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Seasonal Variation of Species Composition of fish by Otter Trawl in the
Coastal Waters off Gijang, Busan, Korea

Choul-Hee Hwang* and Yun Jeong Park

Marine Eco-Technology Institute Co., Ltd., Busan 48520, Korea

The seasonal and interannual variations in fish assemblages in the coastal waters off Gijang were examined with an
otter trawl from 2015 to 2016. A total of 59 fish species was collected during the study period. The dominant species
were Caelorinchus multispinulosus, Clupea pallasii pallasii and Chelidonichthys spinosus. Seasonal changes in fish
assemblages appeared to be distinct in the study area. The fish assemblages in summer and autumn were clearly dis-
tinguishable from those in other seasons, and the largest numbers of species and individuals were captured in winter
and summer, respectively. Because fish assemblages are closely related to changes in water temperature, long-term
changes in water temperature can have a significant impact on the productivity of offshore fisheries by changing fish
species composition, habitat migration, and growth rate of fish.
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Fig. 1. Location of sampling site in Gijang, Korea
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Fig. 2. Seasonal variation in number of species, number of indi-
viduals, biomass and diversity index of fish collected by otter trawl
in the coastal waters off Gijang, Korea.
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Fig. 3. Dendrogram of hierarchical clustering of fish assemblage for seasonal sampling in the coastal waters off Gijang, Korea.
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Table 1. Species composition of fish collected by otter trawl in the coastal waters off Gijang, 2015 (N and W represent the number of indi-
viduals and biomass (g) of annual fish catch, respectively (/ca. 10,000 m?)

Scientific name February May August November Total
N W N W N W N W N W

Okamejei kenojei 28 4,330.8 12 2,940.7 40 7,271.5
Conger myriaster 1 22.2 6 17228 24 26551 31 4,400.1
Engraulis japonicus 13 61.9 61 572.6 162  2,007.1 236 2,641.6
Clupea pallasii pallasii 1 140.8 204 9,393.9 839 7,270.0 1,054 16,804.7
Caelorinchus japonicus 251 1,571.3 251 1,571.3
Caelorinchus multispinulosus 57 467.1 19 3211 126 2,057.5 202 2,845.7
Gadus macrocephalus 7 467.5 7 467.5
Lophius litulon 7 41507 64 17,431.8 62 12,055.6 20 14,726.9 153  48,365.0
Zenopsis nebulosa 2 246.0 2 246.0
Zeus faber 8 1,610.7 8 1,610.7
Paracentropogon rubripinnis 23 136.5 23 136.5
Inimicus japonicus 5 433.6 5 433.6
Chelidonichthys spinosus 11 1,392.0 423 41,4029 326 37,273.6 85 13,378.1 845 93,446.6
Suggrundus meerdervoortii 4 917.6 4 917.6
Liparis agassizii 153  3,917.9 153 3,917.9
Liparis ochotensis 79 7,302.8 79 7,302.8
Liparis tanakae 281 5,932.2 91 9,233.5 31,2447 375 16,4104
Liparis tessellatus 5 54.5 5 54.5
Acropoma japonicum 39 193.2 39 193.2
Doederleinia berycoides 50 580.4 30 1,234.3 80 1,814.7
Priacanthus macracanthus 1 76.3 1 76.3
Apogon lineatus 28 330.8 82 658.9 110 989.7
Trachurus japonicus 10 185.5 10 185.5
Nuchequula nuchalis 22 209.4 22 209.4
Larimichthys crocea 20 1,324.2 20 1,324.2
Pennahia argentata 44 11950 44 1,195.0
Zoarces gillii 3 402.1 3 402.1
Pholis nebulosa 1" 855.9 1" 855.9
Blenniidae sp. 1 19.5 1 19.5
Repomucenus beniteguri 7 70.5 7 70.5
Repomucenus curvicornis 39 732.5 9 155.2 48 887.7
Acanthogobius flavimanus 1 14.7 1 14.7
Sphyraena japonica 9 4147 9 4147
Sphyraena pinguis 8 184.7 8 184.7
Trichiurus japonicus 10 115.8 273 12,9914 283 13,107.2
Pampus punctatissimus 1 239.1 1 239.1
Paralichthys olivaceus 4 19557 2 571.3 3 1,155.9 9 3,682.9
Pseudorhombus pentophthalmus 28  1,243.7 22 1,958.5 50 3,202.2
Eopsetta grigorjewi 30 1,064.9 32 4,306.8 62 5,371.7
Glyptocephalus stelleri 90 6,939.7 90 6,939.7
Cleisthenes pinetorum 58 772.2 58 7722
Platichthys stellatus 2 430.8 2 430.8
Pseudopleuronectes yokohamae 16  4,554.6 24 3,655.8 76 5,284.8 7  1,466.4 123 14,961.6

Total 439 25,580.3 1,541 99,839.2 2,023 89,073.3 562 51,8964 4,565 266,389.2

Number of species 24 20 15 12 43
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Table 2. Species composition of fish collected by otter trawl in the coastal waters off Gijang, 2016 (N and W represent the number of indi-
viduals and biomass (g) of annual fish catch, respectively (/ca. 10,000 m?).

