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Change in the Fish Fauna and Fish Community Characteristics in the Upper Reaches of the

Seomgang (River), Korea'
Hyeong-Su Kim’, Mee-Sook Han®, Myeong-Hun Ko*'
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ABSTRACT

The survey conducted from 2018 to 2020 aimed to investigate the changes in fish fauna and community
characteristics in the upper reaches of the Seomgang River, Korea. During the survey period, 35 sites were
selected, resulting in the collection of 7,817 fish belonging to 12 families and 40 species. The dominant species
was Zacco koreanus, with a relative abundance of 34.5%, followed by Z. platypus at 28.7%. Other significant
species included Rhynchocypris oxycephalus (10.2%), Pungtungia herzi (5.3%), and Squalidus gracilis
majimae (4.3%). Notably, four protected species — Acheilognathus signifer, Gobiobotia brevibarba, and
Cottus koreanus, designated as class Il endangered wildlife by the Ministry of Environment— were identified.
These species predominantly inhabit the middle and lower reaches, except for Gobiobotia brevibarba, which
is found in the upper reaches. Nineteen species, accounting for a 47.5% endemism rate, were endemic to Korea.
The study also noted the presence of one climate-sensitive species, Cottus koreanus, and two exotic species,
Carassius cuvieri and Micropterus salmoides. Community analysis indicated a trend of decreasing dominance
and increasing diversity and richness from upstream to downstream, with a distinct division into uppermost
reaches, upper reaches, middle and lower reaches, and lakes. The construction of the Hwaseong Dam has had
a significant direct and indirect impact on the fish community. The habitat and abundance of endangered species
such as R. pseudosericeus, A. signifer, and G. brevibarba decreased dramatically immediately after the dam's
construction, transforming the submerged area from lotic to lentic environments. Approximately 20 years later,
the habitats have stabilized, leading to an increase in the fish population and a recovery of the previously
diminished endangered species. The river health (FAI) was also evaluated, with 27 sites rated as very good (A),
seven as good (B), and one as fair (C). However, endangered species such as 4. signifer continue to face threats
from dam and river construction, while C. Koreanus has experienced a severe population decline due to river
works. Additionally, the presence of the ecosystem-disrupting species M. salmoides in Hwaseong Lake raises
concerns. To ensure a stable habitat for fish in the upper reaches of the Seomgang River, it is crucial to avoid
indiscriminate river construction, urgently implement restoration policies for endangered species such as 4.
signifer, and develop management strategies to control the spread of invasive species such as bass.

KEY WORDS: ENDANGERED SPECIES, RHODEUS PSUDOSERICEUS, ACHEILOGNATHUS SIGNIFER,
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Figure 1. Study stations in the upper Seomgang(River), Hoe

ngseong-gun, Gangwon-do, Korea.
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= 118~397m, 3FAA}4(stream order)~= 1~42}%1 11,

B3 AR U ARE ASP(Aa ypo), FIRE BA
H(Bb type)oldtt AL A2 EE(boulder)}t =
(cobble) 9] H]&o] ooyt U FalRAIFE(St. 9, 10,
12, 3002 Wesand)©] W] o] Sk, WSt 143 2 B
(St. 29)7} U= AH2 H(mud)2 H]&o| 7% 3T
3570 A 5 2170 Al E(weir) 7}k 1S=t, °lF o=
L soheler AAEo] SI5iek. SHFARE 47 At 6,
31, 32, 35)0|lA Y=l on, FARCGIB)= 270 AH
(St. 16, 17)°] Ak

2. oi/Y

1) x| ofF4

AR F9E A7 ARG Aol ARE o=
L 123} 405 78277114 5tk Table 2). 2P EAF= Yol
KCyprinidae)7} 23F-C= 7P WAL, 1 thEo = njate|y}
(Cobitidae) 3%, H|7|ZK(Siluridae), Z XK Centropomidae),
= A2 #HOdontobutidae), U5 THGobiidae)= ZH2F 2%
A, Z7) 14 Balitoridae), £7}2] ¥ Amblycipitidae), FA}7)
TH(Bagridae), H}t}H] o] THOsmeridae), S%7]| 2K Cottidae),
727K Centrarchidae)= 217t 154 EAsIGIth &4
Z 2 o120 A AY(Zacco koreanus, 34.5%), OF-HE
S "gtu|(Z. platypus, 28.7%)RH 1L, 11 Th2O0 2 HEX
(Rhynchocypris oxycephalus, 10.2%), =117|(Pungtungia
herzi, 5.3%), 71=/N(Squalidus gracilis majimae, 4.3%),
ZZMN(Tksookimia koreensis, 2.1%), ZuatRH Hemibarbus
longirostris, 1.6%), X2 5F-X|(Pseudogobio esocinus, 1.5%),
EU R Microphysogobio yaluensis, 1.4%), 3H73d&7)
(Rhodeus pseudosericeus, 1.4%), ZX|(Coreoperca herzi,
1.3%), #gl(Coreoleuciscus splendidus, 1.1%), FAS
(Acheilognathus lanceolata intermedia, 1.0%), Qo]
(Rhinogobius brunneus, 1.0%) 52 o2 QA5
(Figure 2D). WAHSEE SARAH BEel7] oA
(oloF HES11%) 12l TN} BRI, signfer),
EA}0)(Gobiobotia brevibarba), =% 7)(Cottus koreanus)
40| 2dstel=dl, FEEN= 107] (St 6, 11, 12,
20, 25, 27, 28, 29, 33, 34), &3R5 271 A]A(St. 15, 29),
EAro] 571 RJF(SE. 12, 13, 21, 22, 35), =71 571 RA(St
1,2,7, 8, 22)0|4 A&lo] ERIE). S=ralf5-2 e
=M, FEAT, AR, yamatsutae), F12, FHFIL7
(Sarcocheilichthys variegatus wakiyae), 71 =7Y, EA4F0], Hj
7WAF2l(Microphysogobio longidorsalis), E1A}, ZH4AY,
Z27), M =Zu|Itel(Koreocobitis rotundicaudata), Z712]

