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ABSTRACT

The ichthyofauna in certain reservoirs in Gyeongju-si, Gyeongsangbuk-do were studied

from August 17 to September 22, 2005. During the study period, 22,747 individuals belonging to 25
species, 20 genera, 9 families and 4 orders were collected. Of these, 14 species were cyprinid fishes,
and the dominant species was Pseudorasbora parva (relative abundance 52.28%). There were six Kor-
ean endemic species (8.51%), including Sarcocheilichthys variegatus wakiyae, Squalidus chankaensis
tsuchigae, Squalidus mulimaculatus, Hemiculter eigenmanni, Pseudobagrus brevicorpus and Odonto-
butis platycephala the dominant species was Squalidus chankaensis tsuchigae (7.59%). There were six
introduced species (25.00%), of which Hemiculter eigenmanni, Pseudobagrus fulvidraco and Hypo-
mesus nipponensis were introduced from other native stream systems (20.99%), and Cyprinus carpio
(Israeli), Carassius cuvieri and Lepomis macrochirus were exotic species (4.01%).
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Fig. 1. Map showing the studied reservoirs in Gyeongju-si, Gyeong-
sangbuk-do.
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Table 1. Genera situation of the studied reservoirsin Gyeongju-si

Storage amount

Area(h
Station Reservoir Location (1,000ton) "3
Tota Available Basin Reservoir
1 Oksanji Oksan-ri, Angang-eup 2,361 2,139 750 17
2 Hagokji Hagok-ri, Angang-eup 4,601 4,557 3,370 79
3 Wangsinji Wangsin-ri, Gangdong-myeon 1,680 1,660 2,200 39
4 Seongjiji Seongji-ri, Ceonbuk-myeon 576 576 803 24
5 Naetag)i Naetae-ri, Hyeongok-myeon 870 858 400 13
6 Namsgji Namsa-ri, Hyeongok-myeon 980 970 715 24
7 Simgokji Simgok-ri, Seo-myeon 3,368 3,368 1,970 69
8 Pumsanji Sinpyeong-ri, Geoncheon-eup 424 424 567 13
9 Songseonji Songseon-ri, Geoncheon-eup 1,945 1,945 1,400 25
10 Hwagokji Hwagok-ri, Naenam-myeon 1,228 1,120 955 23
11 Bakdalji Bakdal-ri, Naenam-myeon 1,820 1,820 1,450 32
12 Myeonggyseji Myeonggye-ri, Naenam-myeon 1,672 1,643 1,063 18
13 Hadongji Hadong, Gyeongju-si 795 792 606 16
Table 2. The number of individual of the collected fishes at each station in Gyeongju-si
Stations
Species Tota RA
1 2 3 4 5 6 7 8 9 10 11 12 13
Cyprinidae
Cyprinus carpio 1 2 2 2 3 2 1 3 16 0.07
Cyprinus carpio nudus (Israeli) 1 1 -
Carassius auratus 2 29 2 1 15 1 8 9 8 42 12 6 6 141 0.62
Carassius cuvieri 3 3 001
Acanthorhodeus macropterus 36 36 0.16
Rhodeus ocellatus 43 210 37 2,171 2,461 10.82
Sarcocheilichthys variegatus wakiyae 76 76 0.33
Pseudorasbora parva 16 321 48 92 1908 770 42 7,320 376 23 39 938 11,893 52.28
Sgualidus chankaensis tsuchigae 211 84 1,403 12 17 1,727 759
Sgualidus multimaculatus 29 29 013
Rhynchocypris oxycephalus 19 13 32 014
Zacco platypus 30 63 93 041
Zacco temminckii 53 48 18 119 052
Hemiculter eigenmanni 29 29 013
Cobitidae
Misgurnus anguillicaudatus 3 3 001
Bagridae
Pseudobagrus fulvidraco 2 1 4 7 0.03
Pseudobagrus brevicorpus 31 31 014
Siluridae
Slurus asotus 6 1 1 3 12 2 25 0113
Osmeridae
Hypomesus nipponensis 123 52 39 637 27 366 3,402 93 4,739 20.83
Centrachidae
Lepomis macrochirus 283 29 14 493 29 15 48 911 4.00
Odontobutidae
Odontobutis platycephala 3 31 9 43 0.19
Gobiidae
Rhinogobius giurinus 5 16 6 3 6 90 5 8 18 157 0.69
Tridentiger brevispinis 21 21 0.09
Gymnogobius urotaenia 19 12 2 87 120 053
Channidae
Channa argus 22 8 34 015
Number of family 3 4 3 3 3 5 7 4 6 4 2 4 5 9
Number of species 4 8 8 6 5 9 12 7 12 7 6 10 25
Number of individuals 306 763 427 710 53 2,583 3,060 112 8,023 5238 125 95 1252 22,747

