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Ichthyofauna and Community Structure from 21 Lakes in the Yeungnam Area including Gyeongsangbuk-
do and Gyeongsangnam-do Provinces, Korea by Sang Ki Kim? Yeong Hoon Kang? Gi Bung Hong? Dong Uk
Yoo'?, Ho Yeong Suk®, Byung Soo Chae®, Han Sun Kim? and Ui Wook Hwang-** (YInstitute for Phylogenomics and
Evolution, Kyungpook National University, Daegu 702-701, Korea; School of Life Science, Kyungpook National University,
Daegu 702-701, Korea; *Departement of Biology Education, Kyungpook National University, Daegu 702-701, Korea;
“Department of Life Science, Yeungnam Universtiy, Gyeongsan 712-749, Korea; °0il Pollution Research Center, National
Park Research Institute, Taean 357-907, Korea)

ABSTRACT Freshwater fish fauna and community structure were surveyed through 21 lakes in the
Yeungnam area including Gyeongsangbukdo and Gyeongsangnamdo provinces, Korean Peninsula
from April 2008 to October 2009. Among 21 lakes, 16 lakes belong to the Nakdong River and 5 are
independent drainages. From the present study, 61 species (44 genera, 15 families) were collected
including 32 cyprinid species (52.5%), 6 cobitid species (9.8%) and so on. The dominant and
subdominant species in aspect of the number of individuals were Hypomesus nipponensis (26.6%)
and Squalidus gracilis majimae (14.8%), respectively. On the other hand, in aspect of in biomass,
dominant and subdominant species were Lepomis macrochirus (19.8%) and Cyprinus carpio (14.7%),
respectively. Among 61 examined species, there were found 20 Korean endemic species and 2
Korean endangered species (Pseudobagrus brevicorpus and Pungitius kaibarae). P. brevicorpus was
found in Yongyeonji and Yeongcheonho, and P. kaibarae in Yongyeoniji. In addition, 5 exotic species
were identified such as Cyprinus carpio nudus (leather carp), Carassius cuvieri, Hypophthalmichthys
molitrix, Lepomis macrochirus and Micropterus salmoides. Interestingly, a bluegill L. machrochirus
appeared dominant or subdominant species in 5 of 21 examined lakes. Five species introduced from
the other rivers in Korean Peninsula were additionally described. In the present study, it was first
reported that Micropercops swinhonis inhabits in the Nakdong river basin. The fish species diversity,
evenness and dominant indices were examined, and a dendrogram based on similarity indices of
inhabiting species among the 21 examined lakes was constructed and discussed.

Key words : Ichthyofauna, community structure, species diversity, Yeungnam Lakes, Gyeongsangbuk-do,
Gyeongsangnam-do
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Table 1. Name, location, river basin, available reservoir storage, area, and type of the 21 surveyed lakes located in Y eungnam area, Korean Peninsula

