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Abstract

Ichthyo-plankton and the marine environment data were collected in the Nakdong River Estuary in
Spring and Summer of 2017~2019. These data were collected though ‘“National Survey of Marine
Ecosystem” project which is purpose to monitor coastal ecosystem of Korea. Nakdong River Estuary is one
of the main estuaries on the South Sea of Korea. In species composition, the most dominant species was
Gobiidae spp. accounted for 31.0% of the total abundance, which was followed by anchovy, Engraulis
japonicus (17.5%) and third dominant species were Repomucenus spp. (16.0%). Distribution analysis with
SIMPER show no difference in spatial between Jinhae Bay and Nakdong River Estuary. However studies
showed number species and abundance of ichthyo-plankton had a tendency to increase after 2011. In
Nakdong River, dam and barrage were built causing decrease of discharge flow in 2012. Consequentially,
pushing of salt-front (coastal front) with lowered flow in Nakdong River is expected to cause fluctuation
of density in ichthyo-plankton.
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[Fig. 1] Map showing the sampling stations in the
Nakdong River Estuary.
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<Table 1> Temporal distributions of abiotic- and biotic parameters in the Nackdong River estuary of

2017~2019(SP: Spring; SU: Summer).

i Zooplank Fish
Season Date Temperature Salinity(psu) SPM Prect Ozle)nzityt " (llsens?tffg
° L) (mm/hr .
(C) Surface Bottom (mg/L) ) (ind./m) (egg/1,000m’)
27~§2'17May 17.6£1.4%°  33.8404° 33.9+02°  9.8+33 300  1,022+1,188 2414282
SP 12~;3'1§\4ay 16.3£0.7°  30.9+2.5"° 33.6+0.5" 21.7£23.9 1,404 495274 872+1,204
15~;g.19May 18.6+1.4°  32.8+0.8" 33.6+0.3%® 20.2+14.1 344 6,692+7,597 6262546
28~23(§)1'7J“1' 24.5+0.8° 313+2.1™ 33.1+0.8°  9.5+33 1322  9,688+6,823 4274629
19~20. Jul. . e N
SU 2018 253+1.7°  30.4+12% 32.740.7° 10.6+15.4 2,966 28915445015 25,639+25,576
30, Jul.~3, . . "
246175 29.7+£2.1° 33.0£0.9%° 149466 1,721 12374+14,827  6,074+4,868
Aug. 2019

Different letters indicate statistical differences
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<Table 2> Species composition of ichyhyol-plankton in Nakdong River estuary of 2017~2019

(unit: ind./1,000 m®)

Spring Summer

Family Scientific name 2017 2018 2019 2017 2018 2019 Mean Total R.A(%)
Acropomatidae Synagrops philippinensis 28.9 0.7 289 04
Apogonidae  Apogon lineatus 559.0 13.3  559.0 7.2
Blenniidae Parablennius yatabei 24.0 77.4 145 28 1159 1.5

