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The mechanisms that guide map-like navigation in animals can often be reduced to relatively simple 
algorithms as long as the stimuli that guide navigation vary predictably in space. But landscapes 
change and spatial relationships among guiding landmarks are not always readily reduced to an 
algorithm. Homing pigeons and whip spiders, arachnid relatives of true spiders, could not be more 
taxonomically different, yet they both display an adaptive spatial intelligence that enables them to 
navigate home from places they have never been to before. In my talk, I will explore how the homing 
pigeon hippocampus guides their landscape/landmark navigation, highlighting the flexible use of 
hippocampal-dependent maps. I will relate those findings to the notably different spatial response 
properties of avian hippocampal neurons compared to mammals. I will then contrast homing pigeons 
with the surprising navigational ability of whip spiders, who possess “mushroom bodies”, thought by 
some to be functionally analogous to the vertebrate hippocampus, but otherwise present brains of 
considerably less complexity. Finally, I will explore the notion that “bigger” always means more 
processing power in the context of brain volume and intelligent behavior.
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