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Study on Comparison of Fishes by Trawl Fishery in Nakdong River Estuary, Korea by Jong Hee Lee, Jae
Bong Lee'*, Young Min Choi', Inja Yeon and Dong Woo Lee (Fisheries Resources Research Division, NFRDI, Busan
619-705, Korea; Fisheries Resources and Environment Division, East Sea Fisheries Research Institute, Gangneung 210-861,
Korea)

ABSTRACT Fish species composition and abundance in the waters of nearby Nakdong River estu-
ary were investigated non-continuously and seasonally by shrimp beam trawl in summer 2007, winter
2009, and from spring 2010 to autumn 2010. During the study period, total fish species were collected
92 species, 36 families in study area. Shannon index was 1.893~ 2.962, and evenness was 0.050~
0.231. Fish species composition was shown interannually and seasonally variations in the waters of
nearby Nakdong River estuary. We carryed out cluster analysis to contain the data in previous and
current study. Fish species composition was divided 3 groups which were 1987~ 1988 and 1998,
2001 ~2002, and 2007 ~ 2008 and 2009 ~ 2010. Average and minimum length in this study was longer
than its in previous studies, and length range in this study was wider than its in previous studies, too.
Dominant fish increased individuals and weight per unit area in this study. Especially Lophius litulon,
Raja kenojei, Eopsetta grigorjewi, and Zeus faber were much better than past 2002. Liparis tanakai,
Repomucenus valenciennei and Leiognathus nuchalis were dominant fish in previous study, but those
decreased individuals and weight per unit area in this study.

Key words : Fish species composition, abundance, per unit area, length structure, Nakdong river

M B A e g2 el vE f71E sEe W Holdh

Tt Q1Zel Adivt Almargole} 22 AAYAATL E

7o) fFe ARAgezRE 5 F13 oy <+ W=z EAste dAF Aake] w2 A el o]t o

o] 9lo] Yutg o= 7z A o] vf$ &} o] FE 424 LAY X7 f7144E FHz 9l A

A A MASHE 58 Sl F9 S gg Bt ohy AT Hol= o] gAY v R Ealel FLsHA o]
(SIS =3

2E s
47t EFEE 71549S AT oA oIFel 8 ol - A AP S B A EA o4

1
g} Ql1zke] A&} WA Ao] 9t pEAGS Pael ST} &, 1989; <, 2007, Kang et al., 2007). 12|12
1= flae
ojal EFZEo| FH3L kst AAATL AT 4 b

piL T =
of FHE oFE Heplzz ol d3 dv+= ol FA FE7 sk frel Aste] FH SUEA, HTIRE £
& 2ARE FRAE QAT AR WellM B TE 2R A o - AEYEES 27 S Al
Z23lc} (F %5, 2001). 3t Hefat A7E RE I QI o B od el #
]

e
-
=
12
o,
e
off

gl

7} ST bk AAbe] AR 9 AR & ool dvEe 9% s AR (S E 1980
U

*TAA AL oA % Tel: 82-33-660-8522, Fax: 82-33-661-8513,
E-mail: legib@nfrdi.go.kr of AAIZE o] F2AF(F=4A] FAL, 1993, 1994, 1995,

— 84 — http://www.fishkorea.or.kr



1996), A1l of2H o fo] F2A B AMHEE (32
A, 1999), 312 oAl o)molA] o]Fo] o E () =
2001), 3t 714 ol F ol F FxA Wk () 61,2003),
M-ze o83 57t sh7o] AAE AE F2A (e
5 2009) 5o ATHAH-

B d7e Fo s 9 Rk gk AejAlelAM 3
ebs §lated AAEH . AL AR ‘& A --zrtat ZE
EgaAle 254 94 o3 FA0) o1Fsina 299
F Ude] HiE o5 EE v WA olFH &3 oJFE
= AT 5 o 53] Ao +x AES AFshe
%

(

3}

o
[
.

ox e Aol wlsl AYY Aoz www e

°], 1991; o]} 7, 1992). EE o 77} %2 3N qe] A3t

WA Axbsted, 1 slelA olHF sopyEe] Wws)
oJHge st AR 4 ol AHE 7 2 o
To) of 2 e} ol HATE AFE FAT WA
o2z} AA4E heslel Q= ALE WE wl@AT
2 Saslole 34 A7E W sl A2k BB
we G5 BT s Fo olF A B A
o W% vme 78 5402 s}
ME oy
G5 S R ST SEE wet Y )

