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ABSTRACT

Unlike most of diving beetles their tarsus of the forelegs is modified in males to
form a circular sucker, the first three tarsal segments of the two front clasping legs in
male Cybister rugosus dilated to form a pair of palm-like suckers. There are four
columns of tongue-shaped pads in each palm-like sucker. Observation of the pad
attachment to a surface in water shows that the deformation of the pad and the joints
between the tarsal segments increases the adhesive force, and the structural asymmetry
of pad helps the suckers detach from surface easily. By measuring the in-water adhesive
force with the device designed by ourselves, we demonstrated that the major adhesive
force of suckers is from the pad’s contribution. Our result also shows that the tangential
force on the sucker is much larger than the normal force, and the tangential force is
directional, indicating the directionality is related to the asymmetric structure of pad.
With the biophysical features mentioned above, it is believed that the palm-like sucker

has high potentiality in bio-mimics.
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