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Ecology of ground beetles as environmental indicators and the evolutionary
process of their flight traits
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Ground beetles (Carabidae) are sensitive to environmental changes in their
habitat, so they are frequently used as environmental bioindicators. However, we cannot fully
understand the reason for their response due to the lack of basic knowledge on their ecology. To
overcome this shortage, we intended to incorporate various data obtained through dissection with
field surveys. We investigated seasonal activities, flight muscles and hindwing morphology to
determine flight ability, and gut contents to examine feeding habits of 57 beetle species and used
DNA analyses to elucidate their evolutionary relationships.

Based on the ancestral reconstruction, the ancestral species was estimated to have flight ability.

The gut dissection showed a variety of feeding habits, from carnivorous to herbivorous, and our

study suggested that the ancestors were carnivores. Loss of flight ability and the change of feeding
habits occurred independently several times in a convergent evolutionary process.
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