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Early Life History of Acheilognathus macropterus (Pisces:Cyprinidae)
in the Wicheon Stream of Nakdonggang River

Jae-Min Park and Kyeong-Ho Han'*

Gyeongsangbuk-Do Native Fish Business Center, Uiseong 37366, Republic of Korea
'Fishery Science Chonnam National University, Yeosu 59626, Republic of Korea

The development of the egg, larvae, and juveniles of Acheilognathus macropterus from the Wicheon stream of
Nakdonggang River was investigated for early life history characteristics. The fish used in the study were collected
from Wicheon stream located in Bian-myeon, Uiseong-gun, Gyeongsangbuk-do. The fertilized egg was 1.88+0.09
mm (n=30) in long diameter and 1.34+0.06 mm (n=30) in short diameter. After fertilization at a water temperature
of 20°C, the egg took 31 h and 40 min to hatch. Newly hatched larvae had an average total length of 3.92+0.13 mm
(n=30) and possessed a yolk sac the mouth and anus were not developed. Twenty days after hatching, the postflex-
ion larvae had an average total length of 8.084+0.29 mm (n=30), with the tail tip fully bent at 45° and began feeding.
Thirty-three days after hatching, the number of fin stems reached an integer with an average total length of 15.0+1.08
mm (n=30). In this study, differences in the egg size, hatching time, melanophore development period, and distribu-
tion location were confirmed between A. macropterus and allied species.
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wlo] gtth(Blaxter, 1974; Balon, 1985; Shimizu et al., 1998;
Ko and Bang, 2014). HAFokH(Acheilognathinae) 07+ 4
B groliaEA A AlA 3% 75%0] BEshe Aoz deA
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2014; Nelson et al., 2016; Chae et al., 2019). ©] 52 4] uj7}o]|
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Hloan 52 H2EE fAsteS 353l ch(Back and
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QAo o Hepoam ¥ 9JtkKim etal, 2011). 27] 2]
(Acheilognathus macropterus)~ % ©1&(Cypriniformes) HA}
Folt Acheilognathusoll 5= o172 -2 ete] =74
oA FE7A Aot el e 52 ohd W I #o]
of| #EkaL & S50 AAH 7o) 7R Y T4, Al 5
O] 27h W2 3ol =2 MARIE wolole 59 @& &
27} A Fpoll A JE2| vk 212 5, g0 g7, BlAlote] o=
Aol FEZ5HH, Fota|ote| RS HAE TF 5 2717t
71 2 Zo|tH(Kim, 1997, 2007; Kim et al., 2005; Chae et al.,
2019; Froese and Pauly, 2023). 294 2]o] that A= 24
Al 2}2] 01 o] el (Uchida, 1939), WA} xho] o] FujAtE7]
(Suzuki and Jeon, 1989), £-53+4] o17L(Kim, 2007), 7}
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o= =7 A% 4.60-8.50 cm (H+t 7.08+1.05 cm, n=10), &
71 4 3.70-8.30 cm (H+t 6.02+1.51 cm, n=14)$T}. o=
PVC (polyvinyl chloride) A& 2] AFZF4=2(50 X 45 % 35 cm)
ol A =gtoftAl o & ARSI, o W A= E 918l 2
2} 10 cm ©]4+9] Auji(Unionidae) o|ujullF L=270(Unio
douglasiae) 3vte] & W7} ©71 A2 870 Yoj=irt 9
ol&= 1Y 2354 ufjgALE (Tetra Bits, Germany)E 53951,
AR 22£.2.19.0-23.0°C (B 21.0+2.0°C) 2 A XA =T
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el ek, 2L W 2l 424 9142(0.9% NaCly7}
21 92251210 15 cm)ol] Aalol 4A2] g Bk
AREER ST

