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Change of Fish Fauna and Community Structure in the Naeseong Stream around the
Planned Yeongju Dam. Kang, Yeong-Hoon'*, Sang Ki Kim'?, Gi-Bung Hong'? and Han-Sun
Kim' (Department of Biology, Kyungpook National University, Daegu 702-701, Korea)

Ichthyological fauna and community structure were surveyed in the Naeseong Stream
around the planed Yeongju Dam, Yeongju City, Gyeongsangbuk-do from April 2007
to October 2009. During the survey period, 27 species (25 genera, 10 families) were
collected. Cyprinid fish comprised 63.0% (17 species) and cobitid fish eomprised 7.4%
(2 species). Ten of the 27 species (37.0%) were endemic species. The dominant and
subdominant species based on the number of individuals was Zacco platypus (43.2%)
and Zacco koreanus (15.8%), respectively. Introduced from the other native rivers
and exotic fish were Opsariichthys uncirostris amurensis, Leiocassis ussuriensis, and
Micropterus salmoides (11.1%). The declining population density of Zacco koreanus
and its subdominant status represents a change, since, up until the mid 1990’s, it was
widely distributed throughout the area and was the dominant species. The distribu-
tion area of Zacco koreanus decreased in size; by 2009, it no longer inhabited the
lower reaches of the Naeseong Stream. On the other hand, Zacco platypus remained
the dominant species throughout the area, except for the upper-reaches of the water-
course. Gobiobotia naktongensis inhabited all areas of Naeseong Stream, which mainly
has a sandy bottom. Analyses of the fish community revealed species diversity, even-
ness and dominant indices were 0.881, 0.615, and 0.230 respectively. These results
showed that the main river, in which the water width and flow are abundant and
which has various habitats, has a higher species diversity (0.829) than the tributary
(0.735).
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Fig. 1. Study stations in the Naeseong Stream, Gyeongsangbuk-do, Korea.
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Table 1. Physical characteristics of each station in the study.
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Stati River width Water width Water depth . Bottom structure (%)
ation River type

(m) (m) (cm) B C P G S S

1 10~15 2~8 20~60 Aa 40 40 20 - - - -
2 30~40 7~20 20~80 Bb-Be - - - 10 10 80 -
3 200~220 7~15 20~80 Aa 5 30 30 20 10 5 -
4 30~40 10~12 20~200 Aa-Bb - - 10 15 10 60 5
5 30~35 10~15 20~90 Aa-Bb - 15 30 35 10 10 -
6 80~90 20~30 30~200 Bb - 10 20 25 5 40 -
7 150~180 30~50 30~120 Be - - - 10 5 75 10
8 20~30 2~7 10~40 Bb - - 30 30 10 30 -
9 150~200 10~40 10~90 Bb - 5 30 30 10 20 5
10 150~250 40~70 20~100 Be - - - 5 20 70 5
11 180~200 60~70 20~110 Be - - - - 5 90 5
12 180~200 7~30 20~50 Be - - - 10 5 85 -
13 150~200 20~170 20~120 Be - - 5 10 5 80 -
14 200~250 20~30 20~100 Be - - 5 5 10 80 -
15 170~200 30~60 30~150 Be - - - 5 5 90 -
16 200~250 10~30 20~150 Be - - 10 20 10 50 10
17 200~210 20~60 20~100 Be - - - 20 5 65 10
18 200~ 250 20~50 30~160 Be - - - 10 10 70 10
19 250~300 20~50 20~130 Be - - - 5 5 85 5

Bottom structures: R (rock bed), B (boulder, > 256 mm), C (cobble, 64~ 256 mm), P (pebble, 16 ~64 mm), G (Granule, 2~ 16 mm), S(sand,

2~0.06 mm), S(8ilt, 0.06 mm<)
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Table 3. Comparison of ichthyofaunal changes in Naeseong Stream.

