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Bycatch reduction plan of offshore dredge in the western sea, Korea
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This study aimed to identify the actual catch situation of offshore dredge gear which is newly regulated in the legislation.
It’s also conducted to identify the species composition, weight of the catch including the target species and incidental catches,
and to provide the basic information necessary for the resource management of aquatic organisms caught by offshore dredge.
During the investigation period (from September 2022 to May 2023), a total of 61 species appeared in the test operation
sea of Boryeong, Chungcheongnam-do and Gunsan, Jeollabuk-do, with 31 species of fishes, 11 species of malacostraca,
six species of gastropoda, five species of bivalvia, three species of cephalopoda, three species of asteroidea, one species
each of asteroidea and holothuroidea appeared. According to the results of the test operation conducted in September and
November 2022, the non-catch season of Atrina (Servatrina) pectinata, 1,203 shellfishes were caught out of 2,979 caught
in number, showing a bycatch rate of 59.6%, and by weight, 157.9 kg of shellfish was caught out of the total catch of
448.4 kg, showing a bycatch rate of 64.8%. On the other hand, in February and May 2023, the catch season for Atrina
(Servatrina) pectinata, 3,692 fishsells were caught out of the 4,232 catches in total, showing a bycatch rate of 12.8%,
and by weight, 1,185.0 kg of shellfish was caught out of the total catch of 1,293.2 kg, showing an 8.3% bycatch rate.

Keywords: Offshore dredge, Bycatch rate, Atrina (Servatrina) pectinata
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Fig. 1. Schematic diagram of experimental dredge nets. a, Dredge net with the original bycatch reduction device; b, Dredge

net with the changed bycatch reduction device.
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Fig. 2. Location of the test operations in the western sea
of Korea.
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Table 1. Species composition of the catches collected by offshore-dredge in the western sea of Korea

Phylum Class Number of Species
Bivalvia 5
Moll
oriusea Gastropoda 6
Cephalopoda 3
Arth d
ropoca Malacostraca 11
Chordata Fishes 31
Echinoidea 1
Enchinodermata Holothuroidea 1
Asteroidea 3

Table 2. Species composition of the catches collected by offshore dredge in the western sea of Korea

Species Scientific Name N N (%) W W (%)
Bivalvia 3,540 49.1 1,180,171 67.8
Atrina pectinata 3,288 45.6 1,158,968 66.5
Scapharca broughtonii 102 1.4 11,021 0.6
Solecurtus divaricatus 138 1.9 8,162 0.5
Crassostrea gigas 10 0.1 1,880 0.1
Dosinia japonica 2 0.0 140 0.0
Gastropoda 1,355 18.8 162,700 9.3
Rapana venosa 926 12.8 140,790 8.1
Neptunea cumingii 69 1.0 4,846 0.3
Neverita didyma 297 4.1 14,543 0.8
Phalium flammiferum 9 0.1 150 0.0
Glossaulax didyma ampla 51 0.7 2275 0.1
Cryptonatica andoi 3 0.0 96 0.0
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Table 2. Continued

