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Spawning Behavior and Embryonic Development of the Firefly Squid,
Watasenia scintillans

Seishi HAYASHI"

In April and May 1988, mature females of the firefly squid Walasenia
scintillans were caught at the Toyama Bay in the Japan Sea. Four individuals
were kept in a glass aquarium at water temperature (WT) of 10 °C. On the bot -
tom of the aquarium, these squids spawned eggs which were encased in a long
string ,like in the form of a rosary. Eggs were sheathed with gelatinous se-
cretion from the nidamental gland. Embryonic development was observed in
a beaker at 16.5-19.5 °C. The development was completed in about 100 hours at
which time hatching occurred. Four different beakers with different WT of 9.7
°C, 13.4 °C, 16.0 °C and 18.9 ‘Cwere used to study the effect of temperature on
embryonic development. From the relation between WT and developmental
stage, the biological minimum temperature and effective accumulative tempera -
ture for embryonic development were calculated to be 6.2 °C and 1299 °C - hour,
respectively. From observations on WT in Toyama Bay during the spawning
season of Walasenia scintillans, it is clear that the squid comes up to the shal -
lower stratum which has a higher WT than the habitat of the adult in order to
ensure normal embryonic development.

Key words: embryonic development, spawning behavior, squid, temperature,
Waltasenia scintillans .
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Table1. Experimental conditions for embryonic development of . scintillans.

No. Method of Temperature  Container of eggs Numbers of
temperature control 9 eggs
I Thermostatic chamber 10 Three beakers contain- 20 per beaker
ing 2 liter sea water
I Constant temperature box 13 do. 20 per beaker
beaker
I Thermostatic chamber 16 do. 20 per beaker
IV Constant temperature box 19 One beaker containining 10 per beaker

1 liter sea water
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Fig.1 Observatory stations for water temperature in the Toyama Bay.
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Fig.2 Spawning posture of W. scintiflans in an aquarium.
e: egg string. f: funnel.

Fig.3 Egg string spawned by female in a glass Fig.4 Eggs are sheathed with
aquarium. gelationous secretion of the
nidamental gland.
e: egg sn: secretion of the
nidamental gland.
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Table 2. Hours required for arriving at A - C stages under different water
temperatures and numbers of hatching.

Range of water temperature 9.5-9.9°C 12.7-13.8°C 15.4-16.5°C 18.9°C

(mean) (9.7°C) (13.4°C) (16.0°C) (18.9°C)

A 199hrs. 104hrs. 79hrs. 56hrs.
Stage B 294 160 115 86
C 336 199 138 100
Numbers of hatching 5 12 18 1
Numbers of egg observed 60 60 60 10
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AT 1/t=0.00138T —0.00870 (r =0.995)
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Fig.19 Embryonic development of W . scintillans.
t indicates hours until the arrival at each devel -
opmental stage. (@: A-stage=formation of
rudiments of eyes and the mouth, (: B-stage=
formation of mantle margin to the dorsal side,
A: C -stage=hatching)
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Fig.20 Relationship between water temperature and
hours until the arrival at each developmental
stage.
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Fig.21 Monthly fluctuation of the water temperature in the Toyama Bay.
The temperatures are averaged for 30 years at 17 stations(See Fig. 1).
(@: surface, A\: 50m depth, <:100m depth, Hl: 200m depth, O: 300m depth)
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Plate [

Fig.5 2hours after spawning.

Fig.6 6 hours. 2-cell stage.

Fig.7 9hours. Cleavage progressed. cf:cleavage furrow.

Fig.8 16 hours. Blastodem covers about 1/6 of yolk. mb:margin of blastoderm.
Fig.9 27 hours. Blastodem covers about 1/3 of yolk. mb:margin of blastoderm.
Fig.10 41 hours. Blastodem covers about 1/2 of yolk. mb:margin of blastoderm.

Plate I

Fig.11 50 hours. Blastoderm covers about 2/3 of yolk. mb:margin of blastoderm.

Fig.12 63 hours. Blastoderm covers almost of yolk.

Fig.13 72 hours. Appearance of rudiments of eyes, mouth and mantle. ey:eye. m:mouth.

Fig.14 87 hours. Appearance of rudiments of six arms and funnel. Yellowish brown
pigments appear on the ventral side of the mantle, eyes and arms. ma:mantle.
a:arm. f:funnel.

Fig.15 96 hours. Appearance of arm suckers and statocysts. s:statocyst. su:suker.

Fig.16 111 hours. Formation of the mantle margin on the dorsal side and the appearance
of rudiment of the fin. fi:fin.

Plate I

Fig.17 120 hours. Ink sac appears and perivitelline space becomes evident.
is:ink sac. em:egg membrane.

Fig.18 130 hours. hatching.
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