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Variations in species composition of fishes caught by trawl survey in the
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To examine species composition, abundance and biomass of fishes in the northwestern East Sea of Russian EEZ, trawl survey
were conducted at 31 sampling stations from 2006 to 2008. Also, trawl survey were conducted at 21 sampling stations in
the southwestern East Sea of Korean EEZ from 2006 to 2008. A total of 67 fishes were collected in the northwestern East
Sea of Russian EEZ, a total of 39 fishes were collected in the southwestern East Sea of Korean EEZ. Among them, a total
of 53 fishes were collected in the northwestern East Sea of Russian EEZ only, and a total of 25 fishes were collected in
the southwestern East Sea of Korean EEZ only. Mean abundance per area which caught by trawl survey in the northwestern
East Sea ranged from a high of 116,478 inds./km’ in 2008 to a low of 19,737 inds./km® in 2006. And mean abundance
per area in the southwestern East Sea ranged from a high of 89,129 inds./km? in 2006 to a low of 8,234 inds./km?® in 2008.
Mean biomass per area which caught by trawl survey in the northwestern East Sea ranged from a high of 11,333 kg/km’
in 2008 to a low of 2,439 kg/km® in 2006. And mean biomass per area in the southwestern East Sea ranged from a high
of 6,273 kg/km® in 2006 to a low of 1,062 kg/km® in 2008. Cluster analysis, based on a Bray - Curtis similarity matrix of
fourth root transformed data of number of species and individuals per area, showed division into three different groups by

depth in the northwestern and southwestern East Sea.
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Fig. 1. Map showing the trawl survey stations in the northwestern East Sea (NWES) of Russian EEZ and the southwestern East Sea (SWES) from
2006 to 2008. Circles (St. 1-7), triangles (St. 8-19) and squares (St. 20-31) indicate trawl survey stations in the northwestern East Sea of Russian
EEZ in 2006, 2007 and 2008, respectively. Circles (St.1-7), triangles (St.8-14) and squares (St.15-21) indicate trawl survey stations in the southwestern

East Sea of Korean EEZ in 2006, 2007 and 2008, respectively.
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Fig. 2. Number of species caught by trawl in the northwestern East Sea
of Russian EEZ and in the southwestern East Sea(SWES) of Korean
EEZ from 2006 to 2008.
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Table 1. Occurrence species list of trawl survey in the northwestern East Sea of Russian EEZ and southwestern East Sea of Korean EEZ from 2006

E& 2] ofgd o7

=z
Tx

ox,

=)

il

FHE

to 2008
Scientific name Korean name NWES SWES

2006 2007 2008 2006 2007 2008
Acanthogobius  flavimanus AU +
Acantholumpenus mackayi - + + +
Acanthopsetta nadeshnyi ZFA 7FARA] +
Agonomalus jordani J19Fo| £ 17| +
Alcichthys alcicornis w-7+s] of] +
Alcichthys elongatus w-713] o) + + +
Allolepis hollandi AR 2% + + +
Arctoscopus japonicus T35 + + + + + +
Artediellus dydymovi - + +
Ascoldia variegata A23 =T}] +
Blepsias cirrhosus Exdke +
Brachyopsis segaliensis - +
Careproctus rastrinus BT + +
Chirolophis japonicus Y =hA] +
Cleisthenes pinetorum 8714 n| + + + + + +
Clupanodon punctatus o] +
Clupea pallasii o] + + + + +
Coelorinchus multispinulosus ZH] 54| +
Cottiusculus gonez Hulsiy + + +
Crystallias matsushimae 1A A +
Dasycottus setiger JEAF o] + + +
Davidojordania lacertina - +
FEleginus gracilis L gguinns + + +
Engraulis japonicus ] + + +
Enophrys diceraus &3l + +
Eumicrotremus birulai L =27 + + +
Eumicrotremus pacificus =o] + +
Gadus macrocephalus o5t + + +
Glyptocephalus stelleri 715714 u| + + + + +
Gymnocanthus detrisus - + +
Gymnocanthus herzensteini oS3l o) + + + +
Gymnocanthus intermedius 7HA1 31 +
Gymnocanthus pistilliger aike] + + +
Helicolenus hilgendorfi Ravdesl +
Hemilepidotus gilberti =73 + +
Hemitripterus villosus AFA7] + + + +
Hexagrammos octogrammus =0 + +
Hexagrammos  stelleri ESR e]] + + +
Hippoglossoides dubius Z 7| + + + +
Hypomesus japonicus U)o +
Hypsagonus quadricornis H=2317) +
Icelus cataphractus =743 + + + +
Kareius bicoloratus Z7}Au| +
Limanda aspera ZYA| 7}ARA] + + +
Limanda herzensteini 271 AR + + +
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o NWES SWES
Scientific name Korean name

