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Abstract

The fish community and upstream of glass eels (Anguilla japonica) in the Imjin River estuary

Gyeonggi-do, Korea was investigated from 2008 to 2012. During the surveyed period 43 species belonging to
18 families were collected. Korean endemic species was Microphysogobio jeoni which showed a ration of
0.04% in collected species. Exotic fishes were Carassius cuvieri and Ctenophayngodon idellus, and comprised
0.06% of the total individual number. Among the fish species observed, 17 species of the freshwater fish
(40.5%), 6 species of migration fish (14.2%), 8 species of the brackish water fish (19.1%) and 11 species of sea
water fish (26.1%). In terms of composition ration, Anguilla japonica (glass eels, 49.8%), Coilia ectens (23.3%),
Saurogobio dabryi (8.1%), Repomucenus olidus (3.3%), Lateolabrax maculata (2.9%) and Chelon haemato-
cheilus (2.8%) were found to display high individual number. On the other hand, C. ectens (33.6%), C. haema-
tocheilus (14.2%), Cyprinus carpio (10.5%), Mugil cephalus (9.1%) and S. dabryi (7.6%) were dominated of
biomass. The dominant species of individual was A. japonica (glass eels), and subdomint species included C.
ectens. The fish biomass catched of fisherman in the Imjin River (Paju-si) were 83.6~240.3 t by each year.
The year 2011 and 2012 were decreased rapidly. Among these, M. cephalus (48.0 ~80.0%), C. carpio (6.7%),
Carassius auratus (4.9%), Silurus asotus (3.9%), Takifugu obscurus (2.5%), Anguilla japonica (adult, 2.2%) and
Pseudobagrus fulvidraco (2.1%) dominated of biomass. Body weight of glass eels at each year were 0.03 ~
1.13t, average 212.0 kg and 1,325,000 individual by 0.16 g each one individual.
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o] A AAAEY] g3 d7E v)EEkd (Kim,
1974; Hwang et al., 2008; Hwang et al., 2009; Hwang,
2010). A7} shFek a2 wIzkl &) BAlF o
o SRl Aol FHERE 2AA oo} A
o] k=g FABI St AR 2] 9A7 &
Fole o} Wy wrh AXHe] QA gk} HHA
79 oo AfET FRAe] & wAHe Wl ot

e
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AAQ oF +AHLE FA3t 25 (Byeon and Lee,
2006). webA] £ A= W7H) 2 EAAG olo] A
Aol WS & mAFe] QI olfel YT FL2Ab)

1. ZA XY " 7|z

o] 74, ofF A, Aol 24F Ald ML 918l
20081 2E] 201291717 ARSI om 2A} Al7)= 3
4 olf7t Aoz s Al71Ql wiE 44,5
4, 6490l AAELIT) 20097 YA Aoz o7 &9
I ojgdo] FAE e 2ARE AABHA] Z3HTE 2AF A
A 927 3 30 AAH (7= A A vt
Al B s, A vk, WzE])el A AlAE
oo} (Fig. 1).
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o] 7o) A ell= Al 238& $lal] A=
o (Ze] 50m, G+ (I 10m, A2 3m), FE 2x
mm)g 24A17F AA F pAEgTE AAde] o]e] of
F& AR NAE AEAT 1272, Dol 30m, ¥
o 05m)& A F 6417 ol Fol +75keh. 44lol
2m o2 k2 pulRelME B (FE 6X6mm)}
Zo) (9% 4x4mm) 52 ALESe AL ool
2o APlN 54 sl W 24 5 24 ek
F, 98 8BS A A 10% formalin o2 743}
of AgAA FAsIAH. o1 Fe] FAelE el
A 7kx] W=y A% (Uchida, 1939; Chyung, 1977,
Kim, 1997; Choi et al., 2002; Kim and Park, 2005; Kim
et al., 2005)Z o] £3}9] 1, 27771 = Nelson (2006)<
Bxaseh 7 24 499 olF 24 BAL $H=

A4~ (McNaughton, 1967), £t}efA X4 (Margalef,
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Fig. 1. Map showing the fish sampling stations in the Imjin River
estuary from 2008 to 2012.

