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WE: REHANEERA#TEART AAECHAGAANEL R AT LR, 2R KN,
NEEWZR/MALae, LER  EMAL, LR, - ZRATREEWNER, & & &
BHAEMRE -, RIFHNZEINKEN(39.7+1.7) mm,EEH(17.1+1.1) mm, {F
FEH(4.3+0.2) g, REEMELR,K2(8.85+0.41) mm,ERZ K (7.74 £0.54) mm, &
KA 27T T2 EH30 FHT,BHE 0 XML HFERAN,KEHN(27.2+0.6) mm,EE N
(13.3+0.6) mm, KT & % (2.02+0.02) g, & 11 Rjg BN K, AT 20K E
#(32.7+0.8) mm,E 42 #(19.3+0.6) mm,KFE N (4.68+0.02) g, MEKXE A H 11
AN EZEN IR R R R RE BE R o OB
EEMAY NEBY R i, KA E K20 d, 4005 BFK(8.1£0.2) mm,f{

#(6.1+0.2) mm,{kKEE(0.180.02) g.
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ocellatus) "' ' KWy ( 0. variabilis) "  E 5 ( 0.
vulgaris) ™% 35 BEWY ( O. tankahkeei) ™ o
(0. aegina)® & %W, ( Loligo chinensis) """ 4
190§ ( Sepia esculenta) " & IS5 150K ( Sepiella
maindroni )" OB g
pharaonis) ", Y& 4 Hy 1k K WL H 2 W ( Sepia
lycidas) Wi & B HIWEF

LH LR 8 AR S 1] (Mollusea) |3k 2
24 ( Cephalopoda ) | #4 V. 47 ( Coleoidea ) . & i H
( Sepioidea) . i B} ( Sepiidae ) . = I J& ( Sepia) ,
VR T B K M B R A R, 20 A T EDEETE - VY OROF
VRIS, W R T K IR 15 ~ 150 m /Y T i K
B HARA R (KK 400 mm, PR i S
kg) , SO A A, A R R, PR BT B SE L B BT
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1.1 FEHRIE

2012 4 3 — 4 JJ T 4 gt 48 U il o 4 (19° ~
20°N,111° ~ 112°E) R fili B 4= 3¢ 14 324 H, Hrh
WEfR 227 H, R B (1,20 = 0. 36) kg, il K
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(23.3+2.90) cm, fii % (13.5 £1.70) cm; ik
97 A K1 (2.84 £0.44) kg, Il (31.5 =
1.55) cm, f{l%E(19.1 £1.70) cm,
1.2 MREZEUR

H D7 Y 320K O B B R Sk B AR
vt Ab BE T, 4 B A JEE = 2 BN IS R0 7L 6 1 IR )
GRS, 0 L R R RCZE AR (27 °C) KR i 2k
WHE., WEALEE | KA 1B 10,5 2 K3
W1 WR,E 3 K& 6 /NI 1R, 5 4 RELE &K
2 ~3 K, HBIE L AR . LS B AR AL AT
FARRECRAR 0 s & &/ HERE, JF I AR R RO H L
RO & R G 12 S 280
1.3 HiEE

H I Excel 2003 73 1 52 56 B4 , 45 3R DL 24
B + pRifE2E (X £SD) KR, IF ] SPSS 17. 0 #
BEATTT Z M A S IR R B AR e R
A SRR FIEH K=N(T-C)~=,

VN T - VT

e B C:Z 22: Zz
N V-(YX V)

NS v - S vy T

BB K = 2 ; 2 22
NYVE-(X)

