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Change of Ichthyofauna and Fish Communities after Complete Removal of Large Mouth Bass, Micropte-
rus salmoides (Perciformes; Centrachidae) in Farm Reservoir, Korea by Jae Goo Kim'", Yun Jeong Cho,
Cheol Woo Park', Jong Wook Kim' and Su Hwan Kim* (National Institute of Ecology, Seocheon 33657, Republic of
Korea; 'Alpha Research Ecology Institute, Gunsan 54151, Republic of Korea)

ABSTRACT Since its introduction in 1973, the bass, Micropterus salmoides, has spread to dams
and rivers in Korea, adversely affecting native fish communities. In this study, after complete removal
of bass from Bukchosan Reservoir, an farm reservoir that has lost its function, an attempt was made
to indirectly confirm the adverse effects of bass on fish by comparing fish communities in reservoirs
of a similar size where bass inhabit. The study was conducted three times a year from 2019 to 2022.
As a result of the study, in Bukchosan Reservoir, where the species composition of fish was judged to
be simplified due to the habitat of bass, only four species such as Carassius auratus and Rhinogobius
brunneus that could be used as a food source for bass appeared before the removal of bass, but
after the removal of bass. The appearance and increase of the population of the introduced small
freshwater fish (Oryzias sinensis, Rhinogobius giurinus) were confirmed. When comparing Gangjeong
Reservoir, Susim Reservoir, which are other reservoirs inhabited by bass investigated in this study, and
Bukchosan Reservoir, this result is judged to show a trend of stabilization and recovery of fish species
after removal of bass in small reservoirs with high predation pressure of bass.
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Hl&E 5018 (Perciformes) %927} (Centrarchidae)o] &
SHe R0 EeR 1973 AU 24 BHo2 I £YE3
}(Kim and Park, 2002). Hj27} £ 0|5 237l0] Aleka}
Aolg mEalE H4, BHL) BA), ofF, 4ATE, AT U
AT = AAskE e AT A FoE Q) ATt
F25] Solka, 24 W) 2] ZA% A912 ARl
th(Wheeler and Allen, 2003; Hill and Cichra, 2005; Almeida et
al.,2012). TS £F AR5 vIZ8 9, 54 5ol FEA &
AbElo] AEjA o ed3FE 7| X 2L UTH(Ko et al., 2008; Strayer,
2010; Lee et al., 2013). E3], E4 0|4 AAlSh= B2+ 50 mm
ojAko] JNAe] AL watu| Zacco platypus, X2 Hemiculter
eigenmanni, WO Rhinogobius brunneus®}t 22 o755 2 4
Nobul EREO) chopush 28 AL ZaAGE Bzt
Qlth(Ko et al., 2008).

AR F Bel= AeA L] 2ot A s 3 sast &
Zxo|w (Williamson, 1996), @x¥td o2 ¢ ejefjFo] EEs}
I s AAR Y =270 B #e|7} o] RojAof gtk (Grice,
2009; Parkes and Panetta, 2009). =ol| A= w2 9] AlA L
9% 9% melom F2 AW, BY U FUS o8 A
23 i ARV E 283 ARPY AlA, 3R 24
Zo] w2 7]20]T ¢ oLH(NFRDI, 2010; GWSMC, 2015,
2016) , v AAR] 2719} EE 4, A-Z oo ot 2
] W] 8 E= Aol

20159 ZFL= AT HARE npsAFA A o 54
o}F2l T Pygocentrus nattereri®}t 237 Piaractus
brachypomus7} BR1=|0} A2 7] 2 BaYsto]

HiA TR B OfRY 2A 271

AAZ A= UEHKim ef al., 2020). 22k A7) Faho
A 0] HAA F oA Wale] B ATE AT,
20208 $UFATARE 715 FUT FHASA B2

Al B8 B e 7 s

o

FHAA A7E St
B AT AE MAs s AAT 5

CESRDE S
2 olgste] wjae] Ay ZYAA U BUHLBE AN ZA
Ak 24RO W, W) §

WokE TSR, vt Al v A dge EHoE A
Yot sk,

e
gt
a
ol
|o
il

ol

1

2 FEE AeRQ] A A YEY
Sxeof YAg A (dol <F 232151 m?), AeHEE FAA
ik o]l $ix|gh =414 (dol F 9,682 mh)et WL
2 52L& 1A AFEE AE LA dopd By ¢
2§t B2AA| (5lo] ¢ 7,7954 m?)o|A o]Fo]Fth(Fig. 1). &
APZ17EE 2019400 A 2022 @71A] & 33] =3)5}5it}.

