
ATLANTIC BIRDS: a dataset of bird species from the Brazilian Atlantic Forest 

 

ÉRICA HASUI¹,24, JEAN PAUL METZGER², RAFAEL GUERRA PIMENTEL², LUÍS FÁBIO 

SILVEIRA³, ALEX AUGUSTO DE ABREU BOVO4, ALEXANDRE CAMARGO MARTENSEN5, 

ALEXANDRE UEZU6, ANDRÉ LUIS REGOLIN7, ARTHUR ÂNGELO BISPO DE OLIVEIRA8, 

CASSIANO AUGUSTO FERREIRA RODRIGUES GATTO9, CHARLES DUCA10, CHRISTIAN 

BORGES ANDRETTI11, CRISTINA BANKS-LEITE13, DANIELA LUZ4,  DANIELE MARIZ12, 

EDUARDO ROBERTO ALEXANDRINO4, FABIO MONTEIRO DE BARROS7, FELIPE MARTELLO7, 

IOLANDA MARIA DA SILVA PEREIRA14, JOSÉ NILTON DA SILVA15, KATIA MARIA 

PASCHOALETTO MICCHI DE BARROS FERRAZ4, LUCIANO NICOLAS NAKA12, LUIZ DOS 

ANJOS16, MÁRCIO AMORIM EFE17, MARCO AURÉLIO PIZO7, MAURO PICHORIM18, MAYCON 

SANYVAN SIGALES GONÇALVES19, PAULO HENRIQUE CHAVES CORDEIRO20, RAFAEL 

ANTUNES DIAS21, RENATA DE LARA MUYLAERT7, RODOLPHO CREDO RODRIGUES², THIAGO 

VERNASCHI VIEIRA DA COSTA³, VAGNER CAVARZERE22, VINICIUS RODRIGUES TONETTI7, 

WESLEY RODRIGUES SILVA23, CLINTON N. JENKINS6, MAURO GALETTI7 AND MILTON 

CEZAR RIBEIRO7,24. 

 

1Universidade Federal de Alfenas (UNIFAL-MG), Instituto de Ciências da 

Natureza, Rua Gabriel Monteiro da Silva, 700, Alfenas, MG, 37130-000, Brazil. 

2Instituto de Biociências, Universidade de São Paulo (USP-SP), Rua do Matão, 

Travessa 14, 321, Butantã, São Paulo, SP, 05508-900, Brazil. 

3Museu de Zoologia da Universidade de São Paulo, Avenida Nazaré 481, Ipiranga, 

04263-000, São Paulo, SP, Brazil. 

4Universidade de São Paulo (USP), Departamento de Ciências Florestais, Escola 

Superior de Agricultura "Luiz de Queiroz", Av. Pádua Dias 11, Piracicaba, SP, 

13418-900, Brazil. 



5Instituto Nacional de Pesquisas da Amazônia (INPA), Programa de Pós-

Graduação em Genética, Conservação e Biologia Evolutiva (GCBEv), Avenida 

André Araújo, 2936, Aleixo, CP 2223, 69.060-001, Manaus, AM, Brazil. 

6Instituto de Pesquisas Ecológicas - IPÊ, Rod. D. Pedro I, km 47, Nazaré Paulista, 

SP, 12960-000, Brazil. 

7Universidade Estadual Paulista (UNESP), Instituto de Biociências, 

Departamento de Ecologia, CP. 199, Rio Claro, SP, 13506-900, Brazil. 

8Universidade Federal de Goiás (UFG), Núcleo Takinahaky de Educação 

Intercultural, Av. Esperança, GO, CP. 24625, 7469-700, Brazil. 

9Instituto Nacional de Pesquisas da Amazônia (INPA), Programa de Pós-

Graduação em Ecologia, Avenida André Araújo, 2.936, Manaus, AM, 69.067-

375, Brazil. 

10Universidade Vila Velha (UVV), Rua Comissário José Dantas de Mello, 21, Vila 

Velha, ES, 29102-920, Brazil. 

11Pontifícia Universidade Católica do Rio Grande do Sul, Laboratório de 

Ornitologia. PPG Zoologia, Av. Ipiranga 6681, prédio 40, sala 110 B, Porto 

Alegre, RS, 90619-900, Brazil. 

12Universidade Federal de Pernambuco (UFPE), Departamento de Zoologia, Av. 