bk S XRRI0] HEHEE

¢ 2re AsT 307ME AR AdEste] HAAAWA
(SMZ18; Nikon, Tokyo, Japan)2.2 0.01 mm7}A] &34
3, S T B 9 AR Bgehlck i B 1
7o) AL -8 oful LS -7} EAR 2AS FA N
o} A7 0] AF§-L Bs 2 SR $ed5)7] 7R 28| Ziss-
tumbler; ZissAQUA, Osan, Korea)ol| A AM-5F AL, o] & &
ol AZE]= Al7| B AFZE f-2]4=2(25 X 25 X 25 cm)of| 4]
ARSBATE Hol= Artemia sp. nauplius A2 mLG 2-37)
AE 14 23] F5shlaL, Ax]o] Pt #Es 1-5Ynj}
30utE]E Aelste] MS-222 (Ethyl 3-aminobenzoate meth-
anesulfonate; Sigma Aldrich Co., St. Louis, MO, USA)& n}
SERLEEFEEERES ERRECE TR

o Gito] g b Rabio) gl el A4
o]}t A4The] 271+ A7 1.68-2.03 mm (ot 1.83+0.10
mm, n=30), &7 1.23-1.44 mm (<t 1.3240.06 mm, n=30)

Fo A AT 2O Fagly] AZSIA, £ T 10R=
=] tkFig. 1A). 22| A7) A4 1.72-2.03
mm (F 1.88+0.09 mm, n=30), 7 1.23-1.41 mm (F+
1.34+0.06 mm, n=30)%Ict. =4 & 30&00= FE=o vigt
o] F/J = %aL(Fig. 1B), 7 = 1A 400l = o] 27} =
Lo A A 24| 32 7] of) EeQih(Fig. 1C). 78 5 2417140
ol o] 22 A7) & ThA] RO 2 HA] 44|32 7] o Fs

% 1(Fig. 1D), & HWHA 0 2 =4 3 347} 405 o] += 84| 27
of Z3tArhFig. 1E). 4 - 4417t 4080l = 164| 37| (Fig.
1F), £ & 5A7F 4050l = Tako] =7t 57k Al 324
3£7](Fig. 1G), 54 3 6A17F 4050l i= 644 327]of] E3}lct
(Fig. IH). 5278 F TAI7H 400l = dao] =7 = gl A=
= F7kske] A7) of Eekieh(Fig. 10). 574 5 9AXH 102
< 2f7ol Dotlal(Fig. 1)), 74 5 14474020 = 5=
FolA] AET Z0 2 W3o] 20% Yo W oA 27| Gl
710 @3k ThFig. 1K). 54 3 18A]7F 4050l = 3o 50%
£ 9ol et F7] Jul7lol Gl il(Fig. 1L), 74 3 214]
ZF 400 = d5H2] 90%E F ol weleh L] Gul7]o gstal
tHFig. IM). =4 5 2447} 4020 = 3he] o vijH| 7}
F/457] AlAFslAaL(Fig. IN), 7 5 29A12F 102fl= Hi A
o= 2|7} I35l thFig. 10). 274 & 30417F 4080= 6
7Ne] o] Midelglal, mefr st lk(Fig. 1P). 74 %
31AIZE40R0ll= w ] ko] dso] Wuks Ha1 e A H
SE7F A ZFE] QITH(Fig. 1Q). 27 ¥ 354]7F 40+l = A4 =7
2+0] 50%7} 5315191 L, 424 3 38A17F 4050 = L E A A 9]
317} ¢ =] Yick(Fig. 1R).

KXo FEIEE

23} 2% 2ol A 3.78-4.19 mm (A 3.92+0.13 mm,
n=30)& F&} 5-5oll= At F7)7F dEskelaL, Ak g
2 e ohoke Wk E o] A 9] 81.2-82.9%% 2t
ABFAIL, F2A Q-2 ] A] ¢FSITh(Fig. 2A).

ol o 294 d¥Atols WA 498-5.81 mm (HA
5.49+0.24 mm, n=30)% 712 EFYE Q] upr| o2 wek
8k, Apol o] ZR Yol At =9 7dl= ATt
w3lal7] AlASFE AL, W2 F o] A 2] 68.4-69.2%F 2t
2|3} ch(Fig. 2B).

