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Study of the Fish Community Structure and Inhabiting Status of the Endangered Species
Gobiobotia macrocephala and G. brevibarba in the Seom River, Korea. Ko, Myeong-Hun,
Shin-Joo Moon and In-Chul Bang* (Department of Marine Biotechnology, Soonchunhyang
University, Asan 336-745, Korea)

The fish community structure and inhabiting status of the endangered species Gobio-
botia macrocephala and G. brevibarba were investigated at 10 stations in the Seom
River, Korea from spring to autumn in 2010. During the survey, 37 species belonging
to 10 families were found as inhabitants. A dominant species was Zacco platypus
(36.2%), subdominant species were G. macrocephala (13.2%) and G. brevibarba (12.2%),
and predominant species were Coreoleuciscus splendidus (8.1%) and Rhinogobius
brunneus (4.9%). In addition, 18 species were endemic species to Korea; G. brevibarba
and G. macrocephala were endangered species. The similarity index based on species
composition and numbers clearly separated fish communities in the Seom River
according to main sections, i.e., upper section (St. 1~ 8), middle section (St. 4~ 6) and
lower section (St. 7~ 10). Dominance index gradually decreased toward the lower
section, while diversity and species richness index gradually inereased toward the
downstream section. G. macrocephala resided in a fast-running downstream riffle
with pebble and cobble substratum, while G. brevibarba inhabited the entire riffle
with cobble substratum.

Key words : Seom River, fish community, endangered fish, Gobiobotia brevibarba,
Gobiobotia macrocephala
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Fig. 1. Study stations of ichthyofauna in the Seom River,
Gandgwon-do, Korea.

Table 1. Study stations in the Seom River, Gandgwon-do, Korea.

Stations Prefectures GPS
St.1 Chohyeon-ri, Cheongil-myeon, Hoengseong-gun, Gangwon-do N 37°34'08.9" E 128°07'22.9"
St. 2 Kungcheon-ri, Gapcheon-myeon, Hoengseong-gun, Gangwon-do N 37°32'27.5" E 128°00'54.7"
St. 3 Bukcheon-ri, Hoengseong-eup, Hoengseong-gun, Gangwon-do N 37°30'09.9" E 128°00'01.8”
St. 4 Gokgyo-ri, Hoengseong-eup, Hoengseong-gun, Gangwon-do N 37°27'36.2" E 128°58'23.64"
St. 5 Oksan-ri, Hojeo-myeon, Wonju-si, Gangwon-do N 37°25'43.6" E 128°55'26.9”
St. 6 Sinpyeong-ri, Hojeo-myeon, Wonju-si, Gangwon-do N 37°24'16.6" E 128°52/05.7"
St. 7 Anchang-ri, Jijeong-myeon, Wonju-si, Gangwon-do N 37°20'17.0" E 128°49'25.9"
St. 8 Chwibyeong-ri, Munmak-eup, Wonju-si, Gangwon-do N 37°18'59.8"” E 128°48'17.5"
St. 9 Munmak-ri, Munmak-eup, Wonju-si, Gangwon-do N 37°18'12.4" E 128°48'36.6"
St. 10 Heungho-ri, Buron-myeon, Wonju-si, Gangwon-do N 37°14'49.5" E 128°44'58.5"
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Table 2. Physical characteristics of each station in the Seom River, Gandgwon-do, Korea.

Bottom substratum (%)*

Stations  River width(m)  Water width(m)  Water depth(cm)  River types

S G P C B

1 60~70 2025 20~30 Aa - 20 10 - 30 40
2 80~100 20~40 20~50 Aa-Bb - 10 10 20 40 20
3 110~120 30~50 20~100 Bb - 20 10 - 50 20
4 180~ 190 50~170 30~50 Bb - 10 5 20 40 25
5 140~ 160 40~70 30~80 Bb-Be - 15 5 10 40 30
6 230~240 60~70 30~80 Bb-Be - 5 5 10 30 50
7 270~280 50~80 30~50 Bb-Bc - 10 20 40 30
8 320~330 90~ 100 20~ 100 Be - 5 5 10 30 50
9 500~510 50~110 30~100 Bb-Be - 10 20 60 10 -
10 180~200 100~110 30~80 Be - 10 10 50" 30 -

*M: Mud (0.1 mm), 8: Sand (0.1~2mm), G: Gravel (2~ 16 mm), P: Pebble (16 ~64 mm), C: Cobble (64~ 256 mm), B: Boulder (256 < mm).

