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Supplementary Methods 

 

Morphological and habitat use data collection 
Animals captured in the field were measured for morphological characters using 

digital calipers (Mitutoyo) and subsequently released. Finally, measurements for two 
individuals of A. dissimilis were taken based on digital photographs available online in 
databases of the Smithsonian (https://learninglab.si.edu/resources/view/636021#) and 
the field Museum of Natural History (https://collections-
zoology.fieldmuseum.org/catalogue/1908773). Traits measured were snout vent length 
(SVL): from the tip of snout to the cloaca; head depth: at the tallest part of the head, 
typically at the level of the parietal behind the eyes; head width: at the widest part of the 
head typically at the level of the posterior jugal; head length: from the back of the 
parietal to the tip of the snout; tail length: from the cloaca to the tip of the tail; fore-limb 
length: sum of the humerus, radius, metacarpus and longest finger; hind-limb length; 
sum of the femur, the tibia, the metacarpus and the length of the longest toe, and 
counts of forefoot (toe III) and hindfoot (toe IV) lamellae. See (81, 82) for further details. 

To collect data on lamellae, we first took high-resolution digital images of the 
right forefeet and hindfeet of preserved Anolis specimens using a flatbed scanner 
(Epson Perfection V500 Photo or Canon CanoScan LiDE 70). In cases where the 
toepads of the right foot were damaged, we imaged the left one instead. We then 
counted the number of enlarged subdigital lamella scales from under the base of the III 
toe on the forefoot and IV toe on the hind limb to the fourth digit of the hindfoot using the 
software tpsDIG2 (Rohlf, 2004). We counted all enlarged lamellae from the distal end of 
the subdigital toepad to the base of the digit (i.e., under the metacarpal-phalanx joint; for 
a given digit, we stopped counting subdigital scales at the point where the next proximal 
scale was less than 60% as wide as the previous one). For each species, we sampled 
five large adult male individuals when possible.  

Habitat use data were collected on field trips to the Bahamas (2002), the 
Cayman Islands (2009), Colombia (2008, 2014, 2015), Costa Rica (2008), Dominica 
(2016), the Dominican Republic (2005), Ecuador (2010, 2011), Jamaica (2001, 2012), 
Louisiana (2001), Mexico (2013), Panama (2009), Puerto Rico (2002, 2012), and 
Venezuela (2012). Note that A. carolinensis is a Cuban species that naturally colonized 
North America in the Pliocene (83) and is the only native anole on the continent. Thus, 
we collected data on North American members of this species, but considered it a 
Greater Antillean species. 
 
Geography-dependent diversification 

An implicit assumption of HiSSE is that all extant species have been described. If 
this assumption is violated, and numerous undescribed species exist (that is, the 
number of extant species is underestimated), then inferences could be compromised. 
To accommodate this, we determined sampling proportions by calculating the ratio of 
the number of mainland and island species included in the molecular time-calibrated 
phylogeny to the total number of species described in Poe et al. (20). By setting a 
reduced sampling fraction, we are specifying that there are additional, unsampled extant 
species that are not included in our phylogeny.  
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Due to a historical bias in the study of island anoles (see main text), we 
anticipate that the mainland harbors a greater number of extant species than are 
presently described. To test whether our results were robust to the underestimation of 
mainland Anolis diversity, we conservatively repeated the above analyses assuming 
that we sampled only 70% of extant mainland species (i.e., 12% of extant mainland 
species remain to be described).  

We sought to assess whether underrespresentation of mainland species and 
assumption of uniform incomplete taxon sampling could explain the differences between 
our HiSSE results and those of Burress and Muñoz (28). To do so, we pruned the tree 
of Poe et al. (20) to include only the anoles included in Zheng and Wiens (84), one of 
the datasets used by Burress and Muñoz (28). Using this downsampled tree, we then fit 
a HiSSE model assuming there are 425 extant anole species, and uniform incomplete 
taxon sampling as in Burress and Muñoz (28). We then plotted the resulting speciation 
rates, using gghisse (85).  
 

Convergence 
To investigate sensitivity in our convergence results based upon the arbitrary 1% 

cutoff, we repeat the procedure using the top 2.5% and 5% of PSTS (see 
Supplementary Text for results). To complement these analyses and to provide an 
alternative visualization of the phylogenetic patterns of convergence in M1 and M2, we 
generated phylomorphospace plots in phytools using the first three PC axes. 
 

Relationship between speciation and evolutionary rates  
 We sought to characterize the extent to which speciation and morphological 
diversification are coupled. To accomplish this, we quantified the relationship between 
contemporary speciation rates and rates of morphological evolution among extant 
species. Specifically, we first extracted mean contemporary rates of morphological 
evolution estimated for each extant species for each principal component. Second, to 
obtain a heuristic of the speciation rate for each extant species, we first calculated the 
equal splits measure (86) (in units of million years per species) in the R package picante 
(87) before converting to the Diversification Rate (DR – species / million years) (88). 
Lastly, we regressed values of Ln(DR) against Ln(Morphological Rate) for each of the 
first five PCs, as well as for all five combined.  
 
Nonrandom colonization of Central America by M1 

We devised a simple heuristic model to ask whether the size distribution of M1 
anoles in Central America is nonrandom relative to the size distribution of the clade in 
South America. That is, four of the nine M1 species found in lower Central America 
were sampled for SVL. Thus, we constructed an expected distribution of mean SVL by 
resampling with replacement four values of SVL from the values observed for M1 
species in South America. We resampled in this way 1000 times and conducted a one-
tailed test that the observed mean SVL of lower Central American M1 anoles is greater 
than that expected from a random sample of South American M1 anoles. 
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Supplementary Text 

Trait-dependent diversification 
Nicholson et al. (89) propose that mainland Norops (M2) originated on the 

mainland, prior to the separation of North and South America by the eastward 
movement of the Greater Antillean Landblock (GAL: ~55 Ma). This hypothesis is in in 
contrast to the biogeographic reconstruction by Poe et al. (20), and if true, would 
substantially alter the interpretation of our results. However, their hypothesis is 
incompatible with the phylogenetic dating conducted by Poe et al. (20). That is, the 
dating conducted by Nicholson et al. (89), using seven mitochondrial genes for 117 
species, recovered an origination date of mainland Norops (M2) of 45 Ma. The authors 
then conclude that although their estimated origination date falls 5-12 million years after 
the estimated separation of the GAL from the mainland, their results support the 
hypothesis that ancestral Norops originated on the mainland. Based on their origination 
dates alone, we disagree with this interpretation. Further, the much more extensive 
sampling conducted by Poe et al. (20) (317 species of Anolis, four outgroups, 50 genes) 
inferred that M2 originated 34.53 Ma. This pushes the origination of M2 to more than 20 
million years after the separation of the Americas. Further, all biogeographic 
reconstructions by Poe et al. (20) led to the inference of West Indian ancestry of M2. 
We consider the interpretation of Nicholson et al. (89) of a mainland origin of M2 to be 
incompatible with available data. Indeed, a mainland origin of Norops is highly 
unparsimonious, as it would require a large number of independent colonizations of 
Norops to islands 

Using HiSSE, overwhelming evidence was in favor of trait dependent 
diversification with 99.7% of Akaike weights in favor of a hidden state models (Fig. S19, 
Table S8). The best-fit model found evidence for rapid early diversification of mainland 
species, followed by subsequent slowdowns in net diversification rates. These 
slowdowns are driven by the hidden states (Table S9), which may be interpreted as 
unsampled, but co-distributed traits that jointly influence diversification alongside the 
focal trait.  

