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Fluctuation in abundance and species composition of fishes by
bottom otter trawl in coastal waters of Geumodo, Yeosu

Kyeong Ho HAN* and Yong-Seok OH
Division of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

A species composition and population structure of fish, collected 16 times by bottom otter trawl in the coast
of Geumo Island, from February 2002 to November 2005, was investigated. The fish species caught by
bottom otter trawl from year 2002 to 2005 was entirely 72 species, 41 classes, and 12 orders, and the number
of appearance and biomass was 5,999 individuals and 287,902.1g, respectively, being of the Perciformes(31
species and 19 classes; 43.1% in total number of species appeared) as a dominant species. 638 individuals of
Leiognathus nuchalis which was 10.6% in total fish were appeared and 465 individuals of Konosirus
punctatus(7.8%), 449 individuals of Engraulis japonicus(7.8%). biomass of Sebastes schlegeli was
33,258.7g as a dominant species(11.6% in total fish appeared) and 18,821.1g of Liparis agassizii(6.5%),
16,708.0g of Konosirus punctatus(5.8%). The diversity index of species per months of the collected by a
small otter trawl in coastal water of Geumodo from year 2002 to 2005 was 2.860 — 3.639 and the evenness
index was 0.825 —0.887 in case of dominance index was 0.224 —(0.268 against the evenness index. The
similarity of community structure per yearly was very high because of the relative difference(0.006), which
was the least in 2004 and 2005.
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Fig. 1. Map showing the experimental areas in coastal
waters of Geumodo, Yeosu.
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Table 1. Number of orders, families and species of fishes collected by bottom otter trawl in coastal waters of Geumodo,

Yeosu from 2002 to 2005

Class Orders Families Species Abundance(%)

Chondrichthyes Rajiformes 1 1 1.4
Anguilliformes 2 2 2.8
Clupeiformes 3 7 9.7
Stomiformes 1 1 1.4
Ophidiiformes 1 1 1.4
Gadiformes 1 1 1.4

Actinoerygii Lophiiformes 1 1 1.4
Mugiliformes 1 1 1.4
Scorpaeniformes 5 14 19.4
Perciformes 19 31 43.1
Pleuronectiformes 4 8 11.1
Tetraodontiformes 2 4 5.6

Total 12 41 72 100.0

—253 -



et
o
fot

Z(5.6%) 2.2, 0|5 5% 9] o] F7}
-4 88.9%%F ztA st -3 8t

St 4= & 27 (Scorpaenidae)
9} wE o] #F(Gobiidae)ol] &3l o F 7t 24z 7
o] 283 247 A B, BA

(Engraulidae) o] 7} 4=, 7} *} 1] #}(Pleuronectidae)

ol 3% ZAs A
OlTg o

200235 20053 7kA] 2 MA T A
A S Fig. 29} 7+o] 5,9997) A, 287,902.1g0) iH
A A ZA A7 T o5 4
sd MAF T FT2
638704 =8 st A

(Leiognathus nuchalis)7}
MA 42l 10.6%E =FA] 3}

284

punctatu)7} 465N A 2 7.8%, B X (Engraulis
Jjaponicus)= 44971 A 2 7.5%E Z}A] 5FA T A A
22 X322 (Sebastes schlegeli)©] 33,258.7g2
Z A F 11.6%E 2R 8o 7H A9

2,000 —e— individuals 190,000
—&— biomass

i)
g 1,800
= 180,000 B
S 1,600+ ]
£ 3
b @
o 1400} o
2 170,000 &
g 1,200
P4

1,000 60,000

2002 2003 2004 2005
Year

Fig. 2. Yearly variation in number of individuals and
biomass of the fishes collected by bottom otter trawl in

o 7 ]‘ P SRS WA ‘:]’%-(—)-E o] (Konos irus coastal waters of Geumodo, Yeosu form 2002 to 2005.
Table 2. Abundances collected by bottom otter trawl in coastal waters of Geumodo, Yeosu form 2002 to 2005
Year 2002 2003 2004 2005 Total Dominance(%)
Species N B N B B N B N B N B