3 & 397 dRol=s W 553591 mm (K%
5.75+0.11 mm, n=30)& X ] o] ubz| - gju|i= ¢ |7
s, w9 7hedls e A E s skt ae
2o HA k-2 A 915 0 & o) 2] 7] Al&FsHeieh W
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Fig. 1. Egg development stages of Acheilognathus macropterus. A, Fertilized egg; B, Blastodisc; C, 2 cells; D, 4 cells; E, 8 cells; F, 16 cells;
G, 32 cells; H, 64 cells; I, Morula stage; J, Blastula stage; K, Early gastrula stage; L, Middle gastrula stage; M, Late gastrula stage; N, Em-
bryo formation; O, Development of head; P, 6 myotomes; Q, Start of hatching; R, Hatched larva. Scale bars=1.0 mm.

Fig. 2. Larvae and juvenile development of Acheilognathus mac-

ropterus. A, Newly hatched larvae, 3.92 mm in total length (TL);
B, 2 days after hatching, 5.49 mm in TL; C, 3 days after hatching,
5.75 mm in TL; D, 5 days after hatching, 6.33 mm in TL; E, 8 days
after hatching, 6.53 mm in TL; F, 15 days after hatching, 7.43 mm
in TL; G, 20 days after hatching, 8.08 mm in TL; H, 25 days after
hatching, 10.0 mm in TL; I, 33 days after hatching, 15.0 mm in TL.
Scale bars=1.00 mm.

710] HA|9] 61.8-62.3%= A5+ CHFig. 2C).

B3l 3 57 USatols 6.27-6.42 mm (A4 6.33+0.04
mm, n=30)% o= SAZ7}F 2SI, 7 FRlle
gk 4] 717k wrdstglet. we] & A4 d ofeff Ko
= E7171 ddsh] ARkl aL, Wk md o] AAYf 52.5-
532%E i}x]s}oﬂn}(Fig 2D)

53l = 84U Aol A 641672 mm (A%
6.53+0.10 mm, n=30)% =oll= A=7HAEslaL, 54 =g

1] okt AlAbsEgl o, e x| =ejulof= 13-167]2] &

717F drdsigiet. S A= Wt 9IERRol U7 kA ok
o 215} 31, 2ol = vk moko] T} 225
o d82 5 7E°l A 9] 45.5-46.6%F AHA|5H 3 tH(Fig. 2E)

3t & 1594 F71Als A 7.29-7.64 mm (A%
7.43i0.13 mm, n=30)2 Z} ©9H A gjn] £7| $= 5A4
Loju] 5770, RAL=H0] 4-6707F HEsielal, mejA| =y
tl= 16-19 (1049702 F7Fstoinh. W SFioll= F|7}
W] Al2FeFA AL, 22 912 2 0 & o 9]¢} ol & v
ESFHA FFoEATE SMAEE 5, obu| £, S,

]tﬁ_‘?_oﬂ H]—;HEokog ;(_ij*&—]- al, ch]oﬂ x]xl—g]ohz—] 1:!]-14
WOk WR7FA] Bk EE Hrasielet. o] del7] Al&kekal
A& A o] Axslato] WEHSHA o] oL Ho|Zs
S}A] ghoket WSR2 mdo] MA|9| 35.1-36.5%F A}A|5}
%CHFig. 2F).

23l 3 2094 3;7]1}01‘— A4 7.76-890 mm (A
8.08+0.29 mm, n=30)2 F o2 G-A51HA Ho| HFHE A
2heFaL, ke i EE ﬁ*-‘ﬂﬂ = A 23.9-253%F &
A5kiet gro 2 ojojA Ql|l SA|=wn|, HA|=gu|, Ze
A=gul= e =Sl Aok LW&‘OE’HMEP“E} Zﬂ
R =ejn= AY} ot F 2 E Yol A7) AR
e] & AN U At 91% 4578 28] SlojFict. 7 TH
9 A =gu] £7] = S A =gu] 14-167), 1A =2]n] 11-13
N, )z =2u] 194(10+9)= Z718t9lch ML EE= 55

