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Fish Community Characteristics and Distribution Aspect of Rhodeus pseudosericeus(Cyprinidae)

in the Geumdangcheon(Stream), a Tributary of the Hangang Drainage System of Korea'
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ABSTRACT

This study investigated the characteristics of fish communities and inhabiting status of the endangered
species, Rhodeus pseudosericeus, in the Geumdang Stream in Korea from March to October 2021. A total of
1,698 fish in 5 families and 25 species were collected from 7 survey stations during the survey period. The
dominant species was Zacco platypus (relative abundance, 46.5%), and the subdominant species was Squalidus
gracilis majimae (16.7%), followed by Rhynchocypris oxycephalus (12.0%), Z. koreanus (5.7%), Pungtungia
herzi (3.2%), R. pseudosericeus (2.0%), R. notatus (1.9%), and Acheilognathus rhombeus (1.8%). Nine Korean
endemic species (36.0%) were collected, including R. pseudosericeus, R. uyekii, Sarcocheilichthys variegatus
wakiyae, Microphysogobio yaluensis, S. gracilis majimae, Z. koreanus, Cobitis nalbanti, Iksookimia koreensis,
and Odontobutis interrupta. An exotic species, Micropterus salmoides, designated as an invasive alien species
(IAS), was collected downstream. The investigation of the habitat patterns of the endangered species (class 1I),
Rhodeus pseudosericeus, showed a habitat range of about 6 to 7 km in the middle of Geumdang Stream (RP-1
to RP-4), and this species inhabited the edge with water depths of 0.3 through 1.0 m with slow water flow and
many aquatic plants. According to the community analysis results, the overall dominance and evenness indexes
were low, while diversity and richness indexes were high, and the cluster structure was largely divided into
upstream and middle-downstream areas. The river health (fish assessment index) evaluated using fish was
assessed as good (3 stations), normal (3 stations), and bad (1 station), and water quality was evaluated as good
both upstream and downstream. Compared to previous studies, the number of species was relatively similar,
and among the species that appeared in the past, 13 species did not appear in this survey, while 6 species appeared
for the first time in this survey. Disturbance factors included river construction, many weirs, and the appearance
of the ecosystem-disturbing species, M. salmoides. Since Geumdang Strem has high conservation value
because it is home to many species in the Acheilognathinae subfamily, including the endangered species R.
pseudosericeus, continuous attention and systematic conservation measures are required.

KEY WORDS: FISH FAUNA, COMMUNITY STRUCTURE, FISH ASSESSMENT INDEX, ENDANGERED
SPECIES HABITAT
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Figure 1. Study stations in the Geumdangcheon, Yeoju-si
and Yangpyang-gun, Korea. Black circle: fish
fauna survey stations, black triangle: distribution
survey stations of Rhodeus pseudosericeus, black
star: water quality measurement stations.
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Table 1. Physical environments at the study stations in the Geumdangcheon, Korea from March to October 2021

(m) (m) (m) (m) type*  order M S G P C
St. 1 20-30 5-10 0.3-15 118 Aa-Bb 3 60 20 10 10
St. 2 50-60 5-30 0.3-1.2 94 Aa-Bb 3 20 50 30 w
St. 3 110-130 50-80 0.3-1.5 73 Bb 3 30 10 20 30 10 W,RW
St. 4 25-30 3-5 0.3-1.0 96 Aa 2 80 10 10 w
St. 5 60-70 15-30 0.3-12 54 Bb 3 20 20 40 20 w
St. 6 30-40 5-10 0.3-1.2 75 Aa-Bb 2 60 10 20 10 W,RW
St. 7 130-150 30-80 0.3-15 41 Bb 4 20 30 10 30 10 D
RP-1 110-130 50-80 0.3-1.5 73 Bb 3 30 10 20 30 10  W,RW
RP-2 70-80 10-50 0.3-15 61 Bb 3 10 20 10 30 20 10 w
RP-3 60-70 15-30 0.3-1.2 54 Bb 3 20 20 40 20 w
RP-4 80-100 5-50 0.3-15 50 Bb 3 20 50 20 10 W
RP-5 120-140 20-70 0.3-13 45 Bb 4 20 30 20 20 10 W,BC
RP-6  130-150 30-80 0.3-15 41 Bb 4 20 30 10 30 10 DS

"River type: by Kani (1944); “M: Mud (-0.1 mm), S: Sand (0.1-2 mm), G: Gravel (2-16 mm), P: Pebble (16-64 mm), C: Cobble
(64-256 mm), B: Boulder (256< mm) -modified Cummins (1962), *W: weir, RW: river work, BC: bridge construction, DS:

drope structure.
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A. Fish fauna survey
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distribution survey

