


Supplementary Materials for

Large morphological transitions underlie exceptional shape diversification in an adaptive radiation

Katherine B. Starr1, Emma Sherratt2, Thomas J. Sanger1*

*Corresponding author. Email: tsanger@luc.edu






This PDF file includes:

Figs. S1 to S7
Tables S1 to S2

[image: A graph with green and purple dots

Description automatically generated]













Fig. S1. Multivariate regression of skull shape and log-transformed centroid size across 110 species. There is significant evolutionary allometry, but size has only a very small effect on shape (phylogenetic generalized least squares analysis results: R2= 0.04016, F= 4.5186, P= 0.000999). It is evident that the two clades, Anolis and their iguanian relatives, follow different and distinct allometric trajectories (intercept) but share a common slope.
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Fig. S2. Phylomorphospace of PC1 and PC3 (bottom) and PC1 and PC4 (top). 
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Fig. S3. Visualizations of principal components (PC) 1 and 2 using thin plate splines. “Min”, “max” and arrows indicate the direction of warp. Lefthand column shows dorsal/ventral view of the skull, and righthand column shows the lateral view.Table S2. Type or paste table title here. Paste table below the title.
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Fig. S4. Histograms of morphometric branch length frequency for Anolis and Relative groups. 
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Fig. S5. (Left) Bar plot showing that the Anolis clade has a significant higher mean morphometric branch length compared to their relatives. (Right) Bar plot showing that the Anolis clade has a significantly high lineage density, when compared to their relatives. 
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Fig. S6. Phylomorphospace of PC1 and PC2 with the two species of Polychrus highlighted with a dark ring. These two Polychrus species are found very close to the area of the morphospace where Anolis exists, specifically Polychrus marmoratus, which exhibits higher values for PC1 than some of the anole species.  Skull models of Polychrus marmoratus and Anolis cuvieri shown on bottom left and right corners of morphospace, respectively. 
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Fig. S7. 53 homologous landmarks shown on a skull model of Anolis krugi (FMNH 12395; shown in dorsal, ventral, and lateral views). Definitions of landmarks found in Table S2. Note the lower jaw is included for visualization purposes.



Table S1. Specimen Information

All species included in study, with information about the respective museum ID and data source. Data sources include specimens that were downloaded from Morphosource (morphosource.org) and specimens that were scanned at Loyola University Chicago’s (LUC) CT-scanning facilities.

Specimen information file can be found on Dryad using this reviewer sharing link:
https://datadryad.org/stash/share/IPETU4oarwFDJmNhzaD2gxVVLVGERNkzyZhPfr9-Q2g 





	Landmark Number  
	Bone 
	Description 

	1 
	Premaxilla  
	Most anterior tip of the premaxilla (snout) 

	2 
	Premaxilla (L) 
	Most lateral external point along the alveolar margin. 

	3 
	Premaxilla (R) 
	Most lateral external point along the alveolar margin.  

	4 
	Maxilla (L) 
	Most dorsomedial external point of the maxilla-premaxilla process 

	5 
	Maxilla (R) 
	Most dorsomedial external point of the maxilla-premaxilla process 

	6 
	Nasal (L) 
	Most anterior point of nasal-maxilla suture seam (external) 

	7 
	Nasal (R) 
	Most anterior point of nasal-maxilla suture seam (external) 

	8 
	Frontal 
	Most anterior point along the midline; most posterior point of premaxilla 

	9 
	Maxilla (L) 
	Most posterodorsal point of lateral facial process 

	10 
	Maxilla (R) 
	Most posterodorsal point of lateral facial process 

	11 
	Frontal  
	Most posterior point (right) of prefrontal-frontal suture seam (along the orbital margin) 

	12 
	Frontal 
	Most posterior point (left) of prefrontal-frontal suture seam (along the orbital margin) 

	13 
	Frontal 
	Most posterolateral point, near the junction of the frontal-postfronal-parietal suture seam, left 

	14 
	Frontal 
	Most posterolateral point, near the junction of the frontal-postfrontal-parietal suture seam, right  

	15 
	Frontal 
	Posteromedial point of frontal (posterior of parietal foramen)  

	16 
	Postfrontal (L) 
	Most ventral point  

	17 
	Postfrontal (R) 
	Most ventral point  

	18 
	Parietal  
	Most medial point of the left side of the parietal platform (or center of the most medial point where it is long) 

	19 
	Parietal 
	Most medial point of the right side of the parietal platform (or center of the most medial point where it is long) 

	20 
	Squamosal (L) 
	Most anterior point  

	21 
	Squamosal (R) 
	Most anterior point  

	22 
	Postorbital (L) 
	Most posterior point  

	23 
	Postorbital (R) 
	Most posterior point  

	24 
	Squamosal (L)  
	Most posterodorsal point 

	25 
	Squamosal (R) 
	Most posterodorsal point  

	26 
	Parietal 
	Most posterior point of the parietal platform (middle) 

	27 
	Maxilla (B) 
	Most posterior point of the join in the maxillary lappet along the midline 

	28 
	Vomer (L) 
	Most anterolateral point where it meets the palatine  

	29 
	Vomer (R) 
	Most anterolateral point where it meets the palatine  

	30 
	Vomer  
	Most anterior posterior point along the midline 

	31 
	Vomer (L) 
	Most posterolateral point where it meets the palatine  

	32 
	Vomer (R) 
	Most posterolateral point where it meets the palatine  

	33 
	Palatine (L) 
	Most anterior point of palatine-pterygoid suture seam (ventral) 

	34 
	Palatine (R) 
	Most anterior point of palatine-pterygoid suture seam (ventral) 

	35 
	Pterygoid (L) 
	Most posterior point of palatine-pterygoid suture seam (ventral) 

	36 
	Pterygoid (R) 
	Most posterior point of palatine-pterygoid suture seam (ventral) 

	37 
	Pterygoid (L) 
	Most posterior point of suborbital fenestra along pterygoid 

	38 
	Pterygoid (R) 
	Most posterior point of suborbital fenestra along pterygoid 

	39 
	Pterygoid (L) 
	Most posteroventral point  

	40 
	Pterygoid (R) 
	Most posteroventral point  

	41 
	Braincase (L) 
	Most ventral point 

	42 
	Braincase (R) 
	Most ventral point  

	43 
	Braincase (L) 
	Second most ventral point  

	44 
	Braincase (R) 
	Second most ventral point  

	45 
	Braincase  
	Most posteroventral point  

	46 
	Prefrontal (R) 
	Most posterior point of the lateral enlargement (meets with maxilla) 

	47 
	Jugal (R) 
	Most posteroventral point  

	48 
	Squamosal (R) 
	Most posteroventral (often broadest) point of the “ventral peg” (see Evans 2008) 

	49 
	Quadrate (R) 
	Most ventral point 

	50 
	Prefrontal (L) 
	Most posterior point of the lateral enlargement (meets with maxilla) 

	51 
	Jugal (L) 
	Most posteroventral point  

	52 
	Squamosal (L) 
	Most posteroventral (often broadest) point of the “ventral peg” (see Evans 2008) 

	53 
	Quadrate (L) 
	Most ventral point  





Table S2. Definition of landmarks. Modified from Grey et al. (2019)
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