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Mechanisms of the maturation and spawning of Japanese sandeel Ammodyles personatus GIRARD

in and around Ise Bay with special reference to their survival during the estivation period.

Abstract

Rearing experiments and field samplings were carried out to clarify several features of the re-
production of sandeel Ammodytes personatus GIRARD in and around Ise Bay. The results were
summarized as follows;

(1) Ratios of the estivating sandeel increased in proportion to the increase of the rearing tem-
perature, and most of the fish with enough food started to estivate under the temperature over
21°C. However,those reared under poor food conditions delayed to start estivation.

(2) During the estivation period, since sandeels unfed, their body weights, condition factors and
fat contents all linearly decreased as time elapsed from late June to December. The water con-
tents, on the other hand, increased during the same period.

(3):In December, at the end of the estivation period, corresponding to the fall in the bottom tem-
perature below 15~16°C, the gonads rapidly started to develop, and when temperature became
below 12°C, they recovered from estivation and thereafter started to spawn in several days.

(4) The survival and maturity rates during estivation were higher in proportion to the amount
of nutrients accumulated before estivation. The sandeels with high fat deposits produced more
eggs than those with low fat deposits. The minimum threshold of condition factor before estiva-
tion for successful reproduction was estimated approximately 4.5.

(5) It was supposed that sandeels obtained their unique life style such as estivation to maintain
the hody by lowering metabolisms under hot summer conditions and to avoid many predators
abundant in this season.
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Fig.l Area where sandeels were collected for the rear-
ing experiments and the analysis of body condi-
tions, 1990-1993.
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Fig.2 Schematic diagram of the rearing system.
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Fig.3 Relationship between feeding amounts before estivation and survival rates of

sandeels during estivation period, 1991.
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Table 1. Mean survival rates during estivation period and mean maturity rates after estivation of sandeels in relation to
their feeding amounts and mean condition factors before estivation, 1991-1992.

No feeding 50% of satiated feeding Satiated feeding
(n=70) (n=650) {(n=110)
Mean body length before estivation - 8.5(7.2~9.5) 9.1(8.0~9.5)
Mean body weight before estivation - 2.82 3.7
Class of mean condition factor before estivation
~4.0{%) 9.4 0.0

4.0~4.5 28.1 6.7

4.5~5.0 59.1 76.6

5.0~ 3.1 16.7
Estivation period — Jul. 1 1991~Jan, 1992 Jul. 17 1991~ Jan. 4 1992
Survival rate (%) 1.4 80.9 96.4
Maturity rate after estivation{%) 0.0 68.3 100.0
Mean maturity coefficient - 5.56~13.8 10.2~14.4
Mean fecundity - 3,426 4,185
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Fig.4 Estivation period, changes of mean condition factors, develop-
ments of gonads and egg diameters of female sandeels in relation
to the seasonal changes of temperature in the rearing experiment,

19911992,
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Fig.5 Changes of maturity coefficient of female sandeels in the

rearing experiments, 1991-1992.
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Fig.6 Changes of maturity coefficient of male sandeels in the rear-

ing experiments, 1991-1992.
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Fig.7 Changes of the parameter of body conditions of sandeels under estivation
collected by angling without bait (Buntinkogi) , 1990.
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Fig.8 Changes of the parameter of body conditions of sandeels under estivation
collected by angling without bait (Buntinkogi) , 1993.
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