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ABSTRACT

We examined monthly variations in community structure of larval fish assemblage in

the coastal waters of south-central Korea in spring and summer, 2016. A total of 31 taxa of larvae
were collected during the study period. Engraulis japonicus larvae were predominated in spring
than summer. The larvae of Cynoglossus abbreviates, a spring spawners, were exclusively collected
in spring, while those of Nibea albiflora, a summer spawners, were exclusively caught in summer.
Due to those seasonal differences in abundance of the dominant species, larval fish community
was divided into two main seasonal groups (i.e. April~May and June~August). In addition, summer
group was divided into two significant subgroups (June~July and August). During August, the larvae
of E. japonicus and N. albiflora sharply decreased in abundance due to abnormally high sea water
temperature that was raised up to 28°C, with the temperature being out of range of their optimum

spawning temperature.
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Fig. 1. Stations (black circles) of CTD observation and larval fish collection.

5 AQtHolA i F - St Aol F 237) BHAA R
At (Fig. 1). 4L CTD (Seabird Electronics)2 A3}
o] &35, AFo]= RNSO net (7-73: 80cm, Z90]: 3m, T&-:
333 um)E AHESte] Ao ® P EH U (Fig. 1. HHE 2
ol @A 5% TEHHCR TSI, APHE vt
= YA F-A 0] (Olympus, SZX16)Z °]&3to] F +E7}
A R F #5757 E7HsE BRole & &2 3 %
742 B738% ek ZFo] 9] FA-2 Kim e al.(2011) 2 Okiyama
(1988) 5= st e, EFAA Y 8- Kim and Ryu
(2016)5 wteh £33 A Al = A 30 m7HA] A
B 53] WHEste fFAIE BT Fom’g 8 A =2

sharshedh

Aol o U F YA SHEY g AFE A
&sto] Zofsiinh. F TR Ae2e A A 5 27100
=&l A=<l Rarefaction curved] &3t &8 49 7|0

ZEH(ES)E AFE-3}9 A (Hurlbert, 1971; Hsieh and Li, 1998), &
Od= A42E Shannon-Weaver 5 THFA A 4=2] AX 7Y
A 4 7)o mE HF (bias)S &< Shannon’s entropy A=
£ A3 T (Morisita, 1996; Chao and Shen, 2003; Beck and
Schwanghart, 2010).

T 9 24 T FAEE Fotsl] gl vrks AR
(UPGMA)°]| 9J3to] ZA3Fst= A2 Z 3| EA] (hierarchical
cluster analysis)@} nMDS (non-metric multidimensional scaling)
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Fig. 2. Monthly change of sea surface temperature in the coastal wa-
ter of south-central Korea from April to August in 2016.

5 2t 79 FY7 Apolof 7]ojst= £Fw& SIMPER
(Similarity-percentage procedure) £4-& Z3| 3}2}5} %t (Yoo
etal.,2014). $]9] BE E42 R FANA AF3H= vegand}
SpadeR H|7|X| & ARE-3}o] 42335} T} (Oksanen et al., 2014;
Chao et al., 2016).
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Table 1. Species composition of larval fishes (inds./m?) collected in the coastal waters of south-central Korea from April to August, 2016

Month
Species

April May June July August Total
Callionymidae spp. 2 50 14 18 50 134
Carangidae spp. 4 4
Coryphaena hippurus 2 2
Cynoglossus abbreviatus 113 186 299
Cynoglossus joyneri 5 8 22 35
Engraulis japonicus 75 868 155 227 15 1,340
Eopsetta grigorjewi 12 12
Gobiidae sp. A 10 10
Gobiidae sp. B 118 49 32 113 63 375
Gobiidae sp. C 2 2 4
Gobiidae sp. D 98 1,032 33 2 5 1,170
Gobiidae sp. E 83 85 115 110 393
Gobiidae sp. F 2 2
Gymnapogon sp. 2 2
Halichoeres poecilepterus 8 8
Hypodytes rubripinnis 6 5 11
Leiognathidae spp. 2 2
Nibea albiflora 558 203 18 779
Parablennius yatabei 3 2 5
Paralichthyidae spp. 1 1
Paralichthys olivaceus 3 5 8
Parapercis sp. 2 2
Pennahia argentata 3 3
Platycephalus sp. 7 2 48 15 72
Pleuronectidae spp. 2 2
Pomacentridae spp. 5 1 3 9
Pseudorhombus pentophthalmus 3 12 10 25
Rudarius ercodes 3 3
Sciaenidae spp. 17 129 146
Sebastiscus marmoratus 101 83 10 194
Soleidae spp. 5 5
Stephanolepis cirrhifer 47 3 50
Tanakius kitaharai 2 2
Trachurus japonicus 10 10
Triglidae spp. 2 2
Unidentified A 3 3
Unidentified B 4 4
Unidentified C 4 8 12
Unidentified D 2 2
Unidentified E 3 3
Unidentified F 3 3
Unidentified G 2 2
Number of species 12 10 19 22 19 42
Total individuals 624 2,279 985 920 342 5,150
A 12% olstg ot 69ol 19522 Fojut] ]aé}sﬁﬂ, 7 B (Gobiidae sp. B)E & 3007§#/m? o] &&3tct. =271

ol 22F o= 7HF WHAL 8Hol= 195 o= Hasgth &
@ AA = (mde 5Ll 227902 g B, 1 o
T axsto] 8o 34271412 71 A ik

