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Abstract: The lowland Atlantic Forest, at altitudes of below 500 m, is highly fragmented, 
and is home to many threatened species of birds. The Brazilian state of Rio de Janeiro 
has a high concentration of threatened birds in the Americas and is an important 
residual of the dense ombrophilous formations of the Atlantic Forest, which includes 
the Reserva Biológica União, a high priority area for conservation of Atlantic Forest birds. 
This study compiled empirical and secondary records of threatened birds in this reserve 
and discusses potential factors determining their local occurrence. Since 2008, regular 
observations, including transect surveys and mist-netting, in addiction to secondary 
data, have provided records of 306 bird species, of which 49 appear on red lists at some 
level (state, national or global), including 34 listed as endangered, of which 13 are listed 
globally, eight of them dependent on well-conserved lowland rainforest. Future studies 
should include new areas of the reserve, with the aim of confirming the presence of 
additional threatened species. The long-term conservation of this fauna will depend not 
only on the adequate management of the reserve, but also the reestablishment of its 
connectivity with adjacent forest fragments and upland areas in the state. 

Key words: Dense ombrophilous lowland forest, avifauna conservation, protected area, 
southeastern Brazil.

INTRODUCTION
The Brazilian Atlantic Forest is one of the most 
threatened biomes on the planet, and has long 
been considered to be a biodiversity hotspot 
(Myers et al. 2000, Marchese 2015). Only 28% of 
the original forest cover of this conservation 
priority region now remains standing (Rezende 
et al. 2018), and this biome has the largest 
number of threatened species and subspecies 
found anywhere in Brazil, including 75.6% of the 
country’s threatened endemic species. Dense 
Ombrophilous Lowland Forest is a vegetational 
physiognomy occurring in coastal plains (up 
to approx. 50 m elevation), from Amazon, over 

Northeast region up to the proximities of São 
João river Basin in Rio de Janeiro State (IBGE 
2012). The lowland forests and submontane 
forest (from about 50m to 500m elevation) (IBGE 
2012) of southeastern Brazil have the largest 
number of threatened species, which represent 
almost half of the threatened taxa found in this 
biome (Marini & Garcia 2005). 

The entire Brazilian state of Rio de Janeiro 
lies within the Atlantic Forest domain. While it is 
the country’s third smallest state, covering only 
0.5% of its total area (IBGE 2012), the diversity 
of bird species in Rio de Janeiro is among the 
greatest found anywhere in the Americas. In fact, 
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the 806 species found in this state represent 
41% of the total number of bird species known 
to occur in Brazil (Gagliardi & Serpa 2022, 
Pacheco et al. 2021). Rio de Janeiro state is 
also considered to be the territory that has the 
greatest concentration of threatened passerines 
in the Americas (Manne et al. 1999). The low-lying 
forests of Rio de Janeiro state potentially contain 
the largest number of threatened bird species in 
this region, primarily in areas at elevations of 
less than 300 m on the southern and eastern 
slopes of the Serra dos Órgãos, Macaé de Cima, 
and Desengano mountain ranges (Jenkins et 
al. 2011). These areas combine lowland forests, 
at elevations of up to approximately 50 m 
above sea level (asl) and submontane forests, 
at 50–500 m asl (IBGE 2012). The lowland and 
submontane forests below 300 m asl have been 
the most impacted by deforestation, and are, 
proportionately, the areas mostly excluded of 
legal protection in the state (Costa et al. 2009). 

The Reserva Biológica União (REBIO União) 
is one of the few remaining areas of lowland 
Atlantic Forest in the state of Rio de Janeiro that 
is under legal protection. Models of potential 
distribution indicate that this reserve is one of 
the areas with the largest number of threatened 
bird species in the state, according to any one 
of the three pertinent red lists, that is, the 
global IUCN list, the national list of the Brazilian 
Environment Ministry (MMA), and the Rio de 
Janeiro state list (Harris et al. 2005, Jenkins 
et al. 2011). Previous studies have highlighted 
the importance of the REBIO União for the 
conservation of the regional biota (Whitney & 
Pacheco 1995, Alves et al. 2000, 2009, Pacheco 
et al. 2010, Harris et al. 2005, Jenkins et al. 2011), 
and this area is considered to be an important 
bird area (IBA) by BirdLife International (Bencke 
et al. 2006). However, while many ornithological 
field studies have been conducted in the REBIO 
União since 1989 (Collar et al. 1992), few empirical 

data are available, and most are hidden in 
publications that focus on more general topics. 
The principal source of data on the birds found 
in the reserve is the management plan for this 
protected area (ICMBIO/MMA 2008), although 
this document does not contain a complete 
list of the species reported in the existing 
publications. The present study reviews the 
available data on the threatened and near-
threatened bird species (based on global, 
national, and state red lists) found in the REBIO 
União, including records collected by our team 
between 2008 and 2018 (primary data) and the 
secondary data published up to May 2023. The 
study also aims to approach the pressures on 
the threatened birds at the study area and to 
indicate preservation measures. Additionally, it 
discusses the potential factors that determine 
the unique features of the bird fauna of this 
reserve, in comparison with those of other, 
nearby forest fragments. 

MATERIALS AND METHODS
The present study was conducted in the 
REBIO União, which is located between the 
municipalities of Casimiro de Abreu, Rio das 
Ostras, and Macaé, in northern of Rio de Janeiro 
state, in southeastern Brazil. When the study 
began, in 2008, the reserve encompassed an area 
of 3,216 hectares, of which 2,400 ha were covered 
by native forest (Bencke et al. 2006), while the 
remaining 816 ha consist of abandoned eucalypt 
plantations in varying stages of succession and 
other degraded habitats dominated by grass 
(ICMBio/MMA 2008). The region’s climate is 
tropical hot and humid, with a rainy summer 
from November to March, and a dry winter from 
May to August. Mean annual rainfall is 1,658 mm 
and the mean annual temperature is 24.3ºC 
(ICMBio/MMA 2008). The native vegetation of 
the REBIO União consists of a mosaic of dense 
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lowland rainforest (Floresta Ombrófila Densa 
de Terras Baixas) at altitudes of below 50 m, 
located primarily on floodplains, valley bottoms, 
and low-lying hillsides (ICMBio/MMA 2008, 
IBGE 2012). Beginning in 2012, portions of the 
abandoned eucalypt plantations were subject 
to forestry management, with the eucalypt trees 

being replaced by native species. On the 5th 
of June 2017, the total area of the reserve was 
expanded to 7,756.76 ha, more than twice its 
original size (Figure 1), through the publication 
of a federal ordinance published on June 5th 
2017 (http://www.planalto.gov.br/ccivil_03/_
ato2015-2018/2017/dsn/Dsn14474.htm). This also 

Figure 1. Study areas in the Reserva Biológica União, indicated in Brazil (above left) and in the Rio de Janeiro state 
(above right). The yellow outline indicates the current limits of the reserve, while the dashed green indicates its 
previous limits (1998-2017). White circles indicate points of primary data collection, according to the sampling 
effort: small circles – one to five days of sampling; middle circles - five to ten days of sampling, covering dry 
and rainy season; large circles - more than 20 days of sampling in different years and seasons, usually including 
transects and mist nets sampling.
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increased the maximum elevation of the reserve 
from 340 m to 925 m asl, while the proportions 
of dense sub-montane and montane forest also 
increased.

