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ABSTRACT

We investigated carbon and nitrogen isotope ratios (§'°C and §'°N) of the slipmouth

Leiognathus nuchalis to reveal the effects of body size, feeding strategy and spatial distribution on the
food resource utilization during the migration in the Seomijin estuary and Gwangyang Bay. The §'3C
values of L. nuchalis caught in the Seomijin estuary where the salinity is lower than 30 psu were much
lower than those in the deep-bay area of Gwangyang Bay. Such a spatial heterogeneity in §'C values of
the L. nuchalis clearly indicates active feeding within the estuarine habitat. In contrast, the §'°N values
of L. nuchalis showed a consistency among sites, indicating that this species occupies identical trophic
level across the whole area. The slipmouth distributed throughout the bay area, reflecting its euryhaline
characteristics. However, the distribution pattern appeared to be separated according to body size into
smaller individuals in the low-saline estuary and larger ones in the deep bay. Overall results support the
plastic feeding strategy of the slipmouth from zooplanktonic (estuarine habitat) to epibenthic (deep-bay
habitat) feeder during the migration between estuarine to deep-bay habitats.

Key words: Leiognathus nuchalis, estuary, stable isotope, habitat properties

M

T

Fol&, FFA|To|| &3t FFA| Leiognathus nuchalis=
QA AR wad wAT, Set et R o
olo| A =& AHUEE Ho|T Qo] e sIHoZ =93}
olgolt dajet FEA ) 4o gt ArRE F5A &
71701 o] Hold A5 3 A4 54 AT (Cha and Park,
2001), o)A A Ast= F=FA Aol9 244 (Huh and
Kwak, 1997), 7t8 = o)A 23T 359 U&
& B4 (Jeong et al., 2015) 50| EXEcH 23U F5X 9
MAA o] dl$ thakdt v AA Ao mE Holgo] =

AR; A9 F B (AT
eld (@)
*Corresponding author: Ihn-Sil Kwak Tel: 82-61-659-7148,

Fax: 82-61-659-7149, E-mail: inkwak07 @naver.com, iskwak@jnu.ac.kr

2N (AT RS), 2] (AT TS,

A Apolol] Tt ATE FEA ol2olA YA FE Aol
o

59 20 HAA F BB
QMR 77 QAxstel glof chapd S471 99

NAAE FEA Qe o olth(Kwak er al., 2012). 53]

ol vl FEol ¥ AW st 7|e=Ho| A= F54
o] Z¥o| BuEx t}(Yoon er al., 2017). 11} 7]45=H o
A BAEE R 3R BI A= AR, 53] 7]

Sodolae] 44 8l A S4e) et A7 mlulstch 53
R o]5HE NARAL B, FEX ] HATFo| 7

o4 olRolA T 9IA| gk FHe A T EATh wreby 7]
fololn WARE A0 Aol BAHE 25 4

http://www.fishkorea.or.kr



85

Gwangyang

ES6

Fig. 1. Study sites.

4l 9 e} EA4E vlaste] 4 st A7t ast
=3
AL E HIBEY Hold +2E FHostr] 93t
AT g8 &85 lth(Kang et al., 2016; Choi and Shin,
2018). B M5 YAH] (80 Holdat AR 7H A}
o7} Ho] JAES HoldE FHst7] A Ao F
2 ZEEY, Holdat AAA}F 7he] vlw A AT Aol E B
ol A HFFAYUAH BPN)E AEL JITAE A&
st=d E87HA7F 22 ALE &3 A ¢t} (Choi and Shin,
2018). 53] AEA W ddA o2 F77H) S8 E JEE A
3ot HEEHEe A7 AL DAY FEE A
T, AAIE Hold ARE AFsts JHE=E BT
Wt Holgs A4tste d o £L2 qESs 2E
= QA 3t} (Jones and Waldron, 2003; Lugendo et al., 2006).
B 7|27 U= R E e ve AF A
ol olF9 Yol FHEG of}t o] 79| o]FHE 3
(Suzuki ef al.,2008), =8 AA1H 9 £AHE S| YR =3 F
o] dFolx g &= Jrh(Kim et al., 2015). w2k 3
TX G M Al wE YT Ha v 9] Ao} W= o]E
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Table 1. Geographical information and physical characteristics of each study sites

