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Resumo.—A Mata Atlântica brasileira é considerada um 
hotspot de biodiversidade, abrigando muitas espécies 

endêmicas e sendo extremamente ameaçada por ações 
antrópicas. Apesar de possuir menos de 15% de vegetação 
natural remanescente, esse bioma abriga atualmente mais 
de 600 espécies de anfíbios, representando mais da metade 
de toda a diversidade de anfíbios brasileiros. No entanto, 
ainda hoje há carência de informações sobre a riqueza e 
distribuição desse grupo nesse bioma. Buscando diminuir 
esse déficit, fornecemos uma lista de anfíbios anuros de 
uma área de Mata Atlântica profundamente fragmentada 
e desprotegida no sudeste do Brasil. Através de trabalhos 
de campo e dados bibliográficos, registramos 44 espécies 
de anfíbios, uma riqueza relevante se comparada com área 
protegida mais próxima, que detém 58 espécies. Além 
disso, trazemos informações sobre a espécie criticamente 
ameaçada Ischnocnema garciai. Constatamos ainda potenciais 
impactos na área devido a presença da rã-touro-americana, 
Aquarana catesbeiana, e da mortandade de anfíbios em cercas 
elétricas. Por fim, nossos dados revelam que, mesmo em áreas 
fragmentadas e desprotegidas, a Mata Atlântica ainda abriga 
uma relevante diversidade de anfíbios.

Although more than two million species have been named 
to date (Bánki et al. 2022), our knowledge of biodiversity is still 
limited (Hortal et al. 2015), including a lack of basic ecological 
data (Etard et al. 2020) as well as a poor understanding of the 
geographic distribution of most described species (Lomolino 
2004). These issues can interact with each other and impair the 
implementation of efficient, data-driven conservation strategies 
(Baranzelli et al. 2023; Diniz-Filho et al. 2023). In this sense, 
species checklists can provide information that can help to fill 
gaps in our knowledge and contribute to the identification of 
areas of conservation priority (e.g., Jenkins et al. 2013; Peixoto 
et al. 2020), as well as for the conservation of specific taxonomic 
groups (see Guedes et al. 2014; E.T. Silva et al. 2018). 
Despite the importance of species checklists, studies involving 
biodiversity surveys have been widely neglected by research 
institutions (Wilson 2017), precisely at a time when current 
extinction rates associated with human-driven global changes 
are 100–1,000 times higher than in the past (Lamkin and 
Miller 2016). Consequently, pervasive knowledge gaps remain, 
particularly in tropical countries (Hopkins 2007; Oliveira et al. 
2017; Moura and Jetz 2021), representing a major barrier to 
the conservation of species in these regions (Collen et al. 2008).
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Abstract.—The Brazilian Atlantic Forest is a biodiversity hotspot, harboring many endemic species threatened by 
anthropogenic actions. Although less than 15% of the natural vegetation remains, this biome currently supports more 
than 600 amphibian species, representing more than half of Brazilian amphibian diversity. However, a notable lack of 
information regarding the richness and distribution of this taxonomic group in this biome persists. To fill in some gaps 
in our knowledge, we provide a checklist of anurans from a highly fragmented unprotected area of the Atlantic Forest 
in southeastern Brazil. Through fieldwork and bibliographic review, we recorded 44 species in the area, a noteworthy 
assemblage, especially when compared with the nearest protected area, which harbors 58 species. Additionally, we 
provide novel data about the critically endangered Garcia’s Small Frog (Ischnocnema garciai), discuss potential impacts 
related to the presence of American Bullfrogs (Aquarana catesbeiana) in the area, and document amphibian mortality 
due to electric fences. In summary, we show that even fragmented and unprotected areas of the Atlantic Forest still 
harbor substantial anuran diversity.
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Amphibians are among the most diverse groups of 
vertebrates, with over 8,800 described species (Frost 2024). 
Of these, 8,009 (91%) species have been assessed by the 
International Union for the Conservation of Nature, with 
about 36% considered threatened with extinction and 
11% with insufficient data (IUCN 2024). Moreover, the 
distributions of a substantial portion of threatened and data-
deficient amphibians fail to or barely overlap with protected 
areas (Nori et al. 2015). This is alarming because outside 
protected areas these species are even more vulnerable to 
population declines due to habitat loss and fragmentation 
(Becker et al. 2010; J. Ribeiro et al. 2020), disease outbreaks 
(Ruggeri et al. 2019; Scheele et al. 2019), climate change 
(Miller et al. 2018), and other threats. Indeed, amphibians 
are likely the vertebrates most threatened with extinctions 
(Hoffmann et al. 2010; Ceballos et al. 2020), and the scarcity 
of basic natural history data and knowledge of geographic 
distributions represent major impediments to their 
conservation (Howard and Bickford 2014; Nori et al. 2018).

