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Kyung-Ho Han - Sung-Hoon Lee™ - Byeong- Youn - Jeong-lk Baek

Department of Aqualife Science, Chonnam National University

(Received 8, December 2016, Revised 19, December 2016, Accepted 21, December 2016)

Abstract

The icthyoplanktons in coastal waters of Nakdong River Estuary were sampled during four different
months(January, April, July, October, 2004) to study their distribution. The collected fish eggs were
identified as belonging to 7 species. The most dominant species Engraulis japonicus accounted for
66.20%, of the total fish eggs, followed by Sillago spp.(17.76%), and Callionymidae(11.71%), The collected
larvae and juveniles were identified into taxonomical is 24 species, 21 families, 6 orders. The donminant
species were Konosirus punctatus accounted for 27.67% of the total larvae and juveniles, followed by
Clupea pallasii (24.83%), Gobiidae spp. (12.69%), Sardinops melanostictus (9.80%) and Coilia nasus (9.30%).
The diversity, evenness, richness index, dominance were 1.388~1.676, 0.600~0.865, 1.182~1.799, 0.587~

0.767 respectively.
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Fig. 1. Schematic diagram of bongo net(RN 80Net).
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3.1.1.
ZAbS] T BRA E F 45 TR T
%, 2,964.3 inds./1,000 iZ 1 F T
(Perciformes), % o =(Clupeiformes), 7}AhH]
E(Pleuronectiformes)©] 23} 250 2, 713 ¢
Asle FEE Ueiwton, E£uo]E(Scorpa
eniformes) 1&o] &8s} tHTable 1).

10 &8s oF= & 15 139 15, 401
inds./1,000 i 2 7}AE]|Eo] 13 1, u]|5A
o] Ed3sYh

44 @3 oFE FT 3HF 5% 5%,
704.8 inds./1,000 B2 1 & Foj&o] 23 2
Z, AolFol 27 2%, JHARE 1% &9

By

7)

ST

740 EE3I AAFE F 45 53 5%,
19482 inds./1,000 M2 1 F FojEo] 23}

%, Fo&, 7HAM &, £l o] 13} 154
E?ﬂo}%‘:}-

100 =38 oAF= F 45 439 4%,
272.1 inds./1,000 i 2 o] &, Fo&, o)

B 7 A Eo] zbz} 13} 134 2@st9Th
3.1.2. Ed&
B el e B B F 45 79 7

N BHFOE 2964.3 inds./1,000 ni7} =
?:5:1_‘8]-9‘}1, :L% W X (Engraulls  japonicus)7}
A 39 66.20%% 7HE -8k,
Eﬂ%v(&]]ago spp )7t 17.76%S A5
om, ofej7to] F(Callionymidae)7} 11.71%,
W ol(Sardinella zunas)7y 1.21%, FSA
(Leiognathus nuchalis)7} 1.18%, A t)}o]
F(Cynoglossidae)7}  0.52%, 7}Abv| o] &
(Pleuronectidae)”} 0.42%, 7154 o] 0.93%
£ AA 3 tHTable 2).

AdEZE 190+ 40.1 inds./1,000 m 7}
st on 2AIRE F UM A 8
ZFol Yeiwten, 1% 7Ev| o /7ot 125
inds./1,000 M2 31.17%, vl&Ad o] 27.6
inds./1,000 ni 2 68.83%% A A|3FA T}

49 of+= 704.8 inds./1,000 ni7} EH3}IH L
o, 1% o8 3o F(Callionymidae)7} 325.6
inds./1,000 mZ 46.20%5 AP, EX
7} 318.8 inds./1,000 mZ 45.23%, FE X7}
35 inds./1,000 nf, 4.97%, ¥W=do]7} 20 inds.

