PSSN 2671.904 FISHERIES OCEAN
eISSN 2671- -

J Korean Soc Fish Ocean Technol, 60(1), 037-046, 2024 KSF&T TECHNOLOGY
https://doi.org/10.3796/KSFOT.2024.60.1.037 fishtech.or Kr

{Original Article)

% 79

lo
510
2L
"o
o
2
=
e

Species composition and abundances of ichthyolplankton in Yeongsan River

Estuary in Spring and Summer

Byung Sun CHinN*

Professor, Department of Marine Biotechology, Anyang University, Icheon 23038, Korea

This study was conducted to provide the basic information on environment effects on appearance of ichthyoplankton in
the Yeongsan River Estuary in Spring and Summer from 2018 to 2020. Data were obtain from the database of ‘Coastal
Ecosystem” in “National Survey of Marine Ecosystem.” Among the abundance ichthyoplankton species, the Gobiidae spp.
dominated, accounting for 85% of the total abundances with the secondary dominant species being the Parablennius yatabei,
representing 3% of the abundances. Cluster analysis results revealed a composition differentiated between spring and summer.
The Yeongsan River Estuary is known to be significantly influenced by the opening and closing of estuarine gates. In
this study, the fluctuation in the number of occurrence groups and abundance among the years and season is attributed

to the phenomenon of high water temperature period and the freshwater discharge.
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Aoki, 2006; Chin et al., 2007; Nakagawa, 2007; Chin
et al.,, 2007; Lee et al., 2017).
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Fig. 1. Map showing the sampling stations in the
Yeongsan River Estuary.
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Species)@} 71| A EESEEX(MABIK, 2023)
& msbich A4o] 4 2kl o4 slokst
7] 913 A, AR THSo] HAHERA] (one-
way analysis of similarity, ANOSIM)S- A A|ste] 1 A}
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4 el ERaw 26 A5 o8l
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SIMPER A& =345} % t].
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egg/1,000m’)y 5 AA|EIRIC}. Wajofgte] &4 e =
A 2018e] 6.8% (903 egg/1,000m*)o]3)aL 20191 0]
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Z] oFoki1 2019:0] 0.8% (69 egg/1,000m®) “L2] il
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N' r&“ 0 &E OEV

T} HREe] A A A SHAol 3E5(P=0.025)
9 AS(P<0.01)0) 4] FAIA 2 [-Ol51A] Lkt A| Tt
Aol HHAIE e A §heItHFig. 2). ot]rt]ﬂ#l
i <= *K(Standard deviation; SD)9] 2H]j+= EA| 4] S
95%°] AlZ|=R7ko] slidstal 20201 & sEZ-of A
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(20Y02)2} Y05 (20Y05)2 Fo B9 LjERfi 2SD
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Table 1. Temporal distributions of abiotic- and biotic parameters in the Yeongsan River estuary of 2018~2020

Surface Bottom

Season Date Salinity

Temp. (TC) (psu)

Temp. (C)

Salini Precipitation Discharge = Zooplankton Fish egg density
ty (mm/hr) (10° ton) density (ind./m’) (egg/1000m°)

(psu)

9~10 May 2018

(neap tide) 15.7+0.8a 30.7£1.9  14.8+0.2a

32.1+0.4 51.8 7,429+4,913  2,197+£1,653  2,216+1,939

31 May 2019

Spring i 18.5:0.5b 28563  18.7:0.7b  303:29 1163  18,068:0  1,707£565 4312321
24 May 2020 ;3,690 314011  1650.6c  32.0:05 283 040 14294681  6,294+4.728
(spring tide)
7 Aug. 2018 o06.005 327:05a  27.2:0.8a  31.7+15a 0.0 0+0  2,525+1393a 3+4a
(neap tide)

17~20 Aug. 2019

. . 26.4£0.7b 28.3+2.7b  26.4+0.7b
(spring tide)

Summer

29.9+£3.0b 105.5 1,369+3,352  3,11842,868a 1,419+2,272b

22 Aug. 2020

. . 25.3+£0.8c 25.5+4.2b  25.3+0.8¢c
(spring tide)