2006 2007 2008 2006 2007 2008
Limanda punctatissima ZA 8] 7}A ) + + +
Limanda yokohamae BLZ]| 7} A + + +
Liopsetta pinnifasciata S 7R + +
Liparis ochotensis w7 A + +
Liparis tanakai 2] + +
Liparis tessellatus | 7] + + +
Lophius litulon sloty] + +
Lumpenella longirostris THA | 2R + +
Lumpenus sagitta Aol | =2} %| + + + + + +
Lycodes nakamurai [ Faed + + +
Lycodes tanakai Ha %] + +
Malacocottus gibber FHEH 7| + + +
Maurolicus japonicus HZ0] + + +
Mugil soiuy - +
Myoxocephalus brandti - + + +
Myoxocephalus jaok =770l + + +
Myoxocephalus  polyacanthocephalus A7 7% o] + + +
Myoxocephalus stelleri N2l A A o] + +
Oncorhynchus masu o] +
Opisthocentrus ocellatus - g7y + + +
Osmerus mordax dentex HithH] o +
Pallasina barbata Z71317] + +
Petroschmidtia toyamensis A7 + + +
Pholidapus dybowskii - +
Pholis pictus - +
Platichthys stellatus pAR=R = ) + + +
Pleurogrammus azonus ol 40 + +
Podothecus gilberti AZ317] +
Podothecus sturioides ek 17| + +
Podothecus thompsoni AlZ517) + +
Sarritor leptorhynchus 13 317] + +
Sebastes minor e + + +
Sebastes owstoni Sh=at + +
Sebastes schlegeli ZulEget +
Sebastes steindachneri alEe) +
Sebastes taczanowskii =AR ety +
Sebastiscus tertius FoZujo] + +
Stichaeus grigorjewi Z7g o] + + +
Stichaeus nozawae - + +
Stichaeus ochriamkini - +
Theragra chalcogramma eff + + +
Tilesina gibbosa S=017) + +
Trachipterus ishikawae EohA] +
Trachurus japonicus %74 0] +
Tribolodon brandti ojjsto] + +
Triglops jordani Zsiy + +
Zenopsis nebulosa aih= g +
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Table 2. Mean abundance and mean biomass of fishes collected by trawl survey in the northwestern East Sea from 2006 to 2008

2006 2007 2008 Mean
Scientific name Abun. Biom. Abun. Biom. Abun Biom. Abun. Biom.
(inds./km?®)  (kg./km®) (inds./km®) (kg./km?) (inds. Jkm’” ) (kg/km?®) (inds./km®) (kg./km?)

