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Characterization of fluid flow within a group of fish

Collective movements are a fascinating phenomenon,
from human crowds to gigantic schools of sardines. In our
team, we are interested in schools of fish, seeking to take
into account the complexity of the interactions involved:
social interactions [1,2], essentially visual, and
hydrodynamic interactions, which are still poorly
understood. We know that fish can sense hydrodynamic
signals thanks to a specific organ, the lateral line. But
while several studies have shown that it is possible to
measure fluid flow around a single fish, there is currently ~ Preliminary experimental set-up at LIPhy. Fish

. . . visible in the light sheet.
a lack of experimental hydrodynamic data to characterize
flow around a group of fish.
The project consists in carrying out an experimental study of the hydrodynamic wake of a group of fish,
identifying and analyzing the dynamics of the vortices created by an individual fish at first, then by
several fish, and following them as they interact with the flow produced by the other swimmers.
Obtaining a time-resolved mapping of the flow within a small group of fish would represent not only a
methodological achievement in the field of hydrodynamics, but also a breakthrough in understanding
the role of hydrodynamics in school organization. The team created an initial set-up (see Figure) which
validated the feasibility of the project. As part of the thesis, we collaborate with H. Djeridi's team (LEGI,
Grenoble), specialists in this type of measurement (Particle Image Velocimetry, PIV), to set up a
high-performance PIV device adapted to the study of the swimming behavior of a group of fish. The
aim will be to carry out experiments and PIV analysis to measure fluid flow within a group of living fish
under controlled conditions. This experimental study will benefit from the contribution of numerical
simulations of fish shoals carried out as part of another project [3] between LIPhy (P. Peyla) and INRIA
(T. Métivet). These will enable us to extract relevant quantities for interpreting fish biomechanics and
perception.
The candidate will have a solid basis in fluid mechanics and an interest in the physics of living systems.
The project requires a taste for instrumentation and experiments. The thesis will take place at LIPhy in
Grenoble where research topics range from soft matter to optics, the physics of life and complex
matter, with experimental and theoretical approaches.
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