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Fish Species Composition and Community Structure in Lake Yedang, Korea by Seung-Young Kim, Mi-
Young Song, Hyoung-Joo Jeon, Kyeong-Hwan Kim, Wan-Ok Lee' and HeeWon Park** (Inland Fisheries Research
Institute, National Institute of Fisheries Science, Gapyeong 12453, Republic of Korea; 'Fisheries Science Institute, Chonnam
National University, Yeosu 59626, Republic of Korea, “Fisheries Resources Research Division National Institute of Fisheries
Science, Busan 46083, Republic of Korea)

ABSTRACT This study investigated the characteristics of fish communities at the Lake Yedang, in 2013
to 2014 and 2017. During the survey period, there were 29 species of 10 families collected from 3 survey
stations. Of them, Cyprinidae occupied 34.5% (14 species), Bagridae, Gobiidae 10.3% (3 species), and
Cobitidae, Centrachidae were 6.9% (2 species) in the number of species, respectively. Korean ende-
mic species were 4 species (13.8%) Abbottina springeri, Cobitis nalbanti, Pseudobagrus koreanus,
Odontobutis interrupta and accounted for a low rate. There were 3 species (10.3%) exotic species
including Carassius cuvieri, Lepomis macrochirus, Micropterus salmoides. As a result of community
analysis, dominant index was 0.45~1.00, diversity index was 0.19~2.30 and richness index was
0.41~1.94.
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M 2 S8 H Atoof| $1x)5hH, Th=HAL oF 1,100 ha, FHHA-2 3
w7360 ha0lth. AT L UGS HEFF ASA F fou
Sefet @58 gREe] o384 B3 AP Hol A Won o W] $AA B fAUte F5E
A Ee2ds A% 5Aos A4dE dEd AdFzgolth A Ho|th(Hwang, 2014).
FAL |, 2o AR Fo] AAE e ARolA A== 9 AALE AFONA ogFet o2& AlFste T sHALH]

AT} A7E7ll B2 SQEA §UT FOB FEed  AS mASHE 1 2 AR alojeh 2 4 ekWard and
o] 7}&3lE 1 QIth(Oh et al., 2005; Lee et al., 2011). 1980 Stanford, 1979). 18] 3}H Q] A - Sl dZAA o] HEEY &
o]F F&3 Aste Yoot Ao 3 A7 2432 9] o]z HE MATY A4 FEES of7lsh, 44X 3§
2 mosuA SARES AR U AN S BES] 9 drb S8 (otioelH B4BA (lentic) 0.2 Hsks]o] 7]
3 AR E S o] AAE QT A= FARFYe] BHE & & AEF e H3}(Joy and Death, 2001; Poff and Hart, 2002;

A&l 2ad FHedolu 2o I3 A F AEHH L Liermann et al., 2012)2 18} A4 ejA 2449 2u]Akl o

2 BZo] HQ3l XY FAAYRDT LHo 2 xF -5} Fof J8-& n|Rth(Heggenes and Roed, 2006; Agostinho et al.,
3 Ik (Kim et al., 2017). 2008).

2 a7 A X9Q dEEe FHEE G st AFZof Bt A= 2 (Lee er al., 1994; Song et al., 2011)

3} o2 A (Ko et al., 2012; Kim et al., 2016)0] T3] LH o]F 0]
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2 Ate 39 AT dSHT S8 H Atolo] fXgt 011
59| olf T2AM 2AFRE oty fE =AM 5

ok 24 A7l A= ZolE Thotsty] $l5ke 2013L,
20149 =APATO} 20179 ZAPATE W] stlom, A - A
FEFE orslr] 98 FE71E AT 449,649,849, 10(1)¥Y
2 A%ttt A ABL Y87 FEeR AFEY
F$7F Gold ALo= H2gk 180 kEHA o= Al
FA PRl B ot 37 AR AR/, FF, = A4
sto] 2ARS AASHE e, 24 2ARAIH Y 9A= oE 2ot
(Fig. 1).

