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Ecological Characteristics of Korean Slender Gudgeon,

Squalidus gracilis Majimae in Sinan Stream, Korea'

Hwa-Keun Byeonz*
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ABSTRACT

This study surveyed the ecological characteristics of Squalidus gracilis majimae at Nakdong River tributary Sinan
Stream from January to December 2020. The species inhabited the riverbed that was mostly covered with gravel and
sand. The water depth was 27-158 cm, and the average was rather deep at 54 cm. The stream velocity was slow at
0.41+0.19 (0.24-0.86) m/sec. The gender ratio of females to males was 1:0.73. According to the total length-frequency
distribution, the age indicated that the group with less than 50 mm in total length was one year old, the group with 70-69
mm was two years old, and the group over 70 mm was three years old. The total length of sexually mature fishes was
50 mm for females and 60 mm for males. The spawning season was from June to July, and the water temperature was
20.9-23.4C during the period. The prosperous spawning season was July. The average number of eggs in the ovaries
was 1,009 (595-1,630) per matured female, and the matured eggs were yellowish and spherical with a mean diameter
of 0.78+0.08 (0.57-0.83) mm. The live foods were S. gracilis majimae Protozoa, attached algae, zooplankton, and
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aquatic insects. The feeding habits of S. gracilis majimae are omnivorous, but more than 80% of the stomach content

was aquatic insects, Chironomidae spp. The larger the size of this species, the greater the amount and frequency of

eating aquatic insects, which are animal feeds. The population that ate aquatic insects did not eat vegetable food.
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NE7N(Squalidus gracilis mgjimae)= ) o] Z{(Cypriniformes)
% o]ZHCyprinidae)ol] Hol= oFolth. & Fof ol
Jordan and Hubbs (1925)7} HoFA] ts7toA = &
2S Guathopogon thsuchigae=® A% 7]A5}F 3L Uchida
(1939)9} Mori (1952)%= Vol G srigans, G mgime, G
coreanus = 3Z0] BEF= Ao 2 7| 23519 T) Banarescu
and Nalbant (1973)= Rz FX]o}ZHGobioninae) ©]Z9]
et AE Aol A gh=At Grathopogon®} Squalidus <5<
woto] 7l&sioleh 1 % SAk Guathopogon®} Squalicus <5
of gt 73t AAE, M, vlAEE Fofl sl Kim
and Lee (1984) A+17} 3= At o= A =70
(Squalidus) %50l &38t= 2 E7NS gucilis mgimae), =71
(S japonicus coveanus), ZrH=7N(S. chankaensis tsuchigae), =7l
(S multimaculatus) 5 4&°] #E3E8k= o= dTA QUL
(Kim and Lee, 1984), 7124 stng202 Asjolat
Gojoto s Gl shHo] Bashy Faoto R 95
= AeadAodA = YA folor o] E{iE o]
A A181al Itk (Byeon and Oh, 2015). 9] £ ofF 0
2= S gadlis minkiangensis7} F=tol| B35t S gucilis
gracilist= Qo] EEZFCHChyung, 1977; Kim, 1997). 71
2709 FEL Park et dl. (2005), AFeHE5-S Park ef al.
(2005), “J7d-> Kim et al. (2020) “L2fal m]FaialZo] ofgt
ZA 5k} YA nlAlAtE 9 AlFSR Lee e dl. (2009)2F
Lee and Kim (1998)°] 9jaff A= 3lct 71=7Rol gt
HH A0l AL Jeon et al. (2018)2} Lee et al. (2017)9]
o|FojF o Ao FHEE 715 Skl it &
T o R B 2AP} o] Fo]xl Adejo]thSohn,
2009; Sohn et dl., 2015; 2017; 2018; 2019; Song and Park,
2018; Yoon ef dal., 2018). £ Zof tjst BF9} 7]A1=9
Uak A AEHoR ofolH ghort AeH S
diet ZAE oS vlEe A olnE R F¢ HEal
oA TS AL A Tl tiek 2A Al
Agolet. Wt 2 ol therom AAshe e 94
Al &sh= Al =Y A4)R] 2, ],
B, AFEA7|, Zkpe) Ho] A7), A T RAFSHY]
2 FO| A} HAE 93t 7| 2AR S nhskala} gk

