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Swallowtail butterflies Papilio xuthus have sophisticated color vision including polarization
vision, which is an ability to discriminate e-vector angle of polarized light. The e-vector angle of
polarized light changes depending on orientation of objects. | therefore hypothesize that Papilio
butterflies detect orientation of the object based on e-vector angle of polarized light.

Papilio butterflies use not only e-vector angle but also degree of polarized light to detect targets.
I first found that the foraging butterflies prefer a vertical colored disk to a horizontal one. The
vertical disk reflects unpolarized light, while the horizontal one reflects horizontal polarized light.
Because un-polarized light appears brighter than horizontal polarized light for the butterflies and the
butterflies prefer brighter targets innately, the vertical disk must be more attractive for the
butterflies. In addition, for ovipositing butterflies, degree of polarized light would be crucial for
detecting leaves of a Citrus tree rather than e-vector angle of polarized light. A butterfly select
particular leaves for laying eggs among many leaves on a tree. Among many visual cues, brightness,
greenness, curvature and degree of polarized light of leaves correlate with number of laid eggs,
suggesting that the butterflies prefer straight, bright green and rough surface leaves for oviposition.
Degree of polarized light may relate to amount of wax changing by age of leaves.

The anterior optic tubercle (AOTu) in the high order brain area is a candidate for processing
polarization vision, because the area receives only visual inputs from the visual center, the optic
lobe. By dye injection into the optic lobe reveals retinotopical map in the AOTu. From the AOTu,
neural tracts project to the contralateral AOTu, the ipsilateral optic lobe and the central area for
controlling locomotion. To understand function for each neural tract, further physiological studies
are required.