Raja porosa 0 0.0 10 1749 0 0.0 0 0.0 10 1749 0.2 0.1
Muraenesox cinereus 0 0.0 37 4,062.0 41 4,404.9 46 5,701.0 124 14,167.9 2.1 49
Conger myriaster 38 2,209.7 48 3,536.3 51 3,800.7 38 2,718.0 175 12,264.7 29 43
Engraulis japonicus 124 860.6 82 5182 91 5635 152 909.4 449 2.851.7 7.5 1.0
Setipinna taty 232007 25 2132 47 4126 27 2318 122 1,083 2.0 0.4
Thryssa hamiltoni 22 1566 34 2580 18 128.6 24 1618 98 7050 1.6 0.2
Thryssa kammalensis 17 1192 23 1831 36 2752 31 2492 107 826.7 1.8 0.3
Ilisha elongata 72 11535 64 9782 35 6449 68 1,218.0 239 3,994.6 4.0 1.4
Konosirus punctatus 119 3,899.6 133 4,890.4 122 4,594.0 91 3,324.0 465 16,708.0 7.8 5.8
Sardinops melanostictus 8 87.6 10 146.0 16 1852 21 2493 55  668.1 0.9 0.2
Maurolicus muelleri 2 3.1 2 8.0 2 12.8 0 0.0 6 23.9 0.1 0.0
Neobythites sivicolus 0 0.0 67.8 0 0.0 0 0.0 2 67.8 0.0 0.0
Coleorhyncus multispinulosus 0 0.0 5 82.4 6 85.8 2 33.0 13 2012 0.2 0.1
Lophiomus setigerus 1 3200 0 0.0 0 0.0 2 6400 3 960.0 0.1 0.3
Mugil cephalus 1 2157 374 12942 g 3600 9 4050 392 22749 6.5 0.8
Hypodytes rubripinnis 14 1274 49 4459 21 1494 38 2722 122 9949 2.0 0.3
Inimcus japonicus 0 0.0 0 0.0 0 0.0 3 5689 3 5689 0.1 0.2
Sebastes inermis 30 1,377.7 23 1,187.9 33 1,567.0 58 2,498.4 144 6,631.0 24 23
Sebastes oblongus 0 0.0 30 2,161.0 32 12,0983 17 976.7 79 5236.0 13 1.8
Sebastes pachycephalus 0 0.0 0 0.0 0 0.0 16 529.8 16 529.8 0.3 0.2
Sebastes schlegeli 17 2,981.8 17 32043 76 12,907.8 83 14,164.8 193 33,258.7 32 11.6
Sebastiscus tertius 5 2107 5 2105 0 0.0 0 0.0 10 4212 0.2 0.1
Chelidonichthys spinosus 11 1,045.6 1 81.1 11 8027 13 965.1 36 2,894.5 0.6 1.0
Lepuidotrigla abyssalis 9 6120 10 674.8 12 799.8 17 1,128.9 48 32155 0.8 1.1
Platycephalus indicus 13 2,763.0 18 3,123.8 16 2,276.6 19 23948 66 10,558.2 1.1 3.7
Hexagrammos agrammus 9 1554 13 730.6 30 2,116.1 33 2,587.8 85 5,589.9 14 1.9
Hexagrammos otakii 56 1,613.6 59 1,705.2 37 L1116 51 1,521.2 203 5951.6 34 2.1
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Table 2. (continued)

