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Seasonal Variation in the Species Composition of Fish Assemblages in
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Seasonal variations in species composition and abundance of the fish assemblages in the coastal waters off Gadeok-do were deter-

mined using monthly sample collection by a small otter trawl in 2010-2011. Of a total of 65 fishes collected, the dominant species

were Leiognathus nuchalis, Clupea pallasii, Thryssa kammalensis, Engraulis japonicus, Repomucenus valenciennei, Sillago ja-

ponica, Trachurus japonicus, Pennahia argentatus, Okamejei kenojei, Cynoglossus joyneri, Pholis fangi, Pleuronectes yokohamae,
and Zoarces gillii. These 13 fishes accounted for 92.8% of the total number of individuals collected. The number of fish species,

number of individuals, biomass, and species diversity indices fluctuated with the seasons. The peak number of fishes occurred in

April, whereas the biomass of fishes was highest in August. The numbers and biomass of fishes were lower in February correspond-

ing with the low temperatures, and diversity indices were lower in January than in any other month.

Key words: Gadeok-do, Small otter trawl, Seasonal variation, Fish assemblage
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Fig. 1. Location of the study area ( O ).
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Fig. 2. Monthly variations of temperature and salinity in coastal
waters off Gadeok-do, 2010-2011.
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Fig. 3. Monthly variations of number of species (A), number of

individuals (B), biomass (C) and diversity index (D) of fishes col-

lected by small otter trawl in the coastal waters off Gadeok-do.
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Fig. 4. Monthly size distribution of four major species collected by small otter trawl in the coastal water off Gadeok-do.
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Fig. 5. Multi-dimensional scaling (MDS) analiysis of fish species
collected by small otter trawl in the coastal water off Gadeok-do
(A.a: Argyrosomus argentatus ,L.n: Leiognathus nuchalis, C.p:
Clupea pallasii, Tk: Thryssa kammalensis, E.j: Engraulis japoni-
cus, R.b: Repomucenus balenciennei S.j: Sillago japonica, T.j: Tra-
churus japonicus, O.k: Okamejei kenojei, C.j: Cynoglossus joyneri
P.f: Pholis fangi , P.v: Pleuronectes yokohamae , Z.g: Zoarces gil-
Iii).
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Table 1. Seasonal individuals, N (unit: indi./km? ) and catch weigth, W (unit: kg/km?) in the coastal waters off Gadeok-do

