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ABSTRACT – The Brazilian Atlantic Forest, despite being one of the most threatened biomes in 
the world, remains one of the great hotspots of global biodiversity and bird endemism. Elevation 
plays a significant role in influencing the high number of endemic bird species in this region. The 
Black-cheeked Gnateater (Conopophaga melanops), endemic to the Atlantic Forest, is typically found 
in lowland forests along the east coast of Brazil, ranging from sea level to 800 meters above sea 
level. Due to its high sensitivity to ecological disturbances, it serves as an excellent bioindicator of 
environmental quality. During a field sampling expedition in Parque Nacional da Serra dos Órgãos, 
we captured two individuals of C. melanops at altitudes of 1287 and 1409 meters. To explain this new 
altitude record, we propose two hypotheses. First, the lack of previous sampling in the highest regions 
of the Atlantic Forest, likely due to limited access and scarce historical studies, may have resulted in the 
underreporting of this species at higher elevations. Second, there is the possibility that bird populations 
are migrating to more pristine areas at higher elevations due to habitat loss in the lowland regions. The 
second hypothesis raises important implications for the conservation of the Black-cheeked Gnateater. 
Since this species relies on intact habitats for its survival, we must consider whether deforestation in its 
historic range could be driving these new altitude records.

Keywords: Occurrence expansion; mountain biodiversity; deforestation; global warming; 
conservation.

Escalar para Sobreviver? Um Novo Limite Altitudinal do Cuspidor-de-máscara-
preta (Conopophaga melanops) na Mata Atlântica

RESUMO – A Mata Atlântica brasileira, apesar de ser um dos biomas mais ameaçados do mundo, 
continua sendo um dos grandes pontos quentes da biodiversidade global e do endemismo de aves. 
O relevo desempenha um papel significativo na influência do grande número de espécies de aves 
endêmicas nesta região. O Cuspidor-de-máscara-preta (Conopophaga melanops), endêmico da Mata 
Atlântica, é tipicamente encontrado em florestas de baixada ao longo da costa leste do Brasil, variando 
do nível do mar a 800 metros de altitude. Devido à sua alta sensibilidade à distúrbios ecológicos, 
ele serve como um excelente bioindicador da qualidade ambiental. Durante uma expedição de 
amostragem de campo no Parque Nacional da Serra dos Órgãos, capturamos dois indivíduos de C. 
melanops a altitudes de 1287 e 1409 metros. Para explicar esse novo registro de altitude, propomos 
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Introduction

The Brazilian Atlantic Forest, despite being 
one of the most threatened biomes in the world 
(Myers et al., 2000), remains one of the great 
centres of avian richness and endemism (Jenkins 
et al., 2015), housing 223 endemic species out of 
a total of 891 (Piacentini et al., 2015). Elevation 
plays a crucial role in influencing the abundance 
of endemic bird species (Vasconcelos e Rodrigues, 
2010; Chaves et al., 2015). The Black-cheeked 
Gnateater (Conopophaga melanops), the sole 
representative of the Conopophaga genus endemic 
to the Brazilian Atlantic Forest, is a passerine bird 
belonging to the Conopophagidae family. Existing 
literature suggests that the Black-cheeked Gnateater 

primarily inhabits lowland forests along the east 
coast of Brazil but can occasionally be found on 
mountain slopes, with recorded altitudes ranging 
from sea level to 800 meters (Parker III et al., 1996; 
Sick, 1997; Mallet-Rodrigues, 2010). One possible 
explanation for the altitudinal distribution limit of 
C. melanops could be competition for the same 
ecological niche with its congener, Conopophaga 
lineata (Wied, 1831), which takes over at altitudes 
exceeding 800 meters in the mountainous regions 
of eastern Brazil (Sick, 1997).

Living within dense forests, the Black-
cheeked Gnateater utilizes the lower stratum for 
foraging on the ground or at low heights (Alves e 
Duarte, 1996). This behaviour makes it challenging 

duas hipóteses: Primeiramente, a falta de amostragem prévia nas regiões mais altas da Mata Atlântica, 
provavelmente devido ao acesso limitado e estudos históricos escassos, pode ter resultado na 
subnotificação dessa espécie em altitudes mais elevadas. Em segundo lugar, existe a possibilidade 
de que as populações de aves estejam migrando para áreas mais preservadas em altitudes mais 
elevadas devido à perda de habitat nas regiões de baixada. A segunda hipótese levanta implicações 
importantes para a conservação do Cuspidor-de-máscara-preta, uma vez que essa espécie depende 
de habitats intactos para sua sobrevivência, devemos considerar se o desmatamento em sua área 
histórica de ocorrência pode estar impulsionando esses novos registros.