Chaeet al., Present study,

Fish species Kwon, 1990 1996 2009 Total
Indi. RA %) Indi. RA%) Indi. R.A(%) Indi. RA®%)
Petromyzontidae
Lethenteron reissneri 56 1.98 18 1.05 74 0.97
Anguillidae
Anguilla japonica 3 0.11 3 0.04
Cyprinidae
Cyprinus carpio 2 0.06 2 0.02
Carassius auratus 83 2.94 46 2.68 53 1.72 182 2.39
*Rhodeus wyekii 4 0.14 4 0.23 : 8 0.11
*Acheilognathus koreensis 2 0.07 11 0.64 1 0.03 14 0.18
Acheilognathus macropterus 10 0.58 10 0.13
Pseudorasbora parva 6 0.21 8 0.47 13 0.42 27 0.35
Pungtungia herzi 35 1.24 47 2.74 48 1.56 130 1.71
*Coreoleuciscus splendidus 6 0.21 6 0.35 15 0.48 27 0.35
*Squalidus gracilis majimae 366 12.99 198 11.55 217 7.05 781 10.26
*Squalidus chankaensis tsuchigae 28 1.63 : 28 0.37
Hemibarbus labeo 40 1.29 40 0.52
Hemibarbus longirostris 1 0.03 7 0.41 21 0.68 29 0.38
Pseudogobio esocinus 6 0.07 17 0.99 220 7.14 243 3.19
*Gobiobotia naktongensis 4 0.14 4 0.23 203 6.59 211 2.77
*Microphysogobio koreensis 30 1.06 12 0.70 42 0.55
*Microphysogobio yaluensis 169 5.99 153 8.93 14 0.45 336 441
*Microphysogobio jeoni 4 0.14 12 0.70 16 0.21
Rhynchocypris oxycephalus 1004 35.64 232 13.54 106 3.44 1342 17.64
Aphyocypris chinensis 3 0.09 3 0.04
Zacco platypus 79 2.80 177 10.33 1329 43.17 1585 20.83
*Zacco koreanus 500 17.74 429 25.03 485 15.75 1414 18.58
Opsariichthys uncirostris amurensis 149 4.84 149 1.96
Cobitidae
Misgurnus anguillicaudatus 30 1.06 12 0.70 37 1.20 79 1.04
Misgurnus mizolepis 3 0.11 2 0.12 5 0.06
*Cobitis hankugensis 195 6.92 132 7.70 40 1.29 367 4.82
Cobitis tetralineata 15 0.53 15 0.19
*Niwaella multifasciata 1 0.03 5 0.20 6 0.08
Bagridae
Letocassis ussuriensis 4 0.13 4 0.05
Siluridae
Silurus asotus 8 0.28 4] 0.35 2 0.06 16 0.21
*Silurus microdorsalis 2 0.07 2 0.12 4 0.05
Amblycipitiidae
*Liobagrus mediadiposalis 109 3.87 35 2.04 1 0.03 145 1.91
Adrianichthyidae
Oryzias latipes 5 0.29 20 0.64 25 0.33
Centropomidae
*Coreoperca herzi 5 0.29 2 0.06 7 0.09
Centrachidae
*Micropterus salmoides 8 0.26 8 0.11
Odontobutidae
*Odontobutis platycephala 87 3.09 50 2.92 41 1.33 178 2.34
Gobiidae
Rhinogobius brunneus 7 0.25 34 1.98 4 0.13 45 0.59
Belontiidae
Macropodus chinensis 3 0.11 3 0.18 6 0.08
No. of individuals 2817 1714 3078 7609
No. of family 8 10 10 13
No. of species 29 32 27 39

*Exotic species, *Korean endemic species
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Table 4. Dominant and subdominant species in the studied stations of Naeseong Stream.

