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Distribution of Fish Assemblage and Stable Isotope Composition of Reeds according to Geomorphic
Characteristics of Lagoons along the East Sea. Lee, Jaeyong, Seungchul Park’, Minseob Kim', Jae-
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Abstract The purpose of study is to identify the relationship between stable isotope composition of reed
stems in coastal and understand the structure of the fish community in 10 lagoons along the East Sea. The fish
species composition (particularly, anadromous fish species) and relative abundance of trophic guilds was influ-
enced by difference of geomorphic characteristics among lagoons. Reed stems 8'°C and 8'"°N values ranged
from —28.40£0.11%0 to —26.87+0.25%0 and —1.09+1.45%0 to 12.08 +0.53%o, respectively. The differ-
ences in reed stem 8N values might be associated with anthropogenic landuse and the geomorphic charac-
teristics among lagoons. These results provide useful information to improve the conservation of fish habitats
(biodiversity), preserve lagoon habitats and contribute to watershed management effect against anthropogenic
pollution from watershed in these lagoon ecosystems.
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Fig. 1. Map showing the distribution of Korean coastal lagoons
(only South Korea). The closed circles show the sampling
sites.
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Table 1. Chemical parameters among lagoons. Lagoons name abbreviated Cheongcho; CC, Gyeongpo; GP, Youngrang; YR, Hwajinpo; HJ, Hyang; HY, Songji; SJ, Mae; MA, Kwangpo;

KW, Cheonjin; CJ, Bongpo; BP.

DO Chl-a
(mgL™) (ugL™)

pH

Conductivity
(usem™)

(ugi‘l) N/P ratio

TN
(mgL™

Forest
30.52

Dry
14.80
31.05

TN loading (kg km *day ")

Paddy
26.73

Water area
(km?)

Lagoons

9.8%2.1 8.9+8.2

8.0+0.5

8.1

36511+15310
36209411980

16.8
29793 +11651

0.10£0.18
0.07£0.05
0.05+0.03
0.05+0.02
0.06£0.04
0.03£0.02
0.05£0.04
0.16£0.14
0.02£0.02
0.04£0.62

1.68+2.07

0.85

CC
GP

9.5+10.4
22.8+41.4
22.7+18.4
25.7+22.7
11.9£8.3

10.2+3.0
10.5+2.3
10.7x£2.6
10.9£2.5

+0.5

15.0

1.05+0.66
1.08+0.71
1.07+£0.83
1.13+0.73
0.84£0.45
0.94£0.48

48.99

51.88

1

1.0

+0.7

8.3

21.6
21.4

10.50

6.39 3.14

0.96
2.09
0.30
0.54
0.15
0.09
0.03
0.02

YR

8.3£0.6

21597410230

HJ

8.5+0.7
8.0

1192647012
985544802
948546099
6047 5400

18.8
28.0

12.42
4.76

5.64
2.18
3.16
1.20
3.36

9.61
3.46
9.39
5.40
0.43

HY
SJ

10.3+24
10.7£2.5
11.3+£3.0

8.8+29

9.6+

+0.6

17.3+14.4
62.0+£59.7

+0.7

8.0

18.8

15.39

MA

8.3+0.8

9.6

1.54+1.19
0.74£0.68
0.84£0.46

5.59
2.16

Kw

CJ
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Fig. 2. Comparison of relative abundance of fish trophic guilds
among lagoons. Sites: Cheongcho; CC, Gyeongpo; GP,
Youngrang; YR, Hwajinpo; HJ, Hyang; HY, Songji; SJ, Mae;
MA, Kwang-po; KW, Cheonjin; CJ, Bongpo; BP, O; omni-
vory, H; herbivory, I; insectivory, P; planktivory and C;
Canivory.
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$E3EPEANE F2 BIDE Y43 A o
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Aoz yehdt. 53], 323 (CC), 4 £35.(GP) 123
R Z3 HDAAME S o152 HfEe] 50% A%
2 e, ole e AAHA Fdol whE oJF
wFo 2 Als %t} (Lee and Lee, 2014). Pombo et al.
(2005)%= Ria de Aveiro A 3ol A o] F2] Ho]YE& A}
g A3, AN Y FHFFE 2 PAES FE A
% Aoz wudt bl oo deld e 4715
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Fig. 3. Comparison of anadromous fish abundance among study
lagoons. Lagoons name showed in Fig. 2.
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AMzo AF2 A= o] F (Swanson et al., 2000;
Arai et al., 2006)2 & A ), A Z3 (H]), $A]&
(S)) 18] FExs (KW)ell F2 Fxdl= Hoz o}
Hdvk 53] 249] $A o] AU, vigel] FAARZ|
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Ul 30) iRtshm 2 o A7lol 423} AL Aol
sle] olBo] Afze AE b AsolA gy
= 7oz At=¥