Avallable Area(ka)
Station Lakes Location Riverbasin oo vor Lake
storage . . type*
(1,000 ton) Basin Reservoir
1 Gyeongcheonho  Magwang-ri, Dongro-myeon, Mungyeong-si, Gyeongsangbuk-do Nakdong R. 27,220 915 16 RA
2 Imhaho Imhari, Imha-myeon, Andong-si, Gyeongsangbuk-do NakdongR. 424,000 1,361 26.4 MD
3 Otagji Otae-ri, Gonggeom-myeon, Sanju-si, Gyeongsangbuk-do Nakdong R. 5,236 150 11 RA
4 Y ongyeonji Ho-ri, Singwang-myeon, Pohang-si, Gyeongsangbuk-do Gokgang S. 6,580 68.92 0.87 RA
5 Gidongji Hwabong-ri, Gigye-myeon, Pohang-si, Gyeongsangbuk-do Hyeongsan R. 597 18.3 0.2 RA
6 Yeongcheonho  Seonggok-ri, Jayang-myeon, Y eongcheon-si, Gyeongsangbuk-do Nakdong R. 81,400 235 6.9 RD
7 Pungrakiji Daepyeong-ri, Cheongtong-myeon, Y eongcheon-si, Gyeongsangbuk-do ~ Nakdong R. 2,143 9.8 0.6 RA
8 Bomunho Bomun-dong, Gyeongju-si, Gyeongsangbuk-do HyeongsanR. 10,151 339 14 RA
9 Deokdongho Songok-dong, Gyeongju-si, Gyeongsangbuk-do HyeongsanR. 10,520 517 20 RA
10 Unmunho Daecheon-ri, Unmun-myeon, Cheongdo-gun, Gyeongsangbuk-do NakdongR. 126,175 3013 7.8 RD
11 Hapcheonho Hoeyang-ri, Dagbyeong-myeon, Hapcheon-gun, Gyeongsangnam-do Nakdong R. 560,000 925 26.0 MD
12 Uponeup Daedae-ri, Y ueo-myeon, Changnyeong-gun, Gyeongsangnam-do Nakdong R. - 105.7 23 NW
13 Jeongyangneup  Jeongyang-i, Daeyang-myeon, Hapcheon-gun, Gyeongsangnam-do Nakdong R. - 428 0.3 NW
14 Baksilji Pyeongsan-ri, Y ongju-myeon, Hapcheon-gun, Gyeongsangnam-do Nakdong R. - 412 04 NW

15 Beongaeneup
16 Jangcheokho

17 Jillalbeol Daesong-ri, Beopsu-myeon, Haman-gun, Gyeongsangnam-do
18 Jungji Gawol-ri, Dong-eup, Changwon-si, Gyeongsangnam-do

19 Jinyangho Panmun-dong, Jinju-si, Gyeongsangnam-do

20 Y eonchoho Deokchi-ri, Y eoncho-myeon, Geoje-si, Gyeongsangnam-do
21 Guchoenho Gucheon-ri, Dongbu-myeon, Geoje-si, Gyeongsangnam-do

Bongsan-ri, Gyesung-myeon, Changnyeong-gun, Gyeongsangnam-do
Sinje-ri, Y eongsan-myeon, Changnyeong-gun, Gyeongsangnam-do

Nakdong R. 2,280 19.9 0.8 RA
Nakdong R. 2,022 6.3 05 RA
Nakdong R. - 5.2 0.3 NW
Nakdong R. 5,302 3b.1 30 RA
Nakdong R. 300,000 2,285 28.2 MD
Yeoncho S. 4,600 117 0.6 RD
Sanyang S. 9,250 12.7 05 RD

* MD: multipurpose dam, RA: reservoir for agriculture, RD: reservair for drinking, NW: natural wetland
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Fig. 1. Map showing the 21 surveyed lakes located in Yeungnam
area including Gyeongsangbuk-do and Gyeongsangnam-do pro-
vinces, Korea.
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(2005)el] Z=3}5] 1, =} (family)e] -7 A1 Nelson (2006)
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3A4E 31Fo] AR ks (St 19)o]H, WA % (St 15),
A 5 (St 16), A (St 17))l A 747 2He 720 &l
$ie} (Table 2). Table 1o vhehdl %9 @4, & A5 1
M4 %4 5 Table2old] ehd B 28 549 5
424 &9 252 vwd 23, o524 (MD: Multipurpose
Dam)ell 4| S 205o] Blsle] 28 47} 744 Thersl
A vebgel. 2148 #x]4=2] (RD: Reservoir for Drinking)el
A 16%, 98 #4A] (RA: Reservoir for agriculture)
A HF 12%, 24 54 (NW: Natural wetland) = 5751
A AT 12%0] 2ok Aoz Vel B
ot g ASAe 28 F57F AdHoz we A
o & Agere] TR, 54 WA Aoz Yol

e £ 54T 4 7] WE Roz Bond we
BUE ASAE A FA2] A3 A4 o1%8) F oA

el Se U e A

o°
SAel e fE ASET 52 WAe] Aoz 2]