Scientific name October November January February March April May

N W N W N W N W N W N W N W
Leiognathus nuchalis 21,200 56.7 13,900 56.7 46,133 149.2 533 1.0 6,100 15.8 933 7.9 233 2.1
Clupea pallasii 33 0.7 133 10.0 100 22 0 <0.1 333 0.3 56,933 73.2 1,700 1.9
Thryssa kammalensis 8,867 140.0 11,500 156.7 2,800 282 33 0.7 2,500 16.5 0 <0.1 0 <0.1
Engraulis japonicus 33 0.1 67 0.5 1,167 2.6 0 <0.1 0 <0.1 2,233 70 500 1.9
Repomucenus valenciennei 2,600 6.7 3,633 105 2,900 9.9 533 2.0 200 1.0 1,000 6.6 667 49
Sillago japonica 1,500 133 3,100 15.2 1,133 46 67 0.1 233 0.7 233 10.1 500 124
Trachurus japonicus 100 0.3 100 3.1 133 0.4 0 <0.1 0 <0.1 1,300 1.5 267 5.0
Pennahia argentatus 500 10.0 1,433 373 300 3.0 0 <0.1 0 <0.1 467 13.4 800 39.6
Okamejei kenojei 67 1.7 1,767 77264 00 1934 833 273.9 400 97.7 367 138.4 500 1776
Cynoglossus joyneri 167 0.7 67 3.8 600 19.7 233 1.9 67 2.8 200 9.9 167 5.8
Pholis fangi 67 2.0 0 <0.1 167 48 367 9.8 167 54 333 8.9 2,833 819
Pleuronectes yokohamae 33 6.3 67 9.8 367 9.3 700 68.6 467 32.3 567 421 267 21.9
Zoarces gillii 0 <0.1 0 <0.1 0 <0.1 33 12.3 33 12.0 900 46 4,200 710
Conger myriaster 300 12.0 433 16.4 33 0.5 0 <0.1 33 0.6 67 15 500 255
Apogon lineatus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 0.1
Upeneus japonicus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Sphyraena pinguis 133 7.3 400 23.9 33 1.8 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Chaeturichthys hexanema 133 0.7 267 8.7 200 0.8 167 0.5 0 <0.1 0 <0.1 100 22
Pseudorhombus pentophthalmus 300 1.0 100 12.3 100 0.6 0 <0.1 33 0.1 0 <0.1 0 <0.1
Hemitripterus villosus 0 <0.1 67 21.2 0 <0.1 0 <0.1 433 1.2 333 1.9 233 4.0
Sagamia geneionema 233 1.0 300 13.7 100 0.8 167 1.3 100 0.5 33 0.1 0 <0.1
Konosirus punctatus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 900 37.7 0 <0.1 0 <0.1
Liparis tanakai 0 <0.1 0 <0.1 0 <0.1 67 1.1 100 0.3 467 45 200 10.3
Muraenesox cinereus 0 <0.1 0 <01 0 <0.1 0 <01 0 <0.1 0< 0.1 0 <0.1
Parapercis sexfasciatus 167 6.3 33 1.3 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 22
Acropoma japonicum 67 <0.1 0 <0.1 0 <0.1 0 <0.1 33 0.5 0 <0.1 0 <0.1
Ditrema temmincki 0 <0.1 33 1.1 0 <0.1 0 <0.1 0 <0.1 33 1.2 167 77
Platycephalus indicus 33 6.4 33 3.5 33 3.2 67 7.6 0 <0.1 0 <0.1 0 <0.1
Hexagrammos otakii 0 <0.1 100 41.0 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Trichiurus lepturus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Clidoderma asperrimum 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 333 1.6
Acanthogobius flavimanus 0 <0.1 33 25 67 2.1 33 0.9 33 1.0 0 <0.1 0 <0.1
Chelidonichthys kumu 33 22 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 1.6
Sebastiscus marmoratus 67 1.1 33 0.5 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Favonigobius hoshinonis 0 <0.1 0 <0.1 0 <0.1 0 <0.1 133 0.5 0 <0.1 0 <0.1
Pleuronichthys cornutus 33 41 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Lophius litulon 0 <0.1 67 11.8 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 43.9
Rudarius ercodes 67 0.1 0 <0.1 0 <0.1 0 <0.1 33 0.1 0 <0.1 0 <0.1
Saurida elongata 0 <0.1 0 <0.1 33 0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Johnius grypotus 0 <0.1 0 <0.1 67 1.0 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Pagrus major 100 5.8 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Kaiwarinus equula 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Scomber japonicus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Coelorinchus japonicus 0 <0.1 0 <0.1 67 14 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Lepidotrigla microptera 0 <0.1 0 <01 0 <0.1 33 7.8 0 <0.1 0 <01 0 <0.1
Zeus faber 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Pampus echinogaster 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Kareius bicoloratus 0 <0.1 0 <0.1 33 27 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Pisodonophis sangjuensis 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Takifugu niphobles 0 <0.1 0 <0.1 0 <0.1 33 0.8 33 1.0 0 <0.1 0 <0.1
Sebastes thompsoni 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Psenopsis anomala 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Chaenogobius heptacanthus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 0.2 0 <0.1 0 <0.1
Takifugu rubripes 33 12.5 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Leiognathus rivulatus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Coelorinchus multispinulosus 0 <0.1 0 <01 33 0.7 0 <01 33 2.9 0 <01 0 <0.1
Gnathagnus elongatus 33 0.5 33 0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Sebastes longispinis 33 1.7 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Cynoglossus robustus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Dasyatis akajei 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Hexagrammos agrammus 0 <0.1 0 <0.1 0 <0.1 33 1.0 0 <0.1 0 <0.1 0 <0.1
Eopsetta grigorjewi 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Sardinella zunasi 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 0.1 0 <0.1
Rhyncopelates oxyrhynchus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Furcina ishikawae 0 <0.1 0 <0.1 33 0.2 0 <0.1 0 <0.1 0 <0.1 0 <0.1
Total 36,933 311.2 37,700 1,234.2 57,033 443.3 3,933 401 12,433 2310 66,433 333.0 14,300 525.2

