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This present study investigated characteristics of distribution and community structure of macrobenthic invertebrates through
the survey of commercial Danish seine fisheries from 2011 to 2013. In this study, a total of 28 species were sampled
with a mean density of 32,568 ind./km* and mean biomass of 1,649.5 kg/km’. The dominant species, comprising over 1.0%
of the total number of individuals, were Chionoecetes opilio (11,203 ind./km’, 34.4%), Pandalus eous (9,247 ind./kn’, 28.4%),
Ophiuridae spp. (5,750 ind./km’, 17.7%), Argis lar (2,631 ind./km’, 8.1%), Neocrangon communis (994 ind./km’, 3.1%),
Berryteuthis magister (612 ind./km® 1.9%), Sepiola birostrata (499 ind./km® 1.5%) and Strongylocentrotidae sp. (424
ind./km?, 1.3%). The dominant species, in terms of biomass, comprising over 1.0% of the total biomass, were C. opilio
(1,167.2 kg/km?, 70.8%), B. magister (130.3 kg/km®, 7.9%), P. eous (102.4 kg/km®, 6.2%), Ophiuridae spp. (84.6 kg/km’,
5.1%), Enteroctopus dofleini (45.5 kg/km?, 2.8%), A. lar (35.7 kg/km?®, 2.2%), Strongylocentrotidae sp. (25.0 kg/km?, 1.5%)
and S. birostrata (22.1 kg/km®, 1.3%). Among them, S. birostrata, E. dofleini, Strongylocentrotidae sp. and Ophiuridae
spp. were higher abundance and biomass in the shallow water (<200 meters in depth), whereas C. opilio, P. eous, A. lar,
N. communis and B. magister were higher in the deep water (301 ~500 meters in depth).

As the results of cluster analysis and non-metric multidimensional scaling (nMDS) analysis based on the Bray-Curtis similarity
of fourth root transformed data for number of species and individuals, the macrobenthic invertebrates community by Danish
seine survey was divided into two groups of station in the shallow water (<200 meters in depth, Group A) and the deep
water (201 ~ 500 meters in depth, Group B). The major individual-dominant species was S. birostrata, Ophiuridae spp.

and immature C. opilio in group A. But Group B was P. eous, A. lar, B. magister and mature C. opilio.
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Fig. 1. Map showing the stations of Danish seine survey in the
East Sea, 2011~2013.
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Table 1. Sampling stations of Danish seine survey in the East Sea, 2011~2013
Station Year Month Depth (m) Latitude Longitude Swept area (km?)
St. 1 2011 February 249 38°18.90'N 128°36.94'E 0.152
St. 2 2011 February 319 38°23.98'N 128°34.55'E 0.167
St. 3 2011 February 520 38°24.89'N 128°36.54'E 0.173
St. 4 2011 June 257 37°51.00'N 128°59.52°E 0.131
St. 5 2011 June 255 37°53.17'N 128°57.40'E 0.148
St. 6 2011 June 250 37°53.13'N 128°58.07'E 0.158
St. 7 2011 August 288 38°28.59'N 128°32.10'E 0.154
St. 8 2011 August 100 38°26.38'N 128°31.09'E 0.126
St. 9 2011 August 60 38°25.14'N 128°3091'E 0.118
St. 10 2011 November 425 38°18.59'N 128°39.28°E 0.173
St. 11 2011 November 106 38°25.73'N 128°31.36'E 0.132
St. 12 2011 November 107 38°24.09'N 128°32.07°E 0.126
St. 13 2012 March 137 37°17.33'N 128°36.46'E 0.174
St. 14 2012 March 308 38°18.09'N 128°37.84'E 0.197
St. 15 2012 March 164 38°09.89'N 128°41.02°E 0.161
St. 16 2012 July 152 38°06.95'N 128°44.47°E 0.189
St. 17 2012 July 140 38°05.22'N 128°45.99'E 0.147
St. 18 2012 July 420 38°04.17'N 128°49.43'E 0.235
St. 19 2012 December 88 38°23.01'N 128°32.37°E 0.097
St. 20 2012 December 150 38°19.80'N 128°35.10'E 0.157
St. 21 2012 December 230 38°19.15'N 128°37.52°E 0.197
St. 22 2013 April 313 38°23.06'N 128°35.38'E 0.178
St. 23 2013 April 402 38°18.34'N 128°39.18'E 0.169
St. 24 2013 April 244 38°15.64'N 128°37.83'E 0.156
St. 25 2013 August 266 37°54.68'N 128°57.67'E 0.195
St. 26 2013 August 141 37°51.86'N 128°58.32°E 0.212
St. 27 2013 August 102 37°52.35'N 128°55.11'E 0.137
St. 28 2013 December 148 38°04.52'N 128°46.99'E 0.180
St. 29 2013 December 145 38°01.60'N 128°50.19°E 0.152
St. 30 2013 December 148 38°11.46'N 128°41.23'E 0.152
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Fig. 2. Spatial variation of the number of species, individual
and biomass of macrobenthic invertebrates caught by Danish
seine in the East Sea, 2011~2013.
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Table 2. The number of individual (ind./km?) and biomass (kg/kmz) of dominant invertebrates collected by Danish seine survey in

