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Ecological Characteristics of Squalidus chankaensis tsuchigae (Cyprinidae)
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in Geum River, Korea
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2571 (Squalidus chankaensis tsuchigae)®] NA+ AH EAL AL3l7] 93] 20134 39HE 119717 S A
EATIT £ & G Bl BTd ST 22 3 B A2 olold Ak A £ 060
O]9l §-4&2 227~4.88 cm/sec AEHE GRS AATE 59 AHlE=1:0.86 o] YT A=AV = 6~TER 28
25~267T ofth W 2¥A o EH A Aol °1T°1Xl7] /\W?‘lq XJOI 40~69mn ©] k-2 T 1AAY, 71~89mn
o) At w294, 90mm o] F-& W 3dor FAEQE EpE Hat 2,2197 oAl 5o AL 0.64~
0.98(F 7 0.85£0.042)mn ©] S}tk AZI #|F A AL BW= 00002TL28'E AF2s al= 0.00022, Hj7lH2 b 2.81
o], AR == HH 1.06 o3t ‘340]7\3%3 Y 2% (Cyanophyta), <% (Chlorophyta), 7F % F(Bacillariophyta),
Y2} & (Crustaceae), 27+ (Copepoda), A% F(Nematota), -5 E(Actithocephala), 44 L 3(Aquatic insect)of <
5l= 32 40| B (Ephemeroptera), =& ZHE(Hemlptera) 1} 2] 2 (Diptera), g =2 Z(Trichoptera), B &5 & (Brtozoa)
57} (Phylactolaemata)ol] 451 240|782 (Pectinatella) 5 o] k. 442 A4 Jololon] AEAL 224 olo
A FHEE 2R (Algaort RS AATAT EE4E ZTF(Chironomidae) 3% 2 4489
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ABSTRACT

The population ecology (Ecological characteristics) of Squalidus chankaensis tsuchigae were investigated
at Geum River from March to November, 2013. This species inhabited midstream of the river where was mostly
covered with cobble and sand. The depth of the habitat was 30~60 cm and velocity of stream was 2.27~4.88
cm/sec. The sex ratio of female to male was 1 : 0.86. They were sexually mature when they were over two years
of age. The spawning period was from June to July with water temperatures from 25C to 26 C. Sexually
matured individuals appeared over the two year of age. Frequency analysis of total length indicated that the
group with 55~70 mn in total length was one year old, the 71 ~90 mm was two years old, and the group over
91 mm was three years old. The average number of eggs in the ovaries was estimated as 2,219 per matured female.
The number of matured eggs size in ovaries was 0.64~0.98 (mean: 0.85) mm. Calulation length-weight relation
of S. chankaensis tsuchigae show the value of contant a as 0.0002 and b as 2.81, and condition factor (K) was
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1.06 on average. The stomach contents were Cyanophyta, Chlorophyta, Bacillariophyta, Crustaceae,

Copepoda, Nematota, Actithocephala, and Ephemeroptera, Hemiptera, Diptera, and Trichoptera that belong to

Aquatic insect, and dormant bud of Pectinatella that belongs to Phylactolaemata. The diet of S. chankaensis

tsuchigae was omnivorous, mainly vegetable feed on attached algae (filament form), and mainly animality

feeded on benthic invertebrates such as Chironomidae larvae.

KEY WORDS: SPWNING PEIOD, SEX RATIO, NUMBER OF IN THE OVARY, STOMACH CONTENT
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&N (Squalidus chankaensis tsuchigae)= % o] &
(Cypriniformes) %) ¢]¥{Cyprinidae) % 2}5-X] o} Gobioninae)
EN&(Squalidus)©| &3t= Ggo]Foltt. Jordan and
Hubbs (1925)= HofollA A5z HHH #E2of tiste]
Ganthopogon tsuchigae2 7)1 A3}% 21 Mori (1935)&=
Leucogobio coreanuss Ganthopogon tsuchigae2| % 9|
Wo g 7k53519 1 Uchida (1939)= o5 SUFo|y #
9] A7)0 whet e HEATL st FUFoE A
3kt 13y Kim and Lee (1984)+= Banarescu and Nalbant
(1973)0] we} gh=al E7H4 o]/ #2& AES &, &
B Adwto] Squalidus chankaensis tsuchigae® 57 & o]
HE o7 HuslRy, FEN= EN(Squalidus japonicus
coreanus) Wtk A HlE47F Wil AaLzk @om ohg 9
12014 71 e 7 AR F ofFs & okl
(Kim, 1997). &%= Kim (1997)°0] H&4(BY), &4, =
FEEA, F), A%, GG ), ARTHEA,
St AoR 7|55kl 1L 9 AR nAl
Z9} AEdA A(Kim ef al., 1998), MG E A (Lee, 2004),
23 H(Lee, 2011) 5 A7} o]FolA fth & T2
$F02 2R Ao YA AFE A4A
o|Fol A gtou; e A At AL o]FolA uprt
ok 2 AFod e FEAE e R AR g
WA, Eeel ol 20), AR, A4 58 24
4 542 ve 2 59 49 43 2L 9T
A2g AASLA B}
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4 ARz 20139 3EREH 119704 €EE 27 57
A FHEE SHLE Fold Ak oA AAs th(Figure
D. FEH AR AN FHEFUF), 4, M2, v
(FP-1012 &%) < AL, a2 = Cummins