Prof. Moraes Rego, 1235 - Cidade Universitária, Recife – PE, 50670-901, Bazil. 

13Grand Challenges in Ecosystems and the Environment, Department of Life 

Sciences, Imperial College London, Silwood Park Campus, Ascot SL5 7PY, UK. 

14Universidade Federal Rural de Pernambuco, Curso de Pós-graduação em 

Ecologia, Departamento de Biologia, Rua Dom Manoel de Medeiros, S/N, Dois 

Irmãos, Recife, PE, 52171-900, Brazil. 



15  Instituto Nacional da Mata Atlântica INMA, Zoologia/difusão científca, Av. 

José Ruschi, N 04, Centro, Santa Teresa, Espirito Santo, 29650-000, Brazil.  

16Universidade Estadual de Londrina (UEL), Departamento de Biologia Animal e 

Vegetal, CP. 6001, PR, 86051-970, Brazil. 

17Universidade Federal de Alagoas (UFAL-AL), Instituto de Ciências Biológicas 

e da Saúde, Av. Lourival Melo Mota, S/N - Tabuleiro do Martins, Maceió, AL, 

57072-900, Brazil. 

18Universidade Federal do Rio Grande do Norte, Departamento de Botânica e 

Zoologia, Av. Senador Salgado Filho 3000, Lagoa Nova, 59.078-900, Natal, RN, 

Brazil. 

19Universidad de Valencia, Instituto Cavanilles de Biodiversidad y Biologıa 

Evolutiva, P. La Coma, 46980 Paterna, Valencia, Spain. 

20Museu Nacional/UFRJ, Setor de Ornitologia, Departamento de Vertebrados, 

Quinta da Boa Vista s/n, São Cristóvão, 20940-040, RJ, Brazil. 

21Universidade Federal de Pelotas, Departamento de Ecologia, Zoologia e 

Genética, Instituto de Biologia,  Campus Universitário Capão do Leão, s/nº, CP. 

354, Pelotas, RS, 96010-900, Brazil. 

22Universidade Tecnológica Federal do Paraná (UTFPR), Prolongamento da Rua 

Cerejeira, s/n, Santa Helena, PR, 85892-000, Brazil. 

23Universidade Estadual de Campinas, Laboratório de Interações Vertebrados-

Plantas, Departamento de Biologia Animal, IB, Campinas, SP, CP. 6109, 13083-

862 Brazil. 

 

24Correspondence and requests for materials should be addressed to Érica Hasui 

(ericahasui@gmail.com) or Milton Cezar Ribeiro (mcr@rc.unesp.br). 



Introduction 

Since Charles Darwin’s studies, birds have been a centerpiece for the foundation 

of evolutionary and ecological theories, including speciation (Grant 1981), competition 

and species coexistence (MacArthur 1958), island biogeography (MacArthur and Wilson 

1967), metapopulation (Hanski and Gilpin, 1997), ecological niche (Grinnell 1917), niche 

partitioning (Grant and Grant 1982), and optimal foraging (Krebs et al. 1978). Studies on 

birds have also provided crucial information about key ecological processes such as 

pollination, seed dispersal, predation, scavengery, parasitism and, more recently, they 

have been important to show the importance of birds in providing key ecosystem services, 

such as crop pollination and pest control (Sekercioglu et al. 2016, Boesing et al. 2017). 

These studies are particularly urgent in tropical forests where we observe highly 

biodiverse communities, and where habitat loss and degradation, hunting, pollution, 

invasive species, and disease are severely threatening those communities (Bierregaard 

and Stouffer 1997, Sodhi et al. 2011). 

South America holds the highest bird diversity, with estimates of 30% (~3,400 

species) of all bird species in the world (SACC 2017). Three biodiversity hotspot regions, 

i.e. areas of high species endemism and high threat, have been identified in South 

America: the Cerrado, the Andes mountains, and the Brazilian Atlantic Forest (Myers et 

al. 2000).  

The region with the highest number of bird endemics and threatened species 

throughout the Neotropics is the Atlantic Forest (Stotz et al. 1996, Jenkins et al. 2013). 

Originally, the Atlantic Forest represented one of the largest tracts of rainforests in South 

America, covering around 1.5 million km² along the Atlantic coast, from northeastern 

Brazil, to Argentina and Paraguay (Galindo-Leal and Câmara 2003, Joly et al. 2014). 

