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Special feature: Ecology and Management of Sand-bed Stream
Lif&dZolM Sl 2T 07 222 EY

Characteristics of Fish Community Structure before the Dam
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ABSTRACT: The Naeseong Stream as a tributary of Nakdong River has conserved the unique structure and function of a typical
sand-bed stream ecosystem. However, it is expected to change the stream bed environments and then the fish fauna in the
downstream of the dam after the operation of the Yeongju Dam from 2016. We collected fishes and investigated their habitat
environments from 2014 to 2016 in the downstream of the Yeongju Dam under construction in order to monitor changes in
habitat environment, fauna and community structure of fishes in the Naeseong Stream. The size of the bed materials increased
immediately downstream of the Yeongju Dam under construction. Before the operation of the Yeongju Dam, Zacco platypus
was dominated and Opsarichthys uncirostris amurensis, Coreoleuciscus splendidus, Hemibarbus longirostrisand Pseudogobio
esocinus were sub-dominated according to the different sampling sites. Hemibarbus labeo, H. longirostris, Pseudogobio
esocinus, Gobiobotia nakdongensis, Cobitis hankugensis and Leiocassis ussuriensis were found as a psammophilous fish
specific to sand stream in the Naeseong Stream. At the downstream of the dam, the fish community was classified into a group
of gravel-bed fishes such as Microphysogobio yaluensis, Coreoleuciscus splendidus and Coreoperca herzi and a group of
sand-bed fishes such as Hemibarbus labeo, Cobitis hankugensis and Gobiobotia nakdongensis. These fish communities
gradually tended to change from sand-bed fish community to gravel-bed fish community during the construction of the
Yeongju Dam. Therefore, it is necessary to collect the baseline data for the stream ecosystem conservation in the sandy stream
by continuously monitoring changes in the environment and fish in the downstream of the Youngju Dam.
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Fig. 1. Map showing the study area in the Naeseong
Stream and Seo Stream. The red circle indicates the
study site.
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Table 1. Comparison of aquatic environmental factors at the at the study sites of the Naeseong Stream (S1 — S5)

and Seo Stream (S6) (mean + SD).
Study site Water width (m) Water depth (m) Water velocity (m/s)
S1 33+ 8 0.51 + 0.05 0.00 = 0.01
S2 36 + 12 0.24 + 0.06 0.62 + 0.33
S3 22+ 4 0.27 + 0.08 0.81 + 0.52
S4 59 + 19 0.17 + 0.06 0.75 + 0.38
S5 60 + 14 0.16 + 0.04 0.86 + 0.55
S6 29+ 8 0.17 + 0.06 0.81 £ 042

Table 2. Comparison of substratum materials and vegetation cover at the at the study sites of the Naeseong Stream

(S1 — S5) and Seo Stream (S6) (mean * SD).

1
i v s SGUbStratum (oﬁ) S . Cins (%)2 | Cenp (%)
St | 175+ 242|363 + 37.7| 185 + 19.5| 16.7 + 16.9 11.0 + 155| 0.0 + 00 | 85+ 58 | 3.1 % 3.0
S2 |02+ 05132+ 112[151 + 132|416 + 19.0| 244 + 184] 55+ 75 | 96+78 | 00+ 00
S3 |14+ 23 |47 + 297|276+ 258| 94+ 96|30+ 57 | 4132 | 70+57 | 44134
S4 |01+ 03|576+319]414+310] 06+ 09|00 00| 0306 | 26+26 | 1109
S5 |06+ 10 |557 + 309|376 +272| 57+ 80|02+ 04| 0304 | 22+21 | 35128
S6 |34+ 43 (483 +221|450+211| 30+ 34|03+ 09| 0308 | 59+38 | 32132

'Substratum classification by Cummins (1962): M (mud,
(pebble, 16 — 64 mm), C (cobble, 64 — 256 mm),

< 0.1 mm), S (sand, 0.1 - 2 mm), G
B (boulder, > 256 mm)

(gravel, 2 — 16 mm), P

2Cins, percentage of channel-line covered by emergent macrophytes
3Ccnp, percentage of channel-line covered by overhanging tree canopy



38 J-S. Won et al. / Ecology and Resilient Infrastructure (2017) 4(1): 034-043

PC2 (26.9%)

PC1 (48.4%)

Fig. 3. The biplots of the principal components analysis
(PCA) results using environmental factors at the study
sites in the Naeseong and Seo Stream. The ellipses
show the extent of the environment that changed at
each site over time. Abbreviation refers to Table 1 and
Table 2.
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Table 3. Fauna and individual numbers of fish collected at the study sites of the Naeseong Stream (S1 —S5) and Seo
Stream (S6).

