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Ichthyofauna and Fish Community Structure in the Hoecheon Stream and Some Adjacent Tributaries of
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Uk Yoo, Jae Min Park and Heon Uk Ha (Institute of Freshwater Ecology, Daegu 41518, Republic of Korea; 'Nakdonggang
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ABSTRACT Fauna of freshwater fish and community structure were investigated at 24 stations in
the Hoecheon Stream and some adjacent tributaries of the Nakdonggang River, Korea from July 2016
to August 2017. During the period 42 species and 4 types belonging to 32 genera and 11 families were
collected. In this collection fishes of Cyprinidae were 24 species and 4 types, most numerous
possessing 59.1% of all. There were 16 Korean endemic species including Acheilognathus yamatsutae
and Odontobutis platycephala, 3 endangered species such as Pseudobagrus brevicorpus and
Koreocobitis naktongensis (rank 1) and Culter brevicauda (rank Il) and 2 exotic species such as
Micropterus salmoides and Lepomis macrochirus. Fish species transferred from other native rivers
were 4 species including Opsariichthys uncirostris amurensis, Hemiculter eigenmanni, Odontobutis
interrupta and Tridentiger brevispinis. Dominant species was Zacco koreanus NS type (19.2%)
and sub-dominant species was Z. platypus R type (16.1%). The structure of fish community in the
Hoecheon Stream was very stable and diverse in having diversity 2.91, evenness 0.77, dominance 0.35
and species richness 4.67. Fish community was divided into 4 groups such as upper, middle, mid-
lower and lower reach group based on similarity among surveyed stations.
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Fig. 1. Map showing the sampling stations in the Hoecheon Stream
and adjacent tributaries in the middle reach of the Nakdonggang
River, Korea.
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Table 1. Details of river structure of each station in the Hoecheon Stream and adjacent tributaries

Materials of substratum (%)*

. Width of Width of flowing Depth of .
Stream Stations River type**
stream (m) water (m) water (m) R: B: P: S - M
1 30~40 3~15 02~1.0 20 10 50 20 Aa
2 25~30 2~10 0.2~0.6 40 30 20 10 Aa
3 100~120 15~80 02~1.1 10 10 60 10 10 Aa-Bb
4 100~150 30~60 0.1~0.8 10 80 10 Aa-Bb
5 8~10 1~3 0.1~1.0 10 20 60 10 Aa
6 200~250 8~40 03~1.5 20 50 20 10 Bb
7 10~15 2~8 0.1~0.7 30 20 50 Aa
Hoecheon Stream 8 90~100 20~50 0.2~0.7 20 70 10 Aa
9 30~40 5~15 02~1.0 10 20 50 20 Aa
10 100~150 10~30 02~1.0 5 30 60 5 Aa
11 170~190 20~40 02~1.0 10 70 20 Bb
12 220~250 30~100 02~1.0 60 35 5 Bb
13 220~300 20~80 02~13 10 30 40 20 Bb
14 320~360 50~60 02~15 30 65 5 Bb-Be
15 280~320 70~80 02~12 10 80 10 Bb-Bc
16 300~400 170~200 >1.0 90 10 Bce
Deokgokcheon 17 15~20 3~8 0.1~0.6 20 50 20 10 Aa
Stream 18 60~130 15~60 0.1~0.8 20 40 40 Be
19 80~90 3~10 0.1~0.5 10 20 60 10 Aa
Chacheon Stream 20 90~100 1~30 0.1~0.6 20 60 10 10 Aa-Bb
21 120~130 3~20 0.2~0.7 50 30 20 Bb-Bc
22 130~140 3~20 0.1~1.1 40 40 20 Bb-Bc
Hyeonpungcheon 23 20~30 2~8 0.2~0.7 60 30 10 Aa
Stream 24 140~190 5~60 02~12 10 50 30 10 Bb