Species Scientific Name N N (%) \ W (%)
Malacostraca 963 13.4 169031 9.7
Portunus trituberculatus 826 11.5 165,110 9.5
Penaeus chinensis 34 0.5 2,075 0.1
Charybdis japonica 7 0.1 470 0.0
Oratosquilla oratoria 19 0.3 485 0.0
Enoplolambrus validus 23 0.3 360 0.0
Romaleon gibbosulum 20 0.3 410 0.0
Paradorippe granulata 25 0.3 110 0.0
Charybdis (Gonioneptunus) bimaculata 6 0.1 8 0.0
Pinnotheres pholadis 1 0.0 1 0.0
Echinoecus pentagonus 1 0.0 1 0.0
Arcania undecimspinosa 1 0.0 1 0.0
Cephalopoda 746 10.3 92125 53
Sepia esculenta 482 6.7 64,580 3.7
Amphioctopus fangsiao 257 3.6 25,545 1.5
Octopus minor 7 0.1 2,000 0.1
Fishes 602 8.4 137406 7.9
Coilia nasus 1 0.0 20 0.0
Platycephalus indicus 71 1.0 14,685 0.8
Saurida macrolepis 2 0.0 690 0.0
Hexagrammos otakii 5 0.1 1,445 0.1
Chelidonichthys spinosus 87 1.2 7,700 0.4
Stephanolepis cirrhifer 1 0.0 235 0.0
Pennahia argentata 17 0.2 1,325 0.1
Liparis tanakae 9 0.1 1,425 0.1
Pagrus major 3 0.0 135 0.0
Takifugu poecilonotus 7 0.1 1,100 0.1
Uranoscopus japonicus 1 0.0 250 0.0
Lophius litulon 48 0.7 22,945 1.3
Pleuronichthys cornutus 66 0.9 9,350 0.5
Pseudopleuronectes yokohamae 36 0.5 8,595 0.5
Kareius bicoloratus 19 0.3 2,620 0.2
Paralichthys olivaceus 26 0.4 36,570 2.1
Pseudorhombus cinnamoneus 143 2.0 16,640 1.0
Cynoglossus robustus 5 0.1 385 0.0
Paraplagusia japonica 18 0.2 2,200 0.1
Callionymus beniteguri 6 0.1 140 0.0
Amblychaeturichthys hexanema 3 0.0 130 0.0
Mpyersina filifer 1 0.0 1 0.0
Zoarces gillii 3 0.0 840 0.0
Ammodytes personatus 1 0.0 10 0.0
Collichthys lucidus 2 0.0 30 0.0
Cynoglossus abbreviatus 1 0.0 50 0.0
Liparis chefuensis 1 0.0 10 0.0
Scomber japonicus 1 0.0 60 0.0
Minous monodactylus 2 0.0 290 0.0
Okamejei kenojei 8 0.1 4,545 0.3
Dasyatis akajei 8 0.1 2,985 0.2
Echinoidea 2 0.0 20 0.0
Echinoidea 2 0.0 20 0.0
Holothuroidea 1 0.0 170 0.0
Stichopus japonicus (Selenka) 1 0.0 170 0.0
* N and W represent the number of individuals and biomass in gram.
7 3,28871A, wEALE 926714, A 826714 =L ZEAMZIE F2 RS
ol EQlal, T 7wz 712 1,159 kg, A A7 =3 S A EE, 2022 9d o= A
165 kg, T¥11% 141 kg =02 o]F =gt = 426704 99 kg, o5 3397hA| 47 kg, T 2987
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Table 3. Bycatch rate of the offshore dredge according to the operation period
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Species ScientificName 2H. 2022 1H. 2023

N N (%) W (2 W (%) N N (%) W (2 W (%)

Bivalvia 14 0.5 5,140 1.1 3,526 833 1,175,031 90.9
Atrina pectinata 6 0.2 4,360 1.0 3,282 77.6 1,154,608 89.3
Scapharca broughtonii 3 0.1 480 0.1 99 2.3 10,541 0.8
Solecurtus divaricatus 5 0.2 300 0.1 133 3.1 7,862 0.6
Crassostrea gigas 0 0.0 0 0.0 10 0.2 1,880 0.1
Dosinia japonica 0 0.0 0 0.0 2 0.0 140 0.0
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Table 3. Continued

