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            Abstract
Numerous non-flying arboreal vertebrates use controlled descent (either parachuting or gliding sensu stricto1,2) to avoid predation or to locate resources3,4,5,6,7, and directional control during a jump or fall is thought to be an important stage in the evolution of flight3,8,9. Here we show that workers of the neotropical ant Cephalotes atratus L. (Hymenoptera: Formicidae) use directed aerial descent to return to their home tree trunk with >80% success during a fall. Videotaped falls reveal that C. atratus workers descend abdomen-first through steep glide trajectories at relatively high velocities; a field experiment shows that falling ants use visual cues to locate tree trunks before they hit the forest floor. Smaller workers of C. atratus, and smaller species of Cephalotes more generally, regain contact with their associated tree trunk over shorter vertical distances than do larger workers. Surveys of common arboreal ants suggest that directed descent occurs in most species of the tribe Cephalotini and arboreal Pseudomyrmecinae, but not in arboreal ponerimorphs or Dolichoderinae. This is the first study to document the mechanics and ecological relevance of this form of locomotion in the Earth's most diverse lineage, the insects.
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                    Figure 1: Flight dynamics and performance of Cephalotes workers.[image: ]
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Supplementary Video 1
This video shows an individual worker C. atratus dropped from 30 m height and 3.3 m horizontal distance from the trunk in tree 25 (Supplementary Table 2). The abdomen and hind legs of the ant were painted white, showing the rapid alignment with the trunk and backward glide. (MPG 1776 kb)


Supplementary Video 2
This video shows an individual worker C. atratus painted white and dropped from 25 m height and 2.5 m horizontal distance from the trunk in tree 24 (Supplementary Table 2). The pink flag hanging next to the trunk marks 9.0 m vertical drop distance. (MPG 1275 kb)


Supplementary Video 3
This video shows an individual worker C. atratus painted white and dropped from 25 m height and 2.0 m horizontal distance from the trunk in tree 18 (Supplementary Table 2).  (MPG 1656 kb)


Supplementary Methods 
This file provides additional background, methods and statistical results related to field experiments.  (DOC 35 kb)


Supplementary Figure 1 
This figure supports the Supplementary Methods and shows the relationship used to estimate C. atratus worker mass from head width in the field. (DOC 32 kb)


Supplementary Table 1 
This table lists the arboreal ant taxa that have been tested for directed aerial descent behaviour.  (DOC 33 kb)


Supplementary Table 2 
This table provides basic information about the trees used in the study. (DOC 71 kb)
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        Editorial Summary
Forest ants: take the flight back
Many tree-dwelling animals use gliding flight to get from tree to tree, for example flying squirrels, gliders and lemurs. Now similar behaviour has been observed in a wingless insect â€” the ants of tropical rainforest canopies. Simple experiments and videos show that after jumping or falling off a branch the ants avoid landing on the vegetation or the ground beneath by visually aligning themselves with the â€˜homeâ€™ tree and gliding backwards to the trunk.
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