Site Latitude Longitude Te mE)oe (r:a)lture S?;lsrs)t y pH
ES-1 N 35°6.0236 E 127°42.0215 19.5 0.18 6.54
ES-2 N 35°23 E 127°46.2 20 9.26 7.6
ES-3 N 34°58.45 E 127°46.02 20.6 11.19 7.83
ES-4 N 34°51.17 E 127°39.45 222 30.43 8.24
ES-5 N 34°53.3 E 127°48 4 2277 29.55 743
ES-6 N 34°52.9 E 127°479 223 27.39 8
ES-7 N 34°47.2 E 127°46.7 213 3122 8.19
ES-8 N 34°45.7 E 127°49.5 20.7 31.23 8.14

Table 2. Population density and average values in total size and
weight of Leiognathus nuchalis caught at each sampling sites

Site deni?tl;u(li?:lttli(;?mz) Total length (mm) Total weight (g)
ES-1 0.001 80 6.89

ES-2 0.145 7391+5.81 538+1.58
ES-3 0.134 74.01+6.56 507+1.81
ES-4 0.319 86.19+9.81 8.68+3.30
ES-5 0.063 88.13+5.79 9.49+2.24
ES-6 0.066 82.14+6.53 753+2.12
ES-7 0.063 87.62+8.23 10.50+3.09
ES-8 0.005 84.08+8.77 8.51+2.88

6|3C or 6]5N = [(Rsample/Rstandard) - ]] X 1000 (%0)’

R= ISC/12C, 15N/14N ,
( : (eq. 1)

VPDB (Vienna PeeDee Belemnite, IAEA)Q} T 7] 2 47|
Aol BALuE Ta W s FHEIAL ARE AT
wzEAeM 27 Agagon Ane BY 5 24 048
gelsty] 9 #2EEEE A4 AT FTAEA)NA AlF
3= CH-3(8°C, —24.72+0.1%0)2F N-1 (8"N, 0.4 £0.1%0)
747} 53] B4 AAstAt £4 22 §°ColA +0.1%0,
O NOA £0.2%0 ol 2 1= At

FEAY) YA 4EL A4 IEHU2NE FE
6] Vander zanden and Rasmussen (1999)0] 2]3] A|¢tE A&
st

o oFtA) (Trophic Level, TL)

= (615Nconsumer_ 615Nbase) /TDF+ 1 (eq 2)

9] Ao A §Npase:= Choi et al.(2017)0] 2J3] H1E FoF
ghe] EFEY f7]1E9] 8N 3 (8% ©]43t%. 2w, TDF

(trophic discrimination factor)= 3.4%o0 (Vander zanden and

Rasmussen, 1999)2 A&}t

ZF BAANA ARE FEAY A FALHE ¥}
918 R (ver. 3.6.1)% AHE3t5] oneway ANOVA (analysis of
variance)S AA]8}I Tuckey2} Duncan methodS F3l A3
Agaholc

2 u

AFAHANA AR #2359 &L sH+Y A7 (ES-
1, 0.2 psw)oll Al 3} (ES-2~ES-3, 9.3~11.2 psu)7tA] E&15
Z7} AL BHgon, Fofutel ES-4~ES-894%& 27.4 psu
(ES-6)°ll 4] 31.2psu (ES-8)9] W= st7+H3} F351A &
o] = ¢t (Table 1). pH E3F G FASHA A8 2
A5 ES-1 (654014 7H WL, A7l A 73 | ZA
ol ES-77} ES-89)|A] Z+z} 8.199} 8.142 714 & Ao 2 &
Q1= A