(Liobagrus andersoni), U)-7|(Silurus microdorsalis), =
S AN (Pseudobagrus koreanus), S=7, AR, FAE]
(Odontobutis platycephala), AZ%FA2|(O. interrupta) 19
F(LHEE 47.5%)01900 7| TR Bl ol %
ol S50 15, 853 ojF+= Wol(Hypomesus nipponensis)
e} doj 2Fo] I P ofFS B5-oi(Carassius
cuvieri)@} W\ X (Micropterus salmoides) 2590] 359+
dl, olF wiie AR Y2 AAEH Folth

2) XI9E olRY

(1) F49 47

AW AR Aol AE ofF= 123 34F
263 HAIRS. 28F & AT HEAUE0.2%), ok
AT WPR5.1%)HIL, T o2 HEX|(7.3%), 51l
71(6.5%), HE7N(2.5%), 11E7N(2.2%), FHK1.9%), 2]
(1.7%), E012H1.6%), HHFA|(1.4%), Lol(1.4%), E7}]
(1.1%) 59 222 A8t ZdsHAKFigure 2A). BF
7152 T2l PPNt 540, 5371 350 A=
A=t EEAME 30 AHSE 6, 11, 12), S4ol=
270 A(SL 12, 13), 270 471 AHSt 1, 2, 7, 8)°l|A]
SHIE YT FaRE2 a4, e, B
of, uizkAtel, Bkl AEAY, A0, M=u)te], 71,
Hf7), = AN, SN, AR, dESARR] 153k
44.1%)°1 3L, 7| FHSRIGEL YA olRel 5570 1
& 553 ol Wolet ©ol 25o] FlEglen, o]
T2 Heoloh uijs 2F0] EABIT

2) B9 ahF

AW RO ADelA AE o7 103} 34F
22747049 8T T PSS AEAYUG6.8%), oF
HE2 2H0|(33.8%) AL, 1 the22 I1E7M(4.8%), &
7)(4.7%), HEA(3.3%), S401(1.7%), EUHK1.5%),
AEN(1.5%), H2N(1.5%), ZAR(1.4%), FFAH1.2%), &
HFA(1.1%) 52 =02 PAEHA K Figure 2B). BF-9]
7152 ge] PdEnet S9Aas, s, 5571 4%
ol A=A, AEEN= I AF(St 20), FHAF
17] Z(St. 15), B4 570 (St 12, 13, 21, 22, 35),
S 7 AR 22)001A S U =algE2 o
EENE SRR, SYAE 412, AFa), AE0, =
ol wi7pA, Eubat, EAY, AN, A=, 5
7, w7l = A, S50, AR, AR, dsAkE
19F(ALfrohe 55.9%)°103L, 7|3 eSS Yo
7 537 15§83 olfe ol 150] FIFZL
H, 2P olE2 Heol 150] Edststh
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Table 1. Habitat environments at the study stations in the upper Seomgang, Korea from 2018 to 2020

T3

River W.ater Water River  Altitude  Stream Bottom structure (%) »
St. width width depth type" (m) order M S G p C B Etcs

(m) (m) (m)
1 10-15 5-8 0.3-1.5 Aa 397 2 10 30 60
2 4-5 1-2 0.3-1.2 Aa 416 1 10 20 70
3 40-60 20-30 0.3-1.5 Aa 301 3 10 30 60 W
4 50-60 20-25 0.3-1.2 Aa 266 3 20 10 10 30 30
5 4-5 1-2 0.3-1.2 Aa 264 1 10 20 70
6 60-80 30-50 0.3-1.5 Bb 221 2 20 10 20 30 20 W, RW
7 30-40 10-15 0.3-1.5 Aa 318 2 10 10 30 50
8 30-40 10-15 0.3-1.2 Aa 291 2 10 20 70 W
9 50-70 20-30 0.3-1.5 Bb 238 3 40 20 30 10
10 60-80 20-40 0.3-1.5 Bb 210 3 40 10 20 30 W
11 80-100 40-50 0.3-1.0 Bb 202 4 20 20 40 20 W
12 80-100 40-80 0.3-1.5 Bb 191 4 30 10 10 30 20 W
13 120-150 40-70 0.3-1.5 Bb 187 4 10 20 40 30
14 300-400 250-350  0.5-4.5 Be 174 4 70 20 10 L
15 70-90 20-50 0.3-1.2 Bb 148 4 20 30 50 W
16 15-20 8-15 0.3-1.5 Aa 300 1 10 20 70 W, A
17 50-70 20-40 0.3-1.5 Aa-Bb 215 2 10 10 30 50 W, A
18 60-70 20-50 0.3-2.0  Aa-Bb 192 2 10 20 70 W
19 60-80 20-30 0.3-1.5 Bb 146 2 10 20 70
20 100-130 30-50 0.3-1.5 Bb 137 4 10 20 40 30
21 130-150 50-80 0.3-1.5 Bb 130 4 10 20 40 30 W
22 140-160 30-50 0.3-1.5 Bb 125 4 10 30 40 20 W
23 15-20 5-12 0.3-1.2 Aa 307 1 20 20 30 20 10 W
24 30-40 15-25 0.3-1.5 Aa-Bb 243 2 10 20 70 W
25 70-90 10-50 0.3-1.5 Bb 185 3 10 20 40 30 W
26 60-80 30-60 0.3-2.0 Bb 244 1 10 20 20 30 20 W
27 15-20 3-8 0.3-1.0 Aa 171 3 10 30 60 W
28 80-100 20-80 0.3-1.5 Bb 158 3 20 40 40 W
29 50-70 30-60 0.3-2.5 Bb 149 3 40 20 10 20 10 W
30 10-12 2-3 0.3-0.7 Aa 280 1 50 10 20 20
31 20-25 5-12 0.3-1.0 Aa 223 2 20 40 40 RW
32 15-20 5-8 0.3-1.2 Aa 194 1 10 20 70 RW
33 80-100 30-70 0.3-1.5 Bb 138 3 10 20 50 20 W
34 60-70 30-40 0.3-1.0 Bb 134 3 10 20 40 30
35 140-150  80-120 0.3-1.5 Bb 118 4 10 10 30 40 10 W, RW

"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), ““A: amusement park, W: weir, RW: river work, L: lake.