%

A YR EL FA A 22T 30%2 18t AHEs)
At £ AL Kim and Lee (1984), Kim (1997), Kim
et al. 2005) 59 ABTE ol L3t Y] 2AE
o] FHE AN F AALE TS ALz 4
&oto] YAlo] 7hget A MY 2AHE $I8to] 6~7H
A AAE ddeE AYE 5 B4 AseE
ZAysteleh A1 A1) Slatel 4R o4
AFEn YA a2 ZAZ 001

g
2 4>(Gonadosomatic index)E ol ATt EHSE ZAMS}
7] flske] 7ol AT 2 F YA X
oL A7Fo] 80mm o] ¢l 127445 A&t
£ Astsleh. Asde] A4S 7ol AHE A
St n| 7 Aol A mrolAR W EE o] &t A5
dEAHE fI5to] 6, 7ol AR A Ao A2 Caliper
1/20mm)= =% 35}4 1L, Peterson method (Bagenal, 1978)
| 9J3t AAu = E 3k (Total length frequence distribution)
o] &5ttt Fol Xl &7 Aol wE FE A=
gof AT J=E gotsty] ffs) WAl wA
o} HIRtEE AbgtA]7]Q1 6, 78 Y E A E Hde R
ZAEAE. AA-A 19 7= Anderson and Gutreuter
(1983) (W=aTLb(W : weight, TL : Total length, a, b
: parameter)), H|7tE=+= Anderson and Neumann (1996)<
(K=W/TL-3x105(W : weight, TL : Total length)) @&t}
A 2AFH] st 2 Al QA E AAE & 44
10704 A Aesto] 915 A7ste] 1 WEES 2AFSHY
o 23t AR A HAE Hol AFHE A7F SHkt A
of =gtete] AAsHGTh 23 WE=Y EES 2] §
3 AR FA 30% ZETH] LFAIZIL 95 A5
9 WEES A A S AHEstol AAstlen ot
Y-{E-2 Mizuno (1976), Yoon (1995), Won et al. (2008)
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Figure 1. Map showing the sampling station of Squalidus
chankaensis tsuchigae in Geum River, Chungcheongbuk
-do, Korea
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1. MAX| 24
250 AHe 2ARE §4, 3, TR 58
ALt B %—% 3t 35 godoz szl 2%

(Boulder), 7:]'ff_%(Cobble) Z9F=(Pebble), X |(Sand)7} 1
2402039 H|E&E AT 4l0] 40+12em (30~60(:m)
A ol F2 AL, §FE Y A0 500-100m), 5

£2 3.8+0.81cm/s (2.27~4.88cm/s)Z W =t} F=9f
Sae Ae4ol FEY 49 FHOE BE A9
o stelle 71 2ol AY m‘iiEP(Table 1). 20154
| 5% A7Ioh FacA 2AE AASAS 1 sl
F71=olv Ho| tha EAHo] QI AMIA 25 (algae)
7F WAlskl on ollgh A o= JENF A EA &
shong oejdt £8e B £ H4AZ HAY & Ao

2 AZEY s g digt Yol Zsttte Kim (1997)

{0

=2

Table 1. The environmental conditions at the studied
station of the Geum River

Stream width (m) 90(80~100)

Water depth (cm) 95(10~180)

Current velocity (cm/sec) 2.27~4.88(3.8)