Acanthogobius  flavimanus - - - - 16 0 5 0
Acantholumpenus mackayi 43 0 102 20 59 10 68 10
Acanthopsetta nadeshnyi 3902 127 638 23 - - 1513 50
Agonomalus jordani 14 0 17 2 - - 10
Alcichthys elongatus 100 34 85 28 8 0 64 21
Arctoscopus japonicus 14 0 95 1 125 2 78 1
Artediellus dydymovi 14 0 22 0 - - 12 0
Ascoldia variegata - - - - 35 7 12 2
Blepsias cirrhosus - - - - 35 1 12 0
Brachyopsis segaliensis - - - - 16 1 5 0
Chirolophis japonicus - - - - 66 10 22 3
Cleisthenes herzensteini 157 34 3222 170 858 121 1412 109
Clupanodon punctatus - - - - 187 16 62 5
Clupea pallasii - - 42 4 2756 25 933 10
Cottiusculus gonez 142 1 50 0 8 0 67 0
Davidojordania lacertina - - 8 0 - - 3 0
Eleginus gracilis 527 14 35600 2473 63340 3892 33156 2126
Engraulis japonicus - - 18 1 16 0 11 0
Enophrys diceraus 285 54 593 160 - - 293 71
Eumicrotremus pacificus 28 0 34 0 - - 21 0
Glyptocephalus stelleri 812 99 1497 196 - - 770 98
Gymnocanthus detrisus 5924 292 294 19 - - 2073 104
Gymnocanthus herzensteini 470 82 883 105 - - 451 62
Gymnocanthus intermedius 14 2 - - - - 5 1
Gymnocanthus pistilliger 2022 101 409 40 123 9 852 50
Hemilepidotus gilberti 128 11 50 0 - - 60 4
Hemitripterus villosus 100 195 740 592 216 136 352 307
Hexagrammos octogrammus - - 35 3 574 37 203 13
Hexagrammos  stelleri 142 8 2008 381 1279 286 1143 225
Hippoglossoides dubius 983 111 780 180 - - 587 97
Hypomesus japonicus - - - - 11556 231 3852 77
Icelus cataphractus 157 9 - - - - 52 3
Kareius bicoloratus - - 18 27 - - 6
Limanda aspera 399 41 634 93 132 16 389 50
Limanda herzensteini 812 209 2923 708 478 103 1404 340
Limanda punctatissima 43 8 2116 83 562 74 907 55
Limanda yokohamae 28 11 1315 519 2835 694 1393 408
Liopsetta pinnifasciata - - 241 120 9785 1165 3342 388
Liparis ochotensis 28 35 - - 35 1 21 12
Lumpenus sagitta 85 21 17 1 159 4 87 8
Mugil soiuy - - - - 369 243 123 81
Myoxocephalus brandti 171 150 51 37 2290 739 837 309
Myoxocephalus jaok 755 544 1018 677 2752 905 1508 709
Myoxocephalus polyacanthocephalus 14 14 8 10 - - 8 8
Myoxocephalus stelleri - - 46 47 198 127 81 58
Oncorhynchus masu - - - - 25 18 8 6
Opisthocentrus ocellatus 14 0 18 0 35 0 22 0
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2006 2007 2008 Mean
Scientific name Abun. Biom. Abun. Biom. Abun. Biom. Abun. Biom.
(inds./km?) (kg./km®) (inds.km?) (kg./km®) (inds./km?) (kg/km®) (inds./km?) (kg./km?)

Osmerus mordax dentex - - - - 822 57 274 19
Pallasina barbata - - 51 0 35 0 29 0
Pholidapus dybowskii - - - - 113 35 38 12
Pholis pictus - - 35 0 - - 12 0
Platichthys stellatus 14 26 63 51 125 66 68 47
Pleurogrammus azonus 128 54 280 130 98 31 169 72
Podothecus gilberti 285 22 17 2 - - 101 8
Podothecus sturioides - - - - 8 0 3 0
Podothecus thompsoni 85 3 8 1 - - 31 1
Sebastes minor 128 1 - - 374 10 167 4
Sebastes schlegeli - - - - 25 12 8 4
Sebastes steindachneri - - 122 3 - - 41 1
Sebastes taczanowskii - - - - 16 0 5 0
Stichaeus grigorjewi 57 12 17 1 97 36 57 16
Stichaeus nozawae 85 8 109 8 - - 65 5
Stichaeus ochriamkini - - - - 8 0 3 0
Theragra chalcogramma 100 97 17 1 8 0 42 33
Tilesina gibbosa 14 1 - - 8 0 8 0
Tribolodon brandti - - 563 29 13813 2212 4792 747
Triglops jordani 513 10 696 9 - - 406 6
Total 19737 2439 57609 6837 116478 11333 64608 6870

Table 3. Mean abundance of dominant species in northwestern East Sea of Russian EEZ from 2006 to 2008

Ranking Scientific name Mean abundance (inds./km?) Proportion (%)
1 Eleginus gracilis 33,156 51.3
2 Tribolodon brandti 4,792 74
3 Hypomesus japonicus 3,852 6.0
4 Liopsetta pinnifasciata 3,342 52
5 Gymnocanthus detrisus 2,073 32
Subtotal 47214 73.1
Other 17,394 26.9
Total 64,608 100.0

Table 4. Mean abundance and mean biomass of fishes collected by trawl survey in the southwestern East Sea of Korean EEZ from 2006 to 2008

2006 2007 2008 Mean
Scientific name Abun. Biom. Abun. Biom. Abun. Biom. Abun. Biom.
(inds./km?) (kg./km®) (inds./km?) (kg./km?) (inds./km?) (kg./km®) (inds./km?) (kg./km?)

