KBRF L ER /K TP 11:34~44 (2026)
Bull.Res.Inst.Env.Agr.Fish.Osaka 11:34~44 (2026)

Alexandrium tamarense species complex 7 /L — L H D

KEGERIBIZIT D27 v r 7 4 )b a WRE OSHERSE R
Bl il - REERE - AET

Diel Vertical Migration of the Chlorophyll-a Maximum Layer
during a Bloom of the Alexandrium tamarense Species Complex in Inner Osaka Bay
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Summary

This study investigated the diel vertical migration patterns of the chlorophyll-a maximum layer during an Alexandrium
tamarense species complex (At complex) bloom event in the inner part of Osaka Bay, Japan, in spring 2019. Continuous
monitoring data from two stations, the Osaka Port Wave Observatory Tower and Sakai-hama, were used to estimate temporal
changes in the depth of the chlorophyll-a maximum layer. A Gaussian function was fitted to each chlorophyll-a profile to
determine the peak depth, and vertical migration velocity was calculated from successive changes in the estimated depth.
Generalized additive models with cyclic cubic splines were applied to characterize diel variation patterns of the chlorophyll-a
maximum layer. At both sites, the chlorophyll-a maximum layer showed a clear diel vertical migration pattern. The layer began
to ascend at approximately 02:00-03:00, reached the surface around 08:00, remained in the upper water column during daytime,
and started to descend at 15:00-16:00, reaching its deepest position at 22:00-23:00. Although the timing of ascent and descent
was similar between the two sites, migration velocity and maximum depth differed markedly. The chlorophyll-a maximum layer
at Osaka Port descended deeper and migrated faster than that at Sakai-hama. These results demonstrate that continuous
chlorophyll-a observations can be used to quantify the timing, velocity, and vertical range of diel vertical migration of the
chlorophyll-a maximum layer during At complex bloom periods. The similar diel migration schedules observed at both sites
suggest that the organisms contributing to the chlorophyll-a maximum layer may exhibit rhythmic vertical migration, while local

environmental conditions may influence migration velocity and maximum depth.
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keywords: Alexandrium tamarense species complex, diel vertical migration, chlorophyll-a maximum layer, vertical migration velocity,
Osaka Bay
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