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Revisada: 13 Julio 2021 Tropical regions harbor the highest amphibian biodiversity, nevertheless, information on species
Aceptada: 19 Octubre 2021 composition is lacking in most areas yet these baseline data are essential to guide conservation
strategies. The goal of the present study was to survey the anurans of a Private Natural Heritage
Reserve named Mata Estrela, a fragment of about 26 km? in the Northern Atlantic Forest, Brazil.
The study was carried out as an active census in June 2015. We found 27 anuran species assigned
to five families: Bufonidae (2 spp.), Craugastoridae (1 sp.), Hylidae (11 spp.), Leptodactylidae
(12 spp.) and Phyllomedusidae (1 sp.). All species are widespread in the Atlantic forest as well
as in other South American ecoregions. Descriptions of local diversity such as this one are a
fundamental baseline for conservation work and are especially needed in the northern limits
of the Atlantic forest, for which there is still a huge lack of biological knowledge.
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The Neotropical region harbours the highest am- with ca. 14% of the over 8 000 current amphibian
phibian diversity in the world (Baillie et al., 2010). species (AmphibiaWeb, 2021). More than half of
For example, South America hosts about three times the Brazilian amphibian diversity is found in the
more amphibian species than Africa (Wells, 2007), threatened Atlantic Forest, characterized by a high
and Brazil leads in amphibian diversity worldwide degree of endemism with over 80% of anuran species
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restricted to this ecoregion (Rossa-Feres et al., 2017).

Originally the Atlantic Forest extended for
ca. 1300 km” in the east coast of Brazil. Currently,
however, only 11% of its original vegetation rema-
ins in very fragmented pieces (Ribeiro et al., 2009;
Tabarelli et al., 2010). The northern Atlantic Forest
is currently in its worst state of conservation, with
most fragments covering less than 100 km? and
almost half of the remaining forest is less than 100
m from the forest edges (Ribeiro et al, 2009). The
northern Atlantic Forest is presently in its most dire
state of conservation (Ribeiro et al., 2009). This
scenario reinforces the need for amphibian surveys
in the northen fragments as the rapid and ongoing
decline of amphibians worldwide is mainly related
to anthropogenic actions (Stuart et al., 2004; Lips et
al., 2005; Verdade et al., 2012). Recent efforts have
been directed to uncover amphibian diversity in the
northern Atlantic Forest (e.g. Santana et al., 2008;
Morato et al., 2011; Pazinato et al., 2013; Palmeira
and Gongalves 2015; Pereira et al., 2016; Barbosa
et al., 2017; Leite-Filho et al., 2017; Roberto et al.,
2017; Dubeux et al., 2020), but some gaps still need
to be filled. Understanding which species occur in
a certain region is the first step for conservation
management (Vilela et al., 2018).

In this work, our objective was to carry out a
rapid inventory of the anuran fauna in the private
reserve of the Mata Estrela natural heritage, a frag-
ment of Atlantic Forest located in the municipality of
Baia Formosa, State of Rio Grande do Norte, Brazil.

The anuran survey was carried out in the Pri-
vate Natural Heritage Reserve Mata Estrela (RPPN
Mata Estrela) (06°22°53”South, 35°01°06” West;
WGS 84; 34 m a.s.l; Fig. 1), municipality of Baia
Formosa, Rio Grande do Norte State, Brazil. This
protected area is 20,35 km? and mainly covered by
semideciduous forest (18,88 km?), sand dunes (0,82
km?) and lagoons (0,65 km?) (Govindin and Miller,
2015). The climate is classified as tropical with dry
summers (according with Kdppen criteria, Alvares et
al., 2013) and annual temperature and rainfall of 25.8
°Cand 1504 mm, respectively (EMPARN, 2019). The
vegetation is composed mainly by ombrophilous
forest (Dorado et al., 2006).

We sampled the study area for two nights (June
3 and 4, 2015). Individuals were located by active
search (visual and acoustic encounter searches)
in nocturnal transects in the middle of the forest
lasting at least one hour each and in reproductive
places such as puddles in roads, lakes and weirs.
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Figure 1. Satelite image of the Private Natural Heritage Reserve
Mata Estrela (with boundaries shown in orange). Inset map is
South America with rectangle showing the study area.

Two transects were carried out in the forest, one on
the road at the edge of the forest and three around
lakes and weirs. During each transect (between
17:00 — 23:00 h), 12 hours/collector were invested,
where six observers walked slowly with headlights
in search of frogs under the leaves or branches of
bushes, moving litter and felling trunks and branches
in all microhabitats suitable for the presence of frogs
(Heyer et al., 1994) (Fig. 2).