Alcichthys  alcicornis - - - - 5 0 2 0
Allolepis  hollandi 3047 353 1355 114 450 563 1617 173
Arctoscopus  japonicus 2842 156 3502 141 1071 42 2472 113
Careproctus  rastrinus - - 36 8 22 10 16 6
Cleisthenes  pinetorum 110 17 110 14 283 34 168 22
Clupea  pallasii 9437 132 3407 248 4083 611 5642 330
Coelorinchus  multispinulosus - - 9 0 - - 3 0
Crystallias  matsushimae - - 37 4 - - 12 1
Dasycottus  setiger 11717 2051 23023 3331 348 46 11696 1809
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Scientific name

2006

2007

2008

Mean

Abun.

Biom.

Abun.

Biom.

Abun.

Biom.

Abun.

Biom.

/km?®)  (kg/km®) (inds./km®) (kg./km?) (inds/km®) (kg./km?)

(inds./km®)  (kg./km?®) (inds.

Engraulis  japonicus - 9 0 - - 3 0
Eumicrotremus  birulai 228 25 129 22 33 7 130 18
Gadus macrocephalus 755 238 330 258 - - 362 165
Gadus macrocephalus - - - - 8 3 3 1
Glyptocephalus ~ stelleri 885 111 2025 275 743 76 1218 154
Gymnocanthus — herzensteini 10 0 - - 5 1 5 0
Helicolenus  hilgendorfi - - 84 8 - - 28 3
Hemitripterus  villosus - - 9 2 - - 3 1
Hippoglossoides ~ dubius 549 66 152 21 - - 234 29
Hypsagonus  quadricornis 166 2 - - - - 55 1
Icelus  cataphractus 56872 2522 4056 213 16 0 20315 912
Liparis  tanakai 112 55 25 7 - - 46 21
Liparis  tessellatus 54 2 666 16 758 45 493 21
Lophius  litulon 19 15 - - 9 3 9 6
Lumpenella  longirostris 73 3 10 0 - - 28 1
Lumpenus  sagitta 73 0 268 4 37 1 126 2
Lycodes  nakamurai 142 15 83 11 146 50 123 25
Lycodes tanakai 188 22 383 80 - - 190 34
Malacocottus  gibber 1110 330 464 187 56 26 543 181
Maurolicus  japonicus 135 0 1190 2 62 0 462 1
Myoxocephalus  polyacanthocephalus - - 28 3 - - 9 1
Petroschmidtia toyamensis 158 104 187 94 11 6 119 68
Podothecus  sturioides - - 21 1 - 1 7 0
Sarritor  leptorhynchus - - 197 4 29 - 75 1
Sebastes minor 342 51 - - - 2 114 17
Sebastes  owstoni - - 35 2 26 - 20 2
Sebastiscus  tertius 85 4 9 0 45 32 1
Trachipterus ishikawae - - - - 33 - 11 15
Trachurus  japonicus 19 0 - - - - 6 0
Zenopsis nebulosa - - 9 1 - - 3 0
Total 89129 6273 41847 5070 8234 1062 46403 4135

Table 5. Mean abundance of dominant species in southwestern East Sea HAEE AHY|2F

of Korean EEZ from 2006 to 2008

Mean abundance Proportion

Ranking Scientific name (inds. /kmz) %)
1 Icelus cataphractus 20,315 43.8

2 Dasycottus setiger 11,696 252

3 Clupea pallasii 5,642 12.2

4 Arctoscopus japonicus 2,472 53

5 Allolepis hollandi 1,617 35
Subtotal 41,742 90.0
Other 4,662 10.0
Total 46,403 100.0

S| =S
AR S HAlobE Foll FARol A= Hat 6,870
kg/km7} o2 E|Q=t], lmHRE= 200610 2,439
kg/km?, 20079 6,837 kg/km?, 2008 11,333 kg/km’=
2008W0] & Zo g =759t} (Table 2).

