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Maintenance of biodiversity and local ecosystems is crucial for ecosystem services. However,
the extent of monitoring biodiversity and ecosystems, particularly for rare and invasive species,
has been constrained due to the costs and time limitations associated with traditional catch
surveys. On the other hand, recently developed environmental DNA (eDNA) methods, which utilize
DNA in environmental media for estimating distributions, can significantly reduce the costs and
time required for wildlife monitoring. In this project, we aimed to further develop the eDNA
methods for estimating distributions, biomass, intra—genetic variations, and long—term population
dynamics of rare and invasive aquatic organisms at the same time. For now, its applicability is
rather limited to the presence/absence of wild organisms, but with the technical advances we aimed
for, we believe that one can apply an eDNA method to estimate not only distributions of
rare/invasive animals but also their status and past population dynamics based both on water and
aquatic sediment core samples. Our results indeed suggest that our new methods can be used for
estimating haplotype distributions of both rare and invasive species, from which we understand
their distribution histories without catching them. Analyses of sediment core samples also suggest
historical changes in biodiversity as well as population/genotype dynamics of target species. We
illustrated such a capability by applying the eDNA methods to real-world problems with a variety
of endangered species such as Sakhalin taimen (Parahucho perryi) and Honmoroko (Gnathopogon
caerulescens), and invasive species such as Largemouth bass (Micropterus salmoides) and Bluegill
(Lepomis macrochirus). Overall, we show the great capability of eDNA as a tool to provide a
scientific basis for management priorities on rare or invasive species, simply by collecting
environmental media.
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