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Spawning Season and Growth of Korean Dark Sleeper, Odontobutis platycephala

in Jaho Stream, Korea'
Hwa-Keun Byeon®
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“5A+e)(Odontobutis platycephala)®] e} E4& A-6t7] $18l] 20229 145H 2022 129714 AL o] A]
MRS AABKY & Fo MAA ST R A2E(cobble) Tt 2oFE(pebble)o] FHRSIATE S Fat
64(22~153)cn 2 Z o, §450] 0.89(0.42~1.46)m/sec 2 W <= A= 1 1.02 o]aL, HHH HAe] A%
9= 38mofl A 156mm o] lek. AFRIEREE L ThE AR 54U 7| Aol 38~69m= T 1'd4, 70~99mn=
gk 2348, 100~139mni= gk 3 E4Y, 140~156mni= gk 434 o]AFo g Z=AEQT) 23 0 &2 AHAIA {5 (genital
papilla)= 4719 A5 98T ol #A Eo] WEsto] A& mofollrh. AR A5 60~69mmof A AR
WA A4S BEGIAL 70mn ool R A4S stk 42 70~79mnof| Sgsh= A 5 LR A
<& Bh3laL 80mn ool B A do] o] Fol T ARAIZ] = SURE AJRbE|o] 7ol Eytom(4=2 17-287C)
ARE 371 69R AR UK 24C). 2= Bt 988(284~2,722) 7)) o] UL AJ&The FE Weghd LYo w
27 0] 1.46(1.19~1.71)mm ©]|ch. AA-H|=3t] AFaA 412 BW=0.00000006TL>*?& AF= a= 0.00000006Z,
74 b= 3.12 o]gieh HEE 2|4 Bt K=1.44(0.96~2.26) o]l 7]L7|(Slope):= -0.0007 & S-2] 7S e}
Aok

F0|: HEFY, Z2be, MY-AS a2, H|T =

ABSTRACT

This study investigated the ecological characteristics of Odontobutis platycephala at Jaho stream from
January to December 2022. The riverbed structure of the species’ habitat was rich in cobble and pebble. The
water was deep, ranging from 22 to 153 cm, with an average of 64 cm, and the stream velocity was rapid at 0.89
(0.42-1.46) m/sec. The ratio of females to males was 1:1.02, and the total length of collected individuals ranged
from 38 to 156 mm. The age according to the total length frequency distribution as of May indicated that the group
with a total length of 38-69 mm was one year old, the group with 60-99 mm was two years old, the group with
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100-139 mm was three years old, and the group 140-156 mm was four years or older. As a secondary gender

characteristic, the genital papilla was cylindrical in females and cone-shaped with a pointed tip in males. Some

females with a length ranging from 60 to 69 mm and all females 70 mm or longer were sexually mature. Some

males with a length ranging from 70 to 79 mm and all males 80 mm or longer were sexually mature. The

spawning season was from May to July, and the water temperature was between 17 C and 28 C during that

period. The prosperous spawning season was June (24 C). The average number of eggs in the ovaries was 988

(284-2,722) per mature female, and the mature eggs were yellowish and spherical with a mean diameter of 1.46
(1.19-1.71) mm. The correlation between total length and body weight is BW=0.00000006TL*'? with the
constant a as 0.00000006 and the parameter b as 3.12. The mean condition factor (K) was 1.44 (0.96-2.26), and

