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Environmental Characteristics and Fish Community of Small First-order Stream. Moon,
Woon-Ki and Kwang-Guk An* (School of Bioscience and Biotechnology, Chungnam National
University, Daejeon 305-764, Korea)

In this study, fish fauna and stream characteristics were surveyed during October-
November 2003 in 31 small streams, which are small sub-tributaries of Geum River.
The small streams were classified into 4 types of steep mountainous (SM), mountain-
ous-flatland (MF), flat land (FL), and agricultural watercourse (AW) streams, and
their types were categorized by features of stream width, water depth, bottom sub-
strate, riparian vegetation, and landuse patterns. The fishes collected during this
survey were identified 4 families and 8 species. Dominant family was Cyprinidae,
and the most dominant species was Rhynchocypris oxycephalus with 73% (419 indi-
viduals) of the total. Only one species of R. oxycephalus was observed in the all five
steep mountainous streams, which was surrounded by 100% forest area and had no
point-and non-point pollution sources. The observed frequency of R. oxycephalus (as
a relative proportion of species) showed a significant positive correlation (r=0.754,
p<0.001, n=31) with the substrate composition of bedrock and boulder, indicating
that the species prefer the bedrock and boulder rather than the sand or small pebble.
Evidently, all five steep mountainous streams were judged as excellent condition
(1st rank) according to the criteria of biological water quality, the Ministry of Envi-
ronment, Korea. This result was accord with a general tendency of the species in
most upper stream of the Koreas streams. One family and one species were found at
the steep mountainous types and 4 families 6 species were at the mountainous-flat-
land. Four families 8 species were found at the flat land, which showed most diverse
habitat, and 2 families 2 species were collected agricultural watercourse. These
study results of 1st-order streams suggest that R. oxycephalus was considered as one
of 1st rank ecological indicator species, and that the dominant area should be pro-
tected from various pollutions and disturbances.

Key words : stream types, 1st order stream, R. oxycephalus, fish community, small
streams
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Fig. 1. Map showing sampling streams and stream types
(SM=steep mountainous, MF=mountainous flat-
land, FL=flat land, AW=agricultural watercourse)
in Yugu Stream.
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Fig. 2. Cross sectional views of four small stream types.
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Table 1. In-stream characteristics of steep mountainous streams. In the bottom structure, bedrock, boulder, pebble, sand
and silt were abbreviated as Be, Bo, Pe, Sa and Si, respectively. The landuse patterns were categorized as forest
area (FA), residential area (RA), intensive feedlot (IF) and crop land (CL). Interferes of right-side (R) and left-side
(L) bank were expressed as none (N), concrete (C) and stone (S), respectively.

Structure

Stream Hydraulic Mean Structure Landuse Interfere of
Stations width (m) width (m) depth (m) compositon pattern bank (L/R)
St. 1 5~6 1~2 <0.5 Be, Bo, Pe, Sa FA N/N
St. 2 3~4 0.5~1 <0.3 Be, Bo, Pe, Sa FA N/N
St. 3 3~4 0.5~0.8 <0.3 Bo, Pe, Sa FA N/N
St. 4 4~5 0.5~1 <0.3 Be, Bo, Pe, Sa FA N/N
St. 5 4~5 1~1.5 <0.4 Be. Bo, Pe, Sa FA N/N

Table 2. In-stream characteristics of mountainous-flatland streams. In the bottom structure, bedrock, boulder, pebble,
sand and silt were abbreviated as Be, Bo, Pe, Sa and Si, respectively. The landuse patterns were categorized as
forest area (FA), residential area (RA), intensive feedlot (IF) and crop land (CL). Interferes of right-side (R) and
left-side (L) bank were expressed as none (N), concrete (C) and stone (S), respectively.

Structure

Stream Hydraulic Mean Structure of Landuse Interfere of

Stations width (m) width (m) depth (m) bottom pattern bank (I/R)
St. 1 8~10 2~3 <0.5 Bo, Pe, Sa FA, RA, IF N/C
St. 2 4~5 05~1 <0.5 Bo, Pe, Sa FA,CL,RA S/N
St. 3 8~10 0.5~1 <0.5 Bo, Pe, Sa CL, RA C/S
St. 4 3~4 1~2 <0.5 Bo, Pe, Sa, Si FA, CL S/S
St. 5 6~7 1~2 <0.5 Bo, Pe, Sa FA, CL S/S
St. 6 6~17 05~1 <0.5 Bo, Pe, Sa FA, CL S/S
St. 7 6~8 1~2 <0.5 Bo, Pe, Sa FA, CL C/S
St. 8 6~8 0.5~15 <0.5 Bo, Pe, Sa CL, RA N/S
St. 9 5~6 0.5~15 <0.5 Bo, Pe, Sa CL,RA S/N
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Table 3. In-stream characteristics of flat land streams. In the bottom structure, bedrock, boulder, pebble, sand and silt
were abbreviated as Be, Bo, Pe, Sa and Si, respectively. The landuse patterns were categorized as forest area
(FA), residential area (RA), intensive feedlot (IF) and crop land (CL). Interferes of right-side (R) and left-side (L)
bank were expressed as none (N), concrete (C) and stone (S), respectively.

