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ABSTRACT This paper presents the result of research on embryonic development of starry
flounder Platichthys stellatus by means of artificial propagation and incubation in lightly aerated
seawater. Fertilized eggs of starry flounder were isolated and spherical, contained no oil glob-
ules, and were buoyant in sea water. The egg membrane was thin, smooth, transparent and e-
lastic. The mean size of eggs was 0. 66~0. 70 mm in diameter before absorbing water and 0. 91
~1. 06 mm after fertilization and water absorption. According to the appearance and character-
istics of the embryo, embryonic development was divided into 11 consecutive periods: cleavage
stage, blastula stage, gastrulae stage, neurula stage, blastopore closed, formation of optic vesi-
cle and somite, tail-bud forming, formation of crystal, formation of otocyst, pre-hatching
stage, hatching stage. In 1140. 5°C sea water, larvae hatched at about 101 h after fertilization.
The total length of the post-hatch larvae was 2. 3~2. 5 mm. The long diameter of yolk sac was
1. 075~1. 25mm and short diameter was 0. 60~0. 675 mm.
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Embryonic development

B RVT8 Platichthys stellatus Pallas f B8 B Pleuronectiformes. # %} Pleuronectidae.# ¥ # Pleu-
ronectinae YLK /& Platichthys Girard, 7 75 6 P9 &% 11 88 /R £ 2675 9 il , — b 2 40 7 76 BRI 08 12 A9 K1) 4%
Platichthys fiesus L. ; 55 —FRBRIH REKBAFHRAERITE 1 FF(LZEFES 2006). BRI
N4 BB 8 TR S H A Starry flounder (2 #E) Piebald flounder(FE5E#2) %, H XAR X <7
LA,

BREILBER AT Z 8B A, 5 KR 33°~73°N,105°~127°E; L B A 41 ik . 2B Rl K
& BRI ME R I E B R mMARE E(SHEES 2006), REILEERMLT . BELR
B ILAAER— OB BRI W BT ERNR U LA SR AE A, AR FEEREILEN
K. BRIBAERKBER JUR B, BEFRMES, OB, HAKFREERKER . ER.E®REET . 7F 3~
28°CKIBAPAT AR, NHK B K REFF, R BK T . HiMERITEREA WM.

ATHBAaEXRBETISE. BB EREY Verasper miseri (Kee et al.  1995) .8 Karetus bicol-
oratus(Yong 1982) HIR ¥ F #F Paralichthys dentatus(Martinez et al. 2003) Z 347 T 5L, A = IR 68
Cleisthenes herzensteini (S 1980) . #F K H = 8 Pseudopleur-onectes herzensteini (e E % 1993) . A
BE(EFI 20040) BB EBE Verasper variegatus (REZ 20065 FIFMZE  2003) KW 58 Cynoglos-
sus semilaevis (TS 2004) . RIEFHH(E HHE  2007) . KZBH Scophthalmus maximus L. (BEEHRE
2003) ¥ F 8 Paralichthys olivaceus BRI Z2 TR (H K MEZE  2004;Z|5%  2006;%  {@%  2007).%54
RHEHFAFEREHMEKES 200)WEREETFAEH#ITTHRE, 2007 F2~6 HREHAEF S LEA
PHRERARAR#TTERISGEFRAR EF LGN 130 Z7R, TR TRAEMWI) LFEH. AR
ERTERIBEMKRAFTHFNEBEFTFESRIE UHAERTIKRETRUSERN .,

1 #MRIEAFZ*

1.1 ##

1.1.1 F&£%

HREBEEYREARATNGEESISENE 4 FA, B E 66 B, kMR 600~2 000g/R, &K 30~
45cm, M HELLBI R 1 ¢ 2,
.L1.2 ¥&1x%F

FEIETKE 8~12C, i 20~30, 5T HE 4~6 B/m?, 6 BB EF 600~1 000ix, Y6 MM [a] 7 : 00~
19: 00, HEUELAE KA E, SHBRBEYVER, BB ENAKRERN 2% ~3%, HEBRBERK, RN
8 : 00K 16 : 00, H#eKH 400%~600%.,
1.1.3 M8 EF :