Blenniidae spp. 9.3 0.2 9.3 0.1
Callionymidae Repomucenus lunatus 33.8 28.9 1.5 627 0.8
Repomucenus spp. 107.6 440.6 27.6 657.6 12.7 29.7 1,246.1 16.0
Engraulidae  Engraulis japonicus 15.7 2212 601.2 5244 32413625 17.5
Gobiidae Clariger cosmurus 1,001.7 23.9 1,001.7 12.9
Luciogobius spp. 10.2 333 353 1.9 788 1.0
Mugilogobius abei 309.6 7.4 309.6 4.0
Tridentiger obscurus 2423 5.8 2423 3.1
Gobiidae (spring) 232.0 28.6 254 6.8 286.0 37
Gobiidae (summer) 27.6 932 3709 11.7 491.7 6.3
Leiognathidae  Nuchequula nuchalis 1,046.0 24.9 1,046.0 13.4
Pholidae Pholis fangi 1525 94 39 1619 2.1
Platycephalidae Platycephalus indicus 2537 6.0 2537 33
Pleuronectidae Glyptocephalus stelleri 256.6 6.1 256.6 33
Pseudopleuronectes yokohamae 11.2 03 112 0.1
Pseudopleuronectes herzensteini 3.4 0.1 34 0.0
Sebastidae Sebastes thompsoni 17.6 04 176 0.2
Sebastiscus marmoratus 13.1 03 13.1 0.2
Sebastiscus spp. 33.0 0.8 330 0.4
Sphyraenidae  Sphyraena pinguis 11.2 03 112 0.1
Syngnathidae  Syngnathus schlegeli 4.6 5.6 02 102 0.1
Tripterygiidae Enneapterygius etheostomus 774 1.8 774 1.0
Unidentified 892 21 892 1.1
Total 367.1 261.4 553.6 276.4 4,009.3 2,311.3 185.2 7,779.1  100.0
Number of species 6 5 7 3 16 7 26 25
R.A: relative abundance
Bzl ZAAEQTA-9) T o wEse] B& wEw JEgAw, 440
F& FARZE BHEJAN =AY 715 2 foeAs skt AR sVt EAR
sk, & A AR 15 AR o B A dERD 2018 ShAlel BE H
ke o] o]t i E(A75) T 2019 SHACl ElF Ty (Al5
e ARdE 22 A4 U 3259 AF )E AeEe] Ut s=EFaEly dWie
AA BF Aol oleh B GRS EFNN 2ANCHE A9 BEF) Bkm AHolY E
FA19] 20179(33.78+0.35psu)°] 7HF E=oka shAl do] b wWkd 20189 sl T
9] 2019\(29.73+2.05psu)ell  7H SEQFTHP<0.01).  (28,915+45,015 ind/m*)°] 7Hd Witk o7 Wk
FrEds A9 2018d3 201990] B2 AY] = SV EAIRY EdEel W Ade U
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Al Al F 1278 BERTol 2 F T FEAL AUER AH 134%, 129%
Al & 187) ERFTol 83U tH<Table 2>).  =3HATH
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S} X|(Parablennius yatabei), ¥E)S:(Repomucenus oI EAN(63.2%), FENE(29.3%) o2 A3}
spp.), EUHER lunatus), DX (Engraulis AL 20180l S| =2}2](58.4%), = FEN(12.9%),
Jjaponicus), N85 (Clariger cosmurus), B5o1F  PIELFE(127%), ©22 AL, 20199
ZA12} 3A|(Gobiidae spp. Spring & Summer), "] ol FEIL(79.6%), FHO14(6.0%), BFFoIIHE
L= (Luciogobius  sp.), AR SS(Tridentiger — A)(4.6%) =22 43t Att stAldl= 2017l
obscurus), F5X(Nuchequula nuchalis), BWE2t  BX(80.0%),  BFHEHAN10.0%),  FEIS
X\ (Pholis fangi). ¥ (Platycephalus indicus), X% (10.0%) <«l2 AR 2018 <%=
S(Mugilogobius abei), BEX7 A (25%), FEIS(164%), ©A(15%), LE/EE
(Pseudopleuronectes ~ yokohamae), 71 AH| (P (13.9%), EXHE=(7.7%), 71E7FA7](6.0%) <2
herzensteini), 7127V A V(Glyptocephalus ~ stelleri), = $A3tRASH, 201990l FF2(453%), &
BB H(Sebastes  thompsoni), 90| (Sebastiscus — A(22.7%), BF1IEAN(16.0%),  FEH(11%)7}
spp.), ZHWol(S.  marmoratus), “A17(Syngnathus R
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[Fig. 2] A dendrogram illustrating the classification of the sampling periods and

stations in the Nakdong

River Estuary determined by analysis of species composition. Samples abbreviation indicates
month-year-station number (A: August; M: May).
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<Table 3> Summary of results
analysis

by SIMPER

Contribut Accumula Average
Species -ion -tion  similarity
(%0) (%) (7o)

sSeo0=Q

67.95
28.21
95.77
100.00
98.58
50.46
39.59

67.95
96.16
95.77
100.0
98.58
50.46
90.05

Gobiidae (spring)

>

39.61
Luciogobius sp.

23.35
87.22
67.41

B Repomucenus sp.

C Engraulis japonicus

D Engraulis japonicus

Nuchequula nuchalis
37.12

Gobiidae (summer)

N
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<Table 4> Comparison of species group of abiotic- and biotic parameters in the Nackdong River estuary

of 2017~2019

Group Temp.(C) s SPM(mg/L) Zozlzrllasriltl;t . F(llilllls?tig Larvae densi}t Y
Surface  Bottom (ind/m)  (ege/1,000m?) (c&&1,000m)
A 17.5+1.6 32.5+1.1 33.4+0.4 20.6+£24.0 1,764+2,548 982+1,154 29.7+29.7
B 20.5+4.2 32.1£1.8 33.4+0.8 14.1£13.9 17,1794£38,687  5,971+15,877 171£171
C 23.4+1.3 29.6+4.0 32.8+1.9 9.246.6 3,624+261 5,841+4,679 34.2+34.2
D 24.1+1.2 31.6+0.5 33.3£1.0 21.8+18.6 5,886+£5,235  22,512+31,571 288.9+288.9
E 26.8+1.2 28.2+1.8 32.9+0.5 16.9£11.9  24,549+31,472 2,086+738 784.8+784.8
None 21.1+3.7 32.0+2.2 33.3+0.8 11.0£3.7 8,471+9,607 146338 -

