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EXECUTIVE SUMMARY

Literature suggests that fluctuations within a water flow may be used by the central lateral
line to determine direction and velocity of an impinging water flow by comparing inputs from
the array of peripheral receptors (neuromasts). To test this hypothesis, we recorded the
neuronal activity from brainstem neurons in a water flow and analyzed how the activity
depended on the velocity and direction of flow, i.e. whether flow was passing the fish from
anterior to posterior or opposite. If brainstem neurons indeed determine flow velocity and
direction by comparing inputs from two or more neuromasts that are organized in series on
the fish surface, then neurons should be found that are velocity- and/or direction-sensitive,
i.e. they should respond preferentially to particular flow velocities and directions.

The methods were similar to those applied in our studies on the activity of lateral line nerve
fibers in water flow (see D2.1.6). In short, we systematically investigated the neuronal activity
of brainstem neurons in response to different constant-velocity flows and to a flow of
continuously increasing velocity.

The data show that different MON neurons can exhibit quite variable responses to water
flow. Moreover, most responses were different from those described for primary afferent
fibers. We found neurons that responded with an increase in discharge rate to both flow
directions, neurons that responded with a decrease to both flow directions. Other neurons
exhibit an increase and/or decrease in discharge rate depending on flow direction, i.e. they
differed in their responses to the presented flow directions. However, neurons with a clear
preference for a distinct flow velocity or a small range of flow velocities were not found. Thus,
MON neurons apparently do not encode water velocities and directions in the same way as
primary lateral line afferent fibres.
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