Appendix S1.  Details of field surveys

Methods

We first documented the distribution of Sceloporus jarrovii among mountain ranges in southeastern Arizona. We initially compiled distributional data from museum records. However, georeferenced locality data were lacking for mountain ranges where this species is thought to occur (e.g. Dos Cabezas), and it was unclear whether some mountain ranges had been surveyed for this species or not. Therefore, we systematically sampled almost all mountain ranges in the region.  

We selected mountain ranges to survey as follows. We focused only on ranges in southeastern Arizona having Madrean Evergreen Woodland, based on the map of Biotic Communities of the Southwest by Browne & Lowe (1994). Sceloporus jarrovii is known to occur in oak and pine woodlands (e.g., Schwalbe, 2009) but not lower elevation habitats (like grasslands). To the west, there are no mountain ranges with Madrean Woodland west of the Baboquivari Mountains. To the east, we included the Chiricahuas and all mountains to the west of them. We excluded the Peloncillo Mountains of Cochise County, which are predominantly in New Mexico. To the north, we included the Santa Teresa mountains (the northernmost mountain range where S. jarrovii was previously recorded; Schwalbe, 2009) and all ranges to the south. Thus, we surveyed all mountain ranges within the bounds of this rough triangle formed by these three mountain ranges in which the species is known to occur (Baboquivaris, Chiricahuas, Santa Teresas). However, we also excluded the Santa Catalinas and Rincons, two large mountain ranges which are also within this triangle. The Santa Catalinas are highly accessible and well-studied, and only an introduced population is known there (Schwalbe, 2009). The Rincon Mountains are also well-surveyed and S. jarrovii has not been found there (Flesch, Swann, Turner, & Powell, 2010). Importantly, the Santa Catalinas and Rincon Mountains lack other Madrean Sky Island taxa that are broadly sympatric with S. jarrovii in the region, including Sceloporus slevini, Plestiodon callicephalus, Senticolis triaspis, Tantilla yaquia, Crotalus lepidus, C. pricei, and C. willardi (Brennan & Holycross, 2006). Therefore, it appears that there are other factors explaining the absence of S. jarovii in these mountain ranges, different from those that might  explain its absence among other mountain ranges in the study region.

We acknowledge that the range of S. jarrovii extends slightly east into New Mexico and that it occurs extensively throughout the Sierra Madre Occidental in Mexico (Schwalbe, 2009). However, the question that we address here does not require sampling the entire range of the species. Instead, we focus on thoroughly sampling a smaller portion of the species’ range, and explaining its distribution among ranges in the region. Specifically, we are focused on explaining their distribution among the Madrean Sky Islands, and whether they are explained by extinction in the lowlands related to climate change. We did not include Madrean Sky Islands in Mexico because it was not necessary for our question and because this region is currently extremely dangerous (due to drug and human traffic and associated violence). Although it is possible that different factors influence the distribution of the species at the southern end of its range (or even in more southerly Sky Islands), our question of interest here is on explaining the causes of Sky Island distributions. Even if the causes of distribution patterns were somewhat different in Mexico, this would not overturn our conclusions within our study area.
Mountain ranges were predominantly surveyed in 2014 and 2015, with a very limited number in 2013 and 2016. Our surveys focused on finding the lowest elevation population of Sceloporus jarrovii on a given transect of each mountain range. In almost all of our surveys of mountain ranges where S. jarrovii occurred, we found a congeneric species (S. clarkii) utilizing the same rocky microhabitats at elevations immediately below those of S. jarrovii (or slightly overlapping; see Results). We therefore recorded the presence of S. clarkii on all transects, and used this species as a positive control for mountain ranges where we inferred S. jarrovii to be absent. Thus, for mountain ranges with lower maximum elevations, we generally extended our survey to the highest elevations accessible in that range, and recorded S. clarkii on the elevational transect.  We did not consider a mountain range to be surveyed unless the transect included two or more individuals of S. clarkii occurring in Madrean Woodland habitat. This was intended to prevent us from considering S. jarrovii to be absent based on surveying on days (or in locations) that were unsuitable for Sceloporus in general. For most mountain ranges, a single survey was sufficient to document the presence of S. jarrovii, but we conducted two or more surveys in most mountain ranges where S. jarrovii was considered to be absent. Our surveys recorded S. jarrovii in all mountain ranges where it was previously known to occur (Schwalbe, 2009), and three additional mountain ranges where it was not previously recorded (Canelo Hills, Coyotes, Perillas). For almost all mountain ranges where S. jarrovii occurred, we were also able to document the occurrence of individuals of S. clarkii along the transect. However, for a few ranges (e.g. Baboquivaris, Mules) we performed additional surveys of lower-elevation habitats to better document the elevational distribution of S. clarkii (i.e. combining information from two transects for one mountain range). For two mountain ranges, we were not able to find S. clarkii at lower elevations on our transects, even though S. jarrovii was recorded there (Dos Cabezas, Perillas). We conducted multiple searches in the Dos Cabezas (for both transects and physiological data) and two in the Perillas, all of which failed to reveal S. clarkii, despite consistently finding S. jarrovii. Note that the absence of S. clarkii on our transects does not necessarily mean that it is absent throughout these mountain ranges. However, only its occurrence on the transect will be relevant for potentially impacting the elevational distribution of S. jarrovii on that transect.
Elevational transects were determined somewhat by accessibility. Roads were available in some mountain ranges. However, for many others (especially lower mountain ranges), neither roads nor trails were available, and the transect was performed simply by hiking from lower to the higher elevations by whatever route was possible.  Nevertheless, all transects traversed rocky habitats exposed to the sun in Madrean Evergreen Woodland.   