7

A TAR= AR ARl §1AIEE AR o487 54
™ =77 1198HX|(36°14" 24.17 N, 128°39" 09.5” E)
of A 2020 1-9HE 2020 12€74A] wfjd AAJsHIT
(Figure 1). o]29] H7& Euj(= 6x6mm)T} (L
=, 4xdmm) 2 S, AN EEEL BAA 10%
formalino] 1783ttt 71E7N AAA9] 7]&, 72, 4],
SHE, 9, 5, SHITE 5w 15209 14418 712
07 7|2 dEFEAAREAR 22 EASAVI(YSI
S56MPS, USA)= S48, 4 452 HAE RS
AFP-211, USAYE ALafo] 24alic). k53 22
Ag] 248 WY (Yardage pro Tour XL, BUSHNELL,
Japan)& 0|83} 31 sHAFFZ = Cummins (1962)0] 9]7
sto] AaolA Seto g AEsigich JE wE HAE
Sfet 3 A AE ERlsto] o E st eH AlF

(Weight, W)} 2844 9] FA|(Gonad weight, Gy)+= ZZ}F
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Figure 1. Map showing the sampling station of Squalidus
gracilis majimae in the Sinan Stream, Korea.
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Ae ol-&sto] 0.01g TRI7HA] SAskeE A& S
Z4~(Gonadosomatic index (%) = GW/Wx100, GSD)E L5}
o] AR 71E A5 tHMiller, 1986). AJ2] 7153t 7iA]
O] Z%H(Total length, Tr) =ZL7]& elst7] fls A=A 7
Alof| thalf YAl FEAPTF =2 5, 6ol AHRTE 7HA 9
%S 1/20mm vernier calipersS AF&3}0] 0.01mm7}A]
S5 Zeba(cluteh size)E FASH| f15ko] A4
Fpa 1 22 5, 620] AU B F AL A
7} 5.0% o143l 3L 1ol Somm ol4el 107441 Aeial
of WAL ol s Agelinh el HEe
1/20mm vernier calipersE AR5} 0.0lmm7tA| %3
Ak 2 Y AFFAHS fIske] 4RFAI7]R1 S~ A
= HAY AAH(Total length)S =43} 3L, Peterson
method (Bagenal, 1978)9] 2]gt Z#4HH =2 3 (Total length
frequence distribution)S ©]-83}4ct & £9] A4S XA}
5l7] flsto] ol Ego] g e AHE MATE=
tAro 2 3ekA|(ZA 50mm BTl 50~69mm, 70mm ©]A})
o7 tpo] 217t STRAIA Aesto] Ak YEES 2AF
skt skt 2AF oAk ZHAlE Hol AR $7t SRkt
Aol =gtete] AAlskeleh $15 Aolste] ¢ WEE=
A ES ARgete] HASI oM A3 YEES
Mizuno (1976), Yun (1995), Won e al. (2008) 52 =7}
S| Azt F7sH3iTt.

-

o
Za W o

& GAANE03melA Welsie g2 o))
115kmol s 2918 gelold U5} ARel gHo TR
Bl A2 sholthKwater, 2007). ZA} 4:010] B}E-L

Table 1. The environmental conditions at the studied
station of the Sinan Stream, April 2020

Stream width (m) 35.4(27~48)
Water width (m) 6.2(4.8~10.6)
Water depth (cm) 54(27~158)

Stream velocity (m/sec) 0.41(0.24~0.86)