P THRARBHFRE,V RRKFTHEE,V=1/N,
N FoR KA

2 4

2.1 ZRMKEEEEN

L H L2 07 R B 7 JE e 28 (P iR
1) SR O b BEOR R HARXS 8 b 32 K5 OB
RFLAE AN CREIE, —um o FL kR, 5 —
Ui S5 [5E] PRPR A R B0 R S5, 407 2 0 A R
R HBAIMNZ N E A BN =N, SR
B R PR AR G WY AT e HRG . M
HE RS2 ORI B P J2 O 5 BT e R ) A b P iR Y
R, AL e 1 I B R R b A B K . W)
P 2 RS B AR O (39.7 £ 1.7) mm, R AR N
(17.1+1.1) mm, JKFEH(4.3+0.2) g,
2.2 ZRMKMEK

fEK A 27 C L Fh B 30 KT, 2RI
TR -2 - S - R R RN
PR AR 2 KNI I W e, B EE 10 R IR 4 B B
INKAE R (27.2 £0.6) mm,EH 5N (13.3 =
0.6) mm, {KFTH K (2.02+0.02) g, = 2P

B, BN B A B 2 A S B 5 5 1L
PNPVELI SR ) NS S TR RN R
/N BN OB S AR I A B R M AT L . A
WA IR 32K B0 1 420 (32.7 £0.8) mm, & 4804
(19.3 £0.6) mm, K fifE N (4.68 £0.02) g( &

1),
40 h —+ K42 long diameter
35k —=-JH4% short diameter
30

2 4 6 8 10 12 14 16 18 20
4L IE)/d hatching time
1 WMBSHWINESRARERNXR
Fig.1 The relationship between the egg

diameter and the age of S. lycidas

2.3 HRRENFRESEIE

ZHREIRAEK IR R 27 C 3 Ry 30 &
WAL, Z2ad 20 d 4y PRl 5 0 O o A 2K AT
L R BRI O 288.6 C - d(FR 1) HRH
NHEIER TR RN ZHE, RN H AR
KEFEACIN BN AT RIS &7 B S
1o, FRU H S IR i 2 F o 11 AN B %
GELLE SINTIESS ZIN - 98 G 71 i3 IN NGNS R 2N
UANESIAT® U7 i IRIRYY FivE:R: i IS N B2 N
W TE BT AR A

AR RO H)E 4 h AOREEAT >
2 HIWRLER W1 7= 2 R OB K420 (39.7 £ 1.7)
mm, 4R (17.1 £1.1) mm (B T-2) . %A
WG M T , K42 (8.85 £0.41) mm, JE42 N
(7.74 £0.54) mm, J5UA4 504 e sh WAk, B9 5
e (ERL-3) .

SPALIN ZAEUREH 4 h s Sh R R
&R HEN 2 AR AN %50 2 A58
o3 MURIRTsh ik R, Je8 T #R 00 2 (&
BT -4) 56 h 7% 4 A0 (IR 1 -5) , 70 238
552 40 re) B 2R T 5 40 O AT 2 B ML
565 3 YT 4 B A B, 7 SR B 2 HL A 4
SR, 73 ZRER R /DA —59 h 7330 8 A ) (
W T-6),10 h 7320y 16 AR (&R T -7),11 h
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o35 32 A (& i T-8) ,12 h 30 min /3%
o 64 A (&R 1-9) 513 h 30 min A 2 4
J S CIET R L -10) , A Je Am /N T SR i R . A

2 2 HE 4 % 22 A S I 9 h 30 min, B ] it
BN B3 IR A2 (8. 85 £0.41) mm,
42K (7.74 £0.54) mm,

