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Abstract

Fish community characteristics was investigated in Namyang Lake and tributaries in Han River

basin, Korea from April to October 2015. During the period, there were 5,672 individuals of 20 species
appeared from tributaries (St. 1~St. 6) and dominant species were Pseudorasbora parva (33.5%). Also 5,672
individuals of 20 species appeared in Namyang Lake (St. 7~St. 9) and dominant species were Carassius
auratus (32.2%). There were 5 species of endemic species with Rhodeus uyekii, Acanthorhodeus gracilis,
Squalidus japonicus coreanus, Abbottina springeri and Odontobutis interrupta from Namyang Lake watershed.
The frequency of endemic species were higher tributaries (18.5%) than Namyang Lake (15%). Exotic species
were 3 species with Carassius cuvieri, Lepomis macrochirus, and Micropterus salmoides. there were appeared
more frequently Namyang Lake (15.0%) than tributaries (7.4%).
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3k u|Zth(Joy and Death, 2001; Park et al., 2005). <7
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2009).

FEZof| e A= Aol BRE A (Cho and
Chung, 2007), =28 €Al 7173/d ¥ 7} (Han and An, 2008;
Kim et al., 2008)2} HejA Y] FF+x D YA EF
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mEtA 2 At "WEEQ} sk
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ZAR AL FFs 2 §98l= SF4 (Tributaries, 67 A
1} E¥ s W (Lacustrine area, 37 X&) A o<}
o] F 9/l A-S WA (Fig. 1). st =A
= 2ARAE 7122 5H W 200 m (% 100 m, 3+
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Fig. 1. Locality of survey stations in Namyang Lake watershed,
Korea. ®: Tributaries, A: Namyang Lake

oFH o] {418tk (GIHE, 2007).
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Table 1. Environmental factors at each station in Tributaries of Namyang Lake watershed, Korea.

Bottom structure*

Stations River width Water width Water depth Water velocity

(m) (m) (m) (ms) M s 6 P ¢ B
St. 1 61 30~60 1.0~1.5 0.1~0.9 5 15 20 20 30 10
St. 2 20 3~10 0.1~0.3 0.1~0.6 10 20 30 20 15 5
St.3 60 13 0.2~0.3 0.1~1.9 30 40 20 10 - -
St. 4 52 20~40 0.3~1.0 0.5~1.5 25 30 15 10 10 10
St.5 30 10~20 0.1~0.3 0.1 60 40 - - - -
St. 6 45 20 0.5~1.5 0.1~0.2 90 10 - - - -

*M: Mud (<0.1 mm), S: Sand (0.1~2 mm), G: Gravel (2~16 mm), P: Pebble (16~64 mm), C: Cobble (64~256 mm), B: Boulder (>256 mm) by

Cummins (1962)

| 4€, 64, 8¢, 108) AT o] 79 LS YaH
FARE 9 3 2 AL ol 5 F (NIFS, 2015)°] o} 5918k
Ao g3t St. 1~St. 60l A-F EF(TEWH 16
mm) 103 e, Z (=W 10mm) 29 308 7|&o 2
ZAVEFR I, 340 P St 7~St. 9= Arzha (TR}
2 E237] 124 27 mm)T 314 (10 mm) 25)S -G
I dajste] A 24X7F AXS & FATHE UL
2 2R A-E AR AR dFolA 585t

3ttt % 5742 Kim and Park (2002)
2 #Zastgon BEEA A S Nelson ef al. (2016)2] 2
& T 2UTEE el 93 2ANEE 2ET
23} 442 7|90 2 Primer 6.0 (PRIMER-E Ltd, UK)
2 Apgsto] AW S H =% (McNaughton, 1967), T
S A4 (Pielou, 1969), #5 =X (Pielou, 1975), TH =
A 4= (Margalef, 1958)F ®#43toH, fFAEA¢= £4
SAE dxof et HAE E£017] A Logx+DHE ¥
% & Bray Curtis similarity2 43} th E3F FALER]
+ YRR 7t 24N 2E B8 AR PO
2 group averages &-831 ).

