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Species composition and bycatch rate of the catches by dredge with bycatch reduction device to reduce bycatch were
estimated around Yeongil Bay, Korea at June, 2015. Total catches were collected 31 species as Chordata 10 species, mollusca
8 species, arthropoda 6 species, echinodermata 5 species, sipunculida 1 species, annelida 1 species during the experiment
at the Yeongil Bay. The dominant species were Scapharca broughtonii, Callithaca adamsi, and Atrina pectinata and they
reached 79.9% of the total catch. The catch rate of Scapharca broughtonii and Callithaca adamsi was 69.6% and 10.4%
respectively. The rate of bycatch was 20.1%, consisted with Echinodemata 13.0%, Chordata 3.6%. The catch of ordinary
dredge was 27 species 1,307 number 85,052g and that of dredge with escapement device was 21 species 1,690 number
91,648g. In conclusion, the dredge gear with bycatch reduction device has higher catch rate of target species and lower

bycatch rate to non—target species than ordinary one.
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(b) Schematic diagram of dredge net
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Fig. 1. Dredge and research vessel used in the experiment.
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Table 1. Species composition of catch by dredge in the Yeongil Bay,
Pohang

Existing Device  Escapement Device

Species

N %N N %N
Cnidaria 1 13.24 1 13.96
Sipunculida 1 1.07 1 1.72
Mollusca 6 61.51 7 52.96
Annelida - - 1 0.12
Arthropoda 6 2.07 2 0.53
Echinodermata 4 20.05 4 29.88
Chordata 9 2.07 5 0.83
Total species 27 100.0 21 100.0

* N: number, %N: rate according to number (%)
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Table 2. Species composition and amount of catch by dredge in the Yeongil Bay, Pohang

=3
=
=
e

Species Existing Device Escapement Device Total
Common name (scientific name) N W W% N W W(%) N(%) W(%)

Cnidaria 173 301 035 236 491 054 409(13.65) 792(0.45)
Tubercled sea anemone (Hormathia andersoni) 173 301 035 236 491 054 409(13.65) 792(0.45)
Sipunculida 14 127 0.15 29 255 028 43(1.43) 382(0.22)
Peanut worm (Phascolosoma scolops) 14 127 0.15 29 255 028 43(1.43) 382(0.22)
Mollusca 804 69,998 8230 895 75811 8272 1,699(56.69) 145,809(82.52)
Ark shell (Scapharca broughtonii) 387 60,171 70.75 404 62,721 68.44 791(26.39) 122,892(69.55)
Admas' venus clam (Callithaca adamsi) 128 7,387 8.69 184 10976 11.98 312(10.41)  18,363(10.39)
Brown-lined whelk (Siphonalia spadicea fuscolineata) 246 927 1.09 274 1,042 1.14 520(17.35) 1,969(1.11)
Violet-mouthed moon snail (Cryptonatica janthostomoides) 35 875 1.03 27 678 0.74 62(2.07) 1,553(0.88)
Long arm octopus (Octopus minor) 7 544 0.64 204 022 10(0.33) 748(0.42)
Neptune whelk (Neptunea arthritica cimingi) - - - 167 0.18 2(0.07) 167(0.09)
Japanese dogwhelk (Nucella heyseana) 1 94  0.11 - - - 1(0.03) 94(0.05)
Morse's bobtail (Euprymna morsei) - - - 1 23 0.03 1(0.03) 23(0.01)
Annelida - - - 2 46 0.05 2(0.07) 46(0.03)
Sea mouse (Aprodita japonica) - - - 2 46 0.05 2(0.07) 46(0.03)
Arthropoda 27 205  0.24 9 104 0.11 36(1.20) 309(0.17)
Japanese mantis shrimp (Oratosquilla oratoria) 6 72 0.08 5 72 0.08 11(0.37) 144(0.08)
Hairy goneplacid crab (Carinoplax vestita) 14 104  0.12 4 32 0.04 18(0.60) 136(0.08)
Gray shrimp (Neocrangon communis) 3 12 001 - - - 3(0.10) 12(0.01)
Kuro shrimp (Argis lar) 2 8§ 001 - - - 2(0.07) 8(0.005)
Gibbous rock crab (Cancer gibbosulus) 1 5 001 - - - 1(0.03) 5(0.003)
Granulated mask crab (Paradorippe granulata) 1 4 0.005 - - - 1(0.03) 4(0.002)
Echinodermata 262 9,098 10.70 505 13,874 15.14 767(25.59)  22,972(13.00)
Bat seastar (Asterina pectinifera) 221 7,735  9.09 337 10,206 11.14 558(18.62)  17,941(10.15)
Lacunal sea potato (Schizaster lacunosus) 13 525 0.62 102 2,522 275 115(3.84) 3,047(1.72)
Spiny sand seaster (Luidia quinaria) 25 455  0.54 65 1,139 124 90(3.00) 1,594(0.90)
North Pacific seastar (Asterias amurensis) 3 383 045 1 7 0.01 4(0.13) 390(0.22)
Japanese sea cucumber (Stichopus japonicus) - - - - - - - -
Chordata 27 5324  6.26 14 1,068 1.17 41(1.37) 6,392(3.62)
Yellow goosefish (Lophius litulon) 3 1,610 1.89 - - - 3(0.10) 1,610(0.91)
Marbled sole (Pleuronectes yokohamae) 5 675  0.79 7 614 0.67 12(0.40) 1,289(0.73)
Starry flounder (Platichthys stellatus) 1 1,199 1.41 - - - 1(0.03) 1,199(0.68)
Brown sole Pleuronectes herzensteini) 6 604  0.71 4 305 0.33 10(0.33) 909(0.51)
Blotched eelpout (Zoarces gillii) 3 670  0.79 - - - 3(0.10) 670(0.38)
Chub mackerel (Scomber japonicus) 1 346 041 - - - 1(0.03) 346(0.20)
Red gumnard (Chelidonichthys spinosus) 1 117 0.14 1 101 0.11 2(0.07) 218(0.12)
Richaedson's dragonet (Repomucenus curvicornis) 5 61 0.07 1 10 0.01 6(0.20) 71(0.04)
Bartail flathead (Platycephalus indicus) 2 42 0.05 - - - 2(0.07) 42(0.02)
Cubed snailfish (Liparis tessellatus) - - - 1 39 0.04 1(0.03) 39(0.02)

