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74l A= =5A Pseudobagrus koreanus
(Pisces, Bagridae)d %x7] 44

3 2H/F A FFAN Pseudobagrus koreanus®) AFFH A4 AY 374 A A7
oz 27 JRALE AT 5N A G Y Edo] $H 1 vt A o WAL
o] FEFH/ g0l AL Bk G Yo g A o] 2.59+0.08(2.45~2.70, n=10)mm °| Q]
o 7= glch

F&21~23¢el A F3 F A AUA GEL £ 247 Fo ARH o d olojx & gL 9% 30
EEez APHUYG D8 F FH L2 OF B0 FFd e 502 AU A iy &
7HA] BREHAT F-3= $4 F 724300 A FHete 904A12e] gaHA e 23 ol e A 5.41
~5.81mm, &Y A 2.76~2.94mmo|Y I SABFE 15~16+33~34(48~50)0| At} ¥-3} 13
Fo Aoje FEH 7t SHEAD A2SA =20 E AT ZE A gu|7} Yo, 2
71 A% 9.67~10.52mm, FE YA 8 5.20~5.65mm ©|Qc}. 23} 23 Fo] Aol BE A=
ul g} wkEo] A= HYo] EuiEn, 27+ AMA 14.59~16.02mm, 53 3.31~4.16mm, ¥}

BeA 2 8.07~9.31mm o] Q.

M B

%5 A7) Pseudobagrus koreanusv E &4}
o 2% FFo2 2 Jdete] n/Foln Az
fddte s Fe2 fdske 3 F 4%
o a0l 22 EXAATH, 1997 W A4
o] ZFAHI o] BE ¢ AFAA A F7o
g aF A Feoln.

£ & A"HE(1939)°] H2 HAZ}A a3}
o u]¥<Ql F Pseudobagrus sp.E B33 ¥ Lee
and Kim(1990)c] ¥]| 24 Pseudobagrus® ¥
F3 vudted £ Y 2 /HFU Ee o

#3 3o 71 ARA oG YA ) o BT A7(H,
1997)7} o] R0l A d] VX YBYAH A7+
A9 Aol gl AF o)

dd FAMNAS ol Fe 8] v G5 o F
FolA 27171 ¥lmA A3 gto] Fo} T ¥4
hdFEe2 7Idsa ey oA 7Rl & P ful-
vidraco 1 Fqto] AL m1 gloBA 1 JFA}
o 4 & B(F o], 1996) VYA Fo i A
TE TF8H 9+ §, 1981 ; Lee and Kim,
1990) 8} o) A9} o] Fo} 7l u} gith.

H&o] ¥4 FAMI AR 6F F FANA
Bel 4&=H 9 A B 3E AL E qo
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F7}oll A4 3 527 Pseudobagrus koreanus (Pisces, Bagridae)e] £7] A &A}

#9}9 Leiocassis longirostris(88, 1977)¢ &
303 B¢ AFY V15| glof olv] HFE A
2 deizlen, /%2 P brevicorpuse £9
ZA7t AP el HF 7] oMYA ER AFH
o] B3t glE A olojA] o] Eel tid A7t
Alg8tch

o] ATE 1994~19967t7] A Ld FYPFAA
T FAANFATAIGH 2 P8 FAR FAA
4 F dolR Au 2 Frle ML A 574 #
Z R FE) YT 27) YAl & A 3

Az A Y

AP o] &9 Aol 1996 749 11Y FH F
A AE Aok AAE YgxoM AAdez
ANEY FE(AA AA 18.5~15.3 mm 27 A, 5+
A AA 17.6~18.2 mm 242 AFH FA A
PA 2 &4 HCGE 10,0001U/g 3| 3¢] =8 F
Abste] Q1 FATE AT FARE doje
2 23C W 459 1Y Fol 3 Ay
< AAEET A5 3L A4 E AH3 A
A AQ4d v FH g P4 Tiste] £33}
gou, £HEE 5L 21~23¢C oA viFeI ).