With nearly 1,200 species, Brazil stands out for its 
diversity of amphibians, many of which have been described 
only recently (Magalhães et al. 2020; L.A. Silva et al. 2020; 
Segalla et al. 2021). In the Atlantic Forest, a biodiversity 
hotspot for species conservation (Mittermeier et al. 2011), 
the total number of amphibian species exceeds 600 (Rossa-
Feres et al. 2017). The Brazilian Atlantic Forest is by far the 
most degraded biome in the country; due to human pressures 
during the past two centuries, its original forest cover has 
been reduced to only 11.4–16.0% of its original extent, most 
of which is distributed in small, isolated fragments (Ribeiro et 
al. 2009). Nonetheless, the Atlantic Forest continues to stand 
out in terms of its biodiversity. For example, the Serra da 
Mantiqueira, a mountainous area in southeastern Brazil, has 
more than 230 anuran species, 37% of which are endemic, 
making this region one of the most relevant biogeographic 
units for amphibian conservation in this biome (E.T. 
Silva et al. 2018; Peixoto et al. 2020). However, protected 
area networks do not cover the principal centers of anuran 
species richness and endemism in the Serra da Mantiqueira, 
rendering this group particularly vulnerable to habitat loss 
and degradation in the near future (Peixoto et al. 2020).

In this context, we provide a list of anuran species found 
in an unprotected area in the northern part of the Serra da 
Mantiqueira. Additionally, we compare our data on species 
richness with those from an adjacent protected area, provide 
new data on a species of conservation concern (i.e., threatened 
by extinction), and draw attention to potential anthropogenic 
impacts on the local anuran fauna.

Material and Methods
Study site.—We conducted this study in the upper Glória 
River region in the municipalities of Fervedouro and São 

Francisco do Glória, in the “Zona da Mata” of Minas Gerais 
in southeastern Brazil (Fig. 1A-B). The area is drained by the 
Glória River, a tributary of the Muriaé River, which is part of 
the Paraíba do Sul River Basin. The climate is classified as Cwb 
(humid subtropical with dry winters and temperate summers) 
in the Köppen system, with average annual temperature and 
precipitation of 18.8 °C and 1,339 mm, respectively (Alvares 
et al. 2013). The rainy season extends from October to 
April, and the dry season from May to September (Júnior 
et al. 2012). The region is part of the Atlantic Forest biome 
and is in the northern portion of the Serra da Mantiqueira 
(E.T. Silva et al. 2018), which was originally covered by 
tropical and subtropical moist broadleaf forests (Dinerstein 
et al. 2017). It currently supports only small native forest 
remnants near populated areas (M.C. Ribeiro et al. 2011), 
with a landscape matrix of pastures and small plantations. 
Furthermore, the study area is close (about 15 km) to the 
Serra do Brigadeiro State Park (PESB), an Atlantic Forest 
remnant with a rich herpetofauna (Moura et al. 2012a) and 
considered an important area for amphibian conservation in 
the Atlantic Forest biome (Peixoto et al. 2020).

