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ABSTRACT:
The flapping of wings is a common locomotion technique for tiny 
animals in both air and water. Insects flap their wings to fly in air, and 
zooplanktonic marine snails called sea butterflies flap wing-like 
appendages (called parapodia) to "fly" in water. Despite the thousand-
fold difference in density between air and water, the flight systems of 
these very different animals show surprising similarities in how the 
wings move and in how they generate lift. These similarities point 
towards the possibility of designing a bio-inspired micro-aerial vehicle 
capable of aerial and aquatic flapping flight, but the fluid dynamics of 
such flight systems are not well understood. Using high speed 
stereophotogrammetry and micro particle image velocimetry (PIV), we 
investigate the fluid dynamics of small-scale biological flapping systems 
flying in air and in water.
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