We note that two mountain ranges (with distinct patches of Madrean Woodland) appeared to lack formal names. These included the small range north of the Johnny Lyon Hills and (to their immediate north) the small range south of the Winchester Mountains (in the Muleshoe Ranch Area). We informally refer to these as the North Johnny Lyon Hills and the Muleshoe Ranch Hills. However, we did not include the North Johnny Lyon Hills as a separate unit in our analyses, because the highest elevations appeared to lacked Madrean Woodland (and we therefore did not survey them), and given their proximity to the Johnny Lyon Hills and Muleshoe Ranch Hills. Nevertheless, we do list our localities for Sceloporus clarkii for this range in Dataset S2. Finally, we refer to the small mountain range with a distinct patch of Madrean Woodland south of the Baboquivari Mountains and just north of the U.S. border (near Sasabe) as the Pozo Verde Mountains (although it is not clear from all maps whether this is the correct name, nor what name should be applied instead).   

We treated most discrete patches of Madrean Woodland as distinct units for analysis, but we also recognized as separate units some distinct mountain ranges and hills that were linked by contiguous woodland (especially when these ranges and hills had very different elevations). Specifically, we treated the Patagonia and Huachuca Mountains and Canelo Hills as distinct from each other, even though all three are united by contiguous Madrean Woodland. These two relatively high mountain ranges (Huachucas, Patagonias) are very distinct from each other, even though they are bridged by the Canelo Hills. For the Santa Rita mountains, we treated the lower-elevation mountains north of Box Canyon as distinct (referred to here as the northern Santa Ritas). The higher-elevation peaks in this range are separated from those of the main Santa Ritas by a low-elevation gap. Similarly, we treated the Chiricahuas, Dos Cabezas, Pedregosas, and Swisshelm mountains as distinct, even though they are all linked by contiguous Madrean Woodland (at least according to some maps). Each of the latter three ranges have high peaks that are clearly distinct from those in the Chiricahuas.

On the other hand, we treated the large contiguous region of Madrean Woodland south of the towns of Tumacori and Arivaca as the Atascosa Highlands. This region actually contains multiple mountain ranges, but most are relatively low and indistinct. Within the Atascosa Highlands, we performed a transect in the Atascosa Mountains, which include the highest elevation peaks in the Atascosa Highlands. We treated the nearby Tumacacori Mountains, which contain a small, separate patch of Madrean Woodland, as distinct.
We note that there are many mountain ranges in the study area that we did not survey, because they apparently lacked Madrean Woodland. Interestingly, some of these had higher maximum elevations than some of the ranges that were surveyed.  