Structure

Stream Hydraulic Mean Structure of Landuse Interfere of

Stations width (m) width (m) depth (m) bottom pattern bank (L/R)
St. 1 8~10 1~2 <0.5 Bo, Pe, Sa, Si CL RA,IF N/S
St. 2 5~6 05~1 <0.5 Bo, Pe, Sa, Si CL RA,IF N/S
St. 3 3~4 05~1 <0.5 Pe, Sa, Si ClL, RA,IF N/N
St. 4 4~5 0.5~1 <0.5 Bo, Pe, Sa, Si ClL, RA,IF C/N
St. 5 10~12 2~3 <1.0 Bo, Pe, Sa, Si CL RA N/S
St. 6 5~6 1~2 <0.5 Bo, Pe, Sa Cl,RA S/N
St. 7 4~5 0.5~1 <0.5 Pe, Sa, Si CL RA,TF C/S
St. 8 2~3 0.3~0.5 <0.5 Bo, Pe, Sa, Si Cl N/S
St. 9 5~6 0.5~1 <0.2 Sa, Si RA,IF N/N
St. 10 4~5 - - Pe, Sa Cl N/N
St. 11 3~4 0.2~0.3 <0.2 Sa, Si CL RA N/N

Table 4. In-stream characteristics of agricultural watercourse streams. In the bottom structure, bedrock, boulder, pebble,
sand and silt were abbreviated as Be, Bo, Pe, Sa and Si, respectively. The landuse patterns were categorized as
forest area (FA), residential area (RA), intensive feedlot (IF) and crop land (CL). Interferes of right-side (R) and
left-side (L) bank were expressed as none (N), concrete (C) and stone (S), respectively.

Structure

Stream Hydraulic Mean Structure of Landuse Interfere of
Stations width (m) width (m) depth (m) bottom pattern bank (L/R)
St. 1 2 0.2~0.5 <0.2 Pe, Sa CL C/IC
St. 2 3~4 - - Pe, Sa, Si CL,RA C/C
St. 3 3~4 0.5~0.7 <0.2 Pe, Sa, Si CL,RA N/C
St. 4 1~1.5 0.2~0.5 <0.2 Bo, Pe, Sa, Si CL,RA, IF C/C
St. 5 2~3 0.3~0.5 <0.2 Pe, Sa, Si CL,RA,IF C/IC
St. 6 2~3 0.2~0.5 <0.2 Pe, Sa, Si CL,RA S8
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Fig. 8. The relative abundance of fish species collected in
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Fig. 4. The relation of the frequency observed as a species
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der (Bo, %) as the bottom structure (r=0.754, p<
0.001, n=31).
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Table 6. Community analysis in four stream types. In the
table, “~” indicates no number because only one
species was observed in the sites.

. Diversity Evenness Richness
Stream types Sites (H) @ )

St. 1 - - -
Steep St. 2 - - -
Mountainous St. 3 - - -
(SM) St. 4 - - -
St. 5 — -~ -
St. 1 0.86 0.79 0.55
St. 2 0.26 0.37 0.38
St. 3 0.51 0.46 0.60
. St. 4 1.20 0.86 0.92
Mountainous gy 5 g9y 0.30 0.34
Flatland o ¢ (5 0.46 0.61
(MF) ) ’ ) )
St. 7 0.88 0.80 0.55
St. 8 0.38 0.54 0.29
St. 9 0.67 0.61 0.54
Mean 0.90 0.50 0.90
St. 1 0.93 0.67 0.82
St. 2 0.71 0.51 0.94
St. 3 0.43 0.62 0.39
St. 4 1.19 0.86 1.11
St. 5 1.01 0.73 0.78
FlatLand  St.6  0.61 0.44 1.02
(FL) St. 7 0.39 0.57 0.37
St. 8 0.56 0.51 0.69
St. 9 - - -
St. 10 - — —
St. 11 - - -
Mean 1.39 0.67 1.34
St. 1 0.21 0.31 0.35
St. 2 - - —
Agricultural St-3 050 0.72 0.37
Watercourse St 4 - - -
(AW) St. 5 - - -
St. 6 0.35 0.50 0.46
Mean 0.37 0.53 0.27
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