*Kani (1944), **R: Rock (>256 mm), B: Boulder (64~256 mm), P: Pebble (2~64 mm), S: Sand (0.1~2 mm), M: Mud (~0.1 mm) - modified Cummins (1962).
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2 2A A3, 83 9 Ay oA SAA waE ofF
2 117} 324 42F 4802 BE 1001270A17F QA= Ak
(Table 2). T o]F2] 45 KW Cyprinidae o] F7} 24%F 4
H (59.1%)2.2 7} @Wero ™, Cobitidae o1 F7F 45 (9.1%),
Gobiidae 157} 3% (6.8%), Centropomidae, Odontobutidae,
Centrarchidae o]+ 212} 2 (4.5%)0| AL, 159 EETH A
2 570 g} CyprlmdaeQ]- Cobitidae 01%-9] :r"*“ H]EO] o

1 R 4 °oF b}E}L}— ?ﬂﬂo]uq Eo}/\]o}
E33 & dAgttJeon, 1980).

A ARER YPE FeE 2590M 2737A ks
ot oi7hR T} eH o] FRhE St 120 AE 2780
7t 7 Bgten, 1 the Aol dFshe st 15%
22F 22 wol E¥atrh 1 9o SRl Pt St. 3,4,
6, 11 9 370 gt St. 13, 14914 16~19F0] £&3}
of vlmA theFalirh. A FH £AF St 5AE 2%
7hokR o] AFE Q] St. 7oA 3E 02 o]&EAto] HlokslgiTh

Bo15)

AAF Z4Ze] #AER AJ7AAS 2 A= 38F,
H 2 - A= 1635, A- A= 19F, @FHAA= 125l
Edsto] 3ol g dFHA HYet ol¢t FE A=
sHa9) gD GARF) sk Aoz Yz,

593 A SASACNN AT o F F PVE 1§F
2 Rhodeus uyekii, Acheilognathus koreensis, A. yamatsutae,
Coreoleuciscus splendidus, Cobitis hankugensis, Koreocobitis
naktongensis, Kichulchoia multifasciata, Pseudobagrus
brevicorpus 58] 16502 o] A YoA &3 HA| o]F4e
36.4%°1 e w2 AFFY TS BT £ A9
AHFF 2SS E AA Y ol it LfiFe

QWIEQl 28.8% (Kim et al., 2005a) 2t} o =ttt 2 729 A4
F 1A AFEYA FE7(14%, 33.3%; Yang and Chae, 1994),

Ol (162, 40.0%; Chae et al., 1998), WHAH (16%F, 44.4%;
Nam et al., 1998), A7} (23%, 44.2%; Choi and Kim, 2004)
2= W%,

E ZAPo| A HES7|oPBRBEL 139! K. naktongensis} P.
brevicorpus, 11§ Culter brevicauda®] 3%°] Zd3}IA Tt K.
naktongensis= SA| A 170A|7F - E o] v|nZ] @Wto
W, P. brevicorpus= 1A A 370A, Culter brevicauda+ 1
ARAR AR AR S o] 323kt

3 ddjold AT YHF
@} Lepomis macrochirus 25| 4tt. M. salmoides®}; L.

macrochirus= 3|4 9] 3FFE< St. 13~163 JxH 9 3157,

2 Micropterus salmoides

A9 sRe] MAstn
pl= g

2 2A Aol FHoldF
amurensis, Hemiculter eigenmanni, Odontobutis interrupta,
Tridentiger brevispinis®| 4%0] 1= It} o]& £ 0. unci-
rostris amurensis= @7|7to] Y57 £51F9 A9 giR
o Ao HAYZE g XolA £HFY AYE A 0}
R, 71E] AAEE 2F offFEA & dFE A
1tk (Yang et al., 1997; Jeon, 1999; Chae, 2000; Jang et al.,
2001; Kum and Yang, 2002; Kang et al., 2004, 2005). & O.
interruptai= FE7FNA EE A Fo] A& Holx| 1L
Al o]t} (Chae, unpublished data). FUjo]dFol tjsle] Chae
(2003)= 7%, Kang (2011)2 12, Chae et al.(2015) 16%
o8 Buste] A& Frbsta glow, dA7A] Y57ol=
18%-2] jo] YFo] EIH T (Table 3).