None: stations that ichthyo-plankton was not collected

IFEE sHA mRant B8] ARow FEA 9
WEoRE FAHENL TP w8 Hd TR
26.8+127C(26.0~27.7C)8F 71 & Hd AE
28.2+1.8psu (27.0~29.5psu)E YEMCh FEZE
%9 HEFUE(22,512431,571 ind./m*)9} A}X] o]

Tg& 9 12(784.8+24.0 ind./1,000m*) = F5 % <]
o7 7h =A e

HHN' 1o,

28.5C, €& 30.4psu)e} AL
F(F2 255C, FE 31.8pswell 9]"_5]1 dad-d
(Thermohaline front)o] FAE o] FHH o2 43
Exy wx Fx7} 282 tiLlee and Choi,
2009; Lee et al., 2018; Oh et al., 2007).

2 dAFdAE 28T AAols F 26 EFRT
oA A¥T FAFES Al 394+149

Rl

ind./1,000m*¢} 3HA o 2,199+464 ind./1,000m* AT}
P He U T 2] Be &

Sl F2 sl vhawst A5g @ G5
srele gl 4R FUFoRE TR

A ¢e ARE UrEME}

TWA AE delo] Axo] FHATE B
A G5 gskT F2ellA 1987d E3hAlel 57 A
HOE RNI00S ©o]&3te] AA|oe F 13 &/
ool EFdsHL FAA 6 EFT 106
ind./1,000m’0] E&P A 11 EFT 221
ind./1,000m*c] £¥3}THCha & Huh, 1988).
Aol X7t Ed | 914% A A
T A= BA, FHlE, §ol(Coilia nasus), B
S ZZ; 32.5%, 27.7%, 22.4%, 9.9%= 2HA| 5t
At

G573 st elA 20043 4€3 7Y

o A= of

E 3070 AHANA F 6 EFTo] =AU 4€
o 5 EFT 885 ind/1,000m’c] EdsH 7Y
of 5 BFT 790 ind./1,000m’°] &3} Th(Han
et al, 2016). Al AAZTZF For Ho
(Clupea  pallasii), — &=°13, % oY(Konosirus

punctatus), 3 El(Sardinops melanostictus)7t 242t
40.3%, 18.5%, 18.4%, 14.1%%5 =X 3}H ). 1A
o 0}(48.2%), &1(21.5%), WEIT(13.1%) <«
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o7 9433t

Zlsf gk & HOM 2009 5L} 7ol =]
= 127] BHAA F 24 BRIl QAL S
ol 9 BFT 1,381 ind./1,000m3°] =dstda 7
ol 19 EFF 12,352 ind./1,000m’0] &
(Huh et al,, 2011). A AAEZdFNA F5
#} 5F NS (Pseudoblennius sp.)°] 22t 55.5%,
212%E AAEAAL, 3HACl Zoj(42.8%), EA
(34.4%), L AHNEEFA(209%) =22 H3A
=3

G457 sFdelA 20113 5, 7, 8o Ao
= 20 ABHAA F 21 BFTC] FHIIAG
(Choi et al., 2015). Ax|oj= 5€l| 6 E/F 863
ind./1,000m’, 7€l 17 EFT 6,850 ind./1,000m’,
8ol 10,992 ind./1,000m’0] Ed3Iy. HHL
G574 el 10 AT el 1] A A
ZAHE FHEAT SR BHe FxIF Be
Aol A dojet BT}, §olo EdHol BN
o wEojFel Moyl 5o A
96.0%E ZA|SFHIL Tl E WS He}
89.4%E5 ztAEIH oW, gd= WEol}
7} 87.7%% A5 T

AT FEE) S A 2011»401] 10702 A
A 793 8ol AAAE F 24 BFTo] 35
R 5ol = EHEHA %%E}(Kim et al., 2018).
AH s 7€ 12 l‘%%% 7,921 ind./1,000m*)
=¥t 84 19 BEF T 3,505 ind./1,000m>©]
sty dx9} ?ooi-lz]-(Clupeldae)ﬂ 7€
792%%5 AASIAL FEIEo] 48%F AFAISHA
on, gl W5o#e} X I Engraulidae)’t
84.6%% AA|SFA T