) A
BARA27H AF)ollA A ol F= 634 235 2,9227H4]
ek 28E 5 AT FEAU8.0%), oF-dE- Tzt

[SI TTHTO

H(27.6%) AT, 1 The-0 2 HEX(18.2%), 71EIN(5.7%),
E3171(4.8%), HAHEMNQ2.7%), HAE23%), TEA
(2.3%), TETA)(1.9%), ZutRK1.5%), E0RK1.2%) S2]

%0

S-AlatglchFigure 2C). EE7]1E-2 52 s
7Nt FHARE 2F0] A=t S 671 Al
A(St. 25, 27, 28, 29, 33, 34), BHAEL 17] A (St
29)0)l4] ERIE QUL St G- S EENt BEALE,
31, A7), 218, vizkA, Sk, A, 2,
Ao e, S71E, AR, d5FARE 13F(AG3HE

56.5%)°1941, £ ofF& el 150] Belx ek
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Table 2. List of fish species and number of individual fish collected in the upper Seomgang, Korea from 2018 to 2020

Scientific name

Stations

8 9 10 11 12 13

14 15 16 17 18

19

20

Cyprinidae

Cyprinus carpio

Carassius auratus
Carassius cuvieri

Rhodeus pseudosericeus
Acheilognathus signifer
Acheilognathus lanceolata intermedia
Acheilognathus yamatsutae
Acanthorhodeus chankaensis
Pseudorasbora parva
Pungtungia herzi
Coreoleuciscus splendidus
Sarcocheilichthys variegatus wakiyae
Squalidus gracilis majimae
Hemibarbus labeo
Hemibarbus longirostris
Pseudogobio esocinus
Gobiobotia brevibarba
Microphysogobio longidorsalis
Microphysogobio yaluensis
Rhynchocypris oxycephalus
QOpsariichthys uncirostris anurensis
Zacco koreanus

Zacco platypus

Cobitidae

Misgurnus anguillicaudatus
Iksookimia koreensis
Koreocobitis rotundicaudata
Balitoridae

Orthrias nudus
Amblycipitidae

Liobagrus andersoni
Siluridae

Silurus asotus

Silurus microdorsalis
Bagridae

Pseudobagrus koreanus
Osmeridae

Hypomesus nipponensis
Cottidae

Cottus koreanus
Centropomidae

Coreoperca herzi

Siniperca scherzeri
Centrarchidae

Micropterus salmoides
Odontobutidae

Odontobutis platycephala
Odontobutis interrupta
Gobiidae

Rhinogobius giurinus
Rhinogobius brunneus

52

5

12

38 39

33 52 6 3

86 132 81 132

79

12

21

92

12 1

3 1 7
118 66 84 29
37 162 103

115 110

7 21

17 4 18

45 17

7 62 22
31 10

152 122

9 6

25

51

12

154

12

74
100

Number of individuals
Number of species

70

2 7 7 3 11
35 161 198 85 298

9

147

6 8§ 13 16 18 24
134 169 221 373 248 398

13 11 2 5 12
94 126 67 163 190

278

250
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Table 2. Continued

Scientific name

31

33

Total RA(%)"

Cyprinidae

Cyprinus carpio
Carassius auratus
Carassius cuvieri
Rhodeus pseudosericeus
Acheilognathus signifer

Acheilognathus lanceolata intermedia

Acheilognathus yamatsutae
Acanthorhodeus chankaensis
Pseudorasbora parva
Pungtungia herzi
Coreoleuciscus splendidus
Sarcocheilichthys variegatus wakiyae
Squalidus gracilis majimae
Hemibarbus labeo
Hemibarbus longirostris
Pseudogobio esocinus
Gobiobotia brevibarba
Microphysogobio longidorsalis
Microphysogobio yaluensis
Rhynchocypris oxycephalus
QOpsariichthys uncirostris anurensis
Zacco koreanus

Zacco platypus

Cobitidae

Misgurnus anguillicaudatus
Iksookimia koreensis
Koreocobitis rotundicaudata
Balitoridae

Orthrias nudus
Amblycipitidae

Liobagrus andersoni
Siluridae

Silurus asotus

Silurus microdorsalis
Bagridae

Pseudobagrus koreanus
Osmeridae

Hypomesus nipponensis
Cottidae

Cottus koreanus
Centropomidae

Coreoperca herzi

Siniperca scherzeri
Centrarchidae

Micropterus salmoides
Odontobutidae

Odontobutis platycephala
Odontobutis interrupta
Gobiidae

Rhinogobius giurinus
Rhinogobius brunneus

B0 = N =

32

12

48

15

182

55

36

54

6

253

—

10
21
3
106
10
80
17
3

7
416
83
17
335
3
121
120
40
25
112
797

2699

2245

166

31

27

53

23

6
75

0.13
0.27
0.04
1.35
0.13
1.02
0.22
0.04
0.09
5.31
1.06
0.22
4.28
0.04
1.55
1.53
0.51
0.32
1.43