N: Number of individuals, W:Biomass
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Table 1. Continued

Scientific name June July August September Total

N W N W N W N W N %N W %W

Leiognathus nuchalis 133 1.6 633 8.0 167 26 567 10.3 90,533  29.5 311.9 42
Clupea pallasii 4,000 6.32 33 0.7 0 <0.1 0 0.0 63,467  20.7 95.4 1.3
Thryssa kammalensis 0 <0.1 2,067 417 500 10.8 3,100 48.7 31,367 10.2 443.1 6.0
Engraulis japonicus 8,967 52.7 0 <0.1 67 04 3,367 17.2 16,400 5.3 82.3 11
Repomucenus valenciennei 267 1.5 200 1.9 1,433 211 767 8.6 14,200 4.6 74.6 1.0
Sillago japonica 1,500 472 2,600 1.9 633 13.2 400 13.9 11,900 3.9 132.7 1.8
Trachurus japonicus 1,367 5.8 3,100 23.0 2,900 67.4 1,767 441 11,033 3.6 150.6 20
Pennahia argentatus 767 76.7 4,500 327.9 1,400 154.2 567 68.3 10,733 35 730.4 9.8
Okamejei kenojei 633 172.0 467 160.2 1,733 715 900 295.4 8,067 26 3004.3 404
Cynoglossus joyneri 333 10.5 2,767 142.7 2,067 914 1,233 35.6 7,900 26 334.8 45
Pholis fangi 1,833 56.5 733 229 700 19.3 533 20.3 7,733 25 231.7 3.1
Pleuronectes yokohamae 67 73.3 600 50.4 1,100 137.5 1,533 161.5 5,767 1.9 613.0 8.2
Zoarces gillii 400 77 0 <0.1 133 1.2 33 33 5,733 19 122.2 16
Conger myriaster 100 8.1 300 13.0 733 34.9 433 20.1 2,933 1.0 132.7 1.8
Apogon lineatus 67 57 1,467 141 567 6.1 0 <0.1 2,133 0.7 26.0 0.4
Upeneus japonicus 0 <0.1 0 <0.1 0 <0.1 1,900 19.4 1,900 0.6 19.4 0.3
Sphyraena pinguis 0 <0.1 0 <0.1 0 <0.1 1,100 81.0 1,667 0.5 114.0 15
Chaeturichthys hexanema 67 57 133 1.2 267 3.0 267 34 1,600 0.5 26.0 0.4
Pseudorhombus pentophthalmus 67 12.0 67 0.8 233 4.7 200 6.3 1,100 0.4 37.8 0.5
Hemitripterus villosus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 1,067 0.3 28.3 0.4
Sagamia geneionema 0 <0.1 0 <0.1 0 <0.1 0 <0.1 933 0.3 17.4 0.2
Konosirus punctatus 0 <0.1 0 <0.1 33 3.2 0 <0.1 933 0.3 40.9 0.6
Liparis tanakai 0 <0.1 0 <0.1 0 <0.1 0 <0.1 833 0.3 16.2 0.2
Muraenesox cinereus 0 <0.1 100 26.3 400 1151 233 51.6 733 0.2 193.0 26
Parapercis sexfasciatus 33 0.3 0 <0.1 100 34 367 251 733 0.2 38.6 0.5
Acropoma japonicum 33 0.6 100 0.8 0 <0.1 467 3.0 700 0.2 4.8 0.1
Ditrema temmincki 233 13.6 33 4.7 0 <0.1 0 <0.1 500 0.2 28.4 0.4
Platycephalus indicus 0 <0.1 100 32.7 67 18.9 100 23.6 433 0.1 95.9 1.3
Hexagrammos otakii 200 20.1 67 77 0 <0.1 33 1.8 400 0.1 70.5 0.9
Trichiurus lepturus 0 <0.1 333 3.6 33 1.1 0 <0.1 367 0.1 4.6 0.1
Clidoderma asperrimum 0 <0.1 0 <0.1 0 <0.1 0 <0.1 333 0.1 1.6 <0.1