28.3%1.5¢ 9.9 13,744+0 539+162b 313+£328b

Different letters indicate statistical differences.
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Fig. 2. Correlation among environment parameters in the Yeongsan River estuary in summer of 2018~2020. Solid line is trend line
between parameters and dot line indicates standard deviation. Label indicate year and station (Y01~06).
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I A= S RS WERAL 201810 A Y02
°F Y060l 4 2SDH 9fofl nEstlar 2018 4 Y042t
2019 A7 Y012 23519 th(Fig. 2¢). Z1}sel 4
e shtsollA Azl es Az de] Ald Aol
UL} AR o] Wl SaEwfame] W(P=0.03)= ¢
o] AAlE HElaL 2018 Gabdslsisel 71 <l
Aok A Y02u} wewe) gake] 7 l5et Y03}
2020 A7 YO4= v]Esldar 2018 AH Y04 Zaf
SFATH(Fig. 2d). vEsldE 2018d A5 Y022} Y032
WEola} 24|07t AE] &3ElA] etola] AjHos &
& A7 Aol =38t 2018 AH Y04 TR 5
Rt golut Apxjole] E& HA4x(1,275 ind/1,000m’)
7} 38} ool qlk. A3 Y0104 2019 &7 7l

A2 Y
1

_\; F

=0 ojH O
T

=

40 | The Korean Society of Fisheries and Ocean Technology

7} wrobe] 2}x]o] HEaLe. WHEo]u Gobiidae spp.), %

W| =2} 2| (Parablennius yatabei), "BA|(E. japonicus)i=2
&2 2335190 HA] AFz|o]= 33.6 ind/1,000m’ = ZA}
713%oll 71 o] Edlshith

?—E of & 117§ &4+
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Table 2. Species composition of ichthyolplankton in Yeongsan River Estuary of 2018~2020

(unit: ind./1,000 m?)

Famil Scientific name Sprin; Summer
Y 008 2019 2030 2018 2019 2000 ol RACGH
Clupeidae Sardinops sagax 7.5 7.5 0.08
Konosirus punctatus 14.5 14.5 0.16
Engraulidae Engraulis japonicus 26.5 64.7 10.4 101.6 1.14
Syngnathidae  Syngnathus schlegeli 5.5 16.4 219 0.25
Hippocampus haema 8.4 8.4 0.09
Callionymidae  Callionymidae sp. 16.2 82.3 38.0 136.5 1.54
Sebastidae Sebastidae sp. 39 117.7 121.6 1.37
Sebastiscus sp. 117.7 117.7 1.32
Sebastiscus marmoratus 26.3 26.3 0.30
Platycephalidae Platycephalus indicus 54 22.0 27.3 0.31
Apogonidae Jaydia lineata 3.8 3.8 0.04
Carangidae Trachurus japonicus 12.0 12.0 0.14
Leiognathidae =~ Nuchequula nuchalis 42.4 7.5 49.9 0.56
Sciaenidae Pennahia argentata 3.8 3.8 0.04
Sillaginidae Sillago japonica 208.5 208.5 235
Labridae Labridae sp. 33.6 33.6 0.38
Halichoeres tenuispinis 15.6 15.6 0.18
Pholidae Pholis fangi 3.8 3.8 0.04
Blenniidae Parablennius yatabei 88.3 6.7 161.7 8.2 264.8 2.98
Omobranchus elegans 41.7 52.7 94.5 1.06
Gobiidae Gobiidae spp. 537.0 2669 1,141.0 3,155.4 2,188.5 268.1 7,556.8 84.99
Sphyraenidae ~ Sphyraenidae sp. 33 33 0.04
Trichiuridae Trichiurus japonicus 3.8 3.8 0.04
Pleuronectidae  Pleuronectidae sp. 2.2 2.2 0.02
Cynoglossidae  Cynoglossus joyneri 5.9 2.4 83 0.09
Cynoglossus abbreviates 3.8 3.8 0.04
Monacanthidae Monacanthidae sp. 3.0 3.0 0.03
Tetraodontidae  Tetraodontidae 6.3 6.3 0.07
Takifugu niphobles 7.4 7.4 0.08
Unidentified 8.4 6.7 7.5 22.6 0.25
Total 548.3 4163  1,161.6 3,276.7 3,084.8 403.3 8,891.1 100.0
Mean 91+195 69487 1944347  546+614 4954321 67+78
Number of species 3 8 4 8 18 8 30

R.A: relative abundance.