Table 1. Occurrence of egg in coastal waters of Nakdong River Estuary

Class Orders Families Species
Clupeiformes 2 2
) Scorpaeniformes 1 1
Osteichthyes )
Perciformes 2 2
Pleuronectiformes 2 2
Total 4 7 7
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Table 2. Seasonal variation of mean abundance of fish eggs in coastal waters of Nakdong River estuary

. Seasol  yn Apr. Rl Oct.  Total Dominance(%)
Species
Lelognathus nuchalidl5~5-*1) - 35.0 - - 35 1.18
Engraulis japonicus( 28 2]) - 318.8 1,567.2 76.5 1,962.5 66.20
Sillago spp(R.2] ) - 54 3505 1706 5265 17.76
Sardinella zunas{¥i 9§ o)) - 20.0 17.6 - 37.6 1.27
Callionymidae( ¥l o] 7) - 325.6 7.5 14.5 347.6 11.71
Cynoglossidae(F4] o o 7) - - 5.4 10.5 15.9 0.52
Pleuronectidae(7}#}v] 7oy &) 12.5 - - - 12.5 0.42
Unknown 27.6 - - - 27.6 0.93
Number of individuals 40.1 704.8 1,948.2 272.1  2,964.2 100.00
Dominance(%) 23.78 65.69 9.18 1.35  100.00
Number of Species 5 5 4 2 8
/1,000 M2 2.84% <=0t 3.2.1. =4

79+ 1,935.3 inds./1,000 i 2 ZAM7)7E
T M B2 8%l yeyten, 0% ¥
|7} 1,567.2 inds./1,000 m = 80.44%, R
F7F 350 inds./1,000 mE 17.99%, wWH=go]7}
17.6 inds./1,000 ni &2 0.90% <=°] ATt

10€ o= 272 inds./1,000 m 7} Ed3EA L
o, 1% EE{F7F 170.6 inds./1,000 n =
62.70%5 2tA18kaL, BA7} 76.5 inds./1,000
mZ 2811%, FeFo]F7F 14.5 inds./1,000
m & 5.33% oAt

3.2. Xx|of

ZAt 288 AR olE F 65 219 4%,
1,962.2 inds./1,000 ni& 1 % Foj=o] 83} 9
Fo8 71 $-sE Bow Yepton, o
o2 Fujol&o] 53} 5F, Aoj&o] 33 5
Z, 712 &, E-ojE(Teteraodontiformes)o] 2
%4 2%, WEF AXo7F sk tHTable 3).

1€ 2383 /e F 45 8% 9%,
257.8 inds./1,000 M2 Fol&, EHolj&o] 3
I 3F, Fol=ol 134 2%, 7HAm Fol 13 1
%, P AF o7 EdsA T

440 Zd3 oF= 45 83 9%,
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Table 3. Occurrence of fish larvae and juveniles in coastal waters of Nakdong River estuary

Class Orders Families Species
Clupeiformes 3 5
Scorpaeniformes 5 5
Perciformes 8 9
Osteichthyes
Pleuronectiformes 2 2
Teteraodontiformes 2 2
Syngnathiformes 1 1
Total 6 21 24
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Table 4. Seasonal variation of mean abundance of fish larvae and juveniles in coastal waters of

