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Supplementary Table 1. MANCOVA and PGLS performed in this study. 

 

 

 

Comment on the PGLS and MANCOVA results for Pecora: The PGLS takes global phylogeny into 

account by treating evolution as a continuous process and correcting for phylogenetic dependencies. 

In contrast, MANCOVA directly examines the effect of size while considering clades as distinct factors. 

Including clades in MANCOVA allows capturing variations specific to each phylogenetic group, thus 

highlighting the effect of size in certain groups that the PGLS model does not capture as easily. This 

suggests that, without considering clades, the size-shape relationship may be masked by the global 

phylogenetic structure (which PGLS attempts to model), but when clades are specified, the effect of 

size becomes clearer in particular groups. In our sample, some clades exhibit greater diversity 

(Bovidae) in terms of size than others (Moschidae). 

 

 

 

 



 

Supplementary Table 2. Pairwise tests to compare regression slopes among clades of Pecora. The results 

indicate that Giraffomorpha and Bovidae – which exhibit comparable ranges of centroid size – do not have 

significantly different allometric slopes (p.values > 0.05). Furthermore, the significant differences observed 

between other clades do not exceed 5%, supporting the application of pooled per-clade regression methods, as 

detailed in the Methods section of the main text. 

 

 

 

 



 

 

Supplementary Figure 1. Permutation test on phylogeny. (A) Based on PC scores. PC1 and PC2 represent 

19.17% and 8.34% respectively of the total variation. (B) Based on centroid size. Mean coordinates and 

centroid size values per species are used. 
 

 



 

 

Supplementary Figure 2. Eigenvalues (represent the amount of variance in each component) of the PCAs 

performed on allometry-corrected residuals (mean Procrustes coordinates per species used) based on (A) 

extant and extinct Pecora and (B) extant ruminants only. The number of components selected for the CVA to 

characterize differences between clades is 11 and 8 for habitat categories. The PC representing noise is 

indicated with the grey area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Supplementary Figure 3. CVA on extant and extinct pecoran ruminants to characterize differences between 

clades. Mean Procrustes coordinates per species are used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Supplementary Figure 4. Regression between the logarithm of centroid size and the logarithm of body mass. 

The equation is also indicated. Mean values per species are used. 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

Supplementary Figure 5. Result of hierarchical analysis on the DataObs dataset. Intra-observer 

variation is shown in red. Intra-specific variation is shown in blue. Intra-observer variation is lower 

than intra-specific variation. Locality abbreviations: SAN Sansan; LG7 La Grive 7; STE Steiheim am 

Albuch; VXC Vieux Collonges. The letter R in the name of some individuals indicates that they have 



 

been mirrored.

 

Supplementary Figure 6. bgPCA performed in this study. (A) On extant and extinct Pecora. (B) On extant 

ruminants. Mean Procrustes coordinates per species were used. 
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