the slope was negative at -0.0007

KEY WORDS: AGE ESTIMATION, NUMBER OF EGGS IN THE OVARY, LENGTH-WEIGH CORRELATION,

CONDITION FACTOR
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EA(Odontobutis platycephala)= ++1-8Z0 7 =
o] E(Perciformes), -FA}2]¥(Odontobutidae) FA}2]<
(Odontobutis)®l] 43l= o]Fo|t}. FAE+= 1985 Iwata
et al.o] FRUZBI AIEA 0] FHEE A2EA
Len] 7157k olojAl A WA} 28GR Egos
AZ 7\ 75t AcHIwata ef al., 1985). EEo| gjat Lzsll
= Iwata er al. (1988b)ol] oJsf AALES IARE &
Al o 78] FABAE BwSFGIAL Sakai et al. (1993)
o W7 2aS B asto] AN BAl% ofR
= ZAH(O. platycephala), QEFAE)(O. interrupta), ‘&
W-EAF(O. obscura) 3E2] TATAE A sich 1 &
=Y oA Kim (1997), Kim et al. (2005), Chae et al.
(2019) o] ZAlE] &Y Odontobutis platycephala® A}
42319tk SAM] B3 Kim (1997)2 Kim et al. (2005)
of ofstH -ejutet A Aol Fagtrtal 745t
olF FAUIOE FUE= oFd T FERAHAA ol &
517) she AlQJet M=o shof EEgteh FA el o
gt sk At SHAA Y SA] w3E(Jeon, 1999),
hXl(Iwata ef al., 1988a, b), LA 2] AHAIZ7|eF AH 2
ol T2 WM3KLee, 1998), 7| = 7 H(Sohn and Na,
2018), H& HA(Lee, 1986; Park and Song, 2006), FA}E]
2} AEFA}E]9] carotenoid MAAE B (Kim et al.,
1998), §-AA EA( Ki et al., 2008; Sakai et al., 1993;
Sakai et al., 1996) 5 X|&X 02 o]F oA v} 18y
AT AYE] Hgkel] TEE At o] Fol AR 2 AHE
LRl ARG A B W oA W E
QoA AP Artol et 2ARF AlGet A7 ol whebA]

3 o] theros AAlshs YE7 S0l A HolA AT

20 AJ4A] 87, A, AREIE Aeh7), Ede) ol

27, gAZI) A, HlRkEA 52 2Afsl] B
1

A 2AbE 537 AR ASHE SRR A 2
ohaz ] 181-3, 35°58'55.1”N, 128°58'18.1"E)o)l A 2022
YHEE 20224 129714 v AAI5H cHFigure 1).
AN SH(EE, SxSmm)e AREsE e Y
2 @Al 10% formaline]] 278 sk3ATh SA] A
A8 4, 8HE, 15, 155, sHE 55 5ol S5t
Fom 2, 7|2, HA7|HEE, -§E4(DO), pH 52 1
U 1520 14X S 7|20 7 7)o dFHEAO A S0
ANAEE, §EADO), pH & FESA7ZI(YSI
SS6MPS, USA)E ST, 243 948 OAea4
AFP211, USA)E ARG5tol Z4akeict. s123 R2e
Ag] =248 WY (Yardage pro Tour XL, BUSHNELL,
Japan)& 0|23} 1 SHFFZ= Cummins (1962)0] 9]~
sto] AAoA Seto g AEsigich JE wE HAE
SRt & AAAE SISt o E RS AlF
(Weight, W)} 28414 9] FA|(Gonad weight, Gy)= AX}A]
=2 0]835to] 0.01g T97HA] ST A4 AsE
(Gonadosomatic index, %) = G/Wx100, GS)& AF&35}9]
AFIAI71E S 5E ek Miller, 1986). 4] 7Fs3RE 7HA] €]
A3 (Total length) 27|12 BH1517] S1a) Abet 421 o]
ool WAL FeA4t 8 5o A AR AR

o —
[}
N
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1/20mm vernier calipers& ARE-5F0] 0.01mm7HA] &5
Egkp(clutch size)E FAKSE7] fJsto] A4 SFAG7}
7P & 5ol ARRE 2 F A AT 78% o]
L 7ol 67mn ol 10741E A7gsto] A4 o] T
£ Al A=t 273 AvF§ vpo|a2 e
(stage micrometer)2 AFE-5FS] 0.01mn7kR] 245F9ich &
Fo) AYRAL lelo] Alkal7]o] EPe SUo] AUH
MAe] AAH(Total length, Tp)= =743} 3L, Peterson
method (Bagenal, 1978)0] 2]gt ZAAHH =2 3 (Total length
frequence distribution)E ©]-&3}3ct A4 g7 9] Z}o]of

2 Salele] St AAse YEg sletst] ol
AR Z=2o] AraA|(Total length-Weight relationship)
@} vjUtE= X]4x(condition factor, K)& At AJZ} A]7]Ql
5o AT AN oz 2ABkTh A AETI)
4= Anderson and Gutreuter (1983)& (W=aT "(W :
Weight, Ty : Total length, a, b : parameter)), B9 X|4=
Anderson and Neumann (1996)& (K=W/T*x10°(W :
Weight, Ty : Total length)) w3ith

N
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Figure 1. Map showing the sampling station of Odontobutis
platycephala in the Jaho stream, Korea.
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AR B, 124m)ofl A TSk {2 o]}
36.0kmo|rf FHA] 2iFoM G5 A7 gEAdoR
st A2 s o] thKwater, 2007). A X & o)l A
13.8km Aol GdHo] lof & R FF2= A