®1 HMBEEMMEERERF

Tab.1 The process of embryo development of S. lycidas
K K ] i/ (C - d) &1 i
stage development time sum of temperature Plate
ZR5 N fertilized egg 0h 0 1-3
P24 cleavage stage
2 i g 2-cell stage 4 h 2.4 14
4 41 i 4-cell stage 6 h 3.6 1-5
8 4 i1 3] 8-cell stage 9h 5.4 -6
16 ZH i 16-cell stage 10 h 6.0 1-7
32 4 Mgy 32-cell stage 11 h 6.6 1-8
64 4 it 64-cell stage 12 h 30 min 7.5 19
Z 41 g 3] multicellular stage 13 h 30 min 8.1 I-10
P& R blastula stage 2d 28.9 I-11
J5 7 R3] gastrula stage 3d 43.3 I-12
Ji 7 ] early stage of gastrula 3d9h 48.8 1-13
J5 7 H 3] middle stage of gastrula 3d10 h 49.4 1-14
WEFL & 5 closure of blastopore 3d18h 54.1 1-15
AR 3 occurrence of embryonic primodium 4~5d 57.2~72.2 m-16,17
25 B IE M organization formed 6~74d 86.6 ~101.0 II-18-20
212k red-bead stage 8 d 115.4 1I-21,22
Ok H B occurrence of heartbeat 9~10d 129.9 ~144.3 I-23
{62 P4 stage of body pigment formed 11~13d 158.7 ~187.6 Ir-24
N % I endoskeleton formation stage 13 ~16 d 187.6 ~230.9 I-25
4L incubation period 17 ~20 d 245.3 ~288.6 1I-26,27
1+ 501, young cuttlefish 20 d 288.6 I-29

¥ RE 552 RN Ak S 2, IR Bk %
A0 3 AN KL Bl W B 2% T A K B
Z MR B /N B X R R, P K
1.82 mm, 5% 1. 44 mm; #g 4 0% D) 4 368 ¢ B0 B 5
T o N 2 T AT I 2L BRAR /N Y Hh e 20 i (B
X)) 13 2R IR R R 300 G A0 M (G X)), 320 % 4 i
SRS CBRIM T -11) 5 BE A I ] A9 4838, 92 iR
2 T 200 0 AN W 2R, 328 3T [ A ) A S b, 8 S S
[ R JG RN A B3 IR IR K42 (8.85 £0.41)
mm, 55428 (7.74 £0.54) mm,

JB i R 2R ERIP NN 77 IR
JEAREE Iy N, B ST HESN AR TE IR 0 5, T il
HLZ, DAV ] [ AR B A i T A U R IR 5
(EhT-12) . 3 d9 h T4 174 s i e B
WICERR T-13) 510 h JREF 42 2/5 )5 Hh 1
(IR T -14) 517 h I8 F £ 374 s ity 18

h B ¥R 5 T 230 K O o6 B, TP BB B A B S IR
LB (R IL-15) o 5t g S 39 ] IR i R /s AR
B,

AR T R AR 54 ~5 KRIEAG I 46 A 0P ¥
TR , W] AR BB PN B g, VR AR DR T 4G P
B, MR A AR TE 0 . 45 45 SN ER 4% B T IR R
B, ooHE AR IR S i S5t R A D S O s
BB IT-16,17) o 7€ 0 09 ] O 35 320 37 48 /N, 52
IR, HA2 M (6.88 £0.16) mm,

%5 E AR 96 REHL e H AWk
B AR Z T I O e b AR o€ Y 7E 9O
FEE N B AN 58 4 1) ) 1 2 WO 285, 24 15 IR G AR 7R
M 27% (BRI -18) o A b B 5 A 1] o 58 4 TE
AR I, HR 96 4 [ 9 , R B o0 TG €5 355 B, R ] B
29 00 1 B PR AR o A T AN S, B G A B
WAL AR SR, T AR R Sl s, — sk
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Bl 10 W A2 A, [ 8K 10 #2728 47 Bk 2l (B i 11 -
19) o 557 KR A0 2 60 3R 240 3% i, R 22
RE A, HRAR RS TR A, il s 38 5 i A= K
R BE | AR TT 18 W 46 iz 3l , 30 ~ 40 X/ min,
AR 5 0 B B FE L 0,360 1, B o 4 4k 22 4%
N, AR (6.45 £0.24) mm (KR 11-20)