As a whole, mainland species experience uniform net-diversification rates 
towards the present, although a terminal subclade of Central and South American 
species (M2-Early) are presently experiencing heightened rates (Fig. 3A). Island 
species appear to also be experiencing heterogeneity in net diversification rates; 
however, the best-fit model does not include a hidden state for island species (Fig. S20, 
Table S8). Although not as dramatic as that of mainland taxa, a slowdown in 
diversification rates is again observed for island taxa (Fig. 3A). These results held when 
assuming we sampled only 70% of extant mainland species (i.e. 12% of mainland 
species have yet to be described: Fig. S21). 

 
Lineage diversification rate regimes 

We recovered strong evidence in favor of two pulsed increases in diversification 
rates following recolonization of the mainland by anoles (Fig. 3B). The first 
diversification rate shift (M2-Early: Fig. 3B) corresponds to the timing of the inferred 
dispersal event from Jamaica/Cuba to middle America as described by Poe et al. (20). 
A second, nested rate shift occurs within the Draconuran clade, approximately 20 Ma 
(M2-Derived: Fig. 3B). This timing coincides with the hypothesized beginning of the 
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closure of the Central American Seaway (Fig. 1D: (49, 90)). Across the credible set (Fig. 
S21), these general shift positions are highly supported by the posterior distribution. Our 
result does not appear biased by our prior on number of shifts, as the most highly 
sampled number of shift configurations are two and four respectively (Fig. S22). In 
contrast, we do not detect any diversification rate shifts coincident with colonization of 
Greater Antillean islands. Nonetheless, model averaging shows a modest signature of a 
diversification slowdown in individual lineages and on islands (Fig. 2B). That is, rate 
estimates from the marginal ancestral state reconstructions reveals slowdowns in island 
lineages, and in a manner that is heterogeneous (as indicated by cooler colors closer 
towards the tips). That is, the magnitude of slowdown is not uniform across islands. This 
pattern is observed across the Greater Antilles, mirroring the results of Rabosky and 
Glor (91). However, the magnitude of these slowdowns/early bursts is much less than 
on the mainland.  
 

Pulled diversification rate estimate 
 Recently, Louca and Pennell (74) demonstrated that any given extant timetree is 
consistent with a broad array of mutually indistinguishable, but vastly different, 
diversification rate histories. That is, from an extant time tree alone, they demonstrate 
that speciation and extinction rates cannot be reliably estimated separately. As a 
potential solution, Louca and Pennell introduce a summary statistic that characterizes 
the ‘congruence class’ of diversification histories for a given timetree – the pulled 
diversification rate (PDR). The PDR is equal to the net diversification rate (speciation – 
extinction) when speciation is time-constant. By estimating the PDR at varying time 
slices across the tree, it is possible to estimate the PDR through time. Thus, although 
we are unable to separately estimate speciation and extinction in this new paradigm, we 
may instead separately estimate PDR for each focal subtree to test the hypothesis that 
each experiences unique diversification histories. These results are presented in Fig. 2 
of the main text. See Morlon et al. (75) for a recent, contrasting view on the inference of 
diversification histories from empirical data.  
 
Morphological diversification rates  

No clear relationships emerged between rates of trait evolution as estimated by 
BAMM and colonization for any of the traits investigated herein, or for multivariate trait 
evolution (Figs. S4 & S5). This finding holds for rates of morphological evolution. 
Although there is substantial heterogeneity in rates of trait evolution among Anolis (Figs. 
S4 & S5), BAMM did not detect rate regimes concordant with those detected for rates of 
lineage diversification. We compared rates of trait evolution among mainland and island 
lineages. However, we do find that several groups within GA experience rates of 
morphological evolution that either increase towards the present or are maintained for 
several traits. 
 
Morphospace comparison  

Loadings of variables onto phylogenetic PC axes are shown in Fig. S23. In 
summary, M1 and M2 are the most similar with respect to hypervolume overlap and 
distance, whereas M2 and GA are most distant (Table S1). M2 species that occur in 
South America are almost wholly nested within M2 species that occur elsewhere, and to 
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a lesser extent are nested within M1 species (only ~10% of hypervolume non-
overlapping: Fig. S15, Table S6). When looking across the full extent of their sympatric 
distributions, M1 and sympatric M2 species are more similar to each other in 
morphospace, both measured by Jaccard’s and Sørenson’s similarity metrics, as well 
as proportion hypervolume shared (Fig. 6C, Table S7). That is, sympatric M2 species 
overlap with M1 more so than allopatric M2 species.  

 
Extent of convergence  

We recover evidence of an exceptional degree of extreme convergence within 
M2 anoles. (Fig. 4F, S9-S12). Convergent species pairs were distantly related 
(separated by, on average, 62.02 ± 1.96 SE [M1] and 83.61 ± 3.63 SE [GA] million 
years of divergence as measured by patristic distance [twice the age of MRCA]). The 
shorter times separating mainland convergences are driven by the younger crown ages 
of M2 as compared to GA. These results are robust to the relaxation of our threshold for 
significance (2.5% and 5% most extreme convergences respectively: Fig. S12).  
 
Comparison to Burress and Muñoz (2021) 

Recently, Burress and Muñoz (28) showed that island and mainland anoles don’t 
differ in diversification dynamics, concluding that the adaptive radiation of Anolis lizards 
was spurred not by an island effect, but by the evolution of adhesive subdigital toepads 
that enabled exploitation of arboreal niches. This finding is not in conflict with the results 
presented herein; we investigated the expansive adaptive radiation that took place on 
the mainland, the existence of which runs counter to the idea that island occupation is 
the primary driver of adaptive radiation in Anolis. Regardless, there are differences in 
data and analyses between the two papers that merit attention.  

