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Abstract: The objective of this study was to analyze the distribution patterns of two
exotic disturbing fish species (largemouth bass, Micropterus salmoides and bluegill,
Lepomis macrochirus), their physical habitat features, and chemical water qualities from
13 sites of Dongjin River. The relationships between the fish distributions and water
chemistry and physical habitat characteristics (i.e., bottom substrate) were evaluated by
comparing dominant vs. absent regions of largemouth bass and bluegill. The relative
abundance of the two species decreased sharply with decreased in the water quality in
terms of BOD, PO4-P and pH, but not with NOs-N and conductivity. The bluegill showed
no difference in habitat preference between the two regions with regard to the bottom
structure, while the largemouth bass had significant differences in the bottom structures
of silt, coarse gravels and boulders. The dominant species were Zacco platypus (14.6%),
Lepomis macrochirus (14.0%), and Micropterus salmoides(9.8%) in the order of relative
abundance, indicating that exotic species (24% in total) dominated the fish community,
perhaps ensuing large ecological disturbances on the ecosystem. In conclusion, the
results of this study suggest that the distribution of the two exotic species may be largely
influenced by water quality of organic matter and nutrient pollutions.

Keywords: exotic fish, bluegill, largemouth bass, nutrient pollution, organic matter
pollution
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Fig. 1. The map showing the sampling sites (S1-S13) in the wa-
tershed of Dongjin-River.
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Fig. 2. Water chemistry of total nitrogen (TN), total phosphorus (TP), biological oxygen demand (BOD), chemical oxygen demand (COD),
chlorophyll-a (CHL), and conductivity in the Dongjin River. DjR: Dongjin River, JeS: Jeongeup Stream, GbS: Gobu Stream, WpS: Wonpyeo-
ng Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheonwon Stream.
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Table 1. Fish fauna, based on tolerance guilds, trophic guilds, and habitat guilds in the watershed of Dongjin-River in 2016 and 2008, re-
spectively. The values within the parenthesis are 2008 data and the data before the parenthesis are 2016 data

JeS GbS

. Tolerance Trophic Habitat DR WpS SpS YhS CwsS RA
Species : . ;

guids ~ guilds guids §1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 (%)
Zacco platypus IS O - 220 320 M1 5 24 32 20 137 146
Lepomis macrochirus® TS | - 62 36 19 6 2 6 131 14.0
Micropterus salmoides® TS C - 8 1 3 514 2 6 2 16 3 22 10 92 98
Squalidus japonicus coreanus TS O - 4 8 16 1 30 2 61 6.5
Carassius auratus TS O - 1 2 1 8 7 15 16 3 6 59 63
Pseudogobio esocinus IS | - 4 17 4 5 4 1 3 1 5 b4 58
Hemiculter eigenmanni TS O - 20 1 4 6 22 1 b4 58
Zacco koreanus SS | - 6 3 29 14 52 55
Hemibarbus labeo Pallas TS I - 9 9 2 6 1 5 42 45
Rhinogobius brunneus IS | RB 2 20 5 27 29
Zacco temminckii SS | - 24 3 27 29
Opsarichthys uncirostris amurensis TS C - 2 10 2 1" 25 2.7
Squalidus chankaensis tsuchigae IS O - 5 1 3 7 6 2 24 26
Tridentiger brevispinis IS | RB 9 10 3 22 23
Pseudorasbora parva TS O - 7 9 6 22 23
Oryzias sinensis TS O - 15 15 16
Acheilognathus lanceolatus IS O - 1 3 1 4 9 10
Erythroculter erythropterus TS C - 8 8 09
Acanthorhodeus gracilis IS O - 8 8 09
Coreoperca herzi SS C - 1 1 6 8 09
Cobitis lutheri IS | - 1 1 3 2 7 07
Rhodeus uyekii IS O - 6 6 06
Pseudobagrus fulvidraco TS | - 4 2 6 06
Microphysogobio yaluensis IS O RB 3 2 5 05
Odontobutis platycephala SS C - 3 2 5 05
Abbottina rivularis TS O - 4 4 04
Misgurnus anguillicaudatus TS O - 1 2 1 4 04
Sarcocheilichthys nigripinnis morii IS I - 2 1 1 4 04
Acanthorhodeus macropterus IS O - 4 4 04
Cyprinus carpio TS O - 1 1 1 3 03
Pungtungia herzi IS | - 2 2 02
Gnathopogon strigatus IS | - 2 2 02
Rhodeus notatus IS O - 2 2 02
Acheilognathus rhombeus IS O - 1 1 01
Hemibarbus longirostris IS It - 1 1 01
Channa argus TS C - 1 1 01
Carassius cuvieri TS O - 1 1 01
Abbottina springeri TS O - 1 1 01
Monopterus albus TS C - 1 1 01