Hufrlr
m&ll‘l

n& te Me

£l

flo W

TEE et AL, FA=R] £7] R M2k
t}HFig. 2G).
B3k & 2594 S7|Atol= A% 8.99-11.1 mm (%

10.0+0.76 mm, n=30)2 H|A| = &ju|= Ka}s}7] A28
ZF Bopd 2| ugju] £7] o= S A =gu] 16-187), SR =2



A 2|9 27182 679

(D]

©

®
120 (R) P } ’

Total length (mm)
S
>
et

3 e I
B S— - 0352

0 2 3 5 8 12 15 20 25 29 33

Days after hatching

Fig. 3. Growth of larvae and juvenile of Acheilognathus macrop-
terus. A, Yolk sac larvae; B, Flexion larvae; C, Postflexion larvae;
D, Juvenile.

1 14-16702 F7Fetlet. Sz = w5 AAof 226l

a7, ] SRl ZHE QIE U7 EA] HQF S A= ThA|

T EeFo & Wit S A= du] Al jiA E7]0A Y

A 7| 7HA] S14 o] A sz 7L g shglal, SR =eju] £7]
Zeol| = B A 4327} 2bs) % e(Fig. 2H).

B3l 3 33UA 2]oj= A% 13.6-16.7 mm (A7 15.0+1.08
mm, n=30)2 i A| =2fu]ofl= 57H<] &7|7} sl A
Lejnlols & AR g HAZIR] SAA27F A E o]
Hrshlar, oA HAEE ofg HA7EA] S| A7t
A=l drdsieieh. mejR=gu] 7] AR 72
6‘]:0 Je =% olEﬂ_,] ’o‘xﬂ/\iﬂ_ 1:1]—1:1——5].0:1];]- 7_} ‘r“r]teﬂ_ Z]_L_-_E'-]U]

7] = EX=gn] 18-227), SR =n] 15-167), me] R =
2fu] 197§ 2 <=l Pt ich(Fig. 20).

Axlof 848

S]] Aol o] T AL Fig. 33} 2lch, Rt
] 25} F 207k ASEA SAelo] BalAn,
S 54} RE] A HoE F 15U7b S A
ek o f190] AHH 0 olFol @A 27 molys
ol eheulol HHSHA O R} F 33U BE B4
g ek

oo

| &
712 Zd 7ol st 0]% Suzukl and Jeon (1989)4 /\4
2 & o] 7ol YA A, 7}
IH Apol S H k.
R Y] AT xHE) He A7)= 1.88%x1.34
mm, % ¢F4 7§ A (Suzuki and Jeon, 1989)2 1.95% 1.61 mm
2 37] AolE Bt dEs EHA|E](Kim et al., 2012)
= 2.78x1.44 mm, 7FA|'gA]2](Suzuki and Jeon, 1990b)

2.09x1.26 mmz A 2= Y2ak S| 2ot 7 EA 2
wchg7o] A9k, 7HIgA 2 mek ghdol itk

Halol| AQ%| = AIZFE 42 21.0£2.0°Coll A 31A|7F 405
o] 22 %A, J4H 7HA|(Suzuki and Jeon, 1989)2 4~
22.0+1.0°Coll A 44A|7bo] AR ¥l YEAN Zudx]2)(Kim
etal., 2012)E 422 20.0+1.0°Cof| 4] 76A17k0] 2 Q 1AL, 7}
Al'd A 2] (Suzuki and Jeon, 1990b)= =& 22.0+1.0°Cof| 4] 38
AlZFo] 2 Q E|QIT) HlwEgh AFES 42 20-22°C W
A kAol o] £olFa1, Y AL} 1347 2fo] = FARSE
T2 H 9] HollA e 53} 42 @ Al7bo]| 2ol & Bl ZFAE2]
A A 2= 45AITE 7GR 2] TAIZES 2 20| & Koo
A Y Bt FapAgko] @ 2 ik