1 .
2 2] saod Heldl 61%9 oJFS Yo
MAGek Aol TAsS A w49l 7 54 S
F % ok AEE 2] Table3o] vhebgieh mA A
Aeg viEtoz AHA 340 $HZS Els A}, vl
Hypomesus nipponensis7} % 8,37071 4 (26.6%)7} )% =
of AA sxe) $PFoE vehdom, oheAEe %
4,65971 4] (14.8%)7} A= 21 E7) Sgualidus gracilis maji-
maegl oz FIF et AA| AL A} 2D 546l A
HAE 72 & QAP 528387903 o, WA Fe n}
elo g zA}3t A3 EF7Z Lepomis macrochirus (104,513
g, 19.8%) 0] AA| 542 $AHZFo =7 olo] Cyprinuscarpio
(77,7109, 14.70%)7} A 54°] o}$-HEQ Zoz uhs
Aok A Gl A 1 E3} oA FolA" Hlefel 7157
£ 77 28,5329(5.4%) 3 21,0489(4.0%)°] A Fe 2=
2oz vebget. o]} 7ol Aot ATl T3S
o, Yeh s $A1ET ok 9AF] Aol Welo} ZETF
MA G ZHA M= AT bAoA, T3 =8 o
3 FQ BRI oJolol ulE] A3 F< Thgel Ao
A7) Jehd ez Rk A4 210 F 1) 4t
MAGE vietoz & $48%7 obgAFe]l A oAF 2
A 9] 70% o) AA SR M F FEI Fadel Lot
oz gasgon] o 2 MY F FF5 A
AN 5 iFae] el Sxos eid o3

2.5l IRE % HA £S5 ja ofF
B AFES B8 o A Y9 217 shelA gl k=
%2 ZHA]B-o] Rhodeus uyekii, Z321 Acheilognathus

koreensis, =&} #}5 Acheilognathus majusculus, «]2] Cor-

"R 217 Sa0| ORAT REFE 293

eoleuciscus splendidus, 33377] Sarcochellichthys variegatus
wakiyae, 7127 Squalidus gracilis majimae 5 63} 20%
9,5557) A =, A FAo|A ZH3 F20] 32.8%, & A
42| 30.3%% AR Aoz yEpyit (Table 2). o] 5 7]
E/07F Qe A] (St 3), dH 3 (St 6), 75 (St 10), 2P A
(S 14)9) 47} s2oM 4659447k Salmgon, AR
MAS] 148%E AA st = nhF T 7 w2 F
&2 etk (Table 2).

AA A A 3aelA Flgl SHRAA HE97]oF
A - AE 2 AA7IHE 5o WARSZS mAFAPE
Pseudobagrus brevicorpus®} Z71A]327] Pungitius kaibarae
2%0] =t A gAN e A FHH FA0 £4
2] (St 4) e} F57 A1e] A5 (St 6)oll Al 22 270 A 2f
DHAZE glE e, 2 g2 e 25907 5E 15
9 AA7IE 4555 2 AAH Qe = AfFoer o
74 AR Mg ke Qe (A3 B 2002 7
%, 2005). AdH 5ol MABHE x| FARe] A9 W
(2004)°)) 2Jsf A{Aje] BE ST, o] H AFolr = A2 e]
FelE et 2-dd 57 FATE obd Al A=
wAFANE F 5 (2008, 2009)l o FE = fdshs
el sk, MA A, F7HH A1 A eA]edlA] A4
£ Aol Aoz BuF, oYl dAFoM= A &
A §AR|l A Fele] Hlet. f 5(2008, 2009)-> #A]
FANZE dA A Sl A3 sHEAA A FFA S )
3w o] Aol A] oY AL THEA S AlAE

olel o]l AFoNME FF FANA ERA RS oY
A == s o3t A BEIA| ] ARE &

oft

o

i)

