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Separation Efficiency of a Two-level Trawl
Using a Separation Grid-panel with Different Mesh Sizes*'
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A bottom trawl fishery in the East China Sea has been one of Japanese main fisheries. Its
management, however, is recently running into severe problems as the fish resource is
decreasing. For sustainable utilization of the demersal resources, we designed a two-level
trawl, in which the net-mouth for the lower level was covered with a grid-panel (square-mesh
net panel) to separate marketable fish from the smaller or noncommercial fish. The main
objectives of this study were to investigate the separation efficiency and size-selectivity of the
gear. The experiments were conducted using three different mesh-bar sizes, 60mm, 90mm and
120mm, on the grid-panel. Fishing experiments with the gear were carried out in the East
China Sea aboard the training vessel Koyo-maru in 1996 (60mn mesh-bar), 1997 (120mm) and
1998 (90mm). At the towing speed of 2.5-4.0knots, the heights of the net-mouth at the lower
and upper parts of the gear were about 3-4m and 7m, respectively. Separation efficiencies,
defined by the ratio of the catch in the upper cod-end to the total catch of the three mesh bar
sizes were compared. The separation efficlencies for the 60mm, 90mm and 120mm mesh-bar size
grid-panels were about 80%, 65% and 50%, respectively. As a result of the comparison of
the size-selectivity of the different mesh-bar sizes for § species, the 90 and 120mm mesh-bar
gridpanel have the appropriate size-selectivity for the separation of the smaller fish. In
order to maintain the quantity of fish entering the upper cod-end, the 120mm mesh-bar
grid-panel may be too large. Accordingly, the 90mm mesh-bar size is the recommended size for
the grid-panel of the bottom trawl in the East China Sea.
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Fig. 1. Study areas for the two-level trawl(GP60,
GPI, GP120).
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Fig. 2. Height sequential records of the net mouth openings for the two-level trawl.
HT; Height of head rope from net bottom
HL; Height of grid-panel from net bottom
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Catch numbers in each the upper and lower codends
in case of GPY0 used in July, 1998

Scientific name

Japanese name

Number of individuals

Upper codend

Lower codend

Trichiurus lepturus Tachiuo 2,190 242
Photololigo edulis Kensakiika 1,709 1,386
Trachrus joponicus Maaji 600 603
Todarodes pacificus Surumeika 169 12
Ouvalipes punctatus Hiratumegani 58 156
Psenopsis anomala Ibodai 12 3
Caelorinchus multispinulosus Yarihige 3 1
Lagocephalus gloveri Kurosabahugu 2 3
Lepidotrigla microptera Kanagashira 1 10
Squilla raphidea Togejako 1 6
Scomber japonicus Masaba 1 5
Cookeolus boops Chikamekintoki 1 4
Leptomithrax edwardst Koshimagani 1 3
Sphoerovides pachygaster Yoritohugu 1 1
Halieutaea stellata Akagutsu 1 0
Sepia esculenia Kouika 0 43
Sebastiscus marmoratus Kasago 0 13
Dentex tumifrons Kidai 0 12
Zeus faber Matoudai 0 12
Charydis miles Akaishigani 0 11
Thamnaconus modestus Umadurahagi 0 10
Kaiwarinus equuls Kaiwari 0 10
Hoplobrotula armata Yoroiitachiuo 0 9
Champsodon snyderi Wanigisu 0 g
Charybdis bimuaculala Hutahoshiishigani 0 7
Branchiostegus japonicus Akaamadai 0 4
Pseudorhombus cinnamoneus Ganzoubirame 0 4
Apogon lineatus Tenjikudai 0 4
Acropoma japonicum Hotarujako 0 4
Metanephrops thomsoni Minamiakazaebi 0 4
Octopus vulgaris Madako 0 3
Thamnaconus tessellatus Sarasahagi 0 2
Uranoscopus japonicus Mishimackoze 0 2
Pleuronichthys cornutus Meitagarei 0 2
Saurida tumbil Wanieso 0 2
Fistularia commersonit Ruppel Akayagara 0 1
Tiarinia cornigera Isokuzugani 0 1
Saurida undosquamis Maeso 0 1
Mursia armata typica Kinsenmodoki 0 1
Heptranchias perlo Edoaburazame 0 1
Octopus minor Tenagadako 0 1
Sarda orientalis Hagatsuo 0 1
Muraenesox cinereus Hamo 0 1
Minous monodactylus Himeokoze 0 1
Monocentris japonicus Matsukasauo 0 1
Raja pulchra Kasube 0 1

Total 4,750 2,613
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