o) (Sebastiscus marmoratus), <584 ©|2x(Sebastiscus sp.),

2.1%) =02 L4350

, 2020 of] oA ek

A1 2| H(Sillago japonica), 71| 17| Sphyraenidae sp.),
A1317)(Syngnathus schlegeli), 321 Tetraodontidae sp.),
EX\(Takifugu niphobles), A780\(Trachurus japonicus), 2%
(Trichiurus japonicus) H-3F-o| i},

2API7ko) et A 0]0] FHAGA Eoj) 2}

Zo7h AAIEE ANAlr] ] 85.0%= 7 - skRlaL
HE AFo| A 71 A5t cHTable 2). AA|&ES 7|
Alg=atof A A e AHIEeA(3.0%), R
H2A%)ol et A Al R ApA] o] Rl
= golt 6nl, AumebA| 4u, EFEel HAl=
39 o) dek EAA 20180l 23 AFx] o= o]
2](7.5%) 3L 20191 of] A= ebx](21.2%), 2020
](1.2%)°] AT}, sFA 297 Ax]of= 2018l =5
2)(1.3%)2} =2]7](1.0%)7 o s SAsel 20194

off AJHEL2]H(6.8%), E2H(3.8%), EUENTH2.7%), A

(13.1%), =FeTH9.4%) =07 H3}k)

AP 2xjo1e] Z4 7= Al Bat 118.1 ind/
1,000m’ (0~896.6 ind./1,000m*) ©. & S}A ol Ht 369.3
ind./1,000m’ (7.7~1,319.5 ind./1,000m®) & 7} 4=}
CF @tk A= AAjo] o) E3 A4 201813
20190l #A(548.31} 416.3 ind./1,000m*)e} &4
(3,276.71} 3,084.8 ind./1,000m’)o]| Z}2} K}zjo] =& 7|
A= FABFAAL ShAlo] AR AFx] o] =3 74
7F Ekek 20201 FA Ao} =& A7 SA| G
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AwHh Wkl Ao & 7)A|4(403.3 ind./1,000m’)
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Fig. 3. Dendrogram based on the classification of the periods (year, season) and stations in the Yeongsan River Estuary.
Samples abbreviation indicates season-year-station number (SP: spring; SU: summer).

Table 3. Summary of results by SIMPER analysis

. Contribution Accumulation Average similarity
Group Species (%) (%) (%)
A Gobiidae (Spring) 99.5 99.5 58.9
Gobiidae (Summer) 64.0 64.0
B Callionymidae 18.9 82.9 37.8
Parablennius yatabei 8.0 90.9
Aol7k QI TIEL folat AWE EPUTHR=099,  (SHAHEIIA A2018-10E)0l 4 AHF GA B
P<0.01)(Fig. 3). “L57F FAHE= 37% ol fAFSHA] o] Hefofl 2ZRFEA] k= WG ‘57011*1 43 YO1)
e FHOR FRHUT F He TFOR TRHY  E TR JFS wErk ST AFolE e
tHTable 3). TEAL Z79] 137] AHolA W=olah o % 4 97 JAgslrs o) el A
(EA)R TAE0] 99.5%2] |ol =S VehIi 589% 31483 AFo] ofstel WlAkaFe] FHE AL
o) GAES Ehgon], 8B a1e] 177 Aol 98-S AlARICHPark and Sin, 2022). X 915
A BEOiTEA)SE BT el AR T ek GO 21 F A4S BEAAYS &
|9 90.9%2] 7|0l ol 37.8% FAREE UERICE et Aeg sheleh Zu Wit FAEAE ok
c}
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oF ofet 8 Ao1e] 26 A7} i deb &
A70] ATkl 4 34 go] ofg