) G2 o) 30% vttt AAER (Nikon
SMZ-U, Japan)2 2 10~40u] 72} #a3}HA
A& o] &3l ¥ & a8HA, AVE &
3ot

23ty AlojE Qo] AP E ¥3 29 7E
Z}2 A) A & brine shrimpe] ¢& ZF3HA 15
YzFAMRE R oH, 2 F do] AFALR (208
g3t

2 =

1. ¥kl §9 9 37|

A ¥ P koreanus®] && ALl 7| 774
o, 2% AP L Ad £ eIt @ e
FHAGE IR EujEo| FHA €3 Qlof d7) e
Tt EAo] 4A FE=, 3L g4
I f7E AR

43 AF ¢4 L 2.5940.08 (2.45~2.70, n=
10) mm & Heltk (Fig. 1A). 5% 308 Fd&
deto] GPAso] Gyt Atolo] §Eito] FA
H90om o] wfeo] ¢ 2.62+0.10 (2.46~2.72,
n=10) mmz < FAZHAD, & AV
2.14+0.08 (2.00~2.27, n=10) mmo] ] cHFig.
1B).

8 dutel ¥ $EIF o 2/30) A3
F2ol WAl o] 27} #&E Y HFig. 10).

2, chiuM

Ay £ ¥H(21~23C)l A @3 dotel
e 3 58Fd ¢a=HUn(Fig. 14), ol ¥
A4d dote] gPoz fd7te] IAHALH
(Fig. 1B), &3 1A]7t 308 Folv T8 vt
o] YA = AHFig. 1D).

AT L £33 F 220 BFHA 2T
(Fig. 1E) o] ¥ o} 30% 1A o2 HX £¢o] &
#slo] (Fig. 1IF~D), &3 F 4713t Foll= A7)
o elZgic} W F47) de dF S S|y &
2 R ut 3 gde U8 F FYE
A A e g ol FHE A Fig. 1~z ¢
3 Asted o 3&°] 285U ol FL
3l DA E A4 R T Bl 7] B8 & yolk
plugell A 9+ Do }si(Fig. 2B) vl ¢ =2 A A3
=AU}

47 oF 513 308 Fol Ml X2 771 &o}
E 5 QA Folx 43T e o] F & Xuj7]
2§ 2 ui(Fig. 2A), o1 F @u7]7F &= o] £3
2477 R A7 B4 ARSI, F
A 25217t Foll & yolk plugel] Kupffer s vesicle
ol yig Ry 2 FA=AKFig. 2B~D). 2943t
Fole HX o] & 13 o eyt &8
S At (Fig. 2E). Jul7l ¢85 d vle dE7F A
d Az ga&sqdd.

A 43X F ol uiA 9 v H7F d& T &
3 #2250 2HEFo] #EHT, TAL 26709
ol&t}. 4 54AI17F Folle FAH AT} ol &4
593, ol X7 FEED FHe] & FH FH9
17 2707 7182 #EHJ T, 28-S 17+20
o @&ttt (Fig. 2F ; 3A).
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Fig. 1. The egg development of Pseudobagrus koreanus. A ; fertilized egg, 5 min., B ; formation of periv-
itelline space, 30 min., C ; surface structure of egg membrane, D ; formation of blastodisc, 1 hr 30
min., E ; 2 cell stage, 2hrs., F ; 4 cell stage, 2hrs 380 min,, G ; 8 cell stage, 3 hrs., H ; 16 cell stage, 3

hrs., I ; 32 cell stage, 4 hrs after fertilization, I'-I* ; changes in shape of yolk. Scale bar(s) on the fig-
ure indicates 1 mm.
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273l M43 ¥ FA7R Pseudobagrus koreanus (Pisces, Bagridae)9] x7] B %A}
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Fig. 2. The egg and embryonic development of Pseudobagrus koreanus. A ; blastula stage, 5 hrs 30 min.,
B ; early gastrula stage, 7 hrs 30 min., C ; late epibely, 24 hrs., D ; late epiboly stage showing Kupf-
fer's vesicle and embryonic body, 25 hrs,, E ; completion of gastrula stage, 29 hrs., F ; embryo at

age 1 day 19 hrs.

