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6 d FOW|ME,50 d EAEEMAL G, MEERANFHLIHMN ANERREL, PREH. BURKADH
PNETHAES . REAEKTEEZAHR. RIMCFARAEETE, Bk 5 dILITITE.6 dF 0. H*
T REIH %, WAE T, S RANE S BI7E 86 h A0MREET , F 140 h RSP LB 24000, BRI H IR
RY AEAMME FESANE2SEARAOH. REARARNERDELTNERRENEYREE, H

SRR e RSN FIER,

XA AR ERAE A MR
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B B & 8% ( Verasper veriegatus Temminck et
Schlegel ) /& 88 7E B ( Pleuronectiformes ) | 8%} { Pleu-
ronectidae) , FEQA TFTREWEYE . HFPIFLU
B P Y R R A IR, Y TR Y 35 | DR
Hm R, B MEFhES S EB R T AER
Kihip, aREILFERSAREE . HHTE
REFEZ BEARHARAERNE. HETEA
BEHEHENEFEER T RAETHR, R
BT RE.
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TR, I IR F 2 5 I e HAF L BT
BRERATEE, ENRAARERGHATEE
FMFE LFRBERNZERN.

1 #ERFE

1.1 ##

F2002 471 ~3 ATEIIFREEHFBREHFEY
BRABARA TR T R RSN A TR EE
H LM RAMBE Rk BIRR R I T A
B, THRALERM, SRMETRGIARL
0.5) C,RAKEA, TR EBERTFTE 29 ~30,pH 2y
8.2 4%  HBKRK1/5 - 1/4 KRS AI¥
WAFERERKRY (13 £0.5)C BMEFART,
BHAEO0.5 TR, FHE(150.5) CTHEIEFR.
HipfRE Mt SRRNER.

1.2 HiE

BRI B, e RIS T TR AR aY
AR, B THRICR ., RS A Smith's W E
A, TERETWEHER SENAREE
PIFRFIE , B0 B S 35, T B IRIR I T £
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452 FEAFERE gy

) BR FEW 5, WP B OMR(REI-1) B8R

(1.85+0.06) mm, FMIMLE(11£0.5) CTKETF

2.1 BREW Finf 153 h B A, KERERBFLELE
BISER SRR T REM R, R BERERL

21 [ EWEYEER S W
Table 1 Embryonic development of Verasper variegatus

R ERuR ERHRER AR =)
Development stage huui.:s Brief characteristice at each embryonic development atage Figure ordinal

1. SAZYAN One - cell stage

AR 348 Membrane Lift 1 ZRAE, AR 23D, H(0.15 £0.05) mm [-2

[ 5% 2 Blastodisc formation 3 BRAETE R, BE A5 H AR Ay, B4E(0.94 +0.08 ) mm, 1 (0. 26 =0. 04) mm [-3
2, BEZ9HA  Cleavage stage AR

2HI 2 -cell 4 S3 HEEATR R -G8 R 2 SRR I -4

A48 4 -cel 5 S, PRENEE 1 RBNEH, A 4 ARY, FX I-5

S41fT 8 —cel & 2% PN EEI KHTET ER2 BS54 SR A S B I-6

16 488 16 - cell 7 23, WENSE2 KT, KIO R BRI NT— I-7

32K 32 -cell 9 SR, HA 3L HKEE

64 I 64 - cell 10.5 S, EE2 B, RS I-8

128 44 128 - cell 1 MBRIAERAHA , DREAFLE I-9

FHE Morula 14 EHAWA B, Epat R ER 1-10
3, JEHEH Blastula stage Figre 13

F53EIE High blastula 23 SRR, S RS B R B I-11

{E3EIE Low blaswla ] ERTHGH REEFHERFARTER, ARET afERTES 1-12

AR B Late blastula 29.5 o WL T F s S T R R HESR 1-13
4, TR Castrula otage EheHLTay:

EB R Farly gastrula 5.5 EXRTash LN 1-14

B Mid gastrula 48 BEFTFEERR 12 1-15

BB RHE Late gastrula 52 IEF T @89 4/5 1-16
5. #& IE Neurula stage

FhizH Neural plate 54 FREE — B S0 i K, T R A iR 1-17

BN Neural groove 60 WEERNE, R, HSEER I-18

Wi Neural tube 66 HERMAHEETRAFREE RGN ANES 1-19
6. HEREH
Organ formation stage

A oot veicle 7 EEAEENASRE, HREE 1-20

A7 A Formation of somite 78 BETEE R EMNMEY I-21

U, g REERMNERR, CREMFHLN EEE CTARRMENALE |,

Formation of olfactory plate HEFRAR, HEMESTERBE

BRI f ey Toe 105 k41 8 S B AR B, = B MR 1-23

WEEE 114 ERABEINGESS ERNE AT LRGN, K. BRREF |,

Formation of optic capsule RAE GCEHERT REBNER Y TR TFRAELD

MEs o ERCHREENLS RENESENND. BATEHRUAKE, 25 |

Muscular contraction (E) M b , ZEMR T4 T OB I

LBk th F Heart pulsation 123 LR, ERPE 1 -2

fﬂfﬁﬁ o oalthes 138 —HEREETANE, EREH 2 ABE, 2RAR 1-27

B 153 EHCORMREAE . IAKRENMA, LLRREERE, BT | e 0 5

Hatching JREE R AR R, MR SRR A o, R R TR M

A8 Water temperature (11 £0.5)C
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2.2 HEEEW
MBFENERRBERN(13£0.5)C,LUGE
HA®O0.5 T, HE(1510.5)C,
2.2.1 MR HE(4.17 £0.11) mm, 55
(1.16 £0.07) mm, FPEBIIEL, RBRAE, KE
ik 172 8, HEERE, RIGonE% L, 1
BHXAD, CERRESER BAFEET,E
EXPBRE—CERBERERE. FHEBEERR
M, HERERTELE 13 4, RERAMR
PRI B (R 1-30) .
2.2.2 MER1E {KI£(4.66 £0.08) mm, 5 &
(1.51£0.07) mm, SREMERE HIEKA 173,
HEEMAS, BORITE, GRSRENER, &
BACEE, BRI 40 MU FF 44 ) MERR T
2.2.3 BABIX #K(5.2310.19) mm, 5 H
(1.53£0.11) mm, SFEBWKERLELKM 1/4 &£
A, HERRE MRS, EREYTEHE
RARAHASY 3, MR DERRRREARK.
Fh S RTRIIEO AL WT E H B , 7T L P AR AR A AR
R, HEHEERCEMELE, BKRETE R
(REKRI-1),
2.2.4 BEES X HK(5.74£0.21) nm, B
(1.51£0.13) mm, FRERCEMD, HFFRBHEH
B AEEENERE . BB TARREERE, AT
T3, OMEFHE R, BHER LR REAR
Ry E. PREETHBER. MWERTBER.
HWEK EHETH@SAHE R AR L-2,
3.
2.2.5 BLE6E 44K (6.20x0.23) mm, BR
(1.46 £0.17) mm, MERBKREN L. FAF
0, Beed Fr b 4 i N RUE R, I AGE T R B
PEE, BAFGTRSERAEBERAE., KWERE
—BBR T REEFEERI (BRI -4,
5)a
2.2.6 MEBF0OX H#K(6.34+0.27) mm, &
B(1.46 +0.15) mm, FREBWH LT ILL, EH
BEEFFHRES. BLARRAERSS. Wif
HAESRA. E2ZEN(MEBIT-6.7),
2.2.7 BAFE14E #HK(6.56+0.25) mm, &
H(1.5220.12) mm, BNEBMEILTE, HEE
RS SEE. AR RSSEESN ], H
TREBEeELARETFGY B REBRIL-8),
2.2.8 BWEF19X HK(6.96+0.31) mm, &

B(1.73£0.15) mm, HLEEEAHF—LEBE.
B BN ES. BRBRNSENINER
B e A E SRR REET R, A RY
A FES T (AR T -9.10),

2.2.9 B{EB26X #HK(9.19£0.23) mm, B
#(2.45+0.27) mm, B LE BEFHER,E
HEEBEARE. FRFHREYRImRT
ER(AEKEI-11),

22,10 BAFESOX (A4 (21.88 £0.57) mm,
BB (11.27 £0.38) mm, {TA2H R, SAEA
BT B E A, 20 0 MR B O 1T 26 B 5 M ( 2 IR AT
B TRAGNSE 29 X, 543 XetTLdBE
) KBESHATE B EASER(RER
n-12),

3 i

DFEESRER b G0, PR A 5 Hofh R
HEARRPE, U TN TR REGE. P
A7 P R R L A R BB M AR, X o O L R a1
ZRBBHRERRAFMN, RERPLEERST 1
A KR, B,

REERTHRETIRESEFMIML,H
PRI AR B L B, X R S ARMAEN A
5t £ A9 B AIRE, 5E R,
Ercgmit ", AERENABTEHAER,
FIE R R A IR R E RN F SRS
g —E K5,