& 9] Wso] ARt AEolsith 2AF 99 12
125(107~154)m2 Yo, §Zo H4 |
19.6)m ©] 3L 57 A2t vi&o] dxdste] Uitk Y&
B ol ggo7t FAH] Agon H ShoR gojeh

=

T W 64emE Tha 79T, o] 2H B 04o] 0.894031
(0.42~1.46)m/sec 2 Wt on], SAFTLRE 2 E(boulder),
22 =(cobble), ZoF=(pebble), A} (gravel), X (sand)
=0]20:30:30:10: 109 HLZE AL2E7} RoFE9|
S-S tH(Table 1). FAFol &dh= AE5A] ) A4
2] 448 4821~ 12)me] o] Bl8] 4418 tha P
f4r0 Wt AS B AR SRS Bejel gl
FEH oY FAE e 25, A2E 29E0] T
wlK 417 Hol7} 915ickByeon, 2022). FAteleh A E
RIS AR Sote] A9 olelat mjK A9
Ao = Qlaf mlAlEES S s Ho] Bl AAjo] Aol
ASFER] ot T AT 4+ e AoE HHE 24}
9] 7|2 20| d Walo] glo] 7] 1ol A=
-3.7C o]9lal o]& HAA o7 AF5lo] 8] 36.8CE
Z|ate] I3t § ohA] Zastoich 422 149 73C& 7}
A W9LT olF ASH o Aal] Altelel sglo] 71
£2277C o3t $-L3} 712e) W Ffatae] o
w9 A RS el YT 2APIZ B A
7 HEEE 98~ 188umhos/cn & Wo} §7]15 -¢jo] wx|
ko oo g AZIEN, fEAALE 86~12.7mg/LE £
0w, pHE 6.4~8.1 057} A 2J5}7]o] Aghet 4F
FAIBIL Aotk A7) B HEEE ASEA
169~ 298/mhos/cn = EA}2]7} A =EAg]of] H]3
2 095X e AT S0 H43HATHByeon,
2022).
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Table 1. The environmental conditions at the studied

station of the Jaho stream, May 2022

Stream width (m)
Water width (m)
Water depth (cm)

Stream velocity (m/sec)

125(107~154)
13.8(10.2~19.6)
64(22~153)
0.89(0.42~1.46)
B:C:P:G:S: M=
20 : 30 : 30 :10: 10 : 0

Bottom structure (%)X

Stream type Run

*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),
M(mud, < 0.1 mm) by modified Cummins (1962)
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2. ‘8| 3 4% 3 HHFEY
Ak 213} 4kbA] 7191 sl JRE HAY A S

FAJI0) ol L Ao] FH5el 4 Ao) ofo]
Al 7% 70mm o2 ZjAIE sieke] At was SRIj
& R, 2AI Bk AT A 2T, FAL
2327412 AdH]+= 1 : 1.02(female : male) o= U7} A9
SY5I3tH(Table 2). AEFA = 5= ARI7FT 1 096 |3
I AR &8k SaR|(Micropercops swinhonis)+~=
HI7EL: L0SR o]5 offe= o] FA4u|7E A9 ot
A=FAFE] 9k T L83 thByeon, 2022; Kim and Kim, 1996).

Table 2. The number of sex ratio of Odontobutis platycephala
in the Jaho stream

Month Female Male Sex ratio
Jan. 6 9 1:1.50
Feb. 5 8 1 : 1.60
Mar. 13 14 1:1.08
Apr. 27 24 1:0.89
May 31 30 1:097
Jun. 24 26 1:1.08
Jul. 21 24 1:0.79
Aug. 25 31 1:1.25
Sep. 27 23 1:0.85
Oct. 17 14 1:0.82
Nov. 20 21 1:1.05
Dec. 11 8 1:0.73
Total 227 232 1:1.02

20

n =191

Number of individuals

o 10 20 30 40 50 60 70

80
Total length (mm)

Figure 2. Length frequency distributions of Odontobutis platycephala in the Jaho stream from May 2022.