A5 Akl 2011d F3HA ZAF] 7 A A
T 25 &Rl S8 tH(Han et al, 2019). =
Aol 18 EFT 350 ind/1,000m*c] &33P
HAl 19EF 1,053 ind./1,000m’0] EE3N
ot EA0 AAEdHNA Hole} FEX|(lisha
elongata)7} 57.5%7} AA8tR 3 B50o]7e} HX
7V A7 53%  AAEATE sHAldE HATF

ﬂi{)lv

74.7% AR FHof7t 8.8% AHA|SHATH.

Zlaf gk ERol A 2013@ 7%ﬂf+ 20149 5€o|
AR o= 97H AAAA F 13 Rl =HA
I 590 8 BEFF 57 ind/l 000m301 =39
7€ 10 l‘%%? 259 ind./1,000m’c] E&3ATH
(Han et al, 2018). Ao Ed&HFL wWX e} W5
o7t 707%E  AAEHTL AFAu =k}
6.7%% AASIATE sHAldlE AAEDFlA F
A, FEA, AW =A|7F 7474 53.2%,
15.3%, 14.2%% 2FA|8FA .

3Rk Al 2015~1639] 100RN-S ©] &3} &
ShAl 2ARE A3 ARoj= 137] AAHANA F 22
F7ol =33t HMoon et al, 2018). Az o]
%4 2015 2 BEF 12 ind./1,000m’©]
I 20169309 2 EFT 5 ind./1,000m’©]
stAlel 8€e] 2015l 18
1,882 ind./1,000m3ol 939 201613
T 106 ind./1,000m’0] EA3IA T FA
7148t F& AR E(Sillago japonica)©l S I

=
M
B
AL

2 Hn Rl

1=}

u
6 2
4

Al 201530 FIET= SLI%E AASFAL
ArgEs dsrtEEel 4 173%, 12.1%=
A ATk ALY 201680 EX,  FAU

(Cynoglossus joyneri), A EEE, E¥HF T2
R A=

ogel gall 9@ FgolA 2016 77 4, 4, 7
N BHor 597 78l Abste] AAolE ¥
30 &7l &3 th(Choi et al., 2017). 04T
AN A=A = F 29 EFre] FHIA L 5L
15 EHF 329 ind./1,000m0] st on, 79
of 18 EF 1,090 ind./1,000m*] Z& &}
Ax o= 59 HX|(51.1%), AR HE20.0%) T
5o 7H6.8%), FHIE=EtA(6.6%) TOoZ 43k
3 790 HX(41.8%), FHEHE(11.2%), YW=
212 74(10.1%), &5 7K. 1%) Toz A3
o} dE el ApA o= F 25 EFre]l Eds)
359 16 EHT 1,342 ind./1,000m30] =dst

790 13 BH* 856 ind/1,000m’0] =3
th Apx|ol= 5ol EX|(84.3%), W EEHA

ol

e reu
ol

o
PR
o
PR

=

]_

ol
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H3.9%) oz AU 78l A=A
74(28.4%), BA(27.2%), FEEE(18.2%), T
H(5.0%) o2 ARG TFAA AR o=
T 19 TFTol Ed3n 5€e 7 wR/FT 111
ind./1,000m*0] Z&&R T 79 15 EFT 972
ind./1,000m*0] Z&3I3th A= 5Yell A
T2k 7H49.9%), B (18.0%), 51 7H10.9%)
o7 3G TYolE WX (533%), FEY
H(15.7%), AW EZHIH5.0%), G501 7H4.3%)
TO® Atk

o] 9} el ol 201793 2018 7] A
Hom F3hA Akt 13 el Edsth
(Koh et al, 2019). =4l & 7 /el Edst
Rar 2017d 2 2018 Z}2F 516 ind./1,000m’,
615 ind/1,000m’c] F#3}3 SAldE F 12
BRrol  dAx®EE 389 ind/1,000m’, 510
ind./1,000m’0] Z#3}Th FAlo B9} Horf
70.0% =FA3HAAL o7k 10.8%F A ST
Al FEX], Hol, AX7 242 27.0%, 25.9%,
25.0% 2HA| }%D}.

l

l

AR ATeld FHsE ERTFE déA
PRI, FHE, % )

