Appendix S5.  Rates of change in climatic and physiological variables
Methods 
We also analyzed rates of change among populations for physiological and climatic variables. We used methods very similar to those of Quintero & Wiens (2013) and Jezkova & Wiens (2016), and scripts from Jezkova & Wiens (2016). Specifically, for each variable, we first evaluated the relative fit of four evolutionary models (Brownian Motion, BM, estimated lambda, EL, Ornstein-Uhlenbeck, OU; white noise, WN). We then reconstructed ancestral values for the variables across the tree using that best-fitting model. For variables for which WN had the best fit, we used the similar OU model instead, especially given the limited number of taxa (for justification see Jezkova & Wiens, 2016). Similarly, when the EL model had the best fit, we used rate estimates from the BM model. To estimate the rate for a given taxon (population), we then took the absolute value of the difference between the population’s current value and the reconstructed value for its most recent ancestor, and divided this difference by the age of the taxon’s terminal branch. We then summarized the rates among populations for each variable. Analyses were conducted separately for the two trees, which differ in the individuals (and associated branch lengths) used to represent the populations from the Canelo Hills and Huachucas.  
First, we analyzed three climatic variables among all 18 mountain ranges, including data from the lowest-elevation locality sampled in each range. We used the Montosa Canyon locality for the Whetstones (from Turner et al., 2003). We focused on two climatic variables that are directly comparable to those used in previous studies (MAT=Bio1, MAP=Bio12) and one that is similar (MWMT: mean warmest month temperature). We qualitatively evaluated whether the values obtained were similar to those in other studies of rates of climatic-niche change among species and populations (Quintero & Wiens, 2013; Jezkova & Wiens, 2016). Next, we estimated rates for the physiological and climatic variables among the 10 localities analyzed for VTM and the 9 analyzed for VTM and FBT. The reduced trees used in these analyses (with 18, 10, and 9 populations) are given in Dataset S9
Results

Rates for each variable for each analysis are given in full in Dataset S10. Rates are summarized in Table S7. In short, mean rates for MAT among the 18 populations were similar to those estimated among vertebrate species by Quintero & Wiens (2013), with a rate of ~0.91°C per million years. These were slower than those estimated among populations of plants and animals (~3.6°C per million years) by Jezkova & Wiens (2016), but similar to their median value (<1°C per million years). Rates of change for MAP were also relatively slow (mean=67.30 mm/million years) but broadly similar to those estimated among populations (mean=342 mm/million years, but median <150 mm; Jezkova & Wiens, 2016) and species (mean of means among groups 286 mm/million years; Quintero & Wiens, 2013).  
Rates of change in temperature-related physiological variables were similar in magnitude to those of temperature related variables (VTM = ~0.30°C per million years; FBT= ~0.66°C per million years). Rates for climatic variables for these same populations were not identical to those for the 18 lowest-elevation populations, possibly because of differences in taxon sampling (18 vs. 9 or 10) and because the localities for which physiological data were obtained (and corresponding climatic data) were not always identical to the lowest-elevation population in each range. Overall, there was no significant difference between rates of change in the two physiological variables (P=0.08–0.09), nor between the physiological variables and the temperature-related variables (P>0.2000), based on standard paired t-tests. We then used phylogenetic paired t-tests (Lindenfors, Revell, & Nunn, 2012) in phytools (Revell, 2012) to compare rates in the two physiological variables. For both trees, there was again no significant difference in rates (tree1: P=0.08; tree2: P=0.09). Phylogenetic t-tests also showed no significant differences between rates for either of the physiological variables matched with either of the two temperature-related climatic variables (P=0.22–0.74), for the set of nine populations with both physiological variables.
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