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Characteristics of Fish Community and Habitat Aspects of Cold-water Fish Speciesin the

Bangtaecheon (Stream), Korea'

Kwang-Seek Choi’, Mee-Sook Han’, Myeong-Hun Ko**
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ABSTRACT

This study investigated the characteristics of fish communities in the Bangtaeccheon Stream in Korea from
April to October 2020. The survey collected 4,640 fish of 26 species in 9 families from 11 survey stations. The
dominant and subdominant species were Rhynchocypris kumgangensis(relative abundance at 31.5%) and
Zacco koreanus(27.8%), respectively. The next most abundant species were Ladislavia taczanowskii(15.9%),
Pungtungia herzi(4.0%), Brachymystax lenok tsinlingensis(3.7%), Microphysogobio longidorsalis(2.4%), and
Zacco platypus(2.3%). Among the collected fish species, 17 (65.4%) were Korean endemic species, 4 (15.4%),
including Acheilognathus signifer, Pseudopungtungia tenuicorpa, Gobiobotia brevibarba, and B. .
tsinlingensis,were class Il endangered wildlife as designated by the Ministry of Environment, and 1 species,
Hemibarbus mylodon, was a natural monument. Moreover, two landlocked species (B. L. tsinlingensisand C.
koreanus) were also collected. Additionally, four cold-water species (R. kumgangensis, L. taczanowskii, B. .
tsinlingensis,and Cottus koreanus) were collected, and all of them mainly inhabited the upper and middle
streams. Fish community analysis showed a tendency for dominance and uniformity to decrease and abundance
and diversity to increase from upstream to downstream and that the community structure was divided into
upstream and downstream groups. The river health was rated as excellent (9 stations) and good (2 stations).
Compared to the previous studies, three species (Carassius auratus, Leiocassis ussuriensis,and Siniperca
scherzeri) appeared in the past but did not appear in this survey, and three species (Opsariichthys uncirostris
amurensis, Microphysogobio yaluensis,and Orthrias nudus) that did not appear in the past appeared in this
survey. Bangtaecheon Steam is well-preserved, and climate-sensitive species, endangered wildlife, and natural
monuments inhabit the stream. Therefore, continuous attention and systematic conservation measures are
required.

KEY WORDS: FISH FAUNA, COMMUNITY STRUCTURE, CLIMATE-SENSITIVE SPECIES, ENDANGERED
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Figure 1. Study stations

of the Bangtaecheon(Stream), Gangwon-do, Korea, 2020.
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SHAY AR ARIOR Eeol gk Ay 59
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A} b olaL, s 7417‘:‘%’53(1\3)4 /357 % (Aa-Bb), BA|
3(Bb), S-S Z=(Boulder)T}, =(Cobble), A2 (Pebble),
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EUTE GF AR(S S, 9, 1hollA= H7b Ao Q1S
St. 3 AMEAE AHET YO0, St 4 FE
ot Pl EEAE o] Fo] FtK(Table 1).

2 K

Table 1. Physicochemical environments at the study stations in the Bangtaecheon(Stream), Korea, April to October 2020

River width Water width Water depth  Elevation

sk

Bottom structure(%)**

St. (m) (m) (m) (m) River type* Stream order C P G S Etcs
1 10-15 5-8 0.3-1.5 787 Aa 3 50 30 20

2 40-60 10-20 0.3-1.5 711 Aa 3 50 30 20

3 30-40 10-20 0.3-2.0 688 Aa 4 70 20 10 RW
4 30-40 10-20 0.3-1.2 652 Aa 4 70 20 10 RW
5 40-50 20-30 0.5-1.2 608 Aa-Bb 4 70 20 10 w
6 40-50 10-15 0.3-1.8 581 Aa 4 40 40 20

7 50-60 20-30 0.3-2.0 502 Aa-Bb 4 70 20 10

8 50-70 10-40 03-1.5 410 Aa-Bb 4 60 20 10 10

9 80-100 10-30 0.5-3.0 375 Aa-Bb 5 60 30 10 w
10 80-100 30-50 0.3-1.5 335 Bb 5 70 20 10