1958), #5% (Pielou, 1975), =EX % (Margalef, 1958)
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ZAPZ|ZE Fot 28 o5 3 183} 42%]%l 3 A
4= 256740185 (Table 1). o] 5 o]& = o)olz}
(Cyprinidae)el] &3}= Zo] 14% (33.3%) 0.2 714 w
Lo A2 2R3}, O tHeo 2 ulEo] 3} (Gobiidae)
o &3l Fo| 9% (21.4%), A7 7} (Bagridae), v}eh
vl o] 3} (Osmeridae), ] 3} (Mugilidae) 5ol &3l &
o] 247} 2% (4.8%) 1tk L 9] 137 el = A 15
A Z3ste] Z3Fo] Wl A o9} 3Lo] o)ejte}
sl &3l Fo] FH3I oM 53| ol
43 Fol ugked o Ak 290) YA Sl
A 714G elo 7] WEel Aoz gk 9317}
390l A4] Byeon and Lee (2006)2] A} A] o] 3}o]
&3k ofFo] 47.5%% ¥ ZAMRG EShAL wHEeld}
o &3l Fo] 11.3%= ot} 20061 =AF= 93
% Sesh 2ol 24 Aol Zgsslent & =
At A BFF-ol =3tEe] o] FojPom g 7|4
A7 B0z ool o5 THu} Ahsha v
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zo] EAE Y A% ABAE AL 71Fe] o
797k wed (eon, 1980), & 24} 208 879
o= A ABY BARTHE 7159 54 1}

B Qe Ao BerEdh 97 FR9 shRol
AME 25% (31.1%), 37 379 735 8% (16.3%)¢]
Z33= 7oz od¥x gl.em™ (Choi and Byeon, 1999;
Byeon and Lee, 2006) 2 ZA} $£o| M= Ad), £
e, 3 B, HE o] F2EA dgen Hzte] &
o] Algtee] ApArdo] kst fHel st o|n
g=rafgo] v A Aoz st

8% F oA =45 HelF2 H5o] (Cara-
ssius cuvieri)®} 2o (Ctenophayngodon idellus) 27 9]
Z33d A A PR FHR-E=E 0.06% 2 w5 Wt}
S ofFo] EAFA v)FE IS s vjo)
Aew A7 QA% SFe B3 SRl A
Amztoly T - A2 AAH EFZ (Lepomis macro-
chirus)3} ¥\ 2~ (Micropterus salmoides)7} *]2}3sl}
(Byeon and Lee, 2006; Choi and Byeon, 1999) £ A}
sde Aadon FUHA ol BT wae
SRR 7|9l HE3HA] Rate] E3sA] ke
Aoz ekl

Z83 % F £FFgeld 3= £ 175405
%), WA G 76470 A (3.0%), WA =2 98,937 2 (25.5%)
2 F5o vl AL wis- HAe) 354 o el
&= F2 W] (Anguilla japonica, 2R 7ke]), -g-o]
(Coilia ectens), ¥)o| (Hypomesus nipponensis), -2-o1 (Ple-
coglossus altivelis), =3} o] (Neosalax anderssoni), 3+
B (Takifugu obscurus) 5 6% (14.2%), 7§ A= 19,137
(74.5%), AAZFE 159,159 g (40.4%) 2. Z2ol] 18] 7}
Ag7t vl$- FH3HAT. ol AR} At 44
3} 590) 2 2ALE AASG7] dEolch m3pel
D3 QA7 SRl 288 99k (Choi and
Byeon, 1999; Byeon and Lee, 2006) 2 Z£& 3} (7]
F)of| Z3tste] E83H =T o= Kim er al. (2002)2}
ARGt 7| oF F9-A o] (Saurogobio dabryi),
HAX}7W (Leiocassis nitidus), 73 o] (Trachidermus fasci-
atus), 757 ¥l (Repomucenus olidus), *4-(Chaeno-
gobius annularis), 1 B-FZ"} = (Tridentiger bifasciatus),
QB A ul= (Tridentiger brevispinis), o2 % (Triden-
tiger barbatus) 5 8% (19.1%), 3,7067\A| (14.4%), 2 A
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Fig. 2. The life type collected fishes in the Imjin River estuary
from 2008 to 2012.

o 38,5912 (9.8%)2 & Sl w3l AYA|FFe] Aol
YEE Fo] 28Tl &3] diolth skl A
o] (Konosirus punctatus), %] (Mugil cephalus), 7}5]
(Chelon haematocheilus), 22X (Hyporhamphus inter-
medius), Ao} (Lateolabrax maculata), 3732 o] (Colli-
chthys lucidius), ¥]=3W-5% (Acanthogobius luridus),
Z7}5 (Synechogobius hasta), "% (Lophiogobius
ocellicauda), 7\ 2~7) (Odontamblyopus lacepdii), 7§ 419
(Cynoglossus robustus) 5 11% (26.1%), 2,0677§4] (8.1
%), AAF 97,544 g Q4.7%) 2 Fsh WA Fo] Tha
Fpaode 97} BT vickeh A28 7)4 ol
B R E s R R s
4k o157} olEekel A%eblel A DAL 34
S 9 Aoz AR ol Skl W 37
I 7 27k Sel= #2392 (Hwang and
Rhow, 2010; Hwang er al., 2010; Moon et al., 2011) ©|
£ 4og o5 A4 Aoz A7Ech(Fe 2)
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2. 7HH+ R WA 8|