Data collection.—Between September 2018 and 
May 2020, we conducted six campaigns, each spanning 
four consecutive days. Four of these campaigns occurred 
during the rainy season (September, October, December, 
and January) and two during the dry season (May and 
July). We conducted active searches at 19 sites, including 
swamps, artificial and natural ponds, streams, leaf litter, 
and ornamental fish-breeding ponds (Table 1; Fig. 1B). 
During each campaign, sampling was conducted by two 
people from 1700 h to 2200 h for a total sampling effort of 
240 person-hours. We employed visual encounter surveys 
and audio strip transects (Heyer et al. 1994) to identify 
species in the region. In addition to collecting specimens, 
we made audio recordings to assist with subsequent 
species identifications. The collected specimens (License 
ICMBio 10504-1) were deposited in the herpetological 
collection of the Museu de Zoologia João Moojen at the 
Federal University of Viçosa (MZUFV), Viçosa, Minas 
Gerais, Brasil (Appendix I). We supplemented our species 
inventory with additional data in Moura et al. (2012b), 
E.T. Silva et al. (2018), and Macedo et al. (2021).

Our nomenclature follows that in Frost (2024) and we 
identified species using available literature, seeking assistance 
from experts, and by comparing collected animals with 
preserved specimens previously identified and deposited at 
the MZUFV. We followed Rossa-Feres et al. (2017) and E.T. 
Silva et al. (2018) to identify endemics of the Atlantic Forest 
biome. We recorded the conservation status of each species 
nationally and globally based on the threatened species lists of 
Brazil (Ministério do Meio Ambiente 2022) and the IUCN 
Red List (IUCN 2024), respectively.
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Figure 1. Map showing the location of the study area in Minas Gerais, southeastern Brazil (A).  Sampling sites (yellow dots, see Table 1) along the upper 
Glória River (B): the Glória River is marked by blue lines, the boundary of the Parque Estadual da Serra do Brigadeiro (PESB) by red lines, the borders of 
municipalities by black lines, dark green shading indicates remnants of native forests per SOS Mata Atlântica and Instituto Nacional de Pesquisas Espaciais 
(INPA), and pink shading marks urban areas. The distribution of Garcia’s Little Frog (Ischnocnema garciai) (C): type locality (red triangle), previous record 
in Cataguases Municipality (black triangle), and the site of the current study (black dot). MG = Minas Gerais, RJ = Rio de Janeiro, ES = Espírito Santo.

Table 1. Sampling sites in the upper Glória River region, Minas Gerais, southeastern Brazil. Coordinates in datum WGS84.

	 Point	 Coordinates	 Habitat

	 1	 -20.8195, -42.3233	 Fish-breeding ponds in open area
	 2	 -20.8116, -42.3241	 Bank of the Glória River with a narrow strip of riparian forest
	 3	 -20.8090, -42.3262	 Bank of the Glória River with a narrow strip of riparian forest
	 4	 -20.8059, -42.3263	 Swamp and ornamental fish-breeding ponds on the forest edge
	 5	 -20.8087, -42.3352	 Stream on the forest edge
	 6	 -20.8056, -42.3323	 Ornamental fish-breeding ponds in open area
	 7	 -20.7980, -42.3288	 Swamp in an open area
	 8	 -20.7961, -42.3119	 Swamp on the edge of a riparian forest
	 9	 -20.7954, -42.3144	 Riparian forest on the banks of the Glória River
	 10	 -20.7931, -42.3162	 Riparian forest on the banks of the Glória River
	 11	 -20.7887, -42.3145	 Marginal pond in an open area
	 12	 -20.7866, -42.3187	 Marginal pond in an open area
	 13	 -20.7929, -42.3006	 Marginal pond in an open area
	 14	 -20.7931, -42.2941	 Ornamental fish-breeding ponds on the forest edge
	 15	 -20.7823, -42.2999	 Marginal pond in an open area
	 16	 -20.7650, -42.3048	 Marginal pond in an open area
	 17	 -20.7700, -42.3313	 Artificial pond on the edge of riparian forest
	 18	 -20.7531, -42.3427	 Artificial pond on the edge of riparian forest
	 19	 -20.7328, -42.2976	 Swamp and artificial pond on the forest edge
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Results
We recorded 44 anuran species, 16 genera and 10 families 
in the study area (Table 2; Figs. 2–3). Hylidae was the most 
diverse family (n = 20 species, 45% of the total), with almost 

twice as many species as in Leptodactylidae (n = 11; 25%), 
the second most diverse family. The other families were 
represented by similar numbers of species: Brachycephalidae (n 
=3), Bufonidae (n = 3), Microhylidae (n = 2), Craugastoridae 

