2018 2021

Role of geology in creating climate-change refugia in stream ecosystems
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Using statistical models, we explored the relationship between watershed
geology and the mean summer water temperature of mountain streams along climate gradients in the
Japanese archipelago. Summer water temperature was explained by the interaction between the
watershed geology and climate in addition to independent effects. The cooling effect associated with

volcanic rocks was more pronounced in streams with less summer precipitation or lower air
temperatures. Scenario analyses revealed a geology-related pattern of thermal habitat loss for
cold-water species. Non-volcanic streams rapidly declined in thermally suitable habitats for lotic
sculpins even under the lowest emission scenario (RCP 2.6). In contrast, most volcanic streams will
be sustained below the thermal threshold. Our findings highlight that watershed geology, climate
variability, and their interaction should be considered simultaneously for effective management of
climate-change refugia in mountain streams.
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