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Community Structure of Fish and Inhabiting Status of Endangered Species, Cobitis choii and
Gobiobotia naktongensis in the Ji Stream, a Tributary of the Geum River Drainage System of
Korea. Ko, Myeong-Hun, Shin-Joo Moon, Sang-Jun Lee and In-Chul Bang* (Department of
Life Sciences and Biotechnology, Soonchunhyang University, Asan 336-745, Korea)

Community structure of fish and inhabiting status of endangered species, Cobitis choii
and Gobiobotia naktongensis were investigated in the Ji Stream, a tributary of the
Geum River Drainage System of Korea from May to October 2011. Ten to 23 fish spe-
cies inhabited upper stream (St. 1~ St. 4) with a Aa-Bb river type composed of mostly
pebble and cobble bottoms, 16~ 28 species did middle stream (St. 5~ St. 7) with a Bb type
composed of mostly cobble and boulder bottoms, and 20-29 species did lower stream
(St. 8~ St. 10) with a Bb-Bc type composed of mostly sand bottoms. A total of 44
species belonging to nine families were found in the stream during the survay. The
dominant species were in the order of Zacco platypus (37.2%), Pungtungia herzi (5.8%)
and Pseudogobio esocinus (5.5%). Other abundant species included Acheilognathus
lanceolatus (5.3%), Zacco koreanus (5.2%), Hemibarbus longirostris (4.9%) and Squali-
dus gracilis majimae (3.5%). Among residing species, 16 species were endemic to Korea,
two (Cobits choii and Gobiobotia naktongensis) were endangered, and one (Micropte-
rus salmoides) was non-indigenous. The similarity index based on species composi-
tion and abundance clearly delineated the fish community of the Ji Stream accord-
ing to the three major sections, which were defined at the above. Dominance index
gradually decreased toward downstream, while diversity, evenness and species rich-
ness indexes gradually increased toward downstream. The two endangered species,
C. choii and G. naktongensis co-occurred at the lower stream due to the prevalence of
a sandy substratum.
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Fig. 1. The study stations of ichthyofauna (left) and minuteness investigation stations of Cobitis choii and Gobiobotia
naktongensis (right) in Ji Stream, Chungcheongnam-do, Korea.
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Table 1. Physical characteristics of each station in Ji Stream, Chungcheongnam-do, Korea, 2011.

Stations River Water Water River Bottom substratum (%)*

width (m) width (m) depth (cm) types M IS G P C B
St. 1 30~40 5~10 20~50 Aa-Bb - 10 - 20 60 10
St. 2 40~50 15~30 20~60 Bb - 10 10 40 40 -
St. 3 100~120 30~60 50~60 Bb 30 15 10 20 20 5
St. 4 60~70 40~50 30~100 Aa-Bb — 20 — 20 40 20
St. 5 70~80 30~40 50~100 Bb — — — 10 30 60
St. 6 80~100 50~60 50~100 Aa-Bb — 20 — — 30 50
St. 7 100~120 50~70 30~100 Bb 10 10 20 40 20
St. 8 150~180 30~40 30~50 Bb - 10 - 20 70 -
St. 9 80~100 50~60 30~100 Bb - 80 - - 10 10
St. 10 150~200 30~40 30~100 Bb-Bc 10 80 10 — - -

*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<)

Table 2. Water environmental factors measured at the study stations in Ji Stream, Chungcheongnam-do, Korea from

May to October 2011.

Water temperature Conductivity

. _ DO(mgL™ H
Stations (*C) (us cm™?) (mg L) p
May Aug. Oct. May Aug. Oct. May Aug. Oct. May Aug. Oct.

