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Abstract

The community structure and ecological characteristics of fish community in Lake Paldang were investigated from May to
September 2008. During the survey period, 53 species belonging to 13 families were collected. Dominant species was
Squalidus japonicus coreanus representing 81.8% of total number and 25.7% of total biomass of collected fish and
subdominant species was Lepomis macrochirus representing 3.3% of total number and 18.9% of total biomass of collected
fish. There were 20 Korean endemic species (38% of collected species number) including Cottus koreanus and 4 exotic
species (7.5%) including Micropterus salmoides. The similarity analysis of fish communities among water areas of Lake
Paldang using UPGMA showed that fish community of North-Han River was similar to that of South-Han River area and was
different from that of Gyeongan River area. Long-term variation of fish community from 1972 to present study in Lake
Paldang showed decrease of the species numbers after dam construction until 1994, and gradual increase from 1996 to present
study indicating the disturbance of lentic system by dam construction in the 1980s. The increase of species number in the late
2000s may results in part from the increase of survey sites of successive studies. L. macrochirus which was designated as a
domestic ecosystem-disturbing alien species with wide food niche have shown more than 20% of relative abundance since
1996 indicating the adverse effect on not only fish community but also aguatic ecosystem food web of L ake Paldang.

keywords : Fish community, Lake Paldang, Lepomis macrochirus, Long-term variation, Squalidus japonicus coreanus

1. M2 BP0z A4, BelHa 9o 9wl ofzhg &
FUALES A4t gAY AL, dF ATE Aol
B 197390 BaAd dehg el Fokd = 3 o] ojzgEol s&HA e AR g dFzel
M B8 Ao Tt 2o Ho] AAHHA 2AH < Histe] Q1914 agte] 3 #IBEY dele He AL
FEFEA ABFARATE 379, AP a4urE,  E AIFIDEBY 5, 2008).
AFAA L 365 kol Fate T zrolth @7 A dgue sl FUf Ao dgdeld AN 7
oM Aol AN Tz, F4ol 2u Fepispyt 2 M AFRELEANY 2 AHA T4 dRd 92 =
AEo U daet 2 4o &1 A7 Mol A ol Hlsl s EA < -_r‘zs’Jr 7l g gt A7t
o9 glom FH AL 9uele ok AR, Raa Bl AAHNCH, 53] FFAHA HelF APl 4
2, RQAE, 4542 5 09 £948 2oz ojx  ASHL A R ST iR Mk sell o
o Szozt wEHe] Yok olHF FEAYE ofy  FAE OF IFIANHEES, 1992, FRAFATL,
AP, HolBE FUT LAA SO o]gy + Jod 1980 8T 5, 2008 £IF %y 1097, 341 5, 1999,
B4 5, 2007; Gulati et ., 1990). =3 P Py 9T, 1990 AW 5, 1087 AP 24, 1972).
TSAEA ol gl 1 A& A S 2A| 5L
" To whom correspondence should be addressed. e odFE olsdel I AXFFY WSt WFASH

parkhk@me.go.kr

Journal of Korean Society on Water Quality, Vol. 25, No. 6, 2009



952 UEZ - OIBE - AT - BME - S5 -0 T BHH - MY - WHY - BES
Mol EEZ 29 suzA oL AV wiEPgE 3
Aol B AMZ FF8} o] RojAW o] X Mgt 3l
g F54 AFES 479 o]-zqoi o]%.g].yqq. ;\].ugg—}oq

g Zo] FA7F 24 ¢ Eﬂﬂﬂzﬁ.% sF 1 01 Z} R
Aol M AAH ez 53 ARE FF
WA S7tel det &
A ATHEY
2 dFH e =
ZUE RS AA 4A
3 glon, 1_5145] =44 A
2 ol W F
ATt ole FFFA ) Aok 2
THTE W o o7 IHTE
3 Aoz oAdET
et 2 AN s 295 2 BES
o MAste oFd ZHTEYL BAF,
x 8 4454 59 BHSEHe =4
B 77 233olA 2AME ol f 23
2 s e & *FHst ofF
b shetstalzl sfith

iy

g ﬁ
ol
[y
[(o]
O
J

Jo

N 2
o X
2

O

1

S 2
o
K

BN o

_9,—11: =ha

0y
—-Ll

oo Of A o r
oy

o2 K

P =

21, ZAZ|2E & ZARKIE

ZAIZEE oA Butel 9 JFEe HE 59 9
T wiAsk] st FebE A3 F2 FRSk] (2008
9 59 89~6¥ 169)7 71420089 9€ 19~99 99)ol
AA & 28] 2AHE AASIATH