Nowadays the remaining forest covers around 12-16% of its original area, mostly in small 

(< 50 ha) fragments (Ribeiro et al. 2009). The Atlantic Forest hosts nearly 900 species of 

birds, with 213 (24%) of them endemic, and 120 (15%) being threatened with extinction 

(MMA 2014, Moreira-Lima and Silveira, in press). 

The composition of the avifauna of the Atlantic Forest is complex and probably 

reflects a long history of connectivity and isolation with other Neotropical forest blocks. 

Connections with the Andean and Amazon forests likely occurred several times, 

including the late Pleistocene, which resulted in three main forest refugia (Carnaval and 



Moritz 2008, Carnaval et al. 2009): one forest refuge (Pernambuco) occurring in the 

northern region of the Atlantic forest; and two forest refugia (Bahia and São Paulo) 

occurring in the central region of the Atlantic Forest. These past connections are evident 

by the presence of sister species and/or genera in the Atlantic Forest and those other 

regions, whereas the past isolation is evident by the large number of endemic species and 

genera.  

Much of the knowledge on the distributional patterns of the Atlantic Forest 

avifauna has traditionally relied on the thousands of specimens held in avian collections 

(mostly collected during the late XIX and early XX centuries). Those specimens form the 

cornerstone of the distribution data for the Atlantic Forest. A more recent source of avian 

distribution data comes from bird surveys (Moreira-Lima and Silveira in press). The first 

systematic avian surveys were conducted in 1943 (Davis 1945), but became popular 

among Brazilian ornithologists only after the adaptation of those methods for tropical 

forests (Vielliard and Silva 1990, Vielliard et al. 2010). In the last 30 years, a considerable 

amount of avian research has taken place in the Atlantic Forest, but most of this reseach 

was published in Portuguese or is hidden as technical reports, or remains unpublished, 

hampering the accessibility of this information to a wide international audience. 

Here, we compiled a dataset that is composed of 183,814 avian records (150,423 

of occurrence data and 33,391 that include abundances) in 4,122 localities in the Atlantic 

Forest of Brazil (Figure 1). We used four main sources of data:  museum collections, on-

line databases, published sources, and unpublished reports. We envision this dataset, 

which includes distributional data for 832 bird species, as a source to explore population 

and community’ structure, and calculate different composition metrics, such as species 

diversity, richness, and species relative abundance (captures/100 net hours, abundance 

per number of samples (IPA), or sight/hours) for 576 communities. In addition, for some 

localities, it is possible to investigate temporal dynamics of bird species distribution from 

1815 to 2017 (historical vs. current records).  

  



Figure 1. Distribution of 4,122 study sites of bird surveys within the Atlantic Forest 

domain (blue dots). Yellow shows Atlantic Forest domain and green shows Atlantic 

Forest remnants (Huang et al. 2007, Ribeiro et al. 2009).  

  



METADATA 

CLASS I. DATA SET DESCRIPTORS 

I.A. Data set identity: 

Title: ATLANTIC BIRDS: a dataset of bird species from the Brazilian Atlantic Forest 

I.B. Data set identification code: 

Suggested Data Set Identity Codes: ATLANTIC_BIRDS_species.csv, 

ATLANTIC_BIRDS_refs.csv, ATLANTIC_BIRDS_quantitative.csv, and 

ATLANTIC_BIRDS_qualitative.csv.  

I.C. Data set description: 

I.C.1. Principal Investigator(s): 

1 Érica Hasui 

Universidade Federal de Alfenas (UNIFAL-MG), Instituto de Ciências da Natureza, 

Rua Gabriel Monteiro da Silva, 700, Alfenas, MG, 37130-000, Brazil. 

2 Jean Paul Metzger, Rafael Guerra Pimentel 

Instituto de Biociências, Universidade de São Paulo (USP-SP), Rua do Matão, 

Travessa 14, 321, Butantã, São Paulo, SP, 05508-900, Brazil. 

