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Development of the Squid, Ommastrephes sloan: pacificus

(STEENSTRUP)

Shuro HAYASHI

The author observed the development of squid (Ommastrephes sloani pacificus
(Steewstrur)) eggs artificially fertilized by means of spermatozoa in the seminal re-
ceptacles of the female’s buccal membrane and eggs in the oviduct of the ripe one (M. L.
256mm.) obtained in the_ Arikawa Bay, Goto Is. on March 1960.

The samples were placed in beakers kept in running water (W. T. 9.8°-13.2°C, Cl.
18.19%0) in the aquarium, of our Faculty. )

The results obtained are as follows :

The cleavage is partial, discoidal type.

The gastrulation is done by epiboly.

Mantle, eyes, gills, funnel and arms develope in turn.

The hatching out takes place after about 10 days.

The newly hatched larva is 1.2mm. in dorsal length and has large yolk-sac in mantle

and chromatophore on mantle and eyes, not being able to swim.
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1. 59 ,
AINIFBIVE TREZ0.90mm~0.92mm, %7Z0.77mm~0.80mm TEAEZH THINKIIN S, BHmidsn
#icH s (Plate X I, Fig. 1) .

2. BRARERUMIL ,

33 H 7 R0 AR LTHME L, RIBRE CICERRICEV BRI TRELAOT, BERRETEET
7 K253 ORIEEMICBE T A BRI IR b o fo. UL LIROF AR (k% LIRI455) O { S
OEETRIEES R0, WARCKREINAEL, F2HBAESED SN, HLOWELED ZFEWN
RILD o T, BERER 7 BRISBHICIIEIRE B HYIERE OMCIRE L, 1 0RBIINEOUITEL, 825
WREEPEOEFICET S (Figl. A, PlateXI, Fig 3) . ELPRESUNERICEL, B LHRED
HWBRLNE SO (Plate X1, Fig 2) RUEZRHI (Plate XI, Fig 1) dEALET .

BkE T O BERE405 i3 8 Wil (Plate X I, Fig 4) , LIREfH 5 Sicidleifal (Figl B, PlateX T,
Fig 5) , 20BfCld64ifas] (Fig 1C, Plate X I, Fig 6) &, FiHORBE & bICHRTESRE
HEiss. - .

RBAEBRPOBEZITNTIHOMEH» > OBET, BMBEELELSBEETIFRINLEL 20T
SERERIC OO T OFEMIT A 2 FEMRLRED 5 72,

EAER 2 B BICREICA D, REEIRRONEZHE L, TREOHGHLERIIAMNEELT
3 (Fig 1D, Plate XI, Fig 7) . ‘ : _

WEfREE i S E 244 L (Fig 1 E, Plate X I, Fig8, Fig 9, Fig 10) , 6 ABICIZIN&EEL5
BELTLE D bOROR—EIEERD NEROFRE T bOnb 5(Fig 1F, Plate XTI, Figll).

2 BIEEIKCHE L b OORARBIRIRENK OZhE KERD o HHTRIEENSEE L, Ciliata
BPFICHEL, 6 BRIITIZEALTHE L.

7 B EICRIEADTEL, AEHRCRBEONFISICUELT, IERZEBEBEE (Plate X T,
Figl2) . Bb0TiRBEASRAIZ U»(PlateXT, Figl3d), 8 A HICIAESEENHREL, BEALK
E{HMELTL B (Fig 1G, PlateXT, Fig 14) . HEEKTHEhO b DICH Ciliata DELERS
(1o e DT—EAERE LTEL, REBAR9H B SHEEKTHET 63 L.

9 A BICi3EEAERYD 51, ABWIIMEKICEBHEG TR 2. EHOMRBRART, &P 3W, HK2A4
B, FH13.18CH » 7o (Fig 1H, PlateX(, Figls) . XEAERURIAICH —+BDEENFET 5.
BEOKESFANEBEBTH S (Fig LH, I, Plate X1, Fig 18, Fig 16, Fig 17) .

108 Bt R R RO BRITHRFE, BHREEL, WEEAERMCEHET 22, HICEBTZOE
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BB 53 (Plate XTI, Fig18) .

