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Influence of Fish Compositions and Trophic/Tolerance Guilds
on the Fishkills in Geum-River Watershed (Backje Weir)

Hyuk-Hyun Kwon, Jeong-Ho Han, Johee Yoon! and Kwang-Guk An*

Department of Biological Sciences, College of Biosciences and Biotechnol ogy,
Chungnam National University, Dagjeon 305-764, Korea
'Geum-River Environment Research Center National Institute of Environmental Research

Abstract - The objectives of this study were to analyze structures of fish community and the eco-
logical health using a multi-metric fish model, the Index of Biological Integrity (I1Bl) in the Backje
Weir of Geum River during two periods namely before-the-fishkill (Br) and after-the-fishkill (Ar).
Thetotal number of fish species observed were 32 and among them 10 species(35%) were K or ean
endemic species. The exotic species observed were 3 which decreased by 0.4% after-the-fishkill (As).
The dominant species wer e Opsariichthys uncirostris amurensis (13%) at the B period and Squali-
dus japonicus coreanus (17%) at the A period in the Backje Weir. At after the fishkill (Ar.) total
biomass was about 10 times lower than the biomass before-the-fishkill (Br). The biomass of Caras-
sius auratus decreased 98% after-the-fishkill and astime passed by the biomass recovered to nearly
100%. Similar decrease in the biomass occurred in the population of Opsariichthys uncirostris
amurensis, while Rhinogobius brunneus population increased. According to the structure analysis
of fish community, speciesrichnessindex, evennessindex and species diversity index wer e high but
after-the fishkill, the values of indices decreased. Tolerant species(64% ) dominated the fish com-
munity, and the sensitive species (2%) were rare, indicating the degradation of the ecosystem.
According to analysis of the multi-metric model (1BI), the mean model value of the fish community
in Backje Weir was estimated as 17.5 indicating a “fair condition”.
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Fig. 1. The sampling sitesin Geum-River watershed.
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Table 1. Species compositions and various guilds of fish community in the Backje Weir of Geum-River

) Sampling period Total RA
Spedes To T e By At At At () (%)
Carassius auratus TS O - 21 2 1 10 34 4.73
Carassius cuvieri** TS (0] - 10 3 13 181
Acheilognathus lanceol atus* IS O - 8 12 20 2.78
Acheilognathus yamatsutae IS (0] - 1 1 0.14
Acheilognathus rhombeus IS O - 2 2 0.28
Acanthorhodeus macropterus IS (0] - 15 3 1 19 2.64
Pseudorasbora parva TS O - 4 7 7 18 2.50
Sarcocheilichthys variegatus wakiyae SS | - 10 2 12 1.67
Sarcocheilichthys nigripinnis morii* IS | - 1 1 2 0.28
Sgualidus japonicus coreanus® TS (0] - 1 91 62 154 214
Sgualidus chankaensis tsuchigae* IS O - 1 2 2 5 0.70
Hemibarbus labeo TS I - 16 20 1 14 51 7.09
Hemibarbus longirostris IS | - 4 2 1 8 15 2.09
Pseudogobio esocinus IS | - 12 9 18 11 50 6.95
Abbottina rivularis TS (0] - 8 2 10 20 2.78
Microphysogobio yaluensis* IS (0] RB 1 5 6 0.83
Microphysogobio jeoni* IS | - 1 34 35 4.87
Zacco platypus TS (0] - 18 32 2 2 54 751
Opsariichthys uncirostris amurensis TS C - 24 3 1 19 47 6.54
Sgualiobarbus curriculus IS (0] - 6 2 8 111
Erythroculter erythropterus TS C - 3 4 32 39 5.42
Hemiculter eigenmanni* TS (0] - 3 4 23 1 31 431
Misgurnus mizolepis TS O - 1 1 0.14
Leiocassis ussuriensis IS I - 3 3 0.42
Leiocassis nitidus TS I - 2 2 0.28
Lepomis macrochirus** TS | - 2 1 3 0.42
Micropterus salmoides** TS C - 6 5 5 16 223
Odontobutis platycephala* SS C - 1 1 0.14
Odontobutis interrupta* IS C - 4 2 6 0.83
Rhinogobius giurinus TS (0] - 1 1 0.14
Rhinogobius brunneus IS | RB 6 6 1 31 44 6.12
Tridentiger brevispinis IS | RB 4 1 1 6 0.83
Total number of species 22 19 20 20 32
Total number of individuals 179 103 165 272 719

