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found calling on the ground, and rarely perched on veg-
etation near the forest floor. Nests are excavated in muddy 
pits and partly covered with dead leaves and debris. They 
are found in swallow swamps associated with small per-
manent or temporary forest streams, or in the emerging 
aquatic vegetation that grows on the margins of artificial 
ponds formed by dammed-up streams. One nest with un-
pigmented eggs containing embryos at early stages of de-
velopment was found in January 2018. This same nest was 
flooded in the following days, rendering it unsuitable for 
monitoring these tadpoles further.

Tadpoles were found on the bottom of shallow (less than 
20 cm) swamps (lentic environment) or in slow-flowing, 
small, swampy streams surrounded by semi-deciduous for-
ests. They are benthonic and show greater activity at night, 
which is when they can be found foraging on the muddy 
sediment. When disturbed, they will promptly dash away 
with fast short movements and hide under deposited leaf 
litter or roots. In January 2018, tadpoles ) could be found 
at several developmental stages (including early and meta-
morphic stages).

Our observations suggest the species reproduces ac-
cording to the reproductive mode 5 of Haddad & Prado 
(2005), as follows: eggs and early larval stages in construct-
ed subterranean nests; subsequent to flooding, exotrophic 
tadpoles in ponds or streams.

Conservation status: The Espinhaço Range is the most 
extensive and continuous Brazilian mountain range. It is 
characterized by high endemic anuran species richness 
(Taucce et al. 2020) with 41 endemic species, including 
Aplastodiscus heterophonicus. Some of these endemic spe-
cies are restricted to single or few localities (e.g., Leite et 
al. 2011, 2012; Barata et al. 2013, Araujo-Vieira et al. 2015, 
Leal et al. 2020). This seems to be the case with the new 
species as well, whose extent of occurrence (measured by 
a minimum convex polygon) covers only 954.49 km². The 
geographic coordinates registered for A. heterophonicus are 
proximal to the Parque Nacional Serra do Cipó (Serra do 
Cipó National Park), Parque Estadual Serra do Intendente 
(State Park Serra do Intendente), and Parque Estadual Pico 
do Itambé (State Park Pico do Itambé), three strictly pro-

Figure 7. Map of the currently known distribution of Aplastodiscus heterophonicus sp. n. Shown on the top left is a part of South 
America with Brazil highlighted in light grey, and the state of Minas Gerais in dark grey; the black square corresponds to the main 
map. The black star (holotype) and white dots (paratypes) refer to type material localities (for coordinates see the list of type material); 
the black dots refer to additional records (for coordinates see Geographic distribution and natural history). Colour-shaded areas point 
out strictly protected reserves: red (PARNA), Parque Nacional (National Park); blue (PE), Parque Estadual (State Park).
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tected nature reserves (Fig. 7). Although these have already 
been sampled intensively for their herpetofauna (Etero
vick & Sazima 2004, F.S.F. Leite unpubl. data), and with 
the Serra do Cipó in fact being one of the best sampled re-
gions in the Espinhaço Range (Leite et al. 2008), A. hetero­
phonicus has apparently never been found within these 
protected areas. However, the new species occurs in a 6.07-
km² private reserve called Fazenda Estiva, where the holo-
type and some of the paratypes were collected.

The Atlantic Forest is one of the most threatened tropi-
cal rainforests in the world (Mittermeier et al. 2011). Es-
timates for the remaining vegetation cover in this biome 
are a mere 28% at present (Rezende et al. 2018). The east-
ern slopes of the southern Espinhaço Range have been, 
historically and currently, affected by many anthropogenic 
threats, such as extensive agropastoral use, logging, open-
cast mining, and uncontrolled urbanization. The habitat 
loss driven by these activities is probably the greatest threat 
factor faced by A. heterophonicus populations.

Discussion

We have here described Aplastodiscus heterophonicus sp. n., 
a member of the A. albosignatus group, as previously sug-
gested (as “Aplastodiscus sp. 4”; Berneck et al. 2016). The 
new taxon increases the number of formally recognized 
species of this group to six. It is morphologically cryptic 
with A. cavicola, although it is phylogenetically closer to 
A. ibirapitanga.