2 AFAAE fde B B AE 24
FaAl= ekstert BRA olfe ¥ 9 o]EE
%ﬁﬂ Ao zujut s AFPE] EAL =
4 E Aoz Alsdd. FEdE wet o=
fli]ff}—‘:— MzollA 3HA oF2 Mz By 87
24 (B A% 271, 44, Bplel e
o 24 B3} olshetd B7 28] (FHE, L, 424
& ol AR AL Ao} o)F xahe
7oz Als o (Pombo et al., 2005).
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Fig. 4. Carbon and nitrogen stable isotope ratios for Phragmites
communis Trin. Lagoons name showed in Fig. 2.
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Fig. 5. Comparison of nitrogen stable isotope composition (%) to
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< ojn|

ZARE M3 E Atolol|A Rl x 3 (HI), B2 (KW),
AR5 (CJ), BE 35 (BP) So] vl 7] N9 §°Nzk
(=0%0)°l 7W7HE e B, o] AM3IE (333
HY, "l 5; MA, £x]3; SJ], 423, GP, 9J&3; YR, A
23%; COeIME F7¢ 0N 24ld (Fig. 5). ¥] =
M zo] AAA FYel Am|she vlRe] Fiel it
A2 A ko), o] AzA]e Abel gl 3]
2 "N (—4~4%)7} 72 AZHE A% F 7y
e 7S §UNZHE 7 4 9lo} (Heaton, 1986;
Wigand et al., 2001).

AIRE & A7 ATl s s Mo
WHT gl A s Ee] Bk 2o 7] 8PN, A
FAHl EAA vy F4o gl x=EH7| #E A
5 FHel Exsh= 2] £7] 8°Nghel n|s) Abs]
71 C-N mapglell $1A]31det (Fig. 4). o] o] & A

Zof|A AdAs '}% Zd= B 245 A7) N5 o4
= wAYUSE o]9ol] A5 IHH (=, B4
F=E, B 75—;' THF 5ol 7L‘H o] §"Nzghell k&
0 X1 9)-S-S AJA}EIE}: (Gannes ef al., 1998; Cloern et
al., 2002).

7129 AFAIE wz, 29 £7] §°Nztol
TR e e HEe -ﬂ—qﬂ’—.i—“f*ﬁ Sl N R

A0 AF AL, FAE®) B2 A54e] FAS
SNl 91 43 ol 4] w2 Afolslsd
(McCelland and Valiela, 1997; Vitoria et al., 2004; Kohzu
et al., 2008; Park and Kwon, 2012). ¥ =% = F7
& Ao 27] 0PN@E Holt: AsE 94 Q9Adl
2999 AL 3Nkl o3t edde] =2 PW 7
o2 AaFd. 33 (HY)9 A%23 (CC), x5 (GP)
T3 3 (YR) 5ol F99 d7E=rt #3115
AbRe7F Bxsta 9o (WREO, 2009). HHH A=A %
(C)), ¥23 (BP) 181 FZ 35 (KW)2| Aol 9
oz HE 3lal= A4S =ty 7]_134_% ba)
o] £7] 8UNgtE Brh ol olE f99 d91Fql
EA o] & (=E AHEdhE vl&e] FR)el E}% 3 e
Ax7h A9 £7) 6 Nztell Hhedsl ZiPi AtaEo
(Gannes et al., 1998; Human, 2009; Li et al., 2011).
dubH oz Agsry FAte 52 F2 249
Flz EAs s, i 534 pHE Eo
GEY e (NH;") el = uhrje] 47 3ishe 3e
7b §7) W] o] HAelN FAL NE 5 2 H
Ao dARA I 7P UN7F $AH s HH"EIh %
=24 FHA L o] AR hRU £ Eoll {7
= e Aake] & (NO;y ) o2 W] A Eo] A3t
FA A o] 43 F A AU B A
=9 8Nzt =737 = (Lapointe et al., 2005;
Benson et al., 2008).
Felozyele) Aiogysieel RN R GeEst
=2 M3E(H23; CC, AE3; GP)o| Exal:= Zd)
o 27] 8Nghel, 940 Gk =A B3 Ao
Ao Jysieke] A M3 E(3F35; HY, 919435 YR,
vz MA)e] MlsiA o318 $A A H)sahele (Fig.
5. o AT 4L AAHes Aade) Add 2D
oJdFy 4 g) o) FypAHel goloz Ztrl AAE=
SAoln Aol G Fosh Dol =2 B) 9l
ez Als ¥t} (Seitzinger et al., 1991; Meyerson et
al. 2000). 5] TN, fopl A2 GRS 47
& A pomA A5 f9e] VBT HEEY 7
5, ALAEEel sge] 27t 3A, gitel o3t FH
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Fig. 6. Relationship between nitrogen stable isotope composition
and number of fish in the study lagoons (upper panel).
Comparison of number of fish species according to habitat
in the study lagoons (down panel). Classification of lagoons
was by conductivity from the Wonju Regional Environmen-