Station No. .Of Dominant species Subdominant species
species
1 3 Rhynchocypris oxycephalus (54.0%) Zacco koreanus (42.0%)
2 11 Zacco platypus (45.8%) Zacco koreanus (24.7%)
3 8 Zacco platypus (38.8%) Zacco koreanus (30.0%)
4 9 Zacco koreanus (49.5%) Squalidus gracilis majimae (24.7%)
5 9 Zacco koreanus (64.5%) Squalidus gracilis majimae (27.4%)
6 6 Zacco koreanus (92.1%) -
7 4 Zacco koreanus (66.6%) Opsariichthys bidens (23.3%)
8 6 Zacco koreanus (31.7%) Pseudogobio esocinus (21.9%)
9 12 Zacco koreanus (50.6%) Rhynchocypris oxycephalus (11.7%)
10 15 Zacco koreanus (49.5%) Pseudogobio esocinus (10.8%)
11 5 Zacco platypus (76.9%) -
12 16 Zacco platypus (49.7%) Zacco koreanus (18.5%)
13 13 Zacco platypus (43.1%) Zacco koreanus (15.5%)
14 13 Zacco platypus (59.4%) Zacco koreanus (11.1%)
15 12 Zacco platypus (42.7%) Pseudogobio esocinus (25.4%)
16 15 Zacco platypus (51.1%) Gobiobotia naktongensis (15.7%)
17 9 Zacco platypus (63.6%) Opsariichthys uncirostris amurensis (8.3%)
18 18 Zacco platypus (49.4%) Gobiobotia naktongensis (20.0%)
19 5 Zacco platypus (61.9%) Pseudogobio esocinus (19.0%)
Total 27 Zacco platypus (43.2%) Zacco koreanus (15.8%)
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zle]e} ARl 197] ZARAA 2 1674 (84.2%)9
A E33l AA oF F 2 FEEE VeRIG 2
oz BIHFEXE 13%]4 (68.4%), B0, &, HE
2, FAZAY, e, vj3E, 71EFNe) 7ES 1224
(63.1%), E317)= 112 (57.8%), 29} 3)Zulzl= 8%
H42.1%)9] «oz ol Yehgrh oo, Aol 42,
Fmpat, W) 7], W57y o], AR, "o, w29 9% 243
H10.5~21.0%) 02 v g2xg ehlglon, 2y
-2} sf Bl St. 18, A7FAke]= St 49] 1x)F ol Mgt
283l (Table 2).

& A7 A FRE 4% o)Akl 218, E0kA} W
2], Fehn], FAAY, 71550 % olydFes 8§44
] e} A FAlos B9 2 NAE =) W
315 wws Bokch(Tables 3, 5). F42 AR (A =,
1996)9} & zA}= wlwshd 71870 (11.6%— 7.1%), v}
2}(8.9% — 0.5%), HE-X) (13.5% — 3.4%), 7] =27 (1.7%
—1.3%) @ FZAY (25.0% — 15.8%) NA 22 #H7s)
A3, 72H] (10.3% — 43.2%)= F53 Aoz el
o =3 B FabelM Mg BaEE nEeE $3lFSe
AR YA 23R oz Jepda, wiae sFY 9
A TdESE B AR ALdedM 23l &
1, HEAS AU 19904, 199697H4e $HF
EE obpAFor AFANAN ARA7A YA £}
Ao, AR FFAelA AAle] FlER] ¢ho} B
of FolA 1 A It sk Aoz eyt o
uksl] ebu)e Azl A 2007 AX dAe HAAS
ALg A FHelA +3Foz 2] A 3Tt Lee
al. (2008)2 HA1AdQl o) o|yFe] RE FHy} 1
3 43 o] JfAlSe} Bxol] AP AgkE
o3l B 3Eged), B 2AF oM o]E ojFg

[o]

ol

H

r

8 s

[o4
o
A

i

27 917 5ol 2N FoT Hed 9o ek =
& 359 A4 F 470l 4580z viAwA B
& o)zo] Z3te] dAETh B 4NN HFeHoz F
Az} eRHE o5 e Avud ohest 2o
HA] FEH oy 22 AR XA HE27IFe 3

—,—U]-Z}(Gobwbotia naktongensis) =, 57} 2] 3 4mlaps=
Siol Bz 9 fdo] WE olge] AATTT el
Z 9)o}(Kang et al., 2004). WA A A 3l4uizl= Kwon
(1990)e] 23] FE7 FRAA ZAAA 19414 4744
A} ume o 2N o] F2 ez 9 2R
Fo] 1Vl 2ARA £ 878 AN A= 02, St
169} St. 18014 oF$AF oz 2AT ok Webd
ARATE TTHU WA 2R A fodol 45
Aoz gdeh

