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HER=EAA fFHERN BEE A5,
Rhodeus uyekii®] #F1HI4GE®

EEE - BRI
BUVKERBE RIFEWPH

BERT R0 teell (LET M4 19874 48, wFFE AA1Bo] BAE R % BHBE X

oM EF B ATTHel o Iiget B BLiFARE mFsld, BED #£Re o2 2,

1. PSR- BpfRo] 3,20~3.50x1.50~1, 80mmE JFEE KEMBOE TEMS, WEk7t 8le &
Bk gpol ot

2. JKif 16.5~18. 5CollA] ZAftk 48417F 30+ bl X522 BHL3P7] #AfES

3. BHbiE%S] fFAE 2R 4.10~4, 50mmE IiE ANmERel 558 dste el seiert s of
UL, HHETS 29~ 30ME ] =,

4, Btk 982l 2 8. 40mme] {FAE RERS] FFARC] A= FolA7] fhfEsta, ALFe] 4=l

o},
5. Bz 18R] {FAaE 2Rl 8,90mmel #Edlw, Bxeie] h 52 efuv|e} HA)zin] 8
sro] &71%kct,

6. BHbit 2884 2K 9.35mme| EiEc BERK-T Sr6kn, EE, SA=9|e A0 ¢
off Al Aj2 HiBigtct,

7. BHb#E 50~60H <1l 2E 14, 50~16, 20mm FEHA+= DL 9~10; A 1I1,9~10,; C, 16~17; P,
9 V.62 RE Aol Fhroll jEobel, Fxlciv] $lel BEFiust fkmeb chob o},

B

G

2V 8ol Rhodeus wyekii Moriy= ¢Joi#} Cyprinidae, ¢E/W&, Rhodeusol £3he FHEHEL
Unionidae®] “#H<Ql =M, Anodonta woodiana? §ElE Rl FEIFSH= WokEIEEA F2ivet
sk A B R m| Al srAashe ReEfol ok (85, 1977).

A f8& Moriz} 19354l PseudoperilampusB2l Pseudoperilampus uyekii 2 538G, g
vigloll 4= 19774 &fo| EBEAERC] ZHR|5-ol, Pseudoperilampus wyekii (Mori) 2. r#Eslol e
v, dgedol gl fllRe]l 1E2st HE ol Rhodeusf§®l Rhodeus uyekii(Mori)E & (1982) 0]
ETIE &SIVl B, R olof ubsir},

AA Bl o] (e 2o B HASWEAN (Rhodeus ocellatus), ‘¢ 7\ (R. Sericeus), "+Z~
o] (R. notatus) et W2+, Acheilognathus % R 2|@oll &5he fEo] (FHEf oL FiBE, 7Bk
gre. 2 of - S al-foll FHRkolA A&l EAS S8 # Wl HES 8RS 58, olF ol
ool whE f2EERE Lol cHel IEA#SE FHZE Bigtol FKxlch, wok Mfbeled (A= =oNel #ERER
oll A AiEShe FEEEE ARES )] ZHA] B S ATARRE A7 el el o} E ERigol Aol WiAsE
BRES Bgtsle s s BEswdde Aoz 47t

AR TR AR HBERE RS BT B feivieldld @EE WJAF-GRaES] AR
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72 (4, 1982), AEENS gREgEst BHLTA (& - +h, 1985), ZSRNE A0 spggd=
70 BE o 1749 Rk boekel BAsted $hK - H, 1988)% Zd=lele] IRk 17fhe] 3E o
fFfe] i FZoE (8K - |, 1989)5-2] #ifr) olow), 2 9, S-S0 £iEE (WA, 1939),
Rhodeus ocellatus smithii®) HiE$ (b4, 1969), Rhodeus ocellatus ocellatus® ¥HARHENES]
i (Makeyeva, 1976), ZH5oio] Bsgtst {rfue] #8F % (1A £ 2R (Suzuki 5,
1985), =B 17 Rl B4 o el BR - Hibw, 1984) 59 e st o

A T BRAEE SR FEE MRl $ A sl #RES BAS FRTed ATl
B} PR BHUIFRS) KB e WAERMLERS B T 4 vl #Eske vholtt,

