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Abstract: Majangcheon is a small agricultural stream which is located in Chuncheon-si, Gangwon-
do. To understand ecological characteristics of Majangcheon as biological habitats, we surveyed its
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physical environment and fishes from June 2016 to September 2016. The altitudinal difference between

lowest and highest point of the stream was 3 meters and the first-order stream under a map drawn on
a scale of 1:25,000. The flow rate of stream was slow in overall with 0.09-0.48 ms. More than 50% of
clay were found in all points except for the point St. 3 in the riverbed structure surveyed. A total of

2,532 individuals of 22 species in nine families were collected from Majangcheon. Of them, stillwater-

living species (Acheilognathinae and Carassius auratus) and floating species (Zacco platypus and Oryzias

sinensis) were mainly collected. In Majangcheon, thus, both of stillwater-living and floating fishes were

specifically coexisted. The correspondence analysis, based on fishes collected from Majangcheon and

past research, showed that Majangcheon is closer to the flat streams in Gyeonggi-do rather than the

mountainous streams in Gangwon-do but it appeared as an independent group from those of two

regions. As a result, Majangcheon is a stream with specificity of fish community.

Keywords : River ecosystem, Agricultural stream, Flat stream, Stream order, Correspondence analysis
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Table 1. The address and GPS coordinates, Majangcheon

Site Address (GPS coordinates)

St. 1 1308-5, Sin-dong, Chuncheon-si, Gangwon-do, Republic of Korea (37°55'52.4"N, 127°43'45.9"E)
St. 2 1416, Sin-dong, Chuncheon-si, Gangwon-do, Republic of Korea (37°55'40.3"N, 127°43'42.8"E)

St.3 143-3, Sanong-dong, Chuncheon-si, Gangwon-do, Republic of Korea (37°54'45.6"N, 127°43'38.9"E)
St. 4 99-44, Sanong-dong, Chuncheon-si, Gangwon-do, Republic of Korea (37°54'19.9"N, 127°43'38.0"E)

u
Sindong—dong
u

127 aa0E

Chuncheon—si

1973

2016
Figure 1. The comparison of map with past and present, Majangcheon (National Geographic Institute, 1973).
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Table 2. Ranges of physical parameters in Majangcheon

Stream Water Flow Flux Tem Cond Streambed
Site width depth velocity (CMS) e C?' pH ( S~crn.'1) structure®
(m) (cm) (m-s”) - (SC:S:G:P:C)
St. 1 1~2 10~15 - - 18.9~28.6 6.6~7.1 237~250 7:2:1:0:0
St. 2 2~3 25~30 0.11~0.30 0.035~0.037 20.1~28.5 74~74 128~230 5:3:1.5:0.5:0
St.3 2~5 30~40 0.20~0.48 0.023~0.831 18.6~25.3 73~74 112~301 0:6:3:1:0
St. 4 4~8 45~50 0.09~0.46 0.044~0.773 17.2~24.1 6.9~7.2 115~265 5:3:1:0.5:0.5

*C: Cobble(256~64 mm), P: Pebble(64~16 mm), G: Gravel(16~2 mm). S: Sand(2~0.06 mm), SC: Silt, Clay(0.06mm or less) (NIER,

2012; modified by Cummins, 1962).
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Table 3. Alist and individual number of collected fishes in Majangcheon

) Sites
Species Total R.A* Remarks**
1 2 3 4
Cyprindae
Acheilognathus lanceolata 38 7 50 95 3.75
Acheilognathus yamatsutae 14 14 0.55 E
Carassius auratus 576 66 2 644 2543
Carassius cuvieri 88 80 2 21 191 7.54 EX
Cyprinus carpio 3 4 13 20 0.79
Pseudogobio esocinus 12 35 3 50 1.98
Pseudorasbora parva 43 90 8 141 5.57
Rhodeus ocellatus 70 4 74 2.92
Rhodeus uyekii 146 126 2 274 10.82 E
Squalidus gracilis majimae 132 23 155 6.12 E
Zacco platypus 62 340 76 478 18.88
Cobitidae
Misgurnus anguillicaudatus 48 6 4 58 2.29
Misgurnus mizolepis 61 6 1 4 72 2.84
Balitoridae
Lefua costata 3 3 0.12
Siluridae
Silurus microdorsalis 1 1 0.04 E
Bagridae
Pseudobagrus fulvidraco 2 3 5 0.2
Pseudobagrus koreanus 2 2 0.08 E
Adrianichthyoidae
Oryzias sinensis 124 2 126 4.98
Centrachidae
Lepomis macrochirus 8 26 34 1.34 EX
Micropterus salmoides 11 15 26 1.03 EX
Odontobutidae
Odontobutis interrupta 20 15 11 46 1.82 E
Gobiidae
Rhinogobius brunneus 16 7 23 091
No. of family 5 6 6 6 9
No. of species 9 15 17 12 22
No. of individuals 846 880 599 207 2,532