Whereas Burress and Muñoz (28) do not find that diversification rates differ 
between island and mainland anoles, we found some evidence that diversification 
dynamics differ between the two. These differences could be due to several reasons. 
Although both papers included a HiSSE model, the fitting procedure differed greatly in 
the studies. Unlike Burress and Muñoz, who fit a HiSSE model in RevBayes (92), we 
used maximum likelihood to fit a suite of models including several null and alternative 
models with varying number of parameters. These analyses differ in a number of ways, 
most prominently in how they deal with uncertainty in the phylogenetic relationships 
among species and the estimated model parameters. Additionally the trees used to 
assess trait dependent diversification were different, potentially influencing both model 
fit and parameter estimation. Burress and Muñoz (28) outlined concerns they have with 
using the tree from Poe et al. (20), which we use here, to fit models of trait dependent 
diversification. Although Poe et al.’s tree lacks sequence data for many mainland 
species, it does include nearly equal proportions of exant mainland and island species, 
as well as much more comprehensive taxonomic sampling across the tree. More 
significantly, the analysis used by Burress and Muñoz (28) assumed uniform incomplete 
taxon sampling, but the phylogenies they used differed substantially in the proportion of 
species missing from the two areas. Specifically, the two phylogenies used in their 
analyses included 72% of island species but only 20% or 32% of mainland taxa (20/84 
species). This great difference contradicts the specification of uniform incomplete taxon 
sampling used in their analyses. It is possible that this mis-specification eroded the 
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signal of differences in diversification rates between the two areas. A preliminary 
analysis supports this interpretation—when we conduct our analyses on the phylogeny 
from Poe et al. (20) pruned to the species included in the larger of Burress and Muñoz’s 
two datasets, the signal of diversification disappears from our analyses as well (Fig. 
S23). Estimating diversification rates is immensely challenging (70, 74) and it is very 
possible that differences between our results could be due reasons other than model 
specifications or phylogenetic sampling. Future work should attempt to reconcile these 
results. 

Another discrepancy between the two studies is that Burress and Muñoz (28) find 
a positive slope between morphological rates of evolution and speciation rates, whereas 
we find the inverse. This could again be a consequence of differences in the 
approaches used to obtain estimates of speciation rates for this analysis: Burress and 
Muñoz (28) used a model-based approach, but we used a heuristic of the speciation 
rate (85). Furthermore, as above, the trees used in these analyses differ substantially. 
Without additional analyses, it is unclear why these different approaches would lead to 
opposing outcomes.  
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Figure S1: Time-calibrated molecular phylogeny of Poe et al. (2017). Historically 
recognized subclades and subtrees used in analyses are labelled. SLA, M1, GA, and 
M2 correspond to the two monophyletic island and mainland subclades within Anolis 
respectively. M2 is also referred to Draconura. Geological time-scale plotted for 
reference – x-axis in units of million years before present.  
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Figure S2. Comparison of perch diameter, perch height among GA, M1, and M2. 

Medians and interquartile range shown. P-values for pairwise t-tests are reported above 
each comparison. Significant comparisons are bolded. 
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Figure S3. Contemporary disparity calculated as the average Euclidean distance among 

all pairs of points, scaled by patristic distance among species per comparison. Disparity is 
calculated using either A & B) morphological, or C & D) ecological traits. A & C) Comparison is 
made among GA and mainland (M1 and M2 combined) anoles (SLA is not included due to limited 
sample size), or B & D) among GA, M1, and M2. Observed values are large, filled circles; the 
results of 1000 bootstrap replicates are smaller, semitransparent points, and the corresponding 
95% CIs are plotted as error bars. P-values correspond to the probability that the difference in 
disparity among groups equals zero, calculated from the bootstrap replicates. 
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Figure S4. Results of individual-trait BAMM results. Warmer colors indicate faster rates of morphological evolution; 
individual legends are below each plot. 



 

 13 

 
Figure S5. Results of multivariate BAMM results. Warmer colors indicate faster rates of morphological evolution; 
individual legends are below each plot. Combined results were obtained by merging posterior distributions for individual 
analyses of phylogenetic PCs 1-5. 
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Figure S6. Relationship between DR, a heuristic of the speciation rate (71), and 
the rate of morphological evolution for extant taxa. Points, regressions, and their 
corresponding correlation coefficients and P-values are colored according to the PC 
axes used to determine morphological rates, and each point is an extant species. 
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Figure S7. Additional dimensions of Anolis morphospace. Two-dimensional 
hypervolumes of PCs 1-3 (24%, 22.4%, 19.5% of variance explained respectively) for GA, 
M1, and M2 show that overlap is greatest between the two mainland clades. 
Hypervolumes determined using single-value vector machine (SVM) learning. Heavy, 
white outlined circles are centroids of each group’s hypervolume. Dark, opaque colored 
points are observed, and light, semitransparent points are uniformly distributed points 
that fall within the hypervolume inferred by the SVM. 
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Figure S8. Distance of M2 species from M1 or GA’s fitted regression slope for the 
phenotype-environment relationships plotted in Figure 4. Each pair of linked points 
is a species. P-values calculated using a paired t-test.  
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Figure S9. Comparison of individual traits between GA, M1, & M2. Medians and interquartile range shown. A) Tail 
length, B) head length, C) length of the longest toe, D) forefoot lamella count, E) hindfoot lamella count. P-values for 
pairwise t-tests are reported above each comparison. Significant comparisons are bolded. 
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Figure S10. Phylogenetic pattern of extreme convergences (among SLA, M1, GA, & M2) assuming traits evolve 
neutrally according to the best fit model of trait evolution (Multivariate Brownian Motion). Figure is the same as 
that presented in 4F, but with species labels at the tips of the phylogeny. Lines between tips of the phylogenies indicate 
between which species convergences were inferred – lines are drawn in arbitrary direction from left to right and are not 
indicative of “directionality.” In other words, species connected by lines are symmetrically convergent with each other.



 