ABTERICAEEED Y ERICEROBRERE NS (Hoyle RBEL» EET 205D 5NIEH 51
(Plate X1II, Fig 19) .

110 BicHMbosia® 0, ke EIESITIAEER LD fikvs (Fig 1L) . L LABo—Bos L
PHL 5N &0, ROBABE OS 2H L BE, BEESHE oNbDO BB E ALT (Fig 1M,
Plate XTI, Fig 21, Fig 22), EZIC ML LE~D 3 LEK DS TH -7 (Fig 1 N, O, Plate XII,
Fig 23, Fig 24) . ¥4H7ReE (Rig 1M) » oML LIR2 T T 1RO EE L. IRMLERD
HFIIANEEE 1.2mm TEPT, ABERICASTEZES, KERUBRIICHREOR - 72 BEOER
5B, RAIRUHMOEESEDONG. HIFRABEOEMCONT, b HICBET 228, FHkARE
QKEICH b B . (COMFERIFLE LMD S)

REBEEGEKTHETO ORMEABL, EELARELRIBTICK 2.

128 Bic LEGRBSESICHE L (BF25 LM 3) o BERBLO S OR—BEER%L SIEL LIO
FHRO—LH B UicE T OREBTEELRD 2. —BEREBRETINEL SIMB LTHI, RRELT
TR LT ICAERE LT 7.

138 HICRFEF 1 S OERIC A —F a0 BENFLE L (Plate XTI, Fig 25). EARMMEOMKIZZE LD
A

UEBIRB HTLE OWFIC 7 e vEAEDL, BOREESEDON, XEFHPRIC—FOELNE LN
(Fig 1P, Plate XH, Fig 26) .

15 BiciiEF 2 BoABEMSIFICSHN, TEICEDOL S IREEZZ L, HRSABEDICA DAL
(Plate X1, Fig 29) . . .

160 BT L 5O OBRITEL 2D, NI 25 (Plate XTI Fig 27) .

18H BICHHEF L B0 SSRO BaEBD, WEIE, <120, 205720 BEESAERED f~A DA
. NEREEIC4EOBRESTD O, @IHKE LT % (Plate XW, Fig 28) . '

HF250BIARLRKY, 2OFICHENBADRAL, XABEBENED, FEEMFEACHAEETIC
MaAd 2 (Plate XII, Fig 30) .
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WKL T % AR OIRLE SIRIK I AR ROETH 5.
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1. 19604E 37 3 A HEBEIEAD/NSMETEE LI 2V 245 Ommastrephes sloani pacificus
(Steexstrur) DMEDEIETENORE Lih IWENOI ZFNT AABEETTY, WEETORELEEL
7.

2. RwA 47 DIFIIEIE T, FH0.90~0.02mm, JF%0.77~0.0mmdb U, f4EHHCHIEIIERL,
BB SURIC D B .

3. WoAEFHIIIELRE (Partial, discoidal cleavage) TH 5. REERIIHRICX 3.

4. REOHRELLUTIAEEK, B, 8, B MESEHONE. BRRARCE RO, KOTERE
Kb 3.

5. MMULEROMFIINELSEL 2mm, FHCABRPICASTIELAX, KERCBRICKRERSOE
BOBREE L, WKL KEICHE:hS.

6. FHMLERINENRKRFICHREN B ICONTHEBRAZEDICHRATS.

7. ROFABRSEEEK, MEEBKIESEEZS.

X Ak

1) WEMEE: RvA A5 Ommastrephes sloani Pacificus (Steenstrur) DERE ICEREICEET 2
BrYE, Ak EMEATERE No. 14, (1956)

2) EEHEK, EKIERE : 20V A 4 ) OSIEERE, RAKESAKERSHEES (1958)

3) BRI, WEEIR, WOKER : BARMEICBG B A 4 H OERICET ATEEE () . KER
SURTESR, FEFISSERE, KETHEFRE (1958)

4) \UARZEE AT A% Sepia esculenta JPORLE, WEYROETHY0, (1942)

B) PV YUY T4 A Sepiella japonica DFREFUHATFOLERE, EYKTEHHI0, (1942)

6) TEJIEEE : FiE4 v Io—pl, BhEss, 18, (1908)

PLATE XI

Explanation of figures

Fig. 1 Unfertilized egg

Fig. 2 2-cell stage, 14 hrs. and 20 mins. after fertiltzation, this egg developed very slowly.
Fig. 3 4-cell stage, 7 hrs. and 25 mins.