Table 3. Water environmental factors measured at the study stations in the Seom River, Gandgwon-do, Korea from May

to October 2010.
. Water temperature (°C) Conductivity {(us em™) DO% pH
Stations

May Aug. Oct. May Aug.  Oct. May Aug. Oct. May Aug. Oct.
1 174 22.0 14.2 103 96 81 90.6 110.2 100.2 8.08 7.83 8.21
2 19.3 24.0 18.2 64 106 71 100.7 92.2 94.6 6.69 7.80 7.92
3 14.3 24.1 17.9 86 118 84 108.7 117.2 108.2 7.42 8.11 8.24
4 18.7 24.3 17.5 122 156 132 110.0 108.4 115.2 8.61 8.30 8.46
5 19.7 24.3 17.6 126 159 141 105.8 95.8 97.4 8.29 7.86 8.12
6 214 25.5 18.1 196 217 196 148.4 104.3 143.6 9.46 8.24 9.40
7 25.4 25.0 18.2 223 167 209 115.7 113.5 78.2 7.98 8.12 7.80
8 21.6 24.6 174 176 159 176 158.3 103.5 112.1 9.44 7.76 8.13
9 22.3 24.9 16.9 191 167 181 146.0 104.0 125.2 9.08 7.01 9.06
10 21.0 24.9 17.9 178 168 165 96.1 186.9 148.3 8.38 7.95 9.54
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Fig. 2. Relative abundance according to section of the fish species found in the Seom River, Gandgwon-do, Korea from May to
October 2010. A. Upper section (St. 1~3), B. Middle section (St. 4~86}, C. lower section (St. 6~ 10), D. Total (St. 1~ 10).
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Table 4. List of fish species and number of fish collected in the Seom River, Gangwon-do, Korea from May to October 2010.

. Stations RA
Species Total Remark
1 2 3 4 5 6 7 8 9 (%)