Palavras-chave: PARNASO; biodiversidade de montanha; desmatamento; aquecimento global; 
conservação.

¿Escalar para Sobrevivir? Un Nuevo Límite Altitudinal del Cuspidor-de-
mejillas-negras (Conopophaga melanops) en el Mata Atlántica

RESUMEN – A pesar de ser uno de los biomas más amenazados del mundo, la Mata Atlántica 
brasileña sigue siendo uno de los grandes puntos calientes de la biodiversidad global y del endemismo 
de aves. La altitud juega un papel significativo en la influencia del alto número de especies de aves 
endémicas en esta región. El Chupadientes Enmascarado (Conopophaga melanops), endémico de 
la Mata Atlántica, se encuentra típicamente en bosques de tierras bajas a lo largo de la costa este de 
Brasil, desde el nivel del mar hasta 800 metros sobre el nivel del mar. Debido a su alta sensibilidad a 
las perturbaciones ecológicas, sirve como un excelente bioindicador de la calidad ambiental. Durante 
una expedición de muestreo en el Parque Nacional da Serra dos Órgãos, capturamos dos individuos 
de C. melanops a altitudes de 1287 y 1409 metros. Para explicar este nuevo registro de altitud, 
proponemos dos hipótesis: En primer lugar, la falta de muestreo previo en las regiones más altas de la 
Mata Atlántica, probablemente debido al acceso limitado y a escasos estudios históricos, podría haber 
resultado en la subnotificación de esta especie en altitudes más elevadas. En segundo lugar, existe 
la posibilidad de que las poblaciones de aves estén migrando a áreas más prístinas a altitudes más 
elevadas debido a la pérdida de hábitat en las regiones de tierras bajas. La segunda hipótesis plantea 
importantes implicaciones para la conservación del Chupadientes Enmascarado. Dado que esta 
especie depende de hábitats intactos para su supervivencia, debemos considerar si la deforestación 
en su área histórica podría estar impulsando estos nuevos registros de altitud.

Palabras clave: PARNASO; biodiversidad de montaña; deforestación; calentamiento global; 
conservación.
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study of avian malaria involving the local bird 
community, ornithological nets were extended 
between 1,200 and 1,500 meters above sea level 
(22° 26’ 46.216” S 43° 0’ 31.880” W) (Fig. 1-F). 
These ornithological nets, measuring 12 meters 
in length by 3 meters in height with a mesh size 
of 16 mm, were set up individually and in linear 
configurations of three nets, creating 200-meter-
long transects. They were deployed from before 
sunrise until midday and checked every 15 minutes. 
Following capture, the birds were identified using 
the field guide by Sigrist (2014).

All procedures were conducted in accordance 
with the guidelines of the Biodiversity Information 
and Authorization System (Sisbio) of the Instituto 
Chico Mendes de Conservação da Biodiversidade 
(ICMBio), under authorization n. 68906-1/2019, 
and were approved by the Ethics Committee for 
Animal Use at the Universidade Federal de Juiz de 
Fora, under protocol n. 031/2017.

Results

During a field sampling in November 2020 
at PARNASO, two adult males of C. melanops 
were captured (Fig. 1-A/B) at altitudes of 1287 
and 1409 meters. They were sampled for blood 
parasites and then released into the wild. Until 
now, it had been widely believed that the altitudinal 
distribution limit of this species in the Atlantic 
Forest was around 800 meters (Straube, 1989; 
Alves and Duarte, 1996; Sick, 1997; Machado and 
Fonseca, 2000; Alves, 2002; Lopes et al., 2005; 
Lunardi et al., 2007; Piratelli, 2008; Souza, 2008; 
Lima and Ropper, 2009; Mallet-Rodrigues, 2010; 
Manhães and Loures-Ribeiro, 2011; Lima, 2013; 
Melo et al., 2018). However, the records presented 
in this study invite us to reconsider the altitudinal 
limit of the species occurrence.

to observe. Due to its behavioural characteristics, 
the Black-cheeked Gnateater is classified as a 
sedentary bird species that depends on the forest 
interior (Sick, 1997). Its high sensitivity to ecological 
disturbances makes it an excellent bioindicator of 
environmental quality, as it is only found in mature 
forests and significant expanses of Atlantic Forest 
fragments (Machado e Fonseca, 2000; Piratelli 
2008; Manhães e Loures-Ribeiro, 2011; Melo et 
al., 2018). Historically, fragmentation and habitat 
loss have posed threats to bird species in the 
Atlantic Forest (Brooks e Balmford, 1996; Pizo 
e Tonetti, 2020), and anthropogenic changes, 
such as global warming, have driven organisms 
to exhibit movements never observed by science 
(Chen et al., 2011; Tingley et al., 2012), putting 
their conservation at risk. 