Species ScientificName 2H. 2022 1H. 2023
N (%) W () W (%) N N (%) AAES) W (%)
Gastropoda 39.9 152,753 34.1 166 3.9 9,947 0.8
Rapana venosa 29.7 137,120 30.6 41 1.0 3,670 0.3
Neptunea cumingii 15 0.5 1,215 0.3 54 13 3,631 0.3
Neverita didyma 278 9.3 13,753 3.1 19 0.4 790 0.1
Phalium flammiferum 1 0.0 50 0.0 8 0.2 100 0.0
Glossaulax didyma ampla 10 0.3 615 0.1 41 1.0 1,660 0.1
Cryptonatica andoi 0 0.0 0 0.0 3 0.1 96 0.0
Malacostraca 815 273 162,450 36.2 151 3.6 6,581 0.5
Portunus trituberculatus 778 26.1 160,280 35.7 51 1.2 4,830 0.4
Penaeus chinensis 33 1.1 2,050 0.5 1 0.0 25 0.0
Charybdis japonica 0 0.0 0 0.0 7 0.2 470 0.0
Oratosquilla oratoria 4 0.1 120 0.0 15 0.4 365 0.0
Enoplolambrus validus 0 0.0 0 0.0 23 0.5 360 0.0
Romaleon gibbosulum 0 0.0 0 0.0 20 0.5 410 0.0
Paradorippe granulata 0 0.0 0 0.0 25 0.6 110 0.0
Charybdis (Gonioneptunus) bimaculata 0 0.0 0 0.0 6 0.1 8 0.0
Pinnotheres pholadis 0 0.0 0 0.0 1 0.0 1 0.0
Echinoecus pentagonus 0 0.0 0 0.0 1 0.0 1 0.0
Arcania undecimspinosa 0 0.0 0 0.0 1 0.0 1 0.0
Cephalopoda 582 19.5 68,830 153 164 3.9 23,295 1.8
Sepia esculenta 479 16.1 63,135 14.1 3 0.1 1,445 0.1
Amphioctopus fangsiao 103 3.5 5,695 1.3 154 3.6 19,850 1.5
Octopus minor 0 0.0 0 0.0 7 0.2 2,000 0.2
Fishes 379 12.7 59,265 13.2 222 5.2 78,141 6.0
Coilia nasus 0 0.0 0 0.0 1 0.0 20 0.0
Platycephalus indicus 27 0.9 6,865 1.5 44 1.0 7,820 0.6
Saurida macrolepis 2 0.1 690 0.2 0 0.0 0 0.0
Hexagrammos otakii 2 0.1 365 0.1 3 0.1 1,080 0.1
Chelidonichthys spinosus 87 2.9 7,700 1.7 0 0.0 0 0.0
Stephanolepis cirrhifer 1 0.0 235 0.1 0 0.0 0 0.0
Pennahia argentata 11 0.4 1,110 0.2 6 0.1 215 0.0
Liparis tanakae 1 0.0 1,150 0.3 8 0.2 275 0.0
Pagrus major 3 0.1 135 0.0 0 0.0 0 0.0
Oplegnathus fasciatus 0 0.0 0 0.0 0 0.0 0 0.0
Takifugu poecilonotus 7 0.2 1,100 0.2 0 0.0 0 0.0
Uranoscopus japonicus 1 0.0 250 0.1 0 0.0 0 0.0
Lophius litulon 21 0.7 4,635 1.0 27 0.6 18,310 1.4
Okamejei kenojei 4 0.1 2,690 0.6 4 0.1 1,855 0.1
Pleuronichthys cornutus 30 1.0 4,055 0.9 36 0.9 5,295 0.4
Pseudopleuronectes yokohamae 1 0.0 820 0.2 35 0.8 7,775 0.6
Kareius bicoloratus 7 0.2 1,445 0.3 12 0.3 1,175 0.1
Paralichthys olivaceus 4 0.1 4,035 0.9 22 0.5 32,535 2.5
Pseudorhombus cinnamoneus 142 4.8 16,420 3.7 1 0.0 220 0.0
Cynoglossus robustus 2 0.1 290 0.1 3 0.1 95 0.0
Paraplagusia japonica 16 0.5 1,940 0.4 2 0.0 260 0.0
Dasyatis akajei 8 0.3 2,985 0.7 0 0.0 0 0.0
Konosirus punctatus 0 0.0 0 0.0 0 0.0 0 0.0
Callionymus beniteguri 0 0.0 0 0.0 6 0.1 140 0.0
Amblychaeturichthys hexanema 0 0.0 0 0.0 3 0.1 130 0.0
Myersina filifer 0 0.0 0 0.0 1 0.0 1 0.0
Zoarces gillii 0 0.0 0 0.0 3 0.1 840 0.1
Ammodytes personatus 0 0.0 0 0.0 1 0.0 10 0.0
Collichthys lucidus 0 0.0 0 0.0 2 0.0 30 0.0
Cynoglossus abbreviatus 0 0.0 0 0.0 1 0.0 50 0.0
Liparis chefuensis 0 0.0 0 0.0 1 0.0 10 0.0
Scomber japonicus 1 0.0 60 0.0 0 0.0 0 0.0
Minous monodactylus 2 0.1 290 0.1 0 0.0 0 0.0
Echinoidea 0 0.0 0 0.0 2 0.0 20 0.0
Echinoidea 0 0.0 0 0.0 2 0.0 20 0.0
Holothuroidea 0 0.0 0 0.0 1 0.0 170 0.0
Stichopus japonicus (Selenka) 0 0.0 0 0.0 1 0.0 170 0.0
Total 2,979 448,438 4,232 1,293,185
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Table 4. Performance comparison of the offshore dredge with the different types of the bycatch reduction device