ZAZ|1 7Y B9 B X (Engraulis japonicus)7} 1,3407] ) /m>
dste] 7H A AT X E 59 8687HA/mM R 7H}
3, 72 o] Aol ¥l 157HA/m T A= dct.
© g WEo|3} D (Gobiidae sp. D)7} & 1,1707)A/m> &
A3, $Eo]3 E (Gobiidae sp. E)9} TS50t

5

e 1= 1%
I oo

]_

_9.

Of

(Nibea albiflora)= 6~8Y St & 7707/)A/m*> &&3to] 93
Foldtt. 2719 28 MA F(m)E 6¥l 5587HA 2 7t
A Wk, 8¥o) 1874 Z G5 A (Cynoglossus
abbreviates)®} W 0] (Sebastiscus marmoratus)= 4~5%2]
£ A Zo|Ql1L, "oy i} (Sciaenidae spp.)= 8¥ o $H 0|t
(Table 1).
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Fig. 3. Monthly changes in the richness (ES) and diversity (Shannon’s
entropy) indices of larval fishes in the coastal waters of south-central
Korea. Richness and diversity indices are estimated from rarefaction
and bias-controlled Shannon’s entropy, respectively.
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6~7d X 8U F Al /Y T3 2 A
t} (Fig. 4). one-way ANOSIM £-4-2 E3] ZSJ—]-E'— ozH
ol 2F 7F Y FoF Aol E 2 A3, Group 1
I+ Group 2 7+ Z}FO] (R =0.59, p<0.05)2} Group 2-17} Group
2-2 7k 2ko] (R=0.13, p<0.05)= & T 95% Al =ZFEoAlA
oJs}sict.

oleig 18 7 2 ST Aolo] FFE 7]
otat7] 913 SIMPER 4% Saf ZF 239 F47]9&0]
70% ©o14Q1 A EFH=S A3t (Tables 2, 3). Group
13} Group 2 7t 249 93 Zolo FFS 7|H EFaS
71dE& o2 ARy, YEol1t D 18.13%, A 11.32%,
LA 10.22%, Y=o} E 8.58%, +37] 8.38%, TEo|1} B
756%2] %0]gith. o5 F FEolz} Et PEolnt BE A9
3 U] BRLELS Group 290 HI3 Group 1914 B &
& T (average abundance)©] T8kt (Table 2).
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Fig. 4. Dendrogram for hierarchical clustering (left) and nMDS ordination plot (right). The log (x + 1) transformed abundance for each larval fish
collected monthly from April to August was used in the clustering and nMDS ordination.

Table 2. Species contribution (%) to the average dissimilarity resulting from SIMPER between group 1 (April~May) and group 2 (June~ August)

Average abundance

Average dissimilarity Contribution (%) Cumulative (%)
Group 1 Group 2
Gobiidae sp. D 1.17 0.13 0.14 18.13 18.13
Engraulis japonicus 1.02 0.64 0.09 11.32 29.45
Cynoglossus abbreviatus 0.64 0.00 0.08 10.22 39.67
Gobiidae sp. E 0.22 0.54 0.07 8.58 48.25
Nibea albiflora 0.00 0.57 0.06 8.38 56.63
Gobiidae sp. B 0.31 0.34 0.06 7.56 64.19
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Table 3. Species contribution (%) to the average dissimilarity resulting from SIMPER between group 2-1 (June~July) and group 2-2 (August)

Average abundance

Average dissimilarity Contribution (%) Cumulative (%)
Group 2-1 Group 2-2
Gobiidae sp. E 0.51 042 11.92 14.14 14.14
Engraulis japonicus 0.72 0.12 11.61 13.78 2792
Nibea albiflora 0.61 0.10 9.85 11.68 39.60
Callionymidae spp. 0.20 0.27 7.35 8.72 48.33
Gobiidae sp. B 0.30 0.17 6.98 8.28 56.61
Sciaenidae spp. 0.27 0.00 445 5.28 61.88
Cynoglossus joyneri 0.08 0.15 371 4.40 66.28

glossus joyneri) 440%2] 0|3ttt o]l & EUH o} A
g & ALs YAz EFELES Group 2-29] B3] Group 2-1
oA Bt E@TFo] Wekth(Table 3).