For better standardization, all transect surveys were made by the same individual (J.J.W.). Lizards were identified to species visually with binoculars. Individuals of uncertain species identity were not included. The time and location of each sighting were recorded, and the locality was georeferenced using a handheld Garmin GPS device. Locality data for S. clarkii and S. jarrovii for each transect are provided in Dataset S2.

We found S. jarrovii only at relatively high elevations in the Whetstone Mountains (>2,000 meters). However, previous studies found this species at much lower elevations (data from Turner et al., 2003). This may reflect recent range shifts (e.g. due to climate change) or insufficient sampling. Regardless of the cause, we did not include this mountain range for our elevational transects. Therefore, this mountain range was excluded from most of our distributional analyses (although it was included in our molecular analyses).
In most mountain ranges that had both species, we found multiple individuals of both S. jarrovii and S. clarkii along a single survey on a single day. However, in a few mountain ranges (e.g., Baboquivari, Mules), we found relatively few S. clarkii during our initial transects, and we therefore performed additional transects at lower elevations to better confirm the lower limits of S. jarrovii and upper limits of S. clarkii. We combined the data from the different transects in these cases to obtain better estimates of the lower range of S. jarrovii and upper range range of S. clarkii.
Methodological concerns
We appreciate that some readers may be skeptical of our results on several grounds, especially related to our inferences about the current distribution based on these surveys. First, can we say that S. jarrovii is truly absent from many of these mountain ranges? In our defense, there are no museum or literature records for S. jarrovii in any ranges where we consider it absent. This is the criterion for absence used in most biogeographic or phylogeographic studies, which typically lack systematic field sampling to estimate species ranges (especially at sites where the species is less likely to occur). Furthermore, we never failed to find S. jarrovii in ranges where it was previously documented, and we added three ranges to its known distribution (Canelo Hills, Coyotes, Perillas). On the other hand, our elevational transects were not comprehensive within each mountain range. However, for the relatively low ranges where S. jarrovii was considered absent, we targeted the highest elevation habitats, where S. jarrovii should be most likely to occur. In many of these lowest ranges, the patches of Madrean woodland were very small and could be surveyed relatively easily. Most importantly, we did not consider S. jarrovii to be absent unless we were able to find S. clarkii at high-elevation sites along the transect, offering a positive control. Sceloporus clarkii was almost always found at lower elevations in ranges where S. jarrovii was present (Figure 3). 
Second how do we know that some of the patterns that we observed were not shaped by recent, anthropogenic climate change? Our observations on low-elevation sites within mountain ranges were broadly consistent with historical records for S. jarrovii at several localities that were well-sampled historically (e.g., Cave Creek Canyon, Madera Canyon, Texas Canyon; Datasets S1, S2, and VertNet.org). Furthermore, to our knowledge, the lowest-elevation locality for the species in the region was found in our surveys (Happy Camp, Dos Cabezas). These observations are inconsistent with the idea that the species has recently disappeared from low-elevation sites. Nevertheless, there is one mountain range (Whetstones) where comparison of our observations with those of an earlier study (Turner, Holm, Wirt, & Schwalbe, 2003) support a recent upward shift. On the other hand, this range is currently difficult to survey (due to few roads, limited public access, and unforgiving vegetation and topography). Thus we excluded this range from most of our analyses utilizing elevational transects, given the possibility that our surveys did not adequately reflect the species’ current distribution.  
Finally, after reading the entire paper, we acknowledge that some readers might ask: how can we say that a species was present somewhere without fossils documenting its presence? In fact, our main claim in this paper is not that S. jarrovii was present at any particular location in the past, but that it was present in the lowlands in general. We think the phylogenetic patterns observed would be difficult to explain without this species having been present in the lowlands between mountain ranges in the past. We do speculate that S. jarrovii may have been present in several mid-elevation ranges that are currently climatically suitable (and adjacent to ranges presently inhabited by S. jarrovii), but we do not infer its presence in any particular range. 
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