Dredge net with the original excluder device Dredge net with the changed excluder device

(lgﬁzggln) Net type Cod end Cover net Cod end Cover net
Species N W (g) N W (g) N W (g) N W (g)
Bivalvia 1 260 0 0 0 0 0 0
Gastropoda 18 1,155 0 0 176 23,480 1 240
Malacostraca 326 74,000 110 20,760 100 24,840 104 18,950
Cephalopoda 59 6,115 34 2,845 238 23,150 22 2,465
Sep.2022 Fishes 115 15,885 21 3,395 224 31,230 108 16,915
(Gunsan) T
Echinoidea 0 0 0 0 0 0 0 0
Holothuroidea 0 0 0 0 0 0 0 0
Catch loss rate (L) 0.0 0.0 0.6 1.0
Escape rate (E) 24.1 21.7 24.1 27.1
Bivalvia 1 700 0 0 12 4,180 0 0
Gastropoda 434 54,880 0 0 561 73,238 0 0
Malacostraca 155 29,150 2 200 234 34,460 4 320
Cephalopoda 118 14,865 0 0 167 24,700 3 460
Nov.2022 Fishes 15 6,730 0 0 25 5,420 2 280
(Gunsan) T
Echinoidea 0 0 0 0 0 0 0 0
Holothuroidea 0 0 0 0 0 0 0 0
Catch loss rate (L) 0.0 0.0 0.0 0.0
Escape rate (E) 0.3 0.2 0.9 0.7
Bivalvia 699 144,273 0 0 1,189 215,475 0 0
Gastropoda 38 2,100 0 0 104 6,047 0 0
Malacostraca 16 1,000 0 0 104 2,841 0 0
Cephalopoda 69 7,695 0 0 86 12,580 0 0
Feb.2023 Fishes 37 7,485 0 0 63 8,981 0 0
(Seocheon) T
Echinoidea 0 0 0 0 2 20 0 0
Holothuroidea 1 170 0 0 0 0 0 0
Catch loss rate (L) 0.0 0.0 0.0 0.0
Escape rate (E) 0.0 0.0 0.0 0.0
Bivalvia 875 420,088 2 790 763 395,195 0 0
Gastropoda 4 225 0 0 20 1,575 0 0
Malacostraca 1 260 2 185 30 2,480 0 0
Cephalopoda 3 1,130 2 740 6 1,890 0 0
May2023 Fishes 9 10,010 6 3,500 13 51,665 0 0
(Gunsan) o
Echinoidea 0 0 0 0 0 0 0 0
Holothuroidea 0 0 0 0 0 0 0 0
Catch loss rate (L) 0.2 0.2 0.0 0.0
Escape rate (E) 1.1 1.0 0.0 0.0
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