AT FREE A S S22 (N36°36'10.52", E126°

48'01.47")

B (%) : $HHE A t15H dioFg] (N36°37'07.71", E126°
47'56.37")

C(3HP) : SHEE A t5H 41428 (N36°37'49.32", E126°
47'59.24")

= NIFS

4 (P 27 mm)

ﬂ313ﬂ_(“&% 10 mm)<& lé% H‘—‘l AA)5ko] 2|4 2447t 0]

5 2 YgE27] 54 (75mm),

(SOmm) 124 27 mm)& z] A 1Z (50 A M;‘qs}oq
2 12A7F ol AT & ARE FASIH Y 22 F

M 8 R E77F 7Hsd o= Zﬂ’é}(TL) A ]'(SL)—

_ELJ'E

0.1 mm, 2% BW) 0.1 g 77 X35t Brasigon, g5 7
A= —E#* < Y3 APz Lulste] B4 - 245t oF
9] A= FHAA A7HA HxEEH HME (Kim and Park,

2002; Kim et al., 2005; Chae et al., 201905 o839 1, 57
AAE Nelson et al. (2016)°] w2t B2& FstAet. ol F 2

Table 1. Community indices criteria

iAol YHA7IE 2 FHEE A= (Shannon and Weaver,
1963), = A= (DI; McNaughton, 1967) 5= (Pielou,
1966) 9 EXR %= (RI; Margalef, 1958) A4S Ar&atqit}. B4
A}e] 7]1%-& Hur et al. (2011)9] A1S Xl-j_o]-m] Ry E
E Yehf itk (Table 1). ZA Y £@5H o] F2A 9 44
= BA2 Primer 5.0 program (PRIMER-E Ltd, UK)& ©o]&3}
of 33t

2 i,

1. {74

Ao HA ZAPZ|ZE B 28 oF+= F 102 29
% 21,193704)12 vrelsdth(Table 2). °J015’—}(Cyprmidae)°ﬂ &
St olRE 143 (FPAN): 34.5%) 0 7V thebshAl ek
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Fig. 1. Map showing the study area in Lake Yedang, Korea (A: up-
stream, B: midstream, C: downstream).

Community indices Very defectiveness Defectiveness Some satisfactory Satisfactory Very satisfactory
Dominance 09~1.0 0.7~09 0.5~0.7 0.25~0.5 <0.25
Eveness 09~1.0 0.7~09 0.5~0.7 0.25~0.5 <0.25
Diversity <10 1.0~20 20~3.0 3.0~40 >4.0
Richness <10 1.0~20 20~3.0 3.0~4.0 >4.0
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3, AN (Bagridae) 9t 45012t (Gobiidae) 7t 2H2t 3% (5
AH]: 10.3%), B]F 2] 7} (Cobitidae)?} 7453 1} (Centrachidae)
7t 242 2% (FFAY]: 6.9%)2 YERgTH 2 9o wAol3t
(Anguillidae), ™| 7]} (Siluridae), B} o] 3+ (Osmeridae), &-A
2] 7+ (Odontobutidae), 7H&2] Z}H(Channidae) | &3H= o] Z+z}
1Z(F3H]: 3.4%)°] @3t

A FS oA A T-FFL Qx| (Abbottina springeri), &
Z% 7l (Cobitis nalbanti), x5 AN (Pseudobagrus koreanus), 4
S5 A2 (Odontobutis interrupta) 5 4522 AA| FAH| 9
13.8%% et

ZA7IE F 7P wol 283 JoiTt o Ff+= 201349 7F
(49.2%), 20144 12%(63.0%), 201796l 12%(80.1%) 2.2 At
QT R=HAA AL S7FHAR, AP ol /= 20139
26%°1A 20179 6.8%= Z713H9H(Table 2). §Ho|| wlchy
o}3} o7 201390l 452%°1A 20179 11.0%2 ZA|7E
o A A% BASHAL BANT olFE 2AI7 Bk w2
3 2L fASAT 20179 AN A2 RS T 0
Aol (Anguilla japonica), W 7| (Silurus asotus), 7] (Channa
argus) & 3°|3Act.