Scientific name February May August November Total
N W N W N W N W N W

Mustelus griseus 1 372.8 1 372.8
Okamejei kenojei 2 914.3 2 914.3
Conger myriaster 1 63.6 8 842.4 9 906.0
Engraulis japonicus 84 714.8 84 714.8
Clupea pallasii pallasii 2 32.8 2,034 18,745.0 2,036 18,777.8
Saurida elongata 8 355.2 8 355.2
Hoplobrotula armata 1 4.8 1 4.8
Caelorinchus longissimus 12 71.4 12 714
Caelorinchus multispinulosus 1 3.0 1 13.2 3,549 16,658.6 3,551 16,674.8
Lophius litulon 32 14,688.1 39 15,890.2 62 18,999.0 15  4,954.8 148 54,532.1
Zenopsis nebulosa 1 152.8 1 152.8
Zeus faber 13 4,539.3 65 7,754.7 78 12,2940
Paracentropogon rubripinnis 2 94 2 14.2 4 23.6
Sebastiscus marmoratus 23 111 23 111
Chelidonichthys spinosus 15 2,089.1 45 7,2795 52 12,1452 197 18,640.9 309 40,154.7
Platycephalus indicus 2 350.8 1 345.1 3 695.9
Liparis agassizii 20 2,678.8 20 2,678.8
Liparis tanakae 1 16.8 1 16.8
Liparis tessellatus 12 624.8 12 624.8
Acropoma japonicum 2 6.4 26 1171 2 6.0 30 129.5
Doederleinia berycoides 80 287.2 9 515 89 338.7
Apogon lineatus 22 109.2 22 109.2
Trachurus japonicus 4 60.9 4 60.9
Nuchequula nuchalis 1 11.2 1 11.2
Larimichthys crocea 1 21.9 8 270.4 9 292.3
Johnius grypotus 1 51.8 1 51.8
Larimichthys polyactis 1 22.8 1 22.8
Pennahia argentata 19 267.9 8 139.3 35 27449 62 3,152.1
Zoarces gillii 1 2.7 1 27
Repomucenus curvicornis 10 141.4 1 16.0 1 157.4
Repomucenus lunatus 1 12.7 5 50.3 6 63.0
Gobiidae sp. 1 2.0 1 4.9 2 6.9
Sphyraena japonica 1 53.6 1 53.6
Trichiurus japonicus 36 1,103.2 26 1,384.4 62 2,487.6
Paralichthys olivaceus 4 1,750.0 2 18446 1 257.7 7 3,852.3
Pseudorhombus pentophthalmus 50  2,394.2 1 100.0 6 405.3 57 2,899.5
Dexistes rikuzenius 1 31.7 1 31.7
Eopsetta grigorjewi 1 57.7 2 247.2 1 15.2 4 320.1
Cleisthenes pinetorum 44 1,847.0 44 1,847.0
Platichthys stellatus 1 884.6 1 884.6
Pseudopleuronectes yokohamae 4 608.3 17  5,959.3 12 4,822.0 2 4151 35 11,804.7
Tanakius kitaharae 1 42.8 1 42.8
Cynoglossus joyneri 30 910.0 30 910.0
Cynoglossus robustus 1 12.9 1 12.9
Stephanolepis cirrhifer 1 1.5 1 1.5
Thamnaconus modestus 1 63.8 1 63.8

