RIS 69(4)  284-293, 2005

Bull. Jpn. Soc. Fish. Oceanogr.

XZ:, FHRBLNEIEIC HﬁET 6 Gymnodinium catenatum @

EFEERZRR (S

EAFIRT,

Pl PRIV 2 2

Growth of Gymnodinium catenatum Graham effected by hydrographic conditions
at Inokushi and Ogamae Bays in winter season

Kazuyoshi Mivamura'' and Katsuyuki ABo’

The drastic growth of the toxic dinoflagellate Gymnodinium catenatum (a causative organism of paralytic shellfish poi-
soning) was observed in Inokushi and Ogamae Bays in winter. To elucidate the characteristics of the growth and effects
of hydrographical conditions on the growth, we carried out the field observations of monitoring of G. catenatum cells,
water temperature, salinity and current velocity in Inokushi and Ogamae Bays from 26 January to 20 April in 2004. The

cell density of G. catenatum increased gradually from late in January and reached the maximum (8,858 cell L~

' late in

March in the inmost part of Inokushi Bay. After late in March, the cell density decreased rapidly. The growth phases of
G. catenatum were divided into four phases; early phase, stationary phase, exponential phase, senescent phase. The hy-
drographic condition was changed late in March in Inokushi Bay. From January to late in March, the inverse estuarine
circulation occurred and warm water masses intruded into the upper layer of Inokushi Bay. After late in March, the es-
tuarine circulation was induced by precipitation and basin water masses flowed out through the surface layer. The
growth of G. catenatum was effected by the hydrographic conditions. The cell density increased when the inverse estu-
arine circulation was occurred and increased remarkably when the water temperature increased. However, the cell den-
sity decreased rapidly when the estuarine circulation occurred and allowed cells to flow out of the bay.

Key words: paralytic shellfish poisoning, Gyvmnodinium catenatum, inverse estuarine circulation, estuarine circulation
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Figure 1. Location of the sampling stations in Inokushi Bay
and Ogamae Bay. St. a-St. i indicate stations for the observa-
tions of water temperature, salinity, and cell density of
Gymnodinium catenatum Graham. St. 1 and St. 2 indicate
stations for the observations of current velocity.
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Figure 2. Longitudinal distributions of water temperature from January 26th to April 20th in Inokushi Bay.
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Figure 4. Time series of residual current (a) and water temperature (b) at St. 1 in Inokushi Bay, and mean. cell density
of the entire area (open circles and dotted line) and index of distribution (close circles and solid line) of Gymno-
dinium catenatum Graham in Inokushi Bay and Ogamae Bay (c¢) from January 26th to April 14th 2004.
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Figure 5. Time series of wind velocity at Kamae AMeDAS point. Thick and thin lines indicate the north wind
(southward component) and east wind (westward component), respectively.
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Table 1. Subdivision of Gymnodinium catenatum Graham growth phases.
Characteristic of population
Growth phase Season
Cell Density Area of distribution
Early growth Late in Jan.—Early in Feb. [ncreasing Increasing
Stationary Middle in Feb.—Middle in Mar. Unchanged Increasing
Exponential growth Late in Mar. Increasing Unchanged
Senescent Apr. Decreasing Decreasing
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Figure 9.
Feburary 9th to 25th in Inokushi Bay.
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Figure 10. Time series of residual current at St. 2. Thick solid
line, solid line and dotted line indicate current velocity in the
upper, middle and lower layers, respectively.
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Figure 11.
from March 8th to April 12th 2004.
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