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Figure 1.Climate change and expected elevation shifts across sampling sites. (a) Map of historical survey localities in relation to survey region and life zone (N.P.,
National Park); (b) change in mean annual temperature (red) and mean annual precipitation (blue) between the historical (base of arrow) and modern (tip of arrow)
eras across elevation; (c) average expectation of elevation shift in the modern era to achieve the most similar value of mean annual temperature (red squares) or
mean annual precipitation (blue triangles) as historical localities across elevation, based on our climatic nearest neighbour analysis (see §2); open squares and
triangles indicate historical sites where similar climate is underrepresented regionally within the historical era (i.e. rare) or in the modern era (i.e. disappearing).
NNE, nearest neighbour elevation (m).
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methods that have statistical power to detect both range
contractions and expansions.

An unusually detailed historic dataset, combined with con-
temporary resurveys, allows us to evaluate robustly a century
of range responses of mammals to climate change in montane
California (figure 1 a). Joseph Grinnell and colleagues studied
the elevational distributions of vertebrates of California in
the early 1900s [19–21]. These data laid the foundation for


