Cyprinidae ¢Jo{3}

Carassius auratus £} 1 1 001

Rhodeus pseudosericeus 3t7p g2 74 1 6 7 0.10 E

Acheilognathus lanceolatus FA-% 1 33 1 3 9 5 52 0.74

Acheilognathus yamatsutae 235 2 1 3 2 8 011 E

Acheilognathus rhombeus F2|2] 18 17 21 17 73 1.04

Pungtungia herzi S117) 15 9 8 37 26 24 24 28 5 71 247 351

Coreoleuciscus splendidus #€ 15 19 52 65 22 98 65 27 51 158 572 8.12 E

Sarcocheilichthys variegatus wakiyae 3% 17} 1 2 1 2 6 0.09 E

Squalidus gracilis majimae 7127} 1 3 8 25 1 12 60 110 1.56 E

Gnathopogon strigatus Z-27) 1 1 001

Hemibarbus labeo %3} 1 5 8 20 6 3 5 26 74 1.05

Hemibarbus longirostris Zw}ak 6 15 6 51 14 3 5 2 102 145

Pseudogobio esocinus 5.8 5% 5 283 38 122 17 9 6 5 7 87 124

Abbottina rivularis WE) 4 4 0.06

Gobiobotia macrocephala 742 1 1 5125 120 235 445 932 13.23 E,En

Gobiobotia brevibarba S/} 3 7 84 71 66 4 130 251 163 81 860 1221 E,En

Microphysogobio yaluensis Ev}z} 3 6 8 3 4 21 45 90 128 E

Microphysogobio longidorsalis ¥} 7}AHe) 8 1 52 1 1 78 8 24 33 28 306 435 E

Rhynchocypris oxycephalus W53 10 10 014

Zacco koreanus A4 90 35 45 5 16 8 30 228 325 E

Zacco platypus ¥)2ha] 115 165 174 413 255 280 278 195 290 385 2550 36.21

Opsarichthys uncirostris amurensis 7.2} 1 2 4 2 4 13 0.18
Baliforidae &7 3}

Orthrias nudus )&% 1 4 6 12 6 2 6 21 58 082
Cobitidae w]22] 3}

Misgurnus anguillicaudatus v} %3-2) 2 2 0.03

Iksookimia koreensis RE7) 8§ 29 1 10 4 1 1 5 59 084 E

Korocobitis rotundicaudata A 30} 7-2 1 1 2 1 3 13 9 28 41 99 141 E
Siluridae }73}

Silurus asotus W} 7] 1 1 001

Silurus microdorsalis =-§-7] 1 1 001 E
Bagridae EA}7) 3

Pseudobagrus koreanus 5774 1 1 1 2 5 007 E

Leiocassis ussuriensis o%7) o} 4 1 5 0.07
Amblycipitidae ¥7}] 3

Liobagrus andersoni 7)) 1 1 10 3 7 1 7 11 24 9 74 1.05 E
Osmeridae v}y o} 34

Plecoglossus altivelis 29} 2 2 0.03 L
Centropomidae 7|3

Coreoperca herzi 7% 3 5 7 3 2 8§ 1 9 10 1 49  0.70 E

Siniperca scherzeri 2712 1 2 1 4 0.06
Odentobutidae 125}

Odontobutis platycephala £}g] 1 1 2 0.08 E

Odontobutis interrupta Q-85 1 1 0.01 E
Gobiidae 9-&-o]s}

Rhinogobius brunneus o) 2 90 3 18 18 32 80 103 346 491 L

Number of species 17 17 15 16 25 18 17 26 23 26 37
Number of individuals 285 406 447 679 520 613 769 753 1023 1547 7042 100

E: Korea endemic species, En: Endangered species, L: Land-locked form, RA: Relative abundance (%).
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3 &¥ssivl(Fig. 2C). 53] o] Xl“owL R
97113 T} B4 i & vg= 233
o FEHYC) g St 1094 2o (Plecoglossus altiv-
elis)7} 2704 Z&3leled), ol g $3ste] Wi
Eof #3315 o7} AAAFE et AFA Ao
2 ggch ofx 7] #dsela 883 2o &%)
2 glovt sl AtE, A3, s KE3id
207} MAE= Zlew B g ¥} 9)e} (Choi, 1995; Lee,
1996; Ko et al., 2007) 2% A €7} F ey g}
= ZAMW 2383 o7 E’—“l:‘ 107} 37%]%lem
$AFL I2r](36.2%), oL T (132%)%) &
2! (12.2%)31.3,, $12] (8.1%), Lol (4.9%), Wi7IAE) (4.4%),
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galolt) 28 F 2 2L 182486902 OB
3ol wls) wlmA Eglem, AR XA FE29|7|el%
& pFeE)g} BAte] 2580] 2331} (Fig. 2D; Table 4).
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F6Y)e 2T 32 97 26%F 266470 H 5, 5
AEL TR (34.0%), b FL 41 (18.TH)RLH,
2 11.6%)¢ 7] (11.5%), w712 (6.0%), 27
(5.9%) 52 o= SAFHA Edsdon, Ftt 8
8 o2 WE3|, vl (Misgurnus anguillicaudatus),
o] 3% o]givh(Fig. 3A).