All the primary data presented here were 
collected from three sites located within the 
original area of the reserve – (i) an area of 
native forest, including lowland and dense sub-
montane forest (22º 24’ 45”S, 42º 02’ 06”W), (ii) a 
eucalypt plantation with an understory of native 
vegetation (22º 25’ 28”S, 42º 02’ 00”W), and (iii) 
a eucalypt plantation with negligible native 
vegetation (22º 26’ 07”S, 42º 02’ 50”W) (Figure 2). 
While the present study focuses specifically on 
threatened species, a full list of birds is given 

in Supplementary Material - Table SI. At each 
of the three sites, an observer walked a fixed 
500 m transect each month between December 
2008 and April 2010, with a total sampling effort 
of 56 hours over the 17-month monitoring 
period. The duration of this period ensured the 
observation of seasonal migrants. The transects 
(Develey 2003) were walked during the morning, 
and all the birds encountered within 50 m of the 
transect line were recorded and identified. Each 
transect was also sampled twice in the early 
evening during the rainy season.

We followed the Brazilian Ornithological 
Records Committee for bird taxonomy (CBRO, 
Pacheco et al. 2021). We also considered 

Figure 2. Overview of 
three habitats of the 
Reserva Biológica União 
systematically sampled 
by transects between 
December 2008 and April 
2010. a-b - native forest, 
including lowland and 
dense sub-montane forest; 
c-d - eucalypt plantation 
with an understory of 
native vegetation, and 
e-f - eucalypt plantation 
with negligible native 
vegetation. Photographs: 
Edvandro A. Ribeiro (a, c, d, 
e) Andressa C.S.S. Pinto (b), 
Luiz Freire (f).
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Figueiredo et al.’s (2021) species lists for the 
Atlantic Forest, including endemic species, 
and their adjustments to the CBRO taxonomy. 
We adopted Parker et al.’s (1996) classification 
of indicator species, while the trophic guilds 
were based on Wilman et al. (2014) and Tobias 
et al. (2022), adjusted in accordance with our 
experience in the field.

Birds were also captured by mist-netting at 
each of the three study sites every two months 
between January 2009 and April 2012. At each 
site, 10 nets (AFO Mistnets: 12 m x 2.5 m, with a 
32 mm mesh) were set in the understory, with 
an additional four nets of similar size being 
suspended in the canopy by a rope and pulley 
system (see Vecchi & Alves 2015). Each capture 
session began at sunrise and lasted for seven 
consecutive hours, with a total of 26,400 net-h/
m2 per site. Between 2013 and 2016, monthly 
mist-netting sessions were conducted at 
alternative native forest sites with the original 
reserve, for a total sample of 160,000 net-h/m2 
over 76 sampling days. 

In addition to this systematic sampling, the 
principal trails of the original reserve were walked 
during the first three hours of the morning and 
the final three hours of the afternoon (when bird 
activity is most intense) during both rainy and 
dry seasons. The vocalizations of the threatened 
and endangered species encountered during 
these walks were recorded. Some of the species 
listed here were recorded only during this non-
systematic sampling.

In addition to the primary data collected 
during the present study, secondary data were 
extracted from the literature available for the 
original reserve, including the management 
plan (ICMBio/MMA 2008), published papers 
and books, presentations at scientific meetings, 
and academic monographs. We also considered 
personal communications and citizen science 
data available at the Wikiaves (www.wikiaves.

com.br) ornithological platform (WikiAves 2023), 
of which we critically evaluate each record, 
disregarding probable errors and confirming 
information with the respective authors, when 
necessary.

We categorized all the listed species 
according to forest dependence based on 
BirdLife International (2023) and trophic 
guilds based mostly on Wilman et al. (2014). 
Additionally, we pointed the Atlantic Forest 
endemics (Figueiredo et al. 2021). The lowland 
Atlantic Forest indicator species were based 
on Parker et al. (1996), migrant and altitudinal 
migrants were based on Somenzari et al. (2018) 
and Barçante et al. (2017), respectively.

RESULTS
According to the combined primary and 
secondary data, 13 threatened bird species 
listed by the IUCN (2023) are found in the REBIO 
União, including two Endangered, 11 Vulnerable, 
and 12 Near Threatened taxa (Table I). When 
the other red lists (Alves et al. 2000, MMA 2022) 
are added, the total number of threatened, or 
near-threatened species found in the REBIO 
União rises to 49 (34 endangered and 15 near-
threatened), although 20 of these species were 
absent from the management plan (ICMBio/
MMA 2008). Based on the Rio de Janeiro state 
red list (Alves et al. 2000), the REBIO União has 
a total of 27 threatened species (one Critically 
Endangered, four Endangered, and 22 Vulnerable) 
and 12 species that are probably threatened.

These 49 threatened or near threatened 
bird species represent 16% of the total of 306 
species whose occurrence in the REBIO União 
we confirmed based on our empirical data and 
the secondary data (Table SI). Overall, 62 (20.3%) 
of the species in this assemblage are endemic 
to the Atlantic Forest, and represent 28.4% of 
the 218 endemic species of the Atlantic Forest, 
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Table I. List of the globally threatened or near threatened bird species recorded in the Reserva Biológica União, 
Rio de Janeiro state, Brazil. The nomenclature and taxonomical order followed the Brazilian Ornithological Records 
Committee (Pacheco et al. 2021). Threat status based on global (IUCN 2023), Brazilian (MMA 2022), and Rio de 
Janeiro state (Alves et al. 2000) red lists, respectively. Atlantic Forest endemics based on Figueiredo et al. (2021); 
lowland Atlantic Forest indicator species based on Parker et al. (1996); forest dependence based on BirdLife (2023); 
Trophic guilds based mostly on Wilman et al. (2014). EN = Endangered; VU = Vulnerable; NT = Near (or Probably) 
Threatened.