11 110-130 100-110 0.3-1.5 300 Bb 5 50 30 10 10 w

"River type: by Kani (1944);
(256< mm) -modified Cummins (1962); **

”S: sand (0.1-2 mm), G: gravel (2-16 mm), P: pebble (16-64 mm), C: cobble (64-256 mm), B: boulder
W: weir; RW: river work
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Figure 2. Relative abundance of the fish species found in the Bangtaccheon(Stream), Korea from April to October 2020.
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splendidus), 71&7\(Squalidus gracilis majimae), 15X
(Hemibarbus mylodon), E*y0](Gobiobotia brevibarba),
EUtRH Microphysogobio yaluensis), BJ7FAM], S745 %],
A AY, Y Zu]3te](Koreocobitis rotundicaudata), 3%
MNIksookimia koreensis), V|-87|(Silurus microdorsalis),
E7M, E57N(Cottus koreanus), ZAR|(Coreoperca herzi),
FAH(Odontobutis platycephala) 5 173(65.4%)°] Atk
HAARSZE AA7IEEQ] o584 150 SHFAAY BF
9171 opIE IIgel sfeots SEAE, 7Fesall, &4
o], d&o] 4% 5 5F°] AHYEUTKTable 2).
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B Aol d WA olfte BARA|, A5l 537,
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wel oy ThE A4 P B, FAEAL 22
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ZAAHE 2d T4} AR 2YESE 3 Ayt
(Table 3), S AE L 0.59~0.942] W= St. 100]4] 0.595
7P RQka, St 404 0.94E 7MY 2GS HYlom,
ThOFE L 0.95~1.929] B Q& St. 40]4] 0.952 74 W,
St. 1004 1.928 714 =2 7S marh FEEL 049~
0.920] WO St. 4o]A] 049 74 W1, St. 1o]A4] 7F&
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Table 2. List of fish species and number of individual fish collected in the Bangtaecheon(Stream), Korea from April to

October 2020
o Stations RA® -
Scientific name Total Remarks
1 2 3 4 5 6 7 8 9 10 11 (o)
Cyprinidae
Acheilognathus signifer 2 3 5 0.11 E,Enll
Pungtungia herzi 11 32 34 39 68 184 3.97
Pseudopungtungia tenuicorpa 7 8§ 12 11 5 43 093 E,Enll
Coreoleuciscus splendidus 7 18 14 10 38 87 1.88 E
Ladislavia taczanowskii 7 108 545 23 41 14 738 15.91
Squalidus gracilis majimae 29 29 0.63 E
Hemibarbus longirostris 2 9 14 25 0.54
Hemibarbus mylodon 1 3 3 7 0.15 EN
Pseudogobio esocinus 6 13 19 041
Gobiobotia brevibarba 5 5 4 4 18 0.39 E,Enll
Microphysogobio yaluensis 3 3 0.06 E
Microphysogobio longidorsalis 10 28 72 110 2.37 E
Rhynchocypris oxycephalus 8 8 0.17
Rhynchocypris kumgangensis 23 74 196 737 141 187 &9 14 1461 31.49 E.C
Zacco koreanus 23 27 89 111 207 200 146 174 313 1290 27.80 E
Zacco platypus 107 107 231
Opsariichthys uncirostris amurensis 1 1 0.02
Balitoridae
Orthrias nudus 1 1 0.02
Cobitidae
Koreocobitis rotundicaudata 8 2 3 2 3 6 24 0.52 E
Iksookimia koreensis 8 7 1 2 15 6 39 0.84 E
Centropomidae
Silurus microdorsalis 10 4 1 15 032 E
Amblycipitidae
Liobagrus andersoni 27 32 2 6 9 10 20 106 2.28 E
Salmonidae
Brachymystax lenok tsinlingensis 22 52 33 36 3 16 6 2 1 171 3.69 Enll,C,L
Cottidae
Cottus koreanus 8§ 10 11 11 8 5 53 1.14 E.C.L
Siluridae
Coreoperca herzi 1 11 13 12 13 16 11 18 95 2.05 E
Odontobutidae
Odontobutis platycephala 1 1 0.02 E
Number of species 3 4 5 7 10 10 10 10 13 17 18 26
Number of individuals 53 143 371 1,367 322 415 360 288 263 358 700 4,640