2. 72| =IE(Q2HE)

AFEeNH 2AZIZF F AAlo] lE YFEL Yol
(Carassius cuvieri), 572 (Lepomis macrochirus), B2~ (Micro-
pterus salmoides) 35°13{tt. A FQ HEolet EFLE tE
ojFo] Hla) AR Faot St Adoz R Ut
BTk g8019 ¢ 201393 2014Q0] 22} 408714, 355
A7 AFE wrde] 2017A00 3370H 7 A= o] AF 7}
astgleh B3 ERA-E AA 2AP|2E F 20131, 20149 )
£ RE ofTold A8 AYHA YskoLt, 2017 BAE %
£32717F 10mm 3172)Y AHZgoll A 8t 114l 22 26.2¢
(497140, 283.1 g (19170 A o] A3 = et

=
. FQ 0fFe| MY £Y

o

L-%F91 Yol (Hypomesus nipponensis), 3 2t0| (Zacco plat-
ypus), A2 (Hemiculter leucisculus), 35| (Pseudorasbora
parva), 501 (Carassius auratus) 453} 2 E2] HEo] EZ7,
HiA 30 A e EYE AN EE2EE A5kl 7HA)
29 Az L vlmstec,

Aezold JPE ol AATEY AFE 42~110mme| H
gom, g 72.8 mmE UERGTH(Fig. 2). Wol AAZ
2017¢ (B 66.8 mm)°l| H|3 2013 (Fo+ 75.3 mm)of| A+
o] ¢ Zth dFE F8 FAAAQ HEolet ol WREE
2¥7k 70.0~415.0 mm (B 306.6 mm), 32.0~395.0 mm (B
2115 mm) ¥ 9le) AAREo] AU A} 53] Hiol= 180 mm

o] ZjAlFto] 1uk]et R = 1AL, 300~340 mm ©|5}2] 7|
Aol HA| A7 5% E2 HEE BT (Fig. 2). 96
o] A= H AL AP B v E2E FAIES
t}. 2ol AAZe AR Q= 220~240 mm Ato| 2] FjA o]
7P =2 VERE e on, ggojots WitE AP 5
ot QR == AT "AL FTbske AR Bl B3 2017
W ZAPA FAAA T A2 S 5= 100 mm ©]5+e] o
A A7 o= AR =, A=E A ARe] 2017d ] 3
I+ 1933 mm=Z 7} A9t

QEFe EFA ALY A M= 25.0~840mm (B,
434mm)Z AFE A FEo] T 194 oFtE AAA|=
2% fAIECI Tt (Fig. 2). ¥ 2] 7% H = 50~432mm (B
241 0mm)Z AAZL 277} T2 BEslT Q= Aoz
1=tk (Fig. 2). A4 +-F2L Aot o] 2352 B+
Aol A=HEE v 55 FA8L, Hen]e B4 A
72 20133 20143 ZHZ} 84.6 mm, 87.9 mmE B|=E 4=
Zo] Atk 2017Wo] H 116.1 mm=E UEFETH(Fig. 2).

4. ZEX|

AFToA &3 o7 FHAFE dHE AT 2t
QAT X5t 20139 490 10002 71 E9kon 20144 4,
84Y,20174 4, 69 = v A =4 Uesdth(Fig. 3). 201349
849l 0.50 o]3tR Wt F5E A4E= 20139 8ol 1.942
73 E9ken, 20179 8¢, 2013 64,20149 10€o= 1.50
oo 2 Etth OYE A 20179 4¥9 23022 713
=9k, 20149 4¢, 20179 8¥, 20179 64, 201749 10¥9)
1.60 o)A 2 v|wd =gt TRE 24 2013 8¥¢) 0.81
Z 7P #k1, 20179 89,2014 104, 20134 69, 20134
10¢, 2014 64 06022 H|WA A Ueyth AAze=
Lok 149, 5% 127, 4% 0.76, 2% 0.56°|QTh.

