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The purpose of this study was to analyze fish fauna and species compositions along
with trophic guilds, tolerance indicators, and fish community conditions before weir
construction (BWC) and after weir construction (AWC) in the Yeongsan River water-
shed. Total 45 and 44 fish species were sampled in BWC and AWC, respectively with-
out any distinct differences through weir constructions. Fish fauna analysis reveal-
ed that the dominant species was the same, Zacco platypus with 24.3% and 20.8% in
BWC and AWC, respectively. However, the subdominant species were Carassius
auratus with 8.9% in BWC but Opsarichthys uncirostris amurensis with 20.3%, almost
identical that of the dominant species AWC. This phenomenon showed the distinct
modification of species composition in the watershed. We sampled the 1% class endan-
gered species, Liobagrus obesus in tributary stream as previously reported. Also
Culter brevicauda was sampled in the mainstream of Yeongsan River watershed and
this was the first sampled record in this watershed. One of the most important fea-
tures were an increase of exotic species, such as Micropterus salmoides and Lepomis
macrochirus, with 3.2% BWC vs. 10.2% AWC as well as the increase in tolerant species
with 49.2% BWC vs. 73.7% AWC, indicating ecological degradation through weir con-
struction. Overall, our results indicated that fish fauna and composition analyses
showed distinct ecological degradations related to increases of exotic and tolerant
species AWC. Further long-term studies of fish monitoring should be conducted in
the future to configure existent status of river conditions and to provide key infor-
mation in order to conserve the healthy ecosystem.
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Fig. 1. Sampling sites with 10 mainstream and 6 tribu-
taries in Yeongsan River Watershed.
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Fig. 2. Tolerance and trophic guild characteristics between
mainstream and tributary sites after artificial weir
construction in Yeongsan River Watershed. RA=
Relative Abundance, TS=Tolerant Species, SS=
Sensitive species, O=0Omnivores, I=Insectivores.
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EL"LL UAIE Skt (Table 1). s}A]RE A v] el A
L zHAlZo] 50.3% (6,11770 )2 =A% 18.3% (2,2217)
Aell wls] A Jehta glew, 2% =3t 31.3%
(3.80970AN) = =A vebt Uk A2 Ee] g
A= B A e} o] F|etu|o] S EA o] FA FukE
X3 glom, A5 Ag, JAFeA A of¢-
AF 1219 e gl G T3
A 7T el A A3 A3, BR84S
2] (29.5%, 2,265704)2] $HIAA o=
(37.9%, 2,9127) AR} 8-2]ZF (44.6%, 34267Hx1] o]
At Aok (Fig. 2). AF77+2] 735, LG HAEA e
A} Zro] wlEiw|e] 94 (50.3%, 22457H1ﬂ)i Ql3}ed
FHAlZo] 71.7% (320570 A)= tx=doz Mt Ae)
93t} Barbour et al. (1999)2] ol w29, - x}47}
2R 2ANAY §71% 0o 9 54eA) §9)
7P At elH], o]F o] f-2 A o 7o) HA 5ol
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Fig. 3. Cluster Analysis of sampling fish at mainstream and tributary sites after artificial weir construction in Yeongsan

River Watershed.
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Fo FATE

ZA19] A A A= 2A] (Cluster Analysis)el] o}
AR 3L ZA QdFRsE A" ERT7zt
T7ro 2 FE3] oEE I glom (Fig. 3), FH
Bl Fat= AH (M3, M8)= A =E & EAS
et BRI T FAE A
(M1, M2)3} 3F5-T-7F (M4, M5) 0.2 70%2] A%
oAlA FEEN A, FAR =3 B (Wein& FAo=
F7+ (M6, M7) 2 3-F-F-7FH (M9, M10) S 2 70% -S-AF
SN FEHNA webA Q1FEsF A" JA)
2ol A A e o Aol WAl Afelrt
u, meb B o8 o F A FRIF oJ ke ¥
Ues HEE 4 9ok
7k 213 FAA| Aol w2 ohef= %] 4> (Diver-
sity index)= ZAFEZE AA| A FHA (T5)oA] 1.179
2A 7P A el A el vls] g S5 29
g ubd, F54 (Tl 0233202 7H A vebdo
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Table 2. Analysis of conventional fish community index
along the sites in Yeongsan River watershed.