ME R A&

Biol R A 19874 48 238, 4 27 12855'€
Hel B &R0 LRE MR (Fig Dol wET
el A ubRE Sl BRIl % EEEE E «
Wolol SRl FEH of2¥ 4= (82x41X37 KYONGSANGNAM-DO
cm)ollA] Ax|eje] W wigAla 5 HHsto BHSH GIMHAE-GUN
o EAS FlESld R4 6108, 25, 28, 30H
9] dRell AA #EEo R BRI SHAFAA N
2]7kA8 (B 18cm)oll A b gFEsloict,

gk B FAEKES 16,5C~18,5CH 2,
i EERel ol F2¥ss 17.5C~20.5C
(Fig. 2)93, HAkE =i 1/24 #oksioled,
fFfae] Holl= ¥k rotiferst 72 = EEAEE
5 $keEsiaict,

SpEdEtEe] FAREML #EES T2 1A HES
71Eo 2 Fimel mdl, BFEMue] ML, MR
o] FEol ulE WEEEML S ruo R gl BF Fig. 1. Map showing the sampling station.
3 FaE SIEMTIRREEE Y EMALERARE
il ]REE, =A% k3
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Fig. 2. Daily variation of water temperature during the rearing of Rhodeus uyekii in laboratory.
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Kol FAEYT BEE A8, Rhodeus uyekiio] MIALEIFE

#& R

ZHAlgol Mol FRE, OPEEAETE B PR SMIDPRE BBEARES oS3

1, o] B

IR oIS MG ZHA¥ol FAL Tol TEa Il M Y WES FUY KEL wo,
Bo] b wehel MENES weh W) AT B dHel BINES A, B of

1/30] o, yuiz] 5 Ikfolvh, 71 24871 Kl HAE Hoirh, #El o EIME
Zolo] HHES 105~165% (Ft 126%, n=20)2A] FEIIE Zol: faE<l oF 1.26fFd Z3lch
Elal Fgole] A kel 7bzb 25~ 33E (4 298, n=20)9) ;BRo] wEstd Hcly, T
of Rkt BIL Abeloll+= 9~ 13 (Bt 1148, n=20) H 59 ;BEe] 9

2. I

RS moke Hifel EIPES Vil ERIgolAR, Bol Solrlwl Ao ofoz Hot
(Fig. 3, A). S0l sk glon, ikl IS £5wsiel, SRS, SR JIEe &
€ 3.20~3.50mm (49 3, 35mm, n=20), H% 1.50~ 1 80mm (F# 1.65mm, n=20)0|%

3. DnEEERE

A5 1% 55 ulboll JufEe] IR o 2 5] SEEs| V] Alabele] 104 kol JREE} JREo] ShA S| srEE
5|93 (Fig. 3, A), 305 tholls ARfEo] k=l Alztsloich (Fig, 3, B). 18R kol 1 sEo]
#|=tstol 3 (Fig. 3 C), 28 follv %52 #MEMH(Fig. 3,D), 28§ 309 %ot %4 #lui(Fig,
3,E), 3n5f 309 tholv 458 #IAuHA (Fig. 3, F), 38R 505 fol= %16 #iutd (Fig. 3,G), 47%
M 405 kol 4532 MFEHA (Fig, 3, H), 58%RT 305atoll SE#o) 230 (Fig. 3,1). ol% Al 4
Zalod EFR ol FikiAol sEshe (Fig. 3,)), 1285 fol #EkE ol% Rpopx| v RS JI&S
1/34 = Weiel IRIRS Fomcdteh (Fig. 3, K), 2985R8 505 fholli= ifago] gpel oF 2/3% o JF
O7) BAsE=l 7] @ERiel ol sl (Fig, 3,L), 368RH 204 %ol % Slol @ o)
FRAS7F 2mis 2 sd A Rolw] FO-} BAsR= o} (Fig. 3, M),

