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E. huxleyi ~4 um in diameter
virus particle ~180 nm
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A simplified food web for the Northwest Atlantic. © IMMA



Microbial Ecosystem Dynamic Variables
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Consider a simple system

\/

s Phytoplankton eat nutrients

\/

s Zooplankton eat phytoplankton

Zooplankton die







Diffusion alone
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P: run942, k= 001, t= 001 Z:run942, k=001, t= 001
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Stirring
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P: run®36, k= 001, t= 001 Z: un936, k= 001, t= 001
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The estimated 1030 viruses
in the ocean, if stretched end
to end, would span farther
than the nearest 60 galaxies
... (Curtis Suttle)

One million viral particles
can be found in a teardrop
of seawater ... (A. Culley)



o Attachment

Lytic Cycle

Phage assembly

@) Entry of phage DNA
and degradation of

0 Release

€) Synthesis of viral
genomes and proteins

e Assembly
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Days to extinction
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Co-existence through temporal variability of forcing
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Phytoplankton
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Time to reach equilibrium solution can be
very long

Co-existence of virus and zooplankton can
occur with time varying forcing (nutrient/light
input)

Fluid flow acts as a transmission “vehicle”
enhancing the spread of the epidemic

Stirring and mixing reduces the duration of
the bloom and can prolong the bloom of the
virus ...

... and under certain circumstances can
prevent the bloom from occurring

Richards (2017) J. Theoretical Biology
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Resistance and immunity
Viral attacks on bacteria

Ecosystem complexity

Viruses in a submesoscale world?

Does the presence of viruses aff