23 el F2 2AE A (Fig. 1). 24} 3l9e 24
Al7Inbet 2~43)2 o] oz om, 2AF U] 7+ A
viet AL A 220 GRternz 2 ARk
30304 2412k Apelz ATk o F 3t AT B
32 $jsle] o177k B7) AR AT o] TE BeleTt
s 27 71538k Az A 4 =5 ik o4
24} A7) 20074 84, 20004 34, 20104 44, 84
I 112 vjdEHl E7]2APE AAE A

o9 2P ALa o] A wiE 2H mx b
23] NS AARE 3 Aoz s AlSaelgi
ApEge Whakel it wE i U AFE U3
of "uprit dufolzz o W& —‘?‘—Z}‘P o]F-E oA 14o
oA w4 AES e Aeluh 2ES] Tl 7}1‘41% 5
sto] Atz WelA == star Adet AW Atele] W& &
oF #32 MolA % T AeloH(FYAL, 2002). &
FAP A= 4.99E 2] oot o]A L o] L3l o, 2HA A}
£33 o= B I8 %5 18mm, Z=i= 10mm, 1g
v Rkl 24" jle] 7kE Zelrk 8m, el Limelgi.

Azl gle olgste]l AT BE olFt F mi

i}

Z_,

l..
;

3} W92 $RST (Y, 1977 4 %, 1995). 24 A7)
Fo 9% el A D ATe ZAskdon, A
S7b AL FEe AP AFFE ZASA. o 77}

e L P 35.2°N

4 +35.1°

F35.0°

T T T T 34.7
128.7° 128.8° 128.9° 129.0° 129.1° 129.2°E

Fig. 1. Study arealocated in the southeastern Korean waters.
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Fig. 2. Comparison of seasonal variation of evenness, diversity index, dominant fish rate, and number of speciesin the waters of nearby Nakdong

river estuary.
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Table 1. Seasonal individuals, N (unit: ind./km?) and catch weight, W (unit: kg/km?) by shrimp beam trawl in the waters of nearby Nakdong river

estuary. The asteric mark represents less than 0.5 kg/km?

2007 2009 2010
Summer Winter Spring Summer Autumn
N w N w N w N w N W
Acropomatidae Acropoma japonicum 12,380 64 1,680 3 239 * 989 11 2,258 5
Doederleinia berycoides 33 * 276 8 211 5
Malakichthys wakiyae 165 1
Syagrops philippinensis 33 * 21 *
Aploactinidae Erisphex pottii 22 *
Apogonidae Apogon kiensis 17 *
Apogon lineatus 990 13 10,312 20 9427 45 863 8 714 2
Apogon semilineatus 33 * 21 * 1,096 2
Callionymidae Repomucenus beniteguri 586 2 50 *
Repomucenus curvicornis 282 3 1537 12
Repomucenus lunatus 33 1
Repomucenus valencinnei 152 2 379 6
Carangidae Kaiwarinus equula 66 * 21 * 189 1 17 *
Trachurus japonicus 528 8 510 23 282 4 105 1 448 16
Psenopsis anomala 858 42 21 *
Champsodonitidae  Champsodon snyderi 21 * 116 *
Clupeidae Clupea pallasii 1,519 20 2,589 20
Konosirus punctatus 43 2
Sardinella zunasi 43 1
Congridae Conger myriaster 165 8 298 28 130 19 105 19 33 6
Cottidae Furcina ishikawae 33 *
Cynoglossidae Cynoglossus abbreviatus 22 *
Cynoglossus joyneri 64 2 130 6 21 1
Cynoglossus robustus 396 8 195 2 126 3 199 3
Engraulidae Coilia ectens 33 1
Engraulis japonicus 396 4 1,747 17
Setipinna taty 21 *
Thryssa kammalensis 149 2
Gobiidae Acanthogobius lactipes 1,403 3 1,586 7 674 6 299 1
Chaeturichthys stigmatias 429 5
Cryptocentrusfilifer 63 1
Haxagrammidae Hexagrammos otakii 43 8 17 6
Hemitripteridae Hemitripterus villosus 21 1 174 8 17 6
Kyphosidae Microcanthus strigatus 17 1
Leiognathidae Leiognathus el ongatus 17 *
Leiognathus nuchalis 66 1 5953 22 152 2 17 *
Leiognathus rivulatus 84 1
Liparidae Liparis tanakai 413 5 50 49
Lophiidae Lophius litulon 165 111 319 219 456 237 1,010 265 382 285
Macrouridae Caelorinchus multispinulosus 198 1 21 * 109 1 274 1 83 1
Monacanthidae Sephanolepis cirrhifer 21 3 83 5
Thamnaconus modestus 191 17 22 6
Mullidae Upeneus japonicus 548 4
Muraenesocidae Muraenesox cinereus 17 6
Myctophidae Benthosema pterotum 21 *
Myxinidae Eptatretus burgeri 21 1
Ophichthidae Ophichthus macrorhynchus 21 7
Ophidiidae Neobythites sivicola 231 4 152 * 42 * 116 1
Oplegnathidae Oplegnathus fasciatus 21 1
Paralichthyidae Paralichthys olivaceus 64 19 21 64 17 23
Pseudor hombus cinnamoneus 442 13
Pseudorhombus pentophthal mus 165 5 106 5 434 5 581 22
Pholidae Phalis fangi 21 *
Pholis nebulosa 726 22 22 * 274 11
Pinguipedidae Parapercis sexfasciata 298 20 565 39 295 20 266 22
Platycephalidae Cociella crocodila 21 3
Pleuronectidae Dexistes rikuzenius 489 9
Eopsetta grigorjewi 744 42 500 30 2884 107 2341 108
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Table 1. Continued