ZAAAHL BED F9& TF U(lacustrine ared) Y
I FUAA(ributary) 22 FEIIHOH TF U RAME
d 5 ¥Ry, 9d 79, 58 9, d4d
oA Z F9EE F2AUE F4H L2 AP F4
AR BF5Y G 922 FY=HEe 7 A, &
S FHeE fFYEHE S AAQ 2 A YR
FYEE I AHANA EZSe FRSte AHS FHL
2 AR E A5k THFg. 1)
235 W 2AAH
s L ¥F 79, 271E B3 9FH B2d9 4u4,
HFEFFAl 2AH T

St 2 @ebd 9, FU71E B3 93 H A4

St 3 BA Y, A71e FE AW gFE, 9EF
Al 29 S&Y

S 4 ASH 9, AVE FFF HEW oF

AR ZAAH

stEA - g A, V1% FET A Fg

EX @ FA, 7% FEE AW 357

AFERA L Eebd A, V1R dEE SAWH SAE

TAEH == 8HEE|X| H253 65, 2009

Jojongcheon O i

olsancheon *
P w "

Mookhyoncheon Q
[
Siwoocheon)) oonhocheb

5 ‘r.i. Hajungcheon
- m
St.2 Bokpgtheon
st.1 0 9,

Jungamcheon ™
& ()

Satanchfon
Q dukch
Sungdukchely
St4 g
g Harnkgumcheon {4
Buncheon [ "Hukcheon

()Moogapcheon

Fig. 1. Map showing the survey sites in Lake Paldang and

its tributaries.
5 A Eed A, BE FEE NEE SAE
493 G FA, F71E FEE AetE A
e G FA, AV1E FEL AstE 24"
A - FE FA, V1= FFA EEH Adg
AR B9 FA, 7R FEFA 290 SEE
583 B 74, 37E T4 sE g S99
4 - B A, AV FEFA dE g 39
253 BF A, 371= 7HEE FEYE FEE
w54 B A, AV BT ATE £57
AR SR FA, B71E B3 5EE EE
HAA Ak A, BV BFA] SHH sk
TR AOA FA, B7E BFA 295 74
2.2, Z=ApEHY
T5 ) OF ZARIAE 230F] WA AWD =
£% B8 5x5 mme FAYRADE olgsATh $9
U2 BAYE 2314 F OIS b B el 12

l ¥
75}%‘—, 200) 9 FAHA AZH ZAAE
St 2007)4 01 FEA ‘?J‘?.ﬂONadlng method)

79 ARE Figsr] st A
ZHE 200 m oW, AF A 1

A
ic)
rir
Il
X
3
il
R}
2]
o



[

o8 OiRZE YEISY X B WS 953

2 33593 SY(FE 5x5 mm)$ FFH10x 10
ol g3ta] Y AT

H olfFE 715 3 AFAA A, AS T

, 383 BFo] oEL AT 10% ET=2LE 8¢
P 3 Ao FE BFEAL AFE T

3
3
N o [o

o
© § oo

=

A

oMo Ko
ox
i
L)
[
ol
ol
N
do
ol
2
[
o3
N
o
3
3
o
ol
1o
B
9
rlr
M

A7k 200k HERl o}E2 A AAY AZH FAE S
Fataa, 200k ol AP oFS AREY F 30~
50%E FAHE EE FE5t9 A4 FAE A
BEE FEsH 288 A 7 FA #%E ol&3stq ARA
oFE AAFEE APk ARFY FEH ERE
Nelson(1994), #7133 5(1990), A4 959 (2002), A
Q4 5(2005)S FastTh

A &4 AFY HAEHE gdatr] A& ZEA(Ery-
throculter erythropoterus)(A7¢ 160 mm ©]%), *FI(Hemi-
barbus labeo)(Ad 150 mm ©]4), &5 Z(Lepomis macro-
chirus)(37& 135 mm ©]), HiZ(Micropterus salmoides)
(A 150 mm o) 9 HARFEH & &+ F 9 W
£ES ZAEIE T

1958)2 A&k B¢ 2EE W) £ oFTHY #
e dotnma £l FAES

& AF(Jaccard, 1908)F At&EstaL At
T2 4 F9dE fFAMAYE ISR HaAZR(Un-
weighted Pair Group Method with Arithmetic mean, UPGMA)
° 2 clustring 3F3 Tk

S

Jaccard s Coefficient = m (1)

e

S:iA¥TG jAHY FF =

g, 9 iA%% 449 & 29F

31, BYsel oA Y PATE
20084 ¥ U 7be 28] A 2YS W 98 Fa
A4 29 R RUARY fULAIN B

A, A, £, 5
133} 394 53% 48,

ARTYENL 25 U % RYFAE PRI £F 89971417} ZAH QoM % A
Z=X]4(Simpson, 1949), ETYE=X]$(Shannon and Weaver, HolAE 113 315 40F 2,7450A17), &5 WA+ 9
1963), #5=AF(Pielou, 1966) 2 FEFE=XF(Margalef, 274 35% 46,1540 A7} A1 E A ti(Table 1).