2 A7 B W ARXF sktgel &38= ES-1(0.18 psu)
A A FF52+E 19 (0.001 inds/m?)ol] B3t o
U, ES-2 (0.145 inds/m*)@} ES-3 (0.134 inds/m?)ol| A 2] 7} A
1z FdtoA 7 £& HAUE (0319 indsm)E B
¢l ES-45 AYE o2 A & =2 Aoz A
T} (Table 2). T2 FFT A FF52Y AAD=E 7
% 21%<1 ES-8(0.134 inds/m*)0l| 4] Tk Zgkon, oh2 FJ
(ES-5~ES-7)oll A= FAFRE A= Yt

ZF Aol AHE F5X 9 A L AF2 W W2 |
AE Bolx ot Bt A E AFL sy FH A
AR E ANATEo] FgFe R A JHE AL v B
2 Zpol i HEZ} FARRE AFE ESATH(Table 2).

B AR AHPE F539 6N 2 14.1%c14 15.7%0
o] M= A¥A A@ EXE AMA o o2 zpol7p 2A] ¢
o}, §°C 7Y s —20.0%014 —16.4%02 8N 7t
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Fig. 2. Dual plot of carbon and nitrogen isotope ratios in Leiognathus nuchalis sampled in Gwanyang Bay and Seomjin Estuary (a), and that of
carbon isotope ratio of Leiognathus nuchalis and salinity of surface water, at each sampling sites (b).
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Fig. 3. Trophic level of Leiognathus nuchalis estimated by nitrogen
isotope ratio, sampled in Gwanyang Bay and Seomjin Estuary.

of Bls] thFstA ettt (Fig. 2a). £3] ES-1 (—18.4%0),
ES-2 (—19.4£0.8%0)2 Z2 3T o)A JAHE FF5 XA
e B §°C ghol UEt o, 4ol ¥ ES-4(-168+
0.0%0), ES-5 (—16.9+0.3%0), ES-7 (= 17.5%0.5%0), ES-8
(—17.5£0.1%)0 A AH o2 &2 e HAoh(Fig. 2a)
ES, Y TSl ES-3(—17.9+1.5%0) 3 Frofutol A &
o] Tha W& Aoz YERd ES-6(—18.0%1.7%0) A xHéLH_
F5219 §°C g2 79} Fofute] S g Ho|x 9l

on, o2 FH | A 7t wst Zo] Z AR FI
= %t} (Fig. 2b). A 7+ 8PN 2t9] &pol&= ES-59F ES-8 Ato]
ol A fogt zfo]7} FIEoH (p<0.01), §°C FS ES-2
o ES-40A 7b¢ 2 Zol7b Y ASR FIEHUY
(p<0.05).

d"N Zh& ol g3to] A4l FF3|9 JY¥TAE 2.8~33
o] HR, &A1Y ofFel &3, 2+ AT A

3R ¢S Aoz QT (Fig. 3).

L =

2 AFolA e Fgnte] 4
S 2HE {fdHE @97t A 70

o2 Qe Yulshe, o] gh
ZoA YeUE Agae A3 E]-(Meng et al., 2015; Kang
et al., 2020). WEbA] & AFoA HAAE F5X AR HF
AL JBo| uhet 37 (ES-1, ES-2, 181 ES-3)7
TH(ES-4~ES-8)2. 2 183} 2= 9)9jc).

FEA 9 FAAAE FAlo] 2 AR dBA o
Sd5do e BAE T 9h(Yoon er al., 2017). B AF AA
ZF AR FdEE FY FFLE il W2 7Y
of sjF3dt= ES-2¢} ES-394 9] 2 A== 75+ E