Total number of species 9 14 14 11 12 6 8 12 10 N 6 10 6 39

Total number of individual 63 118 72 80 74 52 52 69 102 60 b1 95 49 937

SS: Sensitive species, IS: Intermediate species, TS: Tolerant species, O: Omnivore, |: Insectivore, C: Carnivore, H: Herbivore, RB: Riffle-benthic species,

TNI: Total number of individual, RA: Relative Abundance,

pyeong Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheonwon Stream
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Table 2. Comparisons of dominant species and subdominant species by sites in Dongjin River System

DiR JeS
ST S2 S3 S4 S5 S6
. . Hemiculter Lepomis Zacco Lepomis
Dominant species ) . . L . Zacco platypus Zacco koreanus
eigenmanni macrochirus temminckii macrochirus
No. of dominant speices 20(31.8%) 62 (52.5%) 24(33.3%) 36 (45.0%) 20(27.0%) 29(55.8%)
) . Hamibarbus Pseudogobio Zacco Op s_anch_thys Lepomis
Subdominant species ) uncirostris . Zacco platypus
labeo esocinus platypus ; macrochirus
amurensis
No. of subdominant species 19(30.2%) 17 (14.4%) 20(278%) 11(13.8%) 19(25.7%) 11(21.2%)
GbS WpS SpS YhS CwsS
S7 S8 S9 S10 SN S12 S13
Domi . Squal{dus Rhinogobius $qual{dus Zacco Micropterus ~ Zacco Zacco
ominant species Japonicus brunneus Japonicus latypus salmoides latypus latypus
coreanus coreanus patyp patyp patyp
No. of dominant speices 16(30.8%)  20(29.0%) 30(29.4%) 24(40.0%) 22(43.1%) 32(33.7%)  20(40.8%)
. ) Tridentiger Tridentiger Hemiculter Carassius Carassius Oryzias Micropterus
Subdominant species LI L2 ) . . . .
brevispinis  brevispinis eigenmanni  auratus auratus sinensis salmoides
No. of subdominant species 9(173%) 10(14.5%) 22(21.8%) 15(25.0%) 16 (31.4%) 15(15.8%) 10(20.4%)

DjR: Dongjin River, JeS: Jeongeup Stream, GbS: Gobu Stream, WpS: Wonpyeong Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheon-
won Stream

35 70
E. 2008 . 2008
1 2016 [ 2016 -
30 A 60 1
T 25 2 50
E =
3 g
3 20 § 40 1
i 2 M
: 15 S 2
S y g 30
z 3
=]
* 10 1 20 A
5 | H 10 -
: lD SN B |
S1 S2 3 S4 S5 S6

Fig. 3. Changes of the individual numbers of Lepomis macrochirus and Micropterus salmoides in 2008 vs. 2016.
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BT At A1 Q1 317 A1) o] el W= o] 79 WX ZE (Tolerance guild)E =43t 23} &