To: Tolerance guilds, Tr: Trophic guilds, Ha: Habitat guilds, RA: Relative abundance, SS: Sensitive species, |S: Intermediate species, TS: Tolerant species, O:
Omnivore, |: Insectivore, C: Carnivore, RB: Riffle-benthic species, *: Endemic specise, **: Exotic species, Br: Before-the-fishkill and As: After-the-fishkill
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Table 2. The differences of ecological attributes between the period of before-the-fishkill (Br) and after-the-fishkill (A1, Ati, Arm) in the

Backje Weir of Geum-River

Sampling period
Ecological attributes

At At At
Ma: Total number of species 22 19 20 20
Mg: Total number of individuas 179 103 165 272
Ma: Total number of riffle benthic species 2 3 2
Ma4: Percentage of sensitive species 5.59 0 1.82 0
Ms: Percentage of tolerant species 64.2 76.7 77.6 59.6
Me: Percentage of omnivores 48.6 52.4 80.6 415
My7: Percentage of insectivores 30.7 40.8 15.2 371
Msg: Number of individuals as endemic species 20 8 121 104
Mag: Percentage of exotic species 10.1 0.97 4.85 184
35 Jlu 2I5 2|u :Is [Iu 50 RA (%) 0 f '," 1]5 2](1 2[5 SI(I s 8 6 4 2 0 Biomass (kg) 0 % 4 6 8
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Fig. 2. The differences of species compositions and the biomass(kg) between the period of before-the-fishkill (Br) and after-the-fishkill (A+.1).
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Fig. 3. Mean biomass(gram) and mean standard length (MSL, cm) of Carassius auratus(as alarge-size fish), Opsariichthys uncirostris amuren-
sis (as a medium-size fish), and Rhinogobius brunneus (as a small-size fish) between the period of before-the-fishkill (Bf) and after-
the-fishkill (Af.|, At Af-|||).
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Table 3. The analysis of fish community structure, based on Mar-
galef’s species richness index (d), Pielou’s evenness index
(J), species diversity index (H"), and the dominance index
(4) in the Backje Weir of Geum-River between the period
of before-the-fishkill (Br) and after-the-fishkill (Ar.i, Ati,

At |)
Sampling Fish community index
period d R H 1
Bt 4.048 0.897 2.773 0.071
At 3.884 0.784 2.309 0.149
At 3.721 0.558 1.671 0.336
At 3.389 0.836 2.505 0.108
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Table 4. The multi-metric assessment models, based on the Index of Biological Integrity (IBl) in Backje Weir of Geum-River between the
period of before-the-fishkill (Br) and after-the-fishkill (Ar.i, Ari, Ar.n). The values of parenthesis indicate a score of each metric

category (1, 3, 5)
Sampling Metrics of multi-metric model (1BI) o Model criteria
period TNS RBs Ss %Ts %0s %ls TNI %A, e of IBI
By 19(5)  2(1) 1(1) 643(1)  486(1) 29.6(3) 161 (1) 0(5) 18 Fair
Ani 18(3)  2(1) 0(2) 76.7 (1) 52.4(1) 39.8(3) 102(1) 0(5) 16 Fair
Ac 18(3)  3(1) 2(1) 77.6(1) 80.6(1) 15.2(1) 157 (1) 0(5) 14 Poor
At 19(5)  2(1) 0(2) 506(1)  415(3) 371(3)  267(3) 0(5) 22 Fair

TNS: Total number of native species, RBs: Total number of riffle benthic species, Ss: Total number of sensitive species, %Ts % individuals of tolerant species,

%0s: % individuals as omnivores, %l % individuals as native insectivores, TNI: Total number of individuals, %A,: % individuals with anomailes
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