Species
Threat status Endemic/

Indicator
Forest 

dependence Trophic guild
Global National Regional

Tinamus solitarius NT   EN Ind High Omnivore

Penelope superciliaris NT       Medium Frugivore

Amadonastur lacernulatus VU VU VU End,Ind High Vertivore

Urubitinga coronata EN EN DD   Low Vertivore

Pseudastur polionotus NT   NT End High Vertivore

Ramphastos vitellinus NT     Ind High Frugivore

Touit melanonotus NT VU VU End High Frugivore/Granivore

Touit surdus VU VU VU End,Ind High Frugivore/Granivore

Amazona rhodocorytha VU VU VU End,Ind High Frugivore/Granivore

Amazona aestiva NT       Low Frugivore/Granivore

Pyrrhura cruentata VU VU EN End High Frugivore/Granivore

Pyrrhura leucotis VU VU VU End Medium Frugivore/Granivore

Primolius maracana NT       Medium Frugivore/Granivore

Myrmotherula minor VU VU VU End,Ind High Invertivore

Myrmotherula urosticta VU VU VU End,Ind High Invertivore

Carpornis melanocephala VU NT VU End,Ind Medium Frugivore

Procnias nudicollis NT   NT End High Frugivore

Laniisoma elegans NT EN NT End High Omnivore

Iodopleura pipra EN EN NT End,Ind Medium Frugivore

Hemitriccus orbitatus NT     End,Ind High Invertivore

Phyllomyias griseocapilla NT     End Medium Invertivore

Dacnis nigripes NT   NT End Medium Omnivore

Sporophila frontalis VU VU EN End Medium Granivore

Sporophila falcirostris VU VU EN End Medium Granivore

Stilpnia peruviana VU NT NT End Medium Frugivore
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as defined by Figueiredo al. (2021), following our 
adjustments to the CBRO taxonomy (Pacheco 
et al. 2021) and other corrections (Table SI). 
Thirty-one of the 306 bird species recorded 
in the REBIO União are migrants, according to 
Somenzari et al. (2018), and 39 are altitudinal 
migrants or probable altitudinal migrants (Table 
SI).

Seven of the 13 globally threatened species 
in the REBIO União feed primarily on fruit, and 
12 are endemic to the Atlantic Forest. With the 
exception of Urubitinga coronata, all these 
species are highly or moderately dependent 
on forest, and seven are indicators of lowland 
forest (Table I). 

Based on the transect and mist-netting data 
collected between 2008 and 2012, threatened 
species were more common in the conserved 
native forest (site i) than the sites (ii and iii) with 
eucalypt plantations (Table II). Overall, 80 species 
were systematically recorded in the native 
forest, 66 in the plantation with understory (ii), 
and 41 in the plantation with no understory (iii). 
Of seven globally threatened species recorded, 
four were exclusive to the native forest, and two 
were exclusive to the eucalypt plantation with 
understory.

Eight of the indicator species of lowland 
Atlantic Forest were found exclusively in the 
forest (i), three occurred in both native forest 
and the eucalypt plantation with understory (ii), 
and only one (Phaethornis idaliae) was found in 
the plantation with no understory (iii). A total of 
15 migratory species were recorded, with habitat 
(ii) having the highest number (14), especially 
between September and March, and six species 
each being recorded in the other two habitats 
(ii and iii). Invertivores birds (33 species) 
predominated in the native forest, followed by 
frugivores (16). Invertivores (27 species) also 
predominated in the eucalypt plantation with 
understory, followed by omnivores (20). In 

the bare plantation (site iii), the predominant 
guild was the omnivores (16), followed by the 
invertivores (12).

DISCUSSION
Based on the full data set compiled here (primary 
and secondary data), approximately 13% of the 
threatened (Endangered and Vulnerable) bird 
species (IUCN 2023) found in the Atlantic Forest 
(n = 102) occur in the REBIO União, as well as 
15.3% of the threatened terrestrial birds (n = 85) 
found in Rio de Janeiro state. The 13 globally 
threatened species identified in the present 
study are close to the 19 species recorded by 
Jenkins et al. (2011) using potential distribution 
modeling, which reinforces the effectiveness 
of their approach for the identification of 
conservation priority areas. The present study 
identified 27 species in the REBIO União that 
are on the Rio de Janeiro state red list, which 
is ten more than the 17 species reported by 
Alves et al. (2000), who had already highlighted 
the concentration of threatened species in the 
reserve.

Despite its relatively small size, the original 
REBIO União was the largest of the eight 
fragments identified by Harris et al. (2005) as 
priority areas for bird conservation in the state of 
Rio de Janeiro, considering the potential richness 
of threatened species and the level of threat 
to remnant habitat. Despite its size and (initial) 
isolation, Jenkins et al. (2011) concluded that the 
REBIO União was distinct from other fragments 
of Atlantic Forest in the state of Rio de Janeiro 
due to its concentration of threatened species 
(considering all red lists). This conclusion was 
further supported by the results of the present 
study. The general richness (306) and number 
of globally threatened or near threatened bird 
species (34) of REBIO União was higher than a 
considered pristine lowland forest (Saibadela, 
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Table II. Bird species recorded along the months (1-12) in transects (December 2008 to April 2010) and mist-netting 
(January 2009 to April 2012) in (i) dense rainforest, (ii) eucalypt plantation with native understory, and (iii) eucalypt 
plantation with no understory in the Reserva Biológica União. The nomenclature and taxonomical order followed 
the Brazilian Ornithological Records Committee (Pacheco et al. 2021). Threat status based on GL - global (IUCN 
2023), BR - Brazilian (MMA 2022), and RJ - Rio de Janeiro state (Alves et al. 2000) red lists, respectively.  Atlantic 
Forest endemics (End) based on Figueiredo et al. (2021); lowland Atlantic Forest indicator species (Ind) based 
on Parker et al. (1996); forest dependence based on BirdLife International (2023); Trophic guilds based mostly 
on Wilman et al. (2014). Migrant (MIG) based on Somenzari et al. (2018); altitudinal migrants (Alt) and probable 
altitudinal migrants (PAlt) according to Barçante et al. (2017). CR= Critically Endangered; EN = Endangered; VU = 
Vulnerable; NT = Near (or Probably) Threatened. H = High; M = Medium; L = Low; ND = Non-dependent. F = Frugivore; 
G =  Granivore; I = Invertivore; N = Nectarivore; O = Omnivore; S = Scavenger; V = Vertivore. 