RA: Relative abundance (%).
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Fig. 2. View of Hadongji (A) and Pseudobagrus brevicorpus(B).

4,73971 4] (20.83%)7} A% #¥]o] (Hypomesus nipponensis)
7} o}9¢-AE, 31&3=7) (Rhodeus ocellatus)7} 2,4617) A
(10.82%), FE7) (Squalidus chankaensis tsuchigae)7} 1,727
WA (7.59%), E-FZ (Lepomis macrochirus)e] 91171 4] (4.00
%), Z-E=}= (Rhinogobius giurinus)e] 1577 Al| (0.69%), &
o] (Carassius auratus)7} 14171 A (0.62%), +-*] 7 (Gymno-
gobius urotaenia)7} 12071 A (0.53%), 7741 (Zacco temmin-
cki)7} 119714 (0.52%), ¥]2}n] (Zacco platypus)7} 9371 A
(0.41%), #3=317] (Sarcocheilchthys variegatus wakiyae) 7}
7671 A] (0.33%), =A}2] (Odontobutis platycephala)7} 4371
A (0.19%) 5-2] Foleh 8 &2 MAF T4 &%
7} 2 A9l 5%2 F JHAS w2 95.52%¢] 11, A
20%0] 4.48%2 21|51t} (Table 2).
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Fig. 3. Comparison of the biomass of collected fishes at each station in Gyeongju-si.
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Al AgAAA HRE S elF F oA =31"
o]F2 olxetde)e] (Cyprinus carpio (Israli)), %o (Ca-
rassius cuvieri) @ E27 % 3% 91574 (4.01%)7} =¥
koAt ol xghale) ool Hgol 7t AR (St 6)oll A =3}
R, AR A A wo Y F - Al B AT BF
AL ol dTFelA SAA (S 1), 3FA] (St 2), sHalA
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2 (St 13)E& AQsta 24 AR AA ERMA57) €
AgAlell nlste] vl Heol gefFd EFAH] A
W Rl e 71H 1 gle Aoz Yz

il

N

N

4. M2

AFHY AFAAA QAR oFo AFS BF
52,376.79g°] 5l o, 2+ A|pAH 2 2] (St 9)7} £]2 o
2 E™gle] EAeiFe] 1951349 (37.26%) = 71 ®
& AFE Jeped, e BEx) (S 2)7} 520029
(10.12%), 3+=7] (St. 10)7} 4,842.37(9.25%), A3 =] ] (St. 4)
7} 4,503.99(8.60%), FAHA] (St 6)7} 4,170.69(7.96%), <

A7) (St. 3)7} 3,851.89(7.35%), 31E4] (. 13)7} 2,851.4g
(5.44%), A=) (St. 7)7}F 2,699.39(5.15%), <-AHA] (St 1)7}
247389 (4726 % AX\e e, 1 9| e 74 A
A A& 1,0009g o] 3ke] A2 A FS Hebl o (Fig.
3).