. Study site
Species Total |RA1 (%)
s1 [ s2 | s3 | s4 | s5 | s6

Cyprinidae

Cyprinus carpio 2 0 0 1 1 0 4 0.1

Carassius auratus 28 4 0 2 3 5 42 1.1

Carassius cuvieri 4 0 0 0 0 0 4 0.1

Pseudorasbora parva 13 0 0 0 4 1 18 0.5

Pungtungia herzi 40 59 33 26 14 34 206 5.6

Coreoleuciscus splendidus™ 0 80 21 5 11 0 117 3.2

Squalidus gracilis majimae* 40 6 0 0 6 0 52 14

Squalidus chankaensis tsuchigae™ 2 26 9 0 11 19 67 1.8

Hemibarbus labeo 41 18 9 13 30 21 132 3.6

Hemibarbus longirostris 21 57 63 32 37 11 221 6.0

Pseudogobio esocinus 30 22 51 61 57 23 244 6.6

Gobiobotia naktongensis™ 0 0 1 2 15 0 18 0.5

Microphysogobio yaluensis 24 13 0 0 0 0 37 1.0

Zacco platypus 256 329 282 304 379 367 1,917 51.9

Qpsariichthys uncirostris amurensis 80 31 15 34 15 95 270 7.3
Cobitidae

Misgurnus anguillicaudatus 13 2 6 17 11 30 79 21

Cobitis hankugensis* 3 0 7 7 11 3 31 0.8
Bagridae

Lelocassis ussuriensis | o] 4] 1] o of 8] 13] o4
Siluridae

Silurus asotus ‘ 1 ‘ 0 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 2 ‘ 0.1
Amblycipitidae

Liobagrus mediadiposalis* | o] 3] of o 1] o] 4] o1
Centropomidae

Coreoperca herzi* 9 28 20 12 12 9 90 24

Sinjperca scherzeri 6 0 0 0 0 0 6 0.2
Centrachidae

Micropterus salmoides# | 2] o] o o] o o] 2] o
Odontobutidae

Odontobutis platycephala* | 14| 5] 13| 10] 19| 16| 7] 21
Gobiidae

Rhinogobius brunneus | 4] 9o 5] 3] 5] o] 3] 10
Belontiidae

Macropoadus chinensis 0 0 0 0 0 6 6 0.2

Number of species 21 17 16 15 19 15 26

Number of individuals 633 696 537 529 652 648 3,695

'RA, Relative abundance; "Korean endemic species, #exotic species
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Table 4. Simpson’s species diversity index (H’), Pielou’s species evenness index (E’) and dominants species (numeral
in the parenthesis is relative abundance) at the study sites of the Naeseong Stream (S1 — S5) and Seo Stream (S6).

Study | Species diversity |Species evenness . .
Site (H) E) Dominant species
S1 0.80 0.71 Zacco platypus (40%), Opsarichthys uncirostris amurensis (13%)
S2 0.74 0.68 Zacco platypus (47%), Coreoleuciscus splendidus (12%)
S3 0.69 0.63 Zacco platypus (53%), Hemibarbus longirostris (12%)
S4 0.64 0.59 Zacco platypus (58%), Pseudogobio esocinus (12%)
S5 0.64 0.59 Zacco platypus (58%), Pseudogobio esocinus (9%)
S6 0.65 0.60 Zacco platypus (57%), Opsarichthys uncirostris amurensis (15%)
8 15
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Fig. 4. Changes in the relative abundance of major fish over the study time in the Naeseong Stream and Seo Stream