W7V (E. gracilis)7) 2,126 kghkm®®2 AA| et
HA AAFS] 31.0%E A4Sk 7Y $-3d8k3lal,
t}e o &2 thsto] (T brandti) 747 kg/km® (10.9%), &2
o] (Myoxocephalus jaok) 709 kg/km® (10.3%), 3]
7YA4a] (Limanda yokohamae) 408 kg/kn? (5.9%), &4
7YA4a] (L. pinnifasciata) 388 kg/km? (5.7%)2] <=0]%)
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ZAPIRE & kS woll "AFelAE et 4,135

kg/km?7} A==y, AxdEz 2006\ 6,273
kg/km?, 200743 5,070 kg/km?, 20081 1,062 kg/km’=
20080 &+ o= Fhansto] HAG ThA|=2] ARk
=0l5l9lct (Table 4).
A o] (D. setiger)7} 1,809 kg/km’= A A Bt
HAG AFe] 43.8%E sk 7MY -8kl
thoog ZANSIY (I cataphractus) 912 kg/km?
(22.0%), o] (C. pallasii) 330 kg/km® (8.0%), =95
=8|7] (Malacocottus gibber) 181 kg/km® (4.4%), A}
22 (A. hollandi) 173 kg/km?® (4.2%)2] £=0]9t}. o] 5
T2 AA WA 82.4% 5 AbA|SFAATE. WA ZHA|
oA E7HASIH, A Ago]o) olglon, WA
G AN A= o), 7SI e) o m §-
Hob= Ao LT (Table 7).

= m

lo 2

Table 6. Mean biomass of dominant species in northwestern East Sea
of Russian EEZ from 2006 to 2008

Mean biomass Proportion

Ranking Scientific name

(kg /km?®) (%)

1 Eleginus gracilis 2,126 31.0

2 Tribolodon brandti 747 10.9

3 Myoxocephalus jaok 709 10.3

4 Limanda yokohamae 408 5.9

5 Liopsetta pinnifasciata 388 5.7
Subtotal 4,378 63.7
Other 2,492 36.3
Total 6,870 100.0

Table 7. Mean biomass of dominant species in southwestern East Sea
from of Korean EEZ 2006 to 2008

Mean biomass Proportion

Ranking Scientific name (kg/km?) (%)
1 Dasycottus setiger 1,809 43.8
2 Icelus cataphractus 912 22.0
3 Clupea pallasii 330 8.0
4 Malacocottus gibber 181 4.4
5 Allolepis hollandi 173 42
Subtotal 3,405 82.4
Other 730 17.6
Total 4,135 100.0
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Fig. 3. Length frequency distribution of major species by trawl survey
in the northwestern East Sea of Russian EEZ and southwestern East Sea
of Korean EEZ from 2006 to 2008.
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em) L, Sh=rs Fof JAe] Aol (C. pallasii)®] A
AW 64-28.6 cm (Fat 20.1 cm)E E5] LA
ool Hat Aol oF 6 ecm Zith (Fig. 3(A)). 2Alof
= ol SAFY] 7157 (G stelleri)©] Al <
= 12.0-46.0 cm (H4t 24.3 cm)$ 1L, S+ 5of] WA
B 71271)e] M= 8.2-39.0 ecm (Hdt 24.0
em)z /B FaAg AR T sl
2ol SAIACE (Fig. 3(B). 2ol Faf BAel
LI71Au] (C. pinetorum)2] A= 12.0-40.0 cm
(H 23.0 cm)l, 2 el Aol g0
AH L= 14.0-36.6 cm ((H<t 22.8 cm)2 7|57 1AM
o} BIAR 5 sjelzt BRAT AR A}
Stk (Fig. 3(C)). 241012 ol SAfe ERE (4
Jjaponicus)2] A= 7.0-18.0 cm (H+t 12.6 cm)S)
= o) Ao AB ki) A
74298 cm (Fit 16.5 em)i 2Ajo}E Eal| HAn

o] Hlsl] ekt sl WA =0 et Al
o] ¢F 4 cm %t} (Fig. 3(D)).
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t} (Fig. 4). AT1E-2 Bl AL Yoz
14 mo] ALS LA, BIS etk )