AE(BY)el 2T oFL 77 32F 25227WAH e
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(5.0%) 52 €22 A Fd3 o, 45T &
3t o] FE o] (Carassius auratus), ¥ S0 %] (Abbot-
tina rivularis) 209} (Fig. 3B).
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= 7] (Silurus asotus), B|-§7] (8. microdorsalis), &%
A1) (Odontobutis interrupta) 3% ©) ok (Fig. 3C).
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Fig. 8. Relative abundance, according to season, of the
fish species found in the Seom River, Gandgwon-
do, Korea, from May to October 2010. A. Spring
(May), B. Summer (August), C. Autumn (October).
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Fig. 4. Riffle area (A) and appearance frequency (B) of
Gobiobotia macrocephala and G. brevibarba found
in the Seom River, Gandgwon-do, Korea, from
May to October 2010.
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index)= St. 47} 1422 7} oton] Aoz i
2 7442 ol AEE BT St 100] 22002 7}
A A Vehdel 755 A4 (Evenness index): St. 4
7} 0518 7P wigkon) giA A ez 0.60~0.70 Abo] 2
ul8t AL v} TFH 5 X]4=(Species richness
index):= St. 30] 2.202 717 Yol St.57) 3.84% 7}
o gAHoz shfE Z4E FolAE HFE B
9t} (Table 5).

olgldt FAEA L 53 AL Zh(Primer 5.00 AA
gl Z3l Table 63 Fig. 59 7o) Jebytr) St. 1~33

St. 4~86, St. 7~102 7} shte] Eow Bl ALR &
Fohe 2RI A8 ¥ 4 A% SR A

e sh9 & o A
4. 9154 W=

AZFel ol el BT A= 199091 FRHLE A7

i

Table 5. Community indices at each station in the Seom River, Gangwon-do, Korea from May to October 2010.

Stations
Index
St 1 S8t. 2 St 3 St. 4 St. 5 St. 6 St 7 St. 8 St. 9 St. 10
Dominanece index 0.72 0.63 0.58 0.71 0.62 0.62 0.53 0.59 0.51 0.54
Diversity index 1.74 1.86 1.81 1.42 2.00 1.88 1.91 2.10 2.17 2.20
Evenness index 0.61 0.66 0.67 0.51 0.62 0.65 0.67 0.64 0.69 0.68
Species richness index 2.83 2.66 2.29 2.30 3.84 2.65 2.41 3.92 3.17 3.40
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Table 6. Similarity index among the study stations in the Seom River, Gangwon-do, Korea from May to October 2010.
St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9 St. 10
St. 1 -
St. 2 70.2 -
St. 3 66.5 64.5 -
St. 4 50.1 55.1 62.3 -
St. 5 56.6 62.3 60.2 74.6 -
St. 6 52.4 53.0 56.8 61.6 66.5 -
St. 7 46.1 50.2 65.5 65.3 61.9 711 -
St. 8 53.2 58.8 67.3 59.4 64.9 58.5 78.4 -
St. 9 42.7 52.2 58.8 59.7 68.7 62.9 73.7 76.9 -
St. 10 391 46.3 49.9 54.6 61.2 61.2 64.9 65.1 77.3 -
St. 1 P oz ol (Carassius cuvieri)} w2~ (Micropterus
St. 2 salmoides) 23|31t} (Table 7).
< 3 FHlF & A/ E] Favles Iz &3
. e, ol AW FFoF oAFAY 2=
St.4 o} W}F7} ool 7] Wi pekETE(NFRDI, 2006).
St.5 FARAA BE7E F B 2AlA 2HEA g2
o SENe ARl 24w G4 399 298 AR
' S 24T QA 2z 958 2 9
St9 FA #nw A 5 Rl ARE AAlsle Aoe
St. 10 B e 31 9)7) &) (Choi, 1986; Choi et al., 1990; Byeon
St 7 et al., 1996; Byeon, 1998; Choi, 2000) 2 xA} x4 o] F
| A7e TP Qo FUHA g Aoz B
BB mgRe 4% ARl wel Ads: Aoz nww
50 60 70 80 90 100 u} glort(Song et al., 1995; Byeon, 1998) & 2ALM &
Sianlarity A5 o} AL IR Aow BT, gD

Fig. 5. Cluster analysis based on similarity index among
the study stations in the Seom River, Gangwon-
do, Korea, from May to October 2010.