Figure 2. Anuran species recorded in the upper Glória River region, Minas Gerais, southeastern Brazil: (A) Adenomera thomei, (B) Boana albomarginata, 
(C) B. albopunctata, (D) B. crepitans, (E) B. semilineata, (F) B. faber, (G) Dendropsophus pseudomeridianus, (H) D. minutus, (I) D. elegans, (J) Leptodactylus 
latrans, (K) L. cupreus, (L) L. fuscus, (M) L. barrioi, (N) Rhinella granulosa, (O) Rhinella gr. crucifer.
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Table 2. Anuran species recorded in the upper Glória River region, Minas Gerais, southeastern Brazil. * = Endemic to the Atlantic Forest 
biome (Rossa-Feres et al. 2017; Magalhães et al. 2020); ** = critically endangered (Bastos et al. 2023; IUCN SSC Amphibian Specialist 
Group & Instituto Boitatá de Etnobiologia e Conservação da Fauna 2023); *** = invasive species.

Family/Species	 Source

Brachycephalidae
Ischnocnema garciai Taucce, Canedo, and Haddad 2018 *, **	 E.T. Silva et al. (2018)
Ischnocnema izecksohni (Caramaschi and Kisteumacher 1989) *	 This study, E.T. Silva et al. (2018)

Bufonidae
Rhinella gr. crucifer 	 This study, E.T. Silva et al. (2018)
Rhinella crucifer (Wied-Neuwied 1821) *	 This study, E.T. Silva et al. (2018), Macedo et al. (2021)
Rhinella granulosa (Spix 1824)	 This study

Craugastoridae
Haddadus binotatus (Spix 1824) *	 This study, E.T. Silva et al. (2018)

Odontophrynidae
Proceratophrys boiei (Wied-Neuwied 1824) *	 E.T. Silva et al. (2018)

Cycloramphidae
Thoropa miliaris (Spix 1824) *	 This study, E.T. Silva et al. (2018)

Hylidae
Bokermannohyla caramaschii (Napoli 2005) *	 E.T. Silva et al. (2018)
Dendropsophus elegans (Wied-Neuwied 1824) *	 This study
Dendropsophus berthalutzae (Bokermann 1962) *	 Moura et al. (2012)
Dendropsophus minutus (Peters 1872)	 This study
Dendropsophus branneri (Cochran 1948) *	 E.T. Silva et al. (2018)
Dendropsophus pseudomeridianus (Cruz, Caramaschi, and Dias 2000) *	 This study
Boana albomarginata (Spix 1824) *	 This study, E.T. Silva et al. (2018)
Boana albopunctata (Spix 1824) *	 This study, E.T. Silva et al. (2018)
Boana crepitans (Wied-Neuwied 1824)	 This study
Boana faber (Wied-Neuwied 1821)	 This study, E.T. Silva et al. (2018)
Boana pardalis (Spix 1824) *	 This study, E.T. Silva et al. (2018)
Boana polytaenia (Cope 1870) *	 This study, E.T. Silva et al. (2018)
Boana semilineata (Spix 1824) *	 This study, E.T. Silva et al. (2018)
Scinax argyreornatus (Miranda-Ribeiro 1926) *	 E.T. Silva et al. (2018)
Scinax crospedospilus (A. Lutz 1925) *	 This study, E.T. Silva et al. (2018)
Scinax alter (B. Lutz 1973) *	 This study, E.T. Silva et al. (2018)
Scinax eurydice (Bokermann 1968) *	 This study
Scinax fuscomarginatus (A. Lutz 1925)	 This study
Scinax fuscovarius (A. Lutz 1925)	 This study, E.T. Silva et al. (2018)
Scinax gr. ruber	 This study