%3 90d Ul B E T E EANNRZHEAT A - MAMREATRY . REEMA MR, 58EH
AERERARSE, KBS EARBEIT, AHEaERATRE. AIUSEFATERS. RATEEHKRER
o,
1.1.4 9 mik

¥ 3255 B0 i TS MK ph e o5, A (50 em X 50 em X 100 em) () 80 B B IiLfa b ik d B P EFEAR
FMT B RS IR PN, BIAKSEE ZReb ik, WIbKE 1120.5C, i EEMAT
Bl 7E 28~30,DO>=6mg/L, pH=7.8~8.0, 6 B4EHTE 400~6001x,

1.2 WMBAE
R BG % 8 B 1) 2 SR BURE , 45 W BUEE 30 2450 . 7 Olympus B 68 T MM & W0 S4FE, MR
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PRI S . ERILBEMIG R T HBT 5

& B4R, R B30 BRAE 5K

2 HR

2.1 BBEEFEHN

MR ERTHBFHEG, BRENR, BT
WG EEMBERRIE . REA — Nk, Bk
—EnEEERANAE.HER 0.66~0.70 mm(E I -
V. ZHER i on, spEB/N IR L.
B, LM BRAREMBRSHFEIL-2)., 28
BRI K B B JS B9 SR A2 K 0. 91 ~1. 06 mm, % 7K B J5 BF
FHRBEHEKS 2.3 5.

2.2 HRREER

ZHEETE 1120. SC/KIB T 4L, &4t 101 h{r#&
BRREm i KA FHBERE L,
2.2.1 mpsih

ZHMBTHEN A F XN ES R, 2
¥J5 4y 40min BEEE24 A2, 1h 30min B8 F R4 R 61 3 )
WEPHERBER, BEARARAHR (B I1-3),
3Shlomin i FHF R & N, B R 2 g (B 1-4);
4h50min 3y 4 YA (B 1-5 FE 1-6);5h30min
J 8 A R RWEE 1 KON FT . ERBH 4 4
SERMM.EREREENEUKFEM@E -7 E
[-8). 6h20min 43248 16 40 8, Br & 1 i Bl 7 B
HEFHLREEET-9 FE 1-100, 7h20min 433 K
24M. EEMNERERICR(E I-11 f1IE I-12).

8h25min 55 1 (K& 64 ML, MM Sr A M JE BB K /NAAZE T-13 FE 1-14). 11h10min 53K

1. WOKBTHRF:2. BOKEZREN:3. BAER:4. 2 M
5.4 MLCET MW ;6. 4 AMRUER) ;7. 8 WH(EEM)
8.8 MM W) ;9. 16 4R ML (IE T W) 10. 16 48 (4 i
W11, 32 MMMCER M) ; 12, 32 SHM A W) 513, 64 A
MCER M) 514, 64 4 M (B W5 15, 128 M CEE W) 5
16. 128 4 B fM i W)

1. Egg before water absorption; 2. Egg after fertilization and
being placed in water; 3. Blastodisc formation; 4. 2-cell; 5.
4-cell(dorsal view); 6. 4-cell(lateral view); 7. 8-cell(dorsal
view); 8. 8-cell(lateral view); 9. 16-cell(dorsal view); 10.
16-cell(lateral view); 11. 32-cell (dorsal view); 12. 32-cell
(lateral view); 13. 64-cell(dorsal view); 14. 64-cell(lateral
view); 15. 128-cell(dorsal view); 16. 128-cell(lateral view)

Bl BRIBEHWEREE

Plate] Embryonic development of Platichthys stellatus

128 4 MR B 00 4 R(E -1 ME T-16), 13h AR AZHBHMET-D,

2.2.2 gRH

NG 14h30min RS RK . MK E AL, AR E/NGET-2 MET-3), 20h40min JE R AKE

M BEEEIT IR AR EERARAEAR, REEAHE (ET-4MET-5).