B:C:P:G:S-=

Bottom structure (%)'X 10 : 10 : 20 : 30 : 30

Stream type Run

27~48mo| 3L, &2 Bt 6.2m FokAL, R A
A, =2, vk Fo] QIste] #asiicy 24 27~158cm
o]olT Bt SemE Tt 709101, 94:0] 0.410.19(0.24~0.86)
m/secE =30, ST R= EE(boulder), 2-2E(cobble),
Z9F=(pebble), A2 (gravel), Hf(sand) 5©] 10 : 10 : 20
- 30 : 309 H]&F A7 Wejs} EEEATKTable 1).
1EA9] 28 AAAE ol T2k ol A S4do] tha 2
9 §0l2 F402 AAlsla Slgoen] ofe A}
218 o] Aakk sPolE U8 HE ) 24
o] 150cme] ™ HF4=Ho] BEa} I sHidoll= 59|
CF AABHIL Q19T FAL 0] 7]t 0] U g}
of glo] 718 1o AR -5.9C 0] o]F HRH L
Z Asste] 8ol 334T = Fatof gt £ thA] gasal
th 22 1] 87T R 7Hd RQlaL o]F &Aoo m 4
Sot7] AlZkste] 8ol 7HY =& 28.6Colqith 23} 7
29| W3l= s o] ARbAQl AdA A4S UEhiaL
ATt

Zl
S
=
=}
T

2} 420] o] Fojx =
AL 27 50mm o]

o} Ui Blst F st
ZAPIZE F¢ 2 456707, 72 33470A| =
A= 10 0.73(female : male)2 7o) tha WktHTable
2). 24Kk ol wet Qo] A Aol7h ek glglont
e7to] Smt AR Be A A FUstat 2
(Squalidus japonicus coreanus)+= 1 : 0.82(Byeon, 2012), Z-=
MN(Squalidus chankaensis tsuchigae)+= 1 : 0.86(Byeon and

o4 -2 AAlo] ZHssa A
o

0o b

[}
—
=

Table 2. The number of sex ratio of Squalidus gracilis
majimae in the Sinan Stream

*B (boulder, >256 mm), C(cobble, 256~64 mm), P(pebble,
64~16 mm), G(gravel, 16~2 mm), S(sand, 0.1~2 mm) by
Cummins (1962)

Month Female Male Sex ratio
Jan. 21 19 1:090
Feb. 23 16 1:0.70
Mar. 38 29 1:076
Apr. 69 64 1:093
May 65 39 1:0.60
Jun. 24 15 1:0.63
Jul. 83 54 1:0.65
Aug. 38 28 1:0.74
Sep. 22 16 1:073
Oct. 28 17 1:0.61
Nov. 21 19 1:0.90
Dec. 24 18 1:0.75
Total 456 334 1:0.73
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Yoon, 2016)] 4u]= 71872k ro] gkl 4| Ha)
Ml FAuI&0] o). 1B Bolel ZHEso] vls)
hAL] A FAHI} ok o] AAlsle oJoiut
(Cyprinidac) o}52] 7% ozlo] 70l Hla| A7} ok
4 g oukEel @4} U751 5Tk Byeon, 2020).

3, BT U SIS

2
)
>
)

I AREA7]R] S~6dof AHE THAY] A
5}o] Peterson method (Bagenal, 1978)0] 2J3t AAH+1
L= E 3 (Total length frequence distribution)E ©|-&3}o] &
22 25tk A9 AR A4 OIS 28 4mmol A
91.3mm o|¢lct. AARI=Faro] glo] 3709 Yoz 1
Folglom Aol s0mm Rk vHWEAY, 50~69mm- RF
294y, 70mm o) W3 o2 A= QI thFigure 2).
Kim (1997)& 73} $-1'do]H 40mm, F7g0]80mm ©]/<]
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Figure 2. Length frequency distributions of Squalidus

gracilis majimae in the Sinan Stream from May
to June 2020.
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AL 51~T74mm, 75mm oA TRBUA R A5t
(Byeon, 2012), 2+&7l= Aol 40~69mm+= THEA, 71
~89mm= TR, 90mm oJAS T Ay o7 AJASHY
=1d|(Byeon and Yoon, 2016) 71E7l+= 2= o) sl A+
=7 = E7Re) oA AT £-E71(Gnathopogon
strigatus)+= TH {0 56mm, 2 0]H 80~90mm7+A] A%
3ol 71579} T Zfol7} Slole(Kim, 1997). Qo] &
Eol= ZLAER S, gracilis gracilis~= Z%0] 50~80mm
o5} H Kol 40mm= s Ao el glens
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Figure 3. Change of gonadosomatic index with increasing of total length of Squalidus gracilis majimae in the Sinan