Ao FAFAME SAAHA &

2 Opsariichthys uncirostris

QL =

b5
S

ZH SA A E Zacco koreanus NS (19.16%)7}
FAZF, Z. platypus R (17.15%)°] o Foldct. 1 €]
K. multifasciata (6.71%), C. splendidus (5.36%), Pungtungia
herzi (4.54%), O. uncirostris amurensis (4.38%), T. brevispinis
(4.14%), Z. koreanus NE® (4.11%) 5 Al o] 3t} vha o

A. macropterus, Z. temminckii, C. brevicauda, Silurus asotus, P.

LS
40

brevicorpus, Siniperca scherzeri, O. interrupta, Channa argus,
Macropodus ocellatus 52 9% AHWFHE7} 0.1% VTt
22X 3]aFo|Uth(Table 2).

Zt 2AF AN $RFLE YEhd oF2 Z. koreanus
NS, Z. koreanus NE, Z. platypus R, Rhynchocypris oxycephalus,
O. uncirostris amurensis, H. eigenmanni, Carassius auratus,
T. brevispinis, L. macrochirus 52| 9%0|1 2, Z. koreanus
NS7} 87} AFHez 7} SAI8F . Z. platypus R, R. oxy-
cephalus, K. multifasciata 5 15%9°] o}F-HFE o2 Yeh Y z+
AHEZ DT (Table 4).

O. uncirostris amurensis, H. eigenmanni, L. macrochirus, T.
brevispinis?t 2-& S0l YF} Y Fo] SHFoIY ok
9 A91E AT AYE 6APelolet ol e 72 7
9] 2515 A edolol A AoAHAR WE TEL Lo
S W= A Yolt}. L. macrochiruse BE2& stAoA+=

ot ojFor YA EF oA olgzbA] &
AR A FQFoL} 4U7) ALY o]E YET} B2 Az} BE
H9l7k Wol AT A%} 27ksted $HEe] 292 e
Al H AT (NERC, 2016). & 2AF 2199 34 3 St. 169
SAFORE U e 1 G e
Ao 2 MZLATY T brevispinis= BFH 3152 St. 2404 -
AEo2 2T A o] AW AN SRR BTt &

> of O o
2o r>~‘

A L. macrochirus7}



q €8Sy 8I'l  8II I ¢ 0¢ OoI ol [ cl 9¢ 0 ¢ ¢ 12401 D212d0240)

€8 v00 ¥ [ € 149242y 2S posod1ulg
seprwodonua)
SQULIOJIOIO]
q LT'6T €CT0 €T € 9 L 4 ¢ I 1 sipsodipvipaut SnISpqOI]
sepnrdoA[qury
41 LIy €00 ¢ ¢ snd102142.q sn18pqopnasg
Jepudegqg
€8 €00 ¢ C I SNJOSD SNANJIS
9BpLIN[IS
SQWLIOJLIN[IS
! eeee 1L9 T ¢ ¥L 6l SIC C SOl 9 6§ DIDISDfnU DIOYINYILY
41 €80T LI'O LI 1 T 11 1 ¢ SISUSUOIYDU S171G0I040)]
q 00sC 1 vl € 0Cc <l 6¢ Iy 6 SISUDSIYUDY S111G0D)
LT'6C 61'0 6l L T 1 S 1 1 z SHIDPNDIYINEUD SNUINSSI
9EpIIqOD
1T L'y 100 1 I DPNDIIALG 121N
L 006C 0ce 0ge ¢l 8¢ 8LI 6L SI 8 WMUDUUIE1D A2JNONUD[]
L 006C 8¢v 6£F €T Ie & SvC ¥T €L SISU2INUWD $1.4350.410un SCyjyd1140sdy
00sc II'v Iy [V 68 123 6¢ VL AN $nupaioz 02007
q L91Y 9I'61 8l61 L8 3% ye €€C 61C 6 90l LTy ove vy SN $nuva.L0y 02907
LI'y $00 ¥ ¥ NYOUNUULD] 0IIDT
€8Sy SI'LT LILT 8II e 96 Ll c6¢ 00T 61C 01T C6C 66 [ ¥ snd$vjd 02007
006z Tl'e TIE 9 88 ¢l € 8% ¢ g sndSpyd 02007
€eee 9T 99¢C (44 6l 9 ST T Ol 97 S91 snpydaokxo s1udCooyoulyy]
d  €E€e SST SST I ¥9 Tl 9¢ LI 6¢ 9 1T sisuanip& 01qo3oscydo.oipy
00SC S60 S6 v¢ 91 8 91 0l 1I¢ SNUID0SD 01GOSOPNIS Y
ogLE vWO Vb 9 e v v v ¢ 8 11 S14JS0413U0] SNQIDGIUI[]
0s'Le €51 €61 ¢ ! o I € 99 8 L 6 02qD] sNqvqrusH
q €8Sy 9L'1 9Ll € ¢ T ¢ 0C €C c¢ T Ll 8 ¥ avunifput $11100.48 snpijpnbg
q €eee 91 96l € L Tl €8 CC ol 6 I aDS1YINS] SISUIDYUDYD SNP1NDS
el €eee 9¢'S  Les LT T6 €€ €L ¥ L6 8Vl €L SUpipus]ds snos1maj0a10)
LIYS vSv  SSP | S I v 9C LT 9 v 06 L6 68 0¢ 2401 DISUMSUN
00sc I¥1r Ivl 6 6C ST I ¥ ¢ pavd D.10gsp.1o0pnasq
LI'y ¥00 ¥ 14 snuaydorovw snyipudoqayoy
€g'8 800 8 S ¢ SNaqUIOY.L SNYIDUSO]12YIY
el €eg 10 1€ (4 6¢ avnsipund Snypusoayoy
LI'y 800 8 8 SnIpaULIIUL SNYIPUSOJ12YOY
q €8'0¢ 990 99 8L vl (44 L ¢ SISUD2L0Y SNYIDUSONIIYIY
q 0s'cl ¢co <C S 9 I 1wyakn snapoyy
€e8c SI'c SIT 6¢ LS L T ¥l 8 0l 9 8¢ S¢ ¢ [ € C SMDND SNISSDADT)
LT'6C 9¢0 9¢ 4! € or ¢ I I € o1dvd snurid§)
sepruidA)
sourrojuidA)
vo € ¢¢ Ic 0c el 81 LI 91 SI ¥I €1 ¢ II Ol 6 8 L 9 ¢ ¥ ¢ T 1 oureu sarpadg