112 (Opsariichthys uncirostris amurensis)2] 73-9- 413}
&+ (Kwon, 1990; Chae et al., 1996)< 4 %‘3:]6]-7(] okok
o}, ol AFolAE WA A9 127 AN =
Hslgieh G5} Ao 118]: Yang et al. (1997)0)
HAZor B o] F oY AF s (Janget al,
2001; Kang et al., 2004; Kang et al., 2005; Kang, 2006)
oA $AF =E ohpAFes 2¥s: Hloz By
3 9)v} Jeon (1999)> 57 AAZF A2 fe] yeo
o gkl By, FRE oJFgoe nesh el
Age BAolem B 5} gk
9 22 F A5del dojuw

o3 gl MA e}

3 Sgro) w2 2
Jatda deial Aeuiael NAA ke
A7t AR Aoz dEHT I ANA Ze
AAzel AL Aoz Berd ma 449 1))
AAzol AL A$ Qe AL F4E B8 7}
%38 P EADG WA o F 9] ABAL A
4 5 AWHL 22 T3 2E1E A5nAe
wAYAE Aok & Aoz PR,

c-o&m,..

o7
o Z

3. TREH

WA AN Bl o] F9 A ZAASE T4 2
7 Zolekw 0.881, 5% 0.615, 18]3 9= 0.2302
2 epsttl (Table 6). 2779} A 7R FHYES 4
] By BERI 08292 X|FE2] 0.735H A
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HEH ol faa 2HTE

e} o) A WY, Y T fee
2 71829 fdFH AA7) U ez gAAG.
Z ZARAAY] FUYE, FEE ¥ $HEE EAT
A3, 27 A9 St. 9~199) 4= Eo}eks 0.367~0.830,
FEE 0.526~0.745, 24 = 0.235~0.5900] 1t} A1A

Table 6. Indices of fish community in the studied stations
of Naeseong Stream.

Station Diversity Evenness Dominance

1 0.358 0.751 0.458

2 0.654 0.628 0.297

3 0.668 0.740 0.262

4 0.617 0.647 0.320

5 0.424 0.445 0.490

6 0.173 0.222 0.847

7 0.392 0.651 0.487

8 0.705 0.906 0.208

9 0.736 0.682 0.290

10 0.818 0.696 0.270

11 0.367 0.526 0.590

12 0.744 0.618 0.293

13 0.830 0.745 0.235

14 0.676 0.607 0.374

15 0.722 0.669 0.263

16 0.747 0.635 0.300

17 0.583 0.611 0.422

18 0.723 0.576 0.301

19 0.471 0.674 0.429
Tributary 0.735 0.625 0.257
Main stream 0.829 0.586 0.288
Total 0.881 0.615 0.230

235
o] B FollME 39 A AR St. 1344 Fo}
oFw7} 0.83002 Eotom, St 116X Zdkx 0.367

2 Jith St 132 WA A ] A E TH|EE Yo
&9} o3& 9 pHE MAo] O ARG 2w
ol gle] ol o) A3 o] thefsle] tekdo] ¥A
P, St 11, 17, 19 A8 e] A2 ¢la A f-Fel
Medgzkelw] 2 AFAge] gle Adeg s i
7} s o] vhefAd o] oA o= g

7 AF FollMe EAA 35 (St 2), FHA 3HF(St.
3), EUA (St. 8)¢] ZoFxr}l 0.654~0.7052 =gto
), Z2A4H AR (St. 1), 7HAA 3HF(St. 6), A A (St. 7)ol
Me Eoekerl 0.173~0.3922 Aoz A el
Bk St 2, 3, 82 FA44E Mo Ex AT £
o] 21 glem 3pH Fulel| A ] A s
of offe] AMajEAe] s Hekdel ok, St 12>
A5 ARt ARE O%M A2 g7 o] whg=gt

o] Qs AN BB ol FYe]
Hepdel oAt Aoz AAR St7S A S
AR guAge] A gelA ke AuEztels 24
2o AR 477h AHe] Hepge) WAy Ao
= A7,

FEEASEHE 42T YR)EASE o $3lo 2

A 7o) SAEE 78 A9, AR B S AR
o] St. 29} St. 3 St. 49} St. 5 Ao} 7} 0.9059} 0.906
olglorn, 255 St. 72} 17, St. 149} 10, 12, 13 A}

o 9 St 169 15,18 Aol 534 2 AR Bele

Table 7. Comparison of community similarities among fish communities in the studied stations of Naeseong Stream.