Stream from May to June 2020.
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)

eheIck(Figure 3). AAHIERER 248 Aeo] 7]
g 26 A(50~69mm) A A %ol ool Hir.
S wi2d Aolwl B 42 Aol ofRojxt 2L
24 AAAE o] 60mm BIEHe] A9 A o] o]
A4 gomz ozle] 47 Bk A Aol UK 47

Tt O

J=rol HQUeh &7l tigt A Aol it 71E
152 gler 719 49 422 60mm o), #AE
S5mm ool /g2 Aol o]FoIA et AolE
BRI 2 EKByeon, 2012). FE7le ¢4 25 70mm o)
sjofopat A& Adessto] 21zl wlsl =A| Aol olFo]
#(Byeon and Yoon, 2016) Fof wj2} 2fo] & Leh it
S/l w290 JAASS she Ao= dA gl
(Kim, 1997) =foll A4lsh= EE09F S70E5(Squalidus)
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Figure 4. Monthly change of gonadosomatic index (GSI)
of Squalidus gracilis majimae in the Sinan
Stream from January to December 2020.

5. M| =F

A2 AN 7S 2k 915 o] Bl Y(15~202)
AYE AAE o BF Y44 FASE 24}
A ckFigure 4). -4 X5 4YEE YA LA 571 F4 3]
718t 5ol AAL 8.10%, A 1.45%= 7Y =

Haxstz] AlZske 6d oF A 4.42%,
daskglon 8o oA 1.74%,
T 0.56%% HAAE et ok 780l A Foll
A L ANAI7E Akt 3 o] S8 o] Aol ¢l
B AR AR HES 74T g9t uhek B 2}
solo M Abeto] 691El AlZHElo] 790] Bk A
o ALASE 78R 68 B B8] gasigen
2 Akho] 79 ) 690 YFHOR o|Rojzl Aow
detETh AREAI7] 9] =22 20.9~23.4C o8t} Kim
(1997)3} NIBR (2019)0 A= AF2A] 7|12 5~69 245}
of B 2A} AR} thh Holzh QUgitk. TUPA AAFHE
=1L AERe 4t Al7]= 6~T7Y(Byeon, 2012;
Byeon and Yoon, 2016)Z2 Z1&E7 FYst¥ct. Lo
HAEZSI= S gracilis gracilis®] AFHA 7= 5~692 71
=7 Hrh o] Al7]o] 4TS sF¢itk(Kawanabe and
Mizuno, 1991).

stov] ol tha

T3 1.20%2 52479]

ke 3 dsito] 37|

Epet Jete] 3715 2ARH| flsto] A4 T
A7 7HE 22 5~6€0] A-E dA=10)S o=
ZAFaETE 2ARSE 4719] AR M= 53~78mm )9O
o, E4E 595~1,630702 HF 1,009702 vreRg)
(Table 3). 273} Al5o] S7185 Zekrt $71 shelaL
Aehe B2 beiS mn 1Yo R F7]= Bt 270]

.

Table 3. The Number of eggs from ovaries of Squalidus gracilis majimae in the Sinan Stream from May to June 2020

No. Total length (mm) Weigth(g) GSI (%) Egg number
1 53 2.38 9.66 595
2 55 2.17 11.52 689
3 61 3.24 10.19 786
4 65 3.10 5.48 672
5 68 3.50 8.57 912
6 70 3.62 8.42 986
7 71 3.41 9.21 10,58
8 73 4.69 10.87 1,389
9 77 5.16 10.85 1,372
10 78 5.38 9.08 1,632

Average 1,009
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Table 4. Stomach contents of Squalidus gracilis majimae
in the Sinan Stream from May 2020

Total length (mm)

Taxa
< 50 50~70 > 70
Protozoa
Euglenoida + +
Phacus + +
Trachelomonas

Attached algae

Cyanophyta
Dactylococcopsis + + ++
Merismopedia +
Oscillatoria + + +
Anabaena +
Gloeotrichia +
Chlorophyta
Asterococcus ++ ++ +
Pediastrum
Scenedesmus + + ++
Ulothrix ++ ++ ++
Hormidium + ++
Stigeoclonium
Spirogyra
Penium
Closterium
Cosmarium + + +
Bacillariophyta
Melosira ++ ++ ++
Cyclotella +
Diatoma
Fragilaria
Cocconeis
Synedra + ++ ++
Achnanthes ++ ++ ++
Pinnularia ++ + +
Navicula ++ ++ ++
Gomphonema ++ ++ ++
Cymbella ++ ++ ++
Nitzschia +
Surinella ++
Zooplankton