st.1 186 214 21.6 148 91 % 8.51 8.59 9.48 572 733 544
st.2 228 224 24.2 201 112 143 1205 8.74 9.78 9.17 806  8.09
st.3 205 227 24.4 188 104 158  10.87 8.56 8.23 811 682  7.15
St. 4 217 246 25.5 215 113 156 9.07 8.10 8.83 729 618 795
st.5 211 254 25.0 173 115 147 8.40 8.14 8.58 753 664 623
St. 6 21.8 259 26.5 178 114 147 1062 8.19 10.18 785 646  7.35
st.7 228 269 27.4 176 119 146 9.91 8.06 11.00 8.16 674  8.06
st.8 234 266 26.0 175 119 136 11.17 7.79 8.81 739 591 897
St.9 218  26.8 25.5 193 120 134 9.91 7.33 8.32 6.06 657 877
St. 10 210 277 27.4 185 128 136 9.25 8.13 8.64 722 803 7.8

vl A A JeRgith DO 2571 2 o] 71 B gia herzi (6.7%)%ch. AFdS o2 93 &8 s

%A, AAEANME vwd FAF Ade] FFAYdRG 7N e} Futa}, o] Carassius auratus, =7} Microphy-
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AV Blgo] e ¥ BAE nol ThE 43 3}
o2 H9lom, tf& XA KT St. 5= F=FAPI Pseudo-
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Table 3. List of fish species and number of fish collected in Ji Stream, Chungcheongnam-do, Korea from May to October

2011.
o Stations RA*
Scientific name Total Remark**
St.1 St.2 St.3 St.4 St.5 St.6 St.7 St.8 St.9 St 10 (%)

Cyprinidae
Cyprinus carpio 9 9 0.13
Carassius auratus 3 70 44 10 1 2 130 1.89
Rhodeus ocellatus 3 3 40 1 3 7 57 0.83
Rhodeus uyekii 5 14 1 3 2 25 0.36 E
Rhodeus notatus 3 10 87 10 7 10 3 130 1.89
Acheilognathus lanceolatus 24 90 59 37 41 40 14 15 43 363 5.29
Acheilognathus koreensis 5 10 9 5 29 042 E
Acheilognathus rhombeus 80 6 3 6 5 11 17 128 1.86
Acheilognathus macropterus 1 2 2 5 0.07
Acheilognathus chankaensis 4 4  0.06
Pseudorasbora parva 12 22 4 3 41  0.60
Pungtungia herzi 98 83 26 20 21 24 87 18 11 7 395 5.75
Sarcocheilichthys variegatus wakiyae 20 68 11 10 109 159 E
Sarcocheilichthys nigripinnis morii 3 17 1 21 031 E
Gnathopogon strigatus 6 3 9 0.13
Squalidus gracilis majimae 142 70 2 18 3 4 239 3.48 E
Squalidus chankaensis tsuchigae 16 22 43 81 1.18 E
Hemibarbus labeo 1 6 15 14 36 0.52
Hemibarbus longirostris 21 175 18 16 28 1 20 20 32 7 338 4.92
Pseudogobio esocinus 68 65 23 15 8 9 35 23 134 380 554
Abbottina springeri 9 9 0.13 E
Gobiobotia nakdongensis 20 180 200 291 E
Microphysogobio yaluensis 7 103 7 4 3 271 34 185 2.69 E
Microphysogobio jeoni 32 32 047 E
Rhynchocypris oxycephalus 2 2 0.03
Zacco koreanus 15 125 125 93 358 521 E
Zacco platypus 368 550 355 240 165 113 197 160 144 260 2552 37.17
Erythroculter erythropterus 3 3 6 0.09
Opsariichthys uncirostris amurensis 18 5 8 12 3 18 27 91 1.33
Squaliobarbus curriculus 10 6 18 34 0.50
Cobitidae
Misgurnus anguillicaudatus 4 7 1 1 1 24  0.35
Misgurnus mizolepis 2 1 3 0.04
Iksookimia koreensis 22 32 1 27 2 1 8 5 2 100 1.46 E
Cobitis choii 2 5 240 247 3.60 E, En, Na
Cobitis lutheri 7 1 8 22 4 80 122 1.78
Bagridae
Pseudobagrus fulvidraco 1 1 001
Pseudobagrus koreanus 1 9 14 7 15 7 1 54  0.79 E
Leiocassis ussuriensis 2 1 3 7 5 18 0.26
Siluridae
Silurus asotus 1 4 5 0.07
Amblycipitidae
Liobagrus mediadiposalis 7 4 14 25 0.36 E
Centropomidae
Siniperca scherzeri 9 3 12 0.17
Centrachidae
Micropterus salmoides 7 3 10 0.15 Ex
Odontobutidae
Odontobutis interrupta 22 11 14 25 6 1 6 2 87 1.27 E
Gobiidae
Rhinogobius brunneus 6 22 32 2 4 2 51 20 2 18 159 232 L
Number of species 10 21 23 20 18 16 23 25 20 29 44
Number of individuals 710 1275 809 594 468 375 677 443 354 1160 6865