St.1 St2 St3 St4 St.5 St St.7 St.8 St.9 St.10 St.11 St.12 St.13 St.14 St.15 St.16 St.17 St.18
St2 462
St.3 528 905
St4  .642 .655 .659
St.5 601 719 710 .906
St.6 581 596 .576 .760 .853
St.7 - .666 .515 .019 .140 -
St.8 570 764 .709 .405 414 342 584
St9 497 891 845 513 522 367 .815 .792
St.10 326 .818 .724 .365 .366 .275 .844 .763 .885
St1l1 -~ 720 643 .059 .185 .057 .795 .635 .783 .790
St.12 .337 902 .822 480 532 502 771 729 .860 .878 .758
St.13 375 816 .836 471 499 450 .797 .690 .819 .851 .793 .886
St.14 296 843 750 .369 399 .384 790 .703 .835 .900 .828 .936 .906
St.15 ~ 681 524 .152 197 074 .838 612 .705 .844 713 .820 .760 .836
St.16 .027 698 .575 .199 224 077 .878 599 .769 .841 .812 .829 .759 .861 .916
St17 - 645 542 064 .102 051 918 567 .728 .863 .809 .784 .796 .846 .838 877
St.18 .027 577 451 .049 .083 .052 .894 .558 .669 .783 .789 .781 .708 .819 .879 .942 .888
St.19 .025 .655 473 - .094 - 921 644 722 834 .761 .144 .795 .802 .871 .856 .864 .876
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Fig. 2. AUPGMA dendrogram representing the similarity among study stations in the Naeseong Stream.

AFE7)F 0.900~0.9428 =2 $Al=E AUy 9ot
(Table 7). A}7<9-2 Aa, Aa-Bb, Bb-Bc3 3}¥ o=z 3}AF
TF27F A7, GAR, 3uhEe] vlgo] ¥, FIFYe
AR 2R TRt F2 22 o fo4l Bed
Aoz MAZAFY fAd oz old) XS 7ol £}
=7 32 Aoz A7HE

FAEAGSE o] 43 ZARHE fALARE u)7EA|
FoAZY (UPGMA) 2 A2 EA3 H3= Fig. 2]
yebd nie} vl fALE MBS 459 $FolA 3A 5
Mo Aoz FREE Agko] Utk A o) AA A
FHel Aa¥E o]F FAA AR St 14, 843
°] Aa-Bb3 7} Bb¥ S o] F& 3ok Alfol wdsh=
St. 4, 5, 6214, 8143 o] Aad¥} Bb3 el FUAY =Y
A 2] St 33 8A)A, 3138 e] Bb-Bed 3 Bed<l
St. 2,9, 10, 12, 13, 14, 15, 16, 17, 18%]3 2 St. 7, 11, 19
Ade] 47 o2 g yAsk gl St 7, 11, 19
t Bed spioz BR3o MAA gAY 2Ry
of FolAl g kel Ee® AL AF oFo] HAp
F)giu)e} me)y} ek vl Aoz QYo WAIA S
o] FTAHE HubH oz AP o] vLF AFR)
55 Al & FEEHT e Ao e

H 2

20073 495E 20094 109747 GFY QAR E 2
Aoz AR A9 oJFAE AR A3} M4 &
A" AFE 107} 254 27F )9tk AAE o F 7k
oo o F7} 175 (63.0%)2.2 7} Woky, ohe-2 u)
T2} o] 77t 2% (1.4%) 0| Qe =452 53 1052

2 A 2¥F 37.0%F AR5, £9F FolA
FAETL I2v] (48.17%), oA EL FAEAY (15.75%)
et

W 98 $A = S o)YgFE 12, dsdol,
A2AERLT 11.1%)9

1990 e Fu7HA] AZAYE A FHNA AT
2 233 9glot B ZAIME ol F oz A
ol A2, FFHAME MABA] ool EEHo
4. 2ol b S FHARE AT AR
A $dFo= e

FAR 2715 ApulAe el F2 mez
g ERE A foel A3k Aoz el

ARG AAFEAE $HT 2 FHYE, TEE
2 A4 77} 0.881, 0.615 2 0.23002 el
R 9 el B R MAAE TR 2R
9] Zojekxr} 0.8292 0.7352) AFRuct HA et
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