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Abstract. We describe the first undisputable fossil of Rhinoclemmys (Cryptodira, Geoemydidae) east of the Andes, represented by an isolated 
nuchal bone found in one of the most important paleontological sites with association of fauna and humans (Muaco site, western Venezuela) 
from the Late Pleistocene of the southern Caribbean. The nuchal is complete and slightly wider (4.8 cm) than long (4.2 cm), preserving well-
defined sulci of the cervical, vertebral 1, marginal 1, and pleural 1. Comparisons with extant and fossil specimens of Rhinoclemmys allow 
us to attribute this nuchal to Rhinoclemmys, albeit as an indeterminate species. The occurrence of Rhinoclemmys in the southern Paraguaná 
Peninsula indicates that during the Late Pleistocene this region had environmental conditions that allowed the survival of these freshwater-
terrestrially adapted reptiles, particularly of “paleo-springs” inside a semi-arid region.
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Here we report the first undisputed fossil record of 
Rhinoclemmys east of the Andes, represented by an iso-
lated nuchal bone found in the Late Pleistocene locality of 
Muaco, Falcón state, Venezuela, and we discuss its paleo-
biogeographical implications.

MATERIALS AND METHODS

Geographical settings, geology, and age

The fossil site of Muaco is located south of Para-
guaná Peninsula, approximately 20  km east of the city 
of Coro (11°28′50″N, 69°32′42″W), in the vicinity of the 
towns of Carrizal and Muaco, Colina municipality, Fal-
con state, western Venezuela (Fig. 1). Muaco is ca. 1 km 
from the coast and corresponds to a continental accu-
mulation characterized mainly by muddy sediments in-
terpreted as a sedimentary environment influenced by a 
resurgent spring (Royo y Gómez, 1959, 1960). The site 
was excavated in the late 1960s by the renowned geolo-
gist José Royo y Gómez and the archaeologist José. M. 
Cruxent, and abundant vertebrate remains, evidence of 
human artifacts and marks of tools, and burned bones of 
megafauna were recovered (Royo y Gómez, 1960; Crux-
ent, 1961; Aguilera, 2006; Carrillo-Briceño, 2015). The 

INTRODUCTION

The extant South American turtle fauna is the result 
of evolutionary endemism, particularly represented by 
the pleurodirans (side-necked turtles), and immigration 
from North and Central America and potentially Africa, 
represented by the cryptodirans (hidden-necked turtles; 
de la Fuente et al., 2014, and references therein). One of 
the groups of cryptodiran turtles that arrived in South 
America via the Isthmus of Panama were the geoemydids 
(Le and McCord, 2008; Cadena et al., 2012), represented 
by Rhinoclemmys Fitzinger, 1826, presently distributed in 
Central America and tropical regions of South America 
(Turtle Taxonomy Working Group, 2017). Despite its ex-
tensive current geographical distribution, the fossil record 
of Rhinoclemmys is scarce, remaining restricted to Central 
America in the Panama Canal region (Cadena et al., 2012) 
and the Pacific margin of northern South America at Ta-
lará, Peru (Seymour, 2015) and in Santa Elena province, 
Ecuador (Cadena et al., 2017, and references therein). A 
potential record of Rhinoclemmys listed by Campos and 
de Broin (1981), from the Pleistocene of Brazil is dubi-
ous considering that the authors did not provide descrip-
tions, photos, or any additional diagnostic or morphologi-
cal  information; this report was also disregarded by de la 
Fuente et al. (2014).
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vertebrate assemblage of Muaco includes turtles (Chelo-
noidis Fitzinger, 1835 and Podocnemididae Cope 1868 
[indeterminate]), Crocodilia Owen 1842 (indeterminate), 

snakes, birds, marsupials, rodents, rabbits, terrestrial 
sloths, armadillos notoungulates, artiodactyls, perisso-
dactyls, carnivores, and proboscideans (Royo y Gómez, 
1959, 1960; Ochsenius, 1980; Aguilera, 2006; Rincón 
et  al., 2006; Soibelzon and Rincón, 2007; Carlini et  al., 
2008; Chávez-Aponte et  al., 2008a,  b; Carrillo-Briceño, 
2015). Two absolute ages ranging between 16,375 ± 400 
and 14,300 ± 500 years before present (BP) were estab-
lished for the Muaco site based on carbon-14 analysis of 
a glyptodont osteoderm and burned bones, respectively 
(Cruxent, 1961; Rouse and Cruxent, 1963). We measured 
the specimen using a digital caliper and compared its 
morphology with the extant and fossil specimens of Rhi-
noclemmys listed in Cadena et al. (2012: appendix 2) and 
Cadena et al. (2017).

Referred material

PFCX VF-88, a complete and isolated nuchal bone, 
housed at the Paleontological Collection of the Museo Ge-
ológico Dr. José Royo y Gómez, Universidad Central de 
Venezuela (UCV), Caracas, Venezuela.

Figure 1. Map of Venezuela showing Falcón state (in orange) and the 
fossil locality of Muaco, where the fossil specimen described herein was 
found.