2.2.3 R

2Th R T 1/4, H R R (B 11-6) ;35h30min AT 1/2, FESMIATHE K B 1 KB ENFHERHR
REIE, W28 AR, O EE PSR T-7) . 39h AT 3/4, A RBEBRHN(R -8 . R Esks

BB R B R MR R R B RREEH.
2.2.4 #AHZEH

41h30min A T 4/5, MEREMK, HEARZHE R . HMENEEMNLEZHELWET-9.,

2.2.5 BEILEH

43h20min JRART WA 1/2, AL , 7 AR 35, BRFL OGP AL B0 1 SR AN 2 B3 /N B HD, ot B T G 38

WEn-10),
2.2.6 BREAILY H R

A6h BT B, B Sk B0 90 00 1] S RE R, T R BR324 22 KAV IEJE , [) B A R o 3R T B 5 N 15 (BIT-1D)
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2.2.7T BR¥H

52h10min BB ZF A% H ## % . 58h15min, B H FE &K
(EH1-12),
2.2.8 Stk

59h ZEHLAR O BB /9 A, — B M BER B . BT R
FEREKMER BFREASEEKR 1/5(E-13).
2.2.9 TREA

78hSmin AR E | 3/4, K HIMM 1/2 & £,
AF—ZWMEREE, yIrBE 149, hERFEET
WM, BERFE EEREUY , ik L8545 H
FARGRCN
2.2.10 s

94h10min i AT, MK L F OB EE 1 A, Tk
FF i S BVL R BN . 2 B0 1) T 1 B SRR B B . BB T IR
BB BE AL XK, FRE BN, BEE EASH
a6 .ZeRMeRREIL-15. L Z K2 BEEGET M) 3. B M IE (W EW) s 4. K5
2.2.11 HEH FECETW) 5
s, RO B TUE B J7 . o R 8 4 R AR (B 1 - EE;IS.%WH‘E%;M.”)TQ’&EE.;IS. :ﬂ;ﬁﬁﬁ;@;ie. R
16) . WERRAET, GRREAE L3I U A, A7 A L IR Y FF 17 W47 518 | HEFRA
R EN R LB ik  KERMBW N & F— 8K 1. Many cells; 2. High blastula(dorsal view>; 3. High blastula
R, i aEESRD, WEERME AR K R (lateral view); 4. Low blastula(dorsal view) ;5. Low blastula(lat-
RO CRIER. SRKER UG, 7)) 0P e
RAREEEITRR. v.esicle and soa:lit;; 1‘2. Tail—::d fomxing: 13.. Formation of crl;s-

101 hfFE B, MBFa R E, HEE, G4k tal; 14, Formation of otocyst; 15. Pre-hatching stage; 16. Hatch-
HEMH B SEEH, LA EMAT BT EE Q-  ing stages 17. Newly hatched larva; 18. 1-day old larva
17), ¥IBiFH LK 2.3~2.5 mm, FPEH | K 1. 075~ BRI BRIBMEREE
1. 25 mm,. 5% 0. 60~0. 68 mm. Bk 78~80 X /min, fa Platell Embryonic development of Platichthys stellatus
ENLBI A A RER, AR HER 0. 25mm, [ 0.1
~0.15 mm, ¥BFEEFKEBREXTHES. 1 Bid{Fa, 088 E&mE/ N, WBMREINE, BiEikE
HRFAMEL-18),