Aot ATS dElldh 2 A=
FA EX(Liparis  tanakae), 31, WNT(Gadus
macrocephalus)®] AFRHE 0 2 A HA| T, FA
= AtdskE ofFo] MR gl 2 oA 2]
oje] Zdo] A HFs7te] FFo
7] ol sfjAte] o] Abwkel]
& Itk (Cha and Huh, 1988, Cha and P
Choi et al., 2015). 124, A3 A4S
aintat HEidskrelA s 2011dE 7
FHE FA AA ] Fd HRTTe 2dF
o] F7lsk= AEFE YERITHHan et al, 2018;

A

A
o
i
o

Moon et al., 2018) 2 dgE 2011d o] %9 <
T8 28 BRI AL 28 o g
ANRE L‘rEMEP. o] ool AAo] =¥ WE

Al .

Aol o2 2 JHAE dSd B 3 HAR
Yol Wy 1o Fato|ty, HGEAstTe @l
F7F w3 A FYEe AdsE 2] sl
19870l &5 AXA|ste] QA o7 T4 WHF
& zAstn glon, 2012doe= 7o BERo g
M B(GFR)E A ste] S 9k o] QAT

C’4‘31r(Choi et al, 2015; Yoon et

)
S
=
S
am
o
)

Tow %Jﬁéif WS PJ} 7da
A+ ‘%}%%}—S— oF 75% o) w438 FHAEkel
E}(Yoon et a 2017) o]F 9lsfe] ANty o R F

A4S THKim et al., 2005; Ko
Lee and Choi 2009). BX]2] &3 Aol
SEo yepdta dEA Qi 2 A9 EA
o Fd FHL 20179KT 20190 &

Aol F7heke A¥s WER AL 2019 0= vt
N0 g 7HN07)e %

olgh & AAlelA HA9 A7t &

g AR %

oL

s
ol
o
3

b} 9

I AFHTHChoi et al.,, 2017).

FTA Ao = T FEZ(NO1~N04) ol A]
Aol ettt G 4% w

LR Fselds FEA ARl
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Zdstn AHoje $HFCRE ZHICH(Choi et
al.,, 2015; Huh and An, 2000; Huh and An, 2002).
N FadG] FEA 2HS B AT

ARl Aaelar, Fekutel A= ‘ﬂr"‘f‘}ﬂi =8
3= Fo7 44 UtKCha and Park, 1994
Choi et al., 2015).

Syt Aol T4 Aol B2 A=
BA7E AT oR Yehd, g5l 24 of
= H9ATANY AFHFoR RuHa Qv
(Cha and Huh, 1988; Choi et al., 2015; Jeon et al.,
2000; Han et al, 2002; Kim et al., 2018). 'gX]¢]
AA o= AR <28psud W EEV} Xﬂf‘iﬂﬂ
Aol HA F£&e 2122To|1 WAFAY 8
TF-elA EA 9] AFHE >14TeA o] FojA |
#HA F£&E 245C(1727C) A Eo]thCha and
Park, 1991; Hwang et al, 2007; Kim and Lo, 2001;
Mitani and Hasegawa, 1988; Takasuka and Aoki,
2006). = AT-ellA HA AA o 7F EHE FA L
7 201993 SHA 2017~2019\ 3013 EF ¢
< 9 4E EEW9ls 185-260C, 26.8~325
A9l 2 FAFSAAINE,
3 oA Aozt
B A gGEdel Mg ke AL
2 74 smel aYel BT AT iAol
7} 4.7psu zFol7F QAl7lel AL edek= E]t
of v FIolA AFHENTGL Bk HA
= wAdetTelA FREdel Het 10 mglolst
o] gloolA] F@3thar K% tH(Chin, 2020).
2 AFelds dA7t %@6& HHE(TFED)ONA
o FEE Uehled, skAe] sl
N e B Aol e
A% WAS A Aokl o g A7)
Qsttty AaE o

mh

g Aol 2017~19919] FHAlel LAY
th o] ARow HEge] doel vA= adrt
o5 gastel AAjole] EdF] 9FE £ A
o2 oSk At A7]9] ojuliz Aol A]
Fo] HMEst Aaitsl o] wEste] Akw

Okouchi, 2005). T3
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_0|L

ﬂ Aol A whakRke A
Aol 2017A5E 201997k =
4’8}% Aol g EA It =4
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ﬂ 3L.0%% 7HE A8k AR FS
17.5% Z&3som Al ARz o] ¥
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