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Development and maintenance of brain tissue is very expensive. This implies that cognitive
functioning must be of great selective value, yet we know little about the specific selective
pressures that favor the evolution of cognition in animals. One approach to investigating this
issue is to compare closely related species that differ in their ecology and natural history to test
specific hypotheses about factors that favor the evolution of specific cognitive abilities. We have
applied this approach to spatial and to social cognition in North American birds of the corvid
family.

In the case of spatial cognition, we have tested the hypothesis that dependence on stored
(scatter-hoarded) food will select for improved spatial memory abilities. We have found that birds
that are heavily dependent on such food, especially Clark's nutcrackers, perform better than less
dependent species on tests of spatial memory in a variety of settings including cache recovery,
open-room mazes and operant delayed nonmatching-to-sample. This clearly supports the
hypothesis. In the case of social cognition, we are concentrating on the relationship between the
complexity of the social groups in which birds live and socially relevant cognitive tasks, taking
advantage of the high degree of sociality of pinyon jays. We have found that pinyon jays can draw
inferences about transitive relationships from observations of real-life social encounters. They
also perform well on operant tests of transitive inference. Although much work remains to be done,
these data are consistent with the hypothesis that living in highly social, structured groups can
provide a setting in which specific cognitive abilities are favored by natural selection.

These results suggest a dynamic view of cognitive evolution, one consistent with
morphological evolution and with the emerging view of the sophistication and complexity of avian
brain and cognition.
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