B 2N A Fel" F 2% F A AN
b 2 T WA (49.8%), 301 (23.3%), A ©]
(8.1%), 7¢F7 el (3.3%), B3] (2.9%), 7}5] (2.8%)
T ollem EaEaele] &3k oo 23 A4S
E A A M= §01 (33.6%), 7o
(14.2%), ¢J o] (Cyprinus carpio, 10.5%), %2 (9.1%), ¥+
A 0] (7.6%) 5o F53kA} (Fig. 3). WA 49} w4
Apelg vepigdEd ol oo = we Az
gtk st QA7 el A (Hemibarbus
labeo)7} A5l Q1A FH3HA £33 A3 (Choi
and Byeon, 1999; Byeon and Lee, 2006; Moon et al.,
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Table 1. A list and individual number of fishes collected at each station in the Imjin River estuary from 2008 to 2012.

Years
Scientific name Total Remark
2008 2010 2011 2012

Anguillidae

Anguilla japonica 6,396 5,528 353 517 12,794 Mi
Engraulidae

Coilia ectens 4,983 412 189 401 5,985 Mi
Clupeidae

Konosirus punctatus 1 1 Se
Cyprinidae

Cyprinus carpio 22 10 12 3 47 Fr

Carassius auratus 22 23 21 16 82 Fr

Carassius cuvieri 1 2 10 3 16 Fr, Ex

Ctenophayngodon idellus 1 1 Fr, Ex

Acheilognathus lanceolatus 9 9 Fr

Acheilognathus rhombea 1 1 Fr

Hemibarbus labeo 9 159 10 40 218 Fr

Microphysogobio jeoni 9 1 10 Fr,E

Saurogobio dabryi 1,371 290 109 307 2,077 Br

Aphyocypris chinensis 1 1 Fr

Zacco platypus 2 2 1 2 7 Fr

Opsariichthys uncirostris amurensis 5 16 2 17 40 Fr

Erythroculter erythropterus 34 23 4 20 81 Fr

Hemiculter leucisculus 53 43 57 59 212 Fr
Cobitidae

Misgurnus anguillicaudatus 1 2 1 4 Fr
Siluridae

Silurus asotus 4 9 11 1 25 Fr
Bagridae

Pseudobagrus fulvidraco 1 2 5 8 Fr

Leiocassis nitidus 169 11 5 70 255 Br
Osmeridae

Hypomesus nipponensis 6 1 1 8 Mi

Plecoglossus altivelis 14 28 3 45 Mi
Salangidae

Neosalax anderssoni 4 196 1 62 263 Mi
Mugilidae

Mugil cephalus 28 13 41 Se

Chelon haematocheilus 499 24 133 72 728 Se
Hemirhamphidae

Hyporhamphus intermedius 2 5 14 17 38 Se
Cottidae

Trachidermus fasciatus 37 13 36 4 90 Br
Serranidae

Lateolabrax maculata 633 9 6 87 735 Se
Sciaenidae

Collichthys lucidius 4 4 1 9 Se
Callionymidae

Repomucenus olidus 838 9 847 Br
Gobiidae

Acanthogobius luridus 2 12 14 Se

Synechogobius hasta 179 179 Se

Lophiogobius ocellicauda 267 1 268 Se

Chaenogobius annularis 1 1 Br

Rhinogobius brunneus 1 1 2 Fr
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Table 1. Continued.

Years
Scientific name Total Remark
2008 2010 2011 2012

Tridentiger bifasciatus 20 59 3 116 198 Br

Tridentiger brevispinis 187 29 17 4 237 Br

Tridentiger barbatus 1 1 Br

Odontamblyopus lacepdii 9 3 12 Se
Cynoglossidae

Cynoglossus robustus 42 42 Se
Tetraodontidae

Takifugu obscurus 17 21 3 1 42 Mi
Number of species 32 31 30 29 42
Number of individuals 15,854 6,930 1,046 1,844 25,674

E: Endemic species, Ex: Exotic species, Fr: Freshwater fishes, Se: Seawater fishes, Mi: Migration fishes, Br: Brackish water fishes
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Fig. 3. The relative abundance of individual and relative proportion of biomass (g) collected fishes in the Imjin River estuary from 2008
to 2012.
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Table 2. Dominant and sub-dominant species in the Imjin River
estuary from 2008 to 2012.