5 7] A1Eskel =, Song ef al. (1995) A7} g e
ZAFSEe] 83} 29%F0] x|AlelE= Z o & Byeon (1998)2
FE F-AFASE 2AEN 109 39%0] M=
Aoz Rysigen HT FAAA B2 A Choi et al.
(2005)= FHAJD A A3 (1995~2004)2 d}e] 103}
38%-o|, NFRDI (2006, 2008)%= BA WA &2 )38

of 95 24%0] AA sl Aoz wyeh v} gleh weky

M AN FRE Afe 2F 135 54%0] Z
dalglon, o] F INZTUETL 23F(42.6%)09, 3

A AR BFIA1N% NFE Pl Bl 550
(Cottus koreanus), B3 A 7 (Acheilognathus signifer), 7}
=E317] (Pseudopungtungia tenuicorpa) 5&o]gct. Ao

71352 a7V (Siniperca scherzeri) 1%0]g) 0w 9]

713 Choi et al. (2005)¢]] 2}3] A FA] 20013 H¥E]
2004 17}A E58F Aoz B3k o) 2001 oA 7]
2o A A3 &3]3t 7]20] 431 (Choi, 1986; Choi et al.,
1990; Song et al., 1995), 2006'd XE] 20083714 A5
2 zA}3F NFRDI (2006, 2008)2] Z3 2 2 zAl A=
834 ot FF Adal 2Aabe} HEr dod Aoz
perec).
el

| %—%ﬂ?&zﬂ% 1999@—‘?‘—E

e

A

¢

o

Z,

2,
o

A melu)z Ao 1345]._\—_

B gl o1 (Song et al., 1995; Choi et al., 2005), ‘/"X}v,—
obzt o Fl IHEAN, BdAT, WA, dEEE

(Rhodeu ocellatus), ZtA)5-o] (R. uyekii), Z3A57} go]
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Table 7. Historical record of ichthyofauna in the Seom River, Gangwon-do, Korea from May to October 2010.

Songetal. Byeon Choi et al. NFRDI Present
(1995) (1998) (2005) (2006, 2008)  study

Species Remark

Anguillidae ¥ Ao 3}
Anguilla japonica WA o] o e} Ca
Cyprinidae ¢]o] 3}
Cyprinus carpio °Jo] o o}
Cyprinus carpio ¢)2xgto)s o) Ex
Carassius auratus 2] o) o
Carassius cuvieri |3-o]
Rhodeu ocellatus 3 &+3=7 o)
Rhodeu uyekii Z}A)2-o]
Rhodeus pseudosericeus 3713270 o
Acheilognathus lanceolatus ‘FA-% o
Acheilognathus signifer =335 o
Acheilognathus yamatsutae Z3A-3
Acheilognathus rhombeus 3x)2)
Pseudorasbora parva 3-5-o]
Pungtungia herzi £117) o
Pseudopungtungia tenuicorpa 7F=517)
Coreoleuciscus splendidus 42 o
Sarcocheilichthys variegatus wakiyae 3%317)
Squalidus gracilis majimae 7127
Squalidus japonicus coreanus 2-7)
Gnathopogon strigatus ZE7)
Hemibarbus labeo %3]
Hemibarbus longirostris Zn}z}
Pseudogobio esocinus 2253
Abbottina rivularis ¥} Euj 2]
Gobiobotia macrocephala 772
Gobiobotia brevibarba S4}o]
Microphysogobio yaluensis Ev9}=}
Microphysogobio longidorsalis v 7}A}8]
Rhynchocypris oxycephalus ¥ %)
Zacco koreanus Z7FA4]
Zacco platypus 3)2}n)
Opsarichthys uncirostris amurensis T18}
Erythroculter eythropterus x|}
Baliforidae &7 2}
Orthrias nudus 9537
Cobitidae w)Z2] =}
Misgurnus anguillicaudatus ) 3-2)
Tksookimia koreensis &%)
Cobitis lutheri A& %7
Korocobitis rotundicaudata A 2v) -]
Siluridae = 7] 3}
Silurus asotus ¥ 7)
Silurus microdorsalis v]-87) e} o E
Bagridae A7) 3}
Pseudobagrus fulvidraco SA}7) o o o
Pseudobagrus koreanus =%A17) e} o o) o] E
Leiocassis ussuriensis o %-7) o] o )
Amblycipitidae £7}2] 3}
Liobagrus andersoni $712] o o o o) E
Cottidae =713}
Cottus koreanus 57 o E,En, L
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Table 7. Continued.
Species Songetal. Byeon Choiet ol NFRDI Present Remark
(1995) (1998) {2005) (2006, 2008) study