T2 WA QL SR WA oo 1
o]o] Flefo] Wil AR A = 75 P Il KA1
%] EH(Cha, 2002). QIZo|A H&Este] o] 2= 342
3770 AAolA AR ol= 201749 SHoll 177 7t
4,476 ind./1,000m’0] &35} al 8Qof 227 Hitt
723 ind./1,000m’0] Z&35to] ZA7} A KL AJx]o]2]
=9 7NA47F Bkl 25 cH(Youn et al., 2019).
A s ApA|ol= Wt 54.6% 5 AFAISHAAL
HA7F 36.6%F ZFAsFA e, et 3.1%E AFA|st
ATt sHA 8Hell= el AkR o7} 39.7%, W=olakt
22.1% Z12]al H27}F 10.7%S 2}A]shgic) 2 oo}
Hlusto] AP o] Wold HEAtolA] AHx|ol= &
Aol Ed3h Bt =9 Al 2 Oq?LED} w
UARE, SA ol = e SARRL 3 7hAIS
2 Aol A BA e o FxAolA = 2 OSHLE
o} Fefet EA)of &3 WAl vlgo] Ao m =8k
oh WA 7F =] o el AlYhs sl 1271 HH
of A1 2003 4ol ApR|of= gk HA| = AR = A %k
3L 690 147 B2 180 ind./1,000m’0] &35l
743t 8ol A7 7 47 e, 2553 45
ind./1,000m’¢] &3 3}9ItHCha et al., 2004). ©] 7|7}
ol 7F T1L7%E ZFASFAAL Aa7]7F 7.0% 5 AFA]
shelon, "Ll Aol 6wt Zdsklar 247t
4.8%, 3.7%= 2}A|5kAh. AubE dfjolo| Al AFx|o]=
Al = WA AU $ASLAL iEE sl Alo &=
&Hottlal B 31819 tH(Cha and Park, 1991; Cha et al.,
2004). sk o] 678 ARlolA =AY Aol
2~57] Bt 64~393 ind./1,000m*0] 23 )¢ CHChin
et al. 2020). 2016~2017 0] -8} HE 10 Wz o|3)
2 717F 87.5%, 96.6%= 225+l 2018W o= A1
2]Ho] 92.6%5 AHA|stn -Gt shAl AFA|of=
5~87) H=oL 27246 ind./1,000m’0] & a}3IT). 2016
H 2017Lﬂoﬂ Qz%é} Hedte uPEoLJrE bA A s
44.4%2}F 77.2%5 Aol 2018 o)1= H 2|9} oFe]
7h 2¥7F 23.1%8}F 21.2% % 9-3l5tlet ag=2o] Myt

A&l 20181 8] AL SHAS AlQlsh e A7l
Sol} Ao}t SshgItk Mt SHARC =
Aoll A47jofe] Zw A} wslel. FaskEelat A
ol A Wisofirh & Akt Akl S-Hshes A
e UeRAN, FHERE S 2 A 43l
2], dof, el 5o A AAlETE 2 At =
Al vrERiT. kel 4709f Aol M ARl ol= 2020
d 490 37] 5t 5.1 ind/1,000m’0] EHEGAL =
SV U-E(Amblychaeturichthys hexanema; 38.0%), Z3l&
2(Sebastes koreanus; 36.0%)°] -FAFSE 4=
st Z s3I th(Back et al., 2021). 5HA| 6df AF#|o]
= 37 B2 5.7 ind/1,000m’o] E&3lolon], sl
(Hyporhampus sajori)7} 64.9%% *2|3193L 1145
(Acanthopagrus schlegelii)©] 24.6%% *}A|sl% ). 12
a1 8o ApA| o] 127 EEat 16.8 ind./1,000m’0] 2
do}MJ- HA7F 292%E AHA|SEo] 71 Oﬂﬂ‘i“iﬂ A
HE} 167% S AAsk o0 Hxeuo] 13%: A
A|SFATE. & 04—7'9—} l/\‘j}l} /\HE’P:L X —E!L/O}—B_Wgﬂﬂ
4 Ao

Fowg 9F

]
(—)15

o~

*/\UP)Oﬂ*ﬂ HEJ} io} v% R
=8 A BlEo] sokAlE AERE UERAL 2 A
Stoll A ROl SO M GFARS AIBhE A
719} el Aaole] Zal opipol thA Lebyint
T kR St o] B2 ATOIA we
ATt Alsel Yool WA} M9 HBoR Lhehn
WFola Aol H2AEI A ofg AR 1
Z]31 QJthH(Cha and Huh, 1988; Han et al., 2002; Chin
et al,, 2020). 2 A7L0] RE 7]7lo] HHEo]Tr} 0K 8}
9T 20199 ZA(64%)2} BHA(T1%)9}F 2020 317
67%)2 Aslsh Eolte] Bw AR A
96% ooz Tk