Status of stream bed B:C:P:S=1:4:
(B:C:P:S) 2:3

Stream type Run

of et Hol7h etk HA 7leo] Jtw Wolx:
12290]= fuo] dLow HPolA Hi 497} gle
o, 3~1199 428 102808 SA8k0, 390 27|
7ILU90) $L100) deiie. olF S2o] 44
sfo] 89o] H7Ql 28T R 7] L& 3PN 27}
skl 890] 34 C°ﬂ gau o] Al7]o) 4e3} 7] o] o
6°C #ol2 e gt

N
HI

X

& 39 =l xe A 229k 33 A9 A Ministry
of Environment, 1997-2005; Ministry of Environment,
2006-2012) AE AR Stk & 252 A Aof A 2,989
MAZE 715 =3k 2 F 95 FACNA 131 Ao A
70 BRSHA dskdal BINAE 7P B A7
TA HAAG 7 A H ot Y A= T A,
3.5 AA@EA A, w2 A 84 WAGIN A1), 317
A 18.4 WA(617] AH), GA A 8.4 /A (6171 A
), 957 A 105 A ez ARG AN &4
x]x—] étﬂ 7H;<ﬂ_,_7]- 7]-X]— J—‘ﬂo]_oflr,} XI—E.7H¢] x—]H]—Z‘l
ol Bz dof 9loj A= Kim (1997)T} Kim ef al. (2005)9]
Aol dxskoict. ol *1“°Pt W2 ofFo] 9l
FHFOR AARELA o] tE AR o|YEHUoY
(Byeon and Oh, 2015) 2 %2 o197 02 2o B3|

A THE 2AR oldEA oo AYz soE
3. M|
gz YT F 205 A4 3 30l 110 A, SAo]

95 A& F7lo] tha wokow AQH|(f : §)=1: 086
2 Ueluyich(Table 2). 22709 S8 22270}
(Gobioninae)o] £3}= 4 2](Coreoleuciscus splendidus)+=
1: 17302 47l0] Wol(Song and Kwon, 1993) & £}
Aol S et AL &/ Squalidus)©ll &3k E7(Squalidus
Japonicus coreanus)+= 1 : 0.822 & 7)((Byeon, 2012)9}
2ol 9ol tha Fxsigch

4. 38

AFE AI717F 6~79 o] BER 6~TY o] 8 dt= A
ojgste dg& FAHsACH WA W= 45mmol A
127 mm ©] % th(Figure 2).

FE2AE G0l A% Aol giol
8 PRI Yotk APUERE
of v Aol 40~69me] He2 wl
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Table 2. The number of sex ratio of Squalidus
chankaensis tsuchigae in the Geum River

Female : Male

Month Female Male .
Sex ratio

Mar. 9 5 0.67
Apr. 13 11 0.85
May 10 12 1.20
Jun. 12 10 0.83
Jul. 15 13 0.87
Aug. 18 16 0.89
Sep. 16 12 0.75
Oct. 11 9 0.82
Nov. 6 7 1.17
Total No. 110 95 0.86

0] 50~60cm=
(1997)& 1t 1494y
100mm o]/ 4%t 39 o4 et Aow 25
ol AlAlshe FE7l = Kim (1997)9] Aateo 4%
Z=7b oha et Aol 34~50mn] e vE 1EAY,
51~74m® Fe& 9 2FAY, 75mm oJAFS T 3| Ao =
FAE 2 2ok FEAY A S7F Fol wEka &
Bt 34 A5 cHByeon, 2012).
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Figure 2. Length frequency distributions of Squalidus
chankaensis tsuchigae in the Geum River

5. MM M4 A Y WATHs HEESY

AL 6~THo AL FFATTE 4% o< He 7N
A7t Ags(F 70l 0.5mm o8& 7HAH, #32 1.5%
Aol Holof 9 o] o] oA QUG eBR ofF
Ao =etsto] Aol 7t Ao deEh & 2A}
A G $2L2 T0mn o) Fol A G2 o] o] FofH
. 60~70mno| STtz =] A A oM A A
%ol o] Folzl 7k A b W RE 21" 0] Hojof
2 Aol o] Fof A 7] Al&s A Hh(Figure 3). 27 o
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Figure 3. Change of gonadosomatic index with increasing of total length of Squalidus chankaensis tsuchigae

in the Geum River
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o 79 60mm, 2L S5m o444 Aol o] ol
52 (Byeon, 2012) FEAE B vls) w27 A4
Fo 48 Aol o] FolA 1 Ygitt. ol Bl Hl3)
A 427k B2y e Ao BeEE F2et 2
85 g2 ol4e] HW A4 44 st