Here, we report a new record on the 
altitudinal distribution of C. melanops in Serra dos 
Órgãos National Park.

Material and Methods

The Parque Nacional da Serra dos Órgãos 
(PARNASO) in Teresópolis, Rio de Janeiro, 
Brazil, is located within the Atlantic Forest biome. 
This protected area spans 20,024 hectares and 
encompasses a diverse range of environments, 
from lowland forests along the coastal region 
(below 400 meters) to montane forests (up to 
1,500 meters) and ‘Campos de altitude’ (above 
1,800 meters) (Veloso et al., 1991).

The region’s complex geography includes 
exposed rock peaks covered by grassland vegeta-
tion and valleys with dense forests (Fig. 1-G). 
Ombrophilous forests with large trees, tangles of 
vines, and epiphytes thrive on the slopes of these 
peaks (Fig. 1-C/D/E). For an epidemiological 
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Discussion

Historically, our understanding of a species 
distribution has relied on compiled reports 
from studies conducted over time. However, a 

significant challenge arises in regions that have 
been poorly sampled, such as the high altitudes of 
the Atlantic Forest mountains. These remote and 
often difficult-to-access areas have seen sporadic 

Figure 1	 –	 A/B – Specimens of Conopophaga melanops; C/D/E – Environments of Serra dos Órgãos National Park 
(PARNASO); F – Ornithological net during the fieldwork at the specimen sampling site; G – “Dedo de 
Deus” Peak with dense montane forest on the slopes of the peaks.
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ornithological studies, even spanning more than 
a century (Vasconcelos e Pacheco, 2012; Chaves 
et al., 2015). Consequently, we believe that the 
lack of extensive sampling in these regions may 
have contributed to masking the true altitudinal 
distribution limit of the Black-cheeked Gnateater 
over the years.

In the region where PARNASO is located, 
the Black-cheeked Gnateater has historically 
been observed below 800 meters in altitude 
(Cory e Hellmayr, 1924; Naumburg, 1937; Pinto 
e Camargo, 1961; Scott e Brooke, 1985; Mallet-
Rodrigues e Noronha, 2003a; Mallet-Rodrigues 
e Noronha, 2003b; Mallet-Rodrigues, 2005). 
According to Mallet-Rodrigues (2007), it has 
been considered a ‘reasonably common’ species, 
appearing in more than 50% of bird lists. However, 
the Black-cheeked Gnateater is highly sensitive to 
environmental disturbances and relies on primary 
forests (Machado e Fonseca, 2000; Piratelli, 2008; 
Manhães e Loures-Ribeiro, 2011; Melo et al., 
2018), which are no longer abundant in the region 
today (SOS Mata Atlântica/INPE 2020).

The locations where the new records were 
obtained are within a Federal Protected Area, 
characterized by extensive tracts of preserved 
forests. The lowland areas of the Atlantic Forest 
surrounding PARNASO, which are typical habitats 
for this species distribution (Sick, 1997), have 
historically suffered significant habitat loss and 
biodiversity decline (Collar et al., 1992; Alves 
et al., 2000; Lima et al., 2020). This makes it 
increasingly unlikely for large populations of C. 
melanops to persist (Melo et al., 2018). Hence, 
another plausible explanation for these new 
records could be the Black-cheeked Gnateater 
populations shifting to higher altitudes, where the 
environmental conditions are more conducive to 
their survival (Lunardi et al., 2008; Souza et al., 
2011; Freeman et al., 2018).

Conclusion

Among the two proposed explanations for 
the new record – namely, the absence of sampling 
in the highest regions of the Atlantic Forest and 
the possibility of bird populations relocating to 
better-preserved areas – the latter highlights its 
significance for the conservation of the Black-
cheeked Gnateater. Given that this species relies 
on pristine environments for its survival and is 
considered a bioindicator of habitat quality in 

the Atlantic Forest (Piratelli, 2008), there is a 
credible possibility that deforestation in the vicinity 
of PARNASO is the root cause of these new 
sightings. This hypothesis gains further credibility 
when considering the findings of Lunardi et al. 
(2008) and Melo et al. (2018), which shed light 
on the vulnerability of Black-cheeked Gnateater 
populations within the dwindling forest fragments 
in their historic range.

