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Morphological deformities, commonly 
osteological malformations of several types, 
occur in natural populations of amphibians 
around the world (e.g., Peloso 2016, Silva-
Soares and Mônico 2017). Ouellet (2000) and 
Henle et al. (2017) provided comprehensive 
reviews on amphibian deformities and their 
possible causes. Anophthalmy, the absence of 
one or both eyes, has been documented in some 
anuran species (Henle et al. 2017 and references 
therein, Holer and Koleska 2018). We report 
here the occurrence of bilateral anophthalmy in 
an adult Blacksmith Frog, Boana faber (Wied-
Neuwied, 1821), from a well-preserved forest 
area of southeastern Brazil.

Boana faber is a medium-sized hylid frog 
widely distributed in eastern to southern Brazil, 
southeastern Paraguay, and Misiones, Argentina 
(Frost 2018).

While conducting fieldwork related to the 
anuran faunas of four types of forest in 
southeastern Brazil (Bertoluci et al. 2007), RAB 

collected and adult female Boana faber with 
bilateral anophthalmy in the Estação Ecológica 
dos Caetetus, Gália Municipality, state of São 
Paulo, Brazil (22°24'11'' S, 49°42'05'' W); the 
station encompasses 2,178.84 ha (Tabanez et al. 
2005). The animal was collected at about 660 m 
a.s.l. in an undisturbed area (Site 9 of Brassaloti 
et al. 2010; 22°23'27'' S, 49°41'31'' W; see this 
reference for a map). The female is a subadult 
(SVL 70 mm) and was collected on 13 May 
2007 at 21:23 h while perched on vegetation 
about 1 m above ground along a stream; it died 
in captivity a few days later (Figure 1). We 
dissected the eye region for examination; the eye 
sockets were empty and there was no indication 
of optic nerves. Ovaries were not developed. The 
stomach had no prey, but a small quantity of 
faeces in the rectum revealed three tiny insects 
had been ingested (2 ants of the genus Wasmannia 
and an Auchenorrhyncha hemipteran) and some 
minute Acari; we assume that these were 
consumed accidentally. The specimen is 
deposited in the herpetological collection of the 
Escola Superior de Agricultura Luiz de Queiroz, 
Universidade de São Paulo, with the number 
VESALQ 495.
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Cases of bilateral anophthalmia are scarce in 
the literature. Narayana et al. (2017) found an 
adult bufonid Duttaphrynus melanostictus 
(Schneider, 1799) that lacked both eyes in 
Borneo. There are a few examples of 
anophthalmy in Brazilian anurans. Haddad et al. 
(1990) reported unilateral anophthalmy (always 
the left eye) in natural hybrids of the bufonids 
Rhinella icterica and R. ornata, and the 
hybridization itself was suggested as the probable 
cause of the abnormalities observed.

The bufonid Rhinella jimi is an invasive 
species of the Archipelago of Fernando de 
Noronha in northeastern Brazil; in this area, 
many individuals had deformities of all kind, 
including partial and total anophthalmy (Toledo 
and Ribeiro 2009, Tolledo et al. 2014, Tolledo 
and Toledo 2015). It was suggested that the 
absence of predators on this invasive toad might 
have allowed deformed individuals to persist in 
the population until the adult stage (Toledo and 
Ribeiro 2009).

Dias and Carvalho-e-Silva (2012) reported 
unilateral anophthalmia and unilateral 
microphthalmia in two tadpoles of the 
proceratophryid Proceratophrys appendiculata 
at Parque Nacional da Serra dos Órgãos, state of 
Rio de Janeiro, Brazil; the cause of this deformity 
is unknown.

It is surprising the individual Boana faber 
reported here attained adulthood being totally 
blind. Its survivorship could be related to the fact 
that B. faber preys mainly on adult arboreal 
frogs, such as the hylids Aplastodiscus perviridis, 
Scinax granulatus (Solé et al. 2004, 2005), and 
Scinax hayii (pers. obs.); each of these could be 
encountered in breeding choruses by a predator. 
Thus a blind frog might locate the breeding site 
acoustically by relying on both tympanum–
columella–papilla basilaris (for air-borne 
sounds) and opercular muscle–operculum–
papilla amphibiorum (for substrate-borne 
sounds) systems (Duellman and Trueb 1994) to 
locate individual prey. This would indicate that 
an individual frog is able to switch its foraging 
mechanism from visual to acoustic. In fact, 

Figure 1. The anophthalmic specimen of Boana faber in 
the field (A) and under captivity (B). Photos:  
RAB and JB.

A

B

Tolledo and Toledo (2015) demonstrated such a 
behavioral switch (and a correlated change in 
diet composition) from active, nocturnal hunting 
by eyesight to sit-and-wait predation based on 
tactile cues in blind Rhinella jimi in captivity. 
Insects and other arthropods are also commonly 
ingested by B. faber (Solé et al. 2004, 2005), and 
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doubtless, the insects ingested by the blind frog 
may have kept it from starving.

Unfortunately, the cause of deformity in this 
anuran is unknown. The core area of the site is 
well preserved, covered by a pristine vegetation, 
and harbors seemingly healthy anuran 
populations, as suggested by the report to the site 
of albino tadpoles of Rhinella ornata (Brassaloti 
and Bertoluci 2008), since in vertebrates albinism 
is characteristic of healthy populations (Bechtel 
1995). Anophthalmy has been reported in 
anurans from presumably natural areas (e.g., 
Lythobates sylvaticus: Eaton et al. 2004). 
However, the deformed Boana faber was 
collected in an area with varying levels of 
disturbance because the reserve is located in an 
agricultural matrix where pesticides can 
accumulate in bodies of water (Tabanez et al. 
2005). In fact, pesticides are known to cause 
deformities in embryos and larvae and to produce 
high rates of eye anomalies in adults (e.g., Bufo 
marinus; Fort et al. 2006).
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