tal Office.
Pl el $alE As) Teln G¥ AEdas
43HA1717] 15k A=Al wAYS RS Sell 93t

daFol AaYe FESA o83 E3 o=y
Z o] Ao PNol AlBAWe] &Aooz &
A7) Wz Alsdd.

PHE A0 Hlm

6. |72t EA0t

M35 Abelo] ¥EePe o7 A (Fel, 715
o], sl fro])2 FE=ol oE3le] o FAHIYHL v &S
g8l 7oz veRgtl (Fig. 6). WREO (2009)e] ot
=1 1998~20084 Abole] QBT AL (GP)S} A
235 (CO)ollA 82~27.6ppte] WEL 1al wh A7
3 (C)), BE35 (BP)IME T4 (=0ppvel 77k 4

AIAEARE AL e =3 F9) o] &
gho] wiwlsl M350 JBEE 1~162ppte] WE W

T N R R e e P
¥ A3, }%3 (CO), 74-‘*—1((}}’) a2]3 = (YR)
oA skl Hf-gel A2 41.7%, 36.6% 1|1
353%2 ¥/ dehdoh wbd, A5 (Ch)e xS
(BP)oll M= sfatele] 82 glolom wgele] A
Eo] Zt7+ 80.0%, 83.3%=2 ¥7 yebdtt (Fig. 6). o
9)e] M5Bl 425 (S)), BE5 (KW), v) 5 (MA), T
213 k3 (HY)olX = 7]4ele] Af-Eol 56.7~63.0%
o] W§91E vk GE=2 Aeole HEE AlolelA of
ANl T F5e) Aol AShe Fad 2
EA9l 99l & 3h}ele A} (Rueda and Defeo,
2003; Pombo et al., 2005).

9, 29 7] 3°Ngke] #ANASS Azl A
Ao oiiel F4E 2R S 3 (Fig. 6,
2ele] 7] 3UNZte) Aolx Falet Assel §Ig

A (2R 0] 4) W | FAl EAQ] z}o] (w4, wiAHF 1

D3 A Beshe Aoz ehded, o R olF
o] £41% AYAA B4R FRDE Bolt A
845 Y o138 200l ol o o1
SRpA (el E )0l Axo) AP BHE Bedahe 3

AA ] Am2A 8o 7 *Wfﬂﬂ}.

AfH oz B AT H3E Alelof| ZHe] £7)
SPNZEe] zhol7} 2 o] Mz AFA el BA (F4
o} &4 Apelo] FHl °47ﬂ 3o el Zde AR
o 2= oJgke] z}e], MEmirt f-Ho2RE] {9
29919 718 s=el wigk Ae] Wl A
Ab= %1t} (Grice et al., 1996; Human, 2009). =3+ A3
Abolof] o]F2] thefAdell A ztolE Kol U<l
9] A9l AZAA | &3 Aoz AzIHTh
Mol A o7 HFdS Z7HA717] s e AHs
% £93 2 AYPA EAE FRH o= 7
gk HEueke] wigo] JQ9& 7oz AlgFu.
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