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Observations on the embryonic development of Sepia esculenta Hoyle
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ABSTRACT The embryonic development of golden cuttlefish under artificial hatching condi-
tions was observed. The average weight of newly spawned eggs is 0. 99 g/particle (n=100),
and the major axis is 11~24 mm, the minor axis is 8~15 mm. Egg yolk is egg-shaped, pear-
shaped, with long diameter of 5~6 mm and short diameter of 3~4 mm, and is wrapped by
three-egg-membrane outside. Three-egg-membrane in the embryonic development processed a
soft-figuration-narrow-enlargement change. The fertilized eggs hatched at water temperature of
20~25C, and the larvae hatched out about after 26d hatching. In terms of the exterior appear-
ance and the typical characteristics, process of embryonic development includes 5 stages: cleav-
age stage, blastula stage, gastrulae stage, organ development stage and hatching stage. In the

embryonic development process, the morphological changes of the eye were relatively large, and
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it turned from colorless, red into black.
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5 Sepia esculenta (Hoyle 1885)B#AE ST Mollusca. 3k /& 44 Cephalopoda ., #§ 1. 44 Coleoidea,
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HAEAKNMREZFE TR TEENREER KRS 2009 . BRI EEMNSGBIES%¥. BLEY
EARNESFE NEFERBE¥E AR T 2 FEMHRGBRA 2007, B&SHBERAEAT FEEREX
ZAQIHMEER B L LM EFHMBEME BT HIT THIR, ILAZR QUMD XN ST EEFHTTH
Fo

AMRAAES BEITHBFRERM L, 200 3 FH MR, 8 8 AR EAERIC R T & SBIER
KEBFHESHFIE UNTES SBEMENENE NS LB ELTARLE M EFRES S,
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1.1 %

BB SET SREEEEYHRA A, AT E Dl 2007~2009 445 5~7 H,
1.1.1 ZHIPkE

BHAREEF S H BN B AR RS N DY 8> I KRR R 2.
1.1.2 M miictt

BE M M Im A 25m’ KR, AR E 2 ARRSA.BATBRPREARBHHEER
R, N ERAERFAE 400~600 Ix, BEEAIK AR R UER B REK, B F KR 20~25 C,EF 29~30,D0=6
mg/L,pH 7.8~8.0, T EHE K.
1.1.3 MEBH

RLEE R SIAT VRAS IIL . B RO BRAR IR

1.2 MiA*H

B S BXIHR 5 % (2009) 8058 1 R 1 h B 1 L4 2 K 3 h U 1 IG5 3 KB 6h BURE 1
K84 RUEBREE 2~3 K. BRUEHEREL 10 ERRETUEZENETHNE P RESE
i, @ B RO R KRR & B BRI A ST IE R . MANE IR AN TE W, 38 O R B A2 R
JEE Q) 7 IR AT W R .
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2.1 ZRMESEN

SN TFEHEHNASSESHERE L MWE X, HMAXMEPRERLI-D. NIEHBFRDR
—, ¥ E0.99g/ 1~ (n=100) , KB K 11~24 mm,HH#% 8~15 mm(EE [ -2), I E MG ER,BIE, KIE5~6
mm, %12 3~4 mm, M E KM, ZRIPERTRER . B HE AT me. S5 80, 2R %R, B
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LBV — R, R IR AT R R MR EER [ -2), FEZAEW™ I 4h J5 =08 ETT 1518 18 & 18 (B R
1-3),6h JEEREEE (EIR 1 -4, 1-1), SR B 7R O AR 9 52 38 — U BE , R Jm o, R/ 3k O 1o BE AL 3 B 55 B9 2 i 3
M E S~ AR SHErmEEWERT-2), ZRPEELEME, AERMRKE, R AW T ZHWSNEH 50
~60 M ELLE (B -3) .
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1. Fertilized eggs attached to the basket of sea cucumber; 2. Newly spawned soft fertilized eggs;

3. Gradual hardening of the membrane of fertilized egg; 4. Fertilized egg after setting
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Plate ]  Fertilized eggs of Sepia esculenta Hoyle

MR EIET =ZRPERT D RR-ER-H /DR EE, ARSINERENELELA L,
HIE 1 AT FE 0T B 3 RONBHF 1, 51 8 H W48 B/, K&K 9.5 mm, K 8 mm, BN
PR 2/5 AL UE BT IR R E B2 SR, HIERT R, REER, K2R 15.5 mm, G
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h 20 min 3240 64 ZHHIEBA(ERR T -9 . HTEEAE SR ABH 2 HBH SR B, FRSHARY K NDER
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Fig.1 The relationship between the egg diameter and the age of

Sepia esculenta Hoyle
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1320 ; 2. BRI, X2; 3. MG =R, X2; 4. WETERUH, X2; 5. 2 4000, X2; 6. 2 MMEI) , X2; 7.
4 4HMa, X2; 8. 84NMI, X2; 9. 64 4HMI, X2; 10. 128 ML AT M) , X 2; 11. 128 4HMI CE M) » X 2; 12. L4 (i
MWD, X2; 13. M, X2; 14. 5 HESHE, X2; 15. 6 HERME, X2; 16. 7 HIRME, X2

