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Abstract  To secure water resources, dams are normally constructed on the upper - middle part of streams,
and it generates physical disturbances such as habitat alteration and stream fragmentation. Such construction
can restrict movement of aquatic organisms, especially for freshwater fish which is one of top predator in
aquatic ecosystem, and cause genetic fragmentation and community change. In this study, to investigate impact
of habitat alteration after dam construction on freshwater fish, we monitored fish community changes, and
compared fish fauna between dam reservoir and inflows. Additionally, movement characteristics and habitat
boundaries of four species were identified by radio telemetry method. The study was conducted in the Gunwi
Dam which was constructed in December 2010. Radio telemetry was applied to Pungtungia herzi, Zacco
platypus (living lotic and lentic), Silurus asotus (lentic preferred species) and Zacco koreanus (lotic preferred
species). The number of species was remarkably decreased (4 family, 10 species) comparing with before the
dam construction (7 family, 15 species). Specifically, Coreoleuciscus splendidus, Niwaella multifasciata,
Liobagrus mediadiposalis, Coreoperca herzi and Odontobutis platycephala that inhabit in the lotic
environment were not collected in the study area. A total of 8 species were caught in both the dam reservoir
and tributaries except 2 species (C. auratus and S. asotus). Sorenson’s similarity between the reservoir and
its tributaries was high (0.842). All of the radio tagged species stayed in the reservoir except S. asotus which
moved to the tributary. These species mainly utilized the shallow littoral zone as a habitat. These results could
be useful as a baseline data for efficient management of fishes in lakes.
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FAAE] Mt o 9FS = 1T 2202 2
A g 7IRAZE J1F FRE AAR Q3 &892

2+ 2 ¢l (Fukushima et al., 2007), H]|& % &9k Ak H4
T LEEZY FYeE Q3 3shA wakQ 2l (Kelly and
Janz, 2008), 2R E= FEZ X (leisure sports)S ¢ 3
o Ei= v or {FYH YT QT HBE
s+ w22 2l (Bernardo et al., 2003; Lymbery et al., 2010)
o2 FEEZ o]d wHadEe] A Ao YERY
© EE 4 2T g gof| A= ==
A FAZAQ FFE v AR HiE o] Qith(Pires et
al., 1999; Jang et al., 2002).

9% 1o 2ZH - ES &8st HeiA AF
Hog ALAg UHEE | 9 BHo AML2 T4 4
A & 5 JE AT F shtolth FYAE &
A Bele Bxoz sl | Y HE o HAMsn
oH, 1% did 71 &k | (0] 15m o4, do]
2,000 m OJA}, A48 3009 m® o]AHL Aol oF 1214
Ma7b A= o] ik (Kwater, 2000). A @2 &
& 39S 5o A4 &R #AAEsH] 91%
o= AA st glom, o9 HFErHRBE - 3YE
), FEAAY, 5 Y-S g3} (Kwater, 2000). T
EAYe ZhE &4 8, T 24, 0d 5 A8 7 &
A Yol AAdE deg Sy F EA7A F 187
271 A= S HEAY Y| SAsE A2E
9 FASF 87T mAol A A 2 (FAS
290087 m) 2 T o (FALTY, AT e, 5
AT Blwste] FrR7F Aot B oA ohEE
ol AAL 19659 2 &3 ol oF 5099 IAt
g 7T e, e #9d (2010d &3F), FFH
20159 &% %), 499 20159 &F %) 5ol A4
o] S} ko] F HAHo] AEH O o]RojXAL QU5

2 g 4 9tk

A A 71E WEFLF S HIE oF7]3tth(Joy and Death,
2001; Poff and Hart, 2002; Liermann et al., 2012). ©]&3gt
I 55 S A 24 2R Eao®a
A Y& X ™ (Heggenes and Rged, 2006; Agostinho
et al.,2008), o= ThFe WHS FlHA A= gt
z7l9e o7 AHE Tl AFTHE st A+
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7} 2 o|F o]t (Briggs, 1950; Wallis, 1951). o] & =
UEH 7]&9 dgd2 53 9427 (acoustic telemetry;
Eklund and Schull, 2001; Stich et al., 2014), 4 ¥4Z3=
A (radio telemetry; Jacobsen et al., 2002; Arnekleiv et al.,
2007; Caudill er al., 2007)7} 22 AASHHE o]-§5}t4]
o]79 o]F & AAA o] § EAS st A7 7k
s T HolAE PR T o] ALEHUSANE EF
st tfFEEY A7t ol JFAFS S o|FoA= oF
7 A2 = o] 9tk (Nah and Shin, 1992; Kim and
Yang, 2001; Kim et al., 2002; Yang et al., 2012). L FF
HE A 079 o] 5 A (Kang and Shin, 2010) ¥
Yoon et al. (2012)Z} Kim et al. (2014)°] &3] FTHTE
oz §4BANN AAsks ofFol Wel AY= )
G5 olA ofBA o|FalEAlo] tg A7) o)
ojHou], olo] W3 U o%e] ol U XA ol § B4
of BT APE AT AR 2 S A
A% 5 U 4405 Belo] QlolA FasHE o)) of
5 W AR o83 2L AYA B4 A AT 4
S QAXAA AT, A vk, A ol A4, olF 2
Aol 44 5 AHolR Bele] ZHAAN BL =gl B
ohmhebd W5 ) o e HEe] AAolgel A
£4e Bgron 7T Baol ot

