
University of Fribourg / Faculty of Science and Medicine / Department of Geosciences 

 

Intraspecific Variation in the Shell of Geoemydidae Turtles:  
Applications to Systematics and Paleontology 

 

Rafaella de Carvalho Garbin 
 

Geoemydidae is a major group of turtles with 71 living species and a rich fossil record from 
the Tertiary period of the Northern Hemisphere. Despite its great species richness, little is 
known about the evolutionary history of this group and the phylogenetic relationship among 
its species, particularly fossils. This is in part due to the high levels of variation (polymorphism) 
observed in geoemydids species, and in part due to the lack of species-exclusive characteristics 
(synapomorphies), that precludes establishing the relationship of species with confidence. In 
the past, highly polymorphic species were often omitted from phylogenetic studies, however, 
in this study, I reconstruct the phylogenetic relationship of fossil and living geoemydids species 
by embracing the use of polymorphism, and using only characters of the turtle shell, which is 
more frequently preserved in the fossil record. In addition, I describe a new species of fossil 
turtle that lived around 34 million years ago based on rich material from Vietnam and estimate 
the evolutionary position of this species and other fossil geoemydids from the Paleocene, 
Eocene and Oligocene epochs of North America, Europe, and Asia. At last, I review the species 
identification and taxonomic status of fossil geoemydid from the Neogene and Quaternary of 
India and Pakistan. 
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