1. Fertilized egg; 2. Yolk, X2; 3. Three egg membrane after solidification, X 2; 4. Embryonic disc stage, X2; 5. 2-cell,
X 2; 6. 2-cell (lateral view), X2; 7. 4-cell, X2; 8. 8-cell, X2; 9. 64-cell, X2; 10. 128-cell (lateral view), X2; 11.
128-cell (front view), X2; 12. Many cells (lateral view), X 2; 13. Blastula stage, X 2; 14. 5-day-old embryo, X 2; 15. 6-
day-old embryo, X2; 16. 7-day-old embryo, X2
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Plate]] Embryonic development of Sepia esculenta Hoyle
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SRR, IBAAYE, RGHEA R, AT 1 BB K EMRIT-2.
2.2.4.3 HLERL M

11d 7 h 30 min BRI A 4% 60 K M N, 2R BB A, B /R BEE DR KRS, 484 1L RE% R B ik
RTESN BE N /NIEBE S 3, BT TE B BN 3 L IR 8 A 1 J5 T AL Ak f s 3, 4K 2 1812 (B R TT-3 . B hR T -
4), 11 d 9 h 40 min A F BN AW 3 MRAETE , HIERK 4 RNIKEE A WA, —BREEBksh 3~4 KEH
— KRB R BEN LRSS .

12 d 5 3 X e O 78 B B, B BL Al B8 X Jgi /0, B Ak 5 B A i X0 0 >k, HL B BITE 5% 0 5 T8, AR 44 R R 111
R EERT I AT LA 4 XA ARETE (R TT-5 B AR TT-6)
2.2.4.4 LIEEM

13 d A THO BB ETE, LA LIS BB E, S0 B BT AW, X8 R A 38 (B R
M-7.EARI-8), =HEEAHE . wmI>AMERMECREHE. RETHOLE, XNMEBKRA DK, R
EE SRS, ARkFECBAE,. AR AR ashimgETm.

14 d 4R T #BIEFRERS MEC 24, MAZHEERARZ., REMBROXZMAEREORNS
(EAR -9 BARTI-10).
2.2.4.5 BEH

15 d Ahop sy gk s e 45 /N, 308 iz J5 B, R AT 5 40 00 3 Z 4 Ao, IR (AR 7B IR Ok, s F HL K (L
FRI-11E AR -12), IREBEEME ZARBERABK”. HIEASRECERES, FRREAEREG, B
NEHSATL, ERREEERELS. FERMAWHLO/NIREL.
2.2.4.6 OB

16 d . JETF 56 Bk 5l - B AR b7 A4 8 8% O 1, B A A 48 B 20 L IR U S — TR 48 (IR T -13) , AT RE RS & 3
PR — AR OBk PR, MK, AR g, g T R s, (B = E AR A, B IR R 48
BB ASh, BHMALEWIT LB, AeHE, SEEkGaFER.

17 d 6T B 8 SR, O 78 5E B, ACR IR R 7E IR R R i ) b, BOR BBV i (B R T-14) . 32 B
HMIGREBAMBEN R AW BTN, ZEHZUREA LR Y FEINREBRE .

18 d fRfd Ao % 41, Z I # e R R E A E FED M MAE S EON IR k3. W RE 1 8. 24EKH
Va2, BEIER /D FIRET. HEEEAREERE 1/208KT-15).

19 d JR{AB BB R BN 55 K /min, M EIJLZWBEG, BES FERIE LB, i R WAHL K&
B BEINEREKR 3mm, H42 2mm(BRRT-16).

21 d BEEILR, BB XEH.
2.2.5 HBEH

26 d HARBALBYF S A IR S (R T-17) . 5% M Al 44 72 B B P9 33 7% 3, 098 o i B2 3 4 ! Bt
G HEE=RMEERE T EEN/NML, BHiEHRBEe. SR SHAEHeMHE, TRRE 6|,
BESHASROE . EEBE KR RAES, SR GRE BAMMEEN/DNEL ZIRBE . KR
AN R R EPEaRELETH. AFEA SRR 6 BERKE RBEEHIRE HA—-ERNRKD
. MABARAFE.KEH 1 om £F.

2.3 1B#49&

1 Hig(ERR T-18 B AR T -19) & ik (g AL k%, B B & B, A B 2R T REAH S, FEA 6,
HAENE i 72 b £ 32 AR AT RS AR W R0, R )5 SURE AR O 6, X A I IR R SR M AR, EZ R SRR
FAE R, S0P, 88 E A A b ARG B . NSRRI, ST B AR S . TE IR AR SN A
BB, BARE B, 1 ~4 MBEEH K., 2HSAFEL 70 MR KEMHEHRER A,
BERMGRIE . WAL GEAHERONBERL. BT LROEE, SLHARXRREERRNIKE, JL
TR S TR B AR S B K P BT RSN
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L 8 HIRHE, X2; 2. 9 HIRHE, X2, a HR3, b. ¥ 3. 11 HIAR R, X2; 4. 11 HIEHEAUIE N , X2; 5. 12 H @B
T ) » X2, a. RO EEHE; 6. 12 HEBIECIF M), X2; 7. 13 HRMEIHE M) ; 8. 13 HIAHE (IS M) » a. fi#E; 9. 14 H B
O > a H2ts 10. 14 HERRCEEM) s 11. 15 AEIRCFEN) 5 12. 15 AWM s 13. 16 HIGAC; 14. 17 7 IRAR;
15. 18 HkHE; 16. Hi=gh{k, a. P35%; 17. RIM4hA; 18. 1 HESSAGE R s 19. 1 H IS4 FE W) ,a. 2P

