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This study aimed to elucidate the habitat network supporting the resilience
function of Oncorhynchus masou populations. The research developed an innovative framework combining
otolith strontium isotope analysis with CKMR methods to visualize spatiotemporal dynamics of wild

fish populations.

Using the Sr isotope map of the Nagara River that we constracted, we estimated birth locations of

masu salmon individuals. Results revealed that while many masu salmon were produced in the uppermost
reaches of the Nagara River, individuals from other watersheds were also present.

Furthermore, GT-seq analysis based on masu salmon genome sequencing estimated the effective

population size (Ne) of the parent population of masu salmon that migrated upstream in the Nagara

River. Combining these results with otolith isotope analysis quantitatively demonstrated that 92-552

masu_salmon individuals inhabited each of four tributaries in the upper Nagara River and
contributed to masu salmon reproduction.
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