FF ox roh 2

Aol A dE Ztert SIS A
Foln o] AL 0.64~0.98(0.85+0.03)mn

HAV Squalidus japonicus japonicus+ 7%
55mme 7S ko) 22570, 107mo] A= 7,400/ 2 7] =
Ho] il (Miyadi ef al., 1984; Kawanabe and Mizuno,
1991) /= 4 ZH4 1,87174, 274 0.64+0.03mm
(Byeon, 2012)2 42 A Qo =719 B+ L84 &
ol vl oha WA E3 GO Pt A7 EIF 27 Kok
A},

Table 3. Number of eggs in gonads of the Squalidus
chankaensis tsuchigae female from June 2013

Total length (mm) Gonad index (%) Egg number
79 7.54 846
85 5.03 591
85 4.89 538
88 7.37 965
89 4.21 642
89 5.29 654
92 11.46 2,368
95 9.02 1,063
99 9.07 2,225
106 12.78 3,894
113 10.84 4,012
144 11.09 8,647
Average 2,219
7. MEHALT

dad YL FFAeE 10957E 71517 Al#ste]
680l FHAS7 7.98%, 790 F 883%= 7MY Bk O
H 8ol 2.5%2 F43| Wor o 9] 0.74%= A
e HE Sich(Figure 4). G40 A4 FFA = T
o 271%2 7P 9k 847 spPstel 94 E 397}
Al 1.0% of3h @& Akl ofet Aut Hop & 2

6Hol A 7THol AA Abgho] o] Fojxm THo| Abgt 47|l
Ao 2 FAE AREA 7] 9] 22 25~26TC o] 3lt}. Kim
(1997)& ZE709] Abgt A17]17F 6892 FA45lo] & 2AL
Antel fAfstglou 27 oollA 89 2 F9 Abgho]
ZaEAc. AAA 7o Qo) 71 EMN(Squalidus gracilis
majimae)+~ 5~68(Chyung, 1977; Kim, 1997), &7/l+ 6~7
4(Byeon, 2012)& Z1E7]e] Hlsf tha Wil E79h=
FUstoch.

=+=Female
9r -=-Male

GSI (%)

Mar. Apr. May Jun, Jul, Aug. Sep. Oct. Nov.

Figure 4. Monthly change of gonadosomatic index (GSI)
of Squalidus chankaensis tsuchigae in the Geum

o179 e} HRtEs Fo|7 B oA o7 A%}
eV AAFE Y AR E word 4= glon AAA 4,
1658 59 gt FEE AFste ARE

o] &= t}(Anderson and Gutreuter, 1983; Busacker et al.,
1990; Ney, 1993). wjeti] o]5 £ A& HE #4517
sl Aret7121 6, 79l AT AlFate] WA L AT E(H]
BHe) 2AME ?F A= Figure 53 Zoh a0 A
AZo] TA AL BW = 0.0002TL** 2 A4 al= 0.0002Z,
o 7§ ¥ 4= b 2.812 A5 A9 oF 2.81 A|Fof vl st
© AS2 YENH A4-As dies AFE T4 1|
Rt R p7F o g o] A A S AT A7 E
BAFEY A= 5 oot AEE AlFste 8% AR
o] &-E th(Seo, 2005; Choi ef al., 2011; Kim et al., 2012).
dntA oz FA ol lof w74 b7k 3.0 Hop 2o
Zolo] Z7tukg WA 7F vldishA] o5& SJulstal 3.0 B
ot 2 g = Zojof g Hltfsith= A E3th(Seo,
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2005). =70l AMAste AEA AL S b7t 3.0
ojst2 AR STl vls| A Fol TIIsHA ghe AR U
ERtT ol YEFIET FA G2 A Bt A 2o
g Sl 71908t Aoz Azt Wk et 1.06(0.75~1.22)
2 vl ot AFES FASL At (Figure 6). &
gof R e AT = e SELeEA APt
tha dgEnh e AAZEY HEE 71E7K)e
-0.0042 59 gh= UEr L glo] AAIZE el whet
A% 7l vls) AT S77F L3 22 ol vzt
o] A A=t HRtEo A bgto] 3.2924 3.0 o]4
ojglom HTE A 7l&7]= 000272 9| ghe YERY
of % S7tell wlsl AT S7HF mErkil & o= 31th(Choi
et al., 2011). v|2tv] o} FHE70 Q) AP =ef vtE Aol
S 29 o ALY SH 719 Aoz A

