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On 11 June 1991, eggs from the brood stock of small yellow croaker (Larimichthys polyactis) were artificially
fertilized using the standard dry method and were hatched. Each of the fertilized eggs (1.1-1.2 mm in
diameter) had an oil globule and was transparent and buoyant. The fertilized eggs hatched in a range
of water temperatures (17.5-20.3C) 44 hrs after fertilization. The total lengths of the newly hatched larvae
were 3.1-3.3 mm, and these hatchlings had 31 myotomes (10+21). Melanophores and yellow-brown
chromatophores were concentrated on the head, at the ventral part of the yolk, and in the middle of the
tail. Four days after hatching, the larvae completely absorbed the yolk and became flexions of 5.1-5.5
mm in total length. Fifteen days after hatching, one spine (the anterior tip of the maxillary) appeared
in the upper jaw and three spines developed at the upper parts of the eyes and on the posterior part of
the head. At this stage, the larvae were approximately 8.3 mm long. Thirty-nine days after hatching, juveniles
(1.9-3.4 mm in total length) had a pointed tail fin. By 66 days after hatching, the juvenile fish (about
4.0-6.5 mm in total length) were similar to adult fish in body shape. The larvae of L. polyactis could
be distinguished from those of L. croacea by two distinct characteristics: the large number of vertebrae
(28-29), and a relatively small bony ridge on the occipital region of the head.
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Fig. 1. Egg development of Larimichthys polyactis.

A. unfertilized egg; B. blastodisc formed (20 min after fertilization); C. two cells stage (1 hr); D. four cells stage (1 hr
30 min); E. eight cells stage (2 hr); F. molura stage (4 hr 30 min); G. blastula stage (9 hr); H. pregastrula stage (13 hr);
I. postgastrula stage, formation of embryo, 15 hr 40 min; J. three myotome stage, just before closure of the blastopore,
17 hr 40 min; K. small melanophores appeared on the embryo and the oil glouble, 21 hr 30 min; P. 18 myotomes stage,
disappearance of Kupffer's vesicle, 24 hr 30 min; M. formation of eye lens, 30 hr; N. the tail vent, 31 hr 30 min; O. development
of membranous fin, 36 hr 30 min.; P. just before hatching, 42 hr 30 min. Scale=1 mm
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Fig. 2. Larvae of Larimichthys polyactis.

A. 32mm TL, just hatched larva; B. 4.6 mm TL, yolk sack-larva (2 days old); C. 5.3 mm TL, yolk sack-larva (5 days
old); D. 5.7 mm TL, preflexion larva (6 days old); E. 5.8 mm TL, preflexion larva (8 days old). F. 6.2 mm TL, flexion
larva (10 days old); G. 8.3 mm TL, flexion larva (15 days old); H. 9.9 mm TL, postflexion larva (19 days old); I. 21.2
mm TL, juvenile (39 days old); J. 55.0 mm TL, juvenile (55 days old). Scale=1 mm.
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e At

HFOl| THEH F& HUTL): $3L ofrhr] F70] W
13} & 3dRE ZA317] ARt =, Aol 3.8-4.6 mm
Hele] Aol HTF 17%HTH

H3l 3 dHY Wae Fig 1914 2Rl AF 5-10mm
Abolo A= TR 7} 16-25%74A] 2 Zo] #iEE UEh &
A 15mm A F742] WE &5z Z}eTh) o]F A48

O

UER it

Baste 2%

&t

m
o
N
o
of\
r*
)
oft
i)

Yal

Fof| CHst o (ED:HL): A7 5.0-5.5 mm B NA 41%
|, 4%)2 JERRTEZE 21 ol F 48l whel ME &5
tod 6.3 mm 2719 ool ME 28%2 VERN AT

CHst ZEXME (PALTL): ¥3 2% Jre 79
o3t FEoll AASIL AU (45%) F3 1
at7] Al=pete] 73t 4, 59U - AR 56 mm Apolol
33%%E HAAE G 2 & oA w2 A
33t 10¢A 14 5568 mmol A HE 38%E UE
71 ol AM3E FUtele] PEe] B9 HEoE olF
4%& JeEhAAT
Zholl CHEF AT (BD:TL): §-3} 213 0.71%0] Y
19 2o 069%% ottt £3} 159 F 8 mm A5
A e £57 ZN F 2 F7F $E7F AP