2007 2009 2010
Summer Winter Spring Summer Autumn
N W N W N W N W N W

Glyptocephalus stelleri 261 8 147 3

Pleuronectes yokohamae 264 24 510 120 456 90 168 24 315 88

Pleuronichthys cornutus 43 4 21 * 17 1

Tanakius kitaharae 33 1
Pomatomidae Scombrops boops 22 1
Rajidae Raja kenojei 39% 101 617 142 673 190 968 170 647 143
Sciaenidae Argyrosomus argentatus 617 15 4,236 42 216 23

Johnius grypotus 17 1
Scorpaenidae Hypodytes rubripinnis 850 3 326 2 17 *

Scorpaena miostoma 21 3

Scorpaena neglecta 361 17 282 19

Scorpaenodes littoralis 147 8

Sebastes hubbsi 22 *

Sebastes schlegeli 43 3 21 7

Sebastiscus marmoratus 43 10 22 1
Serranidae Epinephelus septemfasciatus 33 3 21 5
Sillaginidae Silago japonica 8,399 260 1,064 19 105 7 282 10
Sparidae Dentex tumifrons 21 1

Pagrus major 33 * 21 1 22 20 183 7
Sphyraenidae Spohyraena pinguis 22 1 398 28
Stromateidae Pampus echinogaster 17 4
Synodontidae Saurida elongta 21 2 87 5
Tetraodontidae Lagocephalus wheeleri 17 1
Trichiuridae Trichiurus lepturus 66 1 43 * 33 3
Triglidee Chelidonichthys spinosus 363 25 234 45 782 121 232 39 349 48

Lepidotrigla alata 152 18 442 36

Lepidotrigla guentheri 884 7 149 4

Lepidotrigla microptera 1,382 84 50 6

Lepiotrigla abyssalis 50 1
Uranoscopidae Gnathagnus elongatus 17 2

Uranoscopus japonicus 33 3 17 1
Zeidae Zenopsis nebulosa 33 6

Zeus faber 528 9 702 240 22 9 126 30 166 66
Zoarcidae Zoarces gillii 33 1 64 13 43 * 547 35
Other fishes Other fishes 43 *
Total 21,392 492 37,166 1,422 24350 952 18,840 972 13,115 1,033
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Fig. 3. Dendrogram of top 10 dominant fish species until present study
in the waters of nearby Nakdong river estuary.
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Table 2. Mean length and length range of dominant species for comparison between previous studies and this study in the waters of nearby Nak-

dong river estuary

R Huh and Chung Huh and An Kwak and Huh Leeetal. :