oo

£ ATE B0l B HO Wl SR 24 60mol
IS okl Ao 2A - Waiol W Aole] U 7
W ek 9B etk AL B g F5 A

>

Ho|A U2 AP A AMHIE Bt 53,89 &
o] 222 28°C7HA] 5 7F3F4th (Fig. 2). Seong et al. (2014)
1965~20101] 40\d7F o =qAQtell A 8U o] Hat EHF2L
24.7°CATHIL HuskArt. E3, 7)o AR 2016E ©]
A7N1EE T EH, 2016W GFHF 7|22 19734 o]
7P w=9kar, 8o el YR AtolA s E54_0] W
B} 7~8°C7HA] A53tETHEKMA, 2017). whhA], gafgte]
A 2016 892 ol 42 @Ato] WAT W2 HkH).

o S5 Aty W ZAZ|ZE FSE Aol 239 F oS
AL 59E AQstd At o g 2 Agol wet Eobsith
(Fig. 3). o]¢} &2 tﬂﬁrh TP At AR ol U #3
W3l A = B FH T (Park ef al., 2005). 58] & thokAlo] 7+
23 AL BAY W5 DO ATl Wi ot L=
7} EobH 7] wZEol ). sfi%FollA Aol #A| (patchy) #3E
3t} (Sanvicente-Afiorve et al., 2000). T2hA, 599 £ o}
Fdo] Fagtthal ByjHths 99 Zojr L5 Hge s
AR E o] SHETF ol YEo 2 & = QU

4~89 F € FHL A 4~597 6~8€Y [T
F 1Y IFeE HS 4 SN, ol dall FF Aol
BHPE 20°C AF 2 F3 o529 23 545 ez
Qe Aoz wergth(Figs. 2, 4). £3F, 6~89-L THA] 25°C
ATE 6~797 8¥Y o3 F /Y 21FLE s 5+ U
ATk (Figs. 2,4). o] &= Fafl 7 AtHolA H4HA 454
S5 AT e Vo T2 @A dAT fo #H &

e el g Aoz F3Eh

ﬂ.lIﬂI

X

|

o?d,r

AL 23 2 Y3 Apolof 7]t ER F BAY
Bt EAFS 01]%5‘3} =oll Bk, = 3

2 = o EFQFTH(Table 2). WA=
A4 -2ola, TQ’SHH 17§ Zof ¢ 3cm TL
o] Aojz *é’é}?l‘tl—(Mltam, 1988; Tsuruta, 2001). wh2hA], &
3 5 AAHoNA 8HET 4~7Ho] BA| #pojo] FHFo
EWoE Aol 8EET 4~7Ho] X9 Abet ApRo] FA

Hold o] shite] €elow AEWE Aoz worHch v
B, 890 om0 ola WA Aol FA3 7

)ll

astel WA oje] FRFE FA3 FaotdE A0E 27
st

SATHE AE717h 3~4o] 3, T W2 27) HAE
Qlt} (Baeck and Huh, 2004). WatA], 3~4L o] T3] S5
ool 4 Arghel SAT7E Aol 4~58ol 2AL o]
SHAT, 69 SolAE Bt 27 Agste] B Aol A}
gEe] Aol FHGAL F e Aoz o EHS

2 ==}

FZ7)= A

o

>1 oo v &
lo ot &t 2

H7|71 59 E~8Y %o|EE 6Y o] Aol7t
£33 Ao Z FAIE T (Kakuda and Nakai, 1981). T3, 8
ol flofl AF3e B2 zpojo] A A Qof =27] Zpo]
o ST AT 6~7HT 8Y +H T FoTE Aol =
A 7198t g;gin}(Table 3). Takita (1974)= Y& Ariake F
H S GoflA 27| B3 44 & WA oF 3mme] Ao
2 Qs 5 *&%717& EOF 5222 19~23°Co|H, Ao B
A 2 15~27°Cetal Buskict. whabA], 8ol &
3 FH AdG A 28°CY ¢ 27| Aolrf Attt
A A8710 RAHG =2 GaL, o] 2 1l F3lsfA] mAo]
Ot Zpolo] SHFE FASHAH A o= AYZherh

TEola Aol AYEA AR R IF 7 279
ozt Zpolof| A 71ofkaL QL iTh(Tables 2, 3). 5ot
S %EMEP FH oA HEAHQ FAHZF (resident
species)O| U, & EF7F ol P A B4 tisiAE g
2 w7} 7%}(Yoo etal.,2015). B3t 6~7Y€7 849 &4 7+
gt Afolof] 718t Yl B F =FH TS} Rl
et F E77F ¢ Hol FT T AU EAlo] a4d
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