15 mm A3A 12-14%, 20 mm AF\ M= 15-16%%
= AgS Yok

-

R
S
S

1

N

ol
b
ofr

S
&

0% [
oo
a2

1

N

o
P

4z
L

i)

ot

9.24
£

]

S 2 off X o of

> oor RO e

A e
A717}+
A
NEk

=y
Fz719 AE7e FA sE2 LA A2 (Park,
1981), et A TPl HAXF AR JHFEl A 107187t
AR Fold A EL 6ol Attate] AL BAol| mE Aol
g R

F2719 HRIN7E WIS $27), SLU (Takita, 1974)
o] $ATL A E0) 069083 mm (HT 0.76 mm)Q FHHO
Z gyt AFo] Ll4mme FR7]9] FHGRT Fo} FY
0] 2RITIE 27)7 TR TFse Hog Mz
Ath

FE719 7 K3lg Aole HAo] 3.1-33mm (FT 3.3
mm, n=5)2A], B-H] -yt AtellA RPFo R A
FalE = #AE 3. Fukuhara, 1969,
1976; KORDI, 1990), A& (Paralichthys olivaceus, 2.2 mm 7
., KORDI, 1990), =% (Oplegnathus fasciatus, 1.7-2.2 mm,
Fukuhara and Tto, 1978)% ¥l &} Avkd G&-S 2k e
A, do] g1 @2 A, Tl 447 & wed
28 GARE BolxE Akt AR A7)e ol FHRT
"ol £a90) & FEH WA RaAolr ol g o
AR A7% de Fes A717h Ael Aol
)% =7 AR 1Y FolE FIAA BF FoHed
(KORDI, 1990; Myoung et al., 1990), FZ7|= # 3} 44 &
dBe Aol ool ol ¥ Azee AVl F7
23 wo} Aol M&E A (BT AF 04mm)z
FHA e A ot AT o] RE Aolzt Holg
A2 49 FAAAE dob ASiE o8 {77 Hol
| Al FolE WA QB Pl A Al BE
Al 2 5 54 29 sz A8 4
,oleld ddst 289 AR Ay ke IA=
HEZF et A4E At
71E Aol7le A Aoj7\me] g7l szt AR

a

(Pagrus major, 2.0 mm

=

L
L

.} Elol‘

7

MO, ¥0 N U2 Mz ofr
P IO [O }"N' _lE,
NN

)



7] ¥R 8 AR o)) G

nE]A=w|e] {Fo] Wate ol Tl Hzle vEh A
2AAINE, Fig. 2, 304 B vpe} 2ol A7 5-7mm (F-3}
3 6-18% Ato]) Heloll Mg gk F74 (HL), FEAE
(PAL), M3l (BD)XA BF FA% HalE Yeho] xlofr]&
FE 20712 A@sks GAlo] 2=gw] o] wE A A
of Hishyl dojubar Qo o] A17)7F dutk AEolRe] WHElY)
(Mook, 1977; Kohno et al, 1983; Myoung and Kim, 1984;
Matsuoka, 1987; Masuma et al., 1990)&} X3t A& &
+ A
At 271 Fel AFQ Leiostomus xanthuruss A 2] 3}
W ORRe) 27)RE FRe mAseE A QL
v =gk whd 748 7 OB & (Takita, 1974; Chao and Musick,
1977) o] R maA=grlE o]& FF7]9 Ao}7)
(Fig. 3.D) o|FHEH & U& AR Aojg 8 F U=
L B BHE AMEE A o AU
mEA=eiv] e olo 271F Ax|oje] FEH * thE
54 59 shues 45 Fo 27) wsEAAA 44 713t
Vel T AAEE FFR o HE Y 78
T AT o] TR «l 7 & ] webd 2 el 29
AZI7F G2, FaeliAd dAESt o] E71E Zta Aot
be 2R Yoy} Bao) £z7) 9 &) (N japonica)
oF 320] ohe] E717 e @ B 910 ™ (Takita, 1974;
Taniguchi et al., 1979; Kinoshita and Fujita, 1988), & Z 719}
HAAE o Al712) A4 717telwt vYebgtirt B3 44dst
T 2% o] (Yamada, 1973) 719 &5, =, 3 24
A7) & AQolA A Fhske 271R AROlE FA3N=
o f8T FAZ A48T 4 Utk
L}— 719} BAle 22 £ (Genus Larimichthys)oll &3k
S QR Fur} v g FASle A FES dolvi=