Figure 2. Rhinoclemmys sp. indet. PFCX VF-88 nuchal bone in (A–B) dorsal and (C–D) ventral views. Abbreviations: Ce, cervical scute; M, marginal scute; 
P, pleural scute; V, vertebral scute. Scale bar = 2 cm.
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RESULTS

Systematic paleontology

Testudines Batsch, 1788
Cryptodira Cope, 1868
Geoemydidae Theobald, 1868
Rhinoclemmys Fitzinger, 1826
Sp. indet. (Fig. 2)

Description

Rhinoclemmys sp.  indet. PFCX VF-88 corresponds 
to a complete and isolated nuchal bone (4.8  cm wide, 
4.2  cm long). It is hexagonal, having anterior and an-

terolateral margins forming a wide, open V-shape. On 
the dorsal surface (Fig.  2A–B), the cervical scute sulci 
are well defined, indicating that it was rectangular, an-
teriorly narrower than posteriorly, with shallow medial 
anterior and posterior notches, and contacting mar-
ginal 1 laterally and vertebral 1 posteriorly. Marginal 1, 
as indicated by the sulci, is large, covering most of the 
anterolateral corner of the nuchal, and contacting the 
cervical medially, vertebral 1 posteromedially, and pleu-
ral 1 posteriorly. Vertebral 1, as indicated by the sulci, 
was anteriorly restricted to the nuchal without reaching 
peripheral 1, allowing pleural 1 to reach and cover the 
lateral-most corner of the nuchal. On the ventral surface 
(Fig.  2C–D), the nuchal is strongly concave, exhibiting 
well-defined lateral sulci between the cervical and mar-
ginal 1.

Figure 3. Nuchal bone in dorsal view of some extant Rhinoclemmys taxa and the fossil specimen described herein. (A) Rhinoclemmys sp. indet. PFCX 
VF-88. (B) R. diademata, CRI 1339 (Chelonian Research Institute, Oviedo, Florida, USA). (C) R. annulata Gray 1860, CRI 2774. (D) R. punctularia, CRI 
2871. (E) R. punctularia, CRI 0345. (F) R. punctularia, CRI 3706. (G) R. funereal, UF 37163 (Florida Museum of Natural History, Herpetology collection, 
Gainesville, Florida USA). (H) R. funérea, CRI 5494. (I) R. funérea, CRI 4380. Abbreviations: Ce, cervical scute; M, marginal scute; P, pleural scute; V, ver-
tebral scute. All specimens were fit to a unique scale.
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DISCUSSION

Comparisons

Rhinoclemmys sp.  indet. PFCX VF-88 resembles the 
nuchal of extant and fossil members of this genus in being 
slightly wider than long, having a cervical scute that is nar-
rower anteriorly than posteriorly (Fig. 3; see also Cadena 
et al., 2012: fig. 3; Cadena et al., 2017: fig. 2). Rhinoclem-
mys sp. indet. PFCX VF-88 also shares with the majority 
of extant and fossil representatives of the genus pleural 1 
covering the lateral-most corner of nuchal, with some ex-
ceptions (e.g., some specimens of R. diademata Mertens, 
1954; Fig. 3B). The shape of the nuchal and relative pro-
portions of the scutes exhibit high intraspecific variation, 
as shown in three specimens of R.  punctularia Daudin, 
1802 (Fig. 3D–F) and R. funerea Cope, 1876 (Fig. 3G–I). 
Taking into account this high morphological variability, 
we only identify the specimen described herein as Rhino-
clemmys sp. indet.

Paleobiogeographical implications

The fossil record of turtles of Venezuela is abundant 
along the northern margin of the country, including sev-
eral groups of pleurodires and reports of one lineage of 
cryptodires (Testudinidae, Chelonoidis; see Carrillo-Brice-
ño and Sánchez-Villagra, 2016, and references therein). 
Rhinoclemmys sp.  indet. described herein is not only the 
first record of geoemydids for Venezuela, but also the first 
fossil of this genus east of the Andes (Fig. 4).

Extant representatives of Rhinoclemmys inhabit 
northwestern Venezuela near Maracaibo Lake (R. diadema-
ta) and the northeastern corner of the country (R. punct-

Figure  4. Geographical distribution of Rhinoclemmys species in 
South America based on for extant species (red regions; Turtle Tax-
onomy Working Group, 2017) and fossil records, numbered as follows: 
(1) R. panamaensis Cadena et al., 2012, Miocene, Panama Canal; (2) Rhi-
noclemmys sp. (Cadena et al., 2017), Pleistocene, Ecuador; (3) Rhinoclem-
mys  sp. (Seymour 2015), Pleistocene, Peru; (4)  Rhinoclemmys  sp. Late 
Pleistocene, Venezuela, described herein. Map modified from original 
provided by NASA/JPL-Caltech.

ularia; Fig. 4); however, they are currently absent in the 
north-central regions, particularly at the Falcon state, 
which is a semi-arid region today. According to Ochsenius 
(1980), ca. 15,000 BP the Falcón region was characterized 
by a negative water balance and an environment dominat-
ed by xerophytic plant associations, which could explain 
how concurrently many of the Late Pleistocene vertebrate 
sites in the region are associated with evidence of hunting 
by humans (see Aguilera, 2006; Carrillo-Briceño, 2015), 
coinciding with the existence of ascending springs that 
were probably supplied by aquifers from nearby moun-
tainous areas. The occurrence of Rhinoclemmys sp. indet. 
and other taxa, such as podocnemidids and crocodilians in 
this “paleo spring” of Muaco, southern Paraguaná Penin-
sula, indicates that during the Late Pleistocene this region 
had environmental conditions that allowed the survival of 
this freshwater-terrestrially adapted reptiles.
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