=

2. HiA 2HFH| A

o2 A AR H2AA A vjAE AASH] 913l 2020
3 6E~ 1174 T (T 7x7 mm), S (G 5X5 mm),
7

FHIE (PR 7xTmm)e] o} FE ARGSe olRE A

Seocheon
) lksan
A
.
8.
.
C
Gunsan
N
0 25 5km
_—

Fig. 1. Map showing the study localities in 2019~2022 from Jeollabuk-do, Korea. A: Gangjeong Reservoir, B: Bukchosan Reservoir, C: Susim

Reservoir.
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Fig. 2. The lake water level change by month in 2020 at Bukchosan Reservoir. A: June in 2020, B: October in 2020.
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Table 1. Number of individuals of catched fish in the Gangjeong, Bukchosan, Susim Reservoir during the study period

Gangjeong Reservoir

Bukchosan Reservoir Susim Reservoir

Family Species
2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022
Cyprinidae Carassius cuvieri 1
Ctenopharyngodon idellus 1
Cyprinus carpio 1 6 2 4 10
Carassius auratus 7 13 21 30 4 26 10 11
Acheilognathus lanceolatus 2
Pseudorasbora parva 8 8 70 47 10 48
Squalidus japonicus coreanus 1
Squalidus chankaensis tsuchigae 1 6
Hemibarbus labeo 1
Microphysogobio jeoni 11 89
Aphyocypris chinensis 1
Zacco platypus 1
Opsariichthys uncirostris amurensis 1 7
Squaliobarbus curriculus 6 16 13 89 42 116 47
Erythroculter erythropterus 1 18 48 46 39 127
Hemiculter eigenmanni 59 41 28 83 138 29 66 23
Cobitidae Misgurnus anguillicaudatus 11 16 1 1 1
Bagridae Pseudobagrus fulvidraco 1 1 1
Adrianichthyidae Oryzias sinensis 126
Synbranchidae Monopterus albus 1
Eleotridae Micropercops swinhonis 9 3
Gobiidae Rhinogobius giurinus 3 30 21 127 145 1 1
Rhinogobius brunneus 9 43 11 46
Centrarchidae Lepomis macrochirus 1
Micropterus salmoides 19 20 9 20 40 143 69 50 19 29
Total number of collected fishes 98 113 89 207 65 189 148 302 438 243 278 392
No. of species 8 8 7 8 4 2 2 4 10 8 11 15

0878 7P E3tom, & FH=E 20229 2342 7P 34Tt
(Table. 3).
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Table 2. The dominant species and sub-dominant species list and relative abundance (RA, %) in Gangjeong, Bukchosan, Susim Reservoir during study period

Bukchosan Reservoir Susim Reservoir

Gangjeong Reservoir

2
oy

Sub-dominant species Dominant species Sub-dominant species Dominant species Sub-dominant species

Dominant species

b
R0

S. curriculus (20.3%)

P. parva (19.3%)

H. eigenmanni (31.5%)
M. salmoides (20.6%)
S. curriculus (41.7%)

R. brunneus (20.0%)*
R. brunneus (24.3%)*
C. auratus (14.2%)**
0. sinensis (41.7 %)**

M. salmoides (61.5%)*
M. salmoides (75.7 %)*
R. giurinus (85.8 % )**
R. giurinus (48.0 %)**

M. salmoides (19.4%)
M. salmoides (17.7%)
H. eigenmanni (31.5%)
R. brunneus (20.8%)

H. eigenmanni (60.2%)
H. eigenmanni (36.3%)

R. giurinus (33.7%)

2019

2020
2021

0z

H. eigenmanni (23.7%)
M. jeoni (22.7%)

=
4

E. erythropterus (32.4%)

H. eigenmanni (40.1%)

2022

*: Before the removal M. salmoides, **: After the removal M. salmoides

Table 3. The community indices in the Gangjeong, Bukchosan, Susim Reservoir during study period

Susim Reservoir

Bukchosan Reservoir

Gangjeong Reservoir

riok

Species richeness (RI)

Evenness (E')

Species richeness (RI) Diversity (H')

Evenness (E')

Species richeness (RI) Diversity (H')

Evenness (E')

Diversity (H')

1.48
1.27
1.78
2.34

0.76
0.87
0.69
0.70

1.75
1.82
1.65
1.88

0.72
0.19
0.20
0.53

0.71
0.80
0.59
0.70

0.99
0.55
041
0.97

1.53
1.48
1.34

1.31

0.60
0.82
0.80
0.82

25

1.

2019

1.70

1.5

2020
2021

5

1.71

2022
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2 AAZIY (Lee er al., 2013). W22 LEAA| AT} o]Fo|R] 7]
A2 A} AR Ol WAL AHFRETF 20% oFl 2 A
L1078 IRIEH, B, ZFEX], A7 T HlLE theFgt F
o] AAleteltt. ol Ft A R3] Fa3 QAR FAoF &
A AR} FAlo)F] L A&7t &85t} (Jackson et al., 2001;
Bertolo and Magnan, 2006). ©]o]| w2}, ZFAA e} =AAl= B2
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gtglon, 3A4FY SR Qg ofFEHo] fAEE AL
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Fig. 3. Ordination plots of fish species and 3 Reservoir along non-metric multidimensional scaling (NMDS: stress value =0.12). 1: Gangjeong
Reservoir in 2019; 2: Gangjeong Reservoir in 2020; 3: Gangjeong Reservoir in 2021; 4: Gangjeong Reservoir in 2022, 5: Bukchosan Reservoir in
2019; 6: Bukchosan Reservoir in 2020; 7: Bukchosan Reservoir in 2021; 8: Bukchosan Reservoir in 2022; 9: Susim Reservoir in 2019; 10: Susim
Reservoir in 2020; 11: Susim Reservoir in 2021; 12: Susim Reservoir in 2022.
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