Nakdong River estuary

Season

, Jan. Apr. Jul. Oct. Total  Dominance(%)
Species
Clupea pallasitd o) 130.5  356.8 - - 4873 24.83
Konosirus punctatuszd o) - 1625 3805 - 543 27.67
Engraulis japonicus8 A]) - 37.5 60.5 3.5 101.5 5.17
Omobranchus elegand &2 =214]) - - 5.5 - 5.5 0.28
Coilia nasus(-&-°1) - 12.5 170.0 - 182.5 9.30
Syngnathus schiegel{’3 11.71) - 15 - 1.5 3.0 0.15
Sardinops melanostictus? ©12]) 67.3  125.0 - - 192.3 9.80
Lateolabrax japonicus(s©1) - 2.0 - - 2.0 0.10
Callionymidae(ZE el o] 7) - - 20.0 10.5 30.5 1.55
Platycephalus indicus(%eH) - - 2.0 - 2.0 0.10
Gobiidae spp.(F5o] 7o F) - 1455 1035 - 2490 12.69
Sebastes pachycephalis(7)£-2) 15 - - - 15 0.08
fggg{%gm flavimanus 30 182 - - 212 1.08
Hexagrammos otaki{ ] =2 7)) 24.0 - - - 24.0 1.22
Pholis fangl 3w =2}A]) 3.0 - - - 3 0.15
Sebastiscus marmoratus%+3o]) - - 5.5 10.5 16.0 0.82
Sillago japonicA* B.2]8) - - 16.5 - 16.5 0.84
Liparis tanakai3=)) 20.5 8.0 - - 28.5 1.45
Cynoglossidae(A] t 2+ 7) - - 20.0 - 20.0 1.02
Pleuronectidae(7}A}w] oy ) 5.0 - - - 5.0 0.25
Takifugu niphoblesE-9) - - 2.0 - 2.0 0.10
Thamnaconus modestus(27 X)) - - 1.5 - 1.5 0.08
Ammodytes personatus7hr2) - 12.4 - - 124 0.63
Lelognathus nuchalid=5=)) 1.5 2.0 - - 3.5 0.18
Unknown 1.5 1.5 2.0 3.5 8.5 0.43
Number of individuals 257.8 885.4 789.5 29.5 1,962.2 100.00
Dominance(%) 1314 4512 4024 150 100.00
Number of Species 10 13 13 5 25
885.4inds./1,000 2 1 & ®ojEo] 43} 5 3.2.2. &¥3
T, ool 23 5%, FWolE, dar]Eo] B Ao Rpx|o)= & 62 213} 4=,
1F, M4 ARt S, 1,962.2 inds./1,000 ni7} @G, 1F A
el =R olFE F 55 1% 12F \(Konosirus  punctatus7t  AA A oi<]
789.5 inds./1,000 i & 1 F Foj&Fo] 43} 4 27.67%2 74 $HEYa,  Hol(Clupea
T, AolFol 23 3F, FWolH, FojFo] 2 pallasi)7} 24.83%% AA|srgon, wEoiz}
= = =~
2%, T 19k 1F, vl A o7t o] F(Gobiidae ~ spp)7}  12.69%, AHold

=3t

10€l] =33 oR7e T 45 49 4%,
29.5 inds./1,000 M & Aol &, Fo|&, £l
&, A 317]E(Syngnathiformes)®] 7—.‘7—} 1 1
B Ao 7y =@ ekt

Z_.u]

[<X)

(Sardinops melanostictus)7} 9.80%, --1(Coilia
nasu)7F 9.30%, BX7} 5.17%, EUEAAF
(Callionymidae)7} 1.55%, ¥*|(Liparis tanakai)
7V 1.45%, Fxev|(Hexagrammos otaki)7}
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Fig. 2. Seasonal variation of diversity, richness, evenness and dominance index of fish larvae and juveniles

catched by Bongo net in Nakdong River estuary.

1.22%, E-A-=(Acanthogobius flavimanus)©)
1.08%, Ao F7} 1.02% =02 243
% tHTable 4).

ARdEZ =
=3 oH,

19l = 257.8 inds./1,000 ni 7}
% A7} 130.5 inds./1,000
m 2 50.62%, o127} 67.3 inds./1,000 ni =
26.11%, #x# "7} 24.0 inds./1,000 o=
9.31%, Ex)7} 20.5 inds./1,000 i & 7.95%, 7}
A o] 7} 5.0 inds./1,000 i & 1.94% <=2
2 A

499)= 8854 inds./1,000 ni7} &L
o, ZAZIE F W 2e EdF0] Yehy
31, 1% #Ho]7} 356.8 inds./1,000 ni & 40.30%
2 A5+, HAoj7} 1625 inds./1,000 i =
18.35%, WE=ojxo]87} 1455 inds./1,000 ot
2 16.43%, Aolg]7} 125.0 inds./1,000 i =
14.12%, EA]7} 375 inds./1,000 mi 2 4.24%,
EAHWEo] 18.2 inds./1,000 & 2.06%, 3°]
7} 12.5 inds./1,000 mi 2 1.41% <=o]ith

79 789.5 inds./1,000 miE 15 o
7} 380.5 inds./1,000 niZE 48.20%, <7}t
170.0 inds./1,000 miZ 21.53%, WEojzto]H

7} 103.5 inds./1,000 ni 2 13.11%, B X7} 60.5
inds./1,000 m' & 7.66%, =Sl F, FAH
o 77} 20.0 inds./1,000 mi 2 2.53%, HEE]
A(Sillago japonica)°] 16.5 inds./1,000 niZ
2.09% <=olAth.