Species

(i) Dense rainforest
(ii) Eucalypt plantation

(native understory)
(iii) Eucalypt plantation
(no native understory)

Threat 
status

En
de

m
ic

 /
 In

di
ca

to
r

Fo
re

st
 d

ep
en

de
nc

e

Tr
op

hi
c 

gu
ild

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 GL BR RJ

Crypturellus soui x x x x x x x M O

Crypturellus 
variegatus

x x x x x x x x x x x CR Ind H O

Geotrygon montana x x x M O

Leptotila verreauxi x M G

Leptotila rufaxilla x x x x x M G

Claravis pretiosa x x x x M G

Crotophaga ani x L O

Tapera naevia x ND I

Piaya cayana x x x x x x x x x M I

Nyctidromus 
albicollis

x M I

Hydropsalis torquata x ND I

Streptoprocne sp. x x x M I

Chaetura 
cinereiventris

x M I

Florisuga fusca x x x M N

Ramphodon naevius x NT End H N

Glaucis hirsutus x x x x x L N

Phaethornis idaliae x x x x x x x x x x x NT End,Ind H N

Chlorostilbon lucidus x x x x L N

Thalurania glaucopis x x x x x x x x x x End M N

Eupetomena 
macroura

x L N

Chionomesa 
fimbriata

x x x M N

Chlorestes cyanus x x x x x x x x x x x x x x M N

Amaurolimnas 
concolor

x M I
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Cathartes aura x x L S

Ictinia plumbea x x x M I

Amadonastur 
lacernulatus

x x x VU VU VU End,Ind H V

Rupornis 
magnirostris

x x x x x x L V

Trogon viridis x x x x x x x x Ind M F

Chloroceryle aenea x x DD M V

Galbula ruficauda x M I

Ramphastos 
vitellinus

x x x x x x x NT Ind H F

Pteroglossus aracari x x x x x x x VU M F

Picumnus cirratus x x x x x x x x x x x x x M I

Veniliornis 
maculifrons

x x x x x End M I

Celeus flavescens x x x x x x x x x M I

Piculus flavigula x x x M I

Herpetotheres 
cachinnans

x x x L V

Milvago chimachima x x x ND O

Brotogeris tirica x x End M F/G

Amazona 
rhodocorytha

x x x x x x VU VU VU End,Ind H F/G

Amazona farinosa x VU Ind L F/G

Myrmotherula 
axillaris

x x x x x x x x H I

Myrmotherula minor x VU VU VU End,Ind H I

Myrmotherula 
unicolor

x x x End H I

Herpsilochmus 
rufimarginatus

x x M I

Thamnophilus 
palliatus

x x M I

Thamnophilus 
ambiguus

x x x x x x End H I

Drymophila 
squamata

x x x End M I

Conopophaga 
melanops

x x x x x End,Ind M I

Sittasomus 
griseicapillus

x x x x H I

Dendrocincla turdina x x x x x x x x x x x End M I

Xiphorhynchus 
fuscus

x x x x x x x x End M I

Xenops minutus x x x x x x x x H I

Xenops rutilans x x x x H I

Chiroxiphia caudata x x x x End H F

Manacus manacus x x x x x x x x x x x x x x x x M F

Machaeropterus 
regulus

x End H F

Table II. Continuation.
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Pseudopipra pipra x x x x x x x x x x x x x x x x x x x x VU H F
Ceratopipra 
rubrocapilla

x x x x x x x VU Ind H F

Schiffornis turdina x x x x x x x x H O

Pachyramphus 
polychopterus

x x M O

Pachyramphus 
marginatus

Ind M O

Mionectes 
oleagineus

x x x x x x x x x x x x x x x M F

Mionectes rufiventris x End H O
Leptopogon 

amaurocephalus
x x x x x x x x x M I

Tolmomyias 
poliocephalus

x x M I

Tolmomyias 
flaviventris

x x x x x x x x x x x x x x L I

Myiornis auricularis x x x x x x x x x x x x x x x x x End M I
Hemitriccus 

orbitatus
x x NT End,Ind H I

Camptostoma 
obsoletum

x x x x x x x x x L I

Elaenia flavogaster x x x L O

Phyllomyias 
fasciatus

x x H I

Attila rufus x x End M I

Legatus leucophaius x x x M F

Myiarchus 
tuberculifer

x M I

Myiarchus ferox x M O

Rhytipterna simplex x Ind H I
Pitangus 

sulphuratus
x x x x x L O

Myiodynastes 
maculatus

x x x x x x x M O

Megarynchus 
pitangua

x x x L I

Myiozetetes similis x x L O

Tyrannus 
melancholicus

x x x x x x x L I

Empidonomus varius x M O

Lathrotriccus euleri x x M I

Hylophilus 
thoracicus

x x M I

Vireo chivi x x x x x x x x x x x x x x x x x x x x x x x x x x x x x H O

Progne tapera x ND I

Troglodytes 
musculus

x x x x x x x x x x x x x x x x x x x x x x L I

Pheugopedius 
genibarbis

x x x M I

Turdus flavipes x x x x x x x x x M F

Turdus leucomelas x x x x x x x x x M O

Table II. Continuation.



MARIA ALICE S. ALVES et al. THREATENED BIRDS IN PRIORITY ATLANTIC FOREST AREA

An Acad Bras Cienc (2024) 96(3) e20230932 11 | 17 

70 to 350 m asl) at Intervales State Park (234 
and 31, respectively) (Aleixo & Galetti 1997), even 
though Intervales is more than 10 times bigger 
in its original size. The whole Intervales State 
Park encompasses a large altitudinal gradient 
(20 to 1095 m asl), with at least 355 bird species, 
including 37 threatened or near threatened.

The marked concentration of threatened 
bird species in the REBIO União may have been 
a result of the decimation and fragmentation 

of the region’s lowland and sub-montane 
forests (Costa et al. 2009, IBGE 2012), given that 
many species depend on well-preserved forest 
formations (Parker et al. 1996). These lowland 
forests potentially contain the largest number 
of threatened bird species in Rio de Janeiro 
according to the state, national, and global 
red lists (Jenkins et al. 2011). In fact, 31 of the 
82 threatened species found in Rio de Janeiro 
state are found exclusively in this type of forest 