 19 

 
Figure S11. Patterns of convergence among and within mainland and island 
clades assuming traits evolve neutrally under the best-fit model of trait evolution. 
The best fit model of trait evolution was Multivariate Brownian Motion. Each cell 
indicates the number of convergences within or among clades. Values are proportional 
to that expected, such that warm colors indicate more convergences/divergences than 
expected, and cooler colors indicate fewer than expected. Asterisks indicate 
significance level (p < 0.05 = *, p < 0.01 = **, p < 0.001 = ***).  
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Figure S12. Convergences within and among the four major clades (M1, M2, SLA, GA) as identified using either 
the 2.5% (A) or 5% (B) most extreme values of the phylogenetically standardized trait dissimilarity. Each cell 
corresponds to one pairwise comparison, and warmer colors indicate more convergences/divergences than expected, 
whereas cooler colors indicate comparisons with fewer than expected. Asterisks indicate significance level for each 
comparison as determined by a binomial test with P-values FDR corrected for multiple tests. 
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Figure S13. Among-species convergence networks. Edges connect species that are 
identified as convergent, using the top 1% of PSTS values (1% most extreme 
convergences). Edge width is proportional to the strength of convergence.
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Figure S14. Phylomorphospace of mainland anoles, with geographic location of 
each species plotted at the tips. M1 is on the left side, whereas M2 is on the right. 
The deficit of convergence in M1 is seen by species in each part of phylomorphospace 
generally being closely related, but occupying different biogeographic regions. In 
contrast, the pattern of extensive within clade convergence in M2 leads to the image 
being “muddled” with many species/tips laying on top of each other, in turn obscuring 
the underlying phylogeny.  
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Figure S15. Three dimensional hypervolumes of PCs 1-3 for M1, and either M2 in 
South America, or M2 elsewhere determined using single-value vector machine 
(SVM) learning. Points are colored according to clade. Heavy, white outlined circles are 
centroids of each groups hypervolume. Dark, opaque colored points are observed, and 
light, semitransparent points are randomly sampled points within the hypervolume. 
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Figure S16. Comparison of morphological measurements among species of M1 and M2 either in South America, 
Lower Central America, or in Upper Central America / Mexico. A) Medians and interquartile range shown. Snout vent 
length (SVL: A) is Ln-transformed, and all other variables are relative to SVL (a measure of body size). Letters indicate 
which comparisons significantly differ according to pairwise t-tests with a false discovery rate correction for multiple tests 
(i.e., distributions labeled a do not differ from other distributions labeled a, but differ from distributions labeled b unless 
also labeled a). B). Observed mean SVL of M1 anoles in Lower Central America (red dashed line), compared to the 
expected mean SVL as determined by sampling randomly with replacement from M1 anoles from South America 1000 
time. The P-value corresponds to a one-tailed test. 
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Figure S17. Comparison of perch diameter and perch height for each among 
geographic groups within mainland Anolis (M1, M2-Allopatric, M2-Sympatric). 
Medians and interquartile range shown. P-values for pairwise t-tests are reported above 
each comparison. Significant comparisons are bolded.
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Figure S18. Comparison of individual body-size corrected traits traits between M1 and M2 when geographically 
overlapping or in allopatry. Medians and interquartile range shown. Plotted are A) Ln-transformed snout-vent-length 
(SVL) as well as body-size corrected B) fore limb length, C) hind limb length, D) head width, E) head depth, F) tail length, 
G) head length, H) length of the longest toe, I) forefoot lamella count, J) hindfoot lamella count. P-values for pairwise t-
tests are reported above each comparison. Significant comparisons are bolded.
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Figure S19. Marginal ancestral state reconstruction from the best-fit model 
according to HiSSE. The best model was one in which Mainland species (green and 
purple) have two hidden states (denoted here as A & B), and island species (salmon) 
have one. Each hidden state is associated with unique diversification dynamics. Each 
color represents a different character state as indicated by the legend in the lower left-
hand corner. Proportion of the pies represented by each color indicates the probability 
that the node is in each state. Image is high resolution. Zoom in to read tip labels. 
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Figure S20. Model averaged net diversification rates across Anolis assuming that 
the phylogeny only includes 70% of extant mainland taxa.  
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Figure S21. Credible shift set identified by BAMM. Location of shifts and respective 
posterior probabilities indicated by grey circles. Frequency of each shift configuration is 
indicated above each shift configuration.  
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Figure S22. Comparison of BAMM prior probability density (blue) and posterior 
density (red) of number of rate shifts.
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Figure S23. Biplots of phylogenetic PCAs. Loading of morphological variable on phylogenetic PC Axes, and 
corresponding variable importance.  
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Table S1. Pairwise matrix of metrics summarizing morphospace/hypervolume similarity, overlap, and distance 

between GA, M1, and M2.  

 
 
Table S2. P-values corresponding to pairwise tests that M1, M2, and GA differ significantly in either slope (left) or 

intercept (right), for relationships in which slopes were found to differ significantly among clades (Fig. 4B & 4D). 
Regression models were fit using PGLS.  

 
 
Table S3. Per-group R-squared corresponding to regression slopes plotted in Figures 4B-E.  

 

Jaccard | Sørenson % Unique Row | % Unique Col Distance Jaccard | Sørenson % Unique Row | % Unique Col Distance
M1 0.1048 | 0.1898 50.62 | 88.25 9.34 - - -
M2 0.1220 | 0.2174 51.46 | 85.99 13.93 0.2894 | 0.4489 0.45 | 50.32 8.42

GA M1

Front Lamellae ~ Perch Height
M2 GA M2 GA

M1 0.001 0.170 0.554 0.193
M2 0.294 0.004

Forelimb Length ~ Perch Diameter
M2 GA M2 GA

M1 0.111 0.947 0.515 0.395
M2 0.174 0.037

Slope Intercept

Model I2 M1 M2
Front Lamella ~ PH 0.1224 0.0181 0.6557

Hind Lamella ~ PH -0.0216 -0.1986 0.2260

Front Limb Length ~ PD 0.2799 0.5794 0.0509

Hind Limb Length ~ PD 0.1684 0.3443 0.3585
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Table S4. Comparison of slopes for the ecomorphological relationships plotted in Figure 4B-D. Slopes were 
obtained by individually fitting phylogenetic least-squares models for each pairwise combination of clades that included an 
interaction term for group (i.e. M1, M2, GA). Correspondingly, for each pairwise model, slopes are reported for each 
group, as well as the difference between these slopes, and the P-value for the interaction term.   

 
 

Table S5. Statistical test of convergence within/among SLA, M1, GA, and M2. Diagonals represent within-clade 
convergence/divergence, whereas off-diagonals represent instances among-clade. Values are FDR corrected P-values 
from a binomial test.  
Convergence SLA M1 GA M2 
SLA 1.0000 - - - 
M1 1.0000 0.1096 - - 
GA 0.3510 0.0002 1.401E-12 - 
M2 0.3510 0.0002 8.536E-14 7.597E-07 

 

 

Traits Comparison Slope: Group 1 Slope: Group 2 Difference in Slopes Interaction p
M1 - M2 -0.035 0.075 0.111 0.019
M1 - GA -0.040 0.006 0.047 0.393
M2 - GA 0.071 0.011 0.060 0.215
M1 - M2 -0.025 0.111 0.136 0.001
M1 - GA -0.018 0.080 0.099 0.085
M2 - GA 0.121 0.082 0.038 0.425
M1 - M2 0.063 0.023 0.040 0.123
M1 - GA 0.086 0.047 0.038 0.333
M2 - GA 0.025 0.042 0.017 0.544
M1 - M2 0.061 0.012 0.049 0.002
M1 - GA 0.051 0.045 0.006 0.821
M2 - GA 0.002 0.036 0.034 0.065

Hind lamellae ~ Perch Height

Front lamellae ~ Perch Height

Hindlimb length ~ Perch Diameter

Forelimb length ~ Perch Diameter
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Table S6. Pairwise matrix of metrics summarizing morphospace/hypervolume similarity, overlap, and distance 

between M1, M2 in South America (not including other regions), and M2 elsewhere (in any other biogeographic 

area).  