295 SFET 3EE 2247 (Bushnell, yard-
age pro)E ARkl S48 F452 5 (Flowatch,
IDC)E AHEae] BN ST AT RE
Cummins (1962)¢] WL 883t H (Mud, <0.1 mm),
23 (Sand, 0.1~2 mm), = 2} (Gravel, 2~16 mm), FA-Z
(Pebble, 16~64 mm), ¥A+Z (Cobble, 64~256 mm), =t
= (Boulder, >256 mm)Z &3}ttt o]stsld &7 aQl
¢l 4&, A7| A= (Conductivity), & (Salinity), &2AF
2% (DO 2 Z47] (YSI-MPS-556, USA)E AH&-5}
2AbsoLh

g

-

2 o)
Gt St. 1~St. 4= 5
27t ARolA SHRE 245 2 D9 HiFo] F
= AFS B} St 59 St. 62 HI¥ZE FUHE
AFEN W 2ARHEY f&o] =Floy sHb2
= 2 2 FAHE 29 FHE F2 o|FUh FF
T U 2ARAEY $AHLE Bt 3.9~7.0mE FFRA 8t
FEZ4E G

skl A HE ol3std a9l Fig. 29 &t &
< R AHelA 8ol w1 10 Wt A7
Tl g BEE 300uS cm™ o] 2 YERG D, Bk o
SFoh= St. 1~St. 42T HYE 2 FUE= St. 591 St. 6
o A71A=EE ol 8 A SAHN=T, AFAHS 4
Foll AZFRA &} AR 7 DR o glom debdETh
F&ol =1 A4S 2t dFE Ul 2ARE2 A7
Z=7F 1,000 pS em™ o4 EA Yehgon, 8€d thax
Hadste B¥FS EAh g 1089 St. 5904 7HE =
A et 8o St 1914 7P WA Uehgen, 7]
A== g np7HA 2 g Wolld 7H 9ken, St
59} St. 60] LeHH A S0l vl #A vebth &4
g o] F7he wEt Fadhs A¥E 2, 108
of St. 2014 71 A UEhsa 8ol St 6olA 7MY R
A Urebste

8918 Table 13} Zch &
|
A<

-
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FEE FA A4sts olfe F 153 33F 11,571
MA RBAZE 171.2kg)7t 283AL, A5 LAEL
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Fig. 2. Seasonal variation of water quality at each station in Namyang Lake watershed, Korea.

B0 Carassius auratus (27.9%), o}-AE£2 ZAHo] Pseu-
dorasbora parva (18.5%)2 LEFGTH(Table 2). &3 o
7 % Yol (Cyprinidae) o 77} 152 AA T4
9] 45.5%%F A8+ AL, 501} (Gobiidae) 3, 1| Fe]
I} (Cobitidae)2t 7 A2} (Centrachidae) 2Z0] £& 3}
a1, WAool I}k (Anguillidae), ™ 7] 2t (Siluridae), 5AF7H 2}
(Bagridae), ¥t o] 2} (Osmeridae), ¢} (Mugilidae),
4 A}2] I} (Adrianichthyidae), 8H5-*| 2 (Hemiramphidae),
=93] 2|3} (Synbranchidae), 5423 (Odontobutidae),
5501} (Belontiidae), 7}& X3} (Channidae)”} ZF 1
T4 EdstHth L /FFL ZAIS°l Rhodeus uyekii, 7t
AG A= Acanthorhodeus gracilis, &Y Squalidus japo-
nicus coreanus, Y WZ| Abbottina springeri, @S5 A2
Odontobutis interrupta 5%°] 23391, YHFTS G5
o] Carassius cuvieri, %72 Lepomis macrochirus, B2~
Micropterus salmoides7} 3% HE3IHTH AA] ZAAH
Z St. 304 17522 7P e T o 77t EdsH9 L,
St. 894 12F 0 & 7P A2 Fo] &5 MAlF=

St. 9914 3,08674AE 714 wokom St 6o A= 148704
o A QAT WAL St 7oA 58.4kgo 2 TP Wk
o St. 694 4.7kgo] &3S}