Leptodactylidade
Adenomera marmorata Steindachner 1867 *	 This study
Adenomera thomei (Almeida and Angulo 2006) *	 This study
Leptodactylus barrioi  Silva, Magalhães, Thomassen, Leite, Garda, Brandão, Haddad,  
Giaretta, and Carvalho 2020	 This study
Leptodactylus cupreus Caramaschi, Feio, and São Pedro 2008 *	 This study
Leptodactylus fuscus (Schneider 1799)	 This study
Leptodactylus furnarius Sazima and Bokermann 1978 	 This study
Leptodactylus latrans (Steffen 1815) *	 This study, E.T. Silva et al. (2018)
Leptodactylus mystacinus (Burmeister 1861)	 This study
Physalaemus signifer (Girard 1853) *	 E.T. Silva et al. (2018)
Physalaemus feioi Cassini, Cruz, and Caramaschi 2010 *	 This study 
Physalaemus cuvieri Fitzinger 1826	 This study
Pseudopaludícola mystacalis (Cope 1887)	 This study

Ranidae
Aquarana catesbeiana (Shaw 1802) ***	 This study

Microhylidae
Chiasmocleis schubarti Bokermann 1952 *	 E.T. Silva et al. (2018)
Elachistocleis cesarii (Miranda-Ribeiro 1920)	 This study, E.T. Silva et al. (2018)

Phyllomedusidae
Phyllomedusa burmeisteri Boulenger 1882 *	 This study
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(n = 1), Odontophrynidae (n = 1), Cycloramphidae (n = 1), 
Ranidae (n = 1), and Phyllomedusidae (n = 1). 

Two-thirds of all recorded species (n = 29, 66%) are 
endemic to the Atlantic Forest biome (Rossa-Feres et al. 2017; 
Magalhães et al. 2020). Among them, Garcia’s Little Frog 
(Ischnocnema garciai) is listed as critically endangered (CR) 
on both the Brazilian List of Endangered Species (Ministério 
do Meio Ambiente 2022) and the IUCN Red List (IUCN 
SSC Amphibian Specialist Group & Instituto Boitatá de 
Etnobiologia e Conservação da Fauna 2023). With regard 
to potential impacts on native anurans, we highlight the 
American Bullfrog (Aquarana catesbeiana), an exotic North 
American anuran species recorded in the study area. We also 
documented the deaths of native amphibians by electrocution 
due to electric fences used around fish-farming tanks (Fig. 4).

Discussion
The amphibian species richness recorded in the study area 
represents approximately 18% of the known anuran diversity 
in the Serra da Mantiqueira (234 species; E.T. Silva et al. 
2018). Although this figure appears modest, it takes on greater 
significance within a regional context. When compared to 

the anuran diversity in the Serra do Brigadeiro State Park 
(PESB), the species richness we found in the upper Glória 
River region accounts for 75% of the diversity in the PESB 
(58 species; Moura et al. 2012a), which, in addition to being 
a protected area, is perhaps the most-studied area in the Serra 
da Mantiqueira. Furthermore, 13 species found in the upper 
Glória River region are absent from the PESB, including 
forest-dependent anurans such as Garcia’s Little Frog 
(Ischnocnema garciai), Marbled Tropical Frog (Adenomera 
marmorata), and Schubart’s Humming Frog (Chiasmocleis 
schubarti). Considering that 29 species on our list are endemic 
to the Atlantic Forest biome (Rossa-Feres et al. 2017), these 
findings highlight the importance of anuran inventories even 
in human-impacted areas. Despite lacking legal protection, 
these areas are essential for safeguarding the taxonomic 
diversity and evolutionary history of Atlantic Forest anurans 
(E.T. Silva et al. 2018).