3 Luís Fábio Silveira 

Museu de Zoologia da Universidade de São Paulo, Avenida Nazaré 481, Ipiranga, 

04263-000, São Paulo, SP, Brazil 

4 Milton Cezar Ribeiro, Mauro Galetti  

Universidade Estadual Paulista (UNESP), Instituto de Biociências, Departamento 

de Ecologia, CP 199, Rio Claro, SP, 13506-900, Brazil 

 

I.C.2. Abstract:  

South America holds 30% of the world’s avifauna, with the Atlantic Forest representing 

one of the richest region of the Neotropics. Here we compiled a dataset on Brazilian 

Atlantic Forest bird occurrence (150,423) and abundance samples (N=832 bird species; 

33,119) using multiple methods, including qualitative surveys, mist-nets, point counts, 



and line transects). We used four main sources of data: museum collections, on-line 

databases, literature sources, and unpublished reports. The dataset comprises 4,122 

localities and data from 1815 to 2017. Most studies were conducted in the “Florestas de 

Interior” (N=1510 localities) and “Serra do Mar” (1280) biogeographic sub-regions. 

Considering the three main quantitative methods (mist net, point count, and line transect), 

we compiled abundance data for 745 species in 576 communities. In the dataset, the most 

frequent species were Basileuterus culicivorus, Cyclaris gujanensis and Conophaga 

lineata. There were 71 singletons, such as Lipaugus conditus and Calyptura cristata. We 

suggest that these small number of records reinforce the critical situation of these taxa in 

the Atlantic Forest. The information provided in this dataset can be used for 

macroecological studies, and to foster conservation strategies in this biodiversity hotspot.  

No copyright restrictions are associated with the data set.  Please cite this Data Paper if 

data are used in publications and teaching events. 

 

I.D. Key words: ornithology, forest fragmentation, point counts, bird census, line 

transect, mist nets, biodiversity hotspot, hyper-dominance, extinction risk. 

 

I.E. Description: The dataset is restricted to the Brazilian Atlantic Forest, whose limits 

was defined by Ribeiro et al. (2009), and covers tropical and subtropical forests in Brazil 

(Figure 1). It is composed of 183,814 avian records (150,423 of occurrence data and 

33,119 that include abundances) from four main sources: museum collections, on-line 

databases, published sources, and unpublished reports. Published records include 509 

references, 62% (316) represent peer- reviewed articles, 30% (148) are graduate studies 

(thesis and dissertations), and ca. 7% (43) represent unpublished reports, mostly 

environmental consulting studies. The year of sampling records varied from 1815 to 2017. 

We catalogued 4,122 localities that include 832 bird species, 66 of which are endangered 

and 54 are near threatened (Table 1).  



According to the classification of Atlantic Forest Biogeographical Sub Regions 

(BSRs) provided by Ribeiro et al. 2009, studies were more frequent in Florestas de 

Interior (N=1510), Serra do Mar (N=1280), Florestas de Araucária (N=362) and five other 

BSRs. Records ranged from sea level to 2034 m a.s.l. Environmental variables extracted 

from the WorldClim database 1.4 (http://www.worldclim.org/version1) indicate that the 

annual precipitation in the localities in the database varied from 965 to 2490 mm/year, 

and annual mean temperature varied from 12.1 to 25.7º C.  

 Combining the three quantitative sampling methods (mist-nets, point counts, and 

line transects), we recorded 745 species in 576 sites (Figure 2). The most frequent species 

was the Golden-crowned Warbler (Basileuterus culicivorus), occurring in 81.6% of the 

sites, followed by Rufous-browed Peppershrike (Cyclarhis gujanensis), and the Rufous 

Gnateater (Conopophaga lineata), occurring respectively in 64.7% and 62.4% of sites. 

There were 71 singletons species (Frequency of Occurrence or FO=0.2%), 39 doubletons 

(FO=0.3%), and 30 tripletons (FO=0.5%).  



 

Figure 2. Distribution of sampling points of quantitative methods of bird 

communities within the Atlantic Forest domain included in ATLANTIC BIRDS. 

Yellow shows Atlantic Forest domain and green shows Atlantic Forest remnants (Huang 

et al. 2007, Ribeiro et al. 2009). Dark red, blue and orange dots represent line transect (N 

= 79), point count (N = 329), and mist net sampling points (N = 202) respectively. 

 

Mist-nets provided abundance data for 421 bird species in 202 sites. The most 



frequent species captured in the nets was Basileuterus culicivorus (84.0% of the sites), 

followed by the White-throated Spadebill (Platyrinchus mystaceus) and Conopophaga 

lineata, which were detected in 69.6% and 65.2% of the sites, respectively (Figure 3). 