A 2717 Bt ATl APE o7 MA-E €
2 H|wste] fAERFE AT (Fig. 4). ABE ZF 2AL
A7l 3A 419 Jge 2 FEENeH, 1§ 12 20174 4,
6,8, 119 ZAW 7|7} B9, 18 1= 20149 10937+ 20139
495 A Qe RE 2A |G 15 MY IVE 242 20143
1093} 20134 4]t

oo

oEold A 2A|7H B2t UG oR] F4t 107}
20% 21193042 Lreketeh(Table 2). olato] &3He Fol 14
% (ETAN: 345%) 0.2 714 Tk Urekda, vl Tee) et
ARSI 42 2% (ETAN): 6.9%)02 ekttt otz
of ok Fo| 14FOE THE 3 olfe] Hle) FialA 23
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Fig. 2. Length frequency of eight dominant species in Lake Yedang in 2013, 2014 and 2017.

Y=g o] AL A ¥ dgsrt A-GElE SYEE A
Sl Aol %ot BAY SHHel Fae] YA Yo,
Selet Aoz SURE SHS BrolRAe B4 @
x|}l Atk Jeon, 1980; Hur et al., 2011; Moon et al., 2011;
Byeon, 2018).

T-§3 (Korea endemic species)2] £8-2 3R] AWEAT
S BARE 1z 24 Ao # 84 % ABAY 54

= 9 ujoldt 2= 9l 7|Zo] Hoh(Hur ef al., 2011). oﬂfﬂzfﬂlﬁ
geld 1/FL A, HEFN. we N, 554
TOE AA F3u9] 13.8%F2 UrElTh AgEolA Eﬁﬁi

T8E2 FHE AR Golo] 143} HlEQl 28.4% (Son and
Song, 2006)E.th H| & WA et} o]= A} A Fo] A
IR A7t FAloll e, fdstalo] ZJHEA| k2 Aoz

ekt FEo HAAHE AR RAE St 18ES X
33t 29 o7 T4 ST Ao 2 AZbEL
Ko et al. (2012)9] AT AT o] W2 qgso &3 o7

£ 32%F°] 715H] Slon, & dA3e A FLT 47:*}74
HollA A} o]FolA MWL}t (Table 3). ©]H 2] H-

(Ko et al., 2012)2} o] FAS v|wshd ZrA]Eof (Rhodeus
uyekii), B'FE780] (Rhodeus notatus), &R (Acheilognathus
yamatsutae), WS X] (Abbottina rivularis), =7, & /\}ﬂ
(Oryzias sinensis), 5AF2] (Odontobutis platycephala) 752

Aol @A ke, WAdol, FAE (Acheilognathus
rhombeus), =R N, 578 0| (Leiocassis ussuriensis), 52
o 53e 2 2AE Fo) ABA Aol B ol A
M EE A ool R Hold SE YAT £F F WE
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Fig. 3. Community indices at each surveyed years, based on the McNaughton’s dominance index, Shannon diversity index, Pielou’s evenness index

and Margale’s species richness index.
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Fig. 4. A dendrogram showing the grouping of fish community.
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2 AollA AYE F2 AR Wof A Bt A
A2 72.8 mmO|t}. Byeon (2010)9] Ao w2 ASAA
60 mmz 2 AFAE F2 80~100 mme] o7} HF = o],
gz ol Hol MAES FAer FAEHT YU 2t
IFool= E54, & 59 9T o] wof Yol A-edn

_9.

Agt A&3< El%EWOl ZQsitt qgs 8 FARE
ggolet Bolo AFEEZE HEol9 H 70.0~4150
m, 50l 32.0~3950mm B¢ ] AAFo] YU,
Z‘j A2 Zv7F 306.6 mm}t 211.5 mmE UERGTH £3) _‘1?
£ 180 mm ©]a+e] ZRAIo] 1akE]gh Y= AL, 300~340
mm olou AAZol AA ZAPIZE Bt B2 WIEE B
™, 20179 % RAMAE 20134,20149 RA] B3] ©Eo0]
MAF7E @ASHA ol AFFe] Uehgth gof /HAITY
AW = 220~240 mm Ako] Q] AH|Zo] Y BL Hxg
Uebgon, g ojehs i 2 2A|ZE F2t A== A7t
A2 S7bke AES B B3 20179 RAMIA A
oA g 1M1 2 FH == 100 mm ©]3+e] o™ A 7F th= A
=o] Bl A At o 2 Aol fAEE AR BHE| T}
2270 FFAALL 434mmE 20179 119 ZAL9E 241
7RAI (TL, 25~84 mm)7}+ A3 = o] (Fig. 2), tF&0] Zd 7
;‘4] (TL, 25~50 mm)2 =A =0 227 AxFo] Zrlstn Q)

