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Investigation of a hydrophobic-hydrophilic crown-like structure in aquatic
insects under the water surface
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Various insects utilize hydrophobic biological surfaces to live on the water
surface, while other organisms possess hydrophilic properties to live within the water column.
Dixidae Larvae reside just below the water surface and never submerge. However, little is known
about how the larvae live in such an ecological niche. In this study, we reveal their remarkable
features and elucidate the mechanisms by the morphological analysis using the NanoSuit method, and
the movement analysis using the high-speed photography. We find that a complex * crown’ structure
on its abdomen consists of super-hydrophobic and super-hydrophilic structures. Our results
demonstrate that the combination of these conflicting properties enables the larvae to position
itself and to move just under the water surface: the hydrthobic region utilizes the water’ s
surface tension to function as an ‘ adhesive disc’ , and the hydrophilic region behaves as a ‘
rudder’ during locomotion.
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