RIS &

3.1 BERIHRMBURERBRPLEEHRIE

BRI IE R KRTME MEEA —E Rt ZRM B KK . X588 Cumingia telli-
noides WIBRHFIEAIl. B BE/REHEAIH U NP FEREZHBEANSER EZHEM FERMTEAE
B TR BEA iR TR R R ER. BKEERBANEKEEOF R TFRKGZE, MK
O WBAE 8 Ictiobus cyprinellus WKBTOIAER 1.0~1. 3 mm, BK/FHZEN 1. 4~1. 75 mm(FHEEHE  2004);
B K RTER AR 2. 0~2. 2 mm, RKJGHRIE R 3. 0~3. 2 mm(FFERE  2005); BEF R Spinibar-
bus caldwelli Nichols /KBTI Z R 2. 0~2.2 mm, BAKEIEH 3.2~3. 4 mm(ERF 2004); TS Tinca
tinca linnaeus WK BIHIFE R 0. 82 mm, WIK/FHREN 1.6 mm(i§ % 2004). Mi#/KEISHTHKEK
& BE R DL HRGE B 2SI B K BT R 42 £90. 66 ~0. 70mm, /K j5 BR420. 91~1. 06mm, Bl FE ¥ ik £ 2. 3
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f&. MUELA W, B RILEINFERK ®1 BERIKERRTHRE
)—_D:ﬁ;fﬂ W}}&’FEJE?ABTJ:@%UKQ gs Table 1 Embryonic development of Platichthys stellatus
7N 1BE2 2 2
BT, FUR B AT BE A R T MRk R ’ilﬁ“'ﬂ 1 B 61
Developmenta
REL.IPBFRINBBEEARRA., ¢ ::]e Developmental stage Figure
E%‘?Iﬁ}%%ﬁﬂﬁ%j(%ﬁﬁ%ﬁﬁ H oh 728 Fertili;ation

ﬁi?@ - ﬁ s %J 6}% B‘J 7? 'H‘: gﬂ ’ % é iﬁ 1h30min & 1, Blastodisc formation I-3
B, R, BRI E MR 3h10min 2 AU 2-cell 14
FaAANSFEAAENGED, B oomn 4K ol 1516
SR BEER 72 7E BETY H R R o % KD o j:‘*’ém”@mij“ ) II *97‘11 M

min -cel -9, 1-
E =3 42 I} AN y
5 H I R O A 2 R K 7 R 7h20min 32 4B 32-cell I-11.1-12
AP R ; SR AR R H M ghz5min 64 A 64-cell 1-13.1-14
EMERK;EEBRTWNERD, 11h10min 128 4B 128-cell 1-15.1-16
TSGR 4 AT MR A 5K B 13 ZA Many cells 1
ﬁ%*’t"ﬁﬁ—ﬁ;ﬁﬁﬂf*ﬁ %&E% 14h30min B High blastula n-2.0-3

. - 20h4Omin  {E#EHE Low blastula M-4.1-5

XHMEAE MWK, FHE—-—KREEA

h { Early ga 1 -6
EA TR B 51 BN R s ;

° ’ - > 35h30min JE % b #) Mid gastrula o-7
ﬁ%%ﬂ"ﬁfﬂﬂ’?@%%ﬂﬂ@ﬁiﬁ‘Z"ﬂ 35h B8 Late gastrula -8
ﬁﬁﬁﬁﬁ%% (2004) Bﬁﬁfﬁ%i@— 41h30min # 2 Neurula stage -9
ﬁ 43hZ20min JEFL X H] Blastopore closed -10

46h iR #2 R L ¥5 7 B, Formation of optic vesicle and somite -1

3.2 ERIMNERETE 58h15min B EE M Tail-bud forming M-12
59h fafk 4B Formation of crystal -13

BIELRMENG R, AT LUK E 78h05min Wi #EH! I Formation of otocyst I-14
%?I%B‘J%ﬂﬁ ﬁﬁ‘ 7] éj}’ﬂﬂ EFJ U % 94h10min HEE AT Pre-hatching stage I-15
%%‘E%%%‘wg&:%gﬂ\%ﬂdim\ 100h10min H Y Hatching stage I-i6
BRI AL T R R TR & ﬁi iy 101h FE# Y Larvae hatched g-17
y ’ 1 H# {7 lday old larva 11-18

BE W B PR R AT RN B B 11
M ESE BRI,

32 MBI LARG . M SL R 4540, 3] 64 AR My AR . 580 FHhAE 32 0B DART . A B 2
54,9 64 MMMZ G .MM EA ZEEMEEIE—BSTESE  2004), BRI EEZRE IR FM T HaT i,
&R BER 7 8 diffunt , MR BEE AN EMEFE, Bl 16 i, MEHEUKFEEFTAIRE. X5
RIS MR 8 B 32 4, MBS R K F B . HALZHARARARNELEEER PR k%
1995), HIFHEWRE S M EE SR A AR TR . XISCAE%(20040) AN, R EENAE B THMAN HE L
Bl 7 3 LA Bt LSS 40 B 4 fh B v 3