“Relative abundance (%); ~E: Korean endemic species, Enll: endangered species rank II, C: climate-sensitive species, N: natural
monument, L: land-locked species
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Figure 3. Number of cold-water fishes by stations in the
Bangtaecheon(Stream), Korea from April to
October 2020.
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Figure 4. Dendrogram for the cluster analysis based on
similarity index of the fish species found among

the stations in the Bangtaecheon(Stream), Korea
from April to October 2020.

oA &= EAS HT(Table 3). «-3-2+& Primer 5.0
sto] Y FAMEE AL 3 7o B4R 4
T}, 1A AFE(SL 1~6)9)F 35St 7~1D)E 7] 272] 1%
o2 FEEStKFigure 3).

AR WS F(A) O A, F2(B)
A AL FEEr Ao tehdek st
5, 6,7, 10, 1104 2E njEF Flo] g o= 100481
9 F9)IG, St. 4, 8, 9L FUFS] & FHMDE
Alefet ] ool Hnge wot 93,82 2
2). St 3 FHEY F FHMD2 o 24 AAFRM)
£ AloJet el H1ge wob 8758 £8)e]
olth. £2(B).E WIE AP St 17 29, St 1
SUEO] F B0t ol 84 AAESR, UHEHMS), )
2] % ARSMT)7E HE3te] TSHES)OIUL, St 2%
SUES] & E47t 0, o 2A AAES} WERTE R
E3to] T5H(FES)OE LrERGT(Table. 4).

o

W o] At 2787 ARAy, A3, Adxp d=2t
AP AL A=, 2 AR} HI SR, AR} M=
ApABEA ZALol| A= 73} 195 782704171 )7 E 212 (Byeon
and Byeon, 1997; Byeon and Choi, 1997; Cha and Yoon,
1997), A3AL A=A ZAM| A= 81F 20 291 7§47}
A =) . 1(Choi and Jeong, 2007a; 2007b), A4z} A=A}
AT 2L A= 63 225 86570171 A7 =] o] (Byeon et
al., 2013) 2 ZAPAIOT} 26 4,6407) A2} Zpo]7} 91SiTt
(Table 5). 2 ZAFAIE AR, AR, 470 ATAATAZE
AREEE AW Aot F7t wol AR E =T, ol AT
Hop A4 84 2AB7 wot o Hol AE Jo=m
ke ik A Aol A= AHEUANE 2 ZAIA A
A R] ke 22 t)s78o|(Leiocassis ussuriensis), %718
(Siniperca scherzeri), 5-oY(Carassius auratus) 33| ]t}.
o] 3% W5 W) okF AT el it A3olA
St Aom, 2 AR 2= R k7 el Qi
2] o2 Ao e AaAoA=s SdsHA| ok
AHE B ZAP|A S8 22 118)(Opsariichthys uncirostris
amurensis), H5Z7\(Orthrias nudus) 2503t o] 2
Ut EM&(Othrias) o= M9k d=5717F =T,
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Table 3. Community indices in the Bangtaecheon(Stream), Korea from April to October 2020

Index Stations

1 2 3 4 5 6 7 8 9 10 11

Dominance 0.85 0.88 0.82 0.94 0.71 0.72 0.82 0.81 0.68 0.59 0.6
Diversity 1.01 1.04 1.19 0.95 1.6 1.53 1.32 1.16 1.61 1.92 1.88
Evenness 0.92 0.75 0.74 0.49 0.7 0.67 0.57 0.5 0.63 0.68 0.65
Richness 0.5 0.6 0.68 0.83 1.56 1.49 1.53 1.59 2.15 2.72 2.59

