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Animals, from fruit flies and cockroaches to birds and humans, display consistent individual variation in
behavior (i.e. animal personality). However, the role of individual variation in group behavior is not well understood in
animals, particularly in insects where tracking many individuals simultaneously has traditionally been difficult
or impossible. Recent technological developments, particularly in computer vision, are making this problem
increasingly tractable, however, and are opening the door for understanding the nuances of individual variation and its role in collective behavior. Here, I use a low-cost, image-based automated tracking system (BEEtag) to
investigate the extent, origins, and function of individual behavioral variation in two insects with varying
level of social behavior: cockroaches (Blaberus discoidalis) and bumblebees (Bombus impatiens). In
cockroaches, we find that individuals display strong and stable differences during collective light avoidance. These
differences are robust to changes in group composition, but fascinatingly disappear when individuals are tested in
isolation, suggesting that group context plays a key role in modulating personality in this species. In bumblebees, we find that individual workers vary substantially in both foraging activity and nest behavior. Interestingly, the
distribution of behaviors appears to be regulated at the colony level, and behavioral idiosyncrasy plays an
important role in determining patterns of task switching when colony labor demands shift. Finally, we use this trackingtechnology to examine the effects of individual pesticide exposure on social behavior in colonies. Overall, these studies
underscore the importance of individual variation in social insects, but also highlight the complex interplay
between behavior at the individual and the group level.
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