SAER 388FfCl = IRRES] HEER/F SRES] EMEIE-S v MBS oR dslu 9lev (Fig, 3,
N), 4085 ol FRol ofbated 7~8fEel Fhfol A7)z iRAR~Z} Fmeslnd (Fig, 3,0), 418%H
3057 fkoll= 12fE19] Hhfisel 8712, Kupffer'sihurl Fomisich (Fig, 3, P). 458 305 foll = Bp
#el oF ool MEeshy] AlEteb BHLERTOl ES (Fig, 3,Q), H¥s#% 48ERfH 305 qlol
22~23702] fhffiol A7 PRES] 5, ulF HRof i) Fels o] RSl 4] gIES B1
Bzfbsl7] Alzhgio},
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Bz A FHY KEE 445, Rhodeus uyekiio] WPEEE

4. f¥HEf o] SHERRARE 6%

BULS fhfEStol oF 2 BefE 149l Sk SORER fkollv ARREV} PR 2 5l Sbd e o Hibsial
o},

W LIFfHE 2ol 4, 10~4,50mm (ZFH 4, 30 mm) 2 JpEe] gHHo] 548 sl el /i
5 istel, 29 olrprl 2t Wy W 4*11 $A sho] Sl wheh 2 oES e HRT 2

k& dbeh, EEFRS] ofE-R PEEET o & ol A lov], BEE b4 sHbsA B, oF 45
7tEE 2 ol Y #Hbe shalAet ‘°|Xl ohom ke 29~ 30ME e} (Fig. 4, A).
b1k 284S 2R 6.60~6. 70mm(ZFi*J 6,65 mm)<] 1Ff+v Hige RE7 dehtn 7 =

2% &2l (Fig. 4, B).

#bi% 3EAS 2R 7.60mmel Tt BEIL ARl Ao dAilew xw Higrl £
Al vehed 2ol BAo) Webdel, BhEi#s 33~34fE0| = (Fig. 4, C).

Fbiz 5AA 2K 8,00mme e 7t b o] Aol BERMF Asty] A#ts)
I abR| e 7} gEely] A|Rtele] EhEiige 33~34fEolt(Fig. 4, D).

BHtik THAS 2K 8 10mme| {FA: IiEe] FE719F 5E7|7F AA #obAln], folle Tohd
EFR7F FE L, @] 2] AAdch, HEgE 33~ 34E0l ok (Fig. 4, E).

Pifbix 9HAS 2R 8, 40mmel fFE B of EFol Aol #tEstr] Az, RARe
FFEAC) 212 Tl V] mfFsta, ATfel d=lch(Fig 4, F).

Bifkix 139 2R 8,70mme] {ffie siol delr] Alzksled, x| =eie] $ol e wHEel #
BeE . 4~5fEe] el mefn] 7] 8177 FEEe sherize{e]ef 1717} vebdet (Fig, 4, G).

Wikt 18B el 2K 8,.90mmeal v Bilel delv BEFR7 et & 3o, BERR
7h B o & w7k Rl Aeloll Abxis[e] 9lerd FRleivlet SiAuein]sh A FEo] A=
vlel 7t g7l gheh (Fig, 4, H),

Fifbiz 220 2R 9,10mme] iz EHERE Absl B5elala 3] ERleiv]| EEfEt e}
vhel si=lefnlo] 3o, melxleielol] 14709) #EfErl Lhebbet oS AHEES AAsle e
Fobyl Aol o) SulalS w1, 4oie] Az} )7} vpebde} (Fig, 5, 1),

Fig. 3. Embryonic develpment and hatching of Rhodeus wuyekii Mori.
A. Membrane from the yolk detached, 10 mins. after fertilization. B. Begining of formation
of blasto-disc, 30 mins. after fertilization. C. Formation of blasto-disc, 1 hrs. after fertiliz—
ation. D. Two cells stage, 2 hrs after fertilization. E. Four cells stage, 2 hrs. 30 mins, after
fertilization. F. Eight cells stage, 3 hrs. 30 mins. after fertilization. G. Sixteen cells stage,
3 hrs. 50 mins. after fertilization. H. Thirty-two cells stage, 4 hrs. 40 mins. after fertilization.
I . Molura stage, 5 hrs. 30 mins. after fertilization. J. Blastula stage, 8 hrs. after fertilizat —
ion. K. Blastodisc covering of the yolk 1/3, 12 hrs, after fertilization. L. Blastodisc covering
of the yolk 2/3, 29 hrs. 50 mins. after fertilization. M. The blastopore is completely closed
and the embryo protruded slightly above yolk sac, 36 hrs. 20 mins. after fertilization. N. Co-~
ntinuation of overgrowth, head of embryo developing, 38 hrs. 10 min. after fertilization.O. 7-8
myotomes stage, formation of optic vesicles, 40 hrs. after fertilization. P.12 myotomes stage,
formation of eye lens and Kupffer's vesicle, 41 hrs. 30 mins. after fertilization. Q. Embryo

