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The genus Vanessa sensu strict are consist of 9 species distributed in the world. This study used
7 species excluding 2 species that were difficult to obtain, and their molecular phylogenetic
relations were investigated.

Molecular phylogenetic analysis using two mitochondrial genes showed that the genus Vanessa can
be divided into two groups. Each group contained species with large and small area of orange on
the forewings, which suggests that upon the emergence of the Vanessa genus, the bi-directionality
of the orange area (expansion or reduction) might have already been pre-determined. Similar
expansion or reduction of the orange area can be made by exposing pupae of Vanessa indica to various
environmental conditions, and thus it can be proposed that the revelation of phenotypic plasticity
by environmental conditions directed the evolution of the Vanessa genus

Furthermore, this study proposed that these color—pattern change might have occurred in response
to environment but with no function, i.e., as a side effect. This “side-effect model” proposes
that evolution is directed by phenotypic plasticity through natural selection, and non—-functional
traits can be fixed in a population

On the other hand, due to the climate warming, a lycaenid butterfly Pseudozizeeria maha is expanding
its northern distribution range. In its northern limit, Aomori Prefecture, many individuals with
aberrant color-patterns have been caught. This phenomenon can be considered as a revelation of
phenotypic plasticity of A maha, and it is an important observation that indicates the interaction
between environment and the color—-pattern evolution of lycaenid butterflies. This study suggested
that the aberrant forms were not genetically different from the normal forms, and this study
reproduced aberrant forms by exposing its pupae to low temperature conditions. These data indicate
that the direction of evolution and biodiversity may be influenced by the recent climate warming.




