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Freshwater Stingrays from the Miocene
of South America with comments on the rise

of potamotrygonids
(Batoidea, Myliobatiformes)

Paulo M. BRITO & Pascal P. DEYNAT

Abstract

Remains of potamotrygonids are found in both late Miocene Solimões (Acre Basin, Brazil, western Amazon
region) and Paraná Formations (Paraná Basin, Argentina). The fact that typical potamotrygonid remains occur in
these basins, implies that for a time the Paraná drainage system was linked with the paleo-Amazonas-Orinoco
system, thus providing tentatively a minimum age of about 11.8-10 Ma. As these river systems were isolated by
the Early Miocene, we predict a pre-Miocene origination and subsequent dispersion of potamotrygonids. This
hypothesis points to an Late Cretaceous or Early Tertiary (Paleocene to Oligocene) origin for potamotrygonids
during one of several marine transgressions from the Caribbean region.

Introduction

One of the most intriguing evolutionary problems within neotropical fishes is the history of the South
American freshwater stingray family Potamotrygonidae. Potamotrygonids are endemic to South America,
are exclusively freshwater taxa, and are unable to tolerate saline environments (THORSON et al. 1978,
ROSA et al. 1987, CARVALHO et al. 2003). The family is represented today by three genera: Potamotrygon
GARMAN, 1877; Paratrygon DUMÉRIL, 1865; and Plesiotrygon ROSA, CASTELLO & THORSON, 1987,
although a forth genus has recently been identified but not yet named (CHARVET-ALMEIDA 2001). The
Potamotrygonidae occurs in all the principal South American drainage systems except rivers on the
western side of the Andean watershed, the São Francisco drainage, and the Brazilian coastal rivers.

Among the synapomorphies of this family are the atrophy of the rectal gland (THORSON et al. 1978,
ROSA et al. 1987), the consequent suppression of urea in body fluids (JUNQUEIRA et al. 1968, THORSON
et al. 1967), and the presence of a long, slender prepelvic process, reaching nearly the level of the pectoral
girdle (GARMAN 1913, THORSON & WATSON 1975, ROSA et al. 1987). Additionally, only potamotrygo-
nids have hypertrophied dermal bucklers on the disc and caudal fin (DEYNAT & BRITO 1994).

Fossil potamotrygonids are very scarce and only represented by fragmentary material such as bucklers,
tubercles, spines or oral teeth (FRAILEY 1986, DEYNAT & BRITO 1994, LUNDBERG 1997, 1998). In the
present study we describe material referred to fossil potamotrygonids from the upper Miocene Solimões
Formation, State of Acre, Brazil (western Amazon region), and from the upper Miocene Paraná Formation
of the Paraná Basin, in Argentina. We also discuss the origin of the Potamotrygonidae.
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