Jeoks 2915k Ql St 1~St. 69 AHH oFL 27F
5899704 (40.6kg) R om LHFTE 5ol oheET S 5
o2 UENTH(Table 2). 1459 &3 H&S FYsHA
oA AA 28 29 18.5%91 dETAFE HA A
A oA Edstlon TR EA e B U
St. 60|41 2+ 1074A] o|st2 &@stich. ZHAlB-ol= St
2~St. 4, St. 694 &3P St. 30| 4 JFH o2 g
woh R = ek of] dfdst= St 1, St. 3, St. 404 &
oy o2 §UskAQl St 5~St. 60l EHHA| &
At AT gaolet viAart Sdst WA F9 7.4%
E A3kl o, viAs fYsHEQ St 59 Wekd AR
Y stF7HA & QA SdsAAT Y ols fdshd
&l St. 6ol Ak A = At

oS (St. 7~St. 9o A= 20%F 5,67270A) (130.5 kg)
7F ARE DL $HFTL ol ob AT AR YEy
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Table 2. The list and individual number of collected fishes at each station in Namyang Lake watershed, Korea from April to October 2015.

Tributaries Namyang Lake Total
Scientific name Korean Remarks*
name St.1 St.2 St.3 St4 St.5 St.6 St.7 St.8 St9 N RA*

Anguillidae W7o 2t

Anguilla japonica W0l 1 4 5 0.04
Cyprinidae Jojxt

Cyprinus carpio o] 1 20 67 15 1 57 7 168 1.45
Carassius cuvieri w50 6 23 2 3 34 0.29 Ex
Carassius auratus 5] 107 359 435 374 50 71 1,554 123 152 3,225 27.87
Rhodeus ocellatus == 9 54 63 0.54
Rhodeus uyekii Z+A] 50l 27 103 14 5 149 1.29 Ke
Rhodeus notatus HE7yo] 31 31 0.27
Acanthorhodeus gracilis A G A 2] 4 4 0.03 Ke
Pseudorasbora parva 5] 78 346 834 702 3 14 165 1 2,143 18.52
Squalidus japonicus coreanus 7Y 10 3 49 308 370 3.20 Ke
Pseudogobio esocinus Z A 58 46 104 0.90
Abbottina springeri fjuf 2] 1 143 2 146 1.26 Ke
Aphyocypris chinensis A=A 1 2 1 4 0.03

Zacco platypus T 2}u] 23 184 212 36 2 2 459 3.97
Erythroculter erythropterus — 73Z&X] 23 31 108 162 1.40
Hemiculter eigenmanni 2g] 2 1 10 14 90 16 46 179 1.55
Cobitidae u) 2] 1t

Misgurnus anguillicaudatus T3] 9 15 3 2 20 1 1 51 0.44
Misgurnus mizolepis o] etz 8 1 6 15 0.13
Siluridae | 7] 2t

Silurus asotus 7] 1 2 1 4 0.03
Bagridae S22

Pseudobagrus fulvidraco FAN 1 5 28 2 2 38 0.33
Osmeridae v}y of 1k

Hypomesus nipponensis Ho] 1 1 0.01
Mugilidae o3t

Chelon haematocheilus 7o 2 2 0.02
Adrianichthyidae SR e

Oryzias sinensis HE5AE 369 413 47 8 29 944 8.16
Hemiramphidae s3- x| 1t

Hyporhamphus intermedius &34 10 10 0.09
Synbranchidae =

Monopterus albus =339 2 1 3 0.03
Odontobutidae BARE T

Odontobutis interrupta dE=2FA1E 11 5 15 1 9 5 1 47 0.41 Ke
Gobiidae 5ozt

Rhinogobius giurinus ZELsE 1 6 52 3 1 59 122 1.05
Rhinogobius brunneus el 13 51 47 100 46 6 1 264 2.28
Tridentiger brevispinis UEHAY= 2 1 2 1 6  0.05
Belontiidae S8}

Macropodus ocellatus HE50] 1 1 0.01
Channidae 7HER| 2

Channa argus 7HEA] 2 2 0.02
Centrachidae AL

Lepomis macrochirus =27 86 218 658 962 8.31 Ex
Micropterus salmoides Hj A 1 4 1 19 50 43 1,735 1,853 16.01 Ex
Number of individuals 623 1,425 2,007 1,432 264 148 2,095 491 3,086 11,571 100.00

Number of species 13 15 17 13 14 15 16 12 15 33

*RA: Relative abundance (%), **Ex: Exotic species, Ke: Korean endemic species
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Fig. 3. Relative abundance of individuals and biomass of collected fishes in Namyangho Lake watershed, Korea in 2015.