Indices
Site
S N d J H’ A

M1 22 994 3.043 0.668 0.896 0.203
M2 19 747 2.721 0.689 0.881 0.187
M3 19 211 3.363 0.809 1.035 0.110
M4 27 750 3.927 0.763 1.092 0.114
M5 22 1177 2.970 0.750 1.006 0.131
M6 22 860 3.108 0.669 0.898 0.203
M7 22 446 3.442 0.776 1.042 0.118
M8 10 224 1.663 0.401 0.401 0.602
M9 24 903 3.380 0.677 0.935 0.164
M10 24 1375 3.183 0.531 0.733 0.342
T1 17 1666  2.157 0.189 0.233 0.823
T2 24 435 3.786 0.760 1.049 0.114
T3 20 763 2.863 0.751 0.976 0.139
T4 36 741 5.297 0.727 1.131 0.134
T5 28 318 4.686 0.815 1.179 0.087
T6 31 545 4,761 0.664 0.991 0.202

S=Total number of species, N=Total number of individual, d=
Margalef's species richness index, J=Pielou’s evenness index, H'=
Shannon-Weaver diversity index, A=Simpson’s dominance index

2 e, ol =7l 90.7% A =
9)7] wjF-o]t}l. EFX % (Species richness):= 712
015 (36%)°] AAE A (T4)olAM 529724 714
A veRger 7Bt A2 105e] AR FAE FIk=
(M8) AN A 71 Al vepdeh. 23 & 749
A3t AxE JelE F5%= A4 (Evenness index):=

ATy 1A =4 JeRton deker) s U U

A8

=13
e

HH‘ flo K
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Table 3. Fish fauna and Composition before artificial weir construction based on An et al. (2007) and Choi and An (2008) in
Yeongsan River watersheds.

To. Tr Ha. Before artificial weir construction Total RA (%)

An et al., 2007 Choi and An, 2008

Anguillidae

Anguilla japonica® IS C - 1 1 2 0.0
Engraulidae

Coilia nasus* IS C - 1 1 0.0
Cyprinidae

Cyprinus carpio TS (0] - 27 28 55 1.1
Carassius auratus TS (0] - 154 275 429 8.9
Carassius cuvieri* TS (@) - 36 31 67 1.4
Rhodeus ocellatus IS o - 5 5 0.1
Rhodeus uyekii* IS O - 22 27 49 1.0
Rhodeus notatus IS (e} - 3 3 6 0.1
Acheilognathus lanceolatus IS (0] - 181 183 364 7.5
Acheilognathus yamatsutae* IS (0] - 11 11 22 0.5
Acheilognathus rhombeus IS (@) - 2 2 0.0
Acanthorhodeus macropterus IS (@) - 3 344 347 7.2
Pseudorasbora parva TS (0] - 9 21 30 0.6
Pungtungia herzi IS | - 286 141 427 8.8
Sarcocheilichthys nigripinnis morii* IS | - 7 13 20 0.4
Squalidus gracilis majimae* SS | - 29 41 70 1.4
Hemibarbus labeo TS | - 113 4 117 24
Hemibarbus longirostris IS | - 2 46 48 1.0
Pseudogobio esocinus IS | - 78 92 170 3.5
Abbottina rivularis TS (0] - 20 33 53 11
Abbottina springeri* TS (0] - 37 37 74 15
Microphysogobio yaluensis* IS (0] RB 162 175 337 7.0
Rhynchocypris oxycephalus SS | - 26 26 0.5
Aphyocypris chinensis TS (@) - 1 1 0.0
Zacco temminckii SS | - 3 286 289 6.0
Zacco platypus TS e] - 541 635 1176 24.3
Opsariichthys uncirostris amurensis TS C - 48 50 98 2.0
Hemiculter eigenmanni* TS (0] - 51 82 133 2.7
Cobitidae