Scientific name (1999) (2000) (2003) (2009) This study
Acanthogobius flavimanus 145(7.9~27.7) (8.7~20.9)
Acropoma japonicum 7.4(3.2~13.8) 59+2.3(2.6~10.5)
Apogon lineatus 3.8+05(24~7.1) (1.9~ 3.8) 7.3(4.0~11.0) 6.8+1.4(3.7~ 9.8)
Argyrosomus argentatus (11.9~15.8) 121+4.2(8.1~27.7)
Chaeturichthys hexanema 7.3+1.6(3.9~11.6) 9.7+1.0(4.9~14.9)
Chaeturichthys sciistius 59+09(4.4~115)
Chelidonichthys spinosus 251(135~355) 245+3.1(14.3~32.9)
Conger myriaster 26.4+4.7(10.1~41.2) 16.8+5.7(9.8~27.6)
Cynoglossus interruptus 10.8+1.8(3.9~17.7) (14.1~14.8)
Cynoglossus joyneri 13.8+3.4(5.2~26.8) (15.5~16.6) 20.2+2.0(17.7~23.1)
Engraulis japonicus 7.0+17(3.5~135) (4.6~6.6) 11.8+1.0(10.5~13.7)
Eopsetta grigorjewi 14.8+5.7(4.5~30.7)
Leiognathus nuchalis 42+1.2(25~10.2) (2~11) (2.8~7.2) 7.9+05(7.2~ 8.5)
Liparis tanakai 10.1(4.3~47.0) (5.7~16.7) 15.8+13.2(7.2~52.3)
Lophiuslitulon 29.0(6.2~59.0) 26.7+8.1(8.7~54.3)
Pholis fangi 12.6+1.1(7.0~14.7) (6.6~14.3)
Platycephalus indicus
Pleuronectes yokohamae 13.1(2.6~235) (5.6~10.4) 20.8(4.3~41.0) 255+5.1(12.5~37.5)
Pseudorhombus pentophthal mus 6.3+1.4(3.2~12.8) 13.4+4.0(6.1~20.1)
Raja kenojei 16.0+6.7(3.9~27.2)
Repomucenus valenciennei 6.8+1.4(5.7~11.8) (3~19) (49~ 8.9) 16.3+1.8(11.2~19.2)
Sardinella zunasi 72+1.3(5.2~12.3)
Scomber japonicus 7.7+16(53~21.2)
Sillago japonica 8.6(5.5~15.9) (4.8~13.8) 13.7+3.6(85~36.4)
Thryssa kammalensis 89+21(54~152) (5~12)
Trachurus japonicus 8.8+3.6(3.5~14.7) 12.1+2.9(5.5~15.5)
Zeus faber 248+89(8.5~36.4)
Zoarces gillii 16.7(8.6~41.8) (7~47) (7.9~9.9) 17.7+8.7(9.7~46.9)

*The number denotes mean length + standard deviation (length ranges).
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Table 3. Individuas(N) and catch (W) per unit area for comparison between previous studies and this study in the waters of nearby Nakdong

river estuary. The units were ind./km? and kg/km?

Huh and Chung

Huh and An

Kwak and Huh Leeetal.

Scientific name (1999) (2000) (2003) (2009) i
N W N W N W N W N W

Acanthogobius flavimanus 1,802 - 1,472 55 121,417 2,695
Acropoma japonicum 333 - 106 1 66,508 624 3,486 17
Apogon lineatus 12,099 - 57,894 113 1,667 15 17,269 60 11,004 56
Argyrosomus argentatus 605 - 7,478 179 3,833 49 2,542 336 4,452 65
Chaeturichthys hexanema 8,198 - 17,428 183
Chaeturichthys sciistius 6,679 - 9,667 33
Chelidonichthys spinosus 543 - 1,378 11 3,689 681 1,362 208
Conger myriaster 4,086 - 24,850 675 1,316 100 269 44
Cynoglossus interruptus 6,617 - 167 1
Cynoglossus joyneri 8,951 - 1,744 97 167 2 288 10 151 7
Engraulis japonicus 6,926 - 44,917 262 667 1 2,504 34 1,747 17
Eopsetta grigorjewi 12 - 50 1 5,482 141 5,724 245
Leiognathus nuchalis 26,358 - 148,717 593 95,167 514 639 5 169 2
Liparis tanakai 2,247 - 24,350 1,188 10,000 137 218 178 463 54
Lophius litulon 378 53 2,254 1,257 1,848 786
Pholis fangi 43,778 - 50,367 456 3,417 32 308 5
Platycephalusindicus 1,025 - 1,667 145 27,333 493
Pleuronectes yokohamae 1,827 - 18,389 1,177 1,250 7 2,669 436 940 202
Pseudorhombus pentophthal mus 3,765 - 4,650 43 599 30 1,015 27
Raja kenojei 25 - 1,189 249 2,109 439 2,289 503
Repomucenus valenciennel 71,086 — 230,522 1,413 3,750 14 70 1 531 8
Sardinella zunasi 3,840 - 1,472 10
Scomber japonicus 6,432 - 11 *
Sllago japonica 1,173 - 78,328 512 4,667 86 4,034 121 1,452 36
Thryssa kammalensis 10,383 - 161,444 650 254 4
Trachurus japonicus 20,321 - 2,894 42 4,611 176 836 20
Zeus faber 37 - 11 * 1,651 387 314 105
Zoarces gillii 753 - 147,350 2,029 500 3 1,479 62 591 35
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Fig. 5. Time series of bottom environmental factors at nearby Nak-

dong river estuary.
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