4L R M 558 K41 1 W 14 25 8 5 B i
JIR AN A5 T 5 O R i, R IR IR PR T
TE (B -21) o B 8 4k 2 Wi 4, 38 7 A2 Oy B
I ISR T N NG Al 7 N N e 7
0.39: 1, HRESEIEINTR, 28 Ry 2, PRt ot i 15
LT BRI WR 1) PR/ o B A I AR R A R
A, H R sE % B 2l IR Ry (R -
22),

w3 3 I A 59 ~ 10 KHRHE @ K3,
AN LLRR D, W AR TE C #2308 AR . 2% B 3 A5 B
YRR O IE T 1R Bk 2,50 ~ 60 ¥R/ min, I {4
A HLE B 4E , I HL AT LT O A L A R —
2222 ¥, LA IR AR AR AR IR R, IR 5 B B Y L
B2 0.50: 1 (KRR I1-23) o

& & B G511~ 13 RHERRS G R R,
A Sy R An IR T R 42 30 R 98, e Y I8 1Y) 722 1 2 2 T
A0 AR A R B S TR R B K,
KR (2.4+0.2) mm,fi5e (1.8 £0.1) mm;
BUETAR S 4/, H AR (4.85 £0.34) mm;JiR{K 5
BRI LA Oy 0. 82: 1, 3% B H1 M0 46 1 ¥ <} 2 e
BB AR R S M BRI S R B T LA
FF 2, AT U A0 66 97 8 o A )2 O AR AR i ], PR R
ST M AT L E S A S (PRI RR T -24)

MR R A 513 ~ 16 REFH O X
MR, BE 5 A8 K, Ho4k 22 97 8 DL SO i s A 5
o WA BW R, a0 R, 5 I E R
1:2, S AK A (2.5 £0.2) mm, fil5EH (2.0 +

0.1) mm;UP sk gi /I, HI2 N (3.62 +£0.24)
mm; IR SR L 101, S S E ST
FRL A — A, 52 B 2R, 5 8RR I 2 01 BT
P EEN R ZL R S (BRI -25)

5 AL B 9517 RIMERRT B /N BT, 7
B RS & AR 6w A (&I AR 1T -26) o fEMRIR S
W A, B0 R R SRR, B9 R KR B A N
AR T 3 B A A o ) L T 4 R AR 5 B
WKW 4.62: 1(E M IT-27), 518 ~20 K
Ny WA fin R, 28 ok PR AR €0, AR AE I N 2 Je i
3, Iy 1A 2 P B R v A B BT A R,
MR R IE S A O %, HAR 2y 2 mm, 1 ~5 min
Je AT B, B IS 5 O T 46 4 B gl W v R
L WA (8.1 £0.2) mm, fi% (6.1 +£0.2)
mm, & E(0.18 £0.02) g( M I-29),

3 dthig

3.1 SRIBSHESKNER

LR & 52 K5 00 5L A @, 2 0E B, 2 R
T, SR, 080 2 A R A LR M R — . I
FEH I RO K AR N (39.7 £ 1.7) mm, HEN
(17.1 1. 1) mm, JEEHE MO0 RA  RAFER,
22 0 SR R R OIR R A, U0 (RO R
BACHR, A5 30 Pk, K42 (30.7 £2.4) mm, [ 1%
(13.4+1.3) mm' "', & RICH 502K 00 K 72
(10 £0.10) mm, 542 (5.5 £0.05) mm, 2 %5 %
M, e S0 2 g IR )R A B = G 5D
B 4 2R I K AR o (14,55 £ 2. 14)
mm 4% 4 (10.46 =1.69) mm , {7 H i 173 3
@ BT, SRR, AT B R K R
2 K5 B L AL 2 2, 40 L 0 B9 A R BE 1 0 B
AL RS RTCE S & DA IR K, X AT e S
P2 FA A %

K2 4AMEHZFHIMLER

Tab.2 Comparison of fertilized eggs among four Sepias

28 WH 5 I BE 2 % 5 2[R TC AT 2
parameters Sepia lycidas Sepia pharaonis Sepia esculent Sepiella maindroni
£ 4 /mm long diameter 39.7+1.7 30.7 2.4 14.55 £2.14 10 £0. 10
45 4%/mm short diameter 17.1 1.1 13.4+1.3 10.46 £1.69 5.5£0.05