just before hatching, 45 hrs. 30 mins. after fertilization. R. Hatching of embryo, 48 hrs, 30
mins. after fertilization. Scale bars: 1 mm.

—163—



EFE - BEH

T Ty

H ' 777
e Tl
qe.m%:‘&({‘%(@é({‘?‘
e
T

Fig. 4. The prelarvae of R. uyekii.
A. The hatched larvae, 50 hrs. after fertilization, 4.1-4.5 mm in total length.
B. Prelarvae, 2 days after hatching, 6.6-6.7 mm in total length.
C. Prelarvae, 3 days after hatching, 7.6 mm in total length.
D. Prelarvae, 5 days after hatching, 8.0 mm in total length.
E. Prelarvae, 7 days after hatching, 8.1 mm in total length.
F. Prelarvae, 9 days after hatching, 8.2 mm in total length.
G. Prelarvae, 13 days after hatching, 8.7 mm in total length.
H. Prelarvae, 18 days after hatching, 8.9 mm in total length.
Scale bars: 1 mm.
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Rzl MHEY MEE 2480, Rhodeus uyekii &) ¥k &

anansiNaNmInn

Fig. 5. The postlarvae and juvenile of R. uyekii.

I. Postlarvae, 22 days after hatching, 9.1 mm in total length.

I Postlarvae, 24 days after hatching, 9.2 mm in total length.

K. Postlarvae, 28 days after hatching, 9.35 mm in total length.

L. Postlarvae, 35 days after hatching, 10.1 mm in total length.

M. Postlarvae, 40 days after hatching, 11.8 mm in total length.

N. Juvenile, 50 days hatching, 14.5 mm in total length.
0. Juvenile, around 2 months after hatching, 16.2 mm in total length.
Scale bar: 1 mm.
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BHbiz 248 Ao 2K 9,20 mme) e IIE 5Fo 15 F-al7h Arn Gx=eiv]ol] 771,
Szl =efelol] 670, 2] x|:=2{elol 13-H2] Ef~} sttt (Fig. 5, J).

Bk 28842l 2R 9,35 mmel i+ F-ail7h 282 afbsled Sxleivlo] 10, Sxx=in]
ol Offl mejrl=eivjol 152 #&f-} Jebed, BEREe S48k, B, s3xevl six=
el floll AZ Bigct (Fig, 5, K,

Btk 3B 2E 10, 10mm Fw 2889 a7} woisl o, BeEEt & AAdd 157 57
o glon], IEEE Ao F45kn kol Esty Sx=ginlel 1170, siA=zulel 107, 22
el x| =2{ulof 16719] #fE7l viebdet (Fig, 5, L),

Ptk 40BRS] e 2E 11.80mmel s 57 44 wolxv BaFs 43z v &
ke Rl =2 w] 7t g o (Fig, 5, M),

Bz 500 Hfae £Eol 14.50mm=z DI, 9-10; A I, 9-10,; C.16~17;P.9; V. 6
° 2 Fgel s#Eole Mol olEct, m, #8ilol visol FEEl) Altele] et SEe Bk
M Srhshar mejx|eu] Fofiol BEHinsl HHlshd wme|x}F Fodoln Ao Al2urt K
=17] AlzHgdet (Fig, 5, N),

Btz oF 2EAA e 2R 16, 20mmel Hifie AFE2] f5el SAl=2v] 99 BaFiEE dd
7pee] Adweiet, gt me| AR Fokiefol] el rlre} me|z|nein] Fotol] EE slRu]r}
s o] thAlY] #MAEL wWlE A 2o F5& F98(Fig.5,0).