FRZAA F e A8 e sk | N
A2 wpAR g8 9ok (Astroga and Galleguillos, 1998;
Hwang and Kim, 1999; Akihito et al., 2000; Barraclough and
Nee, 2001). %] A =3t 7§A] 2] CytB(GenBank acces-
sion number HQ_199229) ¢} HE7}e] A Fal F37} el A
AF gk A o] AA v E2Z =] o} f314] (HM_355585, Kim
etal., 2011)¢) CytB= ®|w3e o, A4 1,140bp = o+ 3}
el @I delAnt ztelg Bed, F WA Abeloll= fA
A Ael7t A9 e Aoz ST ety A
A AR AAE Aol G IR oy ¥
=3 Zlow FAFPG T § 5(2008, 2009)¢] °js) =
ag FEE 52 o sPHA Y] mxgANe] A
M3t FAste] Fgbel obd B st M4 s 1
A FAN ] A A Aeol] AstE F7EHQl A7t o] Foixof
& det oo

2742 217] Pungitius kaibarae®] 73-$-, 7% =297
MU - AR IIF02 ARS ] glor], g (St 4)el A
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AR F - AR 9 D F5R AR F5% 5
of AASHE Aoz el oleh(Al, 1988 4 5, 2006).
A7% Fa WML Sz f48E 59 s
SR S0 AT g AMFE A Agoz

golatde AAl g9 olFol| =2 3 FA} 213
olol A AT F7S] AAZ A= & 247} B
2 oAEe], 5 §aA9 A7) MAEE HHE A
42 RUE|Fe] Fedity g
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[o ofx

3. Q==

QT2 Fo A 20 o] Aalshe =
dxe = 5xo] x|t (Table2). %7 Lepomis mac-
hrochirus, ¥] 2~ Micropterus salmoides, ¢]2~z}<le}o] Cypri-
nus carpio, ®-5-o] Carassius cuvieri, ¥ =21 o] Hypophthalmi-
chthys molitrix 5 #<gl%l 5&2] QY =ydEE2] NMASLE
2 4178704 (13.3%) ok

A A AA M YA FE 7|Foz $H 74
2 = 399404 (12.7%)7F gl=E gl 542 210 &
F LM E-3i o, o] F T 3
=, AA 3, FEARAE] ) sanelA Té% EE obf-
HEoz yepton (Table2and Table 3), 52 A9
stae U] Al 54 BT A5k ﬂ?ﬁb} Ay 5
Zebe AHA S54SR UE BRAe] 941 =
FgFow vthd 549 shelie Edel3e =
23 F4sh A4t e sanc Ay
Moz AA vhehdeh o 3 5 (1996)¢] F WA
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e AAA

o) Slefei W Aol VA ATeNH BT AAG
o FAT FPE mAeIze Fsh AASE FAA A
£ Assh QA (Table2). e Sl =igel $772
2 r

Aol FEe A3 BAL ool BT A YE v
22729 A4 Aelsh o F TA HAE o

U 24} AFS Basieta @ 4 gk
uH,% 2 170704 (0.5%)7} AR %, £2tA], §4 %, 0%
SR, W, B s, A, TR S o)
2 10709 oA Sl (Table 2). 0|5 sholA
w2se] A =717k Aoz vl$ Ao}, 2740] o
4 349 oF A6 MAE gt w2y e 7
o2 B FAT WS (SISl w2k AA G}
AAG B A ok Fol 1 (Table d), 3 (SL12)ol A
T oobeAE Theoz AT FRG Aoz vehge
b o)E saeA: wae) AAEe 2717k A =
&0 of 2R Hepel mAL AdeE e 2
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3 (S 8), FAE (S 1), 25 (St 12)¢] 57 345A
2] 1374AI9ke] 3t 2, el HFE (St 9)elM 1
A7} s %}zﬂ_ﬂ%‘:}.

