
Exploring locomotor pa/erns among Hispaniola’s ex4nct rodents 
 
Authors: 
 
Siobhán B. Cooke, Center for Functional Anatomy and Evolution, Johns Hopkins University 
School of Medicine 
1830 E Monument Street, Room 305, Baltimore MD, 21205 
scooke5@jhmi.edu 
 
Lazaro W. Viñola-López, Florida Museum of Natural History 
University of Florida, P.O. Box 117800, Gainesville FL, 32611 
lwvl94@gmail.com 
 
Andrew K. Hensley, Department of Geosciences, University of Cincinnati 
500 Geology/Physics Building, University of Cincinnati, Cincinnati OH, 45221 
henslak@mail.uc.edu 
 
Brooke E. Crowley, Department of Geosciences, Department of Anthropology, University of 
Cincinnati 
500 Geology/Physics Building, University of Cincinnati, Cincinnati OH, 45221 
brooke.crowley@uc.edu 
 
Hispaniola once had over ten endemic rodents, but today only one remains, Plagiodon)a 
aedium, a largely arboreal species weighing ca. 1000g, which genomic analyses place in 
Echimyidae. Exbnct taxa were morphologically diverse and ranged in mass from ca. 400g 
(Brotomys voratus) to nearly 5000g (P. ipnaeum). Isotopic work suggests dietary niche 
differenbabon, but beyond this, ligle is known about the funcbonal morphology and ecology of 
exbnct species. This lack of data impedes our understanding of how species divided niche space 
and the factors that may have affected exbncbon risk. Locomotor pagern is a vital aspect of 
ecological niche. We performed locomotor reconstrucbons for four exbnct Hispaniolan species 
(Br. voratus, Hexolobodon phenax, P. ipnaeum, Rhizoplagiodon)a lemkei) as well as four exbnct 
Cuban species (Boromys torrei, Boromys offella, Geocapromys columbianus, Macrocapromys 
acevedo). The modern comparabve sample included extant Caribbean species, P. aedium, 
Geocapromys brownii, Capromys pilorides, Mesocapromys nanus, Mesocapromys auritus, 
Mesocapromys angelcabrerai, Mesocapromys melanurus, Mysateles prehensilis, Geocapromys 
ingrahami and 73 South American mainland taxa engaging in a variety of locomotor pagerns 
including terrestrial, cursorial, arboreal, scansorial, fossorial, semiaquabc, and saxicolous (living 
on and among rocks). We collected 21 linear measures on the humerus, femur, and bbia and 
calculated 13 funcbonally relevant indices. Species averages were used for exbnct taxa as 
complete skeletons were not available. R. lemkei had a femur available and M. acevedo had a 
femur and humerus available so these taxa were analyzed using a parbboned dataset. Principal 
component analysis was used to explore variabon in indices among locomotor groups. In a PCA 
including indices from all bones, PC1 separated terrestrial, cursorial, and saxicolous species 
from arboreal, scansorial, fossorial, and semiaquabc species. Loadings indicate PC1 is associated 
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with relabve width of the humeral epicondyle (a proxy for agachment area for forearm flexors) 
and femoral trochanter height (a proxy for gluteal muscle agachment area). There was 
substanbal overlap on PC2 among all taxa. PC3 separated fossorial species from all other 
groups; loadings indicate an associabon with hindlimb robusbcity and length of the humeral 
deltoid tuberosity. All Caribbean taxa clustered within the space occupied by arboreal, 
scansorial, and semiaquabc species. This includes the extant terrestrial/saxicolous G. brownii, 
potenbally indicabng an “arboreal stamp” remains on postcranial anatomy despite moving into 
new ecological niches. When only echimyids are included in the analysis, exbnct and extant 
Caribbean taxa fall within their own morphospace. This may indicate that Caribbean taxa have 
locomotor niches unrepresented by their mainland relabves. 
 
This work was supported by NSF EAR-2047817 


