
In this talk I describe various problems involving the intersection of fluid mechanics and bacterial biofilms. In 

particular, I highlight our studies of the influence of fluid motion on surface-attached bacteria and biofilms. In 

one example we identify and characterize upstream migration of surface-attached bacteria in a flow. In a 

second example we study the formation of biofilm streamers, which are filaments of biofilm extended along the 

central region of a channel flow;  these filaments are capable of causing catastrophic disruption and clogging 

of industrial, environmental and medical flow systems. Third, we highlight the influence of flow on quorum 

sensing, which refers to bacterial communication and collective behavior regulated by secreted chemicals. Our 

results suggest that bacterial colonization and biofilm development under flow can lead to heterogeneous QS 

activation, which promotes diversity in the genetic programmes that bacteria enact. As a consequence, 

genetically identical bacteria exhibit remarkably different behaviours at particular regions and at particular 

times under flow. Finally, we provide a glimpse into single-cell imaging of living biofilms, which highlights cellular 

ordering that is controlled by cell-to-surface and cell-to cell adhesion.  
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