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Seasonal Variation in Abundance and Species Composition of
Fishes Collected by a Beam Trawl around Naro-do, Korea
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Seasonal variations in abundance and species composition of fish assemblage around Narodo were examined. Fish
samples were monthly collected by a beam trawl from December 2000 to November 2001. A total of 62 fish species
representing 37 families were collected. Of these, Thryssa kammalensis, T. hamiltoni, Chaeturichthys hexanema, Johnius
grypotus, Leiognathus nuchalis, Cynoglossus robustus and Setipinna faty were dominant species comprising 82% of
the total number of individuals. Species diversity indices ranged from 1.2 to 2.2 showing the highest values from
September to November 2001. The fish assemblage was divided into three different groups by cluster analysis of
the fourteen dominant species. The main residence species were J. grypotus, L. nuchalis, C. hexanema, C. robustus,
Setipinna tenuifilis, T. kammalensis and Ctenotrypauchen microcephalus. Of the temporal species T. hamiltoni, Liparis
tanakai and Erisphex pottii were collected in spring, and Muraenesox cinereus and Trichiurus lepturus were in summer
and autumn. Principal component analysis revealed that seasonal variation in the fish assemblage was attributed to
the abundance of temporal species due to seasonal variation of environmental factors such as water temperature and
ecological pattern (pelagic/demersal) of fish species. :
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Fig. 1. Location of the sampling sites around Narodo.
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Fig. 2. Seasonal variation of temperature and salinity in surface
waters around Narodo in the Southern Sea of Korea.
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Table 1. Seasonal variation in species composition of fishes collected in Naro-do from December 2000 to November 2001.

N and W represent the number of individuals and biomass in grams per 4 hauls (888,960 ni), respectively

Month
Species

December

January

February

March

April

May

June

N

W

N

w

N

W N

w

w

W

Ophichthus urolophus
Muraenesox cinereus
Conger myriaster

Ariosoma shircanago shiroanago

Coilia nasus

Engraulis japonicus
Setipinna tenuifilis
Thryssa kammalensis
Thryssa hamiltoni
Saurida undosquamis
llisha elongata
Sardinella zunasi
Konosirus punctatus
Sardinops melanostictus
Lophiomus setigerus
Syngnathus schlegeli
Hypodytes rubripinnis
Inimicus japonicus
Sebastiscus marmoratus
Sebastes inermis
Erisphex pottii
Platycephalus indicus
Hexagrammos agrammus
Hemitripterus villosus
Liparis tanakai

Sillago sihama
Trachurus japonicus
Leiognathus nuchalis
Hapalogenys mucronatus
Acanthopagrus schlegeli
Argyrosomus argentatus
Johnius grypotus
Collichtys niveatus
Pseudosciaena crocea
Pseudosciaena polyactis
Sciaenidae sp.

Upeneus bensasi
Terapon theraps
Zoarces gilli

Pholis nebulosa
Uranoscopus bicinctus
Gnathagnus elongatus
Calliurichthys japonicus
Repomucenus richardsonii
Repomucenus lunatus
Pterogobius zacalles
Chaeturichthys hexanema
Acanthogobius flavimanus
Cryptocentrus filifer
Synechogobius hasta

Ctenotrypauchen microcephalus

Siganus fuscescens
Sphyraena pinguis
Trichiurus lepturus
Psenopsis anomala
Pampus echinogaster
Limanda yokohamae
Pleuronichthys cornutus
Cynoglossus robustus
Stephanolepis cirrhifer
Takifugu niphobles
Lagocephalus wheeleri

2

155

1,755
17

17

17

25

13

106.4

260.8
2,534.1
145.7

9.4
635.3
254.4
500.0

6.0

6.2
148.2
138.4

9,182.2
55.8
66.6

3195
0.6

154.0

219.8

208.0

88.9

335.2

320.8

11

111

15.8

49.5

15.6

164.0
105.6

15 20,591.0

2

2

2

25

3.0
6.2
9.2

1256.3

133.2

121.7

34.9

28.0
1,599.4
14.5
17.7

226

N B

24

136.0 2

528 114
358.8 792
1,932

8

3.2 2

96 70

812 30

400

30

52

188 14

158.8 12

1704 58
174.8

96.2 4
44.3

446.2 16

95.6

420.8
1,185.8
5,164.8

6.6

12.2

1.6

76.0

47.2

1,063.0

22

33.0

890.9
117.8

91.0

181.0

379.4

15.4

76.2

333.8

164.8

8
60
376

32

156

380

224
8

4

32

22.0

85

119.2 1,183

1,866.4

119.6

456

4,019.2

655.0

1,107.0
52.5

40.0

486.2

70

6

18

15

[ e}

23
280

296
12

136

6

30

23

6

139

6

1,284.6
267.0
234.0

181.5
7,572.0
156.0
108.0

384.6

36.5
3.0
292.8

62.2
2,503.3

3,139.4
355.8

145.2
390.0

24.6
1,548.5

46.8

130.0
151.0

94.8
2,183.0

101.4

40
394
6

14

104

198

128

248.0
2,672.8
59.0

33.8

23.8

676.0

3,269.4

765.2

17.6

118.8

7248

Number of species

Total individuals

23
2,363 15,696.3

22

396 23,206.8

14
324

21

12

25
1,789.1 3,556 9,658.0 1,292 8,600.7 2,400 21,376.0

962

10
8,509.2
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Table 1. Continued.