ZJ5}o] Peterson method (Bagenal, 1978)0] 2|3t HAWI &=

Gl
3Z(Total length frequence distribution)& ©]-8-5}o] ¥
zAakeich. A ARl A4 W= 38molA] 156m
olgik. =R E Slo] 47o] Hrko R Lirojzle.
Z7Fo] 70mm t]TH38~69mm)2 TF 1 AY, 70~99mn-2 Tt 2
A4 100~139mm2- T+ 3 AY, 140mm ©]AH(140~156mm)>- Tt
4 oo 2AESIcFigure 2). YFFAE W14
Ao] 60m vk FAL] o] Zo] AAko] T Wzt
g 23R E s 7L 7o) 5 YslAtkByeon, 2022)
oA AAlet= ErisAtE = 250m7HA] Agshe A
2 dA Qlout AAIRE AR AMEO] QA ettt
(Miyadi et al., 1976). FA| 2} -2 Tof| &3z FF=A]
L 0k 14lo]o] 30~domE A3t 1A olR WA
(Kim and Kim, 1996) FAlg|e} 2}o]& H St
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3). 4R <o) o] Fol X $F L 54 (nuptial organ)y} &
Qo] LERLA] okorth. AJAIA f59] b4 Apol= dE
SAtE et Tt o dEFAE] AL B H24
o] eMo] el FAkE Y] 9 ERlMo] glof ztolE
e SItHByeon, 2022). 4414 SHEA|G= A (n=108)
°] 3.0% o2 de= JAA Adsde] ERIET A
(n=67)2 0.5% o]/do| E|ojof AT} J&stlet. Y47}
T AR A7)= AAH Y 7S 60~69mof| A LE FHARE
4844 BFGaL 70mn ool B JHAI7F RG-S
sttt =32 70~79me| dFst= WA F LR AA
S BFIAL 80mm ool A B AJA <o) o] Fo|Hrt

THAA 5 5 WA= A8 <50] o]F0]x]7] Al
b gk 2W A TR A B AJE Aol o] Foll o
L T 2UREE A Aol o]Fo| 2 7] ARkt
(Figure 4). s=310] QrAlof vls|| ©f gAet & dHAd%0]
o|Foj Rt olye B dEFAEer HYstelor
(Byeon, 2022), Yol MAsk= FHsAlE= A% o] Wi
UR= WAE 1AAFE AR gck(Miyadi er al., 1976)
+ 23}t AT SEAs T 1dAgeld A4 AH

i

31?;
>

¥ 2io2
ol »&
lo

|=fe

A
flo & r

of =Edte] dSFAte] Het AJ4g%o] WRIthKim and
Kim, 1997).

5. MEIA7| 23

FALE|] AREA7IE BHelst] 9Jsto] Tj2(15-202) A
WY ANE o B BAL FPASE 2AS
(Figure 5). 94 B 39%¢ A42A57E F43) 37
sto] oF71o 50| 10.52%, AL 699l 1.34%= 714
gkon] ol FAs Fasl] Axste] 79 43 @
250 8 A 0.56%, A 0.24% = F2A35] s}
of AAXE ek gick. 4URE L 250 15e B
£ Qe o] 44E 71T Yglon, 5o g9l
AR A S T AR SE T, 69 e
AP A ohRon], 7ol A4 AR 4R 7t
A3 919101t 89 159 o] F ol wE AR dao] A
Hdrdo] WPASIA) kst SURE A4 1) AP
Sl tha AR gtk AbE S4lo] 40~ 120m2]
ofgHroluf, 474o] 20~60mo] 3 Welo] {HT & ol3)

Figure 3. Genital papilla of Odontobutis platycephala.
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Figure 4. Change of gonadosomatic index with increasing of total length of dontobutis platycephala in the Jaho stream

from May 2022.
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Figure 5. Monthly change of gonadosomatic index (GSI) of Odontobutis platycephala in the Jaho stream from January

to December 2022.

oh AR £ WEE Vo] 1508 BT ® 24
ool Al 5URE AlREo] 7o Bk RoE
sRelugich. 90 AALA L 6ol F23] 7asta
omz ko] 690 AEHOR o]Rojql Aoz PiEl
o 4hA710] 428 17-28Colgleh 2 Akb7)E

6ol =222 240C o9t FAlE|9] Atz A =
22 21~29Co| & AL 26+1Colgk= Choi and
Na (2000)2] Zzte} thas Zpol7t Qliet. o= &AF 2|9 9]
2ol = 1k Ao R AZbE) Kim (1997)2 FAk] Abek
A7) E 4~8YolH Akt 4J7]= 69 SleollA] T 0=
2 AR} tha Zpol 7t QIQltt Paol] A Ak HHsAL
2] AlgA]7]E 5~79Y(Kawanabe and Mizuno, 1991)%
2 0 ettt SR AR 459 E dE S

Atg] Ho; wsFoh(Kim and Kim, 1997).

sgkpel Aado] 7|5 AR ffsto] AL SFA]
S7F 7P =2 590 ARE GAe=10)S de R RARE
Atk AR PO % B9l 67~154m o]glom, et
L 284~2,7227) & B4 9887 & L}ERGTHTable 3). A7)
Al szgtpo] Tt TA 2AR= QIgloH S AP