Turdus 
amaurochalinus

x x L O

Euphonia chlorotica x L F

Euphonia violacea x x x x x x x M F

Euphonia 
xanthogaster

x M F

Cacicus 
haemorrhous

x x x x x x x x x x x x x x x x x x x x x x x x M O

Setophaga pitiayumi x x M I

Habia rubica x x x x x x Ind H I

Nemosia pileata x L I

Hemithraupis 
flavicollis

x x x x x x x x x x x x M O

Tersina viridis x x M F

Cyanerpes cyaneus x x x x x x x x x NT M O

Dacnis cayana x x x x x x x x x x x x x x x x x x x x x M O

Coereba flaveola x x x x x x x x x x x x x x x L N

Trichothraupis 
melanops

x M I

Loriotus cristatus x x x x x x x x x L O

Tachyphonus 
coronatus

x x x x x x x End M O

Ramphocelus 
bresilia

x x x x x End L O

Sporophila frontalis x VU VU EN End M G

Sporophila 
falcirostris

x x x x x VU VU EN End M G

Conirostrum 
speciosum

x x x x x L I

Sicalis flaveola ND G

Thraupis sayaca x x L O

Thraupis palmarum x x M O

Stilpnia peruviana x VU NT NT M F

Tangara seledon x x x x x x x M F

Tangara brasiliensis x x x x x x x x x VU M O

Table II. Continuation.
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(Alves et al. 2000). Of the 13 threatened species 
(excluding the Near Threatened category) on 
the IUCN red list that were recorded in the 
REBIO União, seven (54%) are indicators of 
tropical lowland evergreen forest, according 
to Parker et al. (1996), and depend on well-
preserved forests for their survival. These seven 
species are Amadonastur lacernulatus, Touit 
surdus, Amazona rhodocorytha, Myrmotherula 
minor, Myrmotherula urosticta, Carpornis 
melanocephala, and Idopleura pipra. In addition, 
we only observed A. lacernulatus and five other 
species – Crypturellus variegatus, Pyrrhura 
cruentata, Hemitriccus orbitatus, Sporophila 
frontalis, and Sporophila falcirostris – in well-
preserved forest, predominantly of the lowland 
type, a pattern also observed in Myrmotherula 
minor by J.F. Pacheco (personal communication). 
The globally Vulnerable Amazona rhodocorytha 
was encountered frequently in the REBIO União 
throughout the year, although this species 
has not been recorded in the Poço das Antas 
Biological Reserve (Pacheco et al. 2010), a second 
remnant of lowland forest, 30 km to the west. 

In the present study, A. lacernulatus was 
recorded primarily during the rainy months, 
although it had not been seen in the REBIO União 
for at least 11 years (ICMBio/MMA 2008), and was 
considered to be Possibly Extinct from the site, 
based on this evidence (Bencke et al. 2006). The 
REBIO União is the only protected area in the 
state of Rio de Janeiro in which the four local 
Myrmotherula species (M. minor, M. urosticta, 
Myrmotherula axillaris, and Myrmotherula 
unicolor) are found in sympatry (Whitney 
& Pacheco 1995). With the exception of M. 
axillaris, these antwrens inhabit lowland forests 
preferentially, or even exclusively (Whitney & 
Pacheco 1995, Parker et al. 1996), being M. minor 
and M. urosticta listed as Vulnerable globally 
(IUCN 2023). 

The REBIO União is also one of the few known 
locations at which the state’s three Nyctibius 
species – Nyctibius grandis, Nyctibius aethereus, 
and Nyctibius griseus – are known to occur (G.D. 
Castiglioni & L.P. Gonzaga, unpublished data). 
While N. grandis is listed as Vulnerable in the 
state of Rio de Janeiro, N. aethereus is considered 
to be Endangered in Brazil (MMA 2022).

Sporophila frontalis and S. falcirostris 
are nomadic granivores that specialize in the 
exploitation of bamboo (Bambuseae) seeds 
(Areta et al. 2009), and these two species were 
only encountered in the REBIO União during 
the fruiting period of Merostachys spp., in the 
summer of 2009–2010 (E.A. Ribeiro, unpublished 
data). The degradation of the native forest in 
which these bamboo stands are located and 
the illegal trapping of these birds are the 
principal threats to these two species (Silva 
et al. 2018, Marques et al. 2018). In the REBIO 
União, S. frontalis and S. falcirostris have been 
seen feeding on the seeds of two unidentified 
bamboo species of the genus Merostachys, 
which may potentially be important resources 
for these birds.     

The REBIO União may be an important 
wintering ground for altitudinal migrants, such 
as Laniisoma elegans (Bencke et al. 2006) and 
Procnias nudicollis, as well as winter migrants 
such as Dacnis nigripes, Turdus flavipes, and 
Tersina viridis. Procnias nudicollis was recorded 
in all the winter months sampled during the 
present study, but never during the summer 
months. The first arrivals in the winter months 
are the females and subadults (recorded by one 
of the authors, E.A. Ribeiro), possibly attracted 
by the fruiting of Byrsonimia trees. The males 
typically begin singing in mid-June, when a 
second food source, Euterpes edulis, begins to 
fruit. 

Laniisoma elegans was captured in an 
understory mist net in April 2015, which indicates 
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that this species does not occur in the study 
region in periods that do not coincide with its 
breeding season. This is corroborated by the fact 
that nine of the 11 records in the REBIO União 
of this bird in WikiAves were obtained between 
June and August. This bird was only observed 
in well-preserved forests in the reserve, at all 
altitudes. 

Dacnis nigripes was seen in the REBIO 
União at the end of the summer (mid-March), 
but primarily from April through July. This 
species was observed in aggregations of 
males, females, subadults, and juveniles, in a 
mixed flock together with Dacnis cayana, and 
occasionally with both Cyanerpes cyaneus 
and D. cayana. Dacnis nigripes was observed 
consuming the fruit of Trema micrantha. Further 
studies focusing of visitor species would provide 
important insights into the use of these lowland 
forest fragments by bird populations with 
poorly-known dispersal patterns.

Pressures on the threatened bird populations 
of the REBIO União and preservation measures
The total bird species richness of the REBIO 
União represents 38% of the total number (806) 
of species recorded in Rio de Janeiro state 
(Gagliardi & Serpa 2022), and the assemblage 
includes 60% (25) of the 42 species classified 
as indicators of lowland Atlantic Forest. The 
considerable number of threatened species 
and taxa sensitive to threats in the REBIO União 
indicates that the reserve’s lowland forest is 
in good environmental condition (E.A. Ribeiro, 
unpublished data). However, the reserve faces 
a number of potential problems, such as the 
relatively reduced area of native forest (2,400 
ha in the original reserve – Bencke et al. 2006), 
and the fact that it is traversed by the BR 101 
federal highway and isolated from other forest 
remnants by extensive areas of pasture (ICMBio/
MMA 2008). This habitat loss and fragmentation 

is considered to be the principal threat to the 
survival of bird species (Pimm et al. 1995). Given 
this scenario, the long-term preservation of 
the species found in this protected area can 
only be guaranteed if the reserve is connected 
effectively to other nearby fragments of forest 
(Harris et al. 2005). Fortunately, initiatives 
toward this connectivity are well advanced, 
and the expansion of the area of the reserve 
has contributed to this process (Pimm & Jenkins 
2019). 