the East Sea, 2011~2013

. St.1 St.2 St.3 St.4 St.5 St.6
Species name
N B N B N B N B N B N B
Arthropoda
Argis lar 558 11.9 1,100 240 34,132 4452 550 4.6 132 0.7 2,184 18.2
Chionoecetes opilio 22,041 2,037.5 2,530 506.3 0 0 22,990 3,034.3 17,820 2,293.7 19,344 2,468.9
Neocrangon communis 0 0 330 0.6 3,710 7.2 1,100 4.5 264 2.0 208 0.9
Pandalus eous 465 3.0 990 51 3,074 270 1,540 10.8 0 0 728 2.5
Other 220 0.9 770 38 212 1.2 110 0.5 132 0.6 208 0.9
Echinodermata
Ctenodiscus crispatus 372 2.4 0 0 0 0 220 1.4 264 1.7 520 34
Ophiuridae spp. 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0
Mollusca
Berryteuthis magister 465 59.4 550  109.6 1,060 429.4 550 102.7 264 493 520 97.1
Buccinum mirandum 0 0 0 0 0 0 0 0 0 0 0 0
Enteroctopus dofleini 93 20.5 110 37.4 0 0 0 0 264 47.5 52 18.4
Neptunea eulimata 0 0 110 10.8 212 21.1 110 18.8 0 0 0 0
Octopus megalops 372 53.1 110 18.0 0 0 220 314 264 37.7 208 29.7
Sepiola birostrata 0 0 550 57.7 0 0 110 33 132 8.9 208 8.2
Other 592 26.3 110 4.9 212 7.5 0 0 0 0 0 0
. St.7 St.8 St.9 St.10 St.11 St.12
Species name
N B N B N B N B N B N B
Arthropoda
Argis lar 1,740 15.3 84 69 2349 124 17,400 152.6 202 4.7 1,080 13.0
Chionoecetes opilio 13,433 1,450.0 39,984 1,243.2 0 0 4930 293.0 9,292 1,974.1 64,080 9,904.8
Neocrangon communis 6,262 13.1 0 0 0 0 0 0 0 0 0
Pandalus eous 45,955 539.8 0 0 0 0 162,110 1,962.0 202 22 0 0
Other 909 34 825 21.7 1,944 62.7 0 0 404 2.3 790 21.3
Echinodermata
Ctenodiscus crispatus 0 0 550 0.5 0 0 0 0 750 0.8 0 0
Ophiuridae spp. 0 0 550 11.2 530 10.8 0 0 1,065 21.7 2,160 43.5
Other 0 0 0 0 0 0 0 0 202 34 90 1.5
Mollusca
Berryteuthis magister 2,020 632.8 0 0 0 0 435 1577 0 0 0 0
Buccinum mirandum 0 0 750 11.9 0 0 0 0 1,065 9.0 540 5.7
Enteroctopus dofleini 101 352 880 298.9 53 17.6 53 22.0 744 164.2 145 44.8
Neptunea eulimata 101 8.8 0 0 0 0 145 9.9 0 0 0 0
Octopus megalops 0 0 0 0 0 0 0 0 0 0 0 0
Sepiola birostrata 0 0 1,176 56.6 104 5.4 0 0 1,616 748 2,160  164.8
Other 202 8.0 84 2.0 52 1.3 435 12.3 202 4.7 180 4.2
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Table 2. Continued