There were 93 singleton species (FO=0.5%), which represents less than 1% of sites, 46 

doubletons (FO=1.1%), and 28 tripletons (FO=1.6%). Considering the number of 

individuals captured per 100 net-hours, Helmeted Manakin (Antilophia galeata) and 

White-shouldered Fire-eye (Pyriglena leucoptera) were the two most captured bird 

species.  

Figure 3. Frequency of occurrence and mean of number of individuals per 100 net-

hours for bird species sampled in Atlantic Forest sites when using the mist nest 

method. Frequency of occurrence was calculated as the ratio of the number of sites where 

each species occurred over the total number of sites (N=202). To avoid the bias of species 

that occurred at few sites with a high number of individuals, for the mean of number of 

individuals per 100 net-hours graphic we disregard species with a frequency less than ten 

percent. For both response variables, we represent the 70 species with higher values. 

 



For the point counts, we found abundance data for 633 bird species in 329 sites. 

The most frequently detected species was Cyclarhis gujanensis, occurring in 84.3% of 

sites, followed by Basileuterus culicivorus and Southern Beardless-Tyrannulet 

(Camptostoma obsoletum), recorded in 83.6% and 75% of the sites, respectively (Figure 

4). There were 166 species occurring in less than 1% of the sites and 80 species were 

singletons (FO=0.3%), 52 were doubletons (FO=0.6%), and 34 were tripletons 

(FO=1.0%). Planalto Slaty-Antshrike (Thamnophilus pelzelni), Basileuterus culicivorus, 

and Turquoise-fronted Parrot (Amazona aestiva) were the three most abundant species as 

suggested by the abundance per number of samples. 

 

Figure 4. Frequency of occurrence and mean abundance per number of samples 

(IPA) in Atlantic Forest sites when using the point count method. Frequency of 

occurrence was calculated as the ratio of the number of sites where each species occurred 

over the total number of sites (N=329). To avoid the bias of species that occurred at few 

sites with a high number of individuals, for the mean of IPA graphic we disregard species 



with a frequency less than ten percent. For both response variables, we represent the 70 

species with higher values. 

 

Transects resulted in abundance data for 618 species in 79 sites. The most 

frequently detected species was Cyclaris gujanensis (occurring in 89.9% of the sites), 

followed by the Pale-breasted Thrush (Turdus leucomelas) and the White-tipped Dove 

(Leptotila verreauxi), which appeared in 82.3% and 79.7% of the sites, respectively 

(Figure 5). There were 107 singleton species (FO=1.26%), 55 doubletons (FO=2.5%) and 

52 thipletons (FO=3.8%). The species with the largest number of individuals per hour of 

transect (total of hours of all studies=1,026.7) was the Maroon-bellied Parakeet (Pyrrhura 

frontalis, with 1.4 individuals per hour of transect), followed by Basileuterus culicivorus 

(1.4 individuals hour of transect). 

 

Figure 5. Frequency of occurrence and number of individuals per total hours of 

transect (1026.73 hours) for bird species sampled in Atlantic Forest sites usingthe 



transect method. Frequency of occurrence was calculated as the ratio of the number of 

sites where the each species occurred over the total number of sites (N=79). To avoid the 

bias of species that occurred at few sites with a high number of individuals, for the mean 

number of individuals per hour graphic we disregard species with a frequency less than 

ten percent. For both response variables, we represent the 70 species with higher values. 

 

In all three methods the response variables related to abundance (mean number of 

individuals per 100 net-hours; the abundance per number of samples, for point count; and 

number of individuals per hour of transect) were biased by species that occurred in few 

sites but with a high number of individuals. To avoid this bias our preliminary analyses 

here disregarded species that occurred in less than 10% of the sites (Figs 3-5). 

A few species accounted for the rarest records in the dataset because they occurred 

in less than 0.05% of all records (quantitative and qualitative dataset). Three of them, the 

Purple-winged Ground Dove (Claravis geoffroy), Kinglet Calyptura (Calyptura cristata), 

and the Pernambuco Pygmy-owl (Glaucidium mooreorum) are known from a handful of 

specimens. These species have no recent and reliable records and have been considered 

either already extinct or on the verge of extinction (Lees and Pimm 2015, Pereira et al. 

