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Study on the development of trawl escapement device
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The aim of this study was to develop a trawl escapement device which can improve the survival rate of young
fishes passed through trawl codend. The sea experiments according to the bar space of the device and bar materials
were carried out to decide the bar space and device materials in Korean southern sea and off Cheju island.
Stainless pipes and MC bars were used to test the efficiency of escapement device materials. Although escapement
rates of MC bar for main species were a little higher compare with stainless pipe, the efficiency of device for
stainless pipe was better than MC bar. Escapement devices of sort-x type and grid panel type were also compared.
Escapement rates of redlip croaker(Pseudosciaena polyactis), blackthroat seaperch(Doederleinia berycoides) and
finespotted flounder (Pleuronichthys cornutus) showed 61.7%, 2.0% and 2.7% on the sort-x type and 69.9%, 1.1%
and 2.0% for the grid panel type but the difference was little. Fishes under 20mm head width and fishes which
swimming speed is so slow compared with body length could not go through well the device. Escapement rates
according to the bar space were estimated using grid panel type. The rates of redlip croaker(Pseudosciaena
polyactis) for the bar space of 20mm, 25mm, 35mm were increased as 60.3%, 61.0% and 77.8%, and 9.8%, 16.4%

and 45.6% for horse mackerel(Trachurus japonicus), respectively.
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Fig. 1. Layout of the bottom trawl net used for the materials
test of trawl escapement device.
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Fig. 2. Layout of the bottom trawl net used for the
experiment of grid bar space decision.

Table 1. Physical efficiency and price according to the TED

materials
Materials of bar Stainless
Items ;
MC PE PP POMr pipe
Tension
strength 850 250 410 620 5,300
(kg/cm?)
Bending
strength 1,050 30 492 980 2,100
(kg/em®)
Thermal
change 200 140 132 110 1,100
(C)
Specific
. 1.15 0.92 1.25 1.41 8.97
gravity
Price
1,500 1,000 1,300 1,800 1,500
(won/m)
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Table 2. Average head width by 50% maturity length of
main species in Korean coastal and offshore waters

. 50% maturity length  Average head width
Species
(mm) (mm)
Redlip croaker 19.0 20.1
Hair tail 80.0 16.6
Red seabream 28.0 32.6
White croaker 20.0 20.7
Brown croaker 50.0 71.2
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Fig. 3. Schematic view of trawl escapement device.
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Fig. 4. Sea area for test fishing.
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Table 3. Number of fishes and catches by TED materials

TED No. of No. of fishes Catches(g)
materials experiment Codend Covernet Codend Cover net
MC bar 11 2,543 456 147,204 11,710
Swégiess 9 1404 182 150,872 9,114

Total 20 3,947 638 298,076 20,854
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Table 4. Number of fishes and escapement rate by TED materials
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Fish species
Codend Cover net Escapement rate(%) Codend Cover net Escapement rate(%)
Blackthroat seaperch 373 177 32.2 190 75 28.3
Shotted halibut 101 74 42.3 5 - -
Squid 92 25 21.4 149 35 19.0
Bloched eelpout 36 23 39.0 61 1 1.6
Red guruard 77 20 20.6 34 1 2.9
Horse mackerel 24 9 273 192 17 8.1
Conger eel 31 5 139 22 9 29.0
Table 5. Number of catches and catch rate by TED type
Sort - X type Grid panel type
Fish Escapement rate Catch rate Escapement rate Catch rate
species No.of  Cover Catch Under 20mm Catch No.of  Cover Catch Under 20mm  Catch
catches net rate(%) head width rate(%)  catches net rate (%) head width  rate (%)
Redlip 60 37 61.7 11 229 372 260 69.9 95 26.8
croaker
Yellow 348 - - 299 100 33 - - 14 100
seabream
Mackerel 42 - - 1 100 366 46 12.6 17 27.0
Hair —tail 35 7 20.0 26 78.8 246 51 20.7 181 78.0
Blackthroat 99 2 2.0 83 97.6 265 3 1.1 248 98.8
seaperch
Fineapotted 374 10 2.7 354 97.3 459 9 2.0 433 98.0
flounder
Seapike 13 2 15.4 1 333 351 54 154 152 30.2
Croaker 66 - - 65 100 16 2 12.5 14 87.5
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Table 6. Escapement rate of main species by TED bar space
TED bar space
Fish 20mm 25mm 35mm
speeies Codend  Cover net Escapement Codend  Cover net Escapement Codend  Cover net Escapement
rate(%) rate(%) rate(%)
Redlip croaker 361 549 60.3 292 456 61.0 268 937 77.8
Horse mackerel 2,215 242 9.8 1,948 383 16.4 782 463 37.2
Mackerel 430 54 11.2 444 21 4.5 393 321 45.0
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