2 W A 26 m, CLEE Beir|iak ofs)«o]
o5 falo] 7R 718 HAEE P T2 m.J AL
urebdict

s Fof WA ol Fty] ek A Al IEe
2 2= A (Fig. 5). 152 sl sl #
Aot JHER Bat 2400] 130 mal, 7152 o
grleol visl 2 #*DOHH AP} ool e
2 gt 24 328 mE Holon, M1E 7MY I
off $1AIgH %O& T} 37 mA Z K-S L}lﬂ—‘;ﬁ,\t,} w}

j
o
o
%
i”
ol
g
-

A

<

-
2

E% 2o ojglgl offol

. 3
T2 9 s

o] 71ofsk= 2H2he) Frols wA8h] 918l Simper
(Similarity Percentage) 412 AA|3H Au} Aol
ol TAHL] TIiE AollA= G detrisuset 7HA|71AR]
(Acanthopsetta nadeshnyi)2] Z710|=7} Z¥2F 41.38%
o} 33.53%% 71 =LA UEht T1E A S544E UE
W93, 18 Bol| A= A7V Aba| (Limanda herzensteini)
o} WA T (E. gracilis)7} ZF7F 24.43%9} 24.08%5
SO} TP e Ao et thiow §7)
Zbu| (C. herzensteini), 224740] (M. jaok)2} F|=fju]
(Hexagrammos stelleri)7} ZYZ} 9.91%, 9.35%2} 8.83%
= E=A YERtE ZiE CollA= okl (T0 brandti)2}
S47W ) (L. pinnifasciata)7} 2Y2} 58.08%2} 22.86%
2 et} (Table 8).

2 el paliel 18 1ol 718 (@
stelleri)®} =55 (A. japonicus)®] F7|%=7} 24z}
23.54%9} 22.57%% 714 =0k, the 0 & mAA o]
(D. setiger)®} =W|7] (Liparis tessellatus)?} 2172+
18.91%9} 18.59% =2 7|olv2 Witk 18 o
A= AR (A, hollandi)@} 115-AZ 0] (D. setiger)

7} 212} 48.77%2} 26.51%2] =2 F7|0j=E B, 1
Z oAM= Ao (C. pallasii)2} =55 (A. japonicus)7}
27} 35.00%9) 25.73%5 =] UFERG L, Thoo 2 7=
713 (G stelleri)?} 1F-AX o) (D. setiger)?} 212}
15.03%2} 9.64%2] £7]0]%=2 WL} (Table 9).
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Fig. 4. Dendrogram and schematic representation of space distribution based on Bray—Curtis similarity matrix of fourth root transformed
data of species number and abundance in the northwestern East Sea of Russian EEZ from 2006 to 2008.
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Fig. 5. Dendrogram and schematic representation of space distribution based on Bray—Curtis similarity matrix of fourth root transformed data of species
number and abundance in the sorthwestern East Sea of Korean EEZ from 2006 to 2008.
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Table 8. Species contributions to similarity in the Group by trawl survey in the northwestern East Sea of Russian EEZ from 2006 to 2008

Mean individual (Contribution %)

Specie name

Group A Group B Group C

Eleginus gracilis 8,840 0) 53,740 (24.08) 30,969  (6.03)
Gymnocanthus detrisus 8,998 (41.38) 0 0) 0 (0)
Acanthopsetta nadeshnyi 6,912 (33.53) 27 0) 0 (0)
Limanda herzensteini 0 0) 2,992 (24.43) 146  (0.09)
Gymnocanthus pistilliger 2,731 (7.88) 380  (0.50) 107 (0.03)
Cleisthenes herzensteini 0 0) 3337  (9.91) 0 (0)
Tribolodon brandti 0 0) 70 (0.01) 15,586 (58.08)
Liopsetta pinnifasciata 0 ) 52 (0.01) 10,864 (22.86)
Hypomesus japonicus 0 0) 0 0) 12,607  (2.36)
Cumulation contribution 82.79 58.94 89.45

Table 9. Species contributions to similarity in the Group by trawl

survey in the southwestem East Sea of Korean EEZ from 2006 to 2008

Mean individual (Contribution %)

Species name

Group [ Group II Group 1T
Dasycottus setiger 24,425 (18.91) 4,449 (26.51) 3918  (9.64)
Icelus cataphractus 27,581  (7.26) 48 (0) 0 0)
Allolepis hollandi 0 (0) 5,661 (48.77) 0 (0)
Arctoscopus japonicus 3,848 (22.57) 831 (142 2,688 (25.73)
Clupea pallasii 9,549 (1.82) 24 0) 6,990 (35.22)
Maurolicus japonicus 0 (0) 0 (0) 1,617  (5.69)
Liparis tessellatus 1,293 (18.59) 0 0) 0 0)
Glyptocephalus  stelleri 1,668 (23.54) 343 (341 1,694 (15.03)
Malacocottus gibber 0 (0) 1,901  (8.57) 0 0)
Gadus macrocephalus 143 (0.18) 698  (1.45) 384  (2.99)
Cumulation contribution 92.87 90.13 94.30
2E Tt