Species name St.13 St.14 St.15 St.16 St.17 St.18
N B N B N B N B N B N B

Arthropoda
Argis lar 316 6.1 1,080 9.3 342 5.1 100 29 174 33 1,189 1652
Chionoecetes opilio 632 17.9 540 322 4275 2451 9,800 7885 1,856 141.5 58 14.0
Neocrangon communis 0 0 0 0 0 0 350 0.8 0 0 1479 12.5
Pandalus eous 316 6.0 1,620 19.6 0 0 0 0 0 0 10,324 1340
Other 0 0 0 0 0 0 2,100 34.5 0 0 0 0
Echinodermata
Ctenodiscus crispatus 0 0 0 0 0 0 0 0 0 0 0 0
Ophiuridae spp. 109,652 2,174.1 3,078 522 2,100 435 522 114 580 10.8
Other 158 2.7 0 0 0 0 0 0 87 1.5 0 0
Mollusca
Berryteuthis magister 0 0 476 84.5 171 19.3 50 7.7 58 5.7 261 54.0
Buccinum mirandum 0 0 0 0 0 0 0 0 522 5.1 0 0
Enteroctopus dofleini 520 169.0 0 0 342 59.5 150 25.9 232 40.8 0 0
Neptunea eulimata 0 0 261 20.3 0 0 0 0 0 0 580 41.2
Octopus megalops 0 0 0 0 0 0 0 0 0 0 0 0
Sepiola birostrata 316 6.1 612 231 1,197  29.0 650 249 116 2.4 145 10.0
Other 0 0 54 1.8 171 1.9 450 43 0 0 116 22

Species name St.19 St.20 St.21 St.22 St.23 St.24

N B N B N B N B N B N B

Arthropoda
Argis lar 920 20.1 223 5.8 530 5.0 1,060 99 9,024 89.4 111 0.5
Chionoecetes opilio 12,880 1,358.6 16,056 1,159.6 4,247 3357 530 332 3,072 1928 111 7.0
Neocrangon communis 0 0 223 0.3 685 34 212 1.1 9,120 23.5 1,073 2.3
Pandalus eous 0 0 0 0 137 0.6 6,201 48.6 40,464 309.2 148 0.6
Other 324 0.8 1,338 10.9 959 9.1 212 1.1 288 1.3 481 1.7
Echinodermata
Ctenodiscus crispatus 0 0 0 0 274 1.8 0 0 0 0 185 1.1
Ophiuridae spp. 920 20.6 1,115 22.9 0 0 9,752 30.3 31,776 98.6 7,807 242
Other 0 0 0 0 0 0 0 0 48 1.7 0 0
Mollusca
Berryteuthis magister 0 0 1,115 309.0 274 512 7,844 1,285.5 96 20.5 925 155.3
Buccinum mirandum 0 0 0 0 0 0 0 0 0 0 0 0
Enteroctopus dofleini 92 16.2 669 121.3 0 0 0 0 0 0 0 0
Neptunea eulimata 0 0 0 0 0 0 115 9.8 144 10.6 0 0
Octopus megalops 0 0 0 0 137 19.6 0 0 0 0 74 7.2
Sepiola birostrata 1,840 57.9 669 50.6 137 4.9 212 8.1 48 2.1 148 4.1
Other 1,012 60.9 0 0 0 0 115 34 131 33 0 0

- 378 —



o) FRelo] AARHEER] REEY W 2UTE

Table 2. Continued
. St.25 St.26 St.27 St.28 St.29 St.30
Species name
N B N B N B N B N B N B

Arthropoda
Argis lar 490 37 0 0 160 1.9 540 9.2 615 13.4 545 10.4
Chionoecetes opilio 6,300 788.8 1,158 214.6 16,644 1,132.6 360 31.5 37,392 29459 3,379 369.6
Neocrangon communis 1,190 59 0 0 0 0 2,520 7.6 0 0 1,090 33
Pandalus eous 3,150 24.7 0 0 0 0 0 0 0 0 0 0
Other 700 5.7 66 0.5 480 12.6 45 2.0 246 4.6 109 0.6
Echinodermata
Ctenodiscus crispatus 1,050 9.7 0 0 0 0 0 0 0 0 0 0
Ophiuridae spp. 0 0 0 0 640 13.1 0 0 246 5.0 0 0
Other 0 0 6,270 546.7 114 1.9 1,260 347 5,535 174.4 218 3.9
Mollusca
Berryteuthis magister 560 104.6 0 0 0 0 0 0 0 0 654 172.5
Buccinum mirandum 0 0 0 0 0 0 0 0 0 0 0 0
Enteroctopus dofleini 0 0 264 51.8 640 108.4 360 64.7 0 0 0 0
Neptunea eulimata 70 6.9 0 0 0 0 0 0 0 0 0 0
Octopus megalops 70 13.6 0 0 0 0 585 60.5 0 0 218 314
Sepiola birostrata 0 0 198 53 456 11.3 810 18.4 592 13.4 763 13.0
Other 70 8.6 132 1.9 228 4.0 0 0 0 0 0 0
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Table 3. Species contributions to dissimilarity between Group A and Group B in the East Sea from 2011 to 2013

