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Self-sustained turbulent motion in microbial suspensions presents an intriguing 
example of collective dynamical behavior amongst the simplest forms of life, and 
is thought to be important for fluid mixing and molecular transport on the 
microscale. The mathematical characterization of turbulence phenomena in 
active non-equilibrium fluids proves even more difficult than for conventional 
liquids or gases. It is not known  which features of turbulent phases in living 
matter are universal or system-specific, or which generalizations of the Navier-
Stokes equations are able to describe them adequately. In this talk, I will 
summarize recent experimental and theoretical work that aims to answer two 
questions: How do individual bacteria and microalgae affect their fluid 
environment? Which minimal mathematical  models are capable of providing a 
quantitative description of collective bacterial motion in highly concentrated 
suspensions? I will conclude by discussing how microscopic symmetry-breaking 
mechanisms can enter macroscopic continuum theories of microbial swimming 
near surfaces.
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