14 AFEZ o] g5 o] 72

S

EE S BT

Year 2002 2003 2004 2005 Total Dominance(%)
Species N B N B N B N B N B N B

Liparis agassizii 17 5815.0 33 5,008.2 33 39182 29 4,079.7 112 18,821.1 1.9 6.5
Liparis tanakai 0 0.0 0 0.0 23 4,175.0 21 42429 44 84179 0.7 29
Lateolabrax japonicus 11 42715 8 3,034.0 12 2,064.0 16 2,236.0 47 11,605.5 0.8 4.0
Lateolabrax maculatus 1,496.3 5 1,069.0 4 8552 5 1,069.0 21 44895 0.4 1.6
Apogon semilineatus 0.0 0 0.0 12 1165 0 0.0 12 1165 0.2 0.0
Sillago sihama 29 891.0 12 3578 3 99.3 3 99.3 47 14474 0.8 0.5
Leiognathus nuchalis 140 1,389.1 152 1,448.1 166 1,645.0 180 1,614.9 638 6,097.1 10.6 2.1
Hapalogenys mucronatus 7 6083 17 8713 0 0.0 6 5550 30 2,040.6 0.5 0.7
Acanthopagrus schlegeli 13 9269 5 2158 54 3,990.5 57 43417 129 9,474.9 22 33
Pagrus major 36300 10 2,100.0 8 1,320.0 6 990.0 27 5,040.0 0.5 1.8
Argyrosomus argentatus 13 1,021.1 6 460.5 8 280.0 9 3150 36 2,076.6 0.6 0.7
Johnius grypotus 12 2461 16 276.6 9 2202 11 2682 48 1,011.1 0.8 0.4
Girella punctata 13 6758 0 0.0 0 0.0 0 0.0 13 6758 0.2 0.2
Oplegnathus fasciatus 0.0 27 1,832.1 15 4,179.1 10 3,2343 52 19,2455 0.9 32
Ditrema temmincki 9 1200 6 732 28 3756 30 456.1 73 1,0249 1.2 0.4
Neoditrema ransonneti 0.0 31 1,149.2 47 7576 32 1,373.9 110 3,280.7 1.8 1.1
Chromis notatus 56 2,274.6 50 2,744.8 2 65.4 0 0.0 108 5,084.8 1.8 1.8
Halichoeres poecilopterus 9 2943 9 2943 0 0.0 3 162.0 21 750.6 0.4 0.3
Halichoeres tenuispinnis 186.8 0 0.0 0 0.0 0 0.0 5 186.8 0.1 0.1
Pholis fangi 0 0.0 0 0.0 5 65.0 0 0.0 5 65.0 0.1 0.0
Parapercis sexfasciatus 0 0.0 0 0.0 0 0.0 10 1458 10 1458 0.2 0.1
Omobranchus elegans 10 1300 0 0.0 0 0.0 0 0.0 10 1300 0.2 0.0
Parablennius yatabei 8 84.0 7 85.5 8 96.0 6 71.0 29 3365 0.5 0.1
Chaeturichthys hexanema 26 1623 48 2674 60 299.7 45 196.0 179 9254 3.0 0.3
Cryptocentrus filifer 25 2765 12 1272 11 1193 18 1854 66  708.4 1.1 0.2
Ctenotrypauchen microcephalus 23 6327 23 6319 11 2844 30 681.0 87 2,230.0 1.5 0.8
Istigobius hoshinonis 29 2841 0 0.0 12 1234 4 26.0 45 4335 0.8 0.2
Tridentiger trigonocephalus 6 66.0 0 0.0 0 0.0 0 0.0 6 66.0 0.1 0.0
Sagamia geneionema 0.0 3 489 0 0.0 0 0.0 3 489 0.1 0.0
Pterogobius elapoides 0 0.0 0 0.0 12 83.4 0 0.0 12 83.4 0.2 0.0
Sphyraena pinguis 0 0.0 2 2350 3 3525 2 2350 7 8225 0.1 0.3
Trichiurus japonicus 25 1,259.2 21 1,040.7 18 930.6 14 701.0 78 39315 1.3 1.4
Pampus argenteus 6 4851 6 4854 14 1,015.0 24 2,280.0 50 4,265.5 0.8 1.5
Paralichthys olivaceus 32 38413 29 3,588.8 5 5400 5 540.0 71 8,510.1 12 3.0
Pseudorhombus pentophthalmus 13 1,150.9 13 1,150.5 2 1878 7 7654 35 3,254.6 0.6 1.1
Kareius bicoloratus 18 2,7083 12 2,034.0 0 0.0 1 1520 31 48943 0.5 1.7
Limanda yokohamae 30 4,529.0 27 45919 16 2,943.4 22 3,787.0 95 15,851.3 1.6 55
Pleronichthys cornutus 26 1,6745 42 2381.0 32 1,401.6 16 703.6 116 6,160.7 1.9 2.1
Zebrias fasciatus 0 0.0 0 0.0 0 0.0 2 46.5 2 46.5 0.0 0.0
Cynoglossus robustus 30 19772 19 14292 139043 11 730.6 73 5,041.3 12 1.8
Cynoglossus joyneri 21 1,7513 6 5831 3 39.4 15 3530 45 2,726.8 0.8 0.9
Stephanolepis cirrhifer 0 0.0 0 0.0 5 96.4 7 1324 12 2288 0.2 0.1
Thamnaconus modestus 0 0.0 0 0.0 7 3800 0 0.0 7 380.0 0.1 0.1
Takifugu niphobles 10 2663 23 6965 27 7015 24 5940 84 22583 1.4 0.8
Lagocephalus gloveri 3 6718 0 0.0 0 0.0 0 0.0 3 6718 0.1 0.2
Total 1,276 62,9108 1,754 70,255.7 1,429 73,922.8 1,540 80,812.8 5,999 2879021  100.0  100.0
Dominance(%) 213 21.9 29.2 244 23.8 25.7 25.7 28.1  100.0  100.0

Number of Species 53 55 55 57 72

N: Number of individuals, B: Biomass(g).
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Fig. 3. Dendrogram illustrating the classification of fish species collected by bottom otter trawl in coastal waters of

Geumodo on the basis of their occurrence patterns.
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Table 3. Comparison of species composition of fishes collected by otter trawl to those obtained from the other coastal

waters of korea

Geumo Dolsan Kwangyang Bay Geomun Suyoung Bay Gadeok-do
Source Present study Lee(2004) 0Oh(2003) Chu(2001) Kim et al.(2000)  Huh and An(2000)
Sampled year 2002 —-2005 2003 1998 —2002 1998 - 1999 1995 -1997 1998
Sampling period month month month month season month
Duration time of 60 minutes 30 minutes 30 minutes 30 minutes 30 minutes 60 minutes
netting
Number of station 2 5 2 15 2 2
Number of species 72 55 110 123 52 110
Number of
sampling months 16 6 19 12 7 12
Mean density
(ind./1,000n7) 2,221 1,432 2,267 4811 167 298
Mean biomass
(/1,000 1) 106,630 - 26,642 - 5,298 3,154

Dominant species L. nuchalis(10.6%) L. nuchalis(53.3%) L. nuchalis(66.4%) L. nuchalis(13.8%) P. indicus(28.0%) R. valencienei(19.3%)
K. punctatus(7.8%) E. japonicus(7.6%) 1. elongata(7.2%) A. flavimanus(8.7%) L. nuchalis(14.0%) T. Kammalensis(13.5%)
E. japonicus(7.5%) C. hexanema(4.5%) K. punctatus(5.8%) A. argentatus(8.4%) . sihama(10.0%) L. nuchalis(12.5%)
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