Table 1. Individua number and biomass of fishes collected in Lake Paldang and its tributaries in 2008
o Individual number Biomass (g)
Scientific name - - - - - - Remarks
Pelagic area | Tributaries Total Pelagic area | Tributaries Total

Anguillidae

Anguilla japonica 17 17 2,224 2,224

Cyprinidae

Cyprinus carpio 12 1 13 23,280 5 23,285

Cyprinus carpio(lsraeli type) 1 1 700 700 Ex

Carassius auratus 18 11 29 5,638 286 5,925

Carassius cuvieri 18 18 8,132 8,132 Ex

Rhodeus uyekii 45 45 66 66 En

Rhodeus notatus 143 143 108 108

Acheilognathus yamatsutae 238 547 785 1,064 1,114 2,178 En

Acheilognathus rhombeus 3 3 13 13

Acanthorhodeus gracilis 1,277 35 1,312 9,659 83 9,741 En

Pseudorasbora parva 51 8 59 277 19 296

Pungtungia herzi 10 357 367 28 737 764

Coreoleuciscus splendidus 26 26 104 104 En

Sarcocheilichthys variegatus wakiyae 2 2 2 2 En

Sarcocheilichthys nigripinnis morii 154 154 864 864 En

Gnathopogon strigatus 2 7 7

Squalidus gracilis majimae 1 8 2 13 14 En

Squalidus japonicus coreanus 40,008 40,016 122,300 18 122,319 En

Hemibarbus labeo 1,565 13 1,578 68,388 134 68,522

Hemibarbus longirostris 7 47 54 183 654 837

Pseudogobio esocinus 41 19 60 1,575 99 1,674

Abbottina rivularis 4 6 10 26 26 51

Microphysogobio yaluensis 33 69 102 57 124 181 En

Microphysogobio jeoni 102 102 211 211 En
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Table 1. Individua number and biomass of fishes collected in Lake Paldang and its tributaries in 2008 (continued)

o Individual number Biomass (g)
Scientific name - - - - - - Remarks
Pelagic area | Tributaries Total Pelagic area | Tributaries Total

Microphysogobio longidorsalis 31 31 568 568 En
Rhynchocypris oxycephalus 53 53 155 155

Zacco koreanus 74 74 526 526 En
Zacco platypus 90 449 539 469 2,226 2,695
Opsariichthys uncirostris amurensis 132 132 2,276 2,276
Erythroculter erythropterus 331 331 87,778 87,778
Hemiculter leucisculus 20 20 2,079 2,079
Balitoridae

Orthrias nudus 38 38 154 154
Cobitidae

Misgurnus anguillicaudatus 1 12 13 5 64 70
Misgurnus mizolepis 2 20 22 11 16 27
Koreocobitis rotundicaudata 22 22 317 317 En
Iksookimia koreensis 80 80 358 358 En
Bagridae

Pseudobagrus fulvidraco 2 2 4 100 40 140
Pseudobagrus koreanus 4 60 60 En
Leiocassis ussuriensis 68 68 4,549 4,549
Siluridae

Slurus asotus 54 1 55 10,718 10 10,728
Amblycipitidae

Liobagrus andersoni 2 2 23 23 En
Cottidae

Cottus koreanus 5 5 57 57 En
Centropomidae

Coreoperca herz 38 38 411 411 En
Siniperca scherzeri 5 5 5 5
Centrarchidae

Lepomis macrochirus 1,608 1,608 90,168 90,168 Ex
Micropterus salmoides 270 12 282 11,826 139 11,965 Ex
Odontobutidae

Odontobutis platycephala 1 30 31 20 926 946 En
Odontobutis interrupta 1 7 8 87 82 169 En
Gobiidae

Chaenogobius urotaenia 4 4 15 15
Rhinogobius brunneus 182 182 282 282
Rhinogobius giurinus 7 7 7 7
Tridentiger brevispinis 1 327 328 5 1,631 1,636
Channidae