ﬁ.‘ m\n

L

8?— Foju}. 1‘:'4 Aol A BES Fx7)9h A 2px]eje]
Hde)d E4& vuwsle] Table 19 e ich
5 &9 } 101 of YJehl= el 54 7 7P 2 Ao

5 2 Qe AL 559 2719y a2 =719 o} Al
7} Zx718 v 7h7e] 2 Rl g veht 7188 /AL
iz Fotol = B FEZF) AR AbE 7S Ao
HerEo] ko2 &g ghol o3k =27] BluAg ] 3 o]
Aestgel AAEAnk Xgn £7) £ A 7 WHolr)

=
Hohal § 30 FHAE WY 9o} Nofg) BF FP2A

483

Agslle A o e 28 e w2

& FRAE FaF FLol) HFTE B4

e 94 T

74*1"? Xk T 7o E33 Zol= Yeh) Ao 7
T HF Ay Adde 783 AR A=k

39, A2r)e AR 2715y TR U I
of glo} B A Ao}l Yamada (1973)9] FAF A3} Apolo
Apel7k vele) ol g 2polrt ApAskt QFEH Ad
ApR| o] Atolof] tEbd AoRIR] e AMES 7] HEY
Arololl A 710E ANAE & = AT wehA oz FTE
e ZpA ol ok AFALY, volrh eEjuEr Aot FE el
o MalsteE F27] AATE e nudyrt 2astae)

B2 ek,

AL AL

o] AT FaPel glo] Fx7) AN FH ALo] Yz
54 AFE BAFE HHY |, AehEE St A,
4% W3k Aol AX, Wol At FR A4 Aol 7

Y FHAFATFA FG 1R AP o

7 A=,

o A7 Be1eA B4 B wr)5e] AN 7e

(1991-1994)"¢] dzo 2 FF o}

e

o A9 el
a7

Chao, L.N. and J.A. Musick. 1977. Life history, feeding
habits, and functional morphology of juvenile Sciaenid
fishes in the York river estuary. Virginia. Fish. Bull,,

75, 657-702.

Fukuhara, O. 1969. Morphological observation on the egg
development and larval stage of the red sea-bream,
Chrysophrys major Temminck & Schlegel. Aqua-

culture, 17, 71-76. (in Japanese)

Fukuhara, O. 1976. Morphological studies of larva of red
sea bream - 1. Formation of fins. Bull. Nansei Reg.
Fish. Res. Lab., 9, 1-11. (in Japanese)

Fukuhara, O. and 1. Katsuhisa. 1978. On the formation
of the fins and squamation in the Japanese parrot
fish, Oplegnathus fasciatus reared in the laboratory.

Bull. Nansei Res. Fish. Res. Lab., 1

1, 9-17. (in

Table 1. Comparison of the meristic characteristics of larvae and juveniles of Larimichthys polyactis and L. croacea

Total number of fin rays Number of

Number of the bony Color of the

Species Dorsal fin Anal fin vertebrae ridge on the head peritoneum References
black The present
mostly 40-41 11-12 ca. 29 3-6 (from 7.3 mm BL) study
L. polyactis
40-48 10-13 27-29 16 black Yamada
(mean 45) (mostly 11-12) (mean 28) (from 15mm BL) (1973)
L croacea 40-45 9-11 24-25 3.8 black Yamada
’ (mean 43) (mostly10) (mean 25) (from 10 mm BL) (1973)




484 RS R RSBt

Japanese)

Kinoshita I. and S. Fujita. 1988. Larvae and juveniles
of blue drum, Nibea mitsukurii, occurring in the surf
zone of tosa bay, Japan. Jap. J. Ichthyol,, 35(1), 25-30.

Kohno, H., Y. Taki, Y. Ogasawara, Y. Shiroja, M. Taketomi
and M. Inoue. 1983. Development of swimming and
feeding functions in larval Pagrus major. Jap. J.
Ichthyol., 30(1), 47-60.

