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Fundamental Studies on the Shrimp Drag—1I.
Field Experiment on the Mesh Selection of the Net with
23mm Mesh Cod End
By
Akio FUJIISHI

The shrimp drag, a small beam trawl, is one of the fishing methods affording a livelihood
to a great number of coastal fishermen in Japan. In order to get some clues for improving
the fishing gear of this method not only from the biological but also from the gear
technological point of view, 8 experimental hauls were conducted in the waters along
the west coast of Shimonoseki during the period from August to October in 1970. And
the mesh selection of the drag was examined as a preliminary step to gear designing.

Among the four principal methods of examining the mesh selection, the cover net
method was employed in the present experiment, because this method is suitable for the
experiment with the limited number of hauls. But this method has such a demerit that
the results are more or less modified by the presence of the additional net covering the
cod end (masking effect). In the present experiment, accordingly, special attention was
paid to construct the gear capable of keeping the masking effect as small as possible.
Namely, with an intention to do so by increasing the blowing of cover net, long cover net
(1.5 times as long as the cod end) with rough mesh (20mm mesh) was attached to the
shrimp drag used commonly by the local fishermen in the waters where the present
experiment was conducted (23mm mesh cod end). And the following results of selectivity
of the gear were found out:

1. Among the 8 species of shrimps and 23 species of fishes caught by the present
experimental hauls, the 4 shrimps and 6 fishes were subject to the selection by the 23mm

mesh cod end as shown in Table 3. But the 17 species of fishes shown in Table 4 were
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too large to be the subjects of the mesh selection.

2. Percentage of fish caught by the cod end to the total catch varied haul by haul.
But the hauls did not differ from one another in respect of the minimum size of the fish
in the cod end and of the maximum size of fish in the cover net.

3. The body length of each of the species at the 50% selection point was estimated to
be as follows: 4.5cm for Leiognathus rivulatus, 7.0cm for goatfish, 8.5cm for dragonet,
7.5cm for goby, 4.5cm for Metapenaeopsis acclivis, 5.0cm for Trachypenaeus curvirostris,
4.0cm for Alpheus brevicristatus, and 4.8cm for Alpheus rapax. ‘

4. The selection ranges of the shrimps and fishes were fairly wide. And most of the
catch were found within this range.
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Fig. 1. Dimention and construction characteristic of the shrimp drag used

in the present experiment.

Notes: All the dimentions and construction characteristics except the
presence of the cover net are the same as the gear used commonly

by the local fishermen.

Upper and lower parenthesized figures indicate size of twine

(polyethelen 200D/2x3,

200D/3»3, 400D/3%24) and of the mesh

(both in mm). Figures without parenthsis show number of mesh.

1) Warp

2) Head rope (H. R.)
3) Ground rope (G, R.)
4) Float

5) Weight
6) Beam

18mm rope seized with the polyethelen
and vinylon fiber.

8mm rope in double seized with the
polyethelen and vinylon fiber.

40mm hand-made rope seized with
worn-out piece of the cremona net
(vinylon).

Synthetic resin float. (Buoyancy 253g)
Chain and lead.

Bamboo pole of ca. 90cm in diameter
(Buoyancy 7.5kg).
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Table 1. The towing condition during the present experiment (1970).

W | D | | g | speen | of cngine | length | D
1 Aug. 9 20020 60 min 15kt 700 rpm 150 m 40 m
2 Sept. 26 17 : 34 56 L2 700 140 27
3 Oct. 6 18155 60 2.0 700 90 32
4 9 14204 60 1.8 700 90 30
5 14 15200 60 2.1 700 90 25
6 15 15: 50 60 2.0 650 80 25
7 17 17205 60 2.2 650 80 27
8 27 16255 60 2.5 700 90 27
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Table 2. The mesh size of the cod end and cover net.