Table 3. Dominant and sub-dominant species of each station in Namyang Lake watershed, Korea.

Stations Dominant species Sub-dominant species
St. 1 Oryzias sinensis (59.2%) Carassius auratus (17.2%)
St. 2 Oryzias sinensis (29.0%) Carassius auratus (25.2%)
. . St. 3 Pseudorasbora parva (41.6%) Carassius auratus (21.7%)
Tributaries .
St. 4 Pseudorasbora parva (49.0%) Carassius auratus (26.1%)
St. 5 Rhinogobius giurinus (19.7%) Carassius auratus (18.9%)
St. 6 Carassius auratus (48.0%) Hemiculter eigenmanni (9.5%)
St. 7 Carassius auratus (74.2%) Pseudorasbora parva (7.9%)
Namyang Lake St. 8 Lepomis macrochirus (44.4%) Carassius auratus (25.1%)
St. 9 Micropterus salmoides (56.2%) Lepomis macrochirus (21.3%)
o ARFY S HES 15.0%2 FASHHED o 2 2 Table 33} 2t 2ARA Y] AR digst= St 1, St.
A vebgdth fYFl digste st 7oA dESARRE 29 $HFE WESAE Oryzias sinensis2 YEFEIL of
277t 2dstAeH, 2L AMRE 248 Fets $EEE Bol= itk AZKE AU AFEE st

il btk AL AR 29 B2 150%2 9
shmt 5 o g ulgo] ¥ AC® ushye ¢
skl 2R e BEZo] & Yold £& ug
(17.0%)2 28343 22 HA-F-2 T (Centrachidae)o]l
&oh= F waE T AA 28 FY 32.2%°
Gt SAEE B9t

Yt FAstHNA 2@ AA AR AA
fEREEE= 5H0(27.9%), A& (18.5%), HH/\(16 0%),
F4(83%) ©2o2 YEIGL, AT ddSi=s &
(44.2%), 324 (19.2%), 73=3] (8.6%), vl (5 %) <=2
2 Uey AR, A BF g0l vFo] e 2 A
OS2 Yehgth(Fig. 3). 248 2ARAHE $AFH oFAF

A}
I

=
=

3% ol AFSHE s 4 AW SHBL ol

T o} S8 ES Fol2 et deka R fUss
St. 5= ZELE Rhinogobius giurinus®] $-A3tF o F

o7} ofedE o= heht St 62
7} obeAFoR Uehtt debs

Bol7k $21F, X2l

Ar=ol St. 7L Hojr}

SAHFAT FoI7} ohS Mol FFBE fTE Wb
AL Y FFS AR WL Aos FRHYTh YIS
259 .89 $HFL BEL, }9HFL Bol2 e
U 2 E BAE FERAY) ARBOm, dFE SR

ol 5199 $AFL WA HAY 562%F ANWL of
eAFe 22U Yehieh
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Table 4. Community indices of each station in Namyang Lake watershed, Korea.
Tributaries Namyang Lake
Indices
St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9
Dominance 0.76 0.54 0.63 0.75 0.39 0.57 0.82 0.69 0.78
Diversity 1.32 1.68 1.83 1.48 2.20 1.92 1.09 1.56 1.33
Richness 1.87 1.93 2.10 1.65 2.33 2.80 1.96 1.78 1.74
Evenness 0.51 0.62 0.64 0.58 0.83 0.71 0.39 0.63 0.49
St 4
E
@
St3] @
in
st2]| &
m
o
St 1
St.b
St.6
sto] £
8
ste| £
>
E
. . . , st7] &8
20 40 60 50 100

Similarity (%)

Fig. 4. Dendrogram of survey stations based similarity on cluster analysis using fish community in Namyang Lake watershed, Korea.
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FHEATE 9YE 4 7°] 0.822 718 &%k FFet FAsAAM Jojnt 77 BAE Hol=
I 548k St 571 0.39=2 } ‘;& A UEbEtH(Table 4). @42 f2luet Adde a2 AUt sided &
29 ZAAHEAA 0.5 olde) FAE UElt e A3 AT Jeon, 1980). GOl o7 F 22 &