10€= 29.5 inds./1,000 ni7} E33tH L

H, ZAI F 7P AL S8 YEhy
A, IF EYEHFARF, EWol(Sebastiscus

marmoratus)7} 10.5 inds./1,000 mi & 35.59%%
A8k L, A, HE ol 3.5 inds./1,000
2 11.86%, A L71(Syngnathus schlegel)7}
1.5 inds./1,000 ni 2 5.08% <=o]A T}

33 MeEfstE x4
WL E4S
53} 29Ik, 2.
AdEz BNE %
167602, A& 7 =&

o 744 BA Jehgioh
FREASTE 1182-1.792 g 744
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Fig. 3. Dendrogram based on cluster analysis of each seasonal in the Nakdong River estuary.
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Table 5. Comparisons of dominant species caught in the coast of Nakdong River estuary

Nakdong River Estuary

Dominance Species

Clupea  pallasi,
Present study
otakii, Cynoglossidae

Konosirus - punctatus, Engraulls - japonicus, Collia nasus,
Syngnathus schlegell, Sardinops melanostictus, Gobiidae spp., Hexagrammos

Engraulis japonicus
otaki,
marmoratus

Cha and Huh, 1988%

Gobiidae spp., Dragonets, Coilia nasus, Hexagrammos

Omobranchus

elegans,

Ammodyles  personatus, — Sebastiscus

Choi et al., 2015

Gobiidae spp., Clupea pallasii, Engraulis japonicus, Sardinops melanostctus,
Konosirus punctatus, Coilia nasus

Table 6. Comparisons of

dominant species caught in the coast of Nakdong River estuary

Fishing site

Dominance Species

Nakdong river, Estuary Clupea  pallasii,

(Present study) otakii, Cynoglossidae

Konosirus — punctatus, Engraulls japonicus, Coillia nasus,
Syngnathus schiegell, Sardinops melanostictus, Gobiidae spp., Hexagrammos

Asan ba Nibea spp., Engraulis japonicus, Callionymus spp., Gobiidae spp., Anguilla

y
(Kim et al., 19942

Japonica Ammodadytes personatus, Syngnathus schiegel,

Yeongil bay
(Han et al, 2003)2“

Ammodytes personatus, Engraulls japonicus, Callionymus Spp.

o 471 e Ao g FegQa, $HE
W50l Ao, BX], Aojg, Mo, &
o] A3t thTable 5).

opabul 3% o)(Kim et al, 19947 -4
b AR ol A e R G Hloj&o R/
(Nibea spp.), BA, s&Fe)<ol7(Calliony
mus spp.), &°] st o] AFeA =H
& 5854 ¢ AT AolE Bk of
Ak 3 o) (Kim et al,, 19947 AA]ol& w1l
oj&olf{, WX, AU R, dEoH, W
A(Anguilla japonica), 7Whe], A7), HolF
(Pampus spp.), ¥==2HScorpaenidae), 3
S X|(Pholis fang), =ve]E(Takifugu ver
micularis), 719131 F(Dorosomatidae) ©I
Z¥sto ApolE BYTh

gt sdo)(Han et al., 2003)*Y F-4A
W3 AA A= FiA d EA, 7k
(Ammodytes personatus), 1], F2%e)<
ol &, E7VA|(Kareius bicoloratus), WA
(Parapristipoma trilineatum), 3R #E, 4%
o|(Maurolicus mueller) S°] $-H3slo] o]

ot rlo

R4 3 28Fe AolE
Bk dYnt 899 (Han et al., 2003)*) =
A= 7hvde], Ex, FEAYHEARF, 5ol
$Hte, o] AFelM EHI} FI} Aol E
B tHTable 6).

o,

, 2,964.3 inds./1,000
= % 01 , 7 Fo] 234 2
T FEE Uehpoen,
o] 66.20%=2 7Hd -
ER7F 17.76%5 AA st L
Fej ol /7 11.71% o2 3 A
AR = F 65 2139 24F, 1,962.2

inds./1,000 ni7} 2dstga, 1F Aot A

o XN fo fi
2 3
H )

i—‘a

-z

:[o

ox

f
_YE
i

o2

’

L E R GE o B oox AT X XN
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