Mesh size .
Date Parts Webbing knot | 2 legs & 1 knot Mes.h Shrinking
(Mean o ) perimeter percentage
Aug. 9 20.5mm 0.2 mm 42. 6 mm -
Sept. 26 20. 1 0.3 41.8 1.9
Oct. 9 Cover net Trawl knot 19.9 0.4 41.4 2.8
15 19.6 0.4 40. 8 4.3
27 19.7 0.4 41.0 3.8
Aug. 9 23.0 0.3 47.6 -
Sept. 26 ? 22.5 0.3 46.6 2.2
Oct. 9 Cod end Trawl knot 22.1 0.4 45.8 3.8
15 21.8 0.5 45,2 5.0
27 22.1 0.4 45,8 4.3
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Fig. 2. Length frequency distributions of fish by haul
the cover net.
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Fig. 3. Length frequency distributions of fish by haul caught chiefly in the cod end.
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Table 3. Selection rate {A/(A+B)} by species and haul.

Haul Number
Species Catch Sum
1 2 3 4 5 6 7 8

*

Oki-hiiragi A 0 7 0 16 4 26 13 0 66

Leiognathus rivulatus B 0 2 0 18 7 20 9 0 56
A/(A+B) - 10.78] - 0.47]0.36]|0.57[0.59| ~— |0.54

%

Himeji A 0 39 0 17 1 1 5 0 53

Upeneus bensasi B 0 60 0 25 0 0 3 0 88

Goatfish A/ (A+B) - 10.39 - (0.41]1.00{1.000.63 - 10.3

Kk .

Nezumi-gochi A 17 | 132 6 58 5 2 2 0| 222

Callionymus richardsoni B 20 15 3 5 1 4 2 0 50

Dragonet A/(A+B) 1 0.46[0.90.0.67(0.9210.83|0.33|0.50 - 10.82

Aok

Ashishiro-haze A 0 19 8 8 8 6 4 10 63

Aboma lacticeps B 0 42 17 2 0 9 9 13 92

Goby A/ (A+B) -~ 10.3110.32;0.801.000.40|0.31]0.44 | 0.41

*k

Tamaganzo-birame A 0 16 35 10 0 0 3 1 65

Pseudorhombus penisphthalmus B 0 13 1 0 0 0 0 0 14
A/(A+B) - 10.55]0.97 | 1.00 - ~41.00{1.00|0.82

ok

Genko A 0 10 0 7 0 0 0 0 17

Cynoglossus interruptus B 0 5 0 1 0 0 0 0 6

Tonguefish A/(A+B)| -1]067, -|08| -] -| -| ~]0.74

Hokok

Tora-ebi A 5 84 28 9 57 75 87 10§ 355

Metapenaeopsis acclivis B 4 54 16 0 33 27 42 6| 182
A/(A+B) | 0.56 | 0.61|0.64 | 1.00 | 0.63 | 0.74 | 0.67 | 0.63 | 0.66

Fokk

Saru-ebi A 0 0 27 2 46 29 82 13 199

Trachypenaeus curvirostris B 0 0 14 0 41 32 49 21| 157
A/(A+B)| ~-| —]0.66|1.00]0.53|0.48|0.63|0.38|0.56

Hokok

Teppo-ebi A 0 5 3 2 5 5 0 3 23

Alpheus brevicristatus B 0 1 5 0 4 2 0 10 22
A/ (A+B) - 10.8310.38|1.00]0.56]0.71 -10.23]0.51

Aok

Oniteppo-ebi A 4 2 0 0 0 0 5 28 39

Alpheus rapax B 6 2 2 0 0 0 5 17 32
A/(A+B) | 0.40] 0.50 0 - - - 10.50]0.62]0.55

Note: A ........ Catch incod end

B ... Catch in cover net

*In the further analysis, the body length was used instead of the folk length.
**In the further analysis, the body length was used instead of the total length.
*#*n the further analysis, the body length was used.
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Fig. 6. Ratios of the escape of the fish over

the commercial size limit (C) and of the
useless consumption of under-sized ones,
in relation to the selection range (L1, L2)
and commercial size limit.
Note: Size distribution of the population
under exploitation: nspm gt
Size distribution of catch :nspr¢
Useless consumption : prs
Escape : t g r
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