SRS BT AT SRS 2 BHF 30 o)
23] ol 3lo] HEsh

UFE AL 28427} 900~3,600(47 100~160mm) 7} 2 %
Abe] ke d2=a)eel SAlSFIt Miyadi ef al., 1976).
Aurd o 8 A} AlFo] S7IEE 2Tt ST
Aegro viEg o Lo w 1gor 7L g
Z]730] 1.46(1.19~1.71)mo. 2 &t o]t A&ate 7
Folu =Ao] o] FojAH £AurS FAstH & EHo
son g o HHrh FAR 27] WA o]
Ao 2140] 1.13~2.06mn(A7; 3.56mm, 7H7; 1.86mm)
olg} Al & 2jol7} gigitkIwata ef al, 1988). A=EAl
o] zato] A o] 1.42(1.20~1.54)m= A2 Fa}e] 1
T Fejol 7= sA e s AR o £ A9
S U3 HChoi and Na, 2000; Miyadi et al., 1976). &=
A= AP =0 ool ghs Eolal AlbgS 42710]
H 5 8=(Kim and Kim, 1996) AF<543} 252 U5k
o SE A Adseh 1E w@oln A2 0.64~1.12
me AL AE-FAE] tha Hop Agton ek
219~9587 2 FAtE|el dEFAtE o] Blsl] A ScHKim and
Kim, 1997).
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Table 3. The Number of eggs from ovaries of Odontobutis platycephala in the Jaho stream from May 2022

No. Total length (mm) Weigth(g) GSI (%) Egg number

1 67 4.70 16.25 284

2 77 6.51 8.60 416

3 82 9.44 16.63 772

4 92 13.52 9.17 622

5 100 18.36 7.84 596

6 103 16.76 15.21 1,138

7 111 20.90 9.86 816

8 134 39.70 8.31 1,450

9 126 25.77 8.15 1,066

10 154 62.70 15.84 2,722

Average 988
7. M-S A | H|2E x| 219] 7 b= 3212 SARPF o Wik ol SARPE
A=Al Blsl A Aol Ale Sl vlel vha w9k
ol o] A AT MAIe] Wk ofFAdY AE, ) gimo)y] 1 Ant EAle)rl d=2AlE]o] vlE] Bk 94

A, 17 59 At wokoll FEA ol&-Ea qlck
(Ecoutin et al., 2005; Nowak et al., 2009). A} 2] A4}
gjel Yaledy HArE atofslr] 98 AbekAl7]Ql 20229
5o A HAE W R A-AFate AdaanA et
HTH e X5 RARFATE AA-AlFahe] A 4l
BW=0.00000006TL*">2 A}= al= 0.00000006S, fj7=H<4>
b= 3.12 o] 3{th(Figure 6). ARHA o= AT EA0f §lof
i 7fE = b7F 3.0 of4folH o] F7HETH AlF 5717t
A Aot FEFEH7E 5= oulsh=d] Ao A48t
= sAElE GFSHE FEgt Ao R et dEFA

=27 0

50 -

5 1 BW = 0.00000006TL>12

R2=0.9817
n=152

35 -
30
25

20 -

Body weigth (g)

T T T T T 1
80 100 120 140 160 180

Total length (mm)

Figure 6. Total length-weight relationship of Odontobutis

platycephala in the Jaho stream from May 2022.

9] 23S epdthByeon, 2022). HYHE 2|4 EA A}
Hat K=1.44(0.96~2.26) ©]1 1 7]L7](Slope)+= -0.0007 2.
2 59 2 eIk 7iA1e] dol7t A4S Hlvkes
Hasl=d o= ARl S7tel vlsl AF] S7F =3
7] WEo|tHFigure 7). A2E A= K=1.67(1.18~2.43)&
Eabg] Hr} &9kl 7]27|(Slope)= 0.116 0.8 9Fo] Zhe
LER o] Zpol7t lglen ol= AlFol whE Fo E4o=
SAEE dEsAE ] BlE f&o] WE Stof AAlshH
AFE Hep GREE FAES A Asdde 2=
A ZFE tiByeon, 2022).

A5

3.0

y =-0.0007x+ 1.4946
R2=0.0236
n=152

Condition factor (K}

0.0 . I I L I . I L .
20 410 60 80 100 120 140 160 180

Total Length (mm)

Figure 7. Condition factor (K) of Odontobutis platycephala
in the Jaho stream from May 2022.
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