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values in the order of increasing water temperature from 3 to 10oC. The 
strain more adapted to low light intensities than other Honshu strains of A. 
tamarense. The growth rates were strongly affected by day length in 5 and 
10oC. These results suggest that the strain showed an adaptation to high 
latitude environments. 

The correlation between temperature and the excystment activity of A. 
tamarense cysts were examined with the field observations and the culture 
experiments. The maximum excystment activity was recorded at water 
temperatures of above 10oC. The temperature window (excystment activity 
> 50 % 10-days-1) of the cysts was found from 7 to 18oC (possible > 18oC). The 
excystment period was February - May and the dormant period was June - 
January, respectively. The seasonally of excystment was observed both cyst 
populations in surface layers and deeper layers in bottom sediments. The 
excystment seasonally in the surface layer was explained by an innate 
dormancy and that in the deeper layer was explained by secondary 
dormancy which was given to old cysts under quiescence with anoxia 
conditions.  
  The sequences of the blooms in large bloom years (1984, 1989 and 1994) 
were estimated with water temperature, light conditions, growth 
parameters of the vegetative cells and of excystment characteristics. In 3 
large bloom years, the combinations of the extents of excystment and the 
growth of the vegetative cells were different in each year. The excystment 
and the growth in 1989 were both active, the excystment was not so active 
but the growth was rather active in 1984, and the excystment was active but 
the growth was fair in 1994. The observed vegetative cell numbers were results of 
processes of the excystment, cell division and others. The excystment was considered 
evidently to contribute to the formation and maintain of the primary population in 1989 
and 1994. From these results, the most important role of the excystment of 
the cysts was concluded to be the inoculation of vegetative cells into water 
columns, but the magnitude of the excystment is not so important to form 
blooms in Funka Bay as compared to the growth of primary populations in 
water columns. 
  The vertical distributions of the cysts were examined in offshore sediment 
cores collected in Funka Bay. The cysts distributed entirely in the sediments 
and subsurface maximum layers of the cysts abundances were observed in 
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caused by A. tamarense blooms in Funka Bay. The vegetative cell density of 
100 cells L-1 or more in water columns can be attained by the direct 
excystment with higher bottom water temperature than the 32 year average 
(1982 - 2012) and the cyst density in May of over 400 cysts cm-3 in sediments. 
It is proposed that to monitor the cyst population in every five years would 
contribute to predict the occurrences of toxin contaminations to scallops. 
  The density of viable cysts in subsurface layer (16 - 22 cm layer) is about 
1.4 times magnitude of that in surface layer (0.5 - 5 cm layer) in sediments 
of offshore of Funka Bay. Tsunami resuspended cysts and selectively 
concentrated the cysts in surface sediments in Funka Bay when the Tohoku 
Earthquake occurred in March 2011. These highly concentrated cyst 
populations in surface sediments endangers the occurrences of the toxic 
blooms by A. tamarense. We need to pay more attentions and to monitor A. 
tamarense in Funka Bay. 
  








