Channa argus 7 7 9,650 9,650

Family 9 11 13

Species 35 40 53

No. (Biomass) of Individual 46,154 2,745 48,899 464,357 11,673 476,029

En : endemic species of Korea, Ex : exotic species
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Fig. 2. Species number of families of collected fish fauna in
lacustrine area of Lake Paldang and its tributaries.
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Fig. 3. Rdative abundance of the fish species collected in the lacustrine area of Lake Paldang (8) and its tributaries (b).
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Fig. 4. Cluster analysis of collected fishes among the water
areas of Lake Paldang using similarity indices.
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Table 2. A list and Individual number of fishes collected at each water area of Lake Paldang in 2008
N No. of individuals
Scientific name - - -
South-Han River | North-Han River | Gyeongan River Confluence Totd

Anguillidae

Anguilla japonica 4 2 2 9 17
Cyprinidae

Cyprinus carpio 1 8 3 12
Cyprinus carpio(lsraeli carp) 1 1
Carassius auratus 5 4 5 4 18
Carassius cuvieri 10 2 2 4 18
Acheilognathus yamatsutae 3 233 2 238
Acanthorhodeus gracilis 223 24 71 959 1,277
Pseudorasbora parva 4 8 39 51
Pungtungia herz 10 10
Sarcocheilichthys variegatus wakiyae 1 1 2
Sarcocheilichthys nigripinnis morii 17 51 17 69 154
Squalidus gracilis majimae 1 1
Squalidus japonicus coreanus 6,507 1,707 3,359 28,435 40,008
Hemibarbus labeo 316 735 159 355 1,565
Hemibarbus longirostris 4 3 7
Pseudogobio esocinus 6 26 4 5 41
Abbottina rivularis 1 3 4
Microphysogobio yaluensis 20 5 8 33
Microphysogobio jeoni 3 53 46 102
Zacco platypus 3 79 8 90
Opsariichthys uncirostris amurensis 2 125 5 132
Erythroculter erythropterus 24 39 63 205 331
Hemiculter leucisculus 12 8 20
Cobitidae

Misgurnus anguillicaudatus 1

Misgurnus mizolepis 2

Bagridae

Pseudobagrus fulvidraco 2 2
Leiocassis ussuriensis 1 67 68
Siluridae

Silurus asotus 21 9 14 10 54
Centrarchidae

Lepomis macrochirus 447 108 476 577 1,608
Micropterus salmoides 112 52 16 90 270
Odontobutidae

Odontobutis platycephala 1 1
Odonrobutis interrupta 1 1
Gobiidae

Rhinogobius giurinus 5

Tridentiger brevispinis
Channidae

Channa argus 5 1 1 7
No. of individuals 7,717 3,296 4,300 30,841 46,154
Family 7 6 7 7 9
Genus 20 15 20 20 26
Species 24 22 22 25 35
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Fig. 5. Digtribution of tota body length of four major carniborous species ((8) E. erythropterus, (b) H. labeo, (c) M.
salmoides, (d) L. macrochirus) collected in autumn in Lake Paldang.
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E27(Ictalurus  puntatusg) = 19949 FAb o]F AAY7ERA
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Table 3. Survey methods and species numbers of fishes of previous studies in Lake Paldang

. No. of N - Collected number
No. | Survey period . Sampling site Fishing gear - - Reference
site Family | Species
1 - - 9 31 Jeon & Kim, 1972
2 | sws-11 1 |1 sites in lacustrine area | ING Net, scoop net, 7 23 NIER, 1980
casting net, gill net, drag net
3 ‘8712~ 11 1 1 sites in lacustrine area |- 9 Jeon et al., 1987
4 | '89/11~'90/8 3 3 sites in lacustrine area | scoop net, casting net, drag net 4 17 Jeon, 1990
5 | '93/8 ~'94/11 6 6 sites in lacustrine area | gill net, fixed shore net 9 24 Oh et a., 1999
, N 8 sites in lacustrine area scoop net, casting net(tributaries),
6 95/9~"9%6/8 14 6 tributaries fixed shore net(lacustrine area) u 42 Son et al., 1997
7 '01/7 ~'02/4 1 1 sites in lacustrine area gill net, fixed shore net 11 30 Seoul metropolitan
Gov., 2002
, 4 sites in lacustrine area | scoop net, casting net(tributaries),
8 03/5~10 8 4 tributaries fixed shore net(lacustrine area) 1 42 HRERC, 20042
9 04/8 ~ 11 12 4 S|tes |q lacustrine area spoop net, casting net(tnbutarles), 15 45 HRERC, 2004b
8 tributaries fixed shore net(lacustrine area)
, R 4 sites in lacustrine area | scoop net, casting net(tributaries),
10 06/8 ~ 11 19 15 tributaries fixed shore net(lacustrine area) 1 48 HRERC, 2006
, _ 4 sites in lacustrine area | scoop net, casting net(tributaries),
1 08/5~ 10 19 15 tributaries fixed shore net(lacustrine area) 13 53 HRERC, 2008
50 | . - 50
(a) Lacustrine (b) Tributaries
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Table 4. Dominant and subdominant species collected in Lake Paldang and its tributatries from 1994 to 1996