Total species 1,307 85,052 100.0 1,690 91,648 100.0 2,997(100.0) 176,700(100.0)

No. of Species 27 21 32

* N: number, W: weight(g), %N: rate according to number (%), %W: rate according to weight (%)
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Table 3. Catch rate (%) of species by dredge in the Yeongil Bay, Pohang
) Existing Device Escapement Device Total
Species
%N %W %N %W %N %W

Major fish species 39.40 79.43 34.79 80.41 36.80 79.94
Admas' venus clam (Callithaca adamsi) 9.79 8.69 10.89 11.98 10.41 10.39
Ark shell (Scapharca broughtonii) 29.61 70.75 2391 68.44 26.39 69.55
Others 60.60 20.57 65.21 19.59 63.20 20.06
Cnidaria 13.24 0.35 13.96 0.54 13.65 0.45
Sipunculida 1.07 0.15 1.72 0.28 1.43 0.22
Mollusca 22.11 2.87 18.17 2.31 19.89 2.58
Annelida - - 0.12 0.05 0.07 0.03
Arthropoda 2.07 0.24 0.53 0.11 1.20 0.17
Echinodermata 20.05 10.70 29.88 15.14 25.59 13.00
Chordata 2.07 6.26 0.83 1.17 1.37 3.62

Total species 100.00 100.00 100.00 100.00 100.00 100.00

* %N: rate according to number (%),

%W: rate according to weight (%)
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Table 4. Catch of industrial useful species by dredge in the Yeongil Bay, Pohang

=
%
4
=3
=
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e

Species Existing Device Escapement Device Total
Common name(scientific name) N W N W N(%) W(%)

