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Distribution Characteristics of Largemouth Bass (Micropterus salmoides) as an Exotic Species, in
Some Medium-to-Large Size Korean Reservoirs and Physico-chemical Water Quality in the Habitats.
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Abstract  The objective of this study was to understand the distribution characteristics of largemouth bass
as an exatic species in relation to water chemistry. The survey was conducted in 10 reservoirs in Korea that
showed different properties in size, location and eutrophic state. Total number of fish species observed in the
artificial reservoirs was 52 (13 family) and the relative abundance of the bass was 13% of the total, which is
the third dominant species in the whole sample. The relative abundance of bass was the highest in the
Pyungtak reservoir (60%), whereas the Daechung reservoir showed the lowest abundance (only 3%). Although
no significance difference statistically were founded in the relationship between bass abundance and water
quality parameters. The reservoir trophic state showed some relationships. As result, the higher abundance was
observed in hypertrophic reservoirs that located in the esturine regions compared to other large and medium
reservoirs classified as meso- or eutrphic state. In conclusion, bass distribution in the reservoir ecosystem can
not be directly explained by water chemistry only but other environmental factors should be considered.
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Fig. 1. Water chemistry of biological oxygen demand (BOD),
chemical oxygen demand (COD), total nitrogen (TN), and
total phosphorus(TP) in the ten artificia reservoirs where
fishes were sampled.
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Table 1. The statistical differences of physico-chemical water quality, based on the one-way analysis of variance(ANOVA) in the three
types of the reservoirs.

LsR Ms-R Ds-R o
F-statistics p-values
M (SD) M (SD) M (SD)

Temp. 12.9(2.1)* 15.3(1.5)° 17.0(1.1)® 19.34 0.00**
pH 7.7(0.3)A 8(0.2)8 7.9(0.2)"8 5.10 0.01*
DOmgL™ 9.5(0.9) 10.4(1.4) 10.1(0.7) 2.80 0.07
BOD mg L™ 1.1(0.5" 1.3(0.6) 3.7(11)" 40.83 0.00**
coDmgL™ 2.6(0.5)" 3.8(L.0)"° 8.2(1.4)° 117.01 0.00**
SSmglL™t 40014 6.5(2.5)" 18.7(7.1)® 36.28 0.00**
TNmgL™* 1.7(0.4)" 1.8(0.6) 3.3(2.0)° 6.48 0.01*
NHs-NmgL™? 0.1(0.04* 0.1(0.03* 0.7(0.63)® 12.01 0.00%*
NOsNmgL™ 1.2(0.3) 1.2(0.6) 1.7(1.2) 1.40 0.28
TPugL™ 23.6(5.4)" 48.5(17.5)" 110.1(50.8)® 23.87 0.00**
PO,-PugL™* 6.9(3.8)" 5.6(4.3)" 47.8(33.1)° 16.78 0.00**
Cond. puScm™ 152.0(39.2)* 123.0(50.0)" 460.7 (192.1)® 28.15 0.00**
Chl-apgL™ 5.5(4.6)" 12.1(8.6)* 33.6(24.3)° 10.99 0.00**

Ls-R=large-size reservoirs (CjR, DcR, AdR, PrR), Ms-R=Medium-size reservoirs (CcR, PdR, JsR), Ds-R=down-stream reservoirs (PR, NdR, JnR);
Significant statistical differences(p<0.05): A<B<C

Table 2. Total number of species and the number of individuals from all fishes vs. the proportions (relative abundance, individuals) of
Micropterus salmoides.

) Tota number of Total number of The proportion of Micropterus salmoides
Reservoirs . i S
species on all fishes individuals Individuals RA (%)
CiR 14 285 39 13.7
DcR 20 1470 40 2.7
AdR 22 1023 172 16.8
PrR 24 618 94 15.2
CcR 23 703 52 7.4
PdR 11 546 74 13.6
JsR 18 581 138 23.8
PtR 19 481 289 60.1
NdR 14 1146 52 4.5
JnR 7 804 74 9.2
Total 52 7657 1024 134

CjR=Chungju Reservoir, DcR=Daecheong Reservoir, AdR=Andong reservoir, PrR=Paro Reservoir, CcR=Chuncheon Reservoir, PAR=Paldang
Reservoir, PtR=Pyeongtaek Reservoir, JsR=Jangseong Reservoir, NdR=Nakdong River Estuary, JnR=Junam Reservoir, RA =Relative abundance
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Fig. 2. The relative abundance of fish species dominated in the ten reservoirs.
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Fig. 3. The relative comparisons of tolerance guilds (sensitive species, intermediate species, and tolerant species) and trophic guilds
(insectivore species, omnivore species, and carnivoir species) in ten reservoirs.
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Table 3. The domininant species, relative abundance (RA), and constancy values (the number of site occurred/total number of sites) in
three types of the reservoirs.

