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Abstract: In this study, we used migratory sculpin as a model fish species—as it is easy to understand the causal relationship
between its distribution in riverine brackish water and anthropogenic impacts—to clarify what kind of changes in the physical
environment in the actual river affected its distribution area and habitat. We conducted surveys in rivers in Tohoku, Hokuriku,
and Hokkaido, where distribution information and physical environment of fish species were obtained by environmental DNA,
and in three rivers in Hakodate, where the detailed physical environment was obtained by field sampling and an acoustic
Doppler current profiler. The results of our analysis indicated that fish fauna detected by environmental DNA generally reflects
the surrounding aquatic environment, suggesting that our technique can be used for environmental assessment in riverine
surveys. The results also indicated that “sandbar development,” “presence of estuary pools,” “gravelly riverbed,” “location of
estuary mouth,” and “reclaimed land” are factors that affect fish distribution. In addition, environmental factors, such as
“opening to artificial landforms” and “natural land,” affect the migration of the bilaterally migrating fish species, sculpin,
negatively and positively, respectively. The positive influencing factors were identified as “estuarine sandbar” and “natural
riverbank.” Furthermore, it was suggested that suitable areas for juvenile sculpins to migrate are near the shore and in the return

area of rapids, where the slope is moderate, and the velocity of bottom current is low.

Keywords: environmental DNA, DNA metabarcoding, gPCR, ADCP, sculpin