20
BW =0.0002TL?8!
18 -
RZ=0.9331

16 -
n=73

Body weigth (g)
)

0 20 40 60 80 100 120 140
Total length (mm)

Figure 5. Length-weight relationship of Squalidus
chankaensis tsuchigae in the Geum river

2.0 r
y=-0.004x+1.331
n=73
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c
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c
o
O

0.0 .
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Figure 6. Condition factor (K) of Squalidus chankaensis
tsuchigae in the Geum river

tsuchigae in the Geum River

Table 4. Stomach contents of Squalidus chankaensis

Taxa

Spring

Summer

Autumn

Cyanophyta
Dactyloccopsis
Merismopedia
Oscillatoria
Phormidium
Nostoc
Gloeotrichia

Chlorophyta
Pediastrum
Nephrocytium
Scenedemus
Ulothrix
Hormidium
Spirogyra
Mougeotia
Closterium
Cosmarium

Bacillariophyta
Melosira
Cyclotella
Fragilaria
Synedra
Achnanthes
Cocconeis
Stauroneis
Frustulia
Gyrosigma
Pinnularia
Navicula
Gomphonema
Cymbella
Nitzschia
Surirella

Crustaceae
Moina
Bosmina
Chydorus
Alona

Copepoda
Cyclops
Thermocyclops

Nematoda
Acnithocephala

Palaeacanthocephala
Acanthocephala
Insecta(Aquatic insects)
Ephemeroptera
Baetiella
Baetis
Nigrobaetis
Rhoenathus
Epemera
Hemiptera
Aphelocheirus
Diptera
Chironomidae
Trichoptera
Hydropsyche
Brtozoa
Phylactolaemata
Pectinatella

++

++
++

+++

29
11

—_ o =W

92

32

++
++

+++

+++
+++

+++

++

113

22

79

+: Rare, ++ :

Common, +++ :

Abundant
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Ho| &2 g2 5 (Cyanophyta), =25 (Chlorophyta),
-Ff?t%(Bacillariophyta), H7+-2(Crustaceae), 2.7-7(Copepoda),

%F(Nematota), 755 E(Actithocephala), =A%
(Aquatlc insect)o]| 43t 3FAHo] H(Ephemeroptera), =
2 A} &(Hemiptera), T}e]+(Diptera), 'd %= 2l =(Trichoptera),
B g 5= (Brtozoa) I] 37} (Phylactolaemata)o 43l &
1 0] 7] ¥ | (Pectinatella) %o} S o] 2 tH(Table 4). A4

& A oo AMAoR FBA Holdl £AEE
S50l 38 Holo2 ol gm glglrh. ol o glof
A ABAE Ryl S Ao 25 (Algo)
b oS A5 FE4S 2thF(Chironomidac)
$30] R )5tk o BolE A4 Ho|S T 43
stglom Fat 7FEol= of Bl vl A4 HolE Wl
AHstA Adol & ZtolE YEbH ST a7 A4 Ao
= A 257 A5 o A5t Qlo] HRRRE
A oa A Aoz AztEr 53} 7hSoll= o=
B2 25771 Jo] 584 HolE FE AT Yer
AZrEh 84 9ol F MAla gl o] =ALS
o] F-5o] Ao A G0l 53.2% o] FoE mj FH3}
o Ztht G55 ohF A4St Qlo] 7Y Fash Hol
dog A&t Qo 4R, 874, g sE 52

ol AAsHA gtem J3t 7kl floA &dsq
ol Yol AA wet JAS Eested ol FEN
o] MAIXJof o5 Ho|7} ol Fof AL EAsHA| 2 Ao
2 AZEY FEle a4 27 AE A, #AES
52 AA%THE Kim (1997)9] 7jﬂr"ﬂﬁ FARYL A
A5t o AlEA Holo 9lof A& xZtat AlE Aot o
Al FE FA2R 27 F2FE T2 AL 9l
2Fo)& Ye k. QEA Squalidus japonicus japonicus—

FHAeR BEAT P2 ke 91 eH(Nakabo,
1993; Kawanabe and Mizuno, 1991). ¥ £9] /JA|+ &
g SAAE £ B mrke AAA Fee] A ¢
2 AAAE & pelals Aol SAHEoF & Aow A
ZHge},

[e)
S
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