Industrial species 549 73,426 608 75,159 1,157(38.61)  148,585(84.09)
Ark shell(Scapharca broughtonii) 387 60,171 404 62,721 791(26.39)  122,892(69.55)
Admas' venus clam(Callithaca adamsi) 128 7,387 184 10,976 312(10.41)  18,363(10.39)
Yellow goosefish(Lophius litulon) 3 1,610 - - 3(0.10) 1,610(0.91)
Marbled sole(Pleuronectes yokohamae) 5 675 7 614 12(0.40) 1,289(0.73)
Starry flounder(Platichthys stellatus) 1 1,199 - - 1(0.03) 1,199(0.68)
Brown sole(Pleuronectes herzensteini) 6 604 4 305 10(0.33) 909(0.51)
Long arm octopus(Octopus minor) 7 544 3 204 10(0.33) 748(0.42)
Blotched eelpout(Zoarces gillii) 3 670 - - 3(0.10) 670(0.38)
Chub mackerel(Scomber japonicus) 1 346 - - 1(0.03) 346(0.20)
Red gurmard(Chelidonichthys spinosus) 1 117 1 101 2(0.07) 218(0.12)
Neptune whelk(Neptunea arthritica cimingi) - - 2 167 2(0.07) 167(0.09)
Richaedson's dragonet(Repomucenus curvicornis) 5 61 1 10 6(0.20) 71(0.04)
Bartail flathead(Platycephalus indicus) 2 42 - - 2(0.07) 42(0.02)
Cubed snailfish(Liparis tessellatus) - - 1 39 1(0.03) 39(0.02)
Morse's bobtail(Euprymna morsei) - - 1 23 1(0.03) 23(0.01)
Non-industrial species 758 11,626 1,082 16,489 1,840(61.39)  28,115(15.91)
Bat seastar(Asterina pectinifera) 221 7,735 337 10,206 558(18.62)  17,941(10.15)
Lacunal sea potato(Schizaster lacunosus) 13 525 102 2,522 115(3.84) 3,047(1.72)
Brown-lined whelk(Siphonalia spadicea fuscolineata) 246 927 274 1,042 520(17.35) 1,969(1.11)
Spiny sand seaster(Luidia quinaria) 25 455 65 1,139 90(3.00) 1,594(0.90)
Violet-mouthed moon snail(Cryptonatica janthostomoides) 35 875 27 678 62(2.07) 1,553(0.88)
Tubercled sea anemone(Hormathia andersoni) 173 301 236 491 409(13.65) 792(0.45)
North Pacific seastar(Asterias amurensis) 3 383 1 7 4(0.13) 390(0.22)
Peanut worm(Phascolosoma scolops) 14 127 29 255 43(1.43) 382(0.22)
Japanese mantis shrimp(Oratosquilla oratoria) 6 72 5 72 11(0.37) 144(0.08)
Hairy goneplacid crab(Carinoplax vestita) 14 104 4 32 18(0.60) 136(0.08)
Japanese dogwhelk(Nucella heyseana) 1 94 - - 1(0.03) 94(0.05)
Sea mouse(Aprodita japonica) - - 2 46 2(0.07) 46(0.03)
Gray shrimp(Neocrangon communis) 3 12 - - 3(0.10) 12(0.01)
Kuro shrimp(Argis lar) 2 8 - - 2(0.07) 8(0.005)
Gibbous rock crab(Cancer gibbosulus) 1 5 - - 1(0.03) 5(0.003)
Granulated mask crab(Paradorippe granulata) 1 4 - - 1(0.03) 4(0.002)

Total species 1,307 85,052 1,690 91,648 2,997(100.0)  176,700(100.0)

* N: number, W: weight(g), %N: rate according to number (%), %W: rate according to weight (%)
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Table 5. Catch of bivalves in the Yeongil Bay, Pohang

Species Existing Device Escapement Device Total

N Y %W N 4 %W %N %W
Bivalve 515 67,558  92.01 588 73,697  98.06 1,103(95.33)  141,255(95.07)
Ark shell(Scapharca broughtonii) 387 60,171  81.95 404 62,721  83.45 791(68.37)  122,892(82.71)
Admas' venus clam(Callithaca adamsi) 128 7,387  10.06 184 10976  14.60 312(26.97) 18,363(12.36)
Bycatches 34 5868 7.99 20 14614 1.94 54(4.67) 7,330(4.93)
Yellow goosefish(Lophius litulon) 3 1,610 2.19 - - - 3(0.26) 1.610(1.08)
Marbled sole(Pleuronectes yokohamae) 5 675 0.92 7 614 0.82 12(1.04) 1,289(0.87)
Starry flounder(Platichthys stellatus) 1 1,199 1.63 - - - 1(0.09) 1,199(0.81)
Brown sole(Pleuronectes herzensteini) 6 604 0.82 4 305 0.41 10(0.86) 909(0.61)
Long arm octopus(Octopus minor) 7 544 0.74 3 204 0.27 10(0.86) 748(0.50)
Blotched eelpout(Zoarces gillii) 3 670 0.91 - - - 3(0.26) 670(0.45)
Chub mackerel(Scomber japonicus) 1 346 0.47 - - - 1(0.09) 346(0.23)
Red gurnard(Chelidonichthys spinosus) 1 117 0.16 1 101 0.13 2(0.17) 218(0.15)
Neptune whelk(Neptunea arthritica cimingi) - - - 2 167 0.22 2(0.17) 167(0.11)
Richaedson's dragonet(Repomucenus curvicornis) 5 61 0.08 1 10 0.01 6(0.52) 71(0.05)
Bartail flathead(Platycephalus indicus) 2 42 0.06 - - - 2(0.17) 42(0.03)
Cubed snailfish(Liparis tessellatus) - - - 1 39 0.05 1(0.09) 39(0.03)
Morse's bobtail(Euprymna morsei) - - - 1 23 0.03 1(0.09) 23(0.02)

549 73,426 100 608 75,159 100 1,157(100.0)  148,585(100.0)

* N: number, W: weight(g), %N: rate according to number (%), %W: rate according to weight (%)
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Fig. 2. Length frequency distribution of the Red shell
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Fig. 3. Correlation between SL and SH of the Red shell
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