St TG FR8E AAA F Y-S gulgtt. 2 7]
£ AFEL FE AY AdE R 25X 9 AL =
9 A EAo] gzt A7 A= o] 7oA F5X 9
Ae] 9 A2 B gt o]j7t EEstrt. & AtoA =5
x9] §°C 2 ZF AP A FFA7F FAg HolYo w2
Aol & Hoj3al St {759 w4 HE it 712
YA 7E AMg-She FrI'kao] s AR HW, 7Y 712
AAEARe] 8C Fho] Ep7|9 7|2 AL A4 A B
3 o w2 Aoz g#A Urk(Caputi ef al., 2020). & =
©] Kang et al.(2020)°] &J3 <&zl 77 shtolA A=A
AAA §71E2] §1°C ZHE —29.1%0°01 A —21.1%.2] H=Z,
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Fig. 4. Relationship between 8"C of Leiognathus nuchalis and their length in (a) individual specimen for all sites, and in (b) average values at

each sampling sites.

A 7120 719 47129 87C ghe] Holol 7| A
o2 HAwshm grh & AN ekt st FHa o
gk el AE FEA 8C gkl Foli 2 ol A
47129 87C gol 71T Ao, 0|% o 24 BN A
WA FEA7E A BES F AAA BHS 45T 4 9
o} E3] =0 UL

o] A7]of wjstn, Ptz

3}t
3] A& (isotopic turnover rate)> &
b0 o]Re) PES UL o

e oo A4 BEo) e 2WE HelFT Yk o=
AP EITh (Herzka, 2005). ThebA] & el d Uehd 353
of 81C gke] Aol FEH O 44 FEo] olFolH A4

7t e EoFth B3 199 ‘%H"l ES-39j|4] 8"C
o WgtEo] W AL F5A Y olFo] o]FofX= A%
St oA FgFute] gt ejdd EAo] HE ALR
Bt o2t B2 FIT FH A ES-6014= 3351
e o, ol AX% T FFHY 7Y ol 2 23 &
Eof it 7;,11‘54 1 2)3teh (Kim et al., 2019).

T ot AoA = A 7+ Aol 7t FREHA U
ks “*0114 g P F A dan] Zpolof 7]t =5
Z9] 8C P= T2 AT L BT (Fig. 4b). & ol
A HAshe 29 2717 AR 2 22 A o] vhgE Sl
0u:] .T'—Loku]-g] 7H;‘q] 37]_‘: N-q]x—l oz = 74 oz L}E].u-q.
g, 2519 AA 7F AT §VC 7F AR w - Ee
Aoz eyt (Flg. 4a), o]= BfFgol A4st= FFA
NAG Z2717F A& ¥, FFA] Y o]Fo] o|Fo|X= F<
ol A 2ARE QA Q] 27)= A A o2 thget Ao P4
n)z Aog Bty wekA 27|17 F 52 (80 mm ©4h <]
AL Fofuto 2 AL R, 37]7) 2He 23] 2] A4
%L ARZ} Gl A EE FFT AMA] B2 Ho

Aot ARH o2 BA YT HEL EAS Fok] Fgt

A
]

O _,

o

of AASHE FEAE He A4 WAL T e 394
oFo2 7 AR HYA olFe] HuH A2 FUL

HolF=qloh

AAES da A Fdat= g AAAY 7124
ARALS] §PN gt ALY FFA el Q3 A=Y =
Aol A Uebd A 7F XY 6N e Aol Z4d)
of o]59] FYHATL ARt AR Ueyt A& =
S FHolYo] ANFEAHSE FEE dHA US J—E% P
H B W AAse A9 FEDEA (3.0+0.1, Fig. 3)
L 229 44 B4o| ANl J1EY AT A
Y ] gtct (Huh and Kwak, 1997; Jeong et al., 2015). 7]|& A+
(Hur and Kwak, 1997; Jeong et al., 2015)°|A FF 3|2 37]
of wat Hole] o]zt glgo] FRIE P, & AFolA
g 252 AH BF 2719 W99l 739458 mm
~88.145.7 mm Yo A Holge] zpo|7} T2 e ROz
Bt teb B ATl BAE F5Ae Bh 3 I
& QPAEAUANE FEA} TG e AR
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=2 J=Hl (Lee er al., 2012), F5X 9 H2EF
2 T FT AR P AL AAE
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