The decline and disappearance of some bird 
species from the REBIO União had been noted 
in a number of previous studies (Bencke et al. 
2006, ICMBio/MMA 2008). In particular, we did 
not record Tinamus solitarius, Chlorestes notata, 
Myrmotherula urosticta, Myrmotherula minor, 
Carpornis melanocephala, Iodopleura pipra 
or Thamnomanes caesius during the present 
study. As we did not find any recent secondary 
records of these species, it seems reasonable 
to conclude that they have been absent from 
the REBIO União for at least 30 years. This is 
likely a consequence of the fragmentation of 
the reserve prior to its recent expansion and 
connection to the neighboring fragment in 2017 
(Pimm & Jenkins 2019). While we did not record 
the Critically Endangered Cotinga maculata in 
the REBIO União, this species was recorded in 
the basin of the São João River, within which the 
REBIO União is also located, in the 19th century 
in (Descourtilz 1834 apud Pacheco et al. 2010). In 
this case, the REBIO União would represent one 
of the last remnants of habitat suitable for this 
species.

In the case of bird species that depend 
primarily on relatively large and well conserved 
forests, local extinction may occur many 
decades after the isolation of the fragments 
(Brooks et al. 1999). Despite the quality of its 
habitats, the REBIO União was, until recently, 
relatively small and isolated. These effects may 
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be accentuated in birds with limited dispersal 
capacity, or in species with cryptic behavior, 
that avoid exposure in open vegetation, such as 
C. variegatus, M. urosticta, and M. minor. Even 
the BR 101 highway may represent a barrier to 
dispersal for these species. While it was abundant 
in the lowland forest located to the north of 
this highway, we did not record C. variegatus on 
the southern margin of the highway, where the 
largest tract of lowland forest is located. Further 
observations are needed to confirm whether 
C. variegatus has in fact disappeared from 
the southern fragment, and whether this was 
related to the role of the highway as a barrier to 
dispersal. The impact of hunting pressure on the 
C. variegatus population cannot be ruled out 
as a contributing factor. Continued monitoring 
will be necessary to determine whether other 
species that have not been detected over the 
past few years will return to the REBIO União 
following its expansion and connection to the 
neighboring fragment.   

Incentives for the creation of Private Natural 
Heritage Reserves (Reservas Particulares 
do Patrimônio Natural - RPPNs) on private 
properties could expedite the creation of 
ecological corridors in the area. The Chico 
Mendes Institute for Biodiversity Conservation 
(Instituto Chico Mendes de Conservação da 
Biodiversidade - ICMBio) removed eucalypts 
and other exotic species from the area between 
2013 and 2016, and seedlings of native species 
were planted up until 2018 to reconstitute the 
vegetation of these and other degraded areas of 
the reserve. One other important conservation 
measure for the bird populations of the REBIO 
União would be to reduce the fragmentation 
of populations caused by the BR 101 federal 
highway in the reserve’s most important tract 
of forest susceptible to flooding. The potential 
impact of this highway is likely to be exacerbated 
by its ongoing duplication. Potential strategies to 

ensure the dispersal of terrestrial species, such 
as C. variegatus, between fragments include 
forested overpasses and under-road tunnels, 
which have been employed successfully in the 
Poço das Antas reserve to mediate the impact 
of the BR-101 highway in this protected area 
(Aroeira et al. 2021).

It is important to note here that, while 
the systematic sampling conducted during 
the present study was well distributed in time, 
it was restricted spatially to a portion of the 
original area of the REBIO União, and did not 
include the area incorporated during the recent 
expansion process. A systematic inventory 
covering the whole area of the updated reserve 
will now be necessary to ensure the long-term 
conservation of the bird fauna of this protected 
area. Connectivity with nearby protected areas 
should also be a priority (Alves et al. 2009). 
The best option was a fragment located one 
kilometer to the west of the REBIO União, which 
is separated from this protected area by cattle 
pasture (Harris et al. 2005), which has now 
been connected successfully (Pimm & Jenkins 
2019). This reconnection and other possibilities, 
including higher-altitude fragments close to the 
area of expansion, will enable the dispersal of 
species between highland and lowland forests, 
contribute to the reestablishment of ecological 
processes, such as historical inter-species 
interactions or even new interactions with other 
elements of the local fauna and flora. This will 
be especially important for altitudinal migrants.

Ongoing efforts to expand forest cover in 
the protected area and ensure the long-term 
preservation of species, not only birds, but 
also other groups of fauna and flora, include 
the recent expansion of the REBIO União, the 
substitution of eucalypt plantations with native 
vegetation, the restoration and regeneration 
of native vegetation, and the implantation of 
ecological corridors to connect with neighboring 
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forest fragments. The latter process will be 
important to integrate the REBIO União with 
areas managed by the Golden Lion Tamarin 
Association. The recent expansion of the REBIO 
União will also enable the establishments of 
connections with larger, more well-preserved 
fragments and reserves, such as the protected 
areas of the central mountains of the state 
of Rio de Janeiro. In addition to these efforts, 
in particular, the restoration of the native 
vegetation in degraded areas within the reserve, 
increased patrolling and enforcement within the 
reserve will also be important to reduce hunting 
pressure, as well as initiatives to impede the 
duplication of the stretch of then BR 101 highway 
that traverses the reserve. If the highway is 
duplicated, compensatory measures will be 
necessary to establish corridors of dispersal for 
terrestrial birds and other fauna.

The findings of the present study reinforce 
the importance of the REBIO União for the 
conservation of the birds of the Atlantic Forest. 
Connectivity with nearby protected areas, in 
particular through the Central Fluminense 
Corridor, represent an opportunity for the 
recolonization of the REBIO União by bird species, 
as well as the reestablishment of ecological 
processes that were lost as a consequence of 
the habitat fragmentation that isolated the 
reserve. This will permit the conservation of the 
threatened species birds and other organisms 
that occur in the study area, and the recuperation 
of the interactions between species that will 
guarantee the continuity of the local ecosystems 
over the long term.