Ho = 20065 2008 714] uljid 8ol #A] AP & dAleE Eoll BARlM= Ht
o} g HAJHO} 31t Eg UajHo] ER Al 64,608 NA/km*7E AR E =], AwE = 2006
A 0]8)E] oo ZZ AT} FAHES HAsl Aula o] 19,737 7RA|/km?, 2007 57,609 7HA|/km?’, 2008
W, HAjo}E Ea BEAHo|AE & 67£2] o]FHT) & 116,478 7NAl/knm’= 2008\ o] £ Eo g Zrlshelal
351901, 72he 7|7t = Eaf) WA Bl A= 39%9] 22 A7)0l b E8l E Aol A= et 46,403 7R
o} 77t FABIGLE 0% wAlolE Faf AUt & Ak’ 7E A==, AwREe 200610 89,129
ol 2O 53%0|QaL, S Ea) WA Foul 233 ZWA)/km?, 20074 41,847 Z)A/km’, 20081 8,234 74|
%0 5% P|AJo}E Zaf Ha|Hol sl %éﬂ A km’®2 20080 F Zog FAaslo] grlolE
Ho|| % 2F3 £2 1420 U, o] 1422 5 SAehE ARidle] e Holrh
& Aol AABIL Qe RsAlo] uje =o ﬁgi ZAZNZE S BAoFS sl Aol A= et 6,870



C A - G -

kgkm’7} o] g)E|9li=d], QlmdR= 20060l 2,439
kg/km?, 20079 6,837 kg/km®, 2008 11,333 kg/km’=
20080 & #Fo 7 Frtetelon, L& Ao g
Sl A A= et 4,135 kgkm?7E A= =),
ArdRE 20060 6,273 kgkm®, 2007 5,070
kg/kn?, 2008 1,062 kg/km’= 2008 o] & Z o= 7t
axsto] WA ThAg=] B sLskelT

Aol Fall A oAl WA ThAl4=e] -5
wo) oL, thsto], Yol S4=71AM], Gymnocanthus

detrisus®] £=0| )11, WA AYA|EFe] ¢-3F2 wkri)
S, Ejge), 474, BA7PR], Sbnlel o
off Ao A HAG ZHA
S7HAISI, apA Aol Ao, Rk, A
A S-S AL

[e}
Zugse7], 922 o)

)
=

L

=5
[€)

lah= i OM Aol ] zuﬂ
S o e ol
| ket AASHE ololA XMTE—

j"
of

o ‘ ol 18 32 1>
: lo ol I |o

tﬂ\f 18 e il
_— {

¥

o

:cg

19

S

i

)

o

O
U

B oy B0l Fo
£ T ) wmolel, ol 5 -
R EE RSEPVERD

Hz0) Qpduehzy] 1 olojg

BobeofH g oo o
5% PN' ot oo
[y

=
Ef
ot
o

NN
o] =Ro 20159 A AkufEr Y geAlalelel AL
9] (R2015028)2] Ao a5 oljto]n] otH] %]
Ao AR=F Yot

References

Balanov AA and Solomatov SF. 2008. Species composition and
distribution of Zoarcidae in the northern part of Sea of Japan
from the data of trawl surveys. J Ichthy 48(1), 1428 (doi:
10.1134/S0032945208010025).

Bray JR and Curtis JT. 1957. An ordination of the upland forest

[e]

71541 - Pavel Kalchugin - Sergey Solomatov

communities of southern Wisconsin. Ecol Monogr 27, 325-
349.

Chyung MK. 1977. The fishes of Korea. Il-ji Publ, 1-727.

Choi Y, Kim JH and Park JY. 2002. Marine fishes of Korea. Kyo—
Hak Publ, 1-646.

Clarke KR and Warwick RM. 2001. Change in marine commun-
ities: an approach to statistical analysis and interpretation,
Polymouth 1-176.