Table 4. Fish assessment index(FAI) in the Bangtaecheon(Stream), Korea from April to October 2020
Index” Stations

2 3 4 5 6 7 8 9 10 11
Ml 6.3 0.0 6.3 6.3 12.5 12.5 12.5 6.3 6.3 12.5 12.5
M2 6.3 6.3 6.3 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M3 6.3 6.3 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M4 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M6 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M7 6.3 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
M8 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
FAI 75 75 87.5 93.8 100 100 100 93.8 93.8 100 100

(grade) B B A A A A A A A A A

*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

An e al(021)9] Fe) u HmFAe] wrel hEE
(Orthrias nudus)Z 2o}t 25 255 B Ao A o9
4o AL AP Ao Hop 4] AT AAEkL
o] HHAIToIN FESHA e Ao FAHEL} A
Fo| SAEE ARA AIAABAZAN] FHEAR
kumgangensis, 30.(30.1%), ZF4AHU(24.0%), $121(6.4%), 2
A)(5.6%), 7R=Ea171(4.1%), Hi7HAR(4.1%) 52 <130,
ABA AIAATAZAAN A ARAUGLO%), 77
(13.1%), S317](8.9%), ZE718.6%), Au]Te](6.9%),
F121(5.2%), AL A=A 2A A= EAU46.7%),
270 %)(20.2%), T2k)(8.6%), ZR|(3.2%), E117](3.1%),
ZalxH Hemibarbus longirostris, 2.5%) 522 02 A
A stk & AR SEAG1L5%), FEAY
(27.8%), A|(15.9%), E117](4.0%), AE( 3.7%) S|
B L ENEIERE R T
ofl Aol Me}. ol A AFALTALA A W)
Ho] S5E ZASIUI, AR AR ARG 2

Aol A= AR A o2 ZARSTAAIRE, H ZAfol|A] Ao H]
WA e (67 X)) AATIe], 3R] Aol 2
AABRE AF(FHEA], Ajr], G5 5)o] Eol AR =
7] fEo 2 HeE Qo

WS ARoA olFE 2eE s sk, &
et b= S7khe 43S Bole), oe
o] AgshoA] durA o g dojub= F4 O 2(Chae et

al.,, 2014; 2015; Ko et al., 2014, 2019), 3}82 7242

SFEE Aol WobA L, st A7t S7tek,
Fol oA MAA7E thefalA)7] mlEo 2 ke E
gL ot AT EE F2OIM W FeoR R 2
5 ohd Aol 2 Ao Yelgal, atiolAe &
BEAR BEH7] oIS 159 7R, B0 =
AR 3530 A7 &R AAFAH. mylodon) 150] &
sttt