10.18

0.18

34.48
28.68

0.06
2.12
0.40
0.34
0.68

0.01
0.13

0.08

0.08

0.23

1.29
0.03

0.11

0.05
0.29

0.08
0.96

Number of individuals
Number of species

18

16

219 333 209 201 222 484 253 393

40
7,827

"RA: relative abundance (%); ~E: Korean endemic species, Enll: endangered species rank II, C: climate-sensitive species, L: land-locked
species, Ex: exotic species, Ed: ecosystem-disrupting species.
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Z. koreanus 7. koreanus 36.76
Z platypus Z. platypus 33.77
R. oxycephalus 5. . mafimae
P, hergi P, herei
I. koreensis R oxyrephalus
5 @ majimae G, brevibarba
H. longirastris M. yalurensis
C. herzi 1. koreensis
M. yaluensis C. splendidus
P. esocinus C. herzi
R. brumneus M. longirastris
L. andersani P. esodinus
R. pseudosericeus R brunneus
€. splendidus L. andersoni
Q. nudus A yamatsutoe
Others Others
0 10 20 30 40 50 0 10 20 30 40 50
A. Upper Lake Hoengseong B. Lower Lake Hoengseong
Z. platypus 27.99 Z. koreanus
Z. kareanus 2758 Z. platypus
R. oxycephalus R. oxycephalus
5 g. majimae P. herzi
P. herzi 5. g. majimae
R. psewdosericeus 1. koreensis
A, I intermedia H. longirostris
I. koreensis F. esocinus
P. esocimus M. yaluensis
H. longirostris R. pseudosericeus
M. yaluensis €. herzi
€. splendidus C. splendidus
. herzi A. L intermedia
Q. interrupha R brunneus
R. brumneus L. andersoni
Others Others
t T T T T t T T T T
0 10 20 30 40 50 0 10 20 ] 40 50

Relative abundance(%)

C. Geumgyecheon D. Total (Upper Seomgang)

Figure 2. Relative abundance by region of the fish species found in the upper Seomgang, Korea from 2018 to 2020.
A. Upper Lake Hoengeong: St. 1~14, B. Lower Lake Hoengseong: St. 15~22, 35, C. Geumgyecheon: St.
23~34, D. Total(upper Seomgang): St. 1~35.

3 SXED} REEM REITE S0 St 11~14% 1.658~2.232, AT sRbo] Beo)
St. 20~22, 35= 1.406~1.752, 7:]]14 sh=Ho] St 33~34
AE 9--Fe 187] A4, oeta] 1270 %3 L 1735~1.8128 =7 Uepton, THL _‘,]/lo]—_ﬁ_ql St
HEA 370 A ol A= —4%%‘: “7\]7}, 2 5. 16, 307} 0.187~0.281 % ‘;’l‘}liur QT A= HO]
FERE LAY, shRe gzt SAFoIql 29] St. 11~14%= 2.533~3.842, 34 o} Hol Bgel
T A A= "Wﬂi ROl BHER A s gt 20422, 35 2.536~3.515, A1 FRECl St 33~34
wola| = HEFS E‘ﬂ%‘:l QL St 2, 16, 23, 26, 30> L 242625308 =7 UEhdtl FEEL .‘_ET 15} 2 gEA]
100o2 7P w8kal R8% Aol Mol St 13~14 o mojx) grokon, St 58 019602 713 WOk St 16
(0426-0.693)9k TAH 31572 St. 33-34(0.632-0.636) o] 091302 744 A LreehTable 3).
5ol Rtk thk=et ‘ETE’]E A E AFFollA SR FALZRE T4 AR, AR 2EE, $48 LHEY]
As golde S Bed, vdes ARASL o apmo) 2ajas) wima s Bolal soso) AR

2,5, 16, 307} 0.219~0.6722 Qo) 3AJ 5 A=Ho L ¢Ztog Bo|lk EAS HrkFigure 3).
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Table 3. Community indices and fish assessment index(FAI) in the upper Seomgang, Korea from 2018 to 2020

Ind Stations
fdex 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Dominance 0.843 1.000 0.857 0.859 0.988 0.708 0.769 0.910 0.781 0.701 0.611 0.754 0.693 0.426 0.627 1.000 0.957 0.737
Diversity 0.889 0.219 1.179 1.079 0.216 1.578 1.300 0.612 1.236 1.634 1.952 1.672 1.658 2.232 1.758 0.633 0.338 1.345
Evenness 0.552 0.316 0.606 0.554 0.197 0.658 0.592 0.342 0.594 0.637 0.704 0.578 0.522 0.870 0.733 0913 0.210 0.541
Richness 0942 0.281 1.181 1.135 0.450 1.755 1.603 1.021 1.365 2.223 2.533 3.083 3.842 2.641 2.068 0.238 0.785 2.096
FAI 93.8 81.3 938 875 875 875 100 100 81.3 100 87.5 938 875 438 813 75 81.3 100
@ade) (&) A A A A A A A A A A A A O B B A A
Stations
Index Total
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Dominance 0.737 0.696 0.833 0.735 1.000 0.906 0.661 1.000 0.734 0.648 0.691 1.000 0.990 0.883 0.636 0.632 0.707 0.632
Diversity 1.512 1.731 1406 1.752 0.236 1.017 1.617 - 1.441 1.820 1.646 0.672 0.742 0.944 1.735 1.812 1.595 2.056
Evenness 0.573 0.639 0.469 0.585 0.340 0.632 0.674 - 0.580 0.733 0.570 0.969 0.675 0.527 0.626 0.669 0.516 0.557
Richness 2310 2.536 3.038 3.357 0.194 0.717 1.775 - 2.070 2.041 2.927 0.187 0.377 0.925 2426 2.530 3.515 4.350
FAI 100 813 87.5 938 75 75 87.5 688 875 75 87.5 75 75 938 81.3 813 81.3
@ade) (A (A (A A B B A B A B A B B AN A AN @
[ st1 g 4, SHZAZHETL
| — st 2 g
bl 5 SPHAZAFADS 314 x40 wheh Akt A, 277)
_ 53 A2 w9 E3(A, 81.3~100.0), 77 A|-(St. 1~2) £
,— P S{(B, 68.8~75.0), 17 A|H-& HE(C, 43.8)2.& H7}E[3]
) al 5= 2 ==
L« o} FEH o2 " AEo Al &M WAEL]
| noa N A4 vl&M4), A-E SFHE] F HAMT), W
@ - -
s | R 03, BB AN uRMS), FUEY $4% )
—1 g A4 v &M6)2 v A =2 7S By ot FuE] F
. st. 4 TTEMDeL &4 AAFFM2)2 A FEE Zo|7L Zith
5t 9
L . (Table 3).
519
l— sto12
! st. 24
— S_t.'IO —
) \_‘7 st. 25 al ’é!-
St 27
' gl I A7 A5 oAl Bat ARl ATk 19934 87
L st29 | 3 293 2,3247)7(Song et al., 1995), 1998~199913 103} 39
St 20 - -
— was | 3 % 1,75770#|(Byeon, 1998), 1998~2005 #|22} =22t
ste | = 274 ZAKSon and Choi, 1998; Choi and Lee, 2005)% 93}
St 34 - - -
st. 13 26 1,07170A, 2009 A32F A=A AHE 2 AHBaek
L st.5 and Kim, 2009a; 2009b; Song and Jeon, 2009a; 2009b;
I st 21
L sz 2009¢)& 113} 35% 4982747} A 4]sHs Zo] HiE
_ gy E 3, 71 9ol B4 ddjef A4she ol F 19974 83}
‘ ’ ‘ ' - < 26% 1456707 (Kwater, 1 19991 93} 25% 1,2667
L - - - . o 6% 1,45671A(Kwater, 1997), 19991 93} 25% 1,266 7}