A7 (St 9)e] Aol U553 =UH olf+ E A5
7 e} vl E¥3 o7 JMAe= BUAIRL FHY
w717} 12704 3831917 wol

AT F 13N A AT gAMLl Fe] &
g ApAE SAA (S 1), =] (St 2), A (S 3),
AAA] (St 4), FAHA] (S 6), FAEA] (St 8), BAA (St 12),
3] (St 13) & 8/HAaRA o5 A (St DM 9l
o]Fo] 2,350.3g% AFA|Ele] HARA| (St 1) A YA T
95.01%% A|stdon, TS A== (St 4)7} 2,394.89
(53.17%), = A7 (St. 12)7} 26259 (55.16%) S2] %o
2 ool A S Jep = (Fig. 3).

2 AT 4 046~1.00 Mz 3R] (S 13)lA 7}
Z; gk, 317 (St 10)el M 7 Eokeh s e A4
AAA +HE A7} 06 o]AFoz B2 Holglon, o]
AEFE, el FEN, Wele} 2 IR oFo] vt
o2 Z¥3}97] we]ch(Table3).

Zojoke x4 0.01~1.93 W32 A=A (S 7)ol A 7}
b gkekan, $ A= A7) 7P B 3EA] (St 13)el A 7}
A woro} dAdes A3 A5AA 2.0 o]k
w2 ot A5 Vel siok (Table 3).
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Table 3. Ecological characteristics of the fish communities at each reservoirsin Gyeongju-si

Station No. of species No. of individuals Dominance Diversity Evenness
St1 4 306 0.98 0.33 0.24
St 2 8 763 0.70 1.47 0.71
S 3 8 427 0.62 157 0.75
St 4 6 710 0.82 1.02 0.57
St.5 5 53 0.66 1.29 0.80
St 6 9 2,583 0.97 0.30 0.14
S 7 12 3,060 1.00 0.01 0.01
St 8 7 112 0.96 0.33 0.16
S 9 12 8,023 0.64 157 0.63
St. 10 7 5,238 1.00 0.02 0.01
St 11 6 125 0.92 0.97 0.47
St 12 7 95 0.60 1.60 0.82
St 13 10 1,252 0.46 192 0.84
Table 4. Loadings of the principal components for collected species 2.2+ * St 13
in Gyeongju-si
Species PCA 1 PCA 2 PCA 3 184+
Cyprinus carpio 0.459 —0.130 -0.123
Cyprinus carpio (Israeli) 0.098 —0.054 -0.299 134
Carassius auratus 0.305 -0.029 -0.279
Carassius cuvieri 0.099 —0.053 —0.298
Acanthorhodeus macropterus 0.078 0.440 -0.014 0.9+
Rhodeus ocellatus 0.136 0.028 -0.03
S\“farcf’%‘aet'lﬂ'g‘jh See 0.078 0439  —0016 o4l
Pseudorasbora parba 0.325 —0.036 0.185 . StL7
Squalidus chankaensis tsuchigae 0.154 —0.05 —0.302 N » %8 \ \ |
Squalidus multimaculatus 0035  —0018 0.12 S 04 St1%e o%ét 2 o9 13 18 22
Rhynchocypris oxycephalus 0.181 —0.059 0.271 st 10
Zacco platypus 0.162 —-0.054 0.147 —04-+ S6 .9
Zacco temmincki 0.045 —-0.012 0.119 PCA1
Hemiculter eigenmanni 0.13 0.029 —-0.042 ) _ . ) ) o
Misgurnus anguillicaudatus 0077 0439 —0.014 Flg._ 4._Scattered diagram showing t_heflsh species co_mposmon by l
Pseudobagr us fulvidraco 0.192 0.401 0032 2 principal _component; frqm analysis of the quantitative charactersin
Pseudobagrus brevicorpus 0.077 0437  -0013  thereservoirs Gyeongju-si.
Slurus asotus 0.311 —-0.09 0.245
Hypomesus nipponensis 0.181 —0.055 -0.338
Lepomis macrochirus 0.026 0.045 0.028
Odontobutis platycephala 0.212 0.000 0.010 7}7} 26.563%3} 17.097% 17| 3k (Table 4).
i g S OTe UEE A4 w4 A SR D@2, $E
ridentiger brevispinis ) —-0. )
Chanoggbi us uro?genia 0290  —0.080 0275 3, ARA (S 4), HElA] (St 5), FAA (St 6), A=A (St 7),
Channa argus 0.164 -0.065  —0.401 ZAEA] (S 8), 3F3-A] (St 10), ¥FEA] (St 11), WA A] (St 12)
Eigenvalues 8.132 5.234 3.83 9 a5} £4A] (. 9), 5F5A] (S 13) = F-E-= 3ok (Fig. 4).
Percentage (%) 26.563 17.097 12.509 A 154 B2 o)o] (Cyprinus carpio), 2o, FEo], 7]