Month July August September October November Total
Species N W N w N w N w N W N w

Ophichthus urofophus 6 281.8 6 281.8
Muraenesox cinereus 15 119.0 130 15,975.5 4 1448 24 999.8 153 8,653.1 344 27,176.8
Conger myriaster 4 452 4 292.0 21 792.4
Ariosoma shiroanago shiroanago 6 234.0
Coilia nasus 4 231.6
Engraulis japonicus 133 1,116.3 76 339.6 375 1,731.0
Setipinna tenuifilis 248 1,374.8 425 3,630.5 32 127.5 62 386.1 8 844 1,027 6,5327
Thryssa kammalensis 1,788 5,852.4 65 391.0 45 243.0 914 4,456.8 34 2209 7,367 25,671.0
Thryssa hamiltoni 2,405 17,3945
Saurida undosquamis 8 6.6
llisha elongata 5 48.5 11 156.5
Sardinella zunasi 75 760.0 22 229.0 4 30.8 103 1,029.2
Konosirus punctatus 5 1,755.0 1 33.9 12 528.8 13 395.3 118 3,880.5
Sardinops melanostictus 89 254.4
Lophiomus setigerus 1 500.0
Syngnathus schlegeli 20 13.0 4 4.8 43 721
Hypodytes rubripinnis 4 256 5 31.6
Inimicus japonicus 1 8.7 1 8.7
Sebastiscus marmoratus 1 6.2
Sebastes inermis 5 7.0 5 7.0
Erisphex pottii 219 331.5
Platycephalus indicus 100 529.0 254 993.6
Hexagrammos agrammus 2 105.6
Hemitripterus villosus 6 3.0
Liparis tanakai 583 35,148.2
Sillago sihama 2 6.5 6 39.2 26 130.5
Trachurus japonicus 2 10.1 4 13.6 30 152.5
Leiognathus nuchalis 195 1,387.0 25 2525 18 88.2 28 109.6 325 1,2320 1432 7,2623
Hapalogenys mucronatus 6 6.0 7 6.6
Acanthopagrus schlegeli 2 9.2
Argyrosomus argentatus 12 297.2 12 297.2
Johnius grypotus 288 14,2320 55 1,117.0 37 204.1 42 430.0 479 40440 1,698 17,9121
Collichtys niveatus 36 544.9
Pseudosciaena crocea 21 54.2 21 54.2
Pseudosciaena polyactis 66 1,532.0 68 1,623.0
Sciaenidae sp. 1 76.7 1 76.7
Upeneus bensasi 15 13.0 5 41.5 2 8.7 22 63.2
Terapon theraps 15 142.0 15 142.0
Zoarces gilli 12 145.2
Pholis nebulosa 10 201.8 4 130.0 48 1,514.6
Uranoscopus bicinctus 1 3.4 1 3.4
Gnathagnus elongatus 16 744 5 36.0 21 110.4
Calliurichthys faponicus 6 24.6
Repomucenus richardsonii 1 15.8 1 15.8
Repomucenus lunatus 2 5.2 6 256 17 58.8 25 89.6
Pterogobius zacalles 26 47.6 16 29.6 42 77.2
Chaeturichthys hexanema 205 368.0 90 2733 286 1,186.0 752 3,6466 1,715 87071
Acanthogobius flavimanus 2 9.2
Cryptocentrus filifer 30 56.0 36 102.8
Synechogobius hasta 2 17.6
Ctenotrypauchen microcephalus 10 39.0 4 10.6 108 328.8 233 667.4 414 1,326.0
Siganus fuscescens 12 206.4 12 206.4
Sphyraena pinguis 20 346.4 8 32.8 28 379.2
Trichiurus lepturus 285 3,434.0 10 283.0 66 1,126.8 406 5,113.6
Psenopsis anomala 5 89.0 8 254.0 13 343.0
Pampus echinogaster 4 194.8 16 145.6 28 512.8
Limanda yokohamae 8 1391
Pleuronichthys cornutus 2 28.0
Cynoglossus robustus 351 24359 35 1,078.0 70 566.7 96 865.6 403 3,129.3 1,367 14,164.1
Stephanolepis cirrhifer 12 118.0 13 132.5
Takifugu niphobles 30 604.7
Lagocephalus wheeleri 5 104.0 5 104.0
Number of species 18 11 20 28 20 62

Total 3,644 22,618.4 775 23,104.0 483 3,143.3 1,974 14,463.3 2,602 23,134.4 20,756 175,299.5
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Fig. 4. Length frequency distribution of the 4 major species collected around Narodo in the Southern Sea of Korea from
December 2000 to November 2001. (a) Thryssa kammalensis, (b) Cynoglossus robustus, (¢) Chaeturichthys hexanema and
(d) Johnius grypotus.
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Fig. 5. Dendrogram (UPGMA) illustrating species (r-mode) derived from monthly abundance of the 14 most dominant fish
species catched by a beam trawl around Narodo in the Southern Sea of Korea. A, B and C represent the 3 major groupings

from cluster analysis.
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Fig. 6. Scattered diagram showing the sampling month on
the I-II principal components determined by principal com-
ponent analysis of the species composition catched by a beam
trawl around Narodo in the Southern Sea of Korea.
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Fig. 7. Loading of variables on the I-II principal components
of the A scatter diagram of the 14 most dominant fish species
catched by a beam trawl around Narodo from December 2000
to November 2001.
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