AgE 1.09~2209 M2 YeI St 5904 7HE & Yot FgFT oA & AolE =l U AlA
A e st 7914 7P A vebgen F FR=A 0 = 2 Zoly dollA MAS= BEA Erythroculter ery-
e 1.65~2.809 HAAL St. 6014 7HF =A YEl  thropterusE AT 1459 o} 77F S8 21(93.3%),
I St 494 7HE @A YERstth 5 EASE 0.39~0.83 AT AE 8F0 EAINATH(53.3%). ol L
o WG St 5NH 0830 1% ¥A UERET SL7 SolAl oF EAbe] ALEE ol 79 Hol2 Holn], B4
oA 7HE A Ut 94T AA 2ARRHY S8F 7PERE A FRolu S AL o] R R T Joint
I A gl 2AS fAE EA 2R, fAE BHE o{RY F 4 FUHE & & Aotk B3 H¥E =
& 60 Fo A R Hek(St. 1~St. 4), W FA¥TE ARAFHAA = FUSHHTL 2 YTl v 2ESG=
(St. 4), FIFE FURD (St 6), FFZ AL (St. 7~St. 9)  ° FHol =UdE I viLet ER2ALS A Y
o 47 AFLE R Eo] Yegth HtHoE fiEHe 22 FAHAE ZHAZ|L 2™ (Kim er al., 2013; Lee

St. 5= IeHd Aed 7PgA vebdy g¥EE A+ eral, 2013; Ko er al, 2018), e Yojit ol{RE F=E

Ar|L St 68 YoFS E=9l 77te SHATAE Hg) EA)3}7]9 (Jang et al., 2006; Ko et al., 2008) '§ %3 2] <
(Fig. 4) ol ol 57} Uakaol ula) ZAgo] A F 2] ol
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Table 5. Occurrence comparison of fish species in the Namyang Lake watershed from 1985 to 2015, Korea.

Year
Scientific name Korean name Remarks*
1985' 2005° 2009 2015*
Anguilla japonica w0l + + +
Cyprinus carpio %] + + + +
Carassius cuvieri 95 + + + Ex
Carassius auratus ol + + + +
Rhodeus ocellatus A= + + +
Rhodeus uyekii ZkA]go + + Ke
Rhodeus notatus HgE7g0] + +
Acheilognathus rhombeus gA2 +
Acanthorhodeus gracilis k=l + + + Ke
Pseudorasbora parva el + + + +
Squalidus gracilis majimae &AM + +
Squalidus japonicus coreanus =) + + Ke
Hemibarbus labeo X +
Pseudogobio esocinus 2R + + +
Abbottina springeri Sfui 2] + + Ke
Aphyocypris chinensis H=AN + +
Microphysogobio yaluensis =12t + + Ke, Rb
Zacco platypus T 2fu] + + + +
Erythroculter erythropterus X +
Hemiculter eigenmanni e + + + +
Misgurnus anguillicaudatus IR + + +
Misgurnus mizolepis o] e}A| + + + +
Silurus asotus w7 +
Pseudobagrus fulvidraco BAN + +
Hypomesus nipponensis v o] + + +
Mugil cephalus = +
Chelon haematocheilus 7kl +
Oryzias sinensis F5AH +
Hyporhamphus intermedius E34 +
Monopterus albus =33g +
Trachidermus fasciatus 70| + +
Siniperca scherzeri 2718 +
Odontobutis interrupta AEFAH + + + Ke
Acanthogobius flavimanus 2AYE +
Synechogobius hasta Y= +
Rhinogobius giurinus ZE0s + +
Rhinogobius brunneus o] + + + + Rb
Tridentiger bifasciatus NEFEYS +
Tridentiger brevispinis NEARYS + Rb
Periophthalmus modestus dET-5o] +
Macropodus ocellatus HE50] + + +
Channa argus 7HEA] + + +
Lepomis macrochirus =54 + + Ex
Micropterus salmoides Hj A + + + Ex

! Choi (1985), % Han and An (2008), 3, Pyeongtaek-si (2009), *. Present study (2015)
*Ex: Exotic species, Ke: Korean endemic species, Rb: Riffle benthic species
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