2 APeldE BEAgeR He) g4t o Roi7
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FFS gofstaat sheh =3 @I W £HFew
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o Z4HA 875km’, =0| 50m, Z20] 340mE & A4
o] 48,700,000 m*¢l THE-# ol (=2 AFAL, http://
www kwaterorkr). @ 91H2 FE FHEA G LT, 9
B, ARl AEEF, FUES, 5UETE AL
TEoHL AHFHY HF 22
& BF07 ALEIT £F o]F 20110 Frt &7
Hylom o]z Qlste] W (ZHE)7t A4 H T Uck(Fig.
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Fig. 1. The map of study sites.

Table 1. GPS (Global Positioning System) location of fish sam-
pling site at the Gunwi Dam reservoir.

GPS
Site Remark
Latitude longitude
St. 1 36°07'32.7" 128°47'46.3" Reservoir
St.2 36°08'36.7" 128°48'39.0" Reservoir
St. 3 36°09'37.2" 128°49'10.9" Tributary
St. 4 36°08'36.5" 128°49'12.9" Tributary
St.5 36°08'03.2" 128°49'04 4" Tributary
St. 6 36°07'05.7" 128°48'48.7" Tributary
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SHCh. AT AR WA FAsel 2 (TL, ot
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Z 4% 10704 (59 A FZ2AY 2704, Zacco
koreanus; 39L& Az st= w|7) 370A, Silurus asotus;
fdT Ao 2% e AASE Hejul At B
317 2704, Zacco platypus and Pungtungia herzi)©l| 2kt]
© WA|E HLstant w2 Hed AASe 2%
ojF R A7A I ES A8 8T 2N FET I
EAZRE 7HA o] 3] E54dS IES AN Ui
Skl B EAl 2A7F e Aer ddd AL %
of WRskA aken, dtolA ALkt B TAl7
7t A&€ MAE F wHARE A= Az7E 7 A-AA
FES] e EFZ Holed, & dAtolA S Al
e RAAEY A B AZLAGE ABTt o]Fst
Aol ZRlEo] Fab= TASHA] ok AR IHsHel
2ht] @ WHA7] (F1555, 1.2 g, ATS Ltd., USA)= tiAto]
AE 2%7F 2HEHA| GEF st ¢ T AL
S =9om F 2320139 449 259, 370A); 20134 9¢¥
269, 7T7HADO AH A&ttt Aol AREE e
K7)= 144.06~151.98 MHz Tt o]l A AFg-o0] 7Hsah,
1.5~4zntth A2 5 A
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886-86-2, Sigma-Aldrich, Germany)& ©|-&3}o] b} A]
2 % A 27)(TLTW)2 S4ssict. 2hel & W]
£ YRS WA SRS Lom A L) 4
2 Wol Fdstaos, shrle wasl A ¥ A

2 33AF(SK442, AILEE Co., Korea)g ©]-8-3}9] %?}
stk 28 % AFe 190 APehs Fe WA 5
%, kanamycin sulfate 100 mg 1 mL™"; )%, 10 mL; CAS
number 70560-51-9, Sigma-Aldrich, Germany)S +&5%9
of FAEA e BAE HEYA (vetbond, 3M, USA)E &
7ol H&ste R4 JUS WA F=0]
o E Al AtagEo] S/5| o] FofAA e &
BFAE X (size, 1 X 1x0.8m)o A &3] =2 w7z
&R & A5 HRAH (release site)ofl W5kt (Fig. 1).
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e 47|17 A-8H JNAS] 4L Sika HH L 5
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o] AT E AT 4 = A ¢ (detection range)= 2F
100m= SHels|gich. tebd A3 XS shotspr] o5t
o 4z AFEES o]&slo] & f A 72 HUEHT
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£ S A5 ol /RS ERlEAT. wabA 9
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22 2ol7] 93 ol R AR+ 27 wet Bae) Z7o]
242 3 ANt Wask 4UAB T
A= Sorensen’s similarity (Krebs, 1999)& ©]-8-3}¢
Hetgiet. ol f 23S Fo e AR o] EHRE A
43t GRS sekstel AZvtsg o, Faol5 A
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AYE oustn, FaA24 g (MHR)Y] 3% AAE A
HES Mo ABSIAL W tehbe 4 We WAL
ofulgttt. o7 olFof it % 12 ArcGIS 100(ESRI
Redlands, USA)S o]&3sle] AASHYL). 18] =&
AlEA-2 PASW Statistics 18 (SPSS Inc., IL, USA)& /\}%
skt