yewdy O vy [woL

ISdH  weang uodydey) IS HJd weans Uodyd0H SUOTIB)S 29 SIOALI POAIAING

BAI0Y] “IOATY Sue33uopyeN oy} JO Yoral S[pPpIW oY) Ul SOLIBINGLI) JUOE[PEe pue Weas)S UOAYII0H Y Ul PAJI[[0d SAYSY 19)emysai) Jo sa1oads Jo oquunu pue Is17 *g 9|90L



210

Table 2. Continued

C Remark

RA

Total

Chacheon Stream  HP St.

DG St.

Hoecheon Stream

Surveyed rivers & stations

22 23 24

19 20 21

9 10 11 12 13 14 15 16 17 18

8

Species name

Odontobutidae

E
E, T

0.96 66.67

0.01

96

18 4

10

17

Odontobutis platycephala

Odontobutis interrupta

Gobiidae

4.17

027 12.50

27
17 34 336 336 50.00

23

57 40 31

Rhinogobius giurinus

47

9

23 71

Rhinogobius brunneus

T

12 24 242 414 414 29.17

19 22 91

4

Tridentiger brevispinis

Centrarchidae

X
X

1.32 25.00
1.98 20.83

132

17

12 20 72

7
13 21

Micropterus salmoides

198

19

140

5

Lepomis macrochirus

Channidae

005 833

5

Channa argus
Belontidae

4.17

0.01

Macropodus ocellatus

42 species / 4 types

9

12

5
292 69 789 952 58 1062 103 159 102 869 658 826 510 528 768 463 443 282 72 62 102 210 153 480

10 8

14

16 22

18

17 27

5 13

8

4 16 17 2 20

7

Number of species or types
Number of individuals

10,012 individuals

o
Ho

Abbreviations - C: constancy (%), DG St.: Deokgokcheon Stream, E: endemic species, HP St.: Hyeonpungcheon Stream, I & II: endangered species rank I & II, RA: relative abundance (%), T: fish species introduced

to the Nakdonggang River from other rivers in Korea, X: exotic species.

O 27 species
O 20 species

O species
© 6 species

Fig. 2. Comparison of the number of species collected at each station
in the Hoecheon Stream and adjacent tributaries. Area of the circles is
proportional to the number of species.