All observed individuals were registered, and
at least five individuals of each species was collected
(Collection authorization ICMBio/SISBIO 48770)
and deposited in the Colegdo Herpetologica do Museu
de Historia Natural of Universidade Federal de Ala-
goas (MHN-UFAL) following the standard protocol
of euthanasia and fixation (Resolu¢io CFMV N°

Figure 2. Survey sites of Private Natural Heritage Reserve Mata
Estrela, municipality of Baia Formosa, Rio Grande do Norte
state, Brazil. A - C: lagoons; D: temporary pool.



1000 de 11 de maio de 2012). Morphological iden-
tification was performed using available literature,
consulting specialists, and the taxonomy followed
Frost (2021).

The conservation status of each species was
based on the Red List of the International Union for
the Conservation of Nature and Natural Resources
(TUCN, 2022) and the Livro Vermelho da Fauna Bra-
sileira Ameagada de Extingdo (ICMBio, 2018). The
geographic distribution of the observed anurans was
obtained from Haddad et al. (2013) and Frost (2021).

In total, 1122 individuals of anurans of 27
species, eleven genera and five families were re-
corded visually (68.7%) and/or vocally (31.3%).
One-hundred twenty one specimens were collected,
to compose the witness material. Leptodactylidae
and Hylidae were the most diverse families with
twelve and eleven species, respectively, followed by
Bufonidae (two species), Craugastoridae and Phy-
llomedusidae (one species each; Table 1; Figs. 3 - 5).
The most abundant species was Scinax nebulosus
(Spix, 1824) (119) and together with Pseudopaludi-
cola mystacalis (Cope, 1887) (112), Dendropshohus
branneri (Cochran, 1948) (89), Pleurodema diplo-
lister (Peters, 1870) (82), Scinax x-signatus (Spix,
1824) (76), Leptodactylus fuscus (Schneider, 1799)
(61), Pristimantis ramagii (Boulenger, 1888) (56),
Leptodactylus troglodytes Lutz, 1926 (52), Dendrop-
sophus oliveirai (Bokermann, 1963) (51), D. nanus
(Boulenger, 1889) (45), Leptodactylus macrosternum
Miranda-Ribeiro, 1926 (45), and Pseudopaludicola
pocoto Magalhaes, Loebmann, Kokubum, Haddad,
and Garda, 2014 (45) were responsible for 74% of the
records (n = 833) (Fig. 6). All species were classified
as least concern according to ICMBio (2018) and
IUCN (2022), except Pithecopus gonzagai Andrade,
Haga, Ferreira, Recco-Pimentel, Toledo and Bruschi,
2020” which was not evaluated so far.

Only three anuran surveys are available for
the Atlantic Forest fragments located less than 100
km from the RPPN Mata Estrela. The Guaribas
Biological Reserve (REBio Guaribas, Paraiba) is 33
km south of the RPPN and has an area of 43,21 km?,
formed by several formations with a predominantly
flat landscape, with fragments of savannah, Atlantic
Forest, Semideciduous Seasonal Forest and tableland
vegetation, where thirty-four species of frogs were
recorded using drop traps and 9720 hours/person
of active search (Mesquita et al., 2018). Another
survey in Paraiba was carried out in the Benjamim
Maranhao Botanical Garden (Mata do Buraquinho),
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88 km south of the Mata Estrela RPPN, an area of
5,15 km?, comprising typical Atlantic Forest vege-
tation. Sixteen species of anurans were recorded
in 60 days of sampling effort distributed over a
year (August 2011 to July 2012, Leite-Filho et al,
2017). At the Escola Agricola de Jundiai, state of Rio
Grande do Norte, 70 km north of the Mata Estrela
RPPN, it is characterized by direct contact between
Caatinga and Atlantic Forest, 34 species of anurans
were recorded during 11 months of active survey
and is characterized by vegetation of Caatinga and
Atlantic Forest (Magalhaes et al, 2013). Each of
these locations have peculiarities that can influence
their compositions (Moraes et al., 2007; Gambale
et al., 2014). For example, the Mata do Buraquinho
is isolated in a densely populated region, under
great pressure from the surrounding communities
(Santana et al., 2008). A different situation from
Mata Estrela and REBio Guaribas, which are in
sugarcane plantation areas, despite having areas in
contact with urbanized stretches, do not suffer to the
same degree (Govindin and Miller, 2015; Mesquita
et al., 2018 ). On the other hand, the Escola Agri-
cola de Jundiai, despite being outside the sugarcane
plantation areas, is located in an important food
production hub for the region (Marinho et al., 2021).
Hylidae and Leptodactylidae were the most diverse
families in the RPPN Mata Estrela. This result was
similar to other surveys in the northern Atlantic For-
est, for example (Santana et al., 2008; Palmeira and
Gongalves 2015; Leite-Filho et al., 2017 and Melo et
al., 2018; Mesquita et al., 2018; Dubeux et al., 2020).
Hylids have many morphological adaptations to sev-
eral types of environments (the presence of adhesive
discs in their fingers, for example) that allow them
to explore a greater diversity of surfaces (Cardoso et
al., 1989). Leptodactylids are ecologically generalists
that are resistant to open areas, with most species
depending on the presence of water bodies for their
reproduction (Coelho and Oliveira, 2010).