To confirm this hypothesis, we strongly 
encourage further in-depth studies on Black-
cheeked Gnateater populations, especially in the 
PARNASO region. Additionally, we hope that 
these new records and the issues raised will serve 
as a catalyst for more research in the mountainous 
regions of Brazil. These areas have been historically 
under-sampled despite being rich in biodiversity 
and facing increasing threats in our changing 
planet (WWF, 2020). In conclusion, given the new 
records of C. melanops in the Serra dos Órgãos 
National Park, we believe that the altitudinal limit 
of the species occurrence warrants a reevaluation.

Acknowledgments

We thank for Coordenação de Aperfei-
çoamento de Pessoal de Nível Superior (CAPES), 
Fundação Carlos Chagas Filho de Amparo à 
Pesquisa do Estado do Rio de Janeiro (FAPERJ), 
Fundação de Amparo à Pesquisa do Estado de 
Minas Gerais (FAPEMIG), and Conselho Nacional 
de Desenvolvimento Científico e Tecnológico 
(CNPq) for financial support.

References

Alves MAS, Duarte MF. Táticas de forrageamento de 
Conopophaga melanops (Passeiriformes: Formicariidae) 
na área de Mata Atlântica da Ilha Grande, Estado do 
Rio de Janeiro. Ararajuba, 4: 110-112, 1996.

Alves MAS, Pacheco JF, Gonzaga LAP, Cavalcanti RB, 
Raposo MA, Yamashita C, Maciel MC, Castanheira M. 
2000. Aves. In: Bergallo HG, Rocha CFD, Alves MAS, 
Van Sluys M (orgs.). A fauna ameaçada de extinção do 
Estado do Rio de Janeiro, edUERJ, Rio de Janeiro, p 
113-124.

Alves MAS, Rocha CFD, Van Sluys M, Vecchi MB. Nest, 
eggs and effort partitioning in incubation and rearing by 
a pair of the Black-cheecked gnateater, Conopophaga 
melanops (Passeriformes, Conopophagidae), in an 
Atlantic Rainforest area of Rio de Janeiro, Brazil. 
Ararajuba, 10: 67-71, 2002.



Instituto Chico Mendes de Conservação da Biodiversidade

6 Jardim THA et al.

Biodiversidade Brasileira, 13(4): 1-7, 2023
https://doi.org/10.37002/biodiversidadebrasileira.v13i4.2300

Brooks T, Balmford A. (1996). Atlantic forest extinctions. 
Nature 380p.

Chaves AV, Freitas GHS, Vasconcelos MF, Santos FR. 
Biogeographic patterns, origin and speciation of the 
endemic birds from eastern Brazilian mountaintops: a 
review. Systematics and Biodiversity, 13: 1-16, 2015.

Chen I-C, Hill JK, Ohlemüller R, Roy DB, Thomas CD. 
Rapid range shifts of species associated with high levels 
of climate warming. Science, 333: 1024-1026, 2011. 

Collar NJ. (1992). Threatened birds of the America: The 
ICBP/IUCN Red Data Book. Smithsonian Institution 
Press, Cambridge, 558p. 

Cory CB e Hellmayr CE (1924-1927). Catalogue of 
birds of the Americas and the adjacent islands. Field 
Mus. Nat. Hist., Zool, Chicago.

Freeman BG, Scholer MN, Gutierrez VR, Fitzpatrick JW. 
Climate change causes upslope shifts and mountaintop 
extirpations in a tropical Bird community. Proc. Natl. 
Acad. Sci., 115: 11882-11887, 2018. 

Jenkins CN, Alves MAS, Uezu A, Vale MM. Patterns 
of vertebrate diversity and protection in Brazil. PLoS 
ONE, 10: 1-13, 2015. 

Lima AMXD, Roper JJ. Population dynamics of the 
black-cheeked gnateater (Conopophaga melanops, 
Conopophagidae) in southern Brazil. Journal of 
Tropical Ecology, 25: 605-613, 2009 

Lima AMXD, Roper JJ. Early singing onset in the black-
cheeked gnateater (Conopophaga melanops). Revista 
Brasileira de Ornitologia, 21: 5-9, 2013.

Lima RAF et al. The erosion of biodiversity and biomass 
in the Atlantic Forest biodiversity hotspot. Nature 
Communications, 11: 1-16, (2020). 