3. 28 xoje| 43

F3e $3 o 3dttel AlFREHAUR, F3HE =
o]8] £} st FH] €7t #EAHAY. @
o] Ay s =gn Y718 2= Cuvier' s
ducte] ¥ F7} Holn, HHpL of 523]/% F =0
th. 23] & 15~16+33~34 (48~50)0] 23}
H, 389 dFR7t TRE} (Fig 3B). %3}
F Apolo} A= AA 5.41~6.0lmm, 2 ¢A
2] 2.75~3.19mmo) &3} .

13} 29 Fele Fgo] thA Hojzon, o
AFE D1, Cuvier s duct ¢HEol| v 28 Bo] 2
e} (Fig. 3C). 7tsA=2n e x 2Fe
grte 2 Bedr] Al e, fA=n e 9
719} melAl=gulg 71z 977t veldth 4

EEE TR Y, B F9H 22 vF9
skl okt Ui, o] Aa=AT HBL
£ GRE F50] 9ol RFAY. Aol 27]
e A3 6.52~7.66mm, FF ¢A 3.12~
3.51mme] Yt}

53 59 Fole= £go] v Fe] GF-E, e
FE a3 T8 Ede 2% 4o 2 IAHIAY
2, ZMATE B9 AY ARd £xHA0
(Fig. 3D). X =& ul& 7tgA =glv g mex] =
2iu], A1 =2 ] 2eln Ax =g n]s} 7l 29
f7& /M Aoz BEEA, wjR v g f47]
7t &9 GREo vEpdTh Roj 9 Al A
9.60~10.83 mm, SX =20 ¢AZ 2.60~2.96
mm, 85 ¢ 4.20~5.12 mmol] @35t

53 7 F o] Aol £go] & Aa 7Heo]
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Fig. 8. Post-embryonic development and the growth of larvae. A ; embryo excised from egg membrane
just before hatching at age 2 days 8 hrs., B ; hatched larvae, 3 days after fertilization, C ; 2-day old
larvae, D ; 5-day old larvae, E ; 1-week old larvae, F ; 2-week old larvae.

A AYL Bolny, By st AFHUR, WA =]
7} 9399 ute 2 E2lHo yepddh N 2E 7t
A =gul e 1-8, FA=gule [-6, RA =2{v]
E 212 53 7igAsguy S FRo2E 2
A9 Ax7t @23 cHFig. 3E). Aol9] vl e
A A 9.67~10.52 mm, S| =2 0] A 2.91~
3.35 mm, &9 A2 5.20~5.65 mmo] Yt}
B3 23 Foe A2F5A=eu7 ¢4HAn
iz =2 u)d 6749 7127 YElde F ZE A
=ns YL ZFAen, gEE YA gt
Al BEaRa, Ade] Fulsle T AN Y&
Rol& x)0}7)¢] =a8si ot (Fig. 3F). o]uf X]o]
9] A7le A A 14.59~16.02 mm, 5% 3.31~
4.16 mm, $A=&u]¢Ag 4.71~6.17 mm,
B A= 8.07~9.31 mm, $£gZ o] 2.05~2.20
mme] e},
&

- al

T4 FAM I o] Folle 24 6F0] €3 ¥t

(A, 1997) o] & Pseudobagrus koreanus$} P.
brevicorpus® 2% & $8 Y n{FololN
W 2fF ¥z} o3 Eou, =3 Leiocassis
longirostrist BFE Q3 P. brevicorpusv= 8%
A7) okY T ER EFHO B3 BE 5 F5Y
EEFTOIAN RFE AR 712 YETH A
F7t A9 o] FARA] gfol Fo] BRI A F7
o EAAIE 3 At