*R.A.: Relative abundance **E: Korean endemic species, EX: Exotic species

=9k, HE o] 10.40%, v F2}A| (Misgurnus
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C auratus 65.09% R uyekii WENSS 16.59%
5. G majimae wm—15.00%
C arvieri 0. sineqsiz w—14.09%
M. mizolepis P.parvz HEEE 10.23%
C cuvies mmmm 9.09%
M. angudlicaudatus R ocellatus wmm 7_.95%
P.parva C auratus TR 7.50%
Z platypus R 7.05%
Other Other w1 2.50%
0 20 40 60 80 100 0 20 40 60 80 100
Relative abundance (%) Relative abundance (%)
St. 1 St. 2
Z platypus I 56.76% Z platypus I 36.71%
R uyeki N °1.04% A Inceolat: W4 15%
P asocius M 6545 C cuvieri W 10.14%
M. zalmaide: R 7.25%
. gracilis myjimae M 3.84%
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0. dntesrupta W 2.50% 0. iaterrupta W 5.31%
A yamatsutze W 2.34% R bruggeus M 3.38%
Other W 7.68% Other W 6.76¢%
0 20 40 60 80 100 0 20 40 60 80 100
Relative abundance(%) Relative abundance (%)
St. 3 St. 4
Figure 2. The relative abundance of fish collected in each sites of Majangcheon.
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Table 4. Altitude difference and stream order of each site

Stream Upper altitude (m) Lower altitude (m) Altitude difference (m) Stream order
Majang 81 78 3 1
Dongbang1 17 10 7 1
Dongbang? 11 9 2 1
Hwangguji 49 45 4 2
Deokwoo 60 43 17 2
Sinchon 263 94 169 2
Huha 130 90 40 2
Toegye 123 89 34 2
Gongji 263 79 184 4
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Figure 3. Compared species with Majangcheon and Chuncheon, Gyeonggi, and Gangwon
streams based on each stream order. MJ: Majang, DB: Dongbang, HGJ:
Hwangguji, DW: Deokwoo, SC: Shinchon, HH: Huha, Tg: Toegye, GJ: Gongji

Table 5. Eigenvalues and % of variance and cumulative Percentage for correspondence analysis (CA)

Dimension Eigenvalue % of Variance Cumulative % of var.
Diml 0.38230 28.22503 28.22503
Dim2 0.33454 24.69877 52.92380
Dim3 0.21419 15.81346 68.73725
Dim4 0.16600 12.25552 80.99278
Dim5 0.12583 9.29007 90.28285
Dim6 0.05836 430833 94.59118
Dim?7 0.04427 3.26878 97.85995
Dim8 0.02899 2.14005 100.00000

N
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Figure 4. 2D graph based on correspondence analysis (CA) between Majangcheon and another region. MJ:
Majang, DB: Dongbang, HGJ: Hwangguji, DW: Deokwoo, SC: Shinchon, HH: Huha, Tg: Toegye, GJ:
Gongiji, Ac: Aphyocypris chinensis, Al: Acheilognathus lanceolata, Ay: Acheilognathus yamatsutae, Ca:
Carassius auratus, Cc: Cyprinus carpio, Cu: Carassius cuvieri, Gu: Gymnogobius urotaenia, Ha:
Hemibarbus labeo, He: Hemiculter leucisculus, Ho: Hemibarbus longirostris, Hn: Hypomesus nipponensis,
Ik: Iksookimia koreensis, Lc: Lefua costata, Lm: Lepomis macrochirus, Ma: Misgurnus anguillicaudatus,
Mm: Misgurnus mizolepis, Mo: Macropodus ocellatus, Ms: Micropterus salmoides, My: Microphysogobio
yaluensis, Oi: Odontobutis interrupta, On: Orthrias nudus, Os: Oryzias sinensis,, Ou: Opsariichthys
uncirostris amurensis, Pe: Pseudogobio esocinus, Pf: Pseudobagrus fulvidraco, Ph: Pungtungia herzi, Pk:
Pseudobagrus koreanus, Pp: Pseudorasbora parva Rb: Rhinogobius brunneus, Rg: Rhinogobius giurinus,
Rc: Rhodeus ocellatus, Rx: Rhynchocypris oxycephalus, Ru: Rhodeus uyekii, Sa: Silurus asotus, Sg:
Squalidus gracilis majimae, Sj: Squalidus japonicus coreanus, Sm: Silurus microdorsalis, Zk: Zacco
koreanus, Zp: Zacco platypus.
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