FLEO, KB, RIE,
FLIAR R A A IR A

4 4F characteristic

HE O CEEY L F U6 s ], A a R,
AR, 5 42 I R IR A

BRANZ Do B R )

A I B A AR

SERTURAE ™ 5 2 K PR IT fi i 4 , 5 10
K 2 e/, K429 (27.2 £0.6) mm, fE12 0

(13.3+0.6) mm, {KF& % (2.02£0.02) g; L)
Ja FFUGR IR AT S B, 55 20 K32 K5 00 K A%
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H(32.7 +£0.8) mm, %54 H(19.3 £0.6) mm, A
JifE (4.68 £0.02) g, U H 53285 B9 2 P 324K
- - g - R R, X SRR
SO B ERTCE S O R A R — B
i A V-1 48 22 #4. ( Todarodes pacificus) ™ F1
A R R R R R, SN AT B S K
PR S A P E A S AR 2 00 TR AR DR R oA
o R DU A A S BB A R B 0 4 /D
I 2 5 A s B 4 8 e MUY I, T ELIS I
SHONERME R, SMGSE AL AT R E —
EH AR
3.2 HMRABWSTH

W O 3 2 MR A VR A R B A R T A B gt
RURFIE RS 4 2 VR K B FR R 73 Ry 5 A4 HiL B
W1 XUAR B A5 T T A O B R G A I &
BT AR, WP 8 RO
HIVENG 5 & 40 b 8 AN Lh it . 94 B Ak
WM T ENEE N2 RICEH S A R E 1 2 A
SRS MG A E R K H A 12 BB, BR
A 9 U B 440 B M A B BT IR B %
530 30 AN LA R A 6 R IR R ok FR R )
I AR — R (E A ME A B0 A ATT AR 2 AR B B Yk
ARG o ARSI AR A S BRI B R I 25 2
FESEFRE L H S IR iR K & 40 11 A By
2852 1 EUINTES I JIN Y 700N CININ 7
BT A S LR O B B (0 R
CUNGRER iR R (e
3.3 MRREFIRE

0L 5 2K B Ay i O, A R Y DB
GUE S B B MR AR R R, B R
UYL W B A K R (8,85 £0.41 )
mm, 842N (7.74 £0.54) mm, JiJ[ & F TS,
BB L IR, BEENRIR I A , 0P B
BN TR 6 Rk A& BB BB I, 25 41 41
FIERE AW & B R, R 5 00 2 e K B R
0.36: 1, 25 8 K41 Tk ] i JIk 14 5 01 o 2% LL 1) Ry
0.39:1, 559 ~10 Rk AL 8kt B, IR A 5 5P
PG 0.50: 1, FE55 11 ~ 13 KA K 3
Wi RR S5 B0 8 Lo 0.82: 1, 55 13 ~16 K
B PN B B I R S R B A b Sy 1 1,
HE SR A IR AR 5 B0 B SR B L 4. 620 1,
W, SRR S HAR 2 2 mm YO EHE,1 ~5
min J5 8 0] i V& , Bl IS 5 W T A6 4% & s v i

o TEREA IR K T R, 00 B N E SR A
BEIHAE , AR B AN /N | 3 78 73 Ui W B 2 46 2
B WU i A 6 i LR P — B 5 37 R RE R R
G $g $R AT 2O A - — 2 BT B R T A PR i
A RGP B B SR T ik B A R BB
F1RE AR 38, B 4 b IR R o 2.0 Bk i
B K BUIA A A R A WA, 9 HL T DU i
DL W W — 22 22 B B, AT IE S IR TR T 4 A
BB, 3 500k 55 4 S R A 1 I 4
— 3
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The embryonic development of Sepia lycidas

JIANG Xiamin® , TANG Feng, LUO Jiang, PENG Ruibing
(Marine Institute of Ningbo University ,Ningbo 315211, China)