BRIBEBRATITRENEANFSXEZEFALXHLU BhBEER., ERTHNFRKERERAL
XA HH, XAE5ERB(ESMHE 1980) . BHEHGRIUFES 20060 LB EHTHES  2004) M,
EREFHFERAXCHATEA(EFREHREF 200 . MARETHERALXARER(E HE 2007, ERITH
ARWAMAL T ILERBIE R, AR E S A 8RB R iR B Ao Al Ry HE R
(EFFME  2003),

BERIIBEFNMERBRNFE S AEREHRK, SEEPBEHESE X EYE, #REMTHRMEEERK—
BEEIAARER —FHEN., PIHBEH, WEIL PR ER 1T, B JLE AL 3B M, et B MRk X
—MFPEAN., EHEMAELTEELE TR R AL HRE.

BRITEZHINLE 1120.5 CKB T, &0t 101 h{FAEBEERY . X155 % FF2006)]iEMTERILK
H10. 5 CA 110 . MEKE2~5. 4 CHy AL F353h, FE12. 5CRIFEG6Sh(HEESE 2006),
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Table 2 Comparison of the early developmental stage of Platichthys stellatus with other pleuronectiformes

o~ L e LK ¢
7] Newly hatched larvae Yolk sac
HE 12 2R 8% 41, 1 () Incubation : &%
ks Egg size Bost Incubation water k& Xk
Species Conre) Number of eriod(h)  temperature £K 7. 9= L HE Refer-
oil globules P be Total length Body height _wone Short diameter ences
«Cy diameter
(mm) (mm) (mm)
(mm)
BET#
Platichthys  0.91~1.06 x 101 114+0.5 2.3~2.5 1.08~1.25 0.6~0,67 AL
stellatus
e -
Cleisthenes 0.80~0.91 x 83 12.4~15.6 2.56~2.63 1. 32 =
. 1980)
herzensteini
HILEZE
t]
Pseudopleur-—, o5 1. 05 1 70.5 11.8~12.8 2.40~2. 80 0.76~0. 88 (R %
onectes 1993)
herzensteini
ray
Kareius 1.1240. 06 x 77 12£0.5 1.60-0.11 0,660, 07 (EFFIR
R 2004)
bicoloratus
5 5 2 8% N
Verasper 1.6~1.8 x 197 8.0~8.5 4,454+0.15 2,140.05 1.6+0. 10 1.240.05 (M;(;Eé)ﬁ%
variegatus
G
Cynoglossus  1.24+0. 03 97~125 37 20.5~22.8 2.634+0.04 2.5240.03 1. 14 0.79 (iﬁi%
semilaevis
TE 1k . - (Fujita et al.
C. robustus 0.85~0.90 5~15 16.5~17.5 26.2~27.5 1.75~1.85 1957)
EY=RE S _ _ (FERRE
C. abbreviatus 1.19~1, 23 30~50 90~98 14~16 3.28 2004)
¥ F 6 R
Paralichthys  0.840.01 1 93 14~16 (WA
. )
olivaceus
15 B 2F 67
Paralichthys 1 1 55 17 2.1 G{;g;:)?;%
lethostigma
Xt F &
Paralichthys 0.936~1, 001 1 51~52 19~20.8 2.47 (EZ()O%@‘j=
dentatus
K6 paa
Scophthalmus 0.98 1 116 13 2.5 1.0 1.0 0.7 (E;i?;%
maximus L.
T 6%
Paralichthys
olivaceus $ X (EENE
~ 7 154+0.5 2.28+0.21 1.244+0.12 0.65%0.16
B 2 0. 885~0, 952 1 4 2006)
Verasper
variegatus &
7 8T
Paralichthys
olivaceus$ X (£ B%
. ~ + + + +
K 1 5 57 0.98~1.04 1 67 16~17 3.0540.12 0.994+0.11 1.15%0.17 0.60x0,09 2007)

Paralichthys
dentatus §
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