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lowest positions of net. The vertical distributions of small individuals of flatfishes caught by the two test nets were similar to

such a distribution excluding the number from the lowest position of the control net.

No decline of cuttlefish caught by the test nets was considered to be attributable to the brown-coloured PA span twine

used for rigging at the space which might enhance cuttlefish staying around the nets. A hypothesis was proposed that no loss

of large individuals of flatfishes occurred for the test nets, while, reduction of small ones was attributable to the swimming

layers being different between large and small flatfish and spaces might largely affect the small ones which are conjectured to

swim in lower layers. -
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Fig. 1 Simplified sketch of part of the net to show the positions
of catches which were recorded according to the outer
meshes coded as the bottom is I and the top, V: The half
of the mesh located at either bottom or top was also coded
aslorV.
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Fig. 2 Simplified section sketch of structures of three types of
experimental nets: The left is control, the centre, test-1,
and the right, test-2 nets, of which major portions made of
net webbing were the same while, the rigging between the
net webbing and the foot rope was different.
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Fig. 3 Fishing grounds for experimental operations in Southern
Kyushu, Japan: A total of 20 operations were conducted in
9 to 23m deep sandy/muddy bottomed fishing grounds by
two commercial fishing vessels who were requested to use
each set of the experimental nets connected to their
commercial nets. One set of experimental nets was com-
posed of two each of control, test-1 and test-2 nets.

Table 1 Specifications of major part of both control and experimental trammel-nets (excluding those of bottom space of experimental net):
The control net was made of tabulated net webbing, float line and foot rope like usual trammel-nets. The test-1 and test-2 nets were
constructed with the lower portion of the webbing and the foot rope rigged with PA span twine #36, making a space of which the
height was 0.20m and 0.39m for the test-1 and test-2 nets respectively.

Inner net

Outer net

Webbing Material
Mesh size
Hanging ratio (upper)
Hanging ratio (upper)
Vertical number of meshes
Completed height (m)
Float Material

Interval (m) and number of pieces
Float line Material
Length (m)
Material
Length (m)

Footrope

PA, Monofilament No.2
84mm (2-sun, 8-bu)

PA, Monofilament No.8
450mm (1-shaku, 5-sun)

0.565 0.514
0.527 0.472
5
3.44 2.15
Polyvinyl chloride, surplus buoyancy =20g
0.88 and 97
Polypropylene, ¢ 5mn
85m

Polypropylene with LE, ¢5m (90g/m)
92.5m
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Table 2 Vertical positions of enmeshed cuttlefish and marble
flounder observed in the preliminary fishing with com-
mercial trammel-nets in 1993: Vertical positions were
coded in accordance with those of the meshes of the
outer net, where I is the bottom while V, the top.

Vertical positions Number of catches (%)

of enmesh Cuttlefish Marble flounder
\Y% 13 (9) 1 (2)
g 26 (19) 2 (4)
il 34 (24) 1 (2)
i 24 (17) 5 (9)
I 43 (31) 47 (84)
Total 140 (100) 56 (100)

Table 3 Behaviour of cuttlefish to model of suspended span-twine in experimental tank: A PA brown-coloured span-twine #36 was
arranged as a vertical zigzag in a tank of which the dimension is 5.00m x 3.00m x 1.00m. A total of 2 male and 4 female cuttlefish
were released in the tank and their behaviour against the twine arrangement was observed.

Category Observed behaviour ;Er;?‘l:é;lfs

Al changed swimming layer before model and passed model section later 4

A2 changed swimming layer before model and did not passed model section 1

Bl stopped before model for a period of time and passed model section later 2

B2 stopped before model for a period of time and did not passed model section 6
showed spawning behaviour to model (female) or mating behaviour to female (male) 10
and passed model section

D showed no reaction and passed model section 13
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Table 4 List of captured organisms in experimental operations: A
total of 20 field fishing operations were conducted in
1994 and 1996 with the set of control, test-1 and test-2
nets. A total of 12 nets were used in 16 operations and 6
nets, in 4 operations.

Captured organisms Number of catches

Cuttlefish (Sepia esculenta) 151
Marble flounder (Paralichthys olivaseus) 43
Other flatfishes 7 spp. 49
Other finfishes (more than 40 spp.) 661
Clublet (2 spp.) 82
Starfishes 106
Shells and debris 26

Mollusks (3 spp.)
Sea-cucumber

Other crustaceans (5spp.) 25
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Table 5 Vertical positions of cuttlefish enmeshed with three types

of experimental nets during experiment in 1994: The
vertical positions were coded as explained for Table 2.

Vertical positions Number of catches

of catches Control net  Test net-1  Test net-2
A% 2 6 6
v 3 5 6
o 5 5 2
I 18 5 7
I 19 23 13
Total 47 44 34

Table 6 Vertical positions of small individuals of- flatfishes
enmeshed with three types of experimental nets during
experiment in 1994: The vertical positions were coded as
explained for Table 2.

Vertical positions Number of catches

of catches Control net  Test net-1 ~ Test net-2
v 1 0 0
v 0 0 1
m 0 0 0
I 3 1 0
13 3 1
Total 17 4 2

Table 7 Vertical positions of large individuals of flatfishes
enmeshed with three types of experimental nets during
experiment in 1994: The vertical positions were coded as
explained for Table 2.

Vertical positions Number of catches

of catches Control net ~ Test net-1  Test net-2
v 0 0 0
v 0 0 0
i 1 1 0
I 0 2 3
I 11 8 11
Total 12 11 14
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