Cumulative (%) of eigenvalue 26.563 43.66 56.17

(elgenvalu&s)% 8.132¢| 4] 1.154°] R =x
L VN9 FAES % —,‘?':/‘L"ﬂ A3 =1 T
[}

o] 43.660%¢°]%}

(Slurus asotus), 2275 So] oFe] Fg3l wiE Qgle)g)
o} A2 B2 =] 2] (Acanthorhodeus macropterus), 2

Z117], u]32] (Misgurunus anguillicaudatus), SA}7Y, A%
AN Sol Fo7 kel WE Qcle|glon, ¢)e], o] 2e}

oo)e], W2y, FE ), ¥ S| (Rhynchocypris oxycephalus),

Wol o Fo8 &9 WEl 2elo|gle(Tabled).
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Table 5. Comparison of ichthyofauna between streams and reservoirs in Gyeongju-si

Species Stream Reservoir
Chae and Yun (2002) * Byeon and Bae (2003) * Y ang and Go (2004) * Present study
Petromyzontidae
Lampetra reissneri .
Cyprinidae
Cyprinus carpio . .
Cyprinus carpio nudus (Israeli) .
Carassius auratus . . . .
Carassius cuvieri .
Acanthor hodeus macropterus . .
Rhodeus ocellatus . .
Acheilognathus rhombeus .
Sarcocheilichthys variegatus wakyae .
Pseudorasbora parva . . .
Squalidus chankaensis tsuchigae .
Sgualidus multimaculatus . . . .
Pungtungia herzi .
Rhynchocypris oxycephalus . . .
Zacco platypus . . . .
Zacco temminckii . . . .
Hemiculter eigenmanni . .
Balitoridae
Lefua costata . .
Orthrias nudus .
Cobitidae
Misgurnus anguillicaudatus . . . .
Misgurnus mizolepis . .
Cobitis hankugensis . .
Iksookimia yongdokensis . . .
Bagridae
Pseudobagrus fulvidraco .
Pseudobagrus brevicorpus .
Siluridae
Slurus asotus . . . .
Amblycipitidae
Liobagrus mediadiposalis .
Osmeridae
Hypomesus nipponensis .
Adrianichthyidae
Oryzias latipes .
Gasterosteidae
Pungitius kaibarae ssp. .
Centrachidae
Lepomis macrochirus .
Odontobutidae
Odontobutis platycephala . .
Odontobutis interrupta .
Gobiidae
Rhinogobius giurinus . .
Rhinogobius brunneus . .
Tridentiger brevispinis . .
Gymnogobius urotaenia . .
Channidae
Channa argus .
Number of family 8 7 5 9
Number of species 18 17 14 25
*: This paper was written by Korean
5] Slsted idish SHF Aol HAad RS 43 F BUE AT ANE 84 vk 2o §a) 24 o
She 4sb o] o] Ak (e &, 2002), B85, A, B T (A} wl, 2003), A A F2] HAa} A oIFA



(3} 3, 2009) o] Q72| Ashsl vl w3k,

A} $(2002), 8} ) (2003) B o} 3(2003)¢] A}
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