Z £

A g0 o) B Bl 73, Al EIHol SdEGS v, oMEle BEIES hRe w3 B
Bo] ehle Az Hold FEMBol 45hs Eol ey el A Ao} cisl, #HEE) o
el ER620k SER] Bl e FE ol %4 Aolvh olow, EIFES Aol 4] #k Mot Hus R,
f& ol Afel7t & o F AU

BAIRS AuEEsh ik eS Wl SBEEIIo 2 PR 3, 20~3.50% 1, 50~1, 80 mmZ Suzuki %
(1985) 9] #5%(3,20X 1, 70mm) 2} ¥lsska, RH (1939)2] #E5E (2.40~2,90x1, 30~1, 80 mm) 2}
= va zbolz) ldl, oA A Zrlel HRMS Aolo| Qs A Fod, sEIEA,
2.0~2.5X1,0~1, 6 mm(AH, 1939), Y=z, 2.6~2 8%X1, 5~1 7mm(Okada, 1959), Zw=}
F, 1.6~1.8x1.4~1. 7mm{(NHAH, 1939) % Rhodeus ocellatus smithii, 2.7X1,5mm (5,
1969) Erot Axub, ZbhgxlF 3,5~4,2x 1, 0~1, 4mm(FH, 1969)xthe B &ige] 2},

B boll PrER B2 KB 16, 5~18, 5CollA 50 22 Suzuki 5 (1985)2] KR 22+1°Col4]
468 Kifiell Aol UxIvE A9 w|sdt #ERelx, 3EGEAN (& - Fh, 1985)9 17.0~18.
0ColA 396, w9 17,0~21,0ColA 8485, ‘=12lel 16, 0~19, 0°CollA]  96m%RE (Fof,
1969) Bri= Hichy ZAA AejAv gl dele Aoz dold, JKiRle] ddke whor fEfe] Hai
ztol7} l3-& & 4 Urt,

BHLIFES] RS 4, 1~4.5mmE Suzuki 5 (1985)°] #3538} 4. 3~4.5mme} 7o) 25, AW
(1939) 2l 2. 7mms} Atebdl zjol 7} 9l ovi, 3lEvlEol (Makeyeva, 1976) 2 3. 0mm, 7R 2.
7mm, 9ytEzdel 3 2mm, Al 2, 0mm (MM, 1939), WAzl 2,9mm, %= 4, 17 mm,
Gzt 4, 0mm (PR, 1969), R, atremius 3,6~3.8mm, R. suigensis 3.5~3.7mm
(Suzuki and Hibiya, 1984) 52| FEEr} HErshd ofa 270} w523 275 el
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KEREA AHET BBEE 2A1%ol, Rhodeus uyekiio] ¥RALEIEL

B HHS Bk SEAQ 2K 8. 0mm 7 o dIfel RBEFE7 FEElo] e, o
AL o el Sabe MY, F, AEWEA, SRl (AW, 1939), wWlg), 2y
25 (i, 1969) 57 whab7bR| 2 o] drfsell ol AdE toll BaFlerl HIRekxal, Wb
I8 Acheilognathus moviokae (0¥, 1969) 7} %o (Inaba et al., 1957)9 735, 9o #1520 KB
thF HOrel BaEM HBle] e, =i EEFE 4 ASdEAMN (& -, 1985 =ha
7hR & dTRzell BEFEIE FE 5 gl vebskedl sl $alelSolMdE HeHRsE oA Jebde
241 # Fllel 2ke] 7} 9 '

el JpEZeie Ffce MM (1937)7) —Bshy BBlo 2 FEE - 4fenyo 2 Bekrl gictn 3d
fZstel 4 (1969) 2k Makeyeva(1976)-2 =72l ofrie|2 F-8] sto @ defufx] ¢i7] SlaiA 5o}
e RS vtk sdedl A el s HzAE xolo] sEpERe] (FAE B R, (Th
JpZEie sl #EEetol o] Qe Aoz Bolx miffel Makeyevael RfE7L ZEd os Aztsl
o}, 53], WENE ATl Mol JREZERel £ b TaEEme R o Fe3 H4EE
o] ®H 4 glot, zelnR of e o] R BIRES HEsh, fES 5%Es] AsiMe LS &
ol {FHEf T2RE, #8F, sl SpikiE o & FTEOVE o HEGRET7T v ] sefrslofof skl
o},