2 AtolA SR Y 91 Al Db A Hop w2 4
2ol = F3A 7o) BHA| 4R El= ol Holet AlZE
Fo] AJZtE]= A71HE 13 WA= 1A1ZE, S 7iAl= 30

= TR 91 JiA o wE S =S Gl o) gl EY)
FE ISR U AHAET 91 A7 wE TS E
k. o] gt Apol= A =201 93 7WA] 19-23°C, P
WA 21-23°C RI91E Boom Uy dAER 4281519 o
FS Who} zpol 5 HQl Ao g woHnh thE Fol ANk a4t
013521 Wlof|s5( Girella punctata) 2t 71 22 ¥ A5(G. melanich-
thys) (Oh etal., 2010)2] o] =218 by F.o} A9 0] A9 5
At 2704 2o we} 1-6A17EY] Aol & HGl=t o]=
T Sol ol etEw, A 2] o] 3k o AAt
TS el A AIE o= U Woll A
A A7 Ead Ao g Az

53} 2po] A271& v|agt A3 Fot A% 3.92+0.13 mm,
&4 7 A|(Suzuki and Jeon, 1989)= 3.04 mm, YAk %
A 2](Kim et al., 2012) 3.8 mm, 7}A]'dA| 2](Suzuki and Jeon,
1990b) 3.31 mm= +AFET} T 2ol & Kol 2] FdthTable
1.

Ao} A|7]e] BAAT uhe A)7]S vk A3 2k el
23l 5 5o Wt A4 633+0.04 mm 0 o Mz A
a0, 5} 5 8UA H A4 6.53£0.10 mme! o] o)

SIREol U7hA] oo g aksainh. o 71l (Suzuki
and Jeon, 1989)= 53} & 8 U A A%} 5.98 mmY wff w=of =+

SFQ1aL, K3k 3 13974 A7 6.86 mmd o e, 5 HH %4
3, B9 5% 33, U iAol Ao 2 e

A= b A (Suzuki and Jeon, 1989)2] A=tk un}z Al
7)o A A7} Hhd el ar, W Belo A Aol 5 Hele
U5 47 7he] e ] mak Ak SAakich i S
SEO A 7] 2F K91 9f Afol= = Ao 91 JHAI7F G
A ol Blel thas mhE e A =S Hl Ao g o] % 913 T4
oF FUH 7NA O] FEi A 5L FAFSHATE

LA ZHAR(Kim et al, 2012)= 73t 3 1094 %

72 mma 0} ol A=sto] 25} 15UA 2% 82 mm! v
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A 23 At %1*—}*5‘}@5} 7HA'EA] 2 (Suzuki and
Jeon, 1990b)= F3} 3 1044 4 6.50 mm¥ wf =9 55
VR 55 S Wl J2h 3} SATHTable 2). A 2=
%_‘E/& A et w0 FEoll SAAz7E A H2bshe vt
H, 7 A 2l =0l EEat vijA| ol SA a7} FA o A
sto] daapg oA Aol S 2l = Uit

U 34 92 F $ROR FYshs A7) ¥t F 202
A B+t @_76]’ 8.08+0.29 mm= Y 7HA|(Suzuki and Jeon,
1989)%= B3} 5 21°1z41 47 830 mmaz 47|19} 21717} 4}

shieh, YEAF 2% 2|(Kim et al., 2012)%= 23} & 25U 4
ZAF 9.0 mm, 7}A| u'X]E](Suzukl and Jeon, 1990b) —rﬁ} =
2194 A% 7.81 mmE $HOE §Y5H= A7|= Bl &
20-259% UERL o] Al71e) 27l TR AR 1 4
.