Fig. 4 B8-cell stage, 9 hrs. and 40 mins.
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Fig. 5 16-cell stage, 11 hrs. and 5 mins.

Fig. 6 064-cell stage, 12 hrs. and 40 mins.

Fig. 7 Blastula-stage, blastoderm covers ¥ of yolk, germ ring appears, 1 day.
Fig. 8 Blastula-stage, blastoderm covers 1% of yolk, 1 day and 4 hrs.

Fig. 9 Blastoderm covers 8/1¢ of yolk, 3 days and 4 hrs.

Fig. 10 Blastopore becomes narrow, yolk plug appears, 4 days and 7 hrs.
Fig. 11 Blastopore closed, 5 days.
Fig. 12 Formation of embryonal body, 6 days

PLATE XII
Explanation of figures

Fig. 13 Eye vesicles appear, 6 days and 11 hrs.
Fig. 14 Margin of mantle appear, 7 daysf

Flg' 5 lMantle begins pulsation, chromatopheres appear on mantle, head and eye vesicles,
Fig. 16 ;-
Fig. 17
Fig. 18 Yolk contract, 9 days and 11 hrs.

Fig. 19 Hoyle’s organ (?) appears, 9 days 11 hrs.

[gill appear, 8 days.

Fig. 20 Empty egg-membrane after embryo hatched out with a hatching cleft.
Fig. 21 Abnormal hatching, 10 days and 5 hrs.
Fig. 22 Abnormal hatching, 10 days and 16 hrs,.

PLATE XIII
Explanation of figures

Fig. 23 Abnormal hatching, 10 days and 5 hrs.

Fig. 24 Newly hatched larva, 1.2mm. in dorsal length, 10 days and 6 hrs., side view

Fig. 25 Chromatophores appear in head, 2 days after hatched out.

Fig. 26 Fins and a ridge (on dorsal surface of mantle) appear, 3 days.

Fig. 27 Yolk becomes slender, 5 days.

Fig. 28 Yolk becomes more slender and shorter, head goes into the mantle, 7 days.

Fig. 29 One larva expanded side of mantle, 3 days.

Fig. 30 A swelling of mantle grows larger and length of mantle grows shorter, head
hides into mantle, 7 days.



Fig. 1 Egg-development and hatched larva

A. 4-cell stage, 8 hrs. and 10 mins. after fertilization. B. 16-cell stage, 10 hrs. and
10 mins. C. 64-cell stage, 12 hrs. and 10 mins. D. Blastula stage, 1 day and 1 hr.,
blastoderm covers 14 of yolk., E. Blastoderm covers 1% of yolk, 2 days. F. Blastopore
becomes narrow, yolk plug appear, 5 days and 1 hr.. G. Formation of embryonal body,
mantle appear, 7 days and 1 hr.. H. Chromatophores appear, mantle begins pulsation, 8
days and 1 hr.. I. Pulse-interval is shorter than in H, 8 days and 8 hrs.. J. Just
before hatching-out, 10 days and 3 hrs.. K. Abnormal hatched larva, 10 days and 4 hrs..
L. Begining of hatch, 11 days and 5 hrs.. M. Hatching, 11 days and 4 hrs.. N. Hatch-
ing, 10 days and 4 hrs.. O. Newly hatched larva, 1.2 mm. in dorsal length, 10 days and
6 hrs.. P. Larva 3. days after hatched out.

Remarks : J. L. and M. were not able to hatch out normally.



PLATE X1

S. Havasur : Development of the Squid



PLATE XTI

Fig. 120

Fig. 21-30 | |

S. Havasm : Development of the Squid



PLATE XII

S. Havasur : Development of the Squid