I3 2 4T £ 76 JSE RO 3 2 1, R AR B B 83
1. 75 BEAT A LA Bh P L B ik 45 43 38 BR B
e, Weamig BB BTN . IR LR R R,
B R JLES R AT LI ST, T B AR L
WA H B, Bk i (4.17 £0.08) mm, X
5 Kee Chae CHO & B MMk R (4. 41 £
0.21) mm HZEEY, REFLRBLE 1 d OFR
(4. 66 £0. 04) mm, ZFFF AN TRFE K E
RAfEEH TIRRNAARTR. RA%S " HE,
KEFHFALERLS 3 dF O, F O HERILF
BRAWL. ERNKBRFALERLG6 4 FF
O, e SR RARA S — W R B, EE R
BB ATRILR, BEEFRE6dELN
EWEHITEE. SR ERETFNERRA#T
WM EEAEREARFHBHER, TS
PSR P B A Rk B 220, RERFARFH
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ERRRELBLOMERR" ", EREYH
M, RN AT NG 2 d A7 O, ik o
BEAAREERESNRE BB R
e, B RS I A INTET IAE T fla A

FaNARERM G SXERTagRERM
Z R kEE RN, RE R, T
HERMLEBY)UR M a kR B R4 8 — B
RER®E, RASHE, XERFaAERT IR
PARE S I M R A % LKA, A
RIARBERra R ENBTUE R QS THH
R HERABHRERBRASHORERR LR
2 RENNROREE LA —EME R, B
HEFR—ZHHBAOH KR AR, HE SR
#.
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Embryonic and larval development in Verasper variegatus

WANG Kai-shun', ZHANG Zhi-feng' , KANG Kyoung-ho®, ZHANG Quan-gi', ZHANG Fu-ling’
(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China; 2. Division of Aqua Life Science,
Yosu National University, Yuso 550749, Korea; 3. Huaxin Haida Marine Organisms Company of Weihai, Weihai 264200, China)

Abstract : The fertilized eggs of Verasper variegatuse were obtained by artificial conduction and the incubation condi-
tions were; water temperature(11 £0.5)°C, salinity 29 -30, pH 8.2, and flowing water with continuously aera-
ting. The larvae hatched out at about 153 h after fertilization and the larval mouths opened at 6th day and metamor-
phosis completed at about 50th day after the hatching. The laid eggs are half-floated with a large number of yolk.
The blastomere size and the cleavage speed became different distinctly at the late cleavage. The formation of optic
vesicle is earlier than somite. The guts are thin, short and straight in the newly hatched larvae, and then become
longer and flexible during the larval development. The melanophores occurred in the embryo 86 h after fertilization
in dispersal, and on the surface of yolk sac 140 h after fertilization, and distributed in all of the body after meta-
morphosis. The shape of melanophore existed on the body changes gradually from snowflake-like ( before hatching)
to spot shape (10 d after hatching) , whereas those on yolk sac are snowflake shape all the time.

Key words: Verasper variegatus ; embryonic development; larvae morphological chservation
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LR, 2. ARAEE; 5. IR 4.2 AN 5.4 ZRHR; 6. B AR, 7. 16 ZHMML; 8. 64 M 9. 128 M, 10. R4EAR; 11.
WREE; 12. (ERAE; 13. WIEASE; 14. FEHEH: 15. FEEH; 16. FERE; 17. HER; 18. WEW; 19. HEE; 20. K
TRk 21 (kWAL 22 MR, 23. T RL; 24, WTEE R, 25, INBY3ORE; 26. L BRI, 27. E R A 28. S ER1k;
29. IEFEWL ; 30. ANRHE{T AL
Plate I Embryonic development of ¥, variegatus

1. Unfertilized egg; 2. Membrane lifi; 3. Blastodisc formation; 4. 2 - cell; 5.4 —cell; 6. 8 —cell; 7. 16 —cell; 8. 64 —cell; 9. 128
—cell; 10. Morula; 11. High blastula; 12. Low blastula; 13. Late blastula; 14. Early gastrula; 15. Mid gastrula; 16. Late gastrula;
17. Neural plate; 18. Neural groove; 19. Neural tube; 20. Formation of optic vesicle; 21. Formation of metamere; 22. Formation of ol-
factory plate; 23. Formation of eye lens; 24. Formation of optic capsule; 25. Muscular contraction; 26. Heart pulsation; 27, Formation
of otolithes; 28. Embryo just before hatching; 29. Embryo under haiching; 30. Newly haiched larva.
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BRT MREMNFEES
LU 3 R 2. LIS 5 K 3. B 2 BYICK: 4. IBMLSS 6 K 5. B4 ARCK; 6. L5 10 K, 7. B 6 BUBLK; 8. LS 14
X 9. BHLE 19 X; 10. B 9 Bk 11 88465 26 X ; 12, BILSS 50 AELTH.
Plate I Larval development of V, variegatus

L. Larva 3 d after hatching; 2. Larva 5 d after hatching; 3. The magnification of picture 2; 4. Larva 6 d after hatching; 5. The magni-
fication of picture 4; 6. Larva 10 d after hatching; 7. The magnification of picture 6; 8. Larva 14 d afier hatehing; 9. Larva 19 d after
hatching; 10. The magnification of picture 9; 11. Larva 26 d after hatching; 12. Juvenile 50 d afier hatching, metamorphosis comple-
ted.
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