Total length (mm)

Taxa
< 50 50~70 > 70
Rotatoria
Trichocerca 1
Copepoda
Eodiaptomus 4
Cyclops 1
Insecta(Aquatic insects)
Ephemeroptera
Baetis 3 11 18
Epeorus 9 14
Ecdyonurus 4 12
Rhoenanthus 4
Diptera
Chironomidae 47 163 332
Tricoptera
Psilotreta kisoensis 2

+: Rare, ++: Common, +++: Abundant

0.78+0.08(0.57~0.83)mm o2 AT o|Qlt) =4l 71&
W9l = 2,000~3,0007), Y742 2.9+0.2mm (Park et
al. 2005b)& & 2AReE 2ol 7} QUITh =7 A4
Az)ef tist A9 77} ¢lle ™ Park et al. (2005)9]
ZAtol| Hlaf etz Wokd A2 27|17 2 Al =gt
so] 258 Ao AZIE o 47 Aol & 24
729 o] Gl 4ol Alol] e REo] Sut
A7go] gt ==tl Park er al. (2005)%] A2= 4T
217 olt}. dEo|| AAS= Squalidus gracilise F4 U
dseke] 2170] 0.75~0.90mm= AeA qlo] 71E719t
A9l FY5}9tiNakamura, 1968). E7l= 7} 1,871
7)) olal A<ide] 2172 0.64+0.03mm, FHEAE Eek
7} 2,2197), AA<sdo] A48 0.85+0.04mm=E I A Qlch
(Byeon, 2012; Byeon and Yoon, 2016). 71&7]+= &7+
27Nl Hlsl ot Aomf Jado] A7) S0t
T S+ A7) &oklek

-

1A
©

7.

d

o =2 AAJAY-E(Protozoa), F-2F2F(Attached algae),
S EE% I E(Zooplankton), A LZ(Aquatic insects) &
o] 9ItHTable 4). 41432 FHA)AJo|9l ot A Hol9] ¢F
0] 80% OJAF ALl ZttF(Chironomidae spp.)

39 FBA HolZ HASHY otk YPABS 429

(s
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UR(Englenoida)7t 4] l9lT A1BAS HHRR-
2 FH(Cyanophyta), 257 Chlorophyta), T7-2FKBacillariophyta)
ol 43k £77} chepslsich BEABYIE Sl
Hol= 355 (Rotatoria)@} 271 =(Copepoda) ©|%13L 4=
A3l 3}EA 0| E(Ephemeroptera) o] <55k KA 51+
AYo|(Eperous pellucidus), Z'd2ysF74to)(Ecdyonurus dracon),
Y| A5} FAFo|(Ecdyonurus  levis), 733F5%o](Rhoenanthus
coreanus), N5+ FA (Baetis fuscatus), T-2]E(Diptera)o]|
Z e} (Chironomidae spp.), g =] &(Trichoptera)of =
v A= d(Psilotreta kisoensis) 5-%0] 9] U-8-Eo4 &
A=Ak =AY 2717 245 FE48 Hold sAE
5 WS 3 44 MET 2o SATES
Q2 A A2A ool A Askeh 1BE
Ho YRS FATE 45 BE T Kim (1973}
NIBR (2019)8} o]/} QIon] A0 2arel 22
7hek B9 214)(Byeon, 2012; Byeon and Yoon, 2016)}
SYL3F3e Kim (1997)2 NIBR (2019)9] A4 25 4]
3 2AE B ARmTE ofU W YA Squalidus©) AEE Q)
&3 A3 9l Ao r FAHEG AR AL, =
EHAE, FART 55 AAk= S gracilis gracilis@t 7]
2719] A]Alo] Ax]5}%tHKawanabe and Mizuno, 1991).
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