*RA: Relative abundance (%), **E: Korea endemic species, En: Endangered species, Na: Natural monument, L: Land-locked form, Ex: Exotic
species
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Fig. 2. Relative abundance of the fish species found accord-
ing to section in Ji Stream, Chungcheongnam-do,
Korea from May to October 2011.
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E7}2] 7} (Amblycipitidae), 72 2] 2} (Centropomidae), 714
233} (Centrachidae), EA}2] 3} (Odontobutidae), %H5-o]
7} (Gobiidae)= 1% (2.3%)old=t 28F F /5> 74
AlEe] R. uyekii, Z'FAE A. koreensis, #&117], =11
7], A&, ZEA, QA 3pnia), Euiz), @A =2A],
A2AY, 27 Iksookimia koreensis, 7] &%), =54}
N, A7, d55Ake] 16502 AA| 36.4%F 2443}



362 agE - 24

z. platypus | 59
H. longirostris [ 7-36
P. herzi | 727
G. nakdongensis [l 573
Z. koreanus [N 542
c. choii [ 48°
S. g. majimae [ 419
P. esocinus [ 397
M. yaluensis [l 3-44
R. brunneus [} 2:56
others [INNINGE 1 -

0 10 20 30 40
(A) Spring (May)

z.playpus | 35 o
P. esocinus | N 526
P. herzi |IIIIIN 6.16
H. longirostris [ 499
S. g. majimae [N 4.90
A. lanceolatus [N 491
c. auratus [ 470
R. notatus [ 2.85
Z. koreanus Il 2.60
A. rhombeus [l 2.43
Sy
0 10 20 30 40

(B) Summer (July)

2 piatypus N
A. lanceolatus [N & 68
Z. koreanus [N 7 52
c. choii I 457
P.esocinus [ 421
R. brunneus Il 3.93
M. yaluensis [} 3-89
P.herzi Il 375
G. nakdongensis 1l 3.17
A. rhombeus [l 2.94

Others I 5.5

0 10 20 30 40

Relative abundance (%)
(C) Autumn (October)
Fig. 3. Relative abundance of the fish species found accord-

ing to season in Ji Stream, Chungcheongnam-do,
Korea from May to October 2011.
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Fig. 4. Dendrogram for the cluster analysis based on sim-
ilarity index of the fish species found among the
study stations in Ji Stream, Chungcheongnam-do,
Korea from May to October 2011.

A & 2Fe dodlx= Aoz BHyHT 9
o] (Yodo and Kimura, 1998; Ko et al., 2008; Lee et al.,
2009) |42 ¢) wLIE]Y 3} Fabe] Basht

3. ZAEY L HAE ¥4

7 AAEANA ekt $AEE ol Al 3]
gom, st 6nte] FAAYR el oA FS A7
A el Fupah, @apwrt 47 278 2 elA, slza], 21
20, 27, mEEA 1) AR obsEelgl
o}. ¢4 = X4 (Dominace index) St. 1] 0.722 7}3}
BT, SR A Ao ashs AFe By
om, St. 73} St. 10¢] 0.430.2 7}&F Jelt) tlekx x|
4= (Diversity index)= St. 17} 1.492 7}A ko, ¢
Aoz dfE ZA4F FolAr AFE BN St 7
o] 2.330 2 7} =4 Yelgtl #+5% A4 (Evenness
index)= St. 10] 0.652 7} w9k, St. 80] 0.78=2 7}
2 kA, A o2 0.65~0.75 Abo] & W]S=3t ek
Rtk ZFH© X|4=(Species richness index)= St. 19]
1372 7} Yok, St. 100] 3.972 71 =gkon, HiA)
o7 FFE ZAPF oA AE Bl (Table 4).