Average abundance

. ) Contribution Cumulation
Rank Species (Ind./km"®)
(%) (%)
Group A Group B

1 Chionoecetes opilio 14,543 7,863 35.68 35.68
2 Pandalus eous 35 18,460 21.15 56.83
3 Ophiuridae spp. 8,172 3,327 14.99 71.82
4 Argis lar 510 4,752 8.30 80.12
5 Neocrangon communis 279 1,709 3.94 84.06
6 Berryteuthis magister 845 1,087 3.17 87.23
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35.68% Group AS|Al= Hat 14,543 ind./km’o] =2
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Group B+= Group B-13} Group B-22 H-2|%|3l=d],
o|F9] welol| 7P 2 VoE Sk T FEESANT
&2 Group B-10|A]= H4t 881 ind./km’2] Wre 7JA|4=E
HaAmE 4o Z1E Group B-20|4= el 33,842
ind./km’9] =2 JfAH4E Ho|n 33.86%2] E7|o]EE
LERHC) (Table 4). t7]= Group B-10f|4] H4t 13,245
ind./km’2] 18 7|75 EAH ¥ Group B-20] A=
Bt 3,137 ind. /km?Q] Y A4S Kol 29.68%2]

A

B710lES Uehiich AEAS, WA R b et
FAAEA S B S4lo] 2905 Group B20)A]

Z¥7y st 8,341 ind./km’ 5,264 ind./km’®} 2,639
ind/km’& =2 JjA|4S Hol= Ao g veht) A4S
Alejshd tiF= 4=4Ho] 2% Group B-20)4 7HA]|<=

7} &30

Ao, olgE= ojglm oA AR H7Ish=
ujol-gAkAe] vlE2 A ojelE Foll A 50%0] o] St
(Park et al., 2007). “Fol--L]EOISF AT offlof] o]
B of e B
A} i d=s i A
o|27|7IA] T
Aol diet o
et al., 2009, 2013; Yoon et al., 2012; Yang et al., 2013)

of that @A77k Furs] KEEA ol o] wi &
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| Z71star

23550tk BaAo] T glol, Fal7eizol
FHAAYo] o|ZE|l RHAFERY F2A W S
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2011958 20136711 333 Foff ZRalel A 5
SholZolZa Ao = AT FHRFRL QA

= 14%, A5 1050 S5 459 & 28%°] A
A==, Park et al. (2007)2] 2004~200611 2] 5-af
QlEolFF AL o] 83t HAfollA= AAlE=o] 10
T, AAE=o] 9%l Edote] 2 A AAEEY
T ARIANE AAlE=e] ST A sl
ZH5019] 300~900 m&] FAoA QEEZS o]8s
o] 2007~2009W7}2] AlA|EE A} (Sohn et al., 2010)0]]
A dAlsEol 158, dAls=o] 9F°] Fdsto] &
ZAfel 2fol7F Addek E8 5ok Je] T7he] A

oAl 2005~2007 74| 91 4314 LB ESS AETE A

o (Yoon et al., 2008)°f| A<= ¢1A|l5==0] 37, A 5+0]
ST TOIEHAY oS §0-700 me] cheygt  16F0] FABle] R Aol vl 4> FE Hrk
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Table 4. Species contributions to dissimilarity between Group B-1 and Group B-2 in the East Sea from 2011 to 2013
A bund
. verage a ur21 ance Contribution Cumulation
Rank Species (Ind./km")
(%) (%)
Group B-1 Group B-2
1 Pandalus eous 881 33,842 33.86 33.86
2 Chionoecetes opilio 13,265 3,137 29.68 63.54
3 Argis lar 651 8,341 12.81 76.35
4 Ophiuridae spp 1,115 5,264 10.60 86.95
5 Neocrangon communis 646 2,639 4.35 91.30
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