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Turbulent mixing in the marine environment stretches millimeter-scale
patches of dissolved organic matter (DOM) into tangled webs of ephemeral thin filaments,
fundamentally altering nutrient landscapes for motile marine bacteria that exploit DOM by
chemotaxis. Here, using a novel milli-fluidic experimental arena in which a robotic arm reproducibly

stirs a patch of polypeptide into filaments with a chaotic pattern akin to turbulent mixing, we
have directly visualized bacterial interaction with the temporally evolving nutrient landscape and
analyzed its effect on nutrient exploitation by bacteria. By performing experiments in conditions
representing a range of turbulent intensities occurring in the natural environment, we found that
chemotaxis enables bacteria to exploit DOM patches even under turbulence. This study provides the
first imaging-based insight for bacterial foraging under the turbulent conditions that characterize
many microbial habitats.
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