H F Aol 468, LR NA 215 7155k A7} =AM WEEel oF s6.6%= 7HE & AOR

(Kim and Lee 1984), A7} ERof A 473, AEA A 32 L]'EPX}C_T’_, Ao ](Intermedlate spec1es) 33.6%, 7=

T, ABHANA 3652 =AoFTH(Kim and Lee 2001). ©] (Sensitive species)©] 9.8% = LFEFSITE. Lﬂ/ﬂ%— Q@A
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Table 3. Fish community analysis, based on the species richness index (d), evenness index (J'), species diversity index (H'), and domi-
nance index (A) in the sampling sites

Sampling sites Dominance I. (A) Diversity |. (H') Richness . (d) Evenness I. (J')

ST 0.209 1.758 1.931 0.800

DiR S2 0.308 1.686 2.725 0.639
S3 0.194 1.995 3.040 0.756

S4 0.237 1.834 2.282 0.765

JeS Sb 0.176 1.948 2.556 0.784
S6 0.361 1.279 1.265 0.714

GbS S7 0.170 1.823 1.772 0.876
S8 0.142 2.096 2.598 0.844

WoS S9 0.170 1.932 1.946 0.839
P S10 0.229 1.779 2.442 0.742
SpS ST 0.293 1.382 1.272 0.771
YhS S12 0.176 1.952 1.976 0.848
CwS S13 0.235 1.568 1.285 0.875

d: Margalef's species richness index, J': Pielou’s eveness index, H': Shannon-Weaver diversity index and A: Simpson’s dominance index. DjR: Dongjin
River, JeS: Jeongeup Stream, GbS: Gobu Stream, WpS: Wonpyeong Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheonwon Stream

Table 4. The physical habitat conditions, based on stream width, river type, stream order, and the bottom substrate structure of the sam-
pling sites

Bottom substrate structures (%)

Sites Stream width (m) River type Stream order .
Si Sa Fg Cg Co Bo Ro
S1 95-100 Ag 5 5 50 10 20 5 10 0
DjR S2 35-45 Ag 4 30 50 0 10 0 0 10
S3 25-40 Ag 3 0 15 0 45 20 20 0
S4 35-50 Ag 4 20 55 0 75 10 75 0
JeS S5 95-105 Ag 4 5 25 0 35 10 25 0
S6 35-45 Ag 3 5 25 5 30 5 30 0
GbS S7 95-135 Ag 4 5 b5 5 5 15 15 0
S8 50-60 Ag 4 45 175 0 75 0 5 25
WoS S9 50-55 Ag 4 10 50 10 75 10 12.5 0
P S10 30-40 Ag 4 30 25 0 20 10 15 0
SpS SN 40-50 Ag 2 30 45 5 10 5 5 0
YhS S12 10-15 Ag 2 10 70 5 12.5 2.5 0 0
CwsS S13 15-35 Ag 4 10 40 0 325 25 15 0

Ag: Agriculture, Ur: Urban, Fo: Forest, Si: Silt (<0.062 mm), Sa: Sand (0.062-2.0 mm), Fg: Fine gravels (2.0-16.0 mm), Cg: Coarse gravels (16.0-64.0
mm), Co: Cobbles (64.0-256.0 mm), Bo: Boulders (>256.0 mm) and Ro: Rock. DjR: Dongjin River, JeS: Jeongeup Stream, GbS: Gobu Stream, WpS:
Wonpyeong Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheonwon Stream

WAdE0] Bl &2 20014 17.4%=2 7 =7 YER =T, A7 2 NA F7Fsto] 1670A17F S71RE Ao & Shely]
ol 54 ol o3t ¥Fez YetEth 3t v Atk (Fig. 3).

