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Embryonic development in giant cuttlefish Sepia latimanus

Masakazu Oka'" and Nobuhiro Tezuka®

Abstract : Embryonic development in giant cuttlefish Sepia latimanus was studied using eggs laid from broodstocks
reared in captive condition. 26 embryonic stages were examined in this study and the detail process of organ
development was clarified under microscope observation. Blastdisc was visible at the animal pole on the yolk at 25
hours after fertilization (HAF) . The first cleavage occurred at 86 HAF. Then embryo developed to the morula
stage at 22 HAF. Almost surface of the egg was covered with blastoderm at 10 days after fertilization (DAF).
Primordia of main organs such as arms, mouth, mantle, funnel, optic vesicle, gills, statocyst, lens and optic ganglion
were formed till 14 DAF. At 15 DAF calcification began in the first striation on the shell. Primordium of the shell
became visible at 18 DAF. The number of striations on the shell reached to 5, 9 and 14 at 26, 32 and 40 DAF,
respectively. Embryo needed 45 days for hatching. Newly hatched larva was 14 mm in mantle length and had 18
striations on the shell.

The process of embryonic development in S. latimanus was very similar as S. lycidas, S. esucurenta and Sepiella
Japonia. S. latimanus is characterized with large newly hatched larva in Japanese sepiids. It was revealed that the
large yolk of S. latimanus induces the growth of the body over a long period in the embryonic stage.
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Early embryonic development of Sepia latimanus

The alphabet in each sketch represents the stage, and the following number represents the different
observation point. A,B,C1~ H1,I.J1~ K1 and L show the top view of animal pole on fertilized egg. C2~ H2
show the close up view of blastoderm on C ~ H stages. J2 and K2 show the side view of fertilized egg on
J and K stages. BDI : blastodisc, BDE : blastoderm, PA4 : primordium of the forth arm, PGI:
primordium of gill, PFU : primordium of funnel, PO : primordium of optic vesicle, PMO : primordium
of mouth, PMA : primordium of mantle. Scale bars show 1mm.
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Fig.2

BHE—, TEREFEN

PMA PA1l

T1 Ul Vi1

Late embryonic development of Sepia latimanus

The alphabet in each sketch represents the stage, and the following number represents the different
observation point. M\N and O show the top view of animal pole on fertilized egg. P1~ V1 show the side
view of fertilized egg. P2 and R2~ V2 show sketches viewed from the opposite side of P1 and R1~ V1, Q2
shows the side view of Q1. PGI : primordium of gill, PFF : primordium of funnel fold, PMA : primordium
of manntle, PAl : primordium of the first arm, PO : primordium of optic vesicle, PAZ2 : primordium of
the second arm, PST : primordium of statocyst, PT : primordium of tentacle, PA4 : primordium of the
forth arm, PFU : primordium of funnel, PA3 : primordium of the third arm, OG : optic ganglion, LE :
lens, IY : internal yolk, FI: fin, A4 : Forth arm, T : tentacle, A3 : third arm. A2 : second arm, Al : first
arm, HY : Hoyle’s organ, BH : blanchial heart, CB : cuttle bone, IS :ink sac. Scale bars show 1mm.
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Fig.3
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Prehatching and newly hatched larva of Sepia latimanus

The alphabet in each sketch represents the stage, and the following number represents the different
observation point. W1~ Y1 and Z show the embryo observed from above the mantle, W2~ Y2 show the
sketches viewed from the opposite side of W1~ Y1. Scale bars show 5mm.