KORDI (Korea Ocean Research & Development Institute).
1990. A study on the commercial scale production
of seeds of high-valued fishes (IIT). Seoul, pp. 411.

KORDI (Korea Ocean Research & Development Institute).
1991. Study on the production techniques for Sci-
aenids (I). Seoul, pp. 167.

KORDI (Korea Ocean Research & Development Institute).
1992. Study on the production techniques for Sci-
aenids (II). Seoul, pp. 145.

KORDI (Korea Ocean Research & Development Institute).
1993. Study on the production techniques for Sci-
aenids (I1II). Seoul, pp. 309.

Masuma, S., M. Kenematn and K. Teruya. 1990. Em-
bryonic and morphological development of larvae and
juveniles of the amberjack, Seriola dumerili. Jap. J.
Ichthyol., 37, 164-169.

Matsuoka, M. 1987. Development of the skeletal tissues
and skeletal muscles in the sea bream. Bull. Seikai
Reg. Fish. Res. Lab., 65, 1-114.

Mook, D. 1977. Larval and osteological development of
the sheepshead, Archosargus probatocepholus (Pisces:
Sparidae). Copeia, 1977(1), 126-133.

Myoung, J.G. and Y.U. Kim. 1984. Morphology of larvae
and juveniles of Leiognathus nuchalis (Temminck
at Schlegel). Bull. Natl. Fish. Univ. Pusan, 24(1),
1-22. (in Korean)

Myoung, J.G., JM. Kim and Y.U. Kim. 1989. Egg
development and morphology of larvae of South sea
devil stinger Inimicus japonicus (Cuvier et Valen-
ciennes) reared in the aquarium. Kor. J. Ichthyol,,
1, 1-8. (in Korean)

i
ok
N
oY

N
=
)
ol
i

Myoung, J.G., JM. Kim and Y.U. Kim. 1990. Morpho-
logical changes during starvation of larvac of red
sea bream, Pagrus major. Kor. J. Ichthyol., 2(2),
138-148. (in Korean)

Park, C.S. 1981. Maturity and spawning of yellow croaker,
Pseudosciana mancurica (Jordan et Thompson), in
the westerns of Korea. Bull. Fish. Res. Dev. Agency,
Korea, 27, 93-101.

Powell, A.B. and H.R. Gordy. 1980. Egg and larvae de-
velopment of the spot, Leiostomus xanthurus (Sci-
aenidae). Fish. Bull.,, 78(3), 701-714.

Takita, T. 1974. Studies on the early life history of Nibea
albiflora (Richandson) in Ariake Sound. Bull. Fac.
Fish. Nagasaki Univ., 38, 1-55. (in Japanese)

Taniguchi, N., T. Kuga, Y. Okada, and S. Umeda. 1979.
Studies on the rearing of artificially fertilized larvae
and the early developmental stage of the nibecroaker,
Nibea mitsukurii. Rep. Usa Mar. Biol. Inst., 1, 51-58.
(in Japanese)

Uchida, K., S. Imai, S. Mito, S. Fujita, M. Ueno, Y. Shojima,
T. Senta, M. Tahuku and Y. Dotu. 1958. Studies
on the eggs, larvae and juvenile of Japanese fishes.
Series L. Fish. DeL. Fac. Agr. Kyushu Univ., Fukuoka,
pp- 89. (in Japanese)

Watson, W. 1982. Development of eggs and larvae of
the white croaker, Genyonemus lineatus Ayres (Pisces:
Sciaenidae), off the southern California coast. Fish.
Bull., 80(3), 403-417.

Yabe, H. 1951. Breeding habits of sciaenoid fish, Pse-
udosciaena manchurica in the Korean seas. Jap. J.
Ichcthyol., 1, 285-291. (in Japanese)

Yamada, U. 1973. Postlarvae and juveniles of little yellow
croaker, Pseudosciaena manchurica and large yellow
croaker, Pseudosciaena crocea in the East China
Sea. Cont. Seikai Reg. Fish. Res. Lab., 290, 51-70.
(in Japanese)

20043 99 17 AF
20043 129 159 ¢