Abstract: We collected wild Sepia lycidas to cultivate indoors,and observed the embryonic development by
using microscopic imaging system. The results showed that the oosperm was milky, translucent, oval,
papillary ,and one end of the oosperm which was cylindrical ring-shaped trapped to the spawning substrate,
such as grape-like gathered together regularly. The length of the primiparous oosperm was(39.7 +1.7) mm
in long diameter and(17.1 = 1. 1) mm in short diameter, the weight was(4.3 +0.2) g. The embryo was
oval-shaped with long diameter of (8. 85 £0.41) mm and short diameter of (7. 74 0. 54) mm. When the
water temperature was 27 C, salinity was 30, the oosperm became the smallest with long diameter of
(27.2 £0.6)mm and short diameter of (13.3 £0.6) mm,and weight was(2.02 £0.02) g on the 10th day.
After 11 days,the oosperm began to expand. Before hatching,the oosperm became larger with long diameter
of (32.7 £0.8) mm and short diameter of (19.3 +0.6) mm ,and weight was(4.68 +£0.02) g. The embryonic
development was compartmentalized into 11 periods, such as oosperm, cleavage, blastula, gastrula, the
occurrence of embryonic primodium ,the formation of organization,red-bead stage,occurrence of heartbeat,
pigment appearance ,endoskeleton formation stage,hatching. The embryonic development lasted 20 days, the
length and width of mantle and weight of hatchling larva were (8.1 £0.2) mm, (6.1 £0.2) mm and
(0.18 £0.02) g, respectively.

Key words: Sepia lycidas; oosperm; embryonic development
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3 cm 1 cm

1 mm

1 mm 1 mm 1 mm

1 mm 2 mm

2 mm

B R 1

LB S S 00T 2. 2005 3. IR REO0 s 4.2 Z0M030); 5.4 A0 i) 6.8 AN l; 7. 16 40MIH0); 8.32 AN ; 9. 64 40N 10.
ZAM; 11 SR 12 AR 13, R B8 14, R .
Es. B4 ; Cf. 433434 ; Bm. 42%45K; Lr. W][X; Dr. B [X ; Bbe. IR 26400 ; Epl. TR,

Plate 1
1. settlement subst rata and egg mass; 2. fertilized egg; 3. fertilized egg without membrane; 4. 2-cell stage; 5.4-cell stage; 6. 8-cell stage;
7.16-cell stage; 8.32-cell stage; 9. 64-cell stage; 10. multicellular stage; 11. blastula stage; 12. gastrula stage; 13. early stage of gastrula;
14. middle stage of gastrula.
Es. egg stalk; Cf. cleavage furrow; Bm. blastomere; Lr. light region; Dr. dark region; Bbc. blastodermal border cell; Epl. epiboly line.
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Bp. JItfL; Ve. 83k ; Emp. JIRRJFIE; Tp. i 4k ; Me. ShE % ; Eyp. IRJ5EE; Cp. IfA 55 ; Bo. & ; Eyl. IR &4 ; Eys. IRAN; Te.
Joi s Re. ZLAAHRIG ; Fu. i3k ; Yo. BUT; Rbe. ZLER IR ; He. (0JJE; SE. M6 Pi. (K BkL; En. YT #%; Is. B3,

Plate 1I

15. closure of blastopore; 16 — 17. occurrence of embryonic primodium; 18 - 20. crganization formed; 21 — 22. red-bead stage; 23.
occurrence of heartbeat; 24. stage of body pigment formed; 25. endoskeleton formation stage; 26 — 27. incubation period; 28. young
cuttlefish after breaking membrane; 29. young cuttlefish.

Bp. blastopore; Vc. visual cycle; Emp. embryonic primodium; Tp. tentacular primordia; Me. mantle edge; Eyp. eye primordia; Cp.
carcass primordia; Bo. body; Eyl. eye lens; Eys. eye stalk; Te. tentacular; Re. red eyes; Fu. funnel; Yo. yolk; Rbe. red-brown eye; He.

heart; Sf. side fin; Pi. pigment; En. endoskeleton; Is. ink sac.
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