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Abstract : This study focused on the longitudinal connectivity analysis, based on fish communities in the aspect of
spatial variations of 34 sites from upstream to downstream. The Fish Assessment Index (FAI), based on ecological
guilds and species composition, was applied to compare the ecological health among the sampling sites. The total
number of 35 fish species, were sampled during the study period with dominant species of Zacco platypus (35.4%)
and Zacco koreanus (11.8%). Cluster analysis showed that all sites were categorized as 4 distinct group
communities (A, B, C, D). Non-metric multidimensional scaling analysis showed distinct difference between
upstream (A, B) and downstream groups (C, D). Indicator Value Analysis (IndVal method), conducted to identify
indicator species within each group, indicated that the species favoring upstream environments Rhynchocypris
oxycephalus for the Group A and Iksookimia koreensis for the Group B. In contrast, the analysis indicated that
the species with a preference for downstream habitats Pseudogobio esocinus for the Group C and Carassius auratus
for the Group D. Ecological health, based on the FAI scores, showed a declining pattern toward the downstream,
along with an increasing proportion of tolerant species and omnivores within the fish community. Overall these
findings suggest the compositions of fish communities, as four groups, were modified by the weir structures and
organic matter, nutrient pollutions.
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Fig. 1. A map showing the study area in Jeongan Stream,
South Korea.
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Table 1. The location of the sampling sites and the weir structures in Jeongan Stream.

S1 36°3847.4"N,127° 02" 41.1"E 1.15
S2 36°38 11.1”N, 127° 03" 18.7"E 1.17
S3 36° 38" 05.8”N, 127° 03" 25.8"E 1.25
54 36°37"47.5”N, 127° 03" 50.3"E 1.15
S5 36°37°54.1"N, 127° 04" 30.9"E 0.97
S6 36°37°30.7"N, 127° 04’ 53.4"E 1.10
S7 36° 37 25.6”N, 127° 05" 04.5"E 1.26
S8 36°37°20.9”N, 127° 05" 13.8"E 1.00
S9 36°37°20.7"N, 127° 05" 15.4"E 1.00
S10 36° 37 18.5”N, 127° 05" 24.8"E 1.00
ST 36°37°11.8"N, 127° 05" 59.6"E 1.30
S12 36°37°12.4"N,127° 06" 12.1"E 1.30
S13 36°36"53.6"N, 127° 06" 57.4"E 1.30
S14 36°36"45.7"N, 127° 07" 13.7"E 1.30
S15 36°36" 18.7"N, 127° 07" 15.3"E 1.17
S16 36° 35" 44.5"N, 127° 07" 14.8"E 0.45
S17 36°35°36.0"N, 127° 07" 19.5"E 0.85
S18 36°35"27.9”N, 127° 07 20.1"E 1.20
S19 36°35 14.7"N, 127° 07" 20.1"E 1.00
S20 36° 35" 04.8"N, 127° 07" 24.1"E 1.00
S21 36° 34" 50.8"N, 127° 07" 32.9"E 1.00
S22 36°34"21.0"N, 127° 07" 48.7"E 0.70
S23 36°33"58.3"N, 127° 07" 34.1"E 0.85
S24 36°33"43.4"N,127° 07" 16.8"E 1.00
S25 36°33729.0"N, 127° 07" 03.3"E 1.10
S26 36° 337 00.3”N, 127° 07" 03.4"E 1.20
S27 36°32"49.1"N, 127° 07" 08.1"E 1.20
528 36°32"47.5”N, 127° 07 09.3"E 2.00
S29 36°3206.2"N, 127° 07" 25.9"E 0.90
S30 36°31"52.1"N, 127° 07" 33.8"E 1.10
S31 36°31°15.4"N, 127° 07" 36.7"E 1.10
S32 36°30"54.3"N, 127° 07" 29.7"E 1.15
S33 36° 30" 08.3"N, 127° 07" 54.5"E 1.00
S34 36°29°20.1”N, 127° 08" 00.5"E 1.15
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Fig. 2. The dendrogram and map for the cluster analysis based on the fish assemblages collected at the study sites in the
Jeongan Stream (red: Group A (G-A), green: Group B (G-B), blue: Group C (G-C), purple: Group D (G-D))
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Table 2. Fish species and individuals collected from the sites in the Jeongan Stream

Constancy).

Zacco platyous 4 6
Zacco koreanus 65 65
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Fig. 3. Ordination biplot analysis to display the arrangement
of study sites using non-metric multidimensional scaling
(NMDS), which was based on fish assemblages. The
stress value of the NMDS indicates the quality of fit.
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Table 3. Indicator value analysis based on fish assemblages of each group.
Groups Species name IndVal p-value Frequency (sites)
A Rhynchocypris oxycephalus 0.840 <0.001 15
(Rhynchocypris Zacco koreanus 0.566 <0.001 25
community) Misgurnus anguillicaudatus 0.419 0.034 8
(lksookim /'chommuni ty) lksookimia koreensis 0.777 <0.001 24
Pseudogobio esocinus 0.745 <0.001 20
C Rhodeus ocellatus 0.538 0.010 7
(Pseudogobio Rhinogobius brunneus 0.537 0.003 23
community) Pseudorabora parva 0.494 0.017 13
Zacco platypus 0.441 0.006 34
D Carassius auratus 0.907 <0.001 16
(Pseudogobio Acheilognathus rhombeus 0.674 0.003 11
community) Micropterus salmoides 0.600 0.005 10
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Fig. 4. Relative abundance of tolerant guilds (a) and trophic guilds (b) in the group of study sites.
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Table 4. The FAI score of each group and its metrics based on fish assemblages (M1: Number of native species, M2: Number
of riffle-benthic species, M3: Number of sensitive species, M4: Proportion of tolerant species, M5: Proportion of
omnivores, M6: Proportion of native insectivores, M7: Number of native individuals, M8: Proportion of anomalies)

Groups M1 M2 M3 M4 M5 M6 " M8 FAI

A 12.5 1.6 7.8 12.5 12.5 12.5 12.5 12.5 84.4

B 1.9 5.1 57 12.5 6.3 10.8 12.5 12.5 77.3

C 1.5 4.8 0.5 12.5 2.9 4.8 1.5 12.5 61.1

D 10.4 2.1 0.0 7.3 1.0 1.0 1.5 12.5 458
WA= AES Hnste ), 459 GAL GBY 29 Oﬂé m'o] R4 2 53] SN kA el st
Wl Hlgol Y thyie] ofRUh WkE 9 E7E0R gtk 59 Aok BHAY A9 WRaY W & Ak BE
TAE W, SHR Aol A WSl ke FRshlc. Ol 7} oF 12 mg/Lo]l Dot ofefat Aol 91 51 SAele]
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Fig. 5. The FAI (Fish Assessment Index) score of each study site based on fish communities.
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