Years

2008 Anguilla japonica (40.3%)
2010 Anguilla japonica (79.8%)
2011 Anguilla japonica (33.7%)
2012 Anguilla japonica (28.0%)

Dominant species Sub-dominant species

Coilia ectens (31.4%)
Coilia ectens (5.9%)

Coilia ectens (18.1%)
Coilia ectens (21.7%)

2011)9} =Fo]7} Qi ot 87 shF-dol A =A s A=
(Hwang and Rhow, 2010; Hwang et al., 2010)&}= A}
seiek

29 AA4E Nzos
W w8 e
WAel el A 4
o}9AEE Sl oo ol
2 354 olgolth 97 A7 H54 o
Fol 28 A4k oS ¥k WekTole
| (Hemibarbus labeo)7} £ ZF o0z B zA}e} z}o]7}
2litk (Moon et al., 2011). 7}stF9 2A= Al Alo]
b 285 e AATE el 2AEL) e
o At 2AEA e Helon gukd 97
S QA7 A FA% $ol7t Al
gloJ A $-%Zo]9lt} (Choi and Byeon, 1999; Byeon and
Lee, 2006). 3745} 9Ja174e] 749 dRws} oo vhe
shrelol Paolel $Ah $Ase dusk 2ok
s7odol i Qdaee] We] 23 Awaelst goirh
ez ZHTH AU s B AFdem o
$aj9] ol 7 3479 shelal Alke sk A
2 543} YAske ez Az,

N
=
= ool o

ol

Z¢ ZAF XA o] FTA A Fo) W BAL Table
33} 7o} oA % = 7 2AF AAA] 0.50~0.86
2 20104944 71 =9kar 20124 71 ekt Eo)
of= 24 0.96~2.1802 20120l 7} =94t o
Ex A4E 028~0.652 oy FEFHR
321~4312 94 #2340 $41= 1147} Aubq o=
=9lom o= AWiAle]7} tiEgF &3
WA} FRAT RIS $Hme
A AR wl ek FekkE ASE 9% B

3Fe| 4] 2.64~3.152] (Byeon and Lee, 2006) 7 ¢
vl ke ol 34 o1l ARzt gol9

Table 3. Fish community index, base on the Margalef’s species
richness index (RI), Pielou’s evenness index (E), species
diversity index (H') and dominance index (DI) in the
Imjin River estuary from 2008 to 2012.

Years DI H' E RI

2008 0.71 1.69 0.49 3.21

2010 0.86 0.96 0.28 3.39

2011 0.52 2.18 0.64 431

2012 0.50 2.18 0.65 3.72

Total 0.73 1.71 0.46 4.04
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Fig. 4. The relative biomass (%) on fish species were captured by
fisherman in the Imjin River (Paju-si) from 2008 to 2012.
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Fig. 5. The biomass (kg) of Anguilla japonica (glass eels) were
captured by fisherman in the Imjin River (Paju-si) from
2002 to 2012.
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99 Aoz 349,

20083 HE] 201240714 QA7 37l o) F &
sk el 448 2AR A3 83t 2k A7 9
oJft & 185} 42%Fo|glom o] F T fFS B
RX] (Microphysogobio jeoni) 1202 153 =7}
0.04%°) 5k, 2ol X =7 9 o] FL B0 (Car-
assius cuvieri)®} %] (Ctenophayngodon idellus) 2% |
Z33 3 NAS Rl T 006%1 uj-¢- Skt
2383 A% F £FHPo 3 2 175(40.5%),
39X 6F (14.2%), 7144 8% (19.1%), s Ake] 115
(26.1%) 5 o|5Ieh A% FA} 2& Eo Aol
(Anguilla japonica (glass eels, 49.8%)), -] (Coilia ec-
tens, 23.3%), -4 o] (Saurogobio dabryi, 8.1%), 745
Z o¥el| (Repomucenus olidus, 3.3%), o] (Lateolabrax
maculata, 2.9%), 7} (Chelon haematocheilus, 2.8%)
= olgdom] AA|Ek] 9le]r]= C. ectens (33.6%), C.
haematocheilus (14.2%), ©d o] (Cyprinus carpio, 10.5%),
%o (Mugil cephalus, 9.1%), S. dabryi (1.6%) S-°] FX-

st 2L A Qo] A. japonica (glass eels)
o] C. ectens7} oF$-HEF o) FFAA Azt
o]2)%l oFe 83.6~240.3t0]gl.em 20113} 201219
HA3] ATt o189 o F F AT 9l M.
cephalus (48.0~80.0%), C. carpio (6.7%), %] (Caras-
sius auratus, 4.9%), W 7] (Silurus asotus, 3.9%), 3+
(Takifugu obscurus, 2.5%), A. japonica (adult, 2.2%), &
AW (Pseudobagrus fulvidraco, 2.1%) 52 <08 F3.
ket A7t 8= A japonica(glass eels)= 2F-2 0.03
~1L13te]3lar A+t 212.0kgelslom AT - A
Zo] 016202 <F 1,325,0007] 4] o] c}.
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