Table 3. Fish species introduced to the Nakdonggang River from
other rivers in Korea

Scientific name Chae  Kang Chaeeral.
(2003) (2011) (2015)

Rhodeus notatus o

Coreoleuciscus splendidus H type o
Hemibarbus mylodon o o
Abbottina rivularis o

Opsariichthys uncirostris amurensis @) @) o)
Erythroculter erythropterus @) ©)
Hemiculter eigenmanni @) o )
Iksookimia koreensis o
Koreocobitis rotundicaudata o
Pseudobagrus fulvidraco @) @) )
Pseudobagrus koreanus o o o
Leiocassis ussuriensis o o o)
Liobagrus andersoni o
Hypomesus nipponensis e} e} @)
Oncorhynchus masou masou @) ¢)
Odontobutis interrupta o o
Gymnogobius urotaenia o)
Tridentiger brevispinis o o

st ol A9L A £ T AAAYg= Ay oE
Zolth. T. brevispinis« &L 7|¢Ho] Wit o9 s}
Foll AAst= Aeg defA glou, ojn] Z+ dojut xj4=3]
O] fFYsHH shol o]y Elo] AAlstaL qgi=H 2A ] A4
AR §g J5749 E7E Tt AFE W A26H
H Aoz Az

29 &8 AH £ @&FED)E 29 0. platycephala?} 24
™ F 16708 (FEE 66.67%)0014 £@st] B 2AA Y
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Table 4. Dominant and subdominant fish species in the Hoecheon Stream and adjacent tributaries

Station Dominant species Sub-dominant species

1 Rhynchocypris oxycephalus (56.5%) Zacco koreanus NE (25.3%)

2 Zacco koreanus NE (56.5%) Rhynchocypris oxycephalus (37.7%)

3 Zacco koreanus NS (52.5%) Pungtungia herzi (11.3%)

4 Zacco koreanus NS (36.3%) Coreoleuciscus splendidus (15.5%)

5 Zacco koreanus NE (93.1%) Odontobutis platycephala (6.89%)

6 Zacco koreanus NS (40.2%) Kichulchoia multifasciata (9.89%)

7 Zacco koreanus NE (86.4%) Rhynchocypris oxycephalus (9.71%)

8 Zacco koreanus NS (66.7%) Pungtungia herzi (22.6%)

9 Zacco koreanus NE (52.0%) Squalidus gracilis majimae (23.5%)
10 Zacco koreanus NS (25.2%) Kichulchoia multifasciata (24.7%)
11 Zacco koreanus NS (35.4%) Kichulchoia multifasciata (18.1%)
12 Zacco platypus R (35.4%) Coreoleuciscus splendidus (11.1%)
13 Zacco platypus R (41.2%) Microphysogobio yaluensis (12.5%)
14 Zacco platypus R (41.5%) Squalidus chankaensis tsuchigae (15.7%)
15 Opsariichthys uncirostris amurensis (31.9%) Zacco platypus R (26.0%)

16 Lepomis macrochirus (30.2%) Hemiculter eigenmanni (17.1%)

17 Zacco platypus R (88.5%) Pseudorasbora parva (2.5%)

18 Hemiculter eigenmanni (63.1%) Opsariichthys uncirostris amurensis (11.0%)
19 Zacco koreanus NS (59.7%) Rhynchocypris oxycephalus (26.4%)

20 Hemiculter eigenmanni (61.3%) Zacco platypus R (27.4%)

21 Zacco platypus R (54.9%) Pseudorasbora parva (24.5%)

22 Carassius auratus (27.1%) Rhinogobius brunneus (22.4%)

23 Zacco koreanus NS (56.9%) Tridentiger brevispinnis (15.7%)

24 Tridentiger brevispinnis (50.4%) Zacco platypus R (24.6%)

oA 7 de] BEsta it 1 tt2 o 2= C. auratus
(1434, &% 58.33%), P. herzi(13X3, FEE 54.17%),
Rhinogobius brunneus (1273, &Z%= 5000%)2 «o2 &
Z7} YIth(Table 2). O. platycephala= A HEH == 0.96%
2 Worou REE7L A T ol AASE AX 9
& o] BEST Y& Yehhed), 4e Bur)E 24
sHe Fo AR B4 wlo] g Aoz AZWT 1
ol Squalidus gracilis majimae, Z. platypus R, Z. koreanus
NS, Coreoperca herzi= B|IZ BE7} YAt M. ocellatus,
C. argus, O. interrupta, S. scherzeri, P. brevicorpus, S. asotus,
C. brevicauda, Z. temminckii, A. macropterus, A. rhombeus, A.
yamatsutae, A. intermedius 52 ©1FL 1~ 2 At &&
st B3 HOL ujg F3tth ©]& % Acheilognathinae©]