An investment of more days in the field,
respecting seasonality, combined with other com-
plementary methods for sampling anurans (such
as drop traps), as well as in other available environ-
ments, not sampled in this study, may reveal greater
species richness. In fact, nocturnal searching, espe-
cially in water bodies has been shown to be more
efficient to record large numbers of anuran species
because they are water dependent for their repro-
duction (Brassaloti et al., 2010). Nevertheless some
authors have recommended the use of more than one
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Figure 3. Anurans of the Private Natural Heritage Reserve Mata Estrela, municipality of Bafa Formosa, Rio Grande do Norte State,
Brazil. A. Rhinella granulosa (Spix, 1824). B. R. diptycha (Cope, 1862). C. Pristimantis ramagii (Boulenger, 1888). D. Boana albomar-
ginata (Spix, 1824). E. B. crepitans (Wied-Neuwied, 1824). E. B. raniceps (Cope, 1862). G. Dendropsophus branneri (Cochran, 1948).
H. D. minutus (Peters, 1872).
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Figure 4. Anurans of the Private Natural Heritage Reserve Mata Estrela, municipality of Baia Formosa, Rio Grande do Norte State,
Brazil. A. Dendropsophus nanus (Boulenger, 1889). B. D. oliveirai (Bokermann, 1963). C. Scinax nebulosus (Spix, 1824). D. S. fuscovarius

(Lutz, 1925). E. Adenomera hylaedactyla (Cope, 1868). E. Leptodactylus fuscus (Schneider, 1799). G. L. macrosternum Miranda-Ribeiro,
1926. H. L. mystaceus (Spix, 1824).
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Figure 5. Anurans of the Private Natural Heritage Reserve Mata Estrela, municipality of Baia Formosa, Rio Grande do Norte State,
Brazil. A. Leptodactylus natalensis Lutz, 1930. B. L. podicipinus (Cope, 1862). C. L. troglodytes Lutz, 1926. D. L. vastus Lutz, 1930. E.

Physalaemus cuvieri Fitzinger, 1826. E. Pleurodema diplolister (Peters, 1870). G. Pseudopaludicola mystacalis (Cope, 1887). H. Pithecopus
gonzagai Andrade, Haga, Ferreira, Recco-Pimentel, Toledo, and Bruschi, 2020.
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Figure 6. Total number of anurans recorded in the Private
Natural Heritage Reserve Mata Estrela, municipality of Baia
Formosa, Rio Grande do Norte State, Brazil between June 03
- 04,2015 (N = 1122). Scinax nebulosus, Pseudopaludicola mys-
tacalis, Dendropsophus branneri, Pleurodema diplolister, Scinax
x-signatus, Leptodactylus fuscus, Pristimantis ramagii, Lepto-
dactylus troglodytes, Dendropsophus oliveirai, Dendropsophus
nanus, Leptodactylus macrosternum, Pseudopaludicola pocoto,
Scinax fuscomarginatus, Adenomera hylaedactyla, Leptodactylus
podicipinus, Leptodactylus vastus, Boana raniceps, Leptodactylus
natalensis, Rhinella granulosa, Physalaemus cuvieri, Dendropso-
phus. minutus, Boana crepitans, Pithecopus gonzagai, Rhinella
diptycha (Cope, 1862), Boana albomarginata, Leptodactylus
mystaceus, Boana sp.

sampling method to optimize the area and increase
the number of species recorded (Ribeiro-Junior et
al., 2008; Condez et al., 2009; Fonseca et al., 2019).

Environmental impacts caused by anthropo-
genic actions comprise the majority of the respon-
sibility for biodiversity loss. Private protected areas
such as the RPPN Mata Estrela preserve essential
environmental conditions to sustain populations
of amphibians and other vertebrates dependent on
forested habitats (e.g. Alouatta belzebul (Linnaeus,
1766), the Guariba monkey). Thus, the Mata Estrela
RPPN can be considered an important area of the
Atlantic Forest in its northern portion, with a good
level of conservation.
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