 
 

 

Table S7. Pairwise matrix of metrics summarizing morphospace/hypervolume similarity, overlap, and distance 

between M1, and M2 that is either sympatric or allopatric with M1.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jaccard | Sørenson % Unique Row | % Unique Col Distance Jaccard | Sørenson % Unique Row | % Unique Col Distance
M1 0.1666 | 0.2857 83.04 | 9.40 10.55 - - -
M2 - Elsewhere 0.1236 | 0.2201 87.57 | 4.04 4.46 0.2550 | 0.4063 65.62 | 50.32 8.37

M2 - South America M1

Jaccard | Sørenson % Unique Row | % Unique Col Distance Jaccard | Sørenson % Unique Row | % Unique Col Distance
M1 0.2446 | 0.3931 65.70 | 53.96 10.58 - - -
M2-Allopatric 0.1117 | 0.2009 73.13 | 83.96 9.87 0.0970 | 0.1769 71.27 | 87.22 10.19

M2-Sympatric M1
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Table S8. Model fit for all 14 models fitted in HiSSE. Mainland and island are abbreviated as M and I for certain 
models. In four models we allow for the exclusion of one hidden state; these are indicated as No M-B or No I-B. A hidden 
state may be interpreted as unsampled traits that, while co-distributed with the focal trait, have a significant contribution to 
diversification rates.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model 

Trait-

dependent 

Diversification 

AICc 
Delta-

AICc 

Akaike 

Weights 

HiSSE: No I-B, all transitions Yes 2394.94 45.04 < 0.001 
CID-4: Equal transitions No 2391.58 41.67 < 0.001 
CID-2: No double transitions, all 
equal No 2388.48 38.57 < 0.001 

BiSSE: All parameters free Yes 2386.96 37.05 < 0.001 
CID-2: All transitions, all equal No 2384.40 34.49 < 0.001 
HiSSE: No M-B, all transitions Yes 2383.89 33.98 < 0.001 
BiSSE Null: One transition No 2376.85 26.94 < 0.001 
BiSSE Null: Two transitions No 2375.71 25.80 < 0.001 
CID-2: Three transitions, no double No 2366.75 16.84 < 0.001 
HiSSE: All parameters free Yes 2361.87 11.96 0.001 
CID-4: Three transitions No 2361.29 11.38 0.002 
HiSSE: No M-B, no double 
transitions Yes 2355.55 5.64 0.033 

HiSSE: No double transitions Yes 2350.55 0.64 0.406 
HiSSE: No I-B , no double 
transitions Yes 2349.91 0.00 0.558 
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Table S9. Parameter estimates from the best-fit model according to HiSSE. The best model was one in which 
Mainland species have two hidden states (denoted here as A & B), and island species have one. Each hidden state is 
associated with unique diversification dynamics. 

 
 
 
Table S10. Model fits for multivariate trait evolution. Multivariate Brownian motion (BM) and Ornstein-Uhlenbeck (OU) 
models were fit in mvMORPH (Clavel et al. 2017).  

Parameter Mainland-A Mainland-B Island

2.07E-09 2.06E-09

0.047 0.067

9.73E-11 1.38E-10

0.047 0.067

0.047 0.067

8.60E-01

Speciation                
(λ)

Extinction                
(µ)

Net Diversification    
(r = λ + µ)

Turnover                   
(τ = λ + µ)

Extinction Fraction    
(ε = µ ÷ λ)

5.15E-01

0.084

1.114

0.599

Model AICc Delta.AICc
Multivariate BM -2134.13 0.00
Multivariate OU -2127.97 6.16
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Supplementary data: Convergences assuming Multivariate Brownian motion. Top 5% of 
PSTS values reported, with respective quantiles included per species-pair. 