Misgurnus anguillicaudatus TS e] - 3 3 6 0.1
Misgurnus mizolepis TS (0] - 11 11 0.2
Iksookimia hugowolfeldi IS | - 22 22 0.5
Cobitis lutheri IS | - 22 26 48 1.0
Bagridae

Pseudobagrus fulvidraco TS | - 16 16 32 0.7
Siluridae

Silurus asotus TS C - 1 1 2 0.0
Osmeridae

Hypomesus nipponensis IS | - 45 28 73 15
Mugilidae

Mugil cephalus® TS H - 3 3 0.1
Adrianichthyidae

Oryzias latipes TS (0] - 2 3 5 0.1

Centropomidae
Siniperca scherzeri SS C - 28 6 34 0.7
Coreoperca herzi* SS C - 2 2 0.0
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Table 3. Continued.

To. Tr. Ha.

Before artificial weir construction

Total RA (%)

An et al., 2007 Choi and An, 2008
Centrarchidae
Lepomis macrochirus* TS | 17 27 44 0.9
Micropterus salmoides* TS C 10 35 45 0.9
Odontobutidae
Odontobutis platycephala* SS C 9 12 21 0.4
Gobiidae
Rhinogobius brunneus IS 1 RB 33 40 73 15
Tridentiger brevispinis IS | RB 1 1 0.0
Channidae
Channa argus TS C 1 1 2 0.0
Total Number of Species 36 44 45
Total Number of Individuals 2,033 2,809 4,842 100%

To.=Tolerance guilds, Tr.=Trophic guilds, Ha.=Habitat guilds, SS=Sensitive species, I1S=Intermediate species, TS=Tolerant species,
O=O0mnivores, I=Insectivores, C=Carnivores, H=Herbivore, RB=Riffle-benthic species, +: Endemic species, *: Anadromous species,
°: Catadromous species, *: Exotic species, ®: Peripheral species, RA: Relative abundance (%)

ehdd B3 (Tl 0.189% H4ZHe Ho|3 glon
o=t 7Pt w0d A (T5)4 081524 71
A vebdeh A2 ZAAS A HAE B
o= AL AFdHAelH, Hag =T} FIH=(MS,
1.663)% Al9jshd =7 AF3HAeIA ebsde. Choi
and An (2008)e]l w2 tgE, Fex 47t B $
Ax AF7F vrod k" ZAFEE 9n|sy, tof
=, T5E A7t B3, A= Apate] B4 vehtbe

RN
h= 3T
ok R BATEE A3 shite] 39

4. QJF-H (Artificial weir) 14319 o] 79

L=
B E
T2 % EEEA

JA} FA A 2000d o] AAE 7] = (An et al.,
2007; Choi and An, 2008)¢ =2 QX 714312 o
F E2xAS A HEHE, An et al. (2007)o] 2JsiA 36F
2,0337§ A 7}, Choi and An (2008)¢1] 2]ajA] 44% 2,8097})
A7} BuEe] AA 143} 374 45%F 4,84270A)7} =3
g Aoz velyitt (Table 3). $2A4S AT HH oJojz}
7} 26F o2 7p who] Rxalg]ow, n]He] 3} (Cobiti-
dae)7} 402 el o] F UmR| e A7 1~2%4
3l 9lgith F2 9= (Dominant species) o 2=