Z0] H]-&-2 S6oNA 402% 2 Ao g =8 7o g 1}

Epytch 2juj Aot B2 0] A4 Wzt vw Aal 2 3. o]7 2XE2XM(Community Analysis)

Auj 2] A= Sl~ss77}7<1 TA A A= B

14 0t 7} AT vt B2 9] 7iA|4= S2, S4, S5 5 29 RS 2H, 8% 2|4 (Dominance
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Table 5. The distributions of the exotic species of largemouth bass and bluegill from upstream (S1) to downstream (S13) in the watershed
of Dongjin River

DjR JeS GbS WpS SpS YhS CwS

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SN S12 S13
Micropterus salmoides 8 1 3 5 14 2 6 2 16 3 22 0 1
Lepomis macrochirus 0 62 0 36 19 0 0 0 0 6 2 0 6

DjR: Dongijin River, JeS: Jeongeup Stream, GbS: Gobu Stream, WpS: Wonpyeong Stream, SpS: Sinpyeong Stream, YhS: Yongho Stream, CwS: Cheon-
won Stream

Table 6. Comparisons of streambed substrate structures between the dominant region and absent (or rare) region of Lepomis macrochirus
and Micropterus salmoides, respectively.

Dominant region Absent (rare) region Dominant region Dominant region
by L. macrochirus by L. macrochirus by M. salmoides by M. salmoides
Stream width (m) 55-66.7 44.5-575 40-50 475-60.4
Stream order 4 35 2 3.8
Si 18.3 15.0 30 14.6
Sa 43.3 39.3 45 39.8
Bottom Fg 0.0 4.0 5 2.9
substrate Cg 175 19.0 10 19.4
types (%) Co 6.7 75 5 75
Bo 10.8 12.8 5 12.9
Ro 3.3 25 0 2.9

Ag: Agriculture, Ur: Urban, Fo: Forest, Si: Silt (<0.062 mm), Sa: Sand (0.062-2.0 mm), Fg: Fine gravels (2.0-16.0 mm), Cg: Coarse gravels (16.0-64.0
mm), Co: Cobbles (64.0-256.0 mm), Bo: Boulders (>256.0 mm) and Ro: Rock.

Table 7. Water chemistry in the dominant regions and the absent (rare) regions of Lepomis macrochirus and Micropterus salmoides

L. macrochirus L. macrochirus M. salmoides M. salmoides
Dominant region Absent (rare) region Dominant region Absent (rare) region
BOD(mgL™ 2.10 2.65 3.99 253
COD(mgL™) 6.02 6.89 10.66 6.69
NOs-N(mgL™) 2.48 2.19 2.25 2.25
PO4-P(ugL™ 0.04 0.03 0.00 0.03
pH 770 793 774 787
Conductivity (uScm™) 334.03 263.48 334.83 279.76

indes, )= S66f14 03612 HIAE B, o WA g gy oy shtie] 2R 54 9 S BE
© 50% o1& AFBISH HAAUY G B2 Ao=
AR et 23] SAEE G AGENe £ 2AAME BT 5K T GG glon
T AolE el g AoR SIET F PR A op P22 71 AWL 529 s8R A Ao
% (Species diversity index, ) ¢ AHURZ ZAolE U A mefol A42e] vlgo] £ AOR T (Table 4)
EFUA] QX AIRE S8l A 2.096 2 & X[t K GIT}(Table E35] s120)4] malo] H]go] oF 7% LFEN}R S SJAF
3). B B A5 (Richness index, )5 3014 7V 3 729] B0t B4 (Habita simplification) © 2 413 ]
Al ebtal FAlo Y=} o5 &= (Evenness index, J') o] 2 24 HIFS wA Ao AnET A2 9
T A Ao R = gto] selvjoleh ZUEA Ak Tt sl 520} s30] H]F) 5129] 519] AL SHARLT}
ofrol ZHT FET I} AW o 2 7] LR sgo] oF 2 51Eo] Ho] 940] L2 Holat clArEE] B 520
AR FHFXE 5k e Ao w UEHTh L Hiodol §4 1 5L ATEle o]F 9] 5&?7]— or
S Ao FAET A 10~30m FE2| F& =S 7}
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