B} 915R0] FAFIs1 ] 871 Aol Al AR o= 2001
| 4L @t 13.00)0] 57 5o 15,324 ind./1 000m30]
ZEstola SM| el A7) 49.6%2 A X5helaL o}
(Salangidae sp.)7} 48.4%% x}x|3hy GAGE o0&
© A3 THKim et al., 2003). 3174 6L(BF 21.1C)0)
22| 0]2= 167 E-Ra 26,669 ind./1,000m0] A5
I =]t 95.6%5 AFAISFAAL T1Fol 90.8% =
WS (Tridentiger trigonocephalus)©] X}A|SFE T E
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3k, 8¥(25.8V)0 AA|ol= 237 EHFELL 177,575

ind./1,000m’| FESISLE 0l Aol SR

A3 15l FEY 5ol MOM 68.1% 2}4]

ol eI, AR Fuisels] ofet 1w A

#Jojo] HEL 97IAT} o H?HO 2919l Ak
= th

T Nl mhE Hee e el Aal SR=daft
[e] O

A A= A A oJsFo 2 wohE| 9 tHKim et al.,
2003). & A oM = FREED-at AEEHAHE U

= Ao} el AT ATE UEREA] QFoba] 4o
A AlJskelt. BF Aol dabdsiatelol A AbA] ol =
A} Ao W S3T ERtaet 29 WAG=
& ArE desHAl B LPEPW 2 AFollA = L
T HRe] HeAl gdRer e Ao
=9 Ag7t Wsskdctal dekE ik shA 9 A
2 SO H7} 201820201 o] R =] L aL(=FH AR
7| S-Sk, 2 ASRe] A 71Tl 2018 A1
© ARk oo sfEsllal 2019~20201-2 - At
Aol H} FhoflA AR7F Mg e et shAlo] 4S5 4

2} Apx|oje AT ko] ARHS Lol
o WEoluke] EH Gl ofst o R Ak vt
7 etk ghehe gl WEolvhe WARkS A
Zsto] gl W A7]e] ofgto] Hgai =
X gherhyl E@shx) ghehal g Bt 3

ee] wEojai} ol 2APAle] ahAel Ael 4
23} Fo] IS UERTRAL ¥ %EJO*DP(KIm and
Han, 1990; Jin et al., 2003; Choi et al., 2020). 3}4]°]|
ST iy el ol el i
/l\l—%}-o]—t ?8 /\_9_01] I:Ho]— Oﬂ?ﬂ:ol /\H:HX-I oy Q]]:
Wt FehElchKim and Han, 1990; Kim et al., 1992;
Jin et al,, 2003). GAABILSIo|A] WHE o]}l o5}
A, F@SHA] o= A7 sljelo] EAskar ofof] thgh
21018 wtetal] SIaiH Eolnte] EFol Mo B
A B i sl
Z Bxsla 2

Qlth(Mitani and Hasegawa, 1988; Cha and Park, 1991;
Kim and Lo, 2001; Takasuka and Aoki, 2006; Hwang
et al., 2007; Ko et al., 2010; Chin et al., 2021). HXx|o|gt
o] BRI} RISUE 20204 o] ofete] wo) &
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SHARE, ApRlof S@sHA ook, 20184 ShAlef
G Al7]ol| ofgk 9l xpxjofo] =& A7} H}\N\]:]—
Az 0] 7F &3SFA] 9w o] 82 2018 o] ALt
Q1olEl T14-2:0] 9k} 202090]= ofgto] Rt 4|
717} ohu] gl Akt olgho] a7 (paich) FE =]
SEDESIEE LS

Aol a4 o= =ARE Aol AaL
Qololl e RO WA o]} Gigto R Sojert
a1 B a1E)9ith(Lee, 2012; Yoo et al., 2018; Chin et al.,

2020). 455F A1712] ofuliz Ao -20] 57151
U 7rashd Algto] E Qs AAeL0] HESlo] AtA]
717} SFFARA A e A 4= QUIL a4 A7) 7

0¥ gt UL gRel wato] ke o ek
Aol Al Apx]of o] kol Fafe Frkal T X|<54
Q1 aleeof tieh BaE reskeiof fithal wheE )
(Nakagawa and Okouchi, 2005; Chin et al., 2020).
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