Az 9} zbo] w|@hw|7} 24.3% (1,17670A))ZA]
st glor, gol Bl

P 2
il ofd pob

317] (Pungtungia herzi)7}

2}7} 429704 (8.9%) 2 4277 ] (8.9%) = o}-$-3) }5_1 3
Ak AA 45% FolA T)5de] F2 s T4
6] &2 Z=o] (Mugil cephalus) 1% 37| 7to] E‘S,i_s}gi\:]-.
34 olFozE AFEA 1%, WAe] (Anguilla japoni-
ca) 27 A&} A3 o], 2o (Coilia nasus) 174 5 2
% AR ZAselnt 18149 sk A4 AF A
9 PEE 2R FA4 T 2 H4A oFel SE
dadte AgS Helx sled (MOE
INIER, 2011), o]= 3}7-% AMd=z <3t a4} @49
SR 715 9 Frele Selsie Had 9 R
H oA AAA e e & oz Aru
A 45F Fol|H 1 °201 8% 70874 (14.6%)7} %=
22 A4 SJale] FA4l
sl o B4 4
et slefol oy o
of, 257 3 vj2vt FRsha g, 53] sl 2
Rol ) 1908\ o]l 2 AR ek oA E
A =e] B WF N A A e w1 da
o) @ elgon i P 599 o) Alel B0
2273 wjAas AAHA = 7P o
2 olF +HFZZ W3F}A]7It} (Maezono and Miyashita,
2004). w2} slgeigel et A4He w2 @
SEE DT,
QeE ANA 0% WS B F7H EAe
2 (An et al., 2007; Choi and An, 2008), Y AlZo] 20
Z 2,38371 4] (49.2%)7} =33 wbd, wlEL 6% 442
WA (9.13%)Rke] veht WAdE g @Ate] FREH

S
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NIER, 2011). 3k, 4] B4 B4
Zo| 247} 20% 3,17270A) (65.5%) 15% 1,4607Hzﬂ
(30.15%) = Jeh} Az oxgdAale] 3133 whysly
Uit dubg oz A% 4 SAdel o A SelA
G AR or $A AEE o3 7]7] wEel
(Barbour et al., 1999), 2= <l ZR AXAN = JA7} 4
AeNM el A AL WA

JAE A9l ol wats
Aoz FAAE) stgl, AAR] Eola] BXMoA L&A
A ajo]Ze 3% 411704 (8.4%) = JEP T

ek
ox
o ©f
w
1w
OE O-
o
o
32,
el

5. Q) ZH (Artificial weir) 24 A - 32 AeA
sk

AdFr A A - 5o ofFAF Bl waH Fx A
Fo| ofFa A 455 9 44Fo=w T Aol G
o} Ak QA7) el Bxshe Zlos deixl AA)
o]Z 72% (MOE/NIER, 2011)¢]] v]watele o, A4 =
9] ofF 60% A=t FEEI Qe Aoz 1/}5}1;}1;}_

198019 o 69% W 7|5 o|F FFEF A3
S BIsk gle], k75 H lwre) 22 <y
B9 A= 913 w4 &3} (Discontinuity effect)7} 23
gl S Fu JoR g ¥R ZA
A - Fo $A4F2 =F g} (Zacco platypus) 24 7t
7t Q1 2y AAA 24.3%, )TH AMZE 20.8%2 GAFs
A el AEE of A Fel A 2 Apol7} vERE
o, ZAdAN s Bol7) 8.86%= JEREAIRE A Foll =
2]} getn] el 78] fARE 20.3%=2 veRtar 9lich
,elER AMA 2.0%d E}sid 77?47} A Ze)) gt
Hor FrlelRa 53] AFRY E2FAAHEANA 11
Aol FEEHA YRt sl
MOE/NIER (2011)¢] wh=m oJAl7} A o)A 2]e0 =
233 9 o]F2 YHo]= Song and Lee (1988)2] FA}
oA FHzx BIEH, BFZ-L Song and Kim (1995) %
Song and Yang (1995)¢]] 2]3}e], vl 2= An et al. (2007)
of o5 Mg BRuEh ol fHfelF AFHIT A
AR F 102%2 Yepded), 3R 244 3.2% B
AP A& Fhered o JFw A o] F oo Ak
£57F 7HEStEE ez dEldy. 53], Ak 22
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~
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Fig. 4. Tolerance and trophic guild characteristics before
Weir Construction (BWC) and After Weir Construc-
tion (AWC). RA=Relative Abundance, TS=Tolerant
Species, SS=Sensitive species, O=0mnivores, |I=
Insectivores.
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