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Abstract

The dynamics of picophytoplankton communities in marine environment is studied by a
stochastic reaction-diffusion-taxis model. The model, valid for weakly mixed waters, is
used to obtain the stationary spatial distributions, along a water column, of two groups
of picophytoplankton, i.e. picoeukaryotes and Prochlorococcus, which accounts about for
60% of total chlorophyll a on average in Mediterranean Sea.

The model is based on three stochastic differential equations, which describe the dynamics
of diffusion of the picophytoplankton biomass and nutrient concentrations, in the presence
of environmental noise and intraspecific competition for light and nutrient. Specifically,
the random fluctuations of the environmental variables are considered by inserting terms
of multiplicative white Gaussian noise into the differential equations. The spatio-temporal
dynamics of the picophytoplankton biomass and nutrient concentrations along the water
column is obtained by numerically solving the equations of the model. In particular, the
equations are integrated over a time interval long enough to obtain the steady spatial
distributions of the biomass concentrations, expressed in cell/m?, of picoeukaryotes and
Prochlorococcus.

The total biomass concentration is converted into chlorophyll a concentration and com-
pared with experimental data collected in two different sites of the Sicily Channel (south-
ern Mediterranean Sea). The comparison indicates that real chlorophyll a distributions
are better reproduced, respect to the deterministic case, by theoretical profiles obtained
in the presence of noise. In particular, position, shape and magnitude of the theoretical
deep chlorophyll maximum exhibit, for suitable values of the noise intensities, an improved
agreement with the experimental values, as confirmed by goodness-of-fit statistical tests.



