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Dynamics of cysts and
blooms In Chattonella In
the Seto Inland Sea




Cysts of Chattonella antiqua and C. marina
(Imai and Itoh 1988)

A & B: C. antiqua
C & D: C. marina




Annual life cycle of Chattonella in the Seto Inland Sea,
Including vegetative cells and cyst phase. (Imai and Itoh
1987)
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Sampling stations
for Chattonella
study in Hiroshima
Bay, the Seto
Inland Sea.
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A bloom of Chattonella
iIn Hiroshima Bay in the
late summer of 1990




Preencystment small cells appeared at the
final stage of Chattonella bloom




Preencystment small cells of Chattonella were
more in deeper layer
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Chattonella cysts increased

after the bloom in sediments
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Distribution of Chattonella cysts in sediments
of Suo-Nada (cm™) in June 1987

June 1987
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Chattonella bloom in Suo-Nada in the summer
of 1987

Fig. 47. Distnbution of vegetative cells of Chafforelia in Suo-Nada, during swmmer of 1987. Numerals
mdicate mean cell nomber per malhibter,




Germinable cysts In

sediments showed
less changes

just before the
bloom in Suo-Nada.

Chattonella cysts
Increased in
sediments during and
after the summer
bloom.
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Fig.8. Temporal changes in the total live cysts of Chattonella and those with
germinability in freshly collected sediment samples at 3 stations in Suo-Nada, during
the summer of 1987. The changes of bottom water temperature are also shown. (After
Imai 1990, modified)



Dynamics of cysts and blooms
In Heterosigma akashiwo In the
Seto Inland Sea




Cysts of Heterosigma akashiwo discovered
from the sediments of the Seto Inland Sea
(Imai et al. 1993)




Sampling stations
for H. akashiwo
study in Hiroshima i
Bay, the Seto ol |
Inland Sea.




Distribution of cysts of
Heterosigma akashiwo
In bottom sediments of
Hiroshima Bay, the
Seto Inland Sea (Imal
and Itakura 1991).

Cysts were abundant
In the coast.
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Seasonal fluctuations of
the highest cell densities
of H. akashiwo cells In
water columns at 3
stations in Hiroshima Bay
(Imai and Itakura 1999).
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Seasonal fluctuations of
germinable cysts (MPN)
In the surface
sediments (0 - 1cm) of
Hiroshima Bay (Imal
and Itakura 1999).

Many cysts are always
physiologically germinable.
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Weekly changes in water temperature,
H. akashiwo in surface water, and the
total H. akashiwo live cysts in surface
sediments (0-1cm) at Stn.1 In
Hiroshima Bay (Imai and Itakura

1998). Total live cysts increased just after
the peak of bloom and needed 1 week for
maturation.

Table 1. Heterosigma akashiwo. Numbers of the total cysts
enumerated by the direct count method and the germinable
cysts enumerated by the extinction dilution method in surface
(top 1-cm depth) sediments collected at St.1 on 24 June and 1
July, 1993.

Date June 24 July 1
Total cysts 5676 5240

Germinable cysts 419 4223
(cm-3 wet sediment)
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1) Cyst formation was observed after the cessation of
diurnal vertical migration at the final stage of H.
akashiwo red tide in Hiroshima Bay.

2) Preencystment small cells were produced before cyst
formation.




Cysts were formed In
the dark after the
cessation of diurnal
vertical migration In
Heterosigma bloom.

Cysts need 2 week

for maturation
(obtaining
germination ability)
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Summary

Chattonella blooms

1. Summer red tides are seeded by the germination of
relatively low number of cysts in sediments.

2. Cyst formation was induced at the end of blooms by
nutrient depletion and completed in the dark.

Heterosigma blooms

1. Red tides show great seasonality, and hence
seeded by the germination of cysts in sea bottom.

2. Cyst formation was induced at the end of blooms
and completed in the dark.

3. New cysts need ca. 2 weeks for maturation.
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