Acknowledgments
We would like to thank all the members of the UERJ Bird 
Ecology and Behavior Laboratory that participated in the 
fieldwork over the years. Our special thanks to Rafael 
S. Saint Clair for creating the map and supporting data 
screening. Andressa C.S.S. Pinto and Luiz Freire provided 
pictures of the area, and Luiz also helped with the 

fieldwork. Daniel Mello and Gabriel Mello revised the 
species list. Emily Toriani and Pedro Succo helped with 
the translation of the manuscript, and Stephen Ferrari 
and Zena Eisenberg revised the English text. We are 
also grateful to the administrators of the REBIO União 
and other employees that provided the infrastructure 
and support necessary to conduct the research. The 
SISBIO and CEMAVE/ICMBio provided licenses, and 
the last one also metal bird rings. Conselho Nacional 
de Desenvolvimento Científico e Tecnológico (CNPq) 
provided M.A.S.A. with a research fellowship (PQ 
processes 305798/2014-6, 306.579/2018-9, 308.615/2022-
0), and M.B.V. with a research grant (Universal program, 
process 481759/2013-1). Fundação Carlos Chagas Filho 
de Amparo à Pesquisa do Estado do Rio de Janeiro 
(FAPERJ) supported the research of M.A.S.A through 
CNE projects E-26/203191/2015, E-26/202.835/2018, CNE 
E-26/201.126/2022. 

REFERENCES
ALEIXO A & GALETTI M. 1997. The conservation of the 
avifauna in a lowland Atlantic Forest in south-east Brazil. 
BCI 7: 235-261.

ALVES MAS, JENKINS CN, CARAMASCHI EP, SCARANO FR, OLIVEIRA 
FJG, ZALMON IR, MONTEIRO RF, CAMARGO AF & PIMM SL. 2009. 
Região de petróleo e gás natural. In: BERGALLO HG et 
al. (Orgs) Estratégias e ações para a conservação da 
biodiversidade no Estado do Rio de Janeiro. Instituto 
Biomas, Rio de Janeiro, p. 193-208.

ALVES MAS, PACHECO JF, GONZAGA LAP, CAVALCANTI RB, RAPOSO 
MA, YAMASH,ITA C MACIEL NC & CASTANHEIRA M. 2000. Aves. In: 
BERGALLO HG et al. (Eds). A fauna ameaçada de extinção 
do Estado do Rio de Janeiro. EdUERJ, Rio de Janeiro, p. 
113-124.

ARETA JL, BODRATI A & COCLKE K. 2009. Specialization on 
Guadua bamboo seeds by three bird species in the 
Atlantic Forest of Argentina. Biotropica 41: 66-73.

AROEIRA A, MENEGASSI D, DIETZ J & FERRAZ LP. 2021. Associação 
Mico Leão Dourado Annual Report 2021. Available in 
<https://micoleao.org.br/wp-content/uploads/2022/10/
Relatorio-anual-amld-FINAL-INGLES_final.pdf> Access 
in: December 18, 2022. 

BARÇANTE L, VALE MM & ALVES MAS. 2017. Altitudinal migration 
by birds: a review of the literature and a comprehensive 
list of species. J Field Ornithol 88: 321-335.

BENCKE GA, MAURÍCIO GN, DEVELEY PF & GOERCK JM. 2006. 
Áreas importantes para a conservação das aves no 



MARIA ALICE S. ALVES et al. THREATENED BIRDS IN PRIORITY ATLANTIC FOREST AREA

An Acad Bras Cienc (2024) 96(3) e20230932 16 | 17 

Brasil. Parte I - Estados do Domínio da Mata Atlântica. 
SAVE Brasil, São Paulo, p. 494.

BIRDLIFE INTERNATIONAL. 2023. Available in <https://
datazone.birdlife.org> Access in: June 26, 2023.

BROOKS, TM, PIMM SL & OYUGI JO. 1999. Time lag between 
deforestation and bird extinction in tropical forest 
fragments. Cons Biol 13: 1140-1150.

COLLAR NJ, GONZAGA LP, KRABBE N, MADROÑO NIETO A, NARANJO 
LG, PARKER III TA & WEGE DC. 1992. Threatened birds of the 
Americas: the ICPB/IUCN Red Data Book, International 
Council for Bird Preservation, Cambridge, p. 1150.

COSTA TCC, FIDALGO ECC, SANTOS RF, ROCHA JV, METZGER 
JP, VICENS RS, TANIZAKI-FONSECA K & BOHRER CBA. 2009. 
Diversidade de paisagens no Estado do Rio de Janeiro 
In: BERGALLO HG et al. (Orgs) Estratégias e ações para 
a conservação da biodiversidade no Estado do Rio de 
Janeiro,  Instituto Biomas, Rio de Janeiro, p. 101-110.

DEVELEY PF. 2003. Método para estudos com aves. In: 
CULLEN-JUNIOR L et al. (Eds). Métodos de estudo em 
Biologia da Conservação e Manejo da Vida Silvestre. 
UFPR, Curitiba, p. 153-168.

FIGUEIREDO MDSL, WEBER MM, BRASILEIRO CA, CERQUEIRA R, 
GRELLE CE, JENKINS CN, SOLIDADE CV, THOMÉ MTC, VALE MM 
& LORINI ML. 2021. Tetrapod diversity in the Atlantic 
Forest: maps and gaps. In MARQUES MCM & GRELLE CEV. 
The Atlantic Forest: History, Biodiversity, Threats and 
Opportunities of the Mega-diverse Forest, p. 185-204.

GAGLIARDI RL & SERPA GA. 2022. Avifauna completa do 
estado do Rio de Janeiro. Táxeus - Listas de espécies. 
Available in < https://www.taxeus.com.br/lista/82> 
Access in: January 21, 2023.

HARRIS GM, JENKINS CN & PIMM SL. 2005. Refining biodiversity 
conservation priorities. Cons Biol 19: 1957-1968.

IBGE. 2012. Manual Técnico da Vegetação Brasileira IBGE, 
Rio de Janeiro, 271 p.

ICMBIO/MMA. 2008. Plano de Manejo da Reserva Biológica 
de União. Instituto Chico Mendes de Conservação e 
Biodiversidade/ Ministério do Meio Ambiente, Brasília, 
p. 1420.

IUCN. 2023. The IUCN Red List of Threatened Species. 
Version 2023-1. Available in <https://www.iucnredlist.
org> Access in: January 21, 2024.

JENKINS CN, PIMM SL & ALVES MAS. 2011. How conservation 
GIS leads to Rio de Janeiro, Brazil. Nat Conserv 9: 152-159.

MANNE LL, BROOKS TM & PIMM SL. 1999. Relative risk of 
extinction of passerine birds on continents and islands. 
Nature 399: 258-261.

MARCHESE C. 2015. Biodiversity hotspots: A shortcut for a 
more complicated concept. Glob Ecol Conserv 3: 297-309.

MARINI MA & GARCIA FI. 2005. Bird Conservation in Brazil. 
Conserv Biol 19: 665-671.