F71R017| % o[ WA/ Wl LF AT} B8} T 2007 A
214 8.08+0.29 mm, %H 4 7l A (Suzuki and Jeon, 1989)+= -
S} 22197 1% 8.30 mmz A|7]9} 717} -FAFSH L. U
AF 232 2] (Kim et al., 2012)= 5.3} 3 2597) A4 9.0 mm,

7FAIE 2] 2](Suzuki and Jeon, 1990b) 313} 32144 274 7.81
mm= O A7|= LAF B fFARSFA O U A7 = A E A
27F 71 XWE}

2 % 33U Ha A% 15.0£1.08 mm
A= Eﬁﬂl°ﬂ U*“*iﬂ el or YyEof wddit). =
3k 99 74 (Suzuki and Jeon, 1989)2] A18) ¢ltof| A= 2
& AVE YERHT 2 Ae] A= 2017 = ol Al
off Zelet Wea Yeiar, G ZHAl(Suzuki and Jeon,
1989)= $-71Ato17]of vl A2 u] o] 37k A2k ARl 2
gslo] 2ol = Holrt 9k 1A (Suzuki and Jeon, 1989)2]
ARt Aiks & Aol A 53}k 3 25UA| 7| #Fo1 2 FE|
OF FAFSEGLAL, o] Al7|oll ST} ERl g o ”‘Z‘ﬂ7
lof eyl Aufel i Ao Ao Zpol & Hel Ao
2 QY7+t 7FA A 2](Suzuki and Jeon, 1990b)= 4] 2]
o} ] B3} & 2794 A4 8.94 mmY wj S| =gu]o] Al
2o R 3499 Sz sko] P A Afol S et
Wk,

F713e] 7] Yehd BYL o2 wx

N

o)

Sotu of 5o} 3L

Table 1. Comparison of egg and larvae size in Acheilognathinae fishes by each investigator

Egg size (mm)

Time of hatching Newly hatched

Species Habitat Egg type (mean, longxshort) (*W.T.°C)  larvae size (mm) Authors
Wicheon stream Ovoid 1.88x1.34 31h40min (21) 3.78-4.19  Present study
Acheilognathus " Suzuki and Jeon
macropterus Yeongamcheon stream 1.95%1.61 44 h (22) 3.04 (1989)
Ibaraki prefecture in Japan " 2.78x1.44 76 h (20) 3.8 Kim et al. (2012)
A. chankaensis Juksancheon stream " 2.09%x1.26 38 h (22) 3.31 (S1lézgu0kg)a nd Jeon
Bukhangang River " 1.94%1.57 39 h (22) 3.79-3.82 (S%‘g%“?k)' and Jeon
A. yamatsutae s 4K
Uiamho lake " 1.97x1.74 33 h (25) 4.40 ong and fwon
(1989)
A. majusculus ~ Yeonggang River " 2.12x1.86 43 h (18) 419428 Kimetal. (2014)
Rhodeus ocellatus Wicheon stream Bulb like 2.62x1.53 50 h (21.5) 3.67 Park and Han
R. uyekii " " 3.68x1.45 48 h (21.5) 4.98 (2018)
R. notatus Anseoungcheon stream " 3.58x1.17 40h (22) 4.31 (S%%ZSUS";)a”d Jeon
R. psedosericeus Namhangang River " 2.80%1.80 70 h (17) 3.30 Kim et al. (2006)
Tanakia lanceolata Ungcheoncheon stream  Fusiform 4.58x1.49 62 h (22) 5.30-5.51 (S1tézgu0k;)a nd Jeon
T. signifer Naechoncheon stream  Pear 2.19%1.85 49h (20) 3.32-3.41 ?2%%"5:;“’ Song
Somjingang River Fusiform 4.66x1.49 47 (22 5.54 i
T. koreensis yngang _IV us! (22) Suzuki and Jeon
Geumgang River " 3.19x1.34 45 (22) 6.38 (1988b)
T. somjinensis ~ Somjingang River Fusiform 3.70x2.30 68-75 h (22) 5.20 Kim (1991)
T. lartimarginata Yeonggang River " 4.41x1.44 122 (21) 5.91 Park et al. (2018)