Similarity (%)

Figure 3. Dendrogram for the cluster analysis based on
similarity index of the fish species found among
the stations in the upper Seomgang, Korea from
2018 to 2020.

A(Kwater, 1999), 2001~2005 103} 40% 11,2487)7]
(Choi et al., 2005), 2006'd 63+ 19 2,3047|3|(Kwater,
2006), 2007 93} 24% 10,0347} 4|(Kwater, 2008) S0]
HIET o F WHE Arh) AT RS W7
AT A2 = Zofjet T <o) Ayt FAY,
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off

9, Y & AREShe] I 99 AR & AfolE
Hol7] wjZef & Atete] A A HwofAl= Alelskal
ok 2 AR A3t 123 405 7,827 70 A|7F AR E] o] Ay HA
FHU &3 255 1~14F, AS= 2,844~6,756 7 A) 7}
o wol Y= =, ol=gt Apol= = AR A7}
35702 AeYRAET 11~19717F o wotar 3 A4d o]+
AlZro] AU A A AR 7F FYSEE| Gl om B4d 5o A4
4 olFEo] BASt FUF Ee AEFE IMET
o s gk

A7 Aol skl o & A4 EIEA] R
& ZAEOlR wekii), DEHENR ocellaws), E=7)
(Gnathopogon strigatus), Z7N(S. qualidus japonicus coreanus),
LG, macrocephala), 27352 Z|(R. kumgangensis), 73
| (Erythroculter erythropterus), =% (Cobitis nalbanti),
S A7 (Pseudobagrus  fulvidraco), ZX7}2)(S. iniperca
scherzeri albino type) 1050|lt}t. o]F ZFA|H09} &
g, S50, &0, e, AEFN, AR o2 24
H 7420008 &) o)l 3|4 MAstd Fom
(Song et al.,1995; Byeon, 1998) AW AL o]& AA]X]
7h st A A7t 548 AAaSAAY adE o] &
ZAfol| A R =) A] 2 Ao FAE AL, FANCE STt
2= YDA ALlo] ERIE FOoE 2 RAIA 45
o 3EZhE (St 14)o| A AFzhdolut A 52 o]-83toq
ZAFEEA] ot7] el AR A g Aew gzhEch
7| SHIMNAL(EE o) S 5= A3 A=A
HERAR F5H 2ol 240G AEE B e
tl(Baek and Kim, 2009a), & A A= Al4]o] 2helx%]
ool ZMAle7F 48] At AY Aol AAskaL Ql
o] A F2 Ao FHH

AePzAte A SR oot 2 2AMIA 33T &
2 "H5o, 7IAE R B (Acanthorhodeus chankaensis), 25
oy(Pseudorasbora parva), ¥}, ZEWE(R. giurinus) 5%
ojgitt. o]F wFolet ol Hole FAW Ad olF
ol E o] MAe7t w43 S7HE Fol7] fiell(Choi et
al., 2005) & AP A AHHE A= B, 2Eds
ERQE 7|g=eo|u Agrao] 2 A4Sk ofF0]7] tizol
(Kim and Park, 2007) 39 1A o]F FE|o] 44]0]
7FssHA | Aor FAEL THEA = & 2APA
A2 skl AFo g AfAlo] ERIESl=T, e St
of 2 AA%= o]F 2 A (Kim and Park, 2007; Chae et
al,, 2019) ¥ 7]ofo] 247} AAITHT} o ZAjol] H&2.
2 AgE gow 2yud.
HET o2 WA BIsh] I) AGEE ol

hE3 — =
HR, YYE AT L SR 4T ANE JaERoR
 FS WU FAHS 2 FFS WA A 24

T A 9 slEo] AgPATE B, Song et al.(1995)(671
A1) 81} 29F 2,32471A], A2} A= AFASHE 2 AKTN A]
Aol A= 63} 21% 4237)A|(Son and Choi, 1998; Choi
and Lee, 2005), Byeon (1998)(1071 %) 101} 36% 1,479
WA, A3 A=A AL 2AK1570 A1) 102} 315 4,318
WA (Baek and Kim, 2009a; 2009b; Song and Jeon, 2009a;
2009b)7F BILE|QLT, B FAK237H A Ao A= 123} 40
ZF 4.90570A17F A= o] F4 D AT S5k