Osmeridae 8Blcjy] o]

Plecoglossus altivelis 2-o e} L

Hypomesus nippoensis %) o] 0 o L
Centropomidae 7443}

Coreoperca herzi 7 # o} o o o) o E

Siniperca scherzeri 271¥) o} ) o] o)

Siniperca scherzeri 3271%) o) Na
Centrarchidae 7 A==}

Micropterus salmoides W) ~ o Ex
Odontobutidae S-A}=] =

Odontobutis platycephala 5212} o) o) o) e} E

Odontobutis interrupta 42312 o} e} 0 o} E
Gobiidae )5} 3}

Rhinogobius brunneus 3¢} o) 0 o e} e} L

Number of family 8 10 10 9 10

Number of species 29 39 38 24 37

E: Korea endemic species, En: Endangered species, Na: National monument, Ex: Exotic species, L: Land-locked form, Ca: Catadroous from,

RA: Relative abundance (%).

d &2 £ #43%] Fhaste] Ay
T A9 MA3HA] de ez Jepgel dalReld o
fie 2ol AR Soldt AlrgA S 7HA 3 gled,
D43 B 42 em Dol A 3 83
B 2T Aol Wow PRED £ Yy seln
ol El ®Ro] (Carassius cuvlerz)-‘i} W 2 (Microp-
terus salmoides) 2%2] A2 o] &elH =), wiol 3
Aol A 2005430, v 200830 2go2 xae] &
1= 2 eH(Choi ef al., 2005; NFRDI, 2008). o] & =3} uf
2 EAA 0] 735 ol Fz do] & AEE Ao =
wEhe dodlE= Aoz ¥WiEs 9)e](Yodo and Kimura,
1998; Ko et al., 2008; Lee et al., 2009) A Q& Lz &3}
AL 8 Zejyiqle] W esiotm Aehdn.

AZtell MA B ol B AN 103 37Fow
237} 129} 55% (Choi and Kim, 2004), 7} A 93} 47
% (Mam, 1997) Brbe= Hgl o HAA 107} 36F Nam
et al., 1998)3 = v]43lgl 7 HA7} 83} 24F (Kimet al.,
2010) Rope g2 Aoz Jepdoh

¥ 2

W) oA T2 R BEN71F 72 Gobio-
botia macrocephala)$t EAYo] (G. brevibarba)?] A1
S okelnr] $sled 20106 107) AAL AA st

AR A F 23T o152 107 37F)%
I3, $AF2 ¥)Eha| (Zacco platypus, 36.2%), o2 A=z
73] (13.2%)9F EAFe] (12.2%), 1 B2 2 2] (Core-
oleuciscus splendidus, 8.1%)8} Wol (Rhinogobius brun-
neus, 4.9%) 59 08 93}7 ‘?ﬁf}?\i‘:} 295 3
FTTHEL 18F(48.6%)0)3lom, BAR P92
= FFEe} BAke] 2%0] 33l Xlxd% £33 o
22 TAZ $AIE BAE 3 AT AE(St. 1~3)8 =
F(St. 4~6), FF(SL. 1~1002 I FEEG o sFa
5 AT A dA 2 WolA| 1L, s A48t F
2|4 AR FobAE e Bolch 2597
Tl A7 el AT Bo] 4]l of gl
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