Lacustrine area of Lake Paldang

Species Dominant species Subdominant species Subdominant species

Y ear (Relative abundance) (Relative abundance) (Relative abundance)

1994 H. labeo (21.5%) A. gracilis (20.8%) S nigripinnis morii (11.9%)

1996 E. erythropoterus (34.3%) S. japonicus coreanus (23.7%) L. macrochirus (22.4%)

2002 L. macrochirus (20.3%) E. erythropoterus (13.3%) H. labeo (11.4%)

2003 E. erythropoterus (37.3%) H. leucisculus (18.2%) L. macrochirus (10.9%)

2004 E. erythropoterus (29.0%) L. macrochirus (26.2%) H. leucisculus (11.8%)

2006 L. macrochirus (28.6%) S. japonicus coreanus (21.6%) A. gracilis (17.7%)

2008 S. japonicus coreanus (86.7%) L. macrochirus (3.5%) H. labeo (3.4%)

Tributaries of Lake Paldang

1996 A. yamatsutae (14.2%) R. oxycephalus (13.8%) Z. platypus (13.2%)

2003 Z. platypus (23.3%) A. yamatsutae (19.9%) R. brunneus (11.5%)

2004 Z. platypus (18.4%) M. yaluensis (12.4%) R. brunneus (10.3%)

2006 M. yaluensis (22.7%) R. brunneus (13.1%) T. brevispinis (10.1%)

2008 A. yamatsutae (19.9%) Z. platypus (16.4%) P. herzi (13.0%)
8 2 2HTY MAF #FAYe] AT AR YggoH
g sy 53 2004d%E g9 359 AFeol 66%F oL
22 w0 200839 3¢ 936%= MAT BFAYe] 6% H5E
2 e Aoz Uehde
ES 5| W 20029 FH 2004370419 2AMIA = $RET of
33 15| FHE] BEF O SAoFolden I 9 ZAAE
53 270, ANNEAE S 2e 28 ojFo] $HE Ex ofed
52 " 59 A% AASEY olE 20024%E 20049744
A I I | I l S5 W 2AMIAM ARES A7hEe FEo] 10x 10 mm, 20
% U'e;: 94 'u:s '96 's;? 9x 99 ‘{;{] '::I] 02 '03 04 'ris 06 '(;? 08 'r;c; '1I:: x20 mmolRem 2 & ZARINE Sx5 mm @} A

Year

Fig. 7. Yearly vaeriation of relative abundance of subfamily
Acheilognathinae and Sarcocheilichthys spp. in Lake

Paldang.
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He fFYatdd M4ste oFed e 9= ¢$3E WS
£ 2l #5999 544 2¥ oFt F2 Edlen,
59 94T A=/ otk 199633 2008l =
HAETE Al 1 $RFeIem 20039 20043 = T2
in

1, 283 2006del= =wFAH(Microphysogobio yaluensis)
b A1 $FAEoR ZAEI, 2003d5E "ol A
Ex 4339 =4 YEehgth

2935 WolA 2AME AR $HEY d=d ¥Wel
B 2008@& A|JstH BT §401FQ X, FEX
F40] AFo|YA JMAEAR, M, TV

5 2%
Fol ohpAEoR YEt 55 olrs §401F59 ¢
E7F 22 ALE FAEIT. 1994dF-E 2006'd 7HA]
HESF A 12 A 2 obpAEY A= F2 45.0-804%

O
HJo ol @

Zge AESRY] Wi e d&Eo] 2 A4S AREDE
20023 FE 2004Q@71A1 9] ZANA = BN B &F
9 Aol u$ A7l Wi o] Yebd olz gwoET
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Table 5. Relative abundance of exotic species (L. macrochirus, M. salmoides) in Lake Padang from 1994 to 2008

. Sudy year | gq, 1996 2002 2003 2004 2006 2008
Species

Lepomis macrochirus (%) 0 22 20 11 26 29 4 (26)

Micropterus salmoides (%) 6 1 5 2 2 2 0.1 (5

* Number in parenthesis in 2008 indicates the relativie abundance of L. macrochirus and M. salmoides calculated without S. japonicus coreanus
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