Acanthogobius flavimanus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 167 0.1 6.5 0.1
Chelidonichthys kumu 0 <0.1 33 0.4 0 <0.1 67 29 167 0.1 71 0.1
Sebastiscus marmoratus 67 2.7 0 <01 0 <0.1 0 <0.1 167 0.1 43 0.1
Favonigobius hoshinonis 0 <0.1 0 <0.1 0 <0.1 0 <0.1 133 <0.1 0.5 <0.1
Pleuronichthys cornutus 0 <0.1 0 <0.1 0 <0.1 100 9.7 133 <0.1 13.8 0.2
Lophius litulon 33 1.6 0 <0.1 0 <0.1 0 <0.1 133 <0.1 57.3 0.8
Rudarius ercodes 0 <0.1 0 <0.1 0 <0.1 0 <0.1 100 <0.1 0.2 <0.1
Saurida elongata 0 <0.1 33 1.8 33 9.2 0 <0.1 100 <0.1 1.2 0.2
Johnius grypotus 0 <0.1 0 <0.1 0 <0.1 33 20 100 <0.1 3.0 <0.1
Pagrus major 0 <0.1 0 <0.1 0 <0.1 0 <0.1 100 <0.1 58 0.1
Kaiwarinus equula 67 0.2 0 <0.1 0 <0.1 0 <0.1 67 <0.1 0.2 <0.1
Scomber japonicus 67 0.9 0 <0.1 0 <0.1 0 <0.1 67 <0.1 0.9 <0.1
Coelorinchus japonicus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 67 <0.1 14 <0.1
Lepidotrigla microptera 33 4.2 0 <01 0 <01 0 <01 67 <01 12.0 0.2
Zeus faber 67 0.2 0 <0.1 0 <0.1 0 <0.1 67 <0.1 0.2 <0.1
Pampus echinogaster 0 <0.1 67 9.0 0 <0.1 0 <0.1 67 <0.1 9.0 0.1
Kareius bicoloratus 0 <0.1 0 <0.1 0 <0.1 33 4.3 67 <0.1 7.0 0.1
Pisodonophis sangjuensis 0 <0.1 0 <0.1 67 3.5 0 <0.1 67 <0.1 3.5 <0.1
Takifugu niphobles 0 <0.1 0 <0.1 0 <0.1 0 <0.1 67 <0.1 1.8 <0.1
Sebastes thompsoni 67 0.2 0 <0.1 0 <0.1 0 <0.1 67 <0.1 0.2 <0.1
Psenopsis anomala 0 <0.1 0 <0.1 67 34 0 <0.1 67 <0.1 34 <0.1
Chaenogobius heptacanthus 0 <0.1 0 <0.1 33 1.9 0 <0.1 67 <0.1 21 <0.1
Takifugu rubripes 0 <0.1 33 10.0 0 <0.1 0 <0.1 67 <0.1 226 0.3
Leiognathus rivulatus 67 1.8 0 <0.1 0 <0.1 0 <0.1 67 <0.1 1.8 <0.1
Coelorinchus multispinulosus 0 <01 0 <01 0 <01 0 <01 67 <01 3.6 <01
Gnathagnus elongatus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 67 <0.1 0.6 <0.1
Sebastes longispinis 33 22 0 <0.1 0 <0.1 0 <0.1 67 <0.1 3.9 0.1
Cynoglossus robustus 0 <0.1 33 23 0 <0.1 0 <0.1 33 <0.1 23 <0.1
Dasyatis akajei 0 <0.1 0 <0.1 33 23.7 0 <0.1 33 <0.1 23.7 0.3
Hexagrammos agrammus 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 <0.1 1.0 <0.1
Eopsetta grigorjewi 0 <0.1 0 <0.1 0 <0.1 33 0.5 33 <0.1 0.5 <0.1
Sardinella zunasi 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 <0.1 0.1 <0.1
Rhyncopelates oxyrhynchus 0 <0.1 0 <0.1 33 0.7 0 <0.1 33 <0.1 0.7 <0.1
Furcina ishikawae 0 <0.1 0 <0.1 0 <0.1 0 <0.1 33 <0.1 0.2 <0.1
Total 21,567  592.0 20,800  909.7 15,533  1,473.6 20,133  981.7 306,800 100.0 7435.8  100.0

