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What impact does spatial heterogeneity have on the
dynamics of the marine ecosystem?
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Marine biota live in a turbulent environment producing spatial heterogeneity in popu-
lations. But does this heterogeneity, or patchiness, impact on the overall dynamics of
the system? And if so, how do we include the effect of unresolved scales in models
used to study the behaviour of the system on broader scales? Here we address the is-
sue by application of a simple model of primary and secondary production designed
to capture some of the more fundamental aspects of the impact of fluid stirring and
mixing on the interaction between species. Particular attention is put to the rate of in-
crease of the growth rate of phytoplankton and the conditions under which the system
blooms. Fluid stirring and mixing of heterogeneous populations can under certain con-
ditions produce large scale blooms whilst the homogeneous counterpart does not. In
other cases when the homogeneous system blooms, stirring and mixing can initiate the
bloom one or two months earlier. In both cases a good fit to the behaviour of the full
system can be obtained by “retuning” the homogeneous model. The goodness-of-fit
is most sensitive to the assimilation efficiency of the zooplankton. Stirring and mix-
ing effectivelyslows down the zooplankton population. Ways of relating this slowing
down to the characteristics of the turbulent motions will be discussed.