Lopes LE, Fernandes AM, Marini MA. Diet of some 
Atlantic Forest birds. Ararajuba, 13: 95-103, 2005.

Lunardi VO, Francisco MR, Galletti Jr. PM. Population 
structuring of the endemic black-cheeked gnateater, 
Conopophaga melanops melanops (Vieillot, 1818) 
(Aves, Conopophagidae), in the Brazilian Atlantic 
Forest. Brazilian Journal of Biology, 67: 867-872, 2007. 

Machado RB, Fonseca GBD. The Avifauna of Rio Doce 
Valley, Southeastern Brazil, a Highly. Biotropica, 32: 
914-924, 2000.

Mallet-Rodrigues F. Molt-breeding cycle in passerines 
from a foothill forest in southeastern Brazil. Revista 
Brasileira de Ornitologia, 13: 155-160, 2005.

Mallet-Rodrigues F. The avifauna of low elevations in 
the Serra dos Órgãos, Rio de Janeiro state, south-east 
Brazil. Cotinga, 20: 51-56, 2003a.

Mallet-Rodrigues F. Variação na taxa de captura de 
passeriformes em um trecho de mata atlântica de 

encosta, no sudeste do Brasil. Ararajuba, 11: 111-118, 
2003b.

Mallet-Rodrigues F, Parrini R, Pimentel LMS, Bessa R. 
Altitudinal distribution of birds in a mountainous region 
in southeastern Brazil. Zoologia, 27: 503-522, 2010. 

Manhães MA, Loures-Ribeiro A. Avifauna da Reserva 
Biológica Municipal Poço D’Anta, Juiz de Fora/MG. 
Biota Neotropical, 11: 275-286, 2011. 

Melo DDC, Ferreira AP, Loures-Ribeiro A. Structure 
of understory bird communities in Atlantic Forest 
Remnants in Northeastern Brazil. Acta Scientiarum. 
Biological Sciences, 40: 1-7, 2018.

Myers N, Mittermaier RA, Mittermaier CG, Da Fonseca 
GAB, Kente J. Biodiversity hotspots for conservation 
priorities. Nature, 403: 853-858, 2000.

Naumburg EMB. Studies of birds from eastern Brazil 
and Paraguay, based on a collection made by Emil 
Kaempfer. Bull. Amer. Mus. Nat. Hist., 74: 139-205, 
1937.

Parker III TA, Stotz FD, Fitzpratrick J (1996) Ecological 
and Distributional Databases for Neotropical Birds. 
University of Chicago Press, Chicago. 315p.

Piacentini VQ et al. Annotated checklist of the birds 
of Brazil by the Brazilian Ornithological Records 
Committee/Lista comentada das aves do Brasil pelo 
Comitê Brasileiro de Registros Ornitológicos. Rev. Bras. 
Ornitol., 23: 91-298, 2015. 

Pinto OMO, Camargo EA.  Resultados ornitológicos 
de quatro recentes expedições do Departamento de 
Zoologia ao Nordeste do Brasil, com a descrição de seis 
novas subespécies. Arquivos de Zoologia do Estado de 
São Paulo, 11: 193-284, 1961. 

Piratelli A, Sousa SD, Corrêa JS, Andrade VA, Ribeiro 
RY, Avelar LH, Oliveira EF.  Searching for bioindicators 
of forest fragmentation: passerine birds in the Atlantic 
Forest of southeastern Brazil. Brazilian Journal Biology, 
68: 259-268, 2008. 

Pizo MA, Tonetti VR. Living in a fragmented world: 
Birds in the Atlantic Forest. The Condor, 122: 1-14, 
2020. 

Projeto RADAMBRASIL. (1983). Folhas SF. 23/24, 
Rio de Janeiro/Vitoria: geologia, geomorfologia, 
pedologia, vegetação, uso potencial da terra / Projeto 
RADAMBRASIL [v. 32]. O Projeto, Rio de Janeiro.

Scott DA, Brooke ML. (1985). The endangered avifauna 
of Southeastern Brazil: a report on the BOU/WWF 
expeditions of 1980/81 and 1981/82. In: Diamond 
AW, Lovejoy TE (Eds.) Conservation of Tropical Forest 
Birds. Cambridge: ICBP (Techn.Publ. 4). Princeton 
Univ Pr, Cambridge, p 115-139.