4. B} 7| O|E

B} A ZHE|Q] o]9]F2 18] Opsariichthys uncirostris
amurensis, 7+&*] Erythroculter erythropterus, x]2] Hemic-
ulter eéigenmanni, AFx] Hemiculter leucisculus, =2}7 Pseu-
dobagrus fulvidraco, ¥] o] Hypomesus nipponensis, d =-%A}
2] Odontobutis interruptae] 7% % 9,162714) (29.1%)7}
FlF st o] F SAA<l 1P e (St )9t A s
(St B)lA $HFo= vehgeh Ystae] A9, T 5
Q002 47 Aste ¥ A7 Askel 2ANE o, 1)
NAZe] Z717F AEH oz fA5= Aoz e
wEbA] o]E Fho|A 1e]7) ofF Al °Jeks nA s}
A0l W% Eohx waEldl meje] ZAAd I FASE A
Ao Frhe G oA S -

2 Q%L ToE A2 o] 5(2002)¢] o3| ov] By

vl Qlok. G857 A8 dstmelA oF(1973)e o3 FHx
2 Byg 7l 19909Y FuhtE sk # 35
Al ofe] AAHANA &Koz WIEGow, T HAFE
FA38] 78t 48 A Fel A= +A-F] AE 7
Aol HaE7|= 6¥3§lﬁ¥(°§ %, 1997, & 5, 200L; 7} %5,
2004; 7} =, 2005; 3 %, 2007). JA 39 AL, W 5
(2004)2] AN 11E]7} =] ekgont, £ ATl
A Ages FAANT FHFoL epel efel

20019 58 =5EE Fito] Yetzeld 430 ®
7-]__5 bt o= W 5(2004)2] B oM = 2kl o
2 B33 714Xl 9lx Hle] Hypomesus nipponensise}
F37& FACAM E3E Aol e WEAAYS Triden-
tiger brevispinise] £33}1, 2 AT AFgr = T F9
Aol Slgo Al 1) oA wrEE Bele] Fe)
5 Aoz gdddn AN $HF o2 vYepd 117}
o] F Al mA e s FF AEHA RUHHE F
3 FAIE dart glek

ZEEA = HBLE (S 2ol A A el ZAFE oA E
o a1, A Fell AT AT oz FlF A} (Table 3). &
.(2007)e)] 93 Ruo|N = ZAEAE= A 4 ZdHolA
75.3%% AAsle] $AFYS Felsided, & A 2
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Table 3. Dominant and subdominant fish species of 21 lakes(stations 1~ 21) located in Y eungnam area, Korean Peninsula