85



86 BHE—, TEREFEN

£z =

SRS PICL7T T Y ADORBEBRETORED A
F— Y OMETIE, R HIF A, av g K,
VYT A A DFEREIBERETH S, L L, HIF
A AT, PR, B 1, B ROSER, R0 %
JIEASHBLL 722 S RO EHERASEE Y, 5545600 12 1
DFEE L, ROSZHREIN PSR T 2 B34 < Ml % 450k
FTHEHMESNTVDY YUY T A A THRAMRAT—
Y CHEEE OB & AR s Tw Y% —F, 3
T4 H T, RoNEERIER S Rn e sh il
Va7 ATh, 68, P, BOBESBR S NI AT —
VTRBEEMOBTEER IBEIND b OO0, KonixE
I Bl sInarol

RAEBROAIFVAN, T4, SUXTANED
WEIZB W, B RAESE, L MUEfko K& S
THhbo W, #IFUAA, a94H, YIX5A A
AT ADOPEORE S B LTS OKE S % 1K
L, IIEORE S (R <W/E) &, FEFIEIC25~32 mm
X11~15 mm, 15~21 mm X 12~14 mm, 75~105 mm
X65~85 mm, 285 mmx223 mmTd» ), SHfbAf h o4t
ERE, NHIC72~97 mm, 45~64 mm, 34~43 mm,
11~15 mmTH 2 L2WEL, ATV ADSMEAL HIEH
KRFEOITT A HFTHIKE LTWDEY S b o4
B2 ZREBEOZRINIBIETHY, TokEE (B
X JHPE) % s % &, FiAIELZ6.96 X 5.7mm”, 4.28~4.99
x 321 ~ 356mm”, 3.33 x 262mm *’, 108 +0.29 x 82 +
0.17mmTH ) T T ¥ A EHDKE W,

RO ZR S ML ETO R Ok IERWIHIS,
a7 ¥ X45H (245~287C), A I+ VA #42H (19~
24°C), aw A H40H (18~24C), ¥V ¥4 4 #38H (17

~23C) TH5H (F1)o 7Y ATBIT LI HAKR
(T:C) tzHrosbITcoH (D) BRI,
D=147 X I0°T**3t35 S TH 01, R I Mh3fE o 350
HHKIRZ21C EMEL, ZOKRTOIT Y ADSMLE
TOHEERD D ETHEHW S NG, 2o erba
T ADSMEE TOHEIIM3ME & AR ThR ) EweE
Abib,

SMEA A OROIERBICH LTI, WErHLav 47
DO LTI T Y A8 TH L Z L, RiddflificE
WTH RO A S 5L T TOMBEHIIZEW S
LRI SN DAY, B Rl 720 LRAREIC BT
SMEETOH#ZI00E L2360 EIEER L To HE
OMMEAERD T L7 (1), SHICE2E, T7
A DA OIMEIIETI~643TH - 72D LINRT, T 7T %
Z40 &L iRV E L, ZOZ LITHFEEOEEAS S HMEFE T
OB RNZ EEZRLTW5, Dol enb
ATVRAEAIFIAD, aTA4 A, YUXEA BITHAN
B LZHINIREL, ZREFEBLOIEORTLYE
VIR Z 2T THREZRECRESELZLIIHFS LTV
DS S & 7o 72,

COXHIMD Ty A O KL S FTMOHEEEY & It
RThH, WBRHKRELSHEFT LA E L > TEGZIHRO L 3
T ADETED, KO EFRYEIEOHRTED X 9 i
WKEFEOD, BIREVREETH ) 5H%OMENIE S
%,

ﬂl&

B

VO FIE AN B ARSI S \EILHZE, O R o
AR, AWIBEOHEAEIC L K2 B T\ 7272 & EEH L
FFFET, T KR ED TV AO—HORGEIZE

Table 1 Comparison about the period from fertilization to onset of shell formation, the period from
fertilization to hatching and striation number on the shell of newly hatched larva among the four

species of Sepioidea

Water Days from

Days from

A/B X 100| Strition number

Species temperature| fertilization to | fertilization to | (%) on the shell of Source
(C) onset of shell| hatching newly hatched

formation larva

(A)
Sepia lycidas 19~24 27 42 64.3 No data | Hirose®
Sepia esucurennta | 18~24 24 40 60 6 Yamamoto®
Sepilla japonica | 17~23 22 38 57.9 No data | Yamamoto®
Sepia latimanus 24.5~28.7 18 45 40 18 This study
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