MARQUES FP, LEAL DC & SILVA SBL. 2018. Sporophila falcirostris 
(Temminck, 1820) In: ICMBio/MMA, Livro Vermelho da 
Fauna Brasileira Ameaçada de Extinção: Volume III – 
Aves. ICMBio/MMA and Fundação Biodiversitas, Brasília, 
p. 592-594.

MMA 2022. Portaria MMA Nº 148, de 7 de junho de 2022. 
Lista Nacional das Espécies Ameaçadas de extinção. 
Available in https://www.in.gov.br/en/web/dou/-/
portaria-mma-n-148-de-7-de-junho-de-2022-406272733 
Accessed in September 24, 2022.

MYERS N, MITTERMEIER RA, MITTERMEIER CG, DA FONSECA GA 
& KENT J. 2000. Biodiversity hotspots for conservation 
priorities. Nature 403: 853-858.

PACHECO JF ET AL. 2021. Annotated checklist of the birds of 
Brazil by the Brazilian Ornithological Records Committee 
– second edition. Ornithol Res 29: 94-105. 

PACHECO JF, ASTOR INC & CESAR CB. 2010. Avifauna da 
Reserva Biológica de Poço das Antas, Silva Jardim, RJ. 
Atual Ornitol 157: 55-74.

PACHECO JF, PARRINI R, FONSECA PSM, WHITNEY BM & MACIEL 
NC. 1996. Novos registros de aves para o Estado do Rio de 
Janeiro: Região Norte. Atual Ornitol 72: 10-12.

PARKER TA, STOTZ DF & FITZPATRICK JW. 1996. Ecological 
and distributional databases. In: STOTZ DF et al. 
(Eds). Neotropical Birds: Ecology and conservation. 
Conservation International and Field Museum of Natural 
History. University of Chicago Press, Illinois, p. 131-146.

PIMM SL & JENKINS CN. 2019. Connecting habitats to prevent 
species extinctions: conservation biologists are creating 
links between forest fragments where the most animals 
with small ranges live. Am Sci 107: 162-170.

PIMM SL, RUSSELL GJ, GITTLEMAN JL & BROOKS TM. 1995. The 
future of biodiversity. Science 269: 347-350.

REZENDE CL, SCARANO FR, ASSAD ED, JOLY CA, METZGER JP, 
STRASSBURG BBN, TABARELLI M, FONSECA GA & MITTERMEIER 
RA. 2018. From hotspot to hopespot: an opportunity 
for the Brazilian Atlantic Forest. Perspect Ecol Cons 16: 
208-214.

SCHUBART O, AGUIRRE ÁC & SICK H. 1965. Contribuição para o 
conhecimento da alimentação das aves brasileiras. Arq 
Zool S Paulo 12: 95-249.

SILVA SBL, LEAL DC & MARQUES FP. 2018. Sporophila frontalis 
(Verreaux, 1869). In: ICMBio/MMA, Livro Vermelho da 



MARIA ALICE S. ALVES et al. THREATENED BIRDS IN PRIORITY ATLANTIC FOREST AREA

An Acad Bras Cienc (2024) 96(3) e20230932 17 | 17 

Fauna Brasileira Ameaçada de Extinção: Volume III – 
Aves. ICMBio/MMA and Fundação Biodiversitas, Brasília, 
p. 589-591.

SOMENZARI M ET AL. 2018. An overview of migratory birds 
in Brazil. Pap Av Zool 58: e20185803.

TOBIAS JA ET AL. 2022. AVONET: morphological, ecological 
and geographical data for all birds. Ecol Lett 25: 581-597.

VECCHI MB & ALVES MAS. 2015. Bird assemblage mist-
netted in an Atlantic Forest area: a comparison between 
vertically-mobile and ground-level nets. Braz J Biol 75: 
742-751.

WHITNEY BM & PACHECO JF. 1995. Distribution and 
conservation status of four Myrmotherula antwrens 
(Formicariidae) in the Atlantic Forest of Brazil. BCI 5: 
421-439.

WIKIAVES. 2023. WikiAves – a enciclopédia de aves do 
Brasil. Species registered in the Reserva Biológica União 
/ ICMBIO. Available in <https://www.wikiaves.com.br/
especies.php?&t=ao&ao=784> Access in: June 26, 2023.

WILMAN H, BELMAKER J, SIMPSON J, DE LA ROSA C, RIVADENEIRA 
MM & JETZ W. 2014. EltonTraits 1.0: Species-level foraging 
attributes of the world’s birds and mammals: Ecological 
Archives E095-178. Ecology 95: 2027-2027.

SUPPLEMENTARY MATERIAL
Table SI. 

How to cite
ALVES MAS, RIBEIRO EA, FERREIRA CS, GAGLIARDI RL & VECCHI MB.  2024. 
Endangered bird species of one of the last remnants of lowland Atlantic 
Forest in Rio de Janeiro state, Brazil: pressures and preservation 
measures. An Acad Bras Cienc 96: e20230932. DOI 10.1590/0001-
3765202420230932.

Manuscript received on August 17, 2023;
accepted for publication on April 23, 2024

MARIA ALICE S. ALVES¹
https://orcid.org/0000-0002-0622-270X

EDVANDRO A. RIBEIRO¹
https://orcid.org/000-0002-3043-4753

CAIO S. FERREIRA¹
https://orcid.org/0009-0003-2584-4621

RICARDO LUIS GAGLIARDI²
https://orcid.org/0009-0005-9758-1263

MAURÍCIO B. VECCHI¹
https://orcid.org/0000-0003-3153-0963

¹Universidade do Estado do Rio de Janeiro, 
Departamento de Ecologia, Rua São Francisco Xavier, 
524, Maracanã, 20550-013 Rio de Janeiro, RJ, Brazil 

²Universidade do Estado do Rio de Janeiro, 
Departamento Cultural, Rua São Francisco Xavier, 524, 
Maracanã, 20550-013 Rio de Janeiro, RJ, Brazil

Correspondence to: Maria Alice dos Santos Alves 
E-mail: masaalves19@gmail.com

Author contributions
MARIA ALICE S. ALVES: conceptualization, investigation, methods, 
writing (original draft, reviewing and editing), supervision, 
project administration, and acquisition of funding. EDVANDRO 
A. RIBEIRO: conceptualization, investigation, methods, writing 
(original draft, reviewing and editing). CAIO S. FERREIRA: writing 
(reviewing and editing). RICARDO LUIS GAGLIARDI: supporting in 
field work, writing (reviewing and editing). MAURÍCIO B. VECCHI: 
conceptualization, investigation, methods, writing (original 
draft, reviewing and editing).