o8|t LAEAE 53 FAI= Zk(Primer 5.0)% A
AVt A3} Fig. 49} 7Fe] et} St. 1~St. 43} St.
5~St. 7, St. 8~St. 102 717}t she] a5 o8 Fo] A



22 F4 XA

Table 4. Community indices at each station in Ji Stream, Chungcheongnam-do, Korea from May to October 2011.
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Stations
Index

St. 1 St. 2 St. 3 St. 4 St.5 St. 6 St.7 St. 8 St.9 St. 10
Dominance index 0.72 0.57 0.55 0.55 0.62 0.63 0.43 0.44 0.50 0.43
Diversity index 1.49 2.03 2.07 212 1.98 1.86 2.33 2.49 2.26 2.32
Evenness index 0.65 0.67 0.66 0.71 0.68 0.67 0.74 0.78 0.75 0.69
Species richness index 1.37 2.80 3.29 2.97 2.76 2.53 3.38 3.94 3.24 3.97
R 2 TEEe A4S B 5 A TRE SRA oEQl wEle) Agmial, YA, BEA, 1)
SR et & H 77k 27N 52| o]F= Fol vl o] AAste] o

4. 9152 W=

Aol Hgk o] 7 AT Wol o] F A A sk,
200032 E] A=Al 24} dgko 2 Shim and Park
(2000)3} Park and Kim (2009)l] 2J&f o]Fo]% 31, ME
(2009) S o8 AA FFH7F EARE ST (Table 5).
Shim and Park (2000)2 A2z} AZApAzAL dsto =
Aok 99 147 A% & 2P 43} 19%-E, Park and
Kim (2009)-> A3} A=A2tdgd 24 dgtoz Aok o
A2 87 AHE FAFEle] 43} 21F0] AMA e Aoz
B389l 3, ME (2009)= A 355 24K 43
25%0] AMAse Aoz By ¥ A AA A
FAARE 35 A 97HA 107] S A ste] A
2 ZAFE AAEE A3} 93} 445¢] Z3le] o] AT
o} wlwste] B w2 F47F Aok 53] oA o
T Z8EA] b2 W7 Fel| &3 AMA oIF F
20 2e] =2 P. fulvidraco, =571, thx7] o] Leio-
cassis ussuriensis, " 7]Z}2] = 7], 71 #e] A7 7
o A2 3te] EelE gl en, oJel3t o] FellMx ofef, 3
Z3=71 R. ocellatus, &3%]2] A. macropterus, 2311
7), FEA, A, PARA, BEA, 2} F7h2 A
Alo] FH. ol@ e AAATA 2E AR
AAE ob92t A 2 Tahw AP 24}
sS4 gkepr) wo gerEch

Aol 8T 07} 44%9) o F4E AT T AR
Bladled & v 103} 413 (Son and Byeon, 2005),
2734 33} 363 (Hur et al., 2010), 7+ 83} 363 (Lee,
2001), 74 63} 313 (Lee and An, 2005)0] A3t}
3 Huste] B gkt o3 (el A|He] o 3
ARt skgte] vrar shde] vlwA 2 BE FHglow
MARAZE Aot S5 sHRE s iEskelr] JE
o B} @2 o {7 A= Aoz Adkdn 53] 2
el ArErel= FAFol#} (Acheilognathinae) 2 &117)
24 (Sarcocheilichthys) o] &7} 10Zo]u} A28l 9)4) .,

27 A 72 Rz} 2polE melnt

5. u| &ZN 9} 3 pnpare] A2

SR M £ HAR SFQ] n|5FN e} 34w}
2ke] AR S A &8 ghetslr] ¢lste] St 8~St. 10&
147) A|HF oz FEale] HHRARE AAE1SI o (Table 6).