The discovery of Garcia’s Little Frog (Ischnocnema 
garciai), listed as critically endangered (CR) in both the red 
lists of Brazil (Ministério do Meio Ambiente 2022) and the 
IUCN (IUCN SSC Amphibian Specialist Group & Instituto 
Boitatá de Etnobiologia e Conservação da Fauna 2023) in the 

Figure 3. Anuran species recorded in the upper Glória River region, Minas Gerais, southeastern Brazil: (A) Scinax eurydice, (B) S. fuscovarius, (C) S. alter, 
(D) Elachistocleis cesarii, (E) Haddadus binotatus, (F) Aquarana catesbeiana, (G) Thoropa miliaris, (H) Physalaemus cuvieri, (I) P. feioi. 
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study area provides crucial information for its conservation. 
The species was described by Taucce et al. (2018) from 
specimens collected in a small forest fragment in Usina da 
Fumaça, Municipality of Muriaé, Minas Gerais, Brazil. 
The critically endangered listing is primarily attributable to 
the species’ limited extent of occurrence (4 km2) and area 
of occupancy (4–5 km2) when the species was thought to 
be restricted to its type locality (Bastos et al. 2023; IUCN 
SSC Amphibian Specialist Group & Instituto Boitatá de 
Etnobiologia e Conservação da Fauna 2023). However, our 
results extend the known range of this species (Fig. 1C) with 
records in a forest fragment in our study area and another 
in the Municipality of Cataguases (Silva et al. 2018). In 
light of IUCN criteria (IUCN 2024), these records could 
lower the species’ threat level to endangered (EN) due to 
the increase in its extent of occurrence (360 km2) and area 
of occupancy (12 km2), although those calculations assume 
continuous occupancy. Furthermore, this finding underscores 
the importance of even small forest fragments for sustaining 
anuran populations in landscapes altered by humans (see also 
Almeida-Gomes et al. 2008, Lisboa et al. 2021).

Regarding the potential impacts on anurans in our study 
area, we note the presence of American Bullfrogs (Aquarana 
catesbeiana). This invasive species was commonly found 
reproducing in artificial ponds, such as ornamental fish-
breeding tanks (Fig. 4A), where we observed attempts by fish 
farmers to control this frog by killing the tadpoles (Fig. 4B), 
which compete with ornamental fish for food. However, we 
did not observe any form of control for populations of this 
invasive species in artificial ponds not used for fish-farming. 

The voracious American Bullfrog is primarily distributed 
in southern and southeastern regions of Brazil (Jorgewich-
Cohen et al. 2022; J. Ribeiro and Toledo 2022), where its 
diet includes other anurans (E.T. Silva et al. 2011; Leivas et al. 
2012). Besides acting as a predator, the American Bullfrog can 
indirectly impact native anurans by triggering, for example, 
changes in habitat use (Silveira and Guimarães 2021) and 
vocalization behavior (Medeiros et al. 2017). However, 
perhaps the most dangerous impact is a result of its potential 
as a reservoir of the fungus Batrachochytrium dendrobatidis 
(Schloegel et al. 2010), a major cause of amphibian declines 
worldwide (Scheele et al. 2019). The presence of this invasive 
species poses many risks to local native species, especially to 
the critically endangered Garcia’s Little Frog, particularly 
in light of the risk of the American Bullfrog expanding its 
distribution to the nearby PESB (Moura et al. 2012a).

We recorded for the first time in Brazil the death of 
anurans by electrocution due to electric fences. In our study 
area, several properties have small ornamental fish-breeding 
ponds (Fig. 4A). Many of these ponds are fully enclosed by 
electric fences to deter predators such as otters. On a rainy 
night, we observed about 20 dead anurans electrocuted in a 
single pond of approximately 18 m2. The electrocuted spe-
cies included Semi-lined Treefrogs (Boana semilineata) (Fig. 
4C–E), Common Snouted Treefrogs (Scinax gr. ruber) (Fig. 
4F), Maracas Snouted Treefrogs (S. eurydice), and Elegant 
Forest Treefrogs (Dendropsophus elegans). We found freshly 
killed anurans as well as some in advanced stages of decom-
position, indicating this to be a recurring event, possibly since 
the implementation of the electric fences. Deadly interac-