7

Biodiversidade Brasileira, 13(4): 1-7, 2023
https://doi.org/10.37002/biodiversidadebrasileira.v13i4.2300

Climbing for Survival? A New Altitudinal Limit from Black-cheeked Gnateater 
(Conopophaga melanops) in Atlantic Forest

Instituto Chico Mendes de Conservação da Biodiversidade

Sick H. (1997). Ornitologia Brasileira. Nova Fronteira, 
Rio de Janeiro. 726p.

Sigrist T. (2014). Avifauna Brasileira – Guia de Campo 
Avis Brasilis. Avis Brasilis, Vinhedo. 289p.  

Silva JMC, Sousa MC, Castelletti CHM. Areas of 
endemism for passerine birds in the Atlantic Forest, 
South America. Global Ecology and Biogeography, 13: 
85-92, 2004. 

Fundação SOS Mata Atlântica/INPE Instituto Nacional 
de Pesquisas Espaciais). (2020). Atlas dos remanescentes 
florestais da Mata Atlântica. Publishing SOSMA. 
https://cms.sosma.org.br/wp-content/uploads/2021/05/
SOSMA_Atlas-da-Mata-Atlantica_2019-2020.pdf. 
Accessed 19 February 2022.

Souza TV, Lorini ML, Alves MAS, Cordeiro P, Vale MM. 
Redistribution of threatened and endemic Atlantic Forest 
birds under climate change. Natureza Conservação, 9: 
214-218, 2011.

Souza LMD. (2008). Ecologia trófica de Conopophaga 
lineata (Wied, 1831) e Conopophaga melanops (vieillot, 
1818) (aves conopophagidae): aspectos da relação de 
nicho e seleção de presa. Dissertation, Universidade 
Federal de Juiz de Fora. https://repositorio.ufjf.br/jspui/
handle/ufjf/5873

Stattersfield AJ, Crosby MJ, Long AJ, Wege DC, Rayner 
AP. (1998). Endemic bird areas of the world: priorities 
for biodiversity conservation. BirdLife Conservation 
Series, Cambridge.

Straube FC. Notas bionômicas sobre Conopophaga 
melanops (vieillot, 1818) no estado do paraná. 
Biotemas, 2: 91-95, 1989. 

Tingley MW, Koo MS, Moritz C, Rush AC, Beissinger 
SR. The push and pull of climate change causes 
heterogeneous shifts in avian elevational ranges. Global 
Change Biology, 18: 3279-3290, 2012. 

Vale MM, Tourinho L, Lorini ML, Rajão H, Figueiredo 
MSL. Endemic birds of the Atlantic Forest: traits, 
conservation status, and patterns of biodiversity. J. 
Field Ornithol., 89: 193-206, 2018

Veloso HP, Rangel-Filho ALR, Lima JCA. (1991). 
Classificação da vegetação brasileira adaptada a 
um sistema universal. Monography, IBGE (Instituto 
Brasileiro de Geografia). https://biblioteca.ibge.gov.
br/visualizacao/monografias/GEBIS%20-%20RJ/
classificacaovegetal.pdf

Vasconcelos MF, Pacheco JF. The historical contribution 
of scientific collecting activities in the nineteenth and 
twentieth centuries to the knowledge of the avifauna of 
the campos rupestres and campos de altitude eastern 
Brazil. Atualidades Ornitológicas, 168: 52-65, 2012. 

Vasconcelos MF, Rodrigues M. Patterns of biogeographic, 
distribution and conservation of the open-habitat 
avifauna of southeastern Brazilian mountaintops 
(campos rupestres and campos de altitude). Papeis 
Avulsos de Zoologia, 50: 1-29, 2010. 

Studer A, Sousa MCD, Barcena B. Breeding biology 
and nesting success of the endemic Black-cheeked 
Gnateater (Conopophaga melanops). Studies on 
Neotropical Fauna and Environment, 54: 157-162, 
2019. 

World Wildlife Fund (WWF) (2020) Living Planet 
Report 2020 – Bending the curve of biodiversity loss. 
Publishing Living Planet: https://livingplanet.panda.org. 
Accessed 19 February 2022.

Biodiversidade Brasileira – BioBrasil. 
Fluxo Contínuo e Seção Temática: 

Planos de Ação Nacional para Conservação de Espécies Ameaçadas de Extinção
n.4, 2023

http://www.icmbio.gov.br/revistaeletronica/index.php/BioBR

Biodiversidade Brasileira é uma publicação eletrônica científica do Instituto Chico Mendes de Conservação da 
Biodiversidade (ICMBio) que tem como objetivo fomentar a discussão e a disseminação de experiências em conservação 

e manejo, com foco em unidades de conservação e espécies ameaçadas.

ISSN: 2236-2886