(line, linear regression line, R?, coefficient of determination; *, p<0.05;

ns, p>0.05).
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Fig. 5. Ordination biplot of non-metric multidimensional
scaling (NMDS) based on the fish communities collected
at the study sites of the Naeseong Stream and Seo
Stream. (a) Red dot indicates fish species. Species
name refer to Table 3. (b) Changes of fish communities
over the sampling time from July 2014 to May 2016.
Abbreviations for the sampling sites refer to Fig. 1. (c)
The length and angle of arrows show the contribution
of the environmental variables and the elapsed time
to the NMDS axes. Abbreviations for the environmental
factors refer to Table 2.
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L, BlpnpAt e §-018kA] = (o U 7 Adth= A kol 9l
t}. o] & 74 AT F FolA 715FINet g}
Q1 meff pgof A Alsl= ofFo] ict matA]
2 G BlFol A= A Y A4S S
Heff s A A T2 T aele A 0= st

A AT Ao A] 20144 7LEE 20164 5U7t
2] 24 ZAPA 1] T2 ZAPAE 2 ol 0] S 7}
28 o] galo] v EATUEEY (NMDS)S 43
Shick Fig. 5). o} F 22 M Ao A= 15:9] 91e] =
ulz} (M. yaluensis), $12] (C. splendidus), ZAXA] (C.
herzi) 50| Y1X|5FATH (Fig. 5a). o] 52 =2 A4 5}
goll A A5h= ofFo) ik T3t @ 8% ofefjolli= 4]
(H. labeo), 71557Y (C. hankugensis), Z1F2KG.
naktongensis) 5°| 912513t} ol F= e 5
ol AAsH= o]l YA & 52 159 T4l
w7 Bzt

AR 2R Bk AR (NMDS)
of 1 ol 4 FAA| S22} 37} 9 2 ofll,
A S13HS60] 1% 910l A2 7H7to] SIX/3Hck
(Fig. 5b). ZAFA7]9] IS FAJSIAL Ql= SR
g2 o2 9l ko] 147 ZALHol A Azt
o wheha] AASHEFEEO 2 o] 2 G170 M3} elo]
L A0 2 Aetelgle], vl (NMIDS) )
S BRS FTE e LHAAE 210
A3k 922 92 Lkt (Fig. So). AJ7ke] i)
b Aj2Eo] S 51 o] %ol 202 et
2.2 =

[ —

ol

Huiyod

Seutete] g 5

gl 22
or= Helf sl Sol4]
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]_

]

299 she
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(Kang et al. 2011, Yoon et al. 2014). S=7}9] £
3 A Fe WAHS gl S A7k masie
2 ENS E.f_é}ﬂ 010411]- (Lee et al. 2013). 2124
TR B AotiolAe | 29 Ao ofn|
M A=) 7 A7|7F thE Ao vlste] #
T} (Table 2). o]k sH4 Bizh= | RAJA|ollA] 3}
T2 nHAY FAF Fo] AIFHE7] wZel Ao
2 AYZheck. Kim and Choi (2015)= WAl
FHo] AshrREE s AT et A
o] Zx} maljshdolA AAsHCE HE Ao F o

Q7o) £ 7] 22 W Bt MO A= et
Ao wketA] Tme), 4, ot
A}, w527} oF 94 5Hgic (Table 3). @ el 3}
A, b, B RA, 2
oo, 7|5, A1) was el e
Fgo] HxE| = oA E A olF 23]
wabh B glck. e shafol A AlsHs 7| 8570t
BAnbAR 7Rt 242 sHaell A AIsHe A2 4]
2t Z7k5He Aaoldlt (Fig. 4).
U] G BHolA] o) f T kg AR
7l ufeba] Sk 42, A7) 59 A2 5 ol %
W2 A, 718E, Db 5o me st
%39 2YOE FRE (Fig 5). 3 o E I
A T G A ol o] Alzto] Akt et
AR} e sk ol 2AOIA A1 B ol 0
wishz 7arol ol

O

1

HJ{N' T

_2
ey

oj4fe] AtE Kol ko @ grio] - Ho
wheta] el s 2| 0] 514 3 73‘ Hslol| 274
S e o g Az a8n %%4 a1 obd
o)A 33} o 7FAFe] WSk Xl-é& HUE s}
o] a3k o] Ay A HAE $i%t 71?&%% sl s}
ojof &+ 7 o & AYzhEch
AR =

At RS A7 IegAAd Y e
A °J (1271 841C02) ] ofsf 3= A5 T-
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