2014). These restricted number of records reinforce the critical situation of these taxa in 

the Atlantic Forest. The six remaining species, the Cherry-throated Tanager (Nemosia 

rourei), Parana Antwren (Formicivora acutirostris), Pernambuco Foliage-gleaner 

(Automolus lammi), Restinga Tyrannulet (Phylloscartes kronei), Gray-winged Cotinga 

(Lipaugus conditus), and Bay-ringed Tyrannulet (Phylloscartes sylviolus), are locally 

occurring endemics known from a handful of localities, and with few records in the 

dataset. 

The most threatened taxa are found in the Pernambuco Center of Endemism, a 

narrow strip of Atlantic Forest north along the São Francisco River, which is now reduced 

to less than 3% of its original size (Table 1) (Silveira et al. 2003). The degree of 

deforestation and fragmentation in this region is so high that the first Brazilian endemic 

birds to be declared extinct (Cichocolaptes mazarbanetti, Phylidor novaesi, and 

Glaucidium moorerorum) all came from this region, as well as one of the two extinct-in-

the-wild species (Alagoas Curassow) (Silveira et al. 2004; Costa et al. 2017), making this 

area the hottest hotspot in the region (Pereira et al. 2014). Furthermore, the conservation 

status of species in other areas of the biome is far from secure. Larger predators such as 



Harpy Eagles (Harpyja harpyja) or the Crested Eagle (Morphnus guianensis) either have 

few records or no recent and reliable records at all, suggesting that these species are on 

the verge of extinction in the biome (Banhos et al. 2016, Araujo et al. 2015). The same 

occurs with game birds like the Red-billed Curassow (Crax blumenbachii) (Alves et al. 

2015) or the Black-fronted Piping-guan (Aburria jacutinga), once widespread and 

common, now reduced to a handful of individuals surviving in a few, mostly unprotected, 

localities (Bernardo et al. 2011). Most fragments in the Atlantic forests are heavily 

defaunated, lacking typical elements such as ground birds (tinamous, quails, curassows 

and guans), and larger hawks and parrots (Galetti et al. 2017). Although the existence of 

large and quite well conserved fragments is found in some parts of the Atlantic Forest, 

efforts to reintroduce species of birds and mammals must be a priority in order to avoid 

the extinction not only of large fruit trees, which now lack their seed dispersers, but also 

the related ecological processes (Silveira et al. 2003, Costa et al. 2017, Galetti et al. 2017). 

We also found a high number of endemic genera and species (N=197) in the 

dataset, representing 94% of all to the Atlantic Forest endemic bird species (Moreira-

Lima and Silveira, in press) (Table 1). Previous results suggested that the number of 

endemic genera and species is clearly underestimated, being higher than the previous 

estimates (Cavarzere et al. 2014, del Rio and Silveira 2016, Tomotani and Silveira 2016, 

Silveira et al. 2017). Nevertheless, as the Atlantic Forest avifauna is composed not only 

of its own unique elements, but also by a contribution of distinct sources and in different 

times, it is also expected that the avifauna of this region share species with other regions, 

with no morphological or even genetic distinctiveness (Silveira and Olmos 2003, Silveira 

and Olmos 2007, Valim and Silveira 2014). The records of some forest birds such as the 

Southern Mealy Amazon (Amazona farinosa), the Lettered Aracari (Pteroglossus 

inscriptus), and the Red-and-green Macaw (Ara chloropterus) showed restricted and 

disjunct distributions in the Atlantic Forest. However, they show no signs of 

morphological or genetic differences from the Amazonian populations (see Silveira et al. 

2003). Even for birds, the most well-known group of vertebrates, our knowledge of the 

diversity in the Atlantic Forests is far from complete. New genera and species have been 

described in recent years, including threatened new taxa found near the largest South 

America city (the São Paulo Marsh Antwren, Formicivora paludicola) (Del-Rio et al. 

2015) and at least four new bird species are currently under formal description (Silveira 

et al. in prep.). 



CLASS II. RESEARCH ORIGIN DESCRIPTORS 

II.A. Overall project description:  

II.A.1. Identity: A compilation of a data on bird occurrence and abundance sampled by 

multiple methods (mainly qualitative surveys: mist nets, point counts and transects) in the 

Brazilian Atlantic Forest. 

II.A.2. Period of study: Studies range from 1815 to 2017. 

