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We obtained from Genbank an identical set of DNA sequences as the one used by Gillman et al. (2009) with four exceptions. We excluded the Peramelas pair because sequences for one of the species had an insertion and deletion suggesting a pseudogene or sequencing error and other sequences were not available in Genbank. We replaced the outgroup species Sminthopsis bindi with one from the next closest outgroup Sminthopsis crassicaudata (Genbank accession number M99463) due to insertions and deletions. In a third pair, Peromyscus beatae was incorrectly designated as the cooler and P. levipes as the warmer species, but these should be reversed and we corrected this error in our analysis. Likewise, a fourth pair (Sorex jacksoni / S. hybdrodromus) had warmer and cooler species confused and we corrected these. We trimmed sequences so that all sequences within a set of sister species and outgroups had the same length. 
We used MrModelTest v.2 (Nylander 2004) to determine the best fit model of sequence evolution to the entire dataset. The GTR-Γ-I model had the best fit. We used maximum likelihood method and a neighbor joining tree to estimate GTR-Γ-I model parameters in PAUP* v 4.0b10 (Swofford 2002). These were then used to calculate branch lengths for each pair (joint-parameter model). Gillman et al (2009) did not report the branch lengths they estimated under the separate-parameter model, so we re-estimated these using the methods reported by Gillman et al. (GTR-Γ-I model fit separately to each sister species; separate-parameter model). We compared parameters of GTR-Γ-I model estimated here under the separate- and joint-parameter models with estimates from published phylogenetic studies using cytochrome b sequence datasets for small bodied mammals (Table S1). A single study was chosen at random for each order. The separate-parameter model estimated excessively low or high values for model parameters. For example, estimates of the shape parameter of the Γ-correction describing rate heterogeneity among sites was as low as 0.01, when the typical range for the parameter in small mammals is 0.50 to infinity (no rate heterogeneity) (see supporting online Table 1). Estimates of the I-correction parameter, which describes the proportion of invariant sites, typically ranges between 0.30 and 0.60 in small mammals, whereas the values ranged between 0.00 and 0.88 with the separate-parameter model. Finally, the GTR model has six relative substitution rates (with the transition rate from guanine to thymine set to 1.0 and the other five rates measured relative to it). Whereas values between 0.08 and 34 are expected, the range of estimates from the separate parameters model ranged from too small (< 0.00001) to excessively large (1.9 x 1011). Determination of variable and invariable sites in DNA sequences, and accurate estimates of levels of among site rate variation and substitution rates between base pairs, requires many DNA sequences (Yang 1996). Our joint-parameter model, which used all 529 sequences to estimate the 10 model parameters, yielded much more reasonable values (Γ-correction = 0.45; I-correction = 0.24; substitution rates between pairs of nucleotides ranged between 0.194 and 5.3). 

We re-estimated the magnitude of temperature using the slope of the major axis regression of warmer on cooler branch lengths fitted through the origin using the SMATR 2.1 package (Falster et al. 2006) in R version 2.9.

Latitudinal spans used for each species were not reported in Gillman et al. so we measured latitudinal spans and absolute midpoint latitudes for 101 latitudinal pairs primarily from the International Union for Conservation of Nature and Natural Resources (IUCN) website (http://www.iucnredlist.org). We also obtained these measurements for the 51 New World latitudinal pairs from digitized range maps in Patterson et al. 2007. Latitudinal measurements from range maps in Patterson et al. 2007 and the IUCN were essentially identical for all but four pairs (Tamias merriami and T. obscures, Ctenomys mendocinus and C. flamarioi, Chiroderma doriae and C, trinitatum, Carollia subrufa and C. benkeithi) suggesting the accuracy of both sources. We use latitudinal measurements from the IUCN range maps for all analysis with the following exception. Range maps for the recently described Carollia benkeithi were taken from Solari & Baker (2009). We failed to find latitudinal information for Tupaia chinensis and T. belangeri. T. chinensis is usually considered conspecific with the polytypic T. belangeri. Currently available phylogenetic information is insufficient to determine which subspecies of T. belangeri belong with T. chinensis and as such we could not determine their geographic ranges and excluded them from our latitudinal analysis.
The dataset of branch lengths and latitudes are provided in the Supporting Online Dataset.

Table S1  Model parameters of the GTR-Γ-I model of sequence evolution calculated by other studies for small bodied mammals using cytochrome b datasets. Min rate and max rate refer to transition rates between various combinations of nucleotides in the model. NA = no estimates available. 

	Order
	Alpha
	I
	min rate
	max rate
	Source

	Carnivora
	0.89
	0.44
	1.00
	30.44
	Koepfli et al 2007

	Chiroptera
	1.09
	0.54
	0.08
	22.08
	Hoofer & Baker 2006

	Dasyuromorphia
	NA
	NA
	NA
	NA
	NA

	Didelphimorphia
	1.00
	0.48
	2.49
	33.47
	Dias et al. 2009

	Erinaceomorpha
	0.90
	0.52
	NA
	NA
	Shinohara et al. 2002

	Lagomorpha
	1.07
	0.52
	NA
	NA
	Lanier & Olson 2009

	Primates
	2.24
	0.52
	NA
	NA
	NA

	Rodentia
	0.58
	0.29
	0.24
	13.17
	Herron et al. 2004

	Scandentia
	NA
	NA
	NA
	NA
	NA

	Soricomorpha
	0.80
	0.49
	0.22
	22.06
	Ohdachi et al. 2006
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