N: Number of individuals, W:Biomass
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Table 2. Comparison with major species between previous and
present studies of fish assemblage in the coastal waters off Gad-
eok-do

Source Present study :#(gggg)
Study period 2010~2011 1998
Sampling gear Otter trawl Otter trawl
Species N% Rank. N% Rank.
Leiognathus nuchalis 29.5 1 12.5 3
Clupea pallasii 20.7 2 - -
Thryssa kammalensis 10.2 3 13.5 2
Engraulis japonicus 5.3 4 3.8 8
Repomucenus valenciennei 4.6 5 19.3 1
Sillago japonica 3.9 6 6.6 5
Trachurus japonicus 3.6 7 0.2 25
Pennahia argentatus 3.5 8 0.6 20
Okamejei kenojei 2.6 9 0.1 39
Cynoglossus joyneri 2.6 9 0.1 29
Pholis fangi 25 1 4.2 7

Pleuronectes yokohamae 1.9 12 1.6 14
Zoarces gillii 1.9 13 12.3 4

o] AHE| =, o]i= & 2 9l A Ao} Z(benthic fishes)2} ¥
#] 4] o] 5(semi banthic fishes) & A3 ALt A o]
U AFAoA o] Fo]7 Ao e FARE AiE H it
(Kim, 1998; Lee, 1999; An and Huh, 2000; Jo, 2001; Choo,
2007; Lee et al., 2011).

T8 4 oY AME TS A
e A A S ) SEAVE o Al A
Z SHSFAAIL, 10~14Yof| S o] ok, 149 4-5 cm
(BL, body length)2] 74|17} tjs S sto] 2o S-S 23
t}. o= FEAY A= ol o= 4 A l=dl(Lee and
Huh, 2000), o]A]7]of| F-a}5t Al E0] A7dste] Aol e
AWE Ao w Ao ol 4dof 7P wWol Fdsiile
o, - 7f A o] h F2o] o] =t ol= Aol At 7
A7F R} 5, 7|2 o] w2 7HH E FHs S AsEe
2 o]-§3t o2 AZFEITHNFRDI, 2004). H-2 o1E50]
S| AEFsto] 7H2oll 71 Wol S-ASHIAIT, wole =
AR ghsh=d, ol Aol w3t et 2w} FEsto]
= O AR A7 2 e e A o2 AZHE T EA = A A
Bl A BUANL 2ol 5o 7H wol 2dstelon AL
Aol Ao AR A ekt ol= BAI7F A& Ao vz |
Hitho| A dE5 o, i off7bx] aglo g Sdeko] 4F

i

1wy, ojguiet 7}7]

5g. M

o=

al(f

Z22A

di AL 955

A 2 5/ il 2 o & et QITHINFRDI, 2004).

B 9170] 4] 5,000 indi./kn?® o4 YR H A F-L 7RO R, B
ZALel 5 Aot AR o o o 2APYH O = e of R 4t
d-8-AF ©]%12] Huh and An (2000)9] 413 A0 B w a2 2
¥}, & HIPF Sl A e = YEth(Table. 2). 2 R0l A
WA= 27 Hol= A Aol M= g A= AR A &
tom, Aokejot 57 A& & Ao 7 v 4l Fol7rt -3
e A o= Uehgtth o]t Aifs it AA-FAF o] 7}
Y= dAetof SHsh= of el a7t dojuton, Foj9
78 2| A wko] S7HBCEM, 2013)37] w29l A 2=
23] 2 4= 9tk Felly (1987)¢} Hyslop (1988)= Qula o g2
QAL vRe RS X sfYoll= ofFFrt Fast
= AoE Holn, B4 4059 %It S ek At
BRI SFQITE 2 Aol A Lrehd o] 2|3t of 74 WSk o
T AM-FAY g AEE s 0= QIgh At AE, Bl
SRS It A A S} 3 0 5O 2 T (resident
species)®] A A1 2|7} 7Haxsto] o] 59 A4 JA] ALl
o, YA[H o2 7HE e TS o8l FolF7t St
Aoz FEHTh AT Aol = 7 = 1 o2 2| &A]
A Qo] MBYE AL glof SR o] AAshe e s
ol thel B ARt 2ARRL 25 e Tde] 1 3 57t
ZAPZFREEA] H Q3 A 0 7 A7HE T
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