A7 E ARSIEZE AQH A= s T 4R
o] =o] Bl Apgo] Qe ol F2 AT HiEg]
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Table 5. Historical record of ichthyofauna in the Bangtaecheon(Stream), Korea from 1997 to 2020
L Number of individuals(RA#)
Scientific name - P o
2nd(1997) 3rd(2007) 4th(2013) Present study
Number of surveys 2 1 2 3
Number of survey stations 6 10 7 11
Cyprinidae
Acheilognathus signifer 1 (0.12) 5 (0.11)
Carassius auratus 1 (0.12)
Pungtungia herzi 24 (3.07) 26 (8.93) 27 (3.12) 184 (3.97)
Pseudopungtungia tenuicorpa 32 (4.09) 10 (3.44) 2 (0.23) 43 (0.93)
Coreoleuciscus splendidus 50 (6.39) 15 (5.15) 16 (1.85) 87 (1.88)
Ladislavia taczanowskii 28 (3.58) 7 (0.81) 738 (15.91)
Squalidus gracilis majimae 3 (035 29 (0.63)
Hemibarbus longirostris 4 (0.51) 3 (1.03) 22 (2.54) 25 (0.54)
Hemibarbus mylodon 4 (1.37) 20 (2.31) 7 (0.15)
Pseudogobio esocinus 6 (0.77) 2 (0.69) 8 (0.92) 19 (0.41)
Gobiobotia brevibarba 9 (1.15) 12 (4.12) 1 (0.12) 18 (0.39)
Microphysogobio yaluensis 2 (0.26) 3 (0.06)
Microphysogobio longidorsalis 32 (4.09) 9 (3.09) 19 (2.20) 110 (2.37)
Rhynchocypris oxycephalus 3 (0.35) 8 (0.17)
Rhynchocypris kumgangensis 236 (30.18) 3 (1.03) 175 (20.23) 1461 (31.49)
Zacco koreanus 188 (24.04) 99 (34.02) 404 (46.71) 1290 (27.80)
Zacco platypus 2 (0.26) 8 (2.75) 74 (8.55) 107 (2.31)
Opsariichthys uncirostris amurensis 1 (0.02)
Balitoridae
Orthrias nudus 1 (0.02)
Cobitidae
Koreocobitis rotundicaudata 13 (1.66) 20 (6.87) 4 (0.46) 24 (0.52)
Tksookimia koreensis 31 (3.96) 25 (8.59) 13 (1.50) 39 (0.84)
Bagridae
Leiocassis ussuriensis 4 (1.37)
Siluridae
Silurus microdorsalis 4 (0.51) 2 (0.69) 15 (0.32)
Amblycipitidae
Liobagrus andersoni 30 (3.84) 8 (2.75) 18 (2.08) 106 (2.28)
Salmonidae
Brachymystax lenok tsinlingensis 16 (2.05) 1 (034) 14 (1.62) 171 (3.69)
Cottidae
Cottus koreanus 31 (3.96) 5 (0.58) 53 (1.14)
Centropomidae
Siniperca scherzeri 1 (0.34)
Coreoperca herzi 44 (5.63) 38 (13.06) 28 (3.24) 95 (2.05)
Odontobutidae
Odontobutis platycephala 1 (0.34) 1 (0.02)
Total number of family 7 8 6 9
Total number of species 19 20 22 26
Total number of individusls 782 291 865 4,640

“RA: Relative abundance (%); "The 2nd national environment investigation of freshwater fish(Byeon and Byeon, 1997; Byeon and
Choi, 1997; Cha and Yoon, 1997); “"The 3nd national environment investigation of freshwater fish(Choi and Jeong, 2007a; 2007b);

Hokk,

The 4rd national environment investigation of freshwater fish(Byeon et al.,, 2013)
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Table 6. Water temperature in the Bangtaecheon(Stream), Korea from April to June

Stations Water temperature (°C)

Months 1 2 3 4 5 6 7 8 9 10 11
April 8.0 9.0 8.8 7.6 7.6 7.1 7.5 8.6 7.8 7.8 9.4
June 15.1 16.0 18.5 22.8 21.4 21.6 20.8 22.9 233 244 24.5

Average 11.6 12.5 13.7 14.9 14.2 14.4 14.2 15.7 15.5 16.1 17.0

I(Kim, 1997; Kim and Park, 2007), & ZA}o|A= 5P 9]
SRS 9~11)0A 247} AEIglze, ol vRHolA
AABRE AL 2483 R02 et BARA B
£907] OPUAE I % Boll Bel AR} FEY
Aroll BESK= WaAOIRR TRV} £7400m o4 £
Eo Zon] 250 ugo] £ Rl AT B
¢l © m(Kim, 1997; Kim and Park, 2007; Ko ef al., 2021),
S Ul AR A AR RS Selet 2
AAIR 2 BaE v QItiKo ef al., 2021). B A A=
A&7t 375~78TmE =2 e 4R S5 vieivt
won f4lo] vlwA 712 3tof] W2 JRAI7} A4Sk 9)