1. 8-day-old embryo, X2; 2. 9-day-old embryo, X2, a. Eyelid, b. Body; 3. 11-day-old embryo(dorsal view), X 2; 4. 11-day-
old embryo (lateral view), X2; 5. 12-day-old embryo (lateral view), X2, a. External yolk; 6. 12-day-old embryo (dorsal view) ,
X2; 7. 13-day-old embryo (lateral view); 8. 13-day-old embryo (dorsal view), a. Side fin; 9. 14-day-old embryo (lateral view),
a. Tundish; 10. 14-day-old embryo (dorsal view); 11. 15-day-old embryo (dorsal view); 12, 15-day-old embryo (lateral view) ;
13. 16-day-old embryo; 14. 17-day-old embryo; 15. 18-day-old embryo; 16. Premature larvae, a. Cuttlebone; 17. Newly hatched
larvae; 18. 1-day-old larvae (dorsal view); 19. 1-day-old larvae (ventral view),a. Ink theca
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Plate[l Embryonic development of Sepia esculenta Hoyle
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3.1 EHBRFHENLER

EEME ML E N FAEP.BREREHIBPNBERACRRB O, S LW T APWHE, SEHRME
—E(EIEZ 1991;3K JH%  1965). & SMINARLE SR R/ SOR T 5 R B9 52 ORI G4 5 R /9 2
REHSGH.HERTHSHEMMMRNEESEAME LB XDHESW(EEZ 1991:% W%
1965) . PRI H0 7 B B BRAZ W AR O S W0 B /Y 70 FERE

3.2 &E5MAMERBREE

T4 L2 E A R =R O8 R, B 7 40 M 2 B B = 2 00 B2 W 4R 2, {87 45 4t B 4 B BR R G
KB SRR . AR50 R A R B4 50 U I A4 77 5, KB RRAE AT LA b M UL BN B . £ S SR U 40
SrHAE A, B RE S B . (HTE 32 4UMIAN 64 MM BRI KADAR - FERH TS S WAL
HEAE BV ST 53 8V F 43 30 7 B R, X 5 FIK (1965 ML AR (1942) MBS R -8, F
FIKQIHBERBERBTIR T ZAEA 10,18 F 28 =Fr 4], N2 H FoHlA—RERE .

SRTHESWEI TR TFMBERKLE 15 mm, 84 9 mm, DS HELE /N, 8 d G N 7 mmX5 mm, EIFILET
XARE I mmxX6.5 mm(iK MEF 1965), MIHFI = FKAE R (6.30~7.48) mm, 2 H (2. 61~2.97)
mm, §8AE K (5. 7~7. 6)mm, FEEF AR B & & , U1 REAH N b 385 K8 ¥, BB ALRT I 7K 4% (10. 0~11. 5) mm,
HMAERNG.5~4.30mm(FEIEZ 199D . KFHFEHRAMEKEN 0.8 mm,HEH 0. 7 mm, L5 7 12 % # 3F
KL IPF N RETE A RBRTE LRI R AR A (1 ~1L3) mm(EFZ 1991, FEE W 7976 5%
(1.7~1.8)mm,lEMNFREABBKERAEETERZR G~ mmERE A  1981)., 7E4L LG EE o 24 p
ML T — MR K- BE -4 /- K Bkt 8 . IR = a5 3 ROFIF U4, 3 8 H 8l 4s Bl /b, 1R 1
BT 2/5, U ZAE IR IR K B AT Sk B B, 8 BT BN R A= BT A 1. 95 £%. BIE AT L, 783k R 38R
AR, & 5.2 KIS M OP g /N R A PR R AR P ER S WINERE AR, K
FHETEE S K F-HFREEaM P ERSBARZ N FEEMNH T AR, FTHIK 965Nk 59 B 45 2 AR FR 5 1, [F
B TE R AR 28 280 58 B A8, B S RN E M IR S LUE R BN RS R TR E —E AR,

FEASBRAALRERSNZEN, B TRERPBETUWERAO=ZKWE £BREKPTREEFR 2 4
MiEE 4 40 S Ak R A s A A BRI IR FOK BB B A, U E DB R T B EE ], K#47E 10 h
JERT(BRmA  198D), RAXB P ARE S WZ BRI =L ERE=HWE, R EMN 11d EHRBET M
R EHPBILEZ=ZRBERNWFAILERLRE AMELRE BRI EEHEN =RMBEZHL L, ke
BEFRT BEZRMWEERFEROSE AMERGEAREEHE. B SWKKBEE SR, = HIE
RIS REFNAE AT . LA R IR iG B AR HL I G e — 2B A 5T
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