I Q7] ol s el Beshy o 2 Hof otk
% Fro|uf s 7} A2] Fst= o] nhEof
2PHE wEba 2o BE Bl
1 A7} Acheilognathinae ©152] £

ORI Qe HoFal ot

-

o b B § g
GFEAS, FEEAS, SHEAS, FERE 59 24
CEE r

e AEjetE S4L Table 5o Lebd uje} 2
HTL S 1204 38712 7F% =9to | St.6, 13,15

Table 5. Some ecological indices of each station in the Hoecheon
Stream and adjacent tributaries

Diversity ~ Evenness =~ Dominance  Species richness
St. 1 1.172 0.602 0.818 1.057
St.2 0.888 0.641 0.942 0.709
St.3 1.699 0.613 0.638 2.249
St. 4 2011 0.710 0.519 2333
St.5 0.251 0.362 1.000 0.246
St. 6 2123 0.709 0.501 2.727
St. 7 0479 0.436 0.961 0432
St. 8 1.032 0.496 0.893 1.381
St.9 1222 0.759 0.755 0.865
St. 10 1.999 0.780 0.499 1.773
St. 11 2.102 0.742 0.535 2.466
St. 12 2372 0.720 0.465 3.871
St. 13 1.937 0.670 0.537 2727
St. 14 2.006 0.724 0.572 2.393
St. 15 2.038 0.659 0.579 3.161
St. 16 1.975 0.749 0473 2.118
St. 17 0.595 0.258 0.910 1.477
St. 18 1.305 0.627 0.741 1.241
St. 19 1.077 0.669 0.861 0.935
St. 20 1.045 0.583 0.887 1.211
St.21 1.200 0.670 0.794 1.081
St. 22 1.949 0.784 0.495 2.057
St. 23 1212 0.753 0.725 0.795
St. 24 1.441 0.656 0.750 1.296
Total 2.894 0.765 0.353 4.668

M= HmF E9rt. St. 52 7oA = 0.4 oletE Wkt
ST St 2204 0.784 7HRF =9ko ) St.4,6,9, 11, 12,
169 A= 0.7 oJAre 2 E=9fth thaFE |t St 1294 2.372
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Fig. 3. Relationships between some ecological indices and number of species collected at each station in the Hoecheon Stream and adjacent trib-

utaries.

Z 7P =9ka, St 4,6, 11, 14, 1594 = 20 oA Z H|W
# wskch g Ae) AR StTNA 04792 71 Wk
St. 59} 17614 0.4 o]3t2 744 Wit} olohs Wiz $AHE
A4 St. 5914 1.000, St. 2914 0.942, St. 1794 0.9102.2
9hom St 16914 05 olsh2 ol AR A o2 Tho
T 2894, #5% 0.765, = 0353, TF = 466803t}
olof g 2 FESH FW ofF9 4 5O Hol W o
o] shdol A= St. 129} St. 18] F A o] 3= A9 F
SR Aok b depstn e 29 F2E AUn
Aoz ke gt

333 7 SASAGNA 2 24 A HEE AP ol
2ob 2A% Apolo] ABBAS e AL Fig. 37 2,
FELEE 039 47t Hobdol uet AY AHHoz F
7Vt R, AASE R?=0.983322 ¢ &gtk e
A4l o} 59 F7b] wet ASHY 37 BFE BT A
TAGE RP=082352 £3Ith 55+ T49 S7H ot
o7 BV AYS MO HBALT R2=020052 o)
(] 1;;—0]- = 7:] bkalg_ gi;]. x—lE‘— T;].okE ol ;}CEQ].__
gt o] AgE Bgod, 4ASE R°=0772322 vl
ETh o] Z2 ofFet *EEHXl—r—J FHBA= of‘”(Chae
etal.,2014)1} F5 7} A& (Chae et al., 2015)| A = B i1E o]
et &2 AR Aie o] 5 A3 AF-oF Blshiitt
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Fig. 4. A dendrogram showing the grouping of fish community.
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Ak thE-2 St.3,4,6,8 Fo] LT E= PR 87| Ao
a4E900, 5 U F450 AASAT St 129 138
ekl 67 AEol E spte] ke Foled), o5 A1
F2 Fohreol fXsHHT ntA ez St. 16, 18 5 64
o) shitel Wgrez melon) A2 YEAT BRIE
2ol HalRol Aol AFEIUT. oF 49l Mg 3
HE o] AANEG ol NS FHAAS 94 % olF
o 0] wepd ARUT, AU, FRAT L 45
oz FEsHGITH(Fig. 5).