Figure 2. Relative abundance of the fish species found in the Geumdangcheon, Korea from March to October 2021.
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Table 2. Water quality status in the Geumdangcheon,

Korea from January to December 2021

Measurement sites

Index
Geumdangcheon-1 Geumdangcheon-2
tempgfttfrre("o 14.376.03 17.29+7.33
DO(mg/L) 9.49+2.28 10.96+1.72
BOD(mg/L) 0.68+0.21 0.92+0.60
COD(mg/L) 2.55+0.60 3.82+1.62
SS(mg/L) 1.20+0.94 7.76£12.25
TN(mg/L) 2.90+0.95 2.20+0.79
TP(mg/L) 0.030.02 0.05+0.05
TOC(mg/L) 1.30+0.43 2.06+0.97
pH 7.10~8.10 6.90~8.90
EC(uS/cm) 149.9+23.67 218.4+31.16
Grade Ib Ib

River living environment standard grade (WEIS, 2020)



I} HEIE BN AN 156

2. oi/Y

T ol AR T AREE 23] ARSI F 53 25%
L6987NAIE AstelaL, 452 Fetn] (Zacco platypus,
ANEEE 46.5%), oF-8E28 11BN (Squalidus gracilis
majimae, 16.7%) Fom, 1 9 WEX|(Rhynchocypris
oxycephalus, 12.0%), ZZAY (Z. koreanus, 5.7%), =117]
(Pungtungia herzi, 3.2%), SFIEE71(2.0%), H9aE730l(R.
notatus, 1.9%), ‘ZFR|E|(Acheilognathus rhombeus, 1.8%)
Y =07 fABIYIcE A T 1-1650] =
g, St. 3, 57} 16X0 2 7} wWoka St. 47} 1202 71+
Ak A5 WA= 53~43270A41= Ve, St 39]
43270A1= 7P WAL St. 47} S3AIR 7Y AQdch &3F
= A2 SulR  Microphysogobio yaluensis), SV
27V, ZAPSOA(R. uyekii), J5207 |(Sarcocheilichthys variegatus
wakiyae), 71=7Y, ZFAAY, BEZINCobitis nalbanti), ZE7N
(Tksookimia koreensis), DEFAIE|(Odontobutis interrupta)
9F(ALHEHE 36.0%)°]313L, QefEol AeAwst HE= ]
A=l 92 (Micropterus salmoides) 1£0] K=t

S I AT A 67 ARE 13] 24T
Z 63} 25 6567115 AHRSHAIIL, -F- 92h0](49.7%),
ol 7NE/|(11.4%), 1 9 GRSHA. lanceolata
intermedia, 6.4%), E1171(5.3%), ©'d=750](4.3%), 3
E70(3.1%), DFEA(2.9%), ZHA821(2.7%) 58 o=
SAsEATE A = 8~13F0] EAsH=t, RP-19]
13Fo= 7P Wil RP-27}F 8F o= 7Hd Aqie). A4
A== 85~17070 A2 Uelyt=d], RP-10] 1707§4|2 713
WOkl RP-62 857iA1= 71 Ak £8F 5 SHfd
EFHEIN, ZAAleol, AL &7, =N, japonicus
coreanus), JNEZ7Y, 227, A=A 8FH(-83He- 28.0%)
o|3laL, efefEoln] AeiAust BE= AP v 150] A7
ERon, S5 oFE Wol(Rhinogobius brunneus) 15°]
A=A Table 3, Figure 3).

SHHEAY HE7] opE Tao= ARE PPd=E
MNe 234 olFd 2AH23] ZAHE St. 304 30714, St.
SollA] 47HAlE B 347} AAEG, St E) Al
A} 22K13] ZAhE RP-1 10744, RP-2 4747, RP-3 474,
RP-4 2742 =% 207047 A=A, AAFE
RP-1(St. 3)o]4] RP-47}4] ©F 6~7km 7-7F0]QITK Table 3).
F2 4 0.3~1.0m=E &0| =il G E(Phragmites
Jjaponica), B-oulE{(Ceratophyllum demersum), AHERF

(pussy willow) 5:9] S A1Eo] B Axpool)©] 4]

KIS Qi) BFpEN] 45 209 2k Unio
douglasiae sinuolatus)y= St. 3, 5, 7 U RP-1~RP-50]|4] A}2]
o selslitt

4 RHET 2HRN

ol AR A T2 w7 47 A, HEA]
270 A, HEAY 14 A ez it 7 widict 2
A Ay QAEE St 2~30] 0.700 o|5t2 ko) 1 ¢
A2 0800012 3kl W= thefiee} whsee St
2, 30] A LBttt 11 of A2 S| LERg e, SH=
£ St 3, 57} 2.000 oo 2 &QkoLt St 1, 60] 1.0000]31=
SdTh A A ] e 0.632, T 1.891, we e
L0588, THEL 320707 UER} HRA SHEe} FEE
7 CROFEoL FREL ] LiefstthTable 4). 47t
SRS DA FUTES BT A, St 4, 62 AR
1, 3, 5, 7, 2= SolR2 F-EEIcKFigure 3).