€ AL A3 P koreanus®] @2 F4 30| 4
3 B FAGY] Tt et &4 P
aurantiacus$ A3t 2\ (Takeshita and
Kimura, 1994), v|3 3 ¥ & Rol¢ P. ful-
vidraco®t thEA Yeht FEHAD (B3 o],
1996). oj21 ¥ ¥ut B FRE & ZAM] U YY"
L. ussuriensis® 72 F9 (|23 §&)dH
Eadaecz FEHT

FAGe &Y =5 MEE AT G
9 UL YR} o] e FolF FFL E
Qe o]& P. fulvidracost v}R7HA] Aei g oy
(733} o], 1996) 1 £ 5+ WA =2 L. ussurien-
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87 M4 8= £ A7) Pseudobagrus koreanus (Pisces, Bagridae)s] 7] A& A}

sis2] Fei ot FAMSIH THu B a 3.

ol ¥ $F2 LAY w9 TF BA
e Aoz 423 Cuvier s duct U9} v] 4y
(Balon, 1985)°] 2 drgdles Jil A@s o] &2
A&7t 5T FEolA Atk BAS 283 3
982 3te Aol oldrt Al €T

nz=2n o] P Wle F £9 P ful-
vidraco A4o} = H-3} 15947 o] me] R =u] 9]
Aol AH7) A FAB AT B T AL A
Fol 2 Z A S EFgH o FEH.

BAAGe] o]Fe 2 mA =gng} Yy
S 7bEA =g n o] AX F5 5 9% Ao o
Pelteobagrus, Pseudobagrus, Coreobagrus,
Leiocassis®] 44032 T HEE o g o} (8,
1977 ; & &, 1981), Lee and Kim (1990)2 13}t
d HEHAY 1332y H4Y2L £
3t Pseudobagrus$} Leiocassis®] 2402 £%
g ut gk g B 2AbA WA date 3
B T2 38 59 Y 5 27 YA B
Aol MZ & %9 P koreanus® L. ussurien-
sis Atoldl fALEta BY &of SFee P ful-
vidraco$} P. koreanus Alo]d] xlo]lg§ Hol B8
A vl § FEHO I F3 YA HE B
FE AP ELT Aoz AlgdT).
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Early Life History of Black Bullhead, Pseudobagrus koreanus
(Pisces, Bagridae), from Kum River, Korea

Eon-Jong Kang
(Chinae Inland Fisheries Research Institute,
National Fisheries Research Institute, Chinhae 645-250, Korea)

The early life history of black bullhead, Pseudobagrus koreanus, endemic to Korea was inves-
tigated to get biological information needed in artificial production of seedlings and in recover-
ing natural resources. The fertilized eggs showed some characteristics in having heavy sticky
material and minute folds which is formed radical pattern on the egg membrane. The shape of
egg was spherical and 2.59 +0.08(2.45~2.70, n=10)mm in diameter. The yolk had not oil glob-
ule. The first cleavage was observed 2 hrs after insemination at 21~23%, and the progressive
cleavage were done about 30 min. interval. The characteristic changing of the yolk surface
started at morula stage and continued to the end of gastrula. Hatching was started 72 hrs and
completed 90 hrs after fertilization. The size of the larvae were 5.41~5.81mm in total length
and 2.76~2.94mm in preanal length, and the number of somites was 15~ 16+ 33~34(48~50).
The barbels and swimbladder were completed and all the fins except second dorsal were
appeared 1 week after hatching. The larvae attained 9.67~ 10.52mm in total length and 5.20~
5.65mm in preanal length. All the fin sets and color pattern were completed 2 weeks after
hatching and body mucus was secreted at that stage. The juvenile attained 14.59~16.02mm in
standard length, 3.31~4.16mm in head length and 8.07~9.31mm in prenal length.
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