Spp1 Spp2 PSTS 
Spp1 

Group 
Spp2 

Group Quantile 
salvini calimae 2.596 M2 M1 0.0001 
woodi chocorum 2.525 M2 M1 0.0003 
distichus brevirostris 2.476 I2 I2 0.0004 
scriptus wattsi 2.451 I2 I2 0.0005 
grahami aeneus 2.448 I2 I1 0.0006 
lineatopus gundlachi 2.447 I2 I2 0.0008 
trachyderma polylepis 2.438 M2 M2 0.0009 
trachyderma apletophallus 2.434 M2 M2 0.0010 
biporcatus jacare 2.400 M2 M1 0.0011 
oxylophus aquaticus 2.393 M2 M2 0.0013 
lucius bartschi 2.389 I2 I2 0.0014 
apletophallus peraccae 2.387 M2 M1 0.0015 
trachyderma peraccae 2.386 M2 M1 0.0017 
apletophallus subocularis 2.384 M2 M2 0.0018 
lionotus poecilopus 2.379 M2 M2 0.0019 
krugi hendersoni 2.378 I2 I2 0.0020 
conspersus nubilus 2.377 I2 I2 0.0022 
petersii griseus 2.372 M2 I1 0.0023 
trachyderma gracilipes 2.368 M2 M2 0.0024 
lineatopus chloris 2.342 I2 M1 0.0025 
coelestinus aeneus 2.328 I2 I1 0.0027 
gadovii chloris 2.323 M2 M1 0.0028 
lineatopus cristatellus 2.312 I2 I2 0.0029 
sericeus auratus 2.312 M2 M2 0.0030 
yoroensis quercorum 2.311 M2 M2 0.0032 
apletophallus polylepis 2.304 M2 M2 0.0033 
loveridgei richardi 2.302 M2 I1 0.0034 
cupreus subocularis 2.301 M2 M2 0.0036 
polylepis gracilipes 2.289 M2 M2 0.0037 
auratus festae 2.282 M2 M1 0.0038 
grahami roquet 2.276 I2 I1 0.0039 
carolinensis aeneus 2.272 I2 I1 0.0041 
apletophallus gracilipes 2.271 M2 M2 0.0042 
tropidogaster subocularis 2.265 M2 M2 0.0043 
evermanni roquet 2.262 I2 I1 0.0044 
garmani vermiculatus 2.261 I2 I2 0.0046 
polylepis peraccae 2.257 M2 M1 0.0047 
krugi dolichocephalus 2.253 I2 I2 0.0048 
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auratus peraccae 2.239 M2 M1 0.0050 
lemurinus chloris 2.234 M2 M1 0.0051 
serranoi gadovii 2.233 M2 M2 0.0052 
altae sagrei 2.222 M2 I2 0.0053 
poecilopus aquaticus 2.221 M2 M2 0.0055 
serranoi transversalis 2.219 M2 M1 0.0056 
yoroensis crassulus 2.217 M2 M2 0.0057 
fuscoauratus subocularis 2.211 M2 M2 0.0058 
ortonii christophei 2.210 M2 I2 0.0060 
limifrons fuscoauratus 2.205 M2 M2 0.0061 
sericeus festae 2.195 M2 M1 0.0062 
lionotus aquaticus 2.188 M2 M2 0.0063 
lynchi bombiceps 2.186 M2 M2 0.0065 
grahami carolinensis 2.185 I2 I2 0.0066 
serranoi jacare 2.183 M2 M1 0.0067 
cristatellus chloris 2.171 I2 M1 0.0069 
loveridgei vermiculatus 2.171 M2 I2 0.0070 
brevirostris wattsi 2.170 I2 I2 0.0071 
biporcatus transversalis 2.167 M2 M1 0.0072 
peraccae festae 2.167 M1 M1 0.0074 
hendersoni dolichocephalus 2.166 I2 I2 0.0075 
vermiculatus richardi 2.163 I2 I1 0.0076 
conspersus roquet 2.162 I2 I1 0.0077 
valencienni proboscis 2.160 I2 M1 0.0079 
sagrei peraccae 2.159 I2 M1 0.0080 
sabanus lucius 2.157 I2 I2 0.0081 
polylepis chloris 2.155 M2 M1 0.0083 
argenteolus christophei 2.150 I2 I2 0.0084 
rodriguezii dollfusianus 2.150 M2 M2 0.0085 
sericeus subocularis 2.145 M2 M2 0.0086 
valencienni darlingtoni 2.144 I2 I2 0.0088 
grahami scriptus 2.141 I2 I2 0.0089 
limifrons auratus 2.141 M2 M2 0.0090 
loveridgei latifrons 2.140 M2 M1 0.0091 
sagrei chloris 2.134 I2 M1 0.0093 
limifrons peraccae 2.132 M2 M1 0.0094 
maynardi roquet 2.131 I2 I1 0.0095 
darlingtoni proboscis 2.131 I2 M1 0.0097 
lemurinus dunni 2.131 M2 M2 0.0098 
sabanus coelestinus 2.131 I2 I2 0.0099 
lynchi gracilipes 2.130 M2 M2 0.0100 
grahami evermanni 2.126 I2 I2 0.0102 
lynchi taylori 2.124 M2 M2 0.0103 
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pentaprion calimae 2.122 M2 M1 0.0104 
lemurinus lineatopus 2.120 M2 I2 0.0105 
acutus wattsi 2.118 I2 I2 0.0107 
lemurinus tropidonotus 2.116 M2 M2 0.0108 
tropidogaster lemurinus 2.110 M2 M2 0.0109 
pulchellus koopmani 2.109 I2 I2 0.0110 
scriptus aeneus 2.108 I2 I1 0.0112 
beckeri calimae 2.104 M2 M1 0.0113 
altae nebulosus 2.096 M2 M2 0.0114 
dunni sagrei 2.095 M2 I2 0.0116 
ortonii dunni 2.095 M2 M2 0.0117 
alvarezdeltoroi bombiceps 2.093 M2 M2 0.0118 
alvarezdeltoroi chloris 2.090 M2 M1 0.0119 
carolinensis roquet 2.089 I2 I1 0.0121 
grahami coelestinus 2.087 I2 I2 0.0122 
apletophallus auratus 2.087 M2 M2 0.0123 
gadovii transversalis 2.086 M2 M1 0.0124 
gundlachi chloris 2.086 I2 M1 0.0126 
marmoratus lucius 2.080 I2 I2 0.0127 
pentaprion salvini 2.079 M2 M2 0.0128 
sagrei festae 2.079 I2 M1 0.0130 
serranoi chocorum 2.078 M2 M1 0.0131 
cristatellus gundlachi 2.076 I2 I2 0.0132 
grahami lucius 2.075 I2 I2 0.0133 
lynchi gadovii 2.074 M2 M2 0.0135 
woodi annectens 2.073 M2 M2 0.0136 
apletophallus festae 2.071 M2 M1 0.0137 
jacare transversalis 2.071 M1 M1 0.0138 
quercorum crassulus 2.069 M2 M2 0.0140 
meridionalis barbouri 2.067 M2 I2 0.0141 
sericeus peraccae 2.065 M2 M1 0.0142 
gracilipes peraccae 2.064 M2 M1 0.0143 
taylori chloris 2.063 M2 M1 0.0145 
tropidogaster dunni 2.063 M2 M2 0.0146 
garmani richardi 2.063 I2 I1 0.0147 
ortonii peraccae 2.062 M2 M1 0.0149 
ortonii sagrei 2.062 M2 I2 0.0150 
conspersus scriptus 2.061 I2 I2 0.0151 
oculatus transversalis 2.059 I2 M1 0.0152 
lynchi chloris 2.059 M2 M1 0.0154 
dunni chloris 2.057 M2 M1 0.0155 
tropidogaster apletophallus 2.057 M2 M2 0.0156 
carolinensis coelestinus 2.057 I2 I2 0.0157 
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brunneus carolinensis 2.047 I2 I2 0.0159 
conspersus aeneus 2.046 I2 I1 0.0160 
nebulosus subocularis 2.045 M2 M2 0.0161 
lineatopus sagrei 2.045 I2 I2 0.0163 
trachyderma festae 2.044 M2 M1 0.0164 
subocularis peraccae 2.042 M2 M1 0.0165 
