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Weakly electric fish shows behavioral sensitivity to microsecond time difference between
electrosensory signals from different body areas. The hypothetical time comparison circuit consists of
two types of time-coding neurons and a small cell, to which the two time-coding neurons converged.
Here I studied the type of synaptic transmission in the time-coding circuit in two species. I
immunohistochemically found that one of the inputs of the time-coding neuron is inhibitory in
Gymnarchus (mormyriform). However, in Brachyhypopomus (gymnotiform), conventional electron
microscopy showed that both inputs are excitatory. This comparative analysis revealed that the
topologies of time coding neurons are identical in all major groups of other weakly electric fishes so far
studied. However, the modes of synaptic transmission to the small cell, a time comparator, are
different between species.
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