ShHolA dFse] AML §oele Harddo R WA
A AHHOR opwde WS AR ohfel §9) W
% SPHolE 7 W 9 B S| s ol A4
of Y= vA o FEA o] HIlE 714 A HrkKim and
Choi, 2014, Won et al., 2017). A9 A= AA o|A
of 59} f=alol wWol AAlste o] 77h wol A=A
WK(Song et al., 1995; Kwater, 1997; 1999) ¥ 74 o]0
= A felol] A4S F5 P4 oelo] gol
Aaele Fo2 MslEo] & Fo 25-29%0 4 31~34
207 ZyIot Ao HEtiChoi et al., 2005). £3]
BEH7IE EHoIE st dEdEl, 287, AEF
| 52 B89 A4 o]F A4lo] FRlEA] ofom, HES
15 EEN, EEASE BIEste] w7k, 2=,
EAY T2 A7 5438] dast 2oz |
o} ¥ = g9 A ol EEFIE 7h=Ear]
|Z8te] Fol, dxle, 70, 112, getn|, wW7|, 9
< AT F438] F7hskaL, gh-of, AN, tie7del,
Wol, &7t vt 52 LRSS URANY 5
o7 sl AEAl AAo] ERIE =, olF H5-olet |
o], FA = AANAG7E w438 718 eHChoi et al,
2005; Kwater, 2006; 2008). ©]&|3t H4A ojF=2} 7JA|
420 S7F 9 A4 §919] ik |l FAF o] 5 AA17] Q1
3t o= Qs S7KeE Ao R WHEGITE 2 ZA|A 2
AT g9 FigEs St 1404 Zj} Brfog =
Akste] 53F 1355 R 5ol AAske ofF
£ stz Hloll= dAZE ISl YR o g d3 o=
ZHje} Bow AAolRE Tt FE7] el
7hE A A, T Y 52 o8Ske] RARE AA
3} QJITHNFRDI, 2015; NIER, 2016). & 3A 350 o
o AP} o] oA A] oho AT O] o] FA4F Bist W ofF
TS Tofslr] fleiAe ofldt B o83 AAAH
ZAPE Algs) Hashha BeE

A A4 @ o]F+= Byeon (1998)(37] #]3)
73} 205 2507HA], A22} M2 AR 2AH97H A1) 83}
22% 6487 A)(Son and Choi, 1998; Choi and Lee, 2005),
AR A=AAZ 2AHO7 A1) 113 24F 6657)A)
(Song and Jeon, 2009a; 2009b; 2009¢), &= ZAN127l A1)
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Table 4. Historical record of ichthyofauna in the upper Seomgang, Korea from 1998 to 2020

Upper Seomgang

Lake Hoengseong

Scientific name Song et al. Byeon Z"d* 3"1** Present  Kwater  Kwater Choi et al. Kwater  Kwater
(1995) (1998) NEI NEI study (1997) (1999) (2005) (2006) (2008)

Year of the survey 1993 1998~1999 1998~2005 2009  2018~2020 1997 1999  2001~2004 2006 2007
Number of surveys 5 2 2 2 2 2 2 20 3 4
Number of survey stations 6 12 16 24 35 6 6 6 3 3
Sampling methods""" K,C K,C K,C K,C K,C K,C K.C KCGT GFTL GFTL
Anguillidae
Anguilla japonica 1 1 6 8
Cyprinidae
Cyprinus carpio 4 10 7 12 4
Cyprinus carpio (nudus type) 1 1
Carassius auratus 2 17 1 60 21 7 3 287 1087 749
Carassius cuvieri 3 712
Rhodeus uyekii 1
Rhodeus ocellatus 9
Rhodeus pseudosericeus 16 19 17 5 106 60 34 199
Acheilognathus signifer 186 28 14 4 10 87 56 97
Acheilognathus lanceolata intermedia 89 71 14 14 80 282 113 2261 3 46
Acheilognathus yamatsutae 3 17 2 319
Acanthorhodeus chankaensis 3
Acheilognathus rhombeus 695
Pseudorasbora parva 7 554 3 68
Pungtungia herzi 140 221 110 103 416 188 419 577 54 67
Pseudopungtungia tenuicorpa 208
Coreoleuciscus splendidus 316 51 32 44 83 25 22 211
Sarcocheilichthys variegatus wakiyae 4 42 17
Gnathopogon strigatus 2
Squalidus gracilis majimae 32 5 5 807 335 64 105 145 41 378
Squalidus japonicus coreanus 19 47
Hemibarbus labeo 1 18 3 50
Hemibarbus longirostris 63 94 27 95 121 28 11 216 31 163
Pseudogobio esocinus 147 89 18 57 120 39 50 418 16 133
Gobiobotia macrocephala 7
Gobiobotia brevibarba 70 7 40 1
Microphysogobio longidorsalis 193 64 47 29 25 35 34 100
Microphysogobio yaluensis 60 29 15 29 112 5 26 179 1 4
Rhynchocypris oxycephalus 9 70 86 237 797 10 13 4
Rhynchocypris kumgangensis 3
Opsariichthys uncirostris amurensis 3 10 271 14 2 280 391 1173
Erythroculter erythropterus 1
Zacco koreanus 576 185 304 515 2699 248 111 778 3
Zacco platypus 203 432 273 2226 2245 211 143 1793 470 6759
Cobitidae
Misgurnus anguillicaudatus 5 12 3 2 5 4 49
Iksookimia koreensis 19 32 18 38 166 4 31 177
Cobitis nalbanti 1 2 1 3
Koreocobitis rotundicaudata 27 33 4 12 31 10 6 43
Balitoridae
Orthrias nudus 18 17 29 11 27 9 24
Amblycipitidae
Liobagrus andersoni 36 22 10 25 53 17 4 78
Siluridae
Silurus asotus 2 1 1 1 1 14 64 65

Silurus microdorsalis 3 5 10
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Table 4. Continued