Total 254 27,0347 195 31,876.2 5956 82,9212 383 37,855.0 6,788 179,687.1

Number of species 24 20 20 14 46
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SHHA i oY= Qi) 7] AL A A A EE, A
T A A ATA 9 A QIS o] B3t o] A BAPA =
T 729 ol F7F ElE e, I FollA 7157 HAHI(Glyp-
tocephalus steller)®} 22 #0577} thF-2o] AL Aofek 2
& RojRE AR HSHE A0 Ueht i Qioh 2 Kol
1 0]7] ¢IQFrh(Choi et al., 2014). FA] 9k 323} & Anto] ] A1
o 2 YH o= F 59%019 o, EUE(Repomucenus
lunatus)\t 285 Tridentiger trigonocephalus)¥} 22 4%
Holgr} #2 AYEE Ao e o4 sfele] X2 &
Jof| whet T2 tha Aol & B UTtH(Lee, 1999). §HH, &
AT A W2 A, A e al s 083t 7]
& AFE0lA= 32-78F 9 o 77F =83l o H, ARG o]+
we} F2AL E xo|E H Y1 (Baeck et al., 2010; Lee et al.,
2014; Park and Huh, 2015), 42143} A 2] -2 0]-8-3} & Lof]
A Hol57} BoLoLt EUHE ol 83t Aol A of2)d 4
U ofFo] AolFE A o)7] ol EdET7H AUt
ALl o] g Aol ARE-El= o] 75 FollA P Aol a2
SFA] A of Ao A1 Qlgsto] e 4= Q= o752 A ¢l
W, B, 2R ES) 5 tHSIt Yoon et al. (2014)3}
Hong et al. (2016)> 345 o]-g-sko] &3 At} 323k Fd
ol A 2k} 6%, 13%5:2] o] R Bl F- F2 3
At Fol A HFE ol¥sh= ot FEfol7] wiol o]
H= o) w0l et A1 o] 83 7|E A=
= AT EHH, FFTol A= 64F, 7 Eoll A= 65-1105-2] o]
7t =dsto] ol vl bt o] T2 EIE 4= glgleH
(Huh et al., 1998; Huh and An, 2000; Jeong et al., 2013), A%
Z2-E o83t 71E AFEolA= Hs 7 shtoll A 92, 59
of| 4] 75, Zlalftol| A 625 L2 il ZIF=Hko| A 5652 of 77}
=3 (Lee et al., 2012; Song et al., 2012; Park et al., 2013)3}-¢]
7120] Ael ek ofujeh & A AstekE G},
2 A Aaol|A] o] 7o EFTr= FAIRY) 7HE EaL
FAA1E)0l 7P A Aoz Yepyton, 4] B ¢Aet
AN EdFT7HEE SAS Bk Al SHolA=
SHAI(8H)ll ZNA7F F71slE o= Aol EHlEA9 &
A} vl LR AvHYS Bl W, AR FEE
78S HolA| gl AT S ol A = SHA (8Y)oll A Th
Ao g W2 AYAFS Hol ARk, A7 tfFofF(oll. o, 4
th)e] &3 HEol wet EA(S D)ol e BAFe] 2A S7tst
2Act. Park and Huh (2015)= 3|9l o157 &85, A4 1
2L gA|EFo] ST sk A HE Aol FRE AL Kl

. o
ELEERA]

[e]

st=t olE = S7HE 8l Hol A ET} o] F o] STt
3RS A0 R 2531900, o]t AL 2hjEgoA] 2
UErE 4= Q)= dAdo|th AR 2Afe o)A ] 222 24
o] 12.69-13.20°C, 5€] 13.19-15.21°C, 8€¢] 19.72-23.21C,
11€9] 18.05-20.52°C & WFEFLHMEIS, 2014), 2 Ao A] <]
sHAlo|| o7 JHA E AR St 2 sk Bgsh A
o] & Ao YT B3 2 AtofA ] 2R A[7E
ZrpoFe A2 A EE, 20159 RALAE 1TYEA)
Zohoke A7 78 Wkl 20161 2AR A= 84 (EHA)
7P @A UEbTh o= ZF 2AF A7 AhAlS 71 SA8E
(20153, Z=]; 2016\, =452 A-9-5E(201549, SHl=
2]; 2016, A o)2] 2HA] Hl&-0] Z+2F 71.0%, 93.7%= the £
AR A7) 0] Bl 3f B =917 wiEo] ATt

22 ol 4 ¥l Y vX= 7MY Fas A
Qg Aol (Hagan and Able, 2003), 7]&2] Ao A= 4~ H
3t & Aol whet o £ 27 WS B R S Qo)
(Lee et al., 2012; Choi et al., 2014; Park and Huh, 2015). & ¢
TolAE - o7 4 Blsh= AP Holx| o
AE R o o] TEE= A0 R YR} 223} o) F
A ¥st Ato] o] A& ST whebA] 422 BiSk= o]
3] A5 A Big) oe] 4R o] F, oFe] ARE 5
o]y AYAtel] Fadh FIS v)H 4= 92 AR AZHEHLu
and Lee, 2014). o] &gt A2 f-2fuet 38 s Jo A &= F51
SHA| el Qlztl, g o5l R, aiFo], 20 5
9] o} g5k F7ekaL A o1F Wl 4] 59 ol gk
48kar QIrh(Kim et al., 2007). 713 ®istol| wra} St}
QoA 9] A2l o FARS HEEE 7l o2 o AtEH, Ak o]
Hrgre]o] QL= At At zol uheh o] e Wik} oj2io] I
s Zlo|th ARA o2 A E T, 7| St Al gk
FS 42 Qs o]FEol tiellAl= aabA 1 Hefwete] vl
of oFaL AakeF STk 2 FA A G WS 4= 9=

E
F(ATE o1F )l el Al WeE 2Afek ol 2, ofy
.?_ [e)

2 e
N @ e ok

>

[e)
A A 5= Agtsto] A& 0|aL oM A QI ke =Rl U
7}k 3k Zl o]t Eom et al., 2015). T3k o] ¢} AAF S AFA
ASstae e o= e A LHlo] LastH, o]F Al
= 71 AH Atol tiet ko] Bl dadh Al o= Y2
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