Relating cell-level swimming behaviors to vertical population distributions
in Heterosigma akashiwo (Raphidophyceae}), a harmful alga
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ABSTRACT: Cell motility may facilitate the formation of harmful algal blooms [HABz) by enabling alzal
cells to swim to favorable microemvironments that support explozive growth, Ahotility alzo
augments the formation of algal cell aggregationsz that are often azsociated with ecological and
economic consequence, In thiz study, we used computerzed video analysis to quantify cell-level
swimming characterstics by reconztructing cell trajectores in the motile raphidophyte
Heterosigma akashivwio, a unicellular alga that forms toxic surface zlicks in temperate coastal
waters worldwide, Heterosigma cells are capable of rapid changes between at least two active
swimming modes, distinguishable by the magnitude of the ozcillatory component of motion.
Swimming direction vared during a diurnal photoperod, with swimming direction changing from
random to upward directed shortly after the start of the light phase. Ahotility assays performed 6&-
8 hinto the light phaze showed that two Heterosigma strains from geographically distant locations
differed significantly in grozs swimming speeds, with mean values of 49-66 pm = for strain CCAMP452
[West Atlantic, USA), and 88-119 pm = for strain CCAP234-1 (Morth Sea, Morway), & spatially
explicit model of vertical distdbution of Heterosigma cells based on strain-specific motility data
suggests that cells of the two straing may diverge in water-column pozition within a few hours and
that CCAP934-1 develops denze surface aggregations more rapidly and more robustly than
CCMPARZ, Propensity to form toxic surface slicks, and therefore frequency and zeverity of HAB
impactz, may wary substantially among Heterosigma strains, mediated by differences in cell-level
motility,
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