FEEU 7h=Ealv)e o AR W Bl 22
AL Apzro] Zkgl o &R AAlehs FORE A Y, sk
grlsALet | A= Qs AAX|7L Zraxskal Qlekar Har
F A HKim, 1997; Kim and Park, 2007). & ZAPo|A=
W H O] F3HR(St. T~11)ol A th=9f ZHAI7E A A8k
Ut Edol= 50l wail A4 E9 HjEo] &
ofFo] == AAletz AL aolF HilE S KKim,
1997; Kim and Park, 2007; NIBR, 2019), Ko et al.(2011)
oiE 51 E9 BHlEo] Al WE of oA AARIThL
Kz vp glo] shite] ZpolE HYled], & RAbA = &
S0 F9 HEo] & o&(St. 7, 8, 10, 1)) E&3}od
Ko et al (20113} Z1 AX319Tt BRI 2L 5170] =
Age] o] Lolul, 2ET B2 45 Fol T2 A4
Shal, YAl 2R 2N (Unio douglasiae sinuolatus) @} -
AFE 2 M (Lamprotula leai)ol) AFdsl= ZOoF B
v} Qlth(Beak, 2005; Kim, 2014). &2 ZAl A= HefAd
SRSt 10, 11)9] f-&o] L2|i 2531 59 H&0] 2
oA 2 AWE o8] 2o Uz Aol A4}
Il 3lo] Beak(2005)9] Aot frALSEL.

Hej o= W olsor a4mA, 950, 5571,
Au7F ST, B o2 A dSte] wet A
AA7F ShEE AE ZRIT 5= s ARFOE 520
2 P Al AgHtH(Hong, 2018). 2 AMA] WYaid
olF= Aol whet thE A4 FFE Hi=, 2 &
74 2= St 2~7, Aju] St. 3~6, &0 St. 1~7, =7
St. 1~69] A3}l Qi th(Figure. 4, Table 2). X HHZ

Wg ofFo] th2A Ed3t olf= ofFH =of gt
W= 2 A4 &, vl Ax] 7] th2r] gl s
TEth W ofFY AAeRE dxRolet 5577 oe
A 0] 20T o5kl oA F&2 A A)5tL(Choi et al,
2002; NIBR, 2019), 55719 2t} W/ &%=+ 25T, Ajn|
L 267, EARAE 27CE REQcHChung er al.,
2011). webA shH9) shRE A4S 20| EobA]7] T
of(Table 6), 3}l A= A4 HAIZ7E AAY GISH Aoz
FAE SO o|5ekA g @ Qlof TRk Kok AdHgh 24}
T Fasiopa AzrEnh AR A9 420 RANL &
ZAEA e e B2 WA AR EA gt ol St
A FFEI} Ao} o]F o] 7o) A% mlAMAA|7L gAY, 2t
L 375 ZAE= gEo|(Byeon, 1995 et al; Kim,
1997; Kim and Park, 2007)7} AA3}aL Qlof, A1zl
ZAE|9F A7t A AAsHs Aom I

W2 S0l Bl AAR7E & HER o] off7t A
o8 AASIAL QAL s A E S 508
FootA BrEom HARSE SERAY HEH
7] oPIAE 451 HAVIEE 150 A48k SISt &
o] el ARie SHEEAA 9E907] o E a4
Qmojo] et Ao HAX % ol Ko e al,
2021), Y4d o7l d&ole} FARA|, Ajn], 557 4%
o] ko g AL glo] BEZFA|7} ul-- =Tt 31X
gk o] A|E 2T HeA ARV Ao s o s
F7F A=A go] FrkshHA WA 9 Ad o] A
&2og Fristal §glom E2Ab 9 S| FAE X
Y HA SPAAE A 7L wetE]ar SISt wheba 2 RA
7 HERN7] o= Fiole) W o] 7o) A4
A& Hosr] feiAe dA7IdE e AR
A7 & A=A Honeto] Fasirhal wehEm, 2452
ol AT AAH Q] B2 upoe] @ rETh
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