ZAMT AA71EE (A4543) o) FHARAA P9
71T 172 v 3N )] F2 B o] Fof
Z] SSt. 4~SSt. 59} SSt. 7~SSt. 13| A1t ] A]5}ed o
BF 3700AZ g2 JHAIZE AR E S o] 5] 28
21 Aol H R 7 Bl (8 A=) 04~1.2
mm)Z o] Fo|A| 3 =7 o3} Ay} whEH o2 vjeht
X 424 5~60cm, 84 0~30cm sec'el oJ-&H =3}
ofgf ol Al i RE AAEka QUi vl EFslE 1984
Kim and Sonel] 2] AlEog B1¥ o|F F7} Fdl5F
el WA F23h= 7oz H3¥ ¢l o (Hong, 2004),
F| 2ol = MARAZE FA43] Fo] 67) A HQl A v s

A e WA, 74, A AR
AMA ol El=E R, WA S ALt &5
fAREe] AMAElE Aoz B aE gl (ME, 2009). A
MM Wz 7E MAERE 721> Hong (2004)°l] 23] %]
2o= oz on] o]F ME (2009)c] 2] 97]A], CHA
(2009)e]l 377HAI7F A E B} Ut & AL2AF A A
A Bholl = 7|8 &Rl JHA R IR g2 3707)
A7F AR =] vl Z ANAZE A MAEE A
o2 FAEH, FF A& NARE FAN] A=
BA-AZIY 5& o] &5 v Festty gdEoh
F|(20119) F3HA 2> o] A YL HAA7IHE A533
(e - AF AR w5 MAA)E AA st HA
BeE 3l glom, 5 A&H<l 34 Beot e
ahetar g

DARAR BRI PIAE 199 Al a4
o] 2 w2 o]Fo|zl SSt. 4~SSt. 59} SSt. 7~SSt.
13645 Al e, 2 sa6 A2 W B A
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Table 5. Historical record of ichthyofauna in Ji Stream, Chungcheongnam-do, Korea from 2000 to 2011.

Scientific name Shim and Park Park and Kim MOE* Present Remark**
(2000) (2009) (2009) study

Cyprinidae

Cyprinus carpio

Carassius auratus °
Rhodeus ocellatus

Rhodeus uyekii

Rhodeus notatus
Acheilognathus lanceolatus
Acheilognathus koreensis
Acheilognathus rhombeus
Acheilognathus macropterus
Acheilognathus chankaensis
Pseudorasbora parva
Pungtungia herzi ° ) )
Sarcocheilichthys variegatus wakiyae

Sarcocheilichthys nigripinnis morii °
Gnathopogon strigatus °
Squalidus gracilis majimae ° )
Squalidus chankaensis tsuchigae

Hemibarbus labeo )
Hemibarbus longirostris ° ) )
Pseudogobio esocinus ° ) )
Abbottina springeri )

Gobiobotia naktongensis )
Microphysogobio yaluensis ° ) )
Microphysogobio jeoni

Rhynchocypris oxycephalus ° )

Zacco koreanus °

Zacco platypus ° ° °
Erythroculter erythropterus

Opsariichthys uncirostris amurensis °
Squaliobarbus curriculus

Cobitidae

Misgurnus anguillicaudatus ° )
Misgurnus mizolepis

Iksookimia koreensis ° °
Cobitis choii

Cobitis lutheri °

Bagridae

Pseudobagrus fulvidraco

Pseudobagrus koreanus

Leiocassis ussuriensis

Siluridae

Silurus asotus )
Amblycipitidae

Liobagrus mediadiposalis ) E
Centropomidae

Siniperca scherzeri )

Centrachidae

Micropterus salmoides ) Ex
Odontobutidae

Odontobutis interrupta ° ° ° ° E
Gobiidae

Rhinogobius brunneus ° ° ° ° L
Rhinogobius giurinus °

Number of family 4 4 4 9
Number of species 19 21 25 44

E, En, Na

o0 000
o0 000
m

[ N 3N ]
m

*MOE: Ministry of Environment; **E: Korea endemic species, En: Endangered species, Na: Natural monument, L: Land-locked form, Ex:
Exotic species
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Table 6. Physical characteristics of each substation and appearance number of Cobitis choii and Gobiobotia naktongensis
in lower Ji Stream, Chungcheongnam-do, Korea, 2011.