Upper Seomgang

Lake Hoengseong

Scientific name Song et al. Byeon 2"d* - Present ~ Kwater ~ Kwater Choi et al. Kwater  Kwater
(1995) (1998) NEI NEI study (1997) (1999) (2005) (2006) (2008)

Bagridae
Pseudobagrus fulvidraco 3 159 4 76 128
Pseudobagrus koreanus 2 20 1 1 6 13 5 17
Leiocassis ussuriensis 4
Osmeridae
Hypomesus nipponensis 6 8 209
Cottidae
Cottus koreanus 13 2 50 18
Centropomidae
Coreoperca herzi 55 58 21 16 101 38 21 141 8 24
Siniperca scherzeri 2 15 2 1 28 20
Siniperca scherzeri (abino type) 2 3 4
Centrarchidae
Micropterus salmoides 1 9 5
Odontobutidae
Odontobutis platycephala 39 12 12 9 4 18 6 58
Odontobutis interrupta 37 6 1 23 43 25 258 9 10
Gobiidae
Rhinogobius giurinus 6
Rhinogobius brunneus 5 44 90 7517 35 225 9
Number of family 8 10 9 11 12 8 9 10 6 9
Number of species 29 39 26 35 40 26 25 39 19 24
Number of individuals 2,324 1,757 1,071 4,983 7,827 1,456 1,266 1,1248 2,304 10,034

“The 2nd national environment investigation of freshwater fish: Son and Choi, 1998; Choi and Lee, 2005, “The 3rd national environment
investigation of freshwater fish: Baek and Kim, 2009a; 2009b; Song and Jeon, 2009a, 2009b, 2009¢, “““Sampling methods: K: kick net, C:

cast net; G: gill net; F: fyke net, T: trap net, L: longline.

oA 79} 23% 2.9274R17F AR AP A
AolZ WO 28 F4b ulaa SA o2
Bl AR 8 F48 1ol Y9le Hlad Aelatrol
2 HERFL QIS AT AR 4 shRe 2 94H
4o & F3Fe WA g7] Heer Az

A7 Aol 2Rt HAR T ES Hd7dE S
153 S FAY BE97] o8 = <l dE70%
2URR, B4bol, 5570, 715 17] 550]9ckSong et
al., 1995; Kwater, 1997; 1999; Byeon, 1998; Son and
Choi, 1998; Choi and Lee, 2005; Choi et al., 2005;
Kwater, 2006; 2008; Baek and Kim, 2009a; 2009b; Song
and Jeon, 2009a; 2009b; 2009c¢). ¢]%= HA7|EE A7}
2= TRt AAjo] ZIEGl=tl(Kwater, 2006;
2009; Song and Jeon, 2009a), & ZAlo| A= AT &
gk AR A Fojel FETte R AR AAsH] A4S
SRIE 4= qldeh & $2 53 Ao Batold Ul
T2 At For oA leH(CHA, 2009), SYWH
FHATFLRAM = QFFATE0] E ] X T
of 3kl QIthNo, 2009). &4 A oo A4 o]
Hu ] oF2 Fip FAZ oAt A4lo] Seld Ho=

& o Y AA o|F UHA R sl A4 7kssl
A AR FHH

Sl = EAS 7FAtHKim and Park, 2007). A 9
AR Foleol 32 BUsIAEH, D45 AR L o}
=1 A Aof Song er al.,(2005) 4% 167}
Al, Byeon (1998) 577 17714, Kwater(1997) 6071,
Kwater(1999) 347§4|7} S&dstqlal, IJAH Ad Fol=
20004 11670, 20019 72704, 20029 6747, 20034
370, 2004 270 F|(Choi ef al., 2005), A2} AZAFAS
ZAERAIA = 370 ARE B L A 2 5HF) 1671A(Choi
and Lee, 2005), A32} A=A AH 2A A= 17] A1H
(BAZ 3F) 271AI(Song and Jeon, 2009a)7} A % =311,
2 ZAIAE 47 AJEBAEE R D s 2671417
AR =], FA4H A Aol vl w2 AfA|7E A48t
Fout | A4 = A7 48] dastlort 22
27 d5d Aoz FAHUY FAHA+= Byeon
(1998) 271 (BT 2704, A22; A=AFASH 2AF 174
A 4(8HF) 170 A(Son and Choi, 1998), A3z} A=A} 3k
AEAL 27 AR (FF) 3AIZE Ed5H S UK (Song and
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Jeon, 2009a; 2009¢), E- Ao A= ZaFE(St. 25, 27, 28,
29, 33, 34) 67 A AoIA] S0AAE AEo] MezApuch
2 SR 9 A7 I 2 EEA =
W AT SPHFAL AL, QP A S Fo R
AAA B WA= 54 8] asstal Slo] HEE s ol
FHeRVU)= B71E =Ko ef al., 2018), A7 &5
EEN Y] A AAA] F st HE SAE AT
AANAIG7E 5438 SRR SAHN = B 7
A7p AASHAL Qlo] FEE

SEYAT= HEAVE Dol A3H ol FE olqfjge]
Abrshs il f-Euet gARFol o] {olthKim
and Park, 2007). 45 AF 9 otF AGolA © A4
ol Song et al.(1995) 67l 2% 18674, Son and Choi
(1995) 371 *]& 971A, Byeon(1998) 571 X7 207§,
Kwater(1997) 87714 Kwater(1999) 567§ 4|2 AA1X|7} 4
2 JRAI7E AABEIAEE A $ofli= 2000 367)
A, 20019 53744, 20029 5744, 2003 37HA| 2 7HA| 4=
7} §23] A5 3(Choi et al., 2005) 2004 o] HE]
= AAlo] Rl R] QFcH(Choi et al., 2005; Song and
Jeon, 2009a; Baek and Kim, 2009b). 2 Ao A= §-ol5}
Al 2/ ofejo] St. 150419t 87RAI7} AR Elo] A Ao
2 AR QRQEANE A A A7} vl Faxstih 5 A
Al o) e AHR+= Byeon (1998) 1711 A1 H(3H7+) 8714,
A2zt A=A 24 270 AR(EHF) 57HA(Son and
Choi, 1998; Choi and Lee, 2005), A3z} HA=ZAAZHE A}
27 RA-(EH, St. 25, 28) 47]A|(Song and Jeon, 2009a;
2009¢)7} A= o] ZhAlg= WA o SAH Fokol
ZHA AAlskGE & 2AIA = S79 17] AZ(St 29)
of| Art 27HA1 7} =] o] AAA A A S48 A
gF Ao FAE QL SEAFY A Qe P A
5 9 koA W A ko, FAH A= 2010
ol SRR SPAHSAE ZIdE o] A AR7F 24|
= 7] Hrow A

