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The steady increase of amphibian malformation records 
has attracted the attention of many researchers (e.g., 

Meteyer et al. 2000; Monroy-Vilchis et al. 2015) because the 
lack of corporal symmetry may be associated with a decline 
in amphibian populations (e.g., Pounds et al. 1997; Blaustein 
and Johnson 2003; Whittaker et al. 2013). Malformed frogs 
have been observed worldwide, although the number of 
South American records pale in comparison with those from 
North America and Europe, which have generated the great-
est number of reports (Lannoo 2009). Factors that have been 
proposed as causes of incomplete or absence of limb devel-
opment in amphibians include high UV-radiation exposure, 
deficient regeneration of injured extremities (caused by acci-
dents or predators), pesticide abuse on agricultural crops, 
and, in some cases, helminthic parasite infections (e.g., Bohl 
1997; Ankley et al. 1998; Alford and Richards 1999; Daszak 
et al. 1999; Johnson et al. 1999, 2002; Blaustein et al. 2003). 
Some studies have documented a great variety of deformi-
ties in amphibian populations, often affecting several species 
from different taxonomic groups (e.g., Read and Tyler 1990, 
1994; Kiesecker et al. 2004; García-Muñoz et al. 2010). 
Malformations can include the emergence of additional limbs 
(polymelia) or the partial (ectromelia) or total (amelia) loss 
of them, which also can involve an increase (polydactyly) or 
decrease (ectrodactyly) in the number of digits (e.g., Ouellet 
et al. 1997, Johnson et al. 2001; Noronha et al. 2014; Ferreira 
et al. 2014; Monroy-Vilchis et al. 2015). In South America, 
Ouellet (2000), De Noronha et al. (2014), and Ferreira et 
al. (2014) reported from Venezuela, Brazil, and Argentina. 
Herein we provide the first report of polymely in a Cane 
Toad (Rhinella marina) and hemimelia in a Palm Rocket 
Frog (Rheobates palmatus) from two localities in the central 

Andes of Colombia. Both individuals were collected and kept 
in the herpetological collection in the Museum of Natural 
History (Museo de Historia Natural) at the Universidad de 
Caldas (MHN-UCa).
 On 17 August 2013 at 1930 h, we collected a juvenile 
R. marina (SVL 37.5 mm; MHN-UCa 0774) in a pasture 
near banana and orange plantations in the Santágueda Sector, 

Fig. 1. A juvenile Cane Toad (Rhinella marina; MHN-UCa 0774; SVL = 
37.5 mm): Ventral view and (insert) a radiograph illustrating the articu-
lation of the additional forelimb (Laboratorio de radiología, Hospital 
Veterinario de la Universidad de Caldas). Photograph by Juan Camilo 
Zuluaga.
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Palestina Municipality, Department of Caldas, Colombia 
(05.0666°N, 075.6618°W; elev. 1,068 m; WGS84). This 
individual had an additional forelimb (Fig. 1). A radiograph 
revealed that the toad did not have well-calcified bones, and 
that the additional arm apparently was inserted in the articu-
lation of the right shoulder and was incompletely developed 
(Fig. 1).
 On 27 May 2014, we collected an adult Palm Rocket 
Frog (R. palmatus; SVL 24 mm; MHN-UCa 0698) on rocky 
ground along a stream (Quebrada Negra) near Montebello 
Village, Norcasia Municipality, Department of Caldas, 
Colombia (5.5757°N, 74.9231°W; elev. 850 m; WGS84). 
This frog had a shortened left tibia-fibula (hemimelia; Fig. 2B) 
and an undeveloped first left finger (ectrodactyly; Fig. 2C).
 These anomalies might be consequences of synergistic 
interactions of several factors, ultimately resulting in a genetic 
developmental disorder of the limbs (Blaustein et al. 2003; 
Bacon et al. 2013). The high incidence of UV-B rays and the 
negative action of chemical pollutants could be implicated. 
Deforestation in the Department of Caldas, primarily for cre-
ating pasture to raise livestock, has removed nearly 74% of 
the original vegetation cover (Rudas et al. 2007). This reduces 
forest canopy protection against UV rays along streams, 
where eggs and larvae develop. At the site where the R. pal-
matus was collected, in addition to possible genetic alterations 
due to a prolonged exposure to UV rays (Bacon et al. 2013), 
residues derived from livestock, agriculture, mining activities, 
and dumping of sewage from nearby farms might affect the 
genetic pool that regulates early hindlimb formation in meta-
morphs (Parr et al. 1998; Bacon et al. 2013), with negative 
consequences on the locomotive capacity of these individuals.
 Palm Rocket Frogs are semiaquatic stream-dwellers, 
endemic to the Colombian Andes, where they inhabit rain 
and cloud forests at elevations of 300 to 2,400 m (Lüddecke 
2003). Principal threats to the species are related to defor-
estation for agricultural development and pollution result-
ing from fumigation of crops (Ramírez et al. 2010). To our 
knowledge, malformations in this species have not been 
reported until now. Several malformation cases, however, 
have been reported for Cane Toads, with high UV radiation 
proposed as the principal cause (Bacon et al. 2013). These 
toads are explosive breeders that reproduce in both temporary 
and permanent ponds, often in open, frequently highly dis-
turbed areas (Vargas-Salinas 2007). Such sites are vulnerable 
to several of the factors implicated in malformations (Bacon 
et al. 2013).
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