II.A.3. Objectives: We aimed to make available a large Atlantic Forest avian dataset 

collected during the last two centuries (from 1815 to 2017), including data that are spread 

around the world (but mainly in Brazilian museums) or are published in Portuguese or 

remain as gray literature with restricted access. The dataset is accompanied by a 

descriptive analysis of the main patterns of avian records (with qualitative and 

quantitative datasets) and information of the gap in knowledge about spatial and temporal 

distribution of birds in the Atlantic Forest. We also highlight some species that need 

special conservation attention due to the low frequency of records in recent years.  

II.A.4. Abstract: Same as above. 

II.A.5. Sources of funding: The database construction was mainly supported by the Biota 

Program at Fundação de Amparo à Pesquisa do Estado de São Paulo/São Paulo Research 

Foundation (FAPESP) and by the Conselho Nacional de Desenvolvimento Científico e 

Tecnológico (Brazilian Research Council CNPq). JPM, EH, ACM, RGP and MCR were 

supported by FAPESP (1999/05123-4), German BMBF (Federal Ministry of Education 

and Research), CNPq/BMBF grant (690144/01-6 and 590041/2006-1) and fellowships 

from CNPq (151677/2005-0, EH). AAAB was supported by CAPES and FAPESP 

(2013/24929-9 and 2014/23809-2). AABO was supported by BIOTA/FAPESP 

(2004/04820-3). ACM was supported by PNPD-CNPq. AU was supported by FAPESP 

(2002/01746-1), IDEA WILD, and The Association of Field Ornithologists. CAFRG was 

supported by Instituto Dríades/Veracel; Bourscheid/GASCAC. CD was supported by 

FUNADESP and CNPq (256446/2014-1). FMB was supported by FAPESP (2013/19732-

1 and 2013/50421-2). KMPMBF was supported by CNPq (308503/2014-7). LFS was 

supported by CNPq (457444/2012-6; 302291/2015-6, 457974/2014-1) and FAPESP 

(2007/56378-0). MAE was supported by CNPq (478885/2011-3), MP was supported by 

CNPq (474945/2010-3, 552024/2011-2), Grupo O Boticário (0866_20101) and 



Neotropical Bird Club (NBC). MAP was supported by CNPq (304244/2016-3). RCR was 

supported by CAPES and FAPESP (2014/19250-7). VC was supported by CAPES, CNPq 

(503496/2014-6), IdeaWild and The Rufford Foundation. VRT was supported by CNPq 

(130279/2013-7). WRS was supported by FAPESP (1998/05090-6). MG received 

research grants from CNPq (300970/2015-3) and FAPESP (2014/01986-0), MCR was 

supported by CNPq (312045/2013-1, 312292/2016-3) and FAPESP (2013/50421-2). 

RLM was supported by FAPESP (2015/17729-4). 

II.B.1. Site description: The Atlantic Forest originally covered ~1.5 million km² along 

the coast of Brazil and interior parts of Argentina and Paraguay (Morellato and Haddad 

2000). This region is extremely heterogeneous and comprises large blocks of tropical and 

subtropical evergreen and semideciduous forests, as well as deciduous forests, 

mangroves, swamps, restingas (coastal forest and scrub on sandy soils), inselbergs, high-

altitude grasslands (campo rupestre and campo de altitude), and mixed Araucaria pine 

forest (Ribeiro et al. 2011). This high heterogeneity leads to outstanding levels of bird 

endemism (N=213), and species richness (N=891, Moreira-Lima and Silveira, in press; 

details on the vegetation types used by avian species in the Neotropics can be found in 

Stotz et al. 2010). Historically, the Atlantic Forest has been massively exploited by 

anthropogenic activities such as logging, agribusiness, industrialization, and unplanned 

urban expansion. Nowadays, it is confined to only ~16% of its original extent (Ribeiro et 

al. 2009). Furthermore, more than 80% of these remnants are in < 50 ha fragments and 

nearly all is within 1 km of an edge (Ribeiro et al. 2009). 