51 B 3 Bk

ook, 1977, WEAERE, —EAt, A& 727 P

Inaba, D., Nomura, M. and M. Nakamura. 1957. Preliminary report on the spawning of grass-carp and
silver-carp in the Tone River, Japan and the development of their eggs. Journ. Tokyo Univ. Fish,
43(1): 81~96.

SEF5. 1982, BEE AR AlES] SRR TR 2ALREEASEERE, 3 1~18,

SFME, PN, 1985, 31 EWE] Rhodeus ocellatuse] SPEetEz) WibiFA, Sokik, 3(4) | 233~250,

Makeyeva, A. P. 1976. Characteristics of the early develpment stages of a bitterling Rhodeus ocellatus
new to the ichthyofauna of the USSR. J. Ichthyol., 16(5): 756~ 767.

SRR, 1969, HAD 2 4 BHEKE, KiREEEFZRT, #AL, viit-iv+455pp., 151 pls,

Okada, Y. 1959. Studies on the fresh water fishes of Japan J. Fac. Fish. Mie Univ, 4; 36

EAHRE, BB, 1984, 7 2+ TBFENEE EICR o078, A, 31(2) 1 198~202,

Suzuki, N. and T. Hibiya. 1984. Development of eggs and larvae of two bitterling, Rhodeus atremius and
R. suigensis(Cyprinidae). Japan J. Ichthyol., 31(3): 287~296.

Suzuki, N., N. Akiyvama and T. Hibiya. 1985. Development of the bitterling, Rhodeus uyekii: Cyprinidae
with a note on minute tubercles on the skin surface. Japan J. Ichthyol., 32(1): 28~34.

ShoR(EVE, HERE 1988, ZoBIE M Eeonel psgd vl (7ol BE o (PR &Rk Bkl Blsle, @k
i 21(1) 1 1~15,

SoORfiE, MIERE, 1989, SuiRlziel PRREEN FAY BE Y TR EEbseE. shE, 1(1,2)
73~82.

RHEEKHS, 1937, &+ THOBERIZ RSN L IENT AT, #E8, 7(10) © 400~401,

AHEERAER, 1939, SRS, BUM, SO - RS, PUREBRORESERSERE, (6) | 1~8+1~458,
pls1~47,

—167—



EFE - BRR

Early Life History of the Korean Bitterling, Rhodeus uyekii(Cyprinidae)
reared in the Laboratory

Yong Uk Kim and Kyeong Ho Han
Department of Marine Biology, National Fisheries University of Pusan,
Nam-gu, Pusan 608-737, Korea

Parental fish of R. uyekii(Mori) were colleted from the Nakdong River, Korea. Artificial
insemination was carried out 4 times during June using the same pair (a female 52.70mm TL
and a male 56.80 mm TL).

Unfertilized eggs are nearly spindly, opaque yellow in colour, measuring about 3.20-3.50 mm
in length, about 1.50-1.80 mm in breadth.

Hatching began about 50 hours after insemination at water temperature of 16.5-18.5C.

The newly hatched larvae are 4.10-4.50 mm in total length(TL), with 29-30 myomeres.

Nine days after hatching, the larvae averaged 8.40 mm in total length and caudal notochord
flexed at 45°.

Eighteen days after hatching, total length reached 8.90 mim. The part of the fin-fold of the
fiture dorsal and anal fins became high.

Twenty-eight days after hatching, total length was 9.35 mm. The caudal fin-rays began to
fork into two branches. The increased number of melanophores appeared newly on the head
dorsal and anal fin-rays.

The larvae reached the juvehile stage at 50-60 days after hatching and attained 14.50-16.20
mm in total length, and all fin-rays was formed.
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