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Spawning time and nocturnal behaviour of the sardine, Sardinops
melanosticta in the Noto Sea Area, Japan Sea.
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Table Time (in hours and minutes after spawning) required to reach a stage of
development at different temperature. (Based on. Elbert. H. Agrsrrom ’50)
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Fig. 1| Diurnal changes of water temperature.

(May 25-26, 1952.)
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Fig. 9 Diurnal changes of the swimming depth of Sardine shoal. (1953)
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Fig. 10 Images of Sardine shoal.
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Résumé

1. The spawning time of Japanese sardine and the nocturnal behaviour of its shoal
were studied on the results of the four investigations carried out in the springs of
1952 and 1953 in the Noto Sea Area, Japan Sea.

2. The sardine eggs were collected dy 50 mster vertical haul through 24 hours with
No. 3 Miiller gauze plankton net (45 centimeters in diameter).

The eggs in the earliest developmental stage (stage AA) were collected in great
quantities in rather short time: 20 to 24 o’clock both on May 25-—-26, 1952, and April
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25—26, 1953 (Figs. 2 & 4).

Since the duration of stage AA is recorded some 2 hours, the spawning of the fish
is considered to have taken place from 20 to 22 o’clock.

The spawning time was also estimated from the appearances of the more advanced
stages of egg: Aa, Ab, Ac, etc. with the time required to reach respective stage at
the temperature of 10, 25 and 50 meter depth (Figs. 1—8). It was found to be limited
to the time range mostly from 20 to 24 o’clock, pretty well coinciding with the above
result.

After all, the spawning time of Japanese sardine in the Noto Sea Area is conceived
to be 20 to 22 o’clock.

3. From the data obtained on April 27—28 and May 10—11, 1953 (Figs. 6 & 8), it was
conjectured that the space where a sardine shoal spawns is relatively narrowly
restricted and the so-called spawning ground is scattered over with these spawning
spaces, and that the spawned eggs are dispersed and transported from the spawning
space by eddy turbulence.

4. The investigation on the nocturnal behaviour of sardine shoals was performed with a
recording echo-sounder in the same period (Fig. 10).

In the daytime scarcely any images of fish shoal was recorded, presumably by
disintegration of shoal. '

But from the evening to the midnight, it was noticed that fishes aggregate in small
swarms and rise to the surface (Fig. 9). From 20 to 22 o’clock the sardine shoal
floats almost just beneath the surface, at the same time showing the thickest density
of the swarms. This concurs, in addition, with characteristic rising and sinking
movements of the swarms. After that the shoal inclines to sink, the swarms becoming
less dense. From 0 to 3 o’clock, next day, the swarms are disintegrated, the fishes
seeming to be uniformly dispersed and their swimming layer to be deepest.

The similar floating behaviour of the shoal was also observed at dawn.

It may be interesting that the time of the shallowest float of shoal and of the
thickest density of swarms is coincident with that of spawning. We tﬁink, therefore,
the sardines spawn during the rising and sinking movements of the swarms.