2E 47) A 27bo] gatel o 2E AASE e
W AL Fig. 63 2ot AFADANA = Z. koreanus NS, Z.
koreanus NE, R. oxycephalus7} 717 @okal, Tt 2 o]% 9] H|
&2 3t FRADNAN = Z. koreanus NS7F S8 E0] 3
© W, K. multifasciata, C. splendidus, Z. platypus B, P. herzi
7 AT BRI TANNE Z plarypus RO| SHE]
o™, O. uncirostris amurensis, R. brunneus, T. brevispinis7}
AT SFARAME H. cigenmanni7h $HE|0.
o, T brevispinis, L. macrochirus, Z. platypus R, O. uncirostris
amurensis7} A8k ch.

4z ox rlo M
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Fig. 5. Division of fish community in the Hoecheon Stream and adja-
cent tributaries.
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Fig. 6. Species composition in the four groups in the Hoecheon Stream and adjacent tributaries.
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Fig. 7. Long term change of ichthyofauna in the Hoecheon Stream and adjacent tributaries. The color of the bar means: green bars represent the
fish species whose population is decreasing, black bars represent species that have not changed significantly and red bars represent exotic species

or introduced species from other rivers in Korea.
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Fig. 8. The color patterns of each type in Zacco koreanus and Z. platypus.
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Fig. 9. Appearance ratios of the types of Zacco koreanus and Z. platypus in each station in the Hoecheon Stream and adjacent tributaries.

Ho AFE HAUZEA] L3t Qs Aol A AFEY §
4 7}'11*'101 gorng Hwagt ZA7F dasict
F 7oA E T ol alG3t= Microphysogobio rapidus
7} 3| A9 sRAHQl St. 1404 1995 ZAo| A &7} &
H5FF O} (Chae et al., 1996), 11 o]&E 2= EF3TH= B
a7t gtk o] 99 dA A4S B ZA O vlshe] bz
o] Zl ofgo] FaEGoH, fjRE B2 doqlar, s
ol B2 5277F #2Eo] gloji RgYgsd Aew =4
E 22 M. rapidus7} AA5H7]= o8& Ao E Helrh
QefFolt oYl ot o] 7AFY Wb} 1/F9
Ao dafres B2 AF7F 1At (Maezono et al., 2005;
Kiigtik er al., 2008; Leunda, 2010; Mirza et al., 2011; Jeli¢ et
al., 2016). 7L 2]¢] stHo] WY, =49 o, FIU3t 53
2 7Y EEof o3t o] FAFY WSto] gt AE o] F

o] R 31 1t} (Gongalves and Braga, 2012; Pereira et al., 2014).
olest 7SS Axst ¥ A7e AUE vwe) B I
SIAS) oA MSHE ahbe] Weksh, i wel B2, 478
S3} 22 3 Aol ato] 2 S WS Aoz Hr

= .

5.Zaccot 7O g 2

z2 ‘—-'}1}]94 Zacco temmincki= Z. temminckii®t Z.
koreanus® & & B Ea, 1% Z. koreanus= THA| 3
Mol ez :rL-u:?—-_} o ol g=izlth B3 Z. platypus=
=719 geo g2 FEETH(Kim et al., 2005b; Chae and Yoon,
2006, 2010; Yoon et al., 2012) (Fig. 8). & ZAF9] tjAF x| ¥Ql
3)H ddjellA ol59 FE i FdS A=Al etk
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(Fig. 9).
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and Yoon, 2006, 2010; Yoon et al., 2012).
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