alutaceus koopmani 2.041 I2 I2 0.0166 
etheridgei bahorucoensis 2.040 I2 I2 0.0168 
bombiceps chloris 2.039 M2 M1 0.0169 
taylori chocorum 2.038 M2 M1 0.0170 
transversalis aeneus 2.038 M1 I1 0.0171 
marmoratus bartschi 2.035 I2 I2 0.0173 
yoroensis subocularis 2.034 M2 M2 0.0174 
sabanus bartschi 2.033 I2 I2 0.0175 
fuscoauratus peraccae 2.032 M2 M1 0.0177 
altae subocularis 2.028 M2 M2 0.0178 
dollfusianus subocularis 2.025 M2 M2 0.0179 
nebulosus meridionalis 2.024 M2 M2 0.0180 
lucius aeneus 2.024 I2 I1 0.0182 
dollfusianus quercorum 2.023 M2 M2 0.0183 
limifrons subocularis 2.023 M2 M2 0.0184 
alvarezdeltoroi gadovii 2.021 M2 M2 0.0185 
grahami maynardi 2.020 I2 I2 0.0187 
tropidogaster monticola 2.016 M2 I2 0.0188 
polylepis subocularis 2.016 M2 M2 0.0189 
trachyderma auratus 2.014 M2 M2 0.0190 
christophei monticola 2.014 I2 I2 0.0192 
altae dunni 2.014 M2 M2 0.0193 
cupreus quercorum 2.014 M2 M2 0.0194 
loveridgei princeps 2.014 M2 M1 0.0196 
dunni peraccae 2.013 M2 M1 0.0197 
dollfusianus uniformis 2.012 M2 M2 0.0198 
ortonii wattsi 2.012 M2 I2 0.0199 
cupreus nebulosus 2.008 M2 M2 0.0201 
conspersus lucius 2.008 I2 I2 0.0202 
fuscoauratus sericeus 2.008 M2 M2 0.0203 
apletophallus sericeus 2.005 M2 M2 0.0204 
jacare punctatus 2.004 M1 M1 0.0206 
limifrons sericeus 2.003 M2 M2 0.0207 
apletophallus fuscoauratus 2.002 M2 M2 0.0208 
capito princeps 2.002 M2 M1 0.0210 
lemurinus sagrei 2.000 M2 I2 0.0211 
centralis singularis 1.999 I2 I2 0.0212 
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bartschi transversalis 1.995 I2 M1 0.0213 
lynchi gemmosus 1.994 M2 M1 0.0215 
sabanus aeneus 1.990 I2 I1 0.0216 
dollfusianus pachypus 1.989 M2 M2 0.0217 
argillaceus singularis 1.986 I2 I2 0.0218 
lemurinus monticola 1.986 M2 I2 0.0220 
tropidogaster pachypus 1.984 M2 M2 0.0221 
dunni festae 1.983 M2 M1 0.0222 
oxylophus taylori 1.981 M2 M2 0.0223 
tolimensis sagrei 1.981 M2 I2 0.0225 
taylori jacare 1.979 M2 M1 0.0226 
pulchellus hendersoni 1.979 I2 I2 0.0227 
trachyderma subocularis 1.977 M2 M2 0.0229 
oculatus aeneus 1.975 I2 I1 0.0230 
apletophallus cupreus 1.972 M2 M2 0.0231 
latifrons griseus 1.971 M1 I1 0.0232 
gracilipes bombiceps 1.968 M2 M2 0.0234 
quercorum subocularis 1.967 M2 M2 0.0235 
tropidogaster tropidonotus 1.966 M2 M2 0.0236 
bahorucoensis koopmani 1.965 I2 I2 0.0237 
polylepis sagrei 1.964 M2 I2 0.0239 
lemurinus gadovii 1.964 M2 M2 0.0240 
pachypus subocularis 1.964 M2 M2 0.0241 
tolimensis dunni 1.963 M2 M2 0.0243 
lucius coelestinus 1.958 I2 I2 0.0244 
dunni transversalis 1.958 M2 M1 0.0245 
trachyderma chloris 1.957 M2 M1 0.0246 
gadovii gemmosus 1.955 M2 M1 0.0248 
tropidonotus crassulus 1.955 M2 M2 0.0249 
scriptus christophei 1.954 I2 I2 0.0250 
polylepis festae 1.953 M2 M1 0.0251 
lemurinus peraccae 1.953 M2 M1 0.0253 
sagrei wattsi 1.953 I2 I2 0.0254 
cupreus peraccae 1.951 M2 M1 0.0255 
sheplani occultus 1.950 I2 I2 0.0257 
lemurinus gundlachi 1.948 M2 I2 0.0258 
humilis uniformis 1.946 M2 M2 0.0259 
loveridgei garmani 1.944 M2 I2 0.0260 
wattsi christophei 1.943 I2 I2 0.0262 
biporcatus punctatus 1.941 M2 M1 0.0263 
tropidogaster peraccae 1.941 M2 M1 0.0264 
altae ortonii 1.939 M2 M2 0.0265 
acutus brevirostris 1.939 I2 I2 0.0267 
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ortonii scriptus 1.938 M2 I2 0.0268 
christophei aeneus 1.937 I2 I1 0.0269 
coelestinus transversalis 1.937 I2 M1 0.0270 
gadovii fitchi 1.937 M2 M1 0.0272 
nubilus roquet 1.936 I2 I1 0.0273 
kemptoni festae 1.935 M2 M1 0.0274 
gadovii bombiceps 1.935 M2 M2 0.0276 
lucius roquet 1.933 I2 I1 0.0277 
apletophallus sagrei 1.932 M2 I2 0.0278 
lynchi polylepis 1.932 M2 M2 0.0279 
gadovii jacare 1.929 M2 M1 0.0281 
tropidogaster gracilipes 1.928 M2 M2 0.0282 
lynchi peraccae 1.928 M2 M1 0.0283 
smaragdinus aeneus 1.927 I2 I1 0.0284 
ortonii aeneus 1.927 M2 I1 0.0286 
subocularis festae 1.925 M2 M1 0.0287 
gracilipes chloris 1.925 M2 M1 0.0288 
gracilipes gemmosus 1.925 M2 M1 0.0290 
rodriguezii monticola 1.923 M2 I2 0.0291 
apletophallus chloris 1.922 M2 M1 0.0292 
serranoi oculatus 1.921 M2 I2 0.0293 
taylori bombiceps 1.920 M2 M2 0.0295 
loveridgei frenatus 1.919 M2 M1 0.0296 
ortonii centralis 1.919 M2 I2 0.0297 
darlingtoni calimae 1.919 I2 M1 0.0298 
maynardi aeneus 1.915 I2 I1 0.0300 
rodriguezii uniformis 1.915 M2 M2 0.0301 
cupreus gracilipes 1.914 M2 M2 0.0302 
salvini darlingtoni 1.913 M2 I2 0.0303 
coelestinus roquet 1.912 I2 I1 0.0305 
wattsi aeneus 1.912 I2 I1 0.0306 
smaragdinus coelestinus 1.910 I2 I2 0.0307 
ortonii argillaceus 1.909 M2 I2 0.0309 
serranoi gemmosus 1.905 M2 M1 0.0310 
polylepis bombiceps 1.905 M2 M2 0.0311 
olssoni dolichocephalus 1.904 I2 I2 0.0312 
alvarezdeltoroi fitchi 1.898 M2 M1 0.0314 
serranoi punctatus 1.897 M2 M1 0.0315 
ortonii festae 1.896 M2 M1 0.0316 
angusticeps nicefori 1.896 I2 M1 0.0317 
altae centralis 1.895 M2 I2 0.0319 
lemurinus cristatellus 1.893 M2 I2 0.0320 
kemptoni nebulosus 1.891 M2 M2 0.0321 
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beckeri carolinensis 1.891 M2 I2 0.0323 
cristatellus transversalis 1.889 I2 M1 0.0324 
nebulosus quercorum 1.889 M2 M2 0.0325 
sagrei scriptus 1.888 I2 I2 0.0326 
brunneus coelestinus 1.887 I2 I2 0.0328 
tropidogaster sagrei 1.885 M2 I2 0.0329 
altae quercorum 1.883 M2 M2 0.0330 
cupreus sagrei 1.883 M2 I2 0.0331 
