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Diurnal Vertical Migration of Gonyaulax polygramma Stein (Dinophyceae)
during a Red Tide in Shitaba Bay, Ehime, Japan

Yoshitsugu Koizumi', Mamoru IcHikawA?, Shigeo TAMURA®,
Masayo NaGgatomo® and Takuji UCHIDA®

A bloom of Gonyaulax polvgramma Stein was observed in Shitaba Bay, from June 29 to October 15, 1998. The density
of the organism was recorded over 10% cells-ml™! in the surface water. Pattern of the vertical migration investigated
using a fluorometer suggested G. polygramma migrated vertically about 19 m a day at velocities of 1.8 m-hour™". Dur-
ing the night surveys, bioluminescence was observed by mechanical stimulations such as stirring of the sea water, fish
swimming and motions of research vessels. This indicates that G. polvgramma is the bioluminescent dinoflagellate as

reported for Gonyaulax polyedra Stein.
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Figure 1. Location of sampling stations in Shitaba Bay, Bungo Channel, Japan. Fluorimetric observations were car-
ried out at Stn. A. Circles show the cell density (cells- ml™") of Gonvaulax polygramma on 21 August 1998.
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Figure 2. Relationship between cell density and in vivo fluores-

cence of Gonyaulax polygramma. Samples (n=38) from vari-
ous layers at Stn. A.
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Figure 3. Changes in vertical profiles of fluorescence (relative
units) during the Gonyaulax polygramina bloom from 22 to
23 August at Stn. A. The population of the G. polygramma
was supposed to be divided into three groups, which resides
in the surface layer (A), swims down and back to the surface
in a day (B), and goes further down (C).
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Figure 4. Bioluminescence of Gonyaulax polygramma at sea
surface. The eastern coast of Miyazaki Prefecture on 25 Au-
gust, 1998. (photographed by Miyazaki Nichinichi Shinbun).
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Figure 5. Changes in vertical profiles of water temperature dur-
ing the Gonyaulax polygramma bloom from 22 to 23 August
at Stn. A.
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