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To evaluate the impacts of the Fukushima nuclear accident, many studies measured radioactivity
concentrations of samples or performed simulations based on many assumptions. However, studies that
actual |y used organisms to demonstrate biological impacts are scarce. In this study, focusing on the
pale grass blue, a small butterfly, we performed field surveys and obtained the offspring generation
from the females collected from the polluted areas to examine morphological changes and possible
evolution of resistance against radiation stress. In the field surveys, the previous studies found that
the forewing size, which represents the body size, was reduced only in the spring 2011 and that the
morphological abnormality rates of the field-caught adults and the offspring generation peaked at the
fall 2011. The present study further found that the morphological abnormality rates decreased afterwards
and became a normal level by the fall 2012. These results suggest that the population of the pale grass
blue butterfly was considerably damaged temporarily immediately after the accident, but they adapted
to the polluted environment soon through an evolutionary process. We found that when the host plant
leaves from various pollution levels were given to the larvae of the non—pol luted area (Okinawa), the
mortal ity rates were dependent on the pollution levels. However, when we gave the host plant leaves
of a constant pollution level to the larvae obtained from females collected from different localities
of various pollution levels, the larvae from the high—-pollution localities showed relatively low
mortal ity rates, whereas the larvae from the low—pollution localities showed relatively high mortal ity
rates. These results can be interpreted as a consequence of adaptive evolution for radiation resistance.
Because the pale grass blue butterfly has a short generation time (1 month per generation, and 7
generations per year) and because radioactive materials can induce mutations, relatively fast adaptive
evolution might have occurred. We will consider quantification of the degrees of population diversity
in the future.