limifrons festae 1.882 M2 M1 0.0333 
serranoi fitchi 1.881 M2 M1 0.0334 
lemurinus bombiceps 1.881 M2 M2 0.0335 
grahami transversalis 1.881 I2 M1 0.0337 
beckeri salvini 1.881 M2 M2 0.0338 
altae festae 1.881 M2 M1 0.0339 
sabanus christophei 1.880 I2 I2 0.0340 
rodriguezii fuscoauratus 1.879 M2 M2 0.0342 
grahami christophei 1.879 I2 I2 0.0343 
maynardi coelestinus 1.878 I2 I2 0.0344 
nubilus lucius 1.877 I2 I2 0.0345 
lineatopus wattsi 1.877 I2 I2 0.0347 
gadovii cristatellus 1.876 M2 I2 0.0348 
krugi koopmani 1.875 I2 I2 0.0349 
sericeus nebulosus 1.875 M2 M2 0.0350 
nebulosus festae 1.874 M2 M1 0.0352 
ortonii pulchellus 1.872 M2 I2 0.0353 
pachypus quercorum 1.872 M2 M2 0.0354 
bartschi aeneus 1.872 I2 I1 0.0356 
tolimensis festae 1.869 M2 M1 0.0357 
gadovii gundlachi 1.868 M2 I2 0.0358 
subocularis meridionalis 1.868 M2 M2 0.0359 
tropidogaster chloris 1.867 M2 M1 0.0361 
pulchellus festae 1.865 I2 M1 0.0362 
apletophallus dunni 1.864 M2 M2 0.0363 
brevirostris centralis 1.864 I2 I2 0.0364 
ortonii monticola 1.863 M2 I2 0.0366 
brunneus aeneus 1.861 I2 I1 0.0367 
annectens chocorum 1.861 M2 M1 0.0368 
dollfusianus fuscoauratus 1.860 M2 M2 0.0370 
serranoi dunni 1.860 M2 M2 0.0371 
fuscoauratus monticola 1.859 M2 I2 0.0372 
grahami wattsi 1.858 I2 I2 0.0373 
fuscoauratus ortonii 1.858 M2 M2 0.0375 
wattsi monticola 1.858 I2 I2 0.0376 
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oxylophus annectens 1.856 M2 M2 0.0377 
conspersus acutus 1.856 I2 I2 0.0378 
sabanus argenteolus 1.856 I2 I2 0.0380 
evermanni lucius 1.852 I2 I2 0.0381 
nebulosus sagrei 1.851 M2 I2 0.0382 
evermanni aeneus 1.851 I2 I1 0.0383 
dunni aeneus 1.851 M2 I1 0.0385 
dunni jacare 1.851 M2 M1 0.0386 
subocularis sagrei 1.850 M2 I2 0.0387 
dollfusianus monticola 1.850 M2 I2 0.0389 
salvini tigrinus 1.849 M2 M1 0.0390 
capito chocorum 1.849 M2 M1 0.0391 
fuscoauratus festae 1.849 M2 M1 0.0392 
krugi festae 1.848 I2 M1 0.0394 
serranoi taylori 1.848 M2 M2 0.0395 
scriptus roquet 1.847 I2 I1 0.0396 
tropidogaster fuscoauratus 1.846 M2 M2 0.0397 
olssoni hendersoni 1.845 I2 I2 0.0399 
beckeri scriptus 1.844 M2 I2 0.0400 
sericeus bahorucoensis 1.843 M2 I2 0.0401 
loveridgei griseus 1.842 M2 I1 0.0403 
smaragdinus carolinensis 1.842 I2 I2 0.0404 
ortonii chloris 1.841 M2 M1 0.0405 
lemurinus subocularis 1.841 M2 M2 0.0406 
beckeri aeneus 1.840 M2 I1 0.0408 
cristatellus aeneus 1.839 I2 I1 0.0409 
yoroensis pachypus 1.839 M2 M2 0.0410 
gadovii oculatus 1.839 M2 I2 0.0411 
wattsi calimae 1.837 I2 M1 0.0413 
taylori transversalis 1.837 M2 M1 0.0414 
brunneus roquet 1.837 I2 I1 0.0415 
cristatellus oculatus 1.837 I2 I2 0.0417 
distichus wattsi 1.833 I2 I2 0.0418 
rodriguezii centralis 1.832 M2 I2 0.0419 
auratus gemmosus 1.825 M2 M1 0.0420 
fuscoauratus auratus 1.824 M2 M2 0.0422 
salvini nicefori 1.823 M2 M1 0.0423 
conspersus cristatellus 1.821 I2 I2 0.0424 
etheridgei monticola 1.820 I2 I2 0.0425 
lineatopus scriptus 1.818 I2 I2 0.0427 
subocularis auratus 1.817 M2 M2 0.0428 
alutaceus bahorucoensis 1.817 I2 I2 0.0429 
gracilipes subocularis 1.816 M2 M2 0.0430 
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lemurinus gracilipes 1.816 M2 M2 0.0432 
tropidogaster sericeus 1.816 M2 M2 0.0433 
maynardi transversalis 1.814 I2 M1 0.0434 
biporcatus chocorum 1.812 M2 M1 0.0436 
altae peraccae 1.811 M2 M1 0.0437 
evermanni christophei 1.811 I2 I2 0.0438 
acutus distichus 1.811 I2 I2 0.0439 
sagrei aeneus 1.810 I2 I1 0.0441 
sericeus meridionalis 1.810 M2 M2 0.0442 
woodi taylori 1.810 M2 M2 0.0443 
tropidogaster polylepis 1.809 M2 M2 0.0444 
conspersus evermanni 1.809 I2 I2 0.0446 
lynchi alvarezdeltoroi 1.809 M2 M2 0.0447 
smaragdinus roquet 1.808 I2 I1 0.0448 
lemurinus wattsi 1.804 M2 I2 0.0450 
uniformis megapholidotus 1.804 M2 M2 0.0451 
beckeri nicefori 1.804 M2 M1 0.0452 
trachyderma sagrei 1.803 M2 I2 0.0453 
serranoi chloris 1.803 M2 M1 0.0455 
sabanus argillaceus 1.802 I2 I2 0.0456 
grahami bartschi 1.800 I2 I2 0.0457 
oxylophus chloris 1.799 M2 M1 0.0458 
grahami brunneus 1.797 I2 I2 0.0460 
dunni lineatopus 1.797 M2 I2 0.0461 
lemurinus polylepis 1.796 M2 M2 0.0462 
krugi bahorucoensis 1.795 I2 I2 0.0463 
onca chocorum 1.795 M2 M1 0.0465 
grahami nubilus 1.794 I2 I2 0.0466 
gracilipes festae 1.793 M2 M1 0.0467 
trachyderma dunni 1.790 M2 M2 0.0469 
grahami smaragdinus 1.790 I2 I2 0.0470 
cupreus festae 1.788 M2 M1 0.0471 
christophei peraccae 1.787 I2 M1 0.0472 
gadovii chocorum 1.785 M2 M1 0.0474 
sericeus dunni 1.785 M2 M2 0.0475 
biporcatus garmani 1.784 M2 I2 0.0476 
tropidogaster quercorum 1.784 M2 M2 0.0477 
tropidogaster yoroensis 1.782 M2 M2 0.0479 
scriptus brevirostris 1.780 I2 I2 0.0480 
brunneus smaragdinus 1.780 I2 I2 0.0481 
grahami cristatellus 1.779 I2 I2 0.0483 
tropidogaster nebulosus 1.778 M2 M2 0.0484 
krugi gemmosus 1.777 I2 M1 0.0485 
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polylepis dunni 1.777 M2 M2 0.0486 
wattsi centralis 1.776 I2 I2 0.0488 
trachyderma gemmosus 1.775 M2 M1 0.0489 
tolimensis nebulosus 1.775 M2 M2 0.0490 
gracilipes auratus 1.775 M2 M2 0.0491 
chocorum jacare 1.774 M1 M1 0.0493 
fuscoauratus quercorum 1.774 M2 M2 0.0494 
biporcatus princeps 1.773 M2 M1 0.0495 
grahami sabanus 1.773 I2 I2 0.0497 
carolinensis transversalis 1.772 I2 M1 0.0498 
tropidogaster cupreus 1.772 M2 M2 0.0499 

 