LsR Ms-R DsR
Tota RA Constancy
CiR DcR AR PrR CcR PdR JR PR NdR JR
Micropterus salmoides 39 40 172 94 52 74 138 289 52 74 1024 134 875
Cyprinus cuvieri 10 1 42 05 175
Cyprinus carpio 29 27 5 104 14 375
Carassius auratus 34 10 30 126 16 375
Acheilognathus lanceol atus 284 287 37 125
Acanthorhodeus macropterus 32 9 4 0.6 125
Acanthorhodeus gracilis 14 16 02 75
Pseudorasbora parva 12 19 45 0.6 225
Pungtungia herz 27 42 05 20
Sgualidus gracilis majimae 40 63 0.8 15
Sgualidus chankaensis tsuchigae 873 536 1412 184 25
Hemibarbus labeo 73 302 10 420 55 50
Pseudogobio esocinus 53 0 12 40
Microphysogobio yaluensis 31 38 05 125
Zacco platypus 73 274 135 12 50 550 7.2 475
Opsariichthys bidens 69 59 25 207 27 55
Erythroculter erythropterus 23 85 61 176 23 225
Hemiculter eigenmanni 46 30 39 37 166 2.2 40
Cobitis lutheri 27 33 04 15
Hypomesus olidus 32 23 89 145 19 15
Mugil cephalus 31 31 04 10
Tridentiger brevispinis 55 63 08 15
Lepomis macrochirus 42 98 55 371 162 872 666 2300 30.0 715

Ls-R=large-size reservoirs, Ms-R=Medium-size reservoirs, Ds-R=down-stream reservoirs, CjR=Chungju Reservoir, DcR=Daecheong Reservoir,
AdR=Andong reservoir, PrR=Paro Reservoir, CcR=Chuncheon Reservoir, PdAR=Paldang Reservoir, PtR=Pyeongtaek Reservoir, JsR=Jangseong
Reservoir, NdR=Nakdong River Estuary, JnR=Junam Reservoir

Table4. Correlation coefficients (r) of tolerance guilds (sensitive species, intermediate species, and tolerant species) in relation to the
water quality parameters.

Sensitive Species(SS) Intermediate Species(1S) Tolerant Species(TS)

r (p-values) r (p-values) r (p-values)
pH —0.18(0.61) —0.58(0.08) 0.60(0.07)
DO —0.07(0.84) —0.63* (0.05) 0.64* (0.05)
BOD —0.53(0.11) —0.40(0.26) 0.44(0.21)
COD —0.40(0.25) —0.48(0.16) 0.51(0.13)
SS —0.37(0.29) —0.50(0.14) 0.53(0.11)
TN —0.37(0.30) —0.35(0.32) 0.38(0.28)
NH3-N —0.19(0.60) —0.34(0.34) 0.36(0.31)
NOs-N —0.45(0.19) —0.22(0.55) 0.25(0.48)
TP —0.23(0.52) —0.48(0.16) 0.50(0.14)
PO,-P -0.39(0.27) —-0.37(0.29) 0.40(0.25)
Cond. —0.46(0.18) —-0.38(0.27) 0.42(0.23)
Chl-a —0.48(0.16) —0.41(0.24) 0.44(0.20)
TSI (Chl-a) —0.63(0.05) —-0.33(0.32) 0.38(0.27)

*Correlation is significant at the 0.05 level.
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Fig. 4. Scatter plots of sensitive species and tolerant species against the water quality parameters of COD, TN, TP and TSI (Chl-a).
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Table 5. The abundance level (A-E) of bass (M. salmoides) in relation to physico-chemical water quality parameters. The relative
abundance (RA) level of bassis as follows; A (<50%), B (< 25%), C (< 10%), D (< 0.01%), and E (0%).

Level-A Level-B Level-C Level-D Level-E

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
pH 7.8(0.3) 7.8(0.1) 7.8(0.4) 7.9(0.2) 7.8(0.1)
DOmgL™ 9.7(1.0) 9.7(0.7) 10.1(1.4) 10.2(1.2) 9.6(0.6)
BOD mgL™ 2.9(1.6) 1.2(0.9) 1.9(1.3) 1.9(15) 1.9(1.2)
CODmgL™ 6.8(3.3) 3.4(2.0) 41(2.1) 4.6(2.5) 4.7(2.7)
SSmglL™*t 15.6(11.3) 5.2(2.4) 8.9(7.9) 9.6(7.2) 6.0(3.7)
TNmgL™ 3.7(2.4) 1.5(0.4) 2.0(0.9) 2.3(L2) 1.4(0.5)
NHz;-N mg L™ 0.9(0.8) 0.1(0.2) 0.1(0.2) 0.3(0.4) 0.1(0.1)
NOs-NmgL™ 2.03(1.2) 0.93(0.4) 1.32(0.5) 1.46(0.7) 0.85(0.6)

TPugL™ 92.9(52.9) 36.3(20.1) 54.4(52.0) 56.0(51.6) 47.4(23.2)
PO,PugL™ 37.0(27.6) 5.9(4.6) 19.7(30.0) 18.8(31.0) 10.7(3.8)
TOCmgL™ 40(1.1) 2.3(1.3) 2.1(0.7) 26(1.2) 3.8(1L1)
Temp. °C 15.3(2.6) 14.0(2.4) 14.1(2.5) 15.3(2.4) 15.7(2.3)

Cond. pScm™ 387.9(249.3) 143.0(60.8) 210.4(187.6) 248.3(202.5) 197.9(62.5)
Chl-apgL™ 26.1(24.9) 5.9(4.7) 16.3(20.5) 19.0(19.6) 8.3(6.0)

SD =standard deviation
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Table 6. The pearson’s correlation analysis of M. salmoides (RA
=relative abundance) in relation to water quality para-
metersand TSI (Chl-a).

M. salmoides(RA)
Correlation coefficient (r)/Probability (p)

pH —0.01(0.99)
DO 0.11(0.77)
BOD 0.51(0.13)
coD 0.55(0.10)
SS 0.47(0.17)
N 0.71* (0.02)
NH,-N 0.90** (0.00)
NO,-N 0.56(0.09)
TP 053(0.12)
PO,-P 0.45(0.19)
Cond. 0.53(0.12)
Chl-a 0.55(0.10)
TSI (Chl-a) 0.31(0.38)

*. Correlation is significant at 0.05 level, **. Correlation is significant at
0.01 level.
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(Table6).
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