St. 4

St. 6

Upper stream

St.1

St. 3

St.5

St. 7

Middle-lower stream

St. 2

0 20 40 60 80 100
Similarity(%)
Figure 3. Dendrogram for the cluster analysis based on
similarity index of the fish species found among

the stations in the Geumdangcheon, Korea from
March to September 2021.
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Table 4. Community indices in the Geumdangcheon, Korea from March to September 2021

Index St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 Total
Dominance 0.873 0.699 0.586 1.000 0.845 0.981 0.837 0.632
Diversity 1.092 1.431 2.055 - 0.958 0.302 1.007 1.891
Evenness 0.609 0.736 0.741 - 0.345 0.218 0.437 0.588
Richness 0.835 1.152 2472 - 2.525 0.647 1.803 3.227

Table 5. Fish assessment index(FAI) in the Geumdangcheon, Korea from March to September 2021

Parameter St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7
Ml 6.3 6.3 12.5 0.0 12.5 6.3 6.3
M2 0.0 0.0 3.1 0.0 0.0 0.0 0.0
M3 0.0 6.3 6.3 6.3 0.0 6.3 0.0
M4 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M5 6.3 12.5 6.3 12.5 0.0 12.5 0.0
M6 9.4 12.5 6.3 12.5 0.0 12.5 0.0
M7 9.4 9.4 12.5 3.1 12.5 6.3 6.3
M8 12.5 12.5 12.5 12.5 12.5 12.5 12.5
FAI 56.3 71.9 71.9 59.4 50 68.8 37.5

(grade) ©) (B) (B) © ©) (B) (D)

*M1: Total number of native fish species, M2: Number of riffle benthic species, M3: Number of sensitive species, M4: Proportion
of individuals as tolerant species, M5: Proportion of individuals as omnivores, M6: Proportion of individuals as native insectivores,
M7: Total number of individuals, M8: Proportion of abnormal individuals.
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Table 6. Historical record of ichthyofauna in the Geumdangcheon, Korea from 2005 to 2021

Scientific name ME (2005)* ME (2010)**  Presen study (2021)
Cyprinidae
Cyprinus carpio 2
Carassius auratus 6 13 26
Acheilognathus lanceolata intermedia 43 21 17
Acheilognathus yamatsutae 2 3
Acheilognathus rhombeus 47 31
Acheilognathus chankaensis 1
Rhodeus notatus 32
Rhodeus ocellatus 14
Rhodeus pseudosericeus 2 34
Rhodeus uyekii 14 26
Coreoleuciscus splendidus
Hemibarbus labeo 5 3 7
Hemibarbus longirostris 11 11 7
Microphysogobio yaluensis 4 16 4
Abbottina rivularis 2
Pseudogobio esocinus 14 18 17
Pseudorasbora parva 2 1
Pungtungia herzi 38 28 55
Sarcocheilichthys variegatus wakiyae 1
Gnathopogon strigatus 3
Squalidus gracilis majimae 2 29 284
Squalidus japonicus coreanus 1 1
Rhynchocypris oxycephalus 62 287 203
Zacco koreanus 8 75 97
Zacco platypus 345 235 789
Erythroculter erythropterus 1
Balitoridae
Orthrias nudus 3 118
Cobitidae
Cobitis nalbanti 4 12
Iksookimia koreensis 2 2 22
Misgurnus anguillicaudatus 3 16 2
Siluridae
Silurus asotus 1
Bagridae
Pseudobagrus koreanus 1
Adrianichthyidae
Oryzias sinensis 2
Centrarchidae
Micropterus salmoides 1
Odontobutidae
Odontobutis interrupta 9 4 13
Odontobutis platycephala 5
Gobiidae
Rhinogobius brunneus 9 6
Tridentiger brevispinis 1
Number of family 27 23 25
Number of species 640 899 1,698

"ME(2005): The 2rd national environment investigation of freshwater fish(Yang and Kim, 2005), “ME(2010): The 3rd national environment
investigation of freshwater fish(Park and Hong, 2010; Baek and Kim, 2010).
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