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Whirligig beetles (Gyrinidae) swim at the air–water interface. They are able to detect objects by sensing the surface waves reflected from them using their antennae. Here we investigate the interactions between the wave field generated by an object moving faster than the minimum surface wave speed (23 cm/s) and a nearby object on the free surface. We hypothesize that waves reflected from the nearby objects produce measurable frequency shifts near the wave-generating body. To test this, a 3D-printed disk representing the beetle body is mounted to a motorized belt that translates along the water surface. A confocal displacement sensor, positioned analogous to the beetle’s antennae, measures temporal surface displacement. We compare measurements with and without an object along the path of the translating disk to identify upstream frequency shifts. We find that the presence of an object induces a considerable change in the wave field, providing additional information sensed by the disk.
