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Relationship between and light environment and vertical distribution of Prorocentrum shikokuense

(Dinophyceae) red tide in the coastal waters of Nagasaki Prefecture, Japan
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Diurnal vertical migration has been widely documented in many dinoflagellate species. Among them,
a dinoflagellate Prorocentrum shikokuense Hada is known to form obvious peak layer in the water
column during daytime. However, mechanisms inducing such dense accumulation layer has been not
fully understood yet. To clarify the factors that control water depth of the peak layer of P shikokuense,
water temperature, salinity, chlorophyll fluorescence, photon-flux density (PFD) and cell densities of
phytoplankton including P shikokuense were examined at Sasebo Bay, Minami-kujukushima Bay and
Kusudomari Bay, where P shikokuensered tides were observed. Cell densities of P shikokuensein the
water column were highest at 0—8 m. When the cell density of P shikokuense was high, these cells
mainly accumulated at the shallower depth, whereas F shikokuense accumulated at deeper layer in
the strong sea surface light condition. These results suggest that P shikokuense avoid strong light of
the sea surface. The PFD at the depth of the maximum cell density ranged from 19 to 381 pmol m2 &
1 of which many of the value consistent with the level suitable for growth of this species. Our results
suggest that vertical positioning of P shikokuense during the daytime is controlled by light intensity,
and this behavior enables them to grow with the optimum light condition.
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Fig. 1. Location of the sampling points. Sasebo Bay (Sts.
1 —8), Minami Kujukushima Site (Sts. 9 — 12) and
Kusudomari Site (Sts. 13—19).
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Fig. 2. Vertical distribution of chlorophyll
fluorescence, photon flux density, salinity and water
temperature of (a) Sasebo Bay, (b) Minami
Kujukushima Site, (c) Kusudomari Site.
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Fig. 3. Relationships between water depth at the
maximum cell density depth of Prorocentrum
shikokuense and environmental factors. (a)
Maximum cell density, (b) Photon flux density of sea
surface, (¢) Photon flux density of maximum cell
density depth in Sasebo Bay, Minami Kujukushima
Site and Kusudomari Site from Jun 2013 to July 2014.
* Correlation coefficient (p < 0.05).
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Fig. 4. The maximum cell density depth of
Prorocentrum shikokuense and diffuse attenuation
coefficient by sea area. Error bars indicate standard
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