Ao 2 I QITh. Song er al. (2012)9] Aol TEH Aok
EOﬂH AL 572 AAEY F$ 2 1dA480] oF 90 mm o]
sto] JHAE O R BAMste], B 2ALeL v|%t AAE YERYTh
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Table 3. The occurrence of fish fauna in the Lake Yedang from 2012 and 2013, 2014 and 2017
This study
Scientific name 2012
2013 2014 2017
Anguillidae
Anguilla japonica 1
Cyprinidae
Cyprinus carpio 8 3 3 37
Carassius auratus 1,083 136 61 439
Carassius cuvieri 67 408 355 31
Rhodeus ocellatus 1,667 93 26
Rhodeus uyekii 548
Rhodeus notatus 172
Acheilognathus lanceolatus 10 1
Acheilognathus rhombeus 3 12
Acheilognathus yamatsutae 1
Acanthorhodeus macropterus 33
Acanthorhodeus chankaensis 36 1
Pseudorasbora parva 1,846 699 751 1,062
Hemibarbus longirostris 1 1
Pseudogobio esocinus 35 2 7
Abbottina rivularis 13
*Abbottina springeri 86 22 140
Aphyocypris chinensis 4
Zacco platypus 672 138 5951 35
Opsariichthys uncirostris amurensis 2 3 8
Hemiculter leucisculus 64 430 92 2,848
Cobitidae
Misgurnus anguillicaudatus 1 3 2
*Cobitis nalbanti 30 6
Bagridae
*Pseudobagrus fulvidraco 12 79 69 67
Pseudobagrus koreanus 1 1
Leiocassis ussuriensis 1 2
Siluridae
Silurus asotus 1 33
Osmeridae
Hypomesus nipponensis 72 1,754 4,153 637
Adrianichthyoidae
Oryzias sinensis 101
Centrachidae
Lepomis macrochirus 241
Micropterus salmoides 36 100 3 153
Odontobutidae
Odontobutis platycephala 1
Odontobutis interrupta 5 1
Gobiidae
*Gymnogobius urotaenia 19 1
Rhinogobius giurinus 70 34 39 9
Rhinogo brunneus 21 1
Channidae
Channa argus 2 4
Number of species 32 14 21 22
Number of individual 6,719 3,877 11,547 5,769

*Korean endemic species

B ol folAl REAY TS nAH, 4 AEIFY T o

E AAZY ZAE of7)3tth(Jang et al., 2008). ESH ojE A
EIF9Y 37 52 AEIFY HolArdel Higt A4S &
TAA, Y BEIF] #8249 nAT A ok

(Christensen et al., 2000). dlg&2] AL A7 A= Q)

LAl gEo] 2017 RAIA B2 ARSI F

43 %

7hstaL Qlom, 43 ol ofF P Wof 59 Fa Ao

A=

b gast AL Bol o)F YFel SuxAe A



108 USS-S0/Y - HYF - YZH - 0|2A2 . ut5| 2

o
N
7
2
g

Mo
)
e
2
flo
Moo
2

it 42 BUE o] Basict.
5, oF50 AL TA ] 9
Bystgon, 94 7ze
9] OHE Ak 045~1.00 (F
ZHUNH RN Eeret A trehton,
£ o5t B AR A ol Bof, o], X
HEahe ojFo] $ste] Uehyt Antz @