Davydova SV. 2006. Species composition and distribution of ich-
thyoplankton in the Sea of Japan in Autumn 1995 and 2001.
J Ichthy 46(3), 255-264 (doi: 10.1134/S0032945206030052).

Izmyatinskii DV. 2006. Ichthyofauna composition in the mesoben-
thal of Peter the Great Bay (Sea of Japan). J Ichthy 46(3),
247-254 (doi: 10.1134/S0032945206030040).

Izmyatinskii DV. 2012. Temporal and spatial changes of fish bio-
mass during the warm season in the Russian part of the elit-
toral of Sea of Japan. J Ichthy 52(1), 34-44 (doi: 10.1134/
S0032945212010067).

Kim HS. 1973. Illustrated encyclopedia of fauna and flora of Korea.
Anomura. Brachyura 14, 1-694.

Kim HS. 1977. Illustrated encyclopedia of fauna and flora of Korea.
Macrura. Brachyura 14, 1-414.

Kim S and Kang S. 1998. The status and research direction for
fishery resources in the East Sea/Sea of Japan. J Kor Soc
Fish Res 1, 44-58.

Kim YE, Moung JG, Kim YS, Han KH, Kang CB, Kim JK and
Ryu JH. 2005. Marine fishes of Korea. Second Edition, Han—
Geul Publ, p397.

Lee TW. 1999. Seasonal variations in species composition of de-
mersal fish in Youngil Bay, east coast of Korea. J Kor Fish
Soc 32(4), 512-519.

Marglef R. 1963. On certain unifying principles in ecology. Amer
Nature 97, 357-374.

Min DK, Lee JS, Koh DB and Je JG. 2004. Mollusks in Korea.
Han-Geul Publ, p566.

NFRDI (National Fisheries Research and Development Institute).
2001. Shrimps of the Korean water. Han-Geul Publ, p188.

NFRDI (National Fisheries Research and Development Institute).
2004. Commercial fishes of the coastal & offshore waters in
Korea. Han—Geul Publ, p333.

Park HH, Jeong EC, Bae BS, Yang YS, Hwang SJ, Park JH, Kim
YS, Lee SI and Choi SH. 2007. Fishing investigation and
species composition of the catches caught by a bottom trawl
in the deep East Sea. J Kor Soc Fish Tech 43(3), 183-191.

Pielou EC. 1977. Mathematical ecology, 2nd. John Wiley and Sons.
Inc., New York, USA, p358.

Preller RH and Hogan PJ.
Okhotsk and the Japan/East Sea Coastal Segment (11s). In
Robinson and Brink (Eds.). The Sea. John Wiley & Sons,

1998. Oceanography of the Sea of

- 368~



Plots Bol AR sjolu GE Fof BAR se BB 2l ol ofFo| FaA W FHUE

Inc.

Prodo J. 1990. Fisherman's Workbook. Blackwell Publ, p192.

Ryu JH, Kim PK, Kim JK and Kim HJ. 2005. Seasonal variation
of species composition of fishes collected by gill net and set
net in the middle East Sea of Korea. Kor J Ichthyol 17(4),
279-286.

Simpson EH. 1949. Measurement of diversity. Nature 163, 16-88.

Terazaki M. 1999. The Sea of Japan large marine ecosystem. In
Sherman and Tang (Eds.). Large marine ecosystems of the
Pacific rim. Assessment. Sus and Mag, p465.

Volvenko IV and Kafanov Al. 2006. Species abundance and ich-
thyofaunistic zoning of pelagial of the northwestern part of
Sea of Japan. J Ichthyol 46(1), 25-33 (doi: 10.1134/
S0032945206010048).

-369 -

Yoon SC, Cha HK, Lee SI, Chang DS, Hwang SJ and Yang JH.
2008. Variations in species composition of demersal organ-
isms caught by trawl survey in the East Sea. J Kor Soc Fish
Tech 44(4), 323-343 (doi: 10.3796/KSFT.2008.44.4.323).

Yoon BS, Yoon SC, Lee SI, Kim JB, Yang JH, Park JH, Choi
YM and Park JH. 2011. Community structure of demersal
organisms caught by otter trawl survey in the Uljin marine
ranching area, Korea. Kor J Fish Aqua Sci 44(5), 506-515
(doi: http://dx.doi.org/10.5657/KFAS.2011.0506).

2015. 7.16  Received
2015. 8.18 Revised
2015. 8.27  Accepted