St Individuals Biomass
on Dominant species Sub-dominant species Dominant species Sub-dominant species
1 Hypomesus nipponensis Zacco koreanus Hypomesus nipponensis Carassius auratus
(96.1%) (1.4%) (37.3%) (35.3%)
2 Opsariichthys uncirostris Erythroculter erythropterus Erythroculter erythropterus Carassius auratus
amurensis(32.8%) (29.2%) (42.1%) (17.3%)
3 Pseudorasbora parva Sgualidus gracilis majimae Carassius auratus Pseudorasbora parva
(73.7%) (8.2%) (36.4%) (29.8%)
4 Pseudorasbora parva Rhynchocypris oxycephalus Carassius auratus Pseudorasbora parva
(59.6%) (7.7%) (48.0%) (29.8%)
5 Gymnogobius urotaenia Rhinogobius brunneus Gymnogobius urotaenia Channa argus
(89.6%) (6.3%) (53.7%) (17.3%)
6 Opsariichthys uncorostris Sgualidus gracilis majimae Carassius auratus Opsariichthys uncirostris
amurensis(32.7%) (24.2%) (49.4%) amurensis(13.5%)
7 Lepomis macrochirus Zacco platypus Lepomis macrochirus Micropterus salmoides
(85.2%) (6.6%) (65.9%) (15.2%)
8 Rhodeus ocellatus Squalidus multimacul atus Cyprinus carpio Lepomis macrochirus
(30.3%) (25.0%) (51.1%) (21.3%)
9 Squalidus multimacul atus Pseudorasbora parva Cyprinus carpio Sgualidus multimacul atus
(56.0%) (24.6%) (51.1%) (21.9%)
10 Sgualidus gracilis majimae Lepomis macrochirus Squalidus gracilis majimae Cyprinus carpio
(93.6%) (2.4%) (65.1%) (23.7%)
11 Hypomesus nipponensis Lepomis macrochirus Hypomesus nipponensis Cyprinus carpio
(84.4%) (6.2%) (25.2%) (8.9%)
12 Lepomis macrochirus Pseudorasbora parva Lepomis macrochirus Cyprinus carpio
(41.6%) (33.6%) (49.8%) (18.4%)
13 Pseudorasbora parva Carassius auratus Carassius auratus Channa argus
(33.3%) (20.0%) (45.0%) (31.9%)
14 Zacco platypus Oryzias latipes Carassius auratus Carassius auratus
(28.7%) (22.8%) (30.8%) (22.4%)
15 Lepomis macrochirus Micropterus salmoides Lepomis macrochirus Micropterus salmoides
(93.0%) (3.6%) (51.7%) (20.0%)
16 Lepomis macrochirus Carassius auratus Lepomis macrochirus Carassius auratus
(68.4%) (10.5%) (43.2%) (21.1%)
17 Pseudorasbora parva Micropercops swinhonis Carassius auratus Pseudorasbora parva
(60.6%) (15.9%) (48.4%) (17.4%)
18 Lepomis macrochirus Acanthorhodeus macropterus Carassius auratus Cyprinus carpio
(67.2%) (16.9%) (27.2%) (19.1%)
19 Sgualidus chankaensis Plecoglossus altivelis Sgqualidus chankaensis Hemibarbus labeo
tsuchigae (59.3%) altivelis(6.4%) tsuchigae (29.4%) (9.6%)
20 Gymnogobius urotaenia Pseudorasbora parva Gymnogobius urotaenia Pseudorasbora parva
(68.0%) (25.0%) (58.1%) (21.1%)
21 Zacco koreanus Pseudorasbora parva Zacco koreanus Pungtungia herz
(62.4%) (16.9%) (41.6%) (17.3%)
Total Hypomesus nipponensis Sgualidus gracilis majimae Lepomis macrochirus Cyprinus carpio
(26.6%) (14.8%) (19.8%) (14.7%)
M= FL3 A3AE Ao nrt =25 Fik o o} 22, AR, AP, d5FAE 0] 79 g s4e
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2], Holz F 37} 4%0] ERlE ) o] 52 Fhbw ol A
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Table 4. Fish community indices examined in the 21 lakes located in
Y eungnam area, Korea

Station Diversity Evenness Dominance
1 0.108 0.086 0.923
2 0.745 0.745 0.224
3 0.493 0.430 0.554
4 0.676 0.575 0.376
5 0.214 0.192 0.807
6 0.899 0.643 0.189
7 0.254 0.281 0.735
8 0.774 0.658 0.203
9 0.531 0.464 0.392

10 0.156 0.124 0.878
11 0.327 0.256 0.717
12 0.659 0.561 0.300
13 0.800 0.800 0.185
14 0.957 0.795 0.154
15 0.151 0.179 0.867
16 0.497 0.588 0.481
17 0.538 0.636 0.407
18 0.507 0.470 0.483
19 0.791 0.530 0.366
20 0.386 0.405 0.526
21 0.554 0.498 0.429
Tota 1.082 0.606 0.135

I}, Zgeks 1.079, 5= 0.604, 4= 0.134=2 et
(Table4) Zoofrl 0108~0957¢] Welgon, /1A =
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o, ¢35 (St 10)e]A] 01242 7} Wby Aok (St 13)
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Fig. 2. A UPGMA dendrogram showing the similarity among the 21 lakes examined in this study.
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