L
ofN

oy
%
oy
offt
1r
I
i

O ® koK
(e}
ST
S i

4§
i
5
2
ofl

2 e, b A50] Aol B 1492 BRI A
2 ettt ol EAl] AR o1 3 Al B9 20178
2o 58,728, 1282 ARsste] 242 S At o)z
F9| 471 Z7hstel ekt Ao 2 weEt,

B ATE F4 gl AW oif F24 L 24 o
o A9E BolFh olf Tl e ATE AEGINE 3
YA7IT ol A BE U PelE 98 Fas A=sh =,
A2 24 BUHZS 9% 712 Aot Hek g5 W4 5
AAA9) A&7Pse ol g3t BES 934 714 BUHY
o] Wastn, AAoln HepHel RUHPL Fo) AE 24

of WAE GRS WAl o Fas AR AT 4 9L 2
olet Az},

[®] OF
i) —.

£ A7E 3 i e S8 Abelof fAI7 ol
Soj|A 20139,2014337 201790 o F23 54 24& 3,
ZAZIZE 4t 3 AR S/ T2 F 103 29F
o]t} ol (Cyprinidae)oll &3H= Fo| 34.5%% 7Hg theF
SHAl Urebgal, SRS sl it 10.3%, vl 47
$GH7t 6.9%2 Yebgth = /EL iR, BEEN, &
SAN, Q2FAE 5 45 (138%) 22 W2 o). o
2 g0}, 27, v~ 5 3% (10.3%)°I itk 2HEA A5
SHE AeE 045~1.00, FTOHFE A4E 0.19~230, 55
A4 041~1949] Y2 Yepdeh,

Al Al

o] =82 2019¥ = FYH,ATEY A FAY
(R2019028)9] ¥ o2 == LTt

REFERENCES

Agostinho, A.A., FM. Pelicice and L.C. Gomes. 2008. Dams and
the fish fauna of the Neotropical region: impacts and man-
agement related to diversity and fisheries. Braz. J. Biol., 68:

1119-1132.

Byeon, H.K. 2010. Ecological characteristics of land locked and
anadromous populations of Hypomesus nipponensis (Osmeri-
dae). Korean J. Ichthyol., 22: 249-255. (in Korean)

Byeon, H.K. 2018. Characteristic of fish community and distribution
of exotic species at the Hangang River in Seoul, Korea. Ko-
rean J. Ichthyol., 30: 144-154. (in Korean)

Chae, B.S., HB. Song, J.Y. Park and K.H. Cho. 2019. A field guide
to the freshwater fishes of Korea. LG Evergreen Foundation,
Seoul, 194pp. (in Korean)

Christensen, V., C.J. Walters and C. Pauly. 2000. Ecopath with eco-
sim: A user’s guide. Fisheries center. University of British
Columbia, Vancouber and ICLARM, Malaysia, 130pp.

Heggenes, J. and K.H. Rged. 2006. Do dams increase genetic diversi-
ty in brown trout (Salmo trutta) Microgeographic differentia-
tion in a fragmented river. ECol. Freshw. Fish., 15: 366-375.

Hur, J'W., HK. Kang and M.H. Jang. 2011. Investigation on physical
habitat condition and fish fauna in Dal stream of Han River
Basin. J. Korean Soc. Environ. Eng., 33: 564-571. (in Kore-
an)

Hwang, D.J. 2014. A study on discharge capacity improvement of
the Yedang Reservoir using HEC-5 Model. Master Thesis,
Chungnam Univ, Daejeon, Korea, 103pp. (in Korean)

Jang, S H., C.I. Zhang, J H. Na, S.W. Kim, K.G. An, J.J. Lee and J.H.
Lee. 2008. A analysis of trophic structure inLake Namyang
using the ecopath modelling. Korean J. Limnol., 42: 144-
154. (in Korean)

Jeon, S.R. 1980. Studies on the distribution of freshwater fishes from
Korea. Ph. D. Thesis, Chungang Univ, Seoul, Korea, 91pp. (in
Korean)

Joy, MK. and R.G. Death. 2001. Control of freshwater fish and cray-
fish community structure in Taranaki, New Zealand: dams,
diadromy or habitat structure. Freshwater Biol., 46: 417-429.