Edole BFENU7IFE g ARE ojf= wWeE o9
A AISHHKim and Park, 2007). 3435 A& 9 515 XY
3l A Fokrol ARt AAo] SIE =], 4 FAF
Zof Song et al(1995) 7070A], Byeon(1998) 77hA,
Kwater(1997) 171417 Q|90 & 9 Fol A4
o] EQIER] QItHChoi et al., 2005; Song and Jeon,
2009a; Baek and Kim, 2009b). & Ao A= AT AR
(A S)ollAl= 270 A1(St. 12, 13) 2714, FAA S o7
(A skR)ellA 270 A1(St 21, 22) 2671A17F A3 = Ak
weba] FJAH A4 ojHoll= Al Skl ZEA B
WA7E AAsEd o FARASolli= AR 7F alekE A
A7 S48, o] AlZto] SEHA] THA] A4 X7}

T
=

=
L

==

s|EEo] Sl /A7 S Ao A H =, 59
PAZ o7 AGolA FAT IEAE 2Tk

e BEA7IE Ugol AFE ofFf=2 S4oiet nt
Z7HA 2 wWE o] 29 AAlSFH(Kim and Park, 2007; Ko
et al., 2011). & AA|o A= AH 3170 Byeon(1998)9]
Ofaff THAI7E AU E U T 9] FHoA = AAlo] Bl
2] AL, & A A L Al Alo] ZRIEA] hSIT Ko
et al.(2011)= A79] ol/FTAS HILstHA F/4tojet
TFe= AR HEE of&of] AMABIAIRE E4dols AR
Bl stR7HA] &3 E=ol, e SFFE SRR A
A1} Eof| = AjAsto] A9 9 mlaa A x| tol&
Hol= Zlom Huskgth webA dpAo] F33E =
A sF7E A AR R BA g AAEIR O o] %
AR 9] HStRE @Al A4S e AoR A
Ak

7}1=%E317]% Choi ef al.(2005)%] 23] BAE 2AtfolA
200195E 2004 d7H4] 10871474 A= e}, shA|RE
20019 o)A AF7]=0] Qi(Choi, 1986; Choi et al.,
1990; Song et al., 1995; Byeon, 1998; Son and Choi,
1998), 2005AHE] AFAAE F@71Zo] g17] we|
(Choi and Lee, 2005; Kwater, 2006; 2009; Song and Jeon,
2009a; Ko et al,, 2011) LEAE QAL A H oz 425
o 2y Zlor FAE

E57/Me BEA7IF Ugol ARE off=2 g0l W2
P 2R ARl AAlshe 7SI (YA
2)o]tKim and Park, 2007). E57l9] £37]5-2 Byeon
(1998) 171 A|-(AIA, St. 7) 13784, A2z} d=AFA %
AR 17 A-(F AT Z-5%) 271A(Choi and Lee,
2005), A3 A=mAASH AR AT AFAGS 5
A 278 AA(St. 1, 2) 127)A|(Baek and Kim, 2009a; Song
and Jeon, 2009b), AlA 17] A F(St. 7) 217} A (Back and
Kim, 2009b), A1 2| 9-& ZAHR(St. 23) 2704, #|5(St.
26) 270A), AEA 27 XA (St. 30, 31) 87)A|(Song and
Jeon, 2009b; 2009¢) = 87 A& 507047+ A= ek
B 2N E 5 AR Aolo] Fx s, 3
AT A AR 5 27) AR 1, 2) T7HA], A
271 AF(St. 7, 8) 10714 5 470 A5 1771A|7F 3 = o
H| A AP 2Abet FAFSER O, A zAboll A ol 27
A FAHNA = Aol RIEA] Aottt FAI A oA
S37M7F 7P Hol S|t A 2 RAbolA] Bk
SAZE K Eo] AAR7E 2A wetE Zo] EHIE Sl
mfZoll, SHdEARRl 2 A AA] mgho] A4 o] 2
H HRlow wehEh

i
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o athn SEAGE oo oJRelA 4o ojFow
ASkEIsI ol Atlel BEWA 447} eyst 5
3 elo] 1 2AN BEIF 452 HEHo] 1234 40
B0l g2 0|57} Halslgon, HE9I1E Bt
SHol MAA 9 ARSI F7oke] BBAE Holx
ool T SR E FHEE A2le AL 14)]
A BT, BHNOR AAHOR Sostgom,
FARNA PGS FohRel W AT A4
Aol Selslo] FEEgich AT AT AR 9 sHRE
9 A S} A9 289l Aol g A
AR B3N, Bk SEARs A oh%}
2 <o) ARt 329 asgon, BaAS maw
TRl AldAmS ARl WAKo e al, 2008;
NFRDI, 2010; Park ef al., 2021)7} 345 2 ZAH 5150
A 9 Ewe o Qo] Seimgick webd 47 AR
QPPAQ of5e] AL Sl AR T 5
HFARS BHEA] Aofafolof ahat, 2 AefollA] W17
Auisk WES/1E BEARE ol WE 5 A Sue
nefg A2 4ol Bego] Bash, Qe ngtE s
o b AT 4 gl Teluele] aE Yk
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