Figure 4. Negative anthropogenic effects on anurans in the upper Glória River region, Minas Gerais, southeastern Brazil: (A) Ornamental fish-farming 
ponds and (B) American Bullfrog (Aquarana catesbeiana) tadpoles captured in these ponds; anurans electrocuted by electric fences surrounding fish-farming 
ponds: (C–E) Boana semilineata and (F) Scinax gr. ruber.
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tions of amphibians with electric fences are correlated with 
body mass (Pietersen 2022), wherein smaller animals can pass 
through the fences without making contact with the ener-
gized wire (Holt et al. 2021). However, in our case, the elec-
tric fences were constructed using a metallic mesh with about 
2-cm gaps, through which even small animals could not pass 
without contacting the energized wires. This issue might be 
exacerbated on rainy days, as wetter soil could increase con-
ductivity and decrease survivorship of electrocuted animals. 
Although our data are limited, electric fences could negatively 
impact population dynamics of anurans, especially larger-
scale projects or ponds in areas with threatened species.

Another negative stressor impacting amphibian 
populations in the study area is the construction of small 
hydroelectric power plants (PCHs) and hydroelectric 
generating stations (CGHs). The course of the Glória 
River in the study area involves considerable elevational 
relief, including waterfalls, making it eminently suitable 
for the installation of such hydro projects. While their 
territorial scope and impact are much smaller than those of 
large hydroelectric plants (Perius and Carregaro 2012), the 
construction of PCHs and CGHs can lead to changes or even 
the elimination of ideal habitats for amphibian reproduction. 
Several species, such as Barrio’s Mustache Frog (Leptodactylus 
barrioi), Copper Frog (L. cupreus), and Schubart’s Humming 
Frog (C. schubarti), were recorded in temporary pools in 
riparian forests along the Glória River where a CGH was later 
constructed (ETS, pers. obs.). The restoration of native forest 
vegetation along the Glória River’s banks, such as through 
environmental compensation programs by companies that 
impact the local environment, is an important measure for 
the persistence of amphibians in the region, particularly if 
restoration is implemented in flooded ephemeral habitats.

In conclusion, our results demonstrate that, despite nega-
tive human impacts, the upper Glória River region harbors 
remarkable amphibian diversity. Among the species recorded 
in the area, we highlight the presence of a critically endangered 
native species and an invasive species, of which the potential 
negative impacts on native species likely are already in place. 
On a broader scale, our findings underline the importance of 
the studied area for the conservation of Atlantic Forest anurans 
in the Serra da Mantiqueira and highlight the potential of the 
region for additional scientific investigations of this group.
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Appendix I. List of specimens collected in the upper Glória River region: Municipality of Fervedouro, Minas Gerais, Brazil: 
Chiasmocleis schubarti (MZUFV 19322-326), Leptodactylus cupreus (MZUFV 19719). Municipality of São Francisco do Glória, 
Minas Gerais, Brazil: Adenomera marmorata (MZUFV 19663), Boana albomarginata (MZUFV 19652), Boana albopunctata 
(MZUFV 19653, 20042, 20264-65), Boana crepitans (MZUFV 19519-23), Boana faber (MZUFV 19493), Boana semilineata 
(MZUFV 19692-93, 19696, 19700), Dendropsophus elegans (MZUFV 19662, 20044), D. minutus (MZUFV 20267), D. 
pseudomeridianus (MZUFV 19710-12), Elachistocleis cesarii (MZUFV 19646-47, 19657-58), Haddadus binotatus (MZUFV 
19491-92), Leptodactylus barrioi (MZUFV 20043, 20276), Leptodactylus fuscus (MZUFV 19651), Leptodactylus latrans (MZUFV 
19494), Aquarana catesbeiana (MZUFV 19517-18, 20268), Phyllomedusa burmeisteri (MZUFV 19655, 20263), Physalaemus 
cuvieri (MZUFV 20274-75, 20279), Rhinella gr. crucifer (MZUFV 19512, 19514-16, 19559), Rhinella crucifer (MZUFV 19511), 
Rhinella granulosa (MZUFV 19513, 19648), Scinax alter (MZUFV 19702), Scinax eurydice (MZUFV 19716, 20277-78, 20455), 
Scinax fuscovarius (MZUFV 19654, 19664, 20040-41, 20269), Scinax gr. ruber (MZUFV 19650), Thoropa miliaris (MZUFV 
19649, 20266), Pseudopaludicola mystacalis (MZUFV 20456)