Kim, H.G., CJ. Cheong, J.H. Lee and Y.S. Lee. 2017. Environmental
characteristics of water quality in southern fisheries resources
protection area. J. Korean Soc. Environm Tech., 18: 577-585.
(in Korean)

Kim, I.S. and J.Y. Park. 2002. Freshwater fishes of Korea. Kyohaksa
Publishing Co. Ltd., Seoul, 467pp. (in Korean)

Kim, I.S., Y. Choi, C.L. Lee, Y.J. Lee, B.J. Kim and J.H. Kim. 2005.
Illustrated book of Korean fishes. Kyohaksa Publishing Co.
Ltd., Seoul, 615pp. (in Korean)

Kim, SK., H.S. Park and S.R. Park. 2016. Distribution of fish and
amphibian in rich fields Near the Yedang Reservoir in Korea.
Korean J. Environ., 30: 48-57. (in Korean)

Ko, D.G., D.G. Han and K.G. An. 2012. length-weight relations and
condition factor (K) of Zacco platypus along trophic gradi-
ents in reservoir ecosystems. Korean J. Limnol., 45: 174-189.
(in Korean)

Lee, H.D.,B.C. Kang and M..Y. Kim. 1994. On the Seasonal variation
of water quality of Yedang Reservoir. Korean J. Limnol., 27:
219-226. (in Korean)

Lee, M.J., HK. Kwon, H.J. Lee, J K. Seo, J K. Lee and J.E. Lee,



2011. Community structure of Benthic macroinvertebrates
and water quality in the Major Lakes (Lake Sayeon, Lake
Daeam, Seonam Reservoir, Lake Hoeya) of Ulsansi. Korean J.
Limnol., 44: 396-406. (in Korean)

Liermann, C.R., C. Nilsson, J. Robertson and R.Y. Ng. 2012. Implica-
tions of dam obstruction for global freshwater fish diversity.
BioScience, 62: 539-548.

Margalef, R. 1958. Information theory in ecology. Gen. Syst., 3: 36-
37.

McNaughton, S.J. 1967. Relationship among functional properties of
california Grassland. Nature, 216: 168-144.

Moon, BR., S.L. Jeon, M.S. Hyun, J.S. Hwang and J K. Choi. 2011.
Introduction scheme of health impact assessment in Korea J.
Environ. Impact Assess., 16: 511-524.

Nelson, J.S., T.C. Grande and M.V.H. Wilson. 2006. Fishes of the
world (5th ed). John Wiley & Sons, Inc, 707pp.

Oh, HK., Y. Kim and M.S. Beon. 2005. Vegetation and distribution
situation of naturalized plants in the waterworks protection
area, Jeongup stream. J. of KIFR, 9: 47-55.

Pielou, E.C. 1966. The measurement of diversity in different types of

x4

fol

gz o7

Ot
ne

TEHALE 109

biological collection. J Theort Biol., 13: 131-144.

Poff, N.L. and D.D. Hart. 2002. How dams vary and why it matters
for the emerging science of dam removal. BioScience, 52:
659-668.

Shannon, C.E. and W. Weaver. 1963. The mathematical theory of
communication. Illinois Univ, Pre, Urbana, 117pp.

Song, H.B., M.S. Byeon, D.W. Kang, C.Y. Jang, J.S. Moon and H K.
Park. 2012. Population structure of bluegill, Lepomis mac-
rochirus in Lakes of he Han River system, Korea. Korean J.
Limnol., 24: 278-286. (in Korean)

Song, M.A., J.W. Kim, H.N. Kim, D.S. Kong and O.M. Lee. 2011.
Water quality using trophic status index and attached dia-
tom index in 10 reservoirs including Ye-dang Reservoir of
Chungcheongnam-do. Korean J. Limnol., 44: 155-171. (in
Korean)

Son, Y.M. and H.B. Song. 2006. Freshwater fishes of Geum River,
Korea. Jisungsa. Korea. 239pp. (in Korean)

Ward, J.V. and J.A. Stanford. 1979. The ecology of regulated streams.
Plenum Press, New York, 398pp.