While A. heterophonicus can be easily differentiated 
from its sister taxon, A. ibirapitanga, through characters 
of both adults and larvae, the same does not hold true for 
A. cavicola. There is only a tendency of A. heterophonicus 
adults in being smaller than those of A. cavicola, but their 
SVLs might overlap. The only trait found in the tadpoles 
that differentiate these two species is the narrow posteri-
or gap in the row of marginal papillae on the oral disc of 
A. cavicola (tadpoles from Congonhas, Minas Gerais; Pez-
zuti et al. 2010). However, Mercês & Juncá (2010) do not 
mention such trait when they described the tadpoles of 
A. cavicola from Igrapiúna, Bahia. As it is a very inconspic-
uous and small gap, we cannot discard the possibility that 
this character was not noted by these authors. Alternative-
ly, the difference between the tadpoles from Congonhas 
and Igrapiúna could be due to interpopulation variation.

The advertisement call of A. heterophonicus, however, is 
very distinct from all other species of its genus, including 
the morphologically similar A. cavicola. Within Aplastodis­
cus, A. cochranae and A. perviridis are morphologically dis-
tinct species, with very similar vocalizations (Garcia et al. 
2001). These somehow contrary conditions within the ge-
nus reveal an interesting scenario worth to be investigated 
further in an ecological-evolutionary context.

Our results also point to the possible existence of an-
other case of morphologically cryptic species that might 
currently be consolidated under the name Aplastodiscus 
cavicola (Cruz & Peixoto, 1985). We sequenced topotypic 

samples of A. cavicola from Santa Teresa, state of Espíri-
to Santo, which allowed us to corroborate the assignment 
of populations from the Quadrilátero Ferrífero region, at 
the southernmost portion of the Espinhaço Range, state 
of Minas Gerais to this taxon. However, the genetic dis-
tances found might indicate that the populations presently 
named A. cavicola from Duas Barras, state of Rio de Ja-
neiro (MNRJ 63689), could in fact represent a distinct tax-
on (4.7–5.1% in 16S, compared with topotypic samples of 
A. cavicola; 4.9% compared with the sample from Espin-
haço Range; Supplementary document S3), considering av-
erage genetic distances between anuran species (e.g., Fou-
quet et al. 2007, Vences et al. 2005a, b, Lyra et al. 2017). 
Resolving this taxonomic puzzle will require further sam-
pling across populations from the state of Rio de Janeiro.

The observation of A. heterophonicus males calling from 
inside burrows raises a discussion of the evolution of this 
behaviour in the genus Aplastodiscus. The denomination 
Aplastodiscus cavicola was selected by Cruz & Peixoto 
(1985, as Hyla cavicola) due to males of this species being 
usually found calling hidden from inside burrows. We are 
not aware of other species of Aplastodiscus sharing this be-
havioural character, at least facultatively. Our phylogenetic 
hypothesis suggests that it evolved independently twice in 
this genus (in A. cavicola and in A. heterophonicus), or al-
ternatively it could have evolved at a deeper node, at least 
in the A. albosignatus group. Field studies of other species 
of Aplastodiscus are crucial to understanding the evolution 
of this behaviour in this genus. While searching for A. cavi­
cola, B. v. M. Berneck (pers. obs.) was under the impres-
sion that males calling from inside burrows could be heard 
across greater distances. However, this subjective percep-
tion remains to be tested.

Comparing our phylogenetic results with those of Ber-
neck et al. (2016) and Bezerra et al. (2020), the few top-
ological differences are limited to nodes with lower sup-
port, such as the relationships of Aplastodiscus arildae and 
A.  weygoldti within the A. albofrenatus group, or inter-
specific relationships in the A. perviridis group. Probably, 
they are due to minor differences in the sampling efforts 
between these studies and ours. Apart from A. cavicola and 
A. heterophonicus, we used only one terminal per species 
for all other Aplastodiscus species/candidate species.
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Appendix
Other specimens studied 

Aplastodiscus cavicola: Brazil: Espírito Santo: Cariacica: 
CFBH 22496; Santa Teresa: UFMG 13126–13129, EI 7354–
7351; Vargem Alta: CFBH 25543. Minas Gerais: Itabira: 
MCNAM 16887, 17425, 17426.
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