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Seasonal Fluctuations of the Bivalve-killing Dinoflagellate Heterocapsa circularisquama in Maizuru Bay,
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Abstract

The noxious dinoflagellate Heterocapsa circularisquama is the most harmful species to bivalves such as oysters, Manila
clams, and pearl oysters due to causing mass mortalities of these bivalves by the red tides in coastal areas of Japan.  The popula-
tion dynamics of H. circularisquama was monitored in Maizuru Bay, Kyoto Prefecture, in 1999 to 2001 with the indirect fluores-
cent antibody technique (IFAT) using monoclonal antibodies, which enable the species-specific detection of this species with
high sensitivity detecting even at low cell densities of several cells L. H. circularisquama cells were successfully monitored,
and they appeared in late spring, showed maximal level in the summer and disappeared in autumn, resembling the results
obtained in Ago Bay of Mie Prefecture. The water temperature is considered to be the most important factor limiting the distri-

bution of H. circularisquama.
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Table 1.  Fluctuations of the bivalve-killing dinoflagellate Heterocapsa circularisqua-
ma in the waters of surface and 3 m depth at the pier of the Fisheries
Research Station of Kyoto University facing to Maizuru Bay, Kyoto
Prefecture in 1999. The dinoflagellate cells were monitored by the indirect
fluorescent antibody technique using monoclonal antibodies.

Date 0m (cells L™ WT (°C) 3m (cells L7 WT (°C)
January 20 <26.67 10.5 <26.67 12.8
February 26 <26.67 10.0 <26.67 11.8
March 1 <26.67 No data <26.67 No data
March 26 <26.67 13.8 <26.67 122
April 23 <26.67 162 5333 14.6
May 13 13.33 20.0 <1333 17.8
May 28 <1333 19.6 <1333 18.6
June 11 26.67 23.8 <26.67 22.0
July 9 <3333 26.5 3333 22.8
August 19 11111 294 555.56 272
September 30 <16.67 26.7 <1333 26.6
October 31 <2222 20.1 <2222 21.6
November 26 <1333 19.0 <1333 19.2
December 29 <13.33 12.6 <13.33 14.1

Table 2.  Fluctuations of the bivalve-killing dinoflagellate Heterocapsa circularis-
quama in the waters of surface and 3 m depth at the pier of the Fisheries
Research Station of Kyoto University facing to Maizuru Bay, Kyoto Prefec-
ture in 2000. The dinoflagellate cells were monitored by the indirect fluo-
rescent antibody technique using monoclonal antibodies.

Date 0m (cells L™ WT (°C) 3m (cells L™ WT (°C)
February 29 <2.67 7.0 <2.67 9.0
March 31 <3.70 124 <3.70 11.6
April 28 <3.70 14.0 <3.70 14.0
May 15 <3.70 17.9 3.70 17.6
May 30 <10.58 212 <6.67 19.4
June 29 <3333 234 133.33 22.6
July 24 24.69 282 <37.04 27.7
August 30 <111.11 29.2 555.56 29.0
September 27 100.00 25.0 44.44 25.1
October 30 16.67 21.0 <16.67 212
December 1 <333 15.2 <333 18.4
December 29 <6.67 9.3 <222 135
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Fig. 3. Fluctuations of the water temperatures and the bivalve-

killing dinoflagellate Heterocapsa circularisquama in
the water samples of surface (@), 3 m depth (A) and
1 m above the bottom (5 m) () at the pier of the Fish-
eries Research Station of Kyoto University facing to
Maizuru Bay, Kyoto Prefecture in 2001. The dinofla-
gellate cells were monitored by the indirect fluorescent
antibody technique using monoclonal antibodies. The
bars show standard deviations.
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