sst River Water Water  Water velocity Bottom substratum (%)* Cobitis  Gobiobotia

' width (m) width(m) depth(cm) (cm sec™?) M IS G P C B choii naktongensis
Sst. 1 150~180 30~40 30~50 15~100 - 100 - 20 70 - - -
SSt. 2 150~180 30~40 50~150 0~20 10 40 30 10 10 - - -
Sst. 3 130~160 20~35 50~150 0~20 10 50 30 10 - - - -
SSt.4  160~200 50~60 30~100 0~55 - 80 - - 10 10 2 30
SSt. 5 150~180 20~30 30~200 0~10 - 8 20 - - - 36 4
SSt. 6 150~ 160 20~30 20~50 40~150 30 20 - - - 50 - -
SSt. 7 110~130 30~40 10~50 40~75 - 80 20 - - - 8 42
SSt. 8 120~140 30~50 10~50 30~55 - 9 10 - - - 14 84
SSt. 9 150~180 30~40 30~60 30~170 - 8 20 - - - 32 40
SSt. 10 180~200 40~50 20~120 10~200 - 60 10 20 - 10 15 66
SSt. 11 180~200 30~40 30~100 10~100 10 80 10 - - - 152 55
SSt. 12 180~220 40~50 30~100 20~120 - 80 10 10 - - 85 75
SSt. 13 160~200 40~50 30~60 35~75 - 9 10 - - - 26 150
SSt. 14 210~250 40~60 100~ 150 0~10 80 20 - - - - - -
Total number 370 546

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

7 ARHGE AprbAs T2 2 eXge) f%
30~75cm sec’t, 4] 20~50cmgl A F= A2 5}
dom sfz 245 uo g AA7 AT 99
o, R4mlAls Mori (1935)e] oJ5) 4% wE® Fowm
BEA] G5 ARAGT AN Aow delg
ot o 1060940) 574 Al $xekm 34 2
Fob A Fe) vl Ao, 3 ) QAR Al Ao
A A1%lo] F7l2 W 31E ¢} (Jeona and Son, 1983; Choi
et al., 1990). 3}x|9F 1995 o] Zol|= AAIX|7} F74 3]
Zo] Gzt AFA G 7ty 37k 317} FERe)
]Eo] _\:Lg].;qoﬂu]- /q/\lg;]_‘_—_ 74__;_ LQM ou;] _—1_7]_
M= E3e] BuHA| AU (Cha, 2004). o] & ME
(2009)= &7 A7l AT A Aol Apuixir} g
MABEE Aoz Byslgl s, B A-EAL A x A
A SR 2 fAIEe] MAERE Hloz veht v

A
O

1171- (=] z]

Fxsglont wlg Faq Ao AAal7] o] F5
449 B4 Bk Besiois Bekee,

=~ o
= i

2 d7e 23 Hopz A Ao
9 @E97)% vEgAsh Aavigel ANERE set
s7] 9lte] 20119 =AbE AAlshedeh A4
1~St. 4% 3}A o] Aa-Bbd E: BbH o1 T2
At g9 wlgo] gk 10~23%9] o7k

2 AR 3

b

rlr

Y8tel 3, FH7 (St 5~St. e SAYol BbYelw sy
Fat E3 289 ulgo] Fotor] 16~23%2) )77}
e

2 st wele] W o] 3kor 20-20%2) oI
7h AlEeder A 2R 015 BE 03 44503
©H=z2 y|gln] Zacco platypus (37.2%), 0]—-‘%@2——‘"— =
7] Pungtungia herzi (5.8%)¢} =2 5% Pseudogobio
esocinus (5.5%)g o, 71 g&o 2 I2}F Acheilogna-
thus lanceolatus (5.3%)¢} #2714 Z. koreanus (5.2%),
Zu}Al Hemibarbus longirostris (4.9%), 7157l Squalidus
gracilis majimae (3.5%) 52 &o2 A5 &334y
. 238% = i’%z‘c‘r% 16 (36.4%) o2 ¥]wH =7
b, 97182 v 5N} Slpnbat 2580, 9 o]
F2 wlx Micropterus salmoides 1&0] Z&3}ich A
E 7Y ZAFAEES BAE A AR (St 1St 4)¢}
Z=5(St. 5~St. 7), 3} (St. 8~St. 10)2 YFoiR| 12, $
AEE FE 2545 dAR delxe W, gek=st
TEE, TFTHE 72 2595 dAZ FolAv A
Bolot shelM &3 FE$71E vlagole) A4mt
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