*W.T., Water temperature.
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St A} Y5 3R Tanakia latimarginata) (Park et al., 2018) 2)0]7]|2 o|PA|7|E v|wdt Ayt B3I} T 3397 HA
© o 414A) 4% 8.70 mmY W A =2{v] e} e A g 15.0+1.08 mm & w} 2= A =2u] 2] £7] —r7} ol 2k

ojof] WP EGFe] ST AR S22 01013?1—1_’— ZFA5o ok U 7HX1|(SUZUk1 and Jeon, 1989)= §-3} 5 3497 A
(Rhodeus uyeku) (Park and Han, 2018)= 53} & 2344 # Z11.8 mmY uf 2Fo 2 ¥ vjR|=g|n| o] Z7|7} B3}5}7] A
% 8.97 mmY o] SA|=2u], SR =], T x| =gn] 7]z Zfsto] & Ao} 2fo] & H G th(Table 3). —‘?—E} D7t AR

flofl whg refe] S A7} A 5101 °‘°*EP SE=HENR. ofl = %; 7] Zfo|eb ik Aol Zfo| & Hol= A2 At
oce]Iatus) (Park and Han, 2018)= 53} & 17944 A% 8.12 AEE, o3 5)0] 9 v|z Ao g AlRHL) 7MY
mm ¢ tf SR =2ju] 7] %o 1¢g, 72| A|=ejn], HA| =2 2] 2](Suzuki and Jeon, 1990b)= 53} 52797 A4 13.0 mm
7125 et RE RO R S A7 2 o] il E& = A2 Bt whE A]7]of 2]o)7] &= o] Y5ttt

A2 (Acheilognathus mzyuscu]us) (Kim et al., 2014)+= £3 H ALE =518 A} QAo ARIsHs SR E|e] | A7)
72590 % 104 mm W] B WAk 7 An] xe] L ARE TR0 g A, RepAITIo] S -2
47 B4 REA. WAL olfe] TR0l oA 7 B A, T71Ao] o] Al7] 7Pl Al 2] ek 217]
= SAATo] Hel BE 9ixo] wt YEiH Aol el 7} 2 A, BAeln] SALE} g o WHHo Wike)
4 9lglet L A, RAREBAOIA 7 A ek Ao o] YA/

Table 2. Comparison of larvae melanophore distribution in genus Acheilognathus fishes in Korea

Melanophore distribution

Species Stages References
P 9 Total length Eyes Parietal Rectum Yolk Caudal Ventrgl Lateral
(mm) abdominal
Acheilognathus macropterus ~ Yolksac 6.33 + - - - - - - Present
Wicheon stream i + - - + - - - study
Flexion 6.53
A. macropterus Yolksac 5.98 + - - - - - - Suzuki and
Yeongamcheon stream i + - + + + + + Jeon (1989
Flexion 6.86
A. macropterus Yolksac 7.2 + - - - - - - Kim et al.
(Ibaraki prefecture in Japan)  Flexion 8.2 + + - - - - + (2012)
A. chankaensis Yolksac 5.77 + - - - - - - Suzuki and
Juksancheon stream Flexion ) + - + + - - - Jeon (1990b
exio 6.50

+, Presemt; -, Absent.

Table 3. Comparison of larvae and juveniles development in genus Acheilognathus fishes in Korea

Species
Stages i 1
9 Ache//ogpathus macropterus A. macropterus? A chankaensis®
(Wicheon stream) (Yeongamcheon stream)

Yolk-sac larvae

Postflexion larvae

Juveniles

13.6-16.7 mm 13.0 mm
'Present study. 2Suzuki and Jeon (1989). 3Suzuki and Jeon (1990b).
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ol Al Zfol & ghelek 4= A3t

A7 Selketell sk daRoli) ofe] 271
AL AG7F A 52 0 & 2P| aL §) 0.1 o|F Acheilognathus<;
o= SYAH(A. yamatsutae) (Suzuki and Jeon, 1987; Song
and Kwon, 1989), &Y A2(A. majusculus) (Kim et al.,
2014), 7HA'gA] 2] (Suzuki and Jeon, 1990b) 5-0] A15-%|Qlck.
ul2bA| Acheilognathusss 01591 GR12], 2742 Acheilogna-
thus sp. (Chae et al., 2014), 37 A7 9] Acheilognathus
sp. HR (Kim et al., 2022) 5 571491 27| 2AL A7 Ha
o7 Helrh
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