+9d A4 A 43 A4 A (st 1L st 2) AL
2 Y BRGRANA F 73 1552 T B9
HALo L (Kwater, 2002) A4 Z AAgE B & g ZAM
A& 8] (Coreoleuciscus splendidus), V| F2] (Misgurnus
anguillicaudatus), 559 3-2] (Niwaella multifasciata),
Z}7VAME] (Liobagrus mediadiposalis), A (Coreoperca
herzi), A (Odontobutis platycephala) 5°| FZ = A
ol 3 43 1059 ol FaAHon], FUH (s
3~6)ollA e FAHE ALt 42, v]dte, opn]dte,
AR ol AFHA 2 S&E}(Table 2). FYAHL F 4319
9 77 AP EHNeH, 3 oA HFE 8Fo] F
A oA Q1% AT (Table 2). HEeF FARAHS] B
FALAET} 08428 =& QAL Ve 31 o
A AT 5 s ARG 1087 FUARY 2E
At A 07372 2 32 2o & Y #3852 1E
N (Squalidus gracilis majimae)2 % 6347T7WA 7} AR =
0] 46.4%2) AA)EX = (RA, relative abundance)E EH S
H ol H 2o & 5559/0A7F AR E =] (RA, 40.6%)
2 Yyergt) o] FZ4AY (RA, 9.8%), 59 (Carassms
auratus; RA, 1.2%)E ALe Uz F9 4 4dF

T 1% "REY] W BlE&S UERth fFURAAH 94 & LH
FAFA AWEMNRA, 31.7%)7F s o] 3
AY (RA, 30.2%), I 21] (RA, 19.0%)7} th & d3FE T
A7IE E8oF7Y A HE H FYARS 7242 A7dE
2 & ZolE HolA| gt

2.3 Ul 23 0i52 05 54 24

FE9 GPSHRE 7|fte 2 AR E A% 2
QoI RES F2 Aol A4S 3 Y $9AY
A 41‘41 FA 25 mET Ao 4ol 2 T
AL HAAE o] &J Tt (Figs. 2, 3). 18]
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Pungtungia herzi Silurus asotus
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= Main habitat area 0 Dekn o= Main habitat area 0 0.6km
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Fig. 2. Movement patterns of radio tag applied P. herzi and S. asotus.
Wi Stream Zacco koreanus Wi Stream Zacco platypus
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= Main habitat area . poka = Main habitat area 0 0.6km
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Fig. 3. Movement patterns of radio tag applied Z. koreanus and Z. platypus.

9] =3 o] FA 2 (AMD)% 44499 (MHR)S &7
£ AlYst FE A 7 2 AelE B S Th(Table 3, Fig.
2). E17)= F A BF AAA A9 o] AEE 29

S A&F 02 o] g3l 2 o]5e TR gt T3
2UEH 717F ot #7] Sa-1 AT HF & 3km AR

o 1% 914 AHoR ol EFF o, ole) AL XA
oz 9| o5o] SalEA| kgt

9 ddz g

A Ashe ofF ATl R8A FFHAAY F4a
s ud @ AN AnT A4 1E ANEY 7
718 = Atk (Gehrke et al., 2002; Wang et al., 201
A Ad A AAE Kwater (2002) A} AX
Z]?iM]H AN 2 =AY A 29W A AR A
A 7 Aad AL sttt 55 9 A A A
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A Fol ¥ AH ¥ T Y AT FYAHANA= A
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Table 3. Details of the total length (TL), total weight (TW), radio tag frequency, released data and movement of radio tagged fishes.

