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Tree-dwelling (arboreal) ants exhibit a remarkable ability to cling to a broad range of substrates in their environment. Presumably, the asperity (roughness) of substrates like leaves and tree bark affects the adhesive performance of ant tarsi. We explored this relationship by measuring the adhesive performance of ants on oak leaves differing in trichome density. We measured normal (orthogonal to the surface) and shear (across the surface) adhesion loads for 72 Aphaenogaster rudis workers on leaves of Quercus bicolor (875 trichome per cm2) and Q. rubra (9 trichomes per cm2). Normal adhesion was zero for all ants on both species of leaves, whereas shear adhesion loads ranged from 0.05-0.20g on Q. bicolor and 0.00-0.10g on Q. rubra. There was a tendency for adhesive load to increase with ant mass, but this pattern did not confound the main effect of trichome density. These results suggest that ants can cling to hirsute leaves even when subjected to large lateral forces (i.e., a leaf fluttering in the breeze) but are likely to fall from leaves (regardless of trichome density) when exposed to vertical forces. Ultimately, such patterns potentially explain the effects of natural substrates on the foraging patterns and local distributions of common arboreal ants. 
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