II.B.2. Data compilation: We first built a database from geo-referenced locality records 

in the study region from four main sources: museum collections, on-line databases, 

published sources, and unpublished reports. We extracted the occurrences from the 

following museums: Museu de Zoologia da Universidade de São Paulo (MZUSP); Museu 

Nacional do Rio de Janeiro/UFRJ (MN); Museu de História Natural Capão da Imbuia de 

Curitiba/PMC (MHNCI); Museu de Zoologia da Unicamp (ZUEC); Coleção Zoológica 

de Referência da Seção de Vírus Transmitidos por Artrópodos - Instituto Adolfo Lutz - 

Banco de Aves; Terrestrial Vertebrate Specimens - Museum of Vertebrate Zoology, 

Berkeley (MCZ); American Museum of Natural History, New York (AMNH); Museu da 

Usina Hidrelétrica de Segredo de Foz do Jordão, COPEL; Field Museum of Natural 

History, Chicago (FMNH); Coleção de Aves do Museu do Parque Nacional do Itatiaia; 

Museu de Biologia Professor Mello Leitão - Santa Tereza – ES (MBML), Universidade 



Federal de Pernambuco (UFPE), Coleção Ornitológica da UFRN (COUFRN).  

In the literature, we did a wide search in published and unpublished documents 

found online and in the main Brazilian university libraries: Universidade de São Paulo 

(USP), Escola Superior de Agricultura Luiz de Queiroz (ESALQ), Universidade Estadual 

Paulista (UNESP), Universidade Regional de Blumenau (FURB), Museu de Zoologia da 

Universidade de São Paulo (MZUSP), Universidade Estadual de Londrina (UEL), 

Universidade Estadual do Norte Fluminense Darcy Ribeiro (UENF), Universidade 

Federal do Espírito Santo (UFES), Universidade do Estado do Rio de Janeiro (UERJ), 

Universidade Federal de Lavras (UFLA), Universidade Federal de Minas Gerais 

(UFMG), Universidade Federal de Ouro Preto (UFOP), Universidade Federal do Paraná 

(UFPR), Universidade Federal do Rio de Janeiro (UFRJ), Universidade de Brasília 

(UNB), Universidade Estadual do Centro-Oeste (UNICENTRO), Universidade Vale do 

Rio Doce (UNIVALE), Universidade Tuiuti do Paraná (UTP) and Universidade Federal 

de Viçosa (UFV). We reviewed all publications (research articles, revisions) for data 

regarding occurrence of all bird species using the search engines of Google Scholar, 

SciELO, Web of Science, Scopus, JSTOR, Zoological Record and Biological Abstracts 

(keywords in English = “bird” or “avian”and “Atlantic Forest”and “Brazil” or 

Portuguese: “aves”, “Mata Atlântica” and “Brasil”). We also conducted data mining on 

gray literature by applying the same keywords to look for management plans, 

monographs, unpublished theses, and dissertations at the Biblioteca Digital Brasileira de 

Teses e Dissertações, Banco de Teses, CAPES and Biblioteca da Secretaria do Meio 

Ambiente do Estado de São Paulo. No limits were imposed with respect to year of 

publication. From our literature search, we collected 509 of individual publications. From 

on-line database we added records available at birdlife, specieslik, and xeno-canto 

(http://www.birdlife.org, http://splink.cria.org.br, http://www.xeno-canto.org and 

http://www.wikiaves.com). In these on-line searches, we searched for threatened and 

endemic Atlantic Forest species. In addition, we invited several researchers that work on 

birds in the Atlantic Forest to contribute with unpublished data.  

II.B.3. Research Methods: We included in the database all studies of bird species in the 

Atlantic Forest regardless of the sampling methods. We converted all coordinates to 

decimal latitudes and longitudes datum WGS 84 and checked them using the study site 

descriptions informed by the authors and with Google Earth. For several historical records 

without coordinates, we used gazetteers, or other specific location (such as municipality, 



stream, road) that was described by the naturalists. To define Atlantic Forest boundaries, 

we followed the same procedure as Lima et al. (accepted) and Bovendorp et al. (2017). 

We merged available geographic information from the most used boundaries of Atlantic 

Forest extents: the boundary used by Brazilian government (IBGE 2016), the limit 

provided by the Atlantic Forest Law initiative (MMA 2006), the one used to calculate the 

remaining Atlantic Forest (Ribeiro et al. 2009), and the one reported in Olson et al. (2001), 

also adopted by WWF and available online 

(https://www.worldwildlife.org/publications/terrestrial-ecoregions-of-the-world). From 

the terrestrial ecosystem (Olson et al. 2001) shapefile we made a subset from Atlantic 

Forests and Atlantic interior forests categories. Several sampling points were outside of 

the Atlantic Forest boundaries. We excluded those data from our descriptive analyses, but 

retain in the data set file, making them available for future research.  

We eliminated synonymy problemsby checking all species and standardizing with 

the taxonomy of