Radio tag

Species ID TL(mm) TW(g) frequency Release Date. of harvested/ Tracking AMD (m) MHR (m%)
disappeared days
(MHz)

Punetuncia heri Ph-1 154 132 145.1435  Apr.25.2013 Oct. 31.2013 189 567 759
URSTUNSIA RETTL — pp o 149 128 1449936  Apr.25.2013  Oct.31.2013 189 519 1,057
Sa-1 262 238 145.5355  Apr.25.2013 Sept. 16.2013 144 3279 7,806
Silurus asotus Sa-2 402 360 1440642  Sept.26.2013 Nov. 22.2013 57 1,733 61,018
Sa-3 443 407 1454443 Sept.26.2013 Nov. 22.2013 57 1,978 56,039
Zk-1 142 114 1449631  Sept.26.2013 Apr. 03.2014 199 578 1,542

Zacco koreanus
Zk-2 160 133 1444832  Sept.26.2013 Apr. 03.2014 199 4,420 146,702
Zp-1 149 121 144.1847  Sept.26.2013 Apr. 03.2014 199 1,949 51,760
Zacco platypus Zp-2 152 124 144.5428  Sept. 26.2013 Apr. 03.2014 199 801 7,099
Zp-3 144 116 1444245  Sept.26.2013 Dec.31.2013 96 1,252 14,114

AMD, Accumulated Movement Distance; MHA, Minimum Habitat Range.

¥ EUR}F (Microphysogobio yaluensis)®} FH4AYUE A5
A&} 22 Ao A Z SIEA] A= o Folth(Jang,
2002; Yoo, 2007). & W o3t F9] A4 AMAI7] H
Ho fzjet FRo] At FHH2 ALHA] ;A &
Sreul go] AT AAe Mo A +AZ W@ 24
oMol WA f4 FehE W Ygden H4al
£ =% HFEE 759 AE5Fol ok (Kwater, 2002; Seo
and Kim, 2009). watA] 7]&of AAsld FE2 jHE
o|¢} 22 Ao HSH FEE FoIE AT A+ A
3F2 gst] oA 2 FUAA Qe Y
& AA 5 Aol AASHA kot A/ olF A
AFY2 o8 AR AIRET & ZAA A2 &3
AL ATF2 W72, 0] T BS H 24 o|F of
= 49 JuE U9 29D £F F 2AATANA 2
Aoz PRY Fo2 FARYT B NG AL FF
ol AGe Bohe WRet 2 UMY §UOR 4
+4 F47 Eold & 9100, 5o sadel 4w
QA oo HR7L A%E A9 5 of o5 P2
W37t 714E AoR ot B3 | A4 o] e
NIl A g4S 2ol HABHE ] A4 HEFE
o AASE B 249 HEFS A2 Ropir]
ET}(Agostinho et al., 1999; Agostinho et al., 2008). w2}
A o AR B BH B4 Aol fE] TUUS
E3 Aol AL 5eA0l HtEE AN Fo T
H ALE oifdr.

2 AT ML Gde Y] Hg AN 4% A
replicate™ 7] W&o Fo FAFHS
Tk olE Foll et Ayt SlolM= AFsHAY WA &
7] wfZol Foll et BejA EHCEN FEE AT 5

U ALRE Fordr}. o] 7 o]F-2 ZA|Q (Pettersson
et al., 2001), A&A}F (Helfman, 1993; Reebs, 2002), A-z+
(Andrade et al., 2007), B % (Prchalov4 et al., 2010), 2
(Prchalovi et al., 2006), 3 (Mitchell and Cunjak, 2007)
T U 8o o FFS won, 55 FH 4%
U5 B L ZH=th(Matthews, 1998; Lucas et al., 2001).
T3 o]l 5 A= oFY dolot A St AFE K
ot} (Railsback et al., 1999; Edgar et al., 2004). & Ao
A AFo] 22 Ei17]= F A 2% AMD, MHRO]
ZA vrepyttt. o] g At $E SA% ohet A
o2 A2 F17]9 Zo|7t o]F A ¥ vA = A
= 7FsAol & AR wddt. 32 &= shH I3+
Z2EQ dHol] ALY -39 ket Ad F mjaghiol

=
[*]

L
.

(Harris, 1984; Kinsolving and Bain, 1993). o] u}g} 7]&
HAolRES 3 ) HoFAdA ABHYH7 EAsH
F5EASZ o] F53AY (Yoon et al., 2012) M2 A4
Al B4t oA H-gsto] HEFTH(Kim er al., 2014).
2 AFATe|A & TF0] mE shHY F - ARl A4
sfo el AE 0%l ARAUE A5 AR A
omol o5g dasont NAE o5E AL Y
oo, w7 174 AHe R o]FFTh T WollA] A2 st
= oFY A5 wrl(&EH} AFo] EAstE Xol F=
A2, Tiehu] (A3 A5A] 5 AFHOR 1R BE),
FUAUE 52 YRR FuRAE A7
2 ol g3t a8 & Eoly Aol e oA F
AP BWINE 5 o UG A4
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2012). =3 5] e AEQ 7F WA oA|Tk
Aol i oH ARl AHER] LA got ES
Aot &2 A, & Aol EAst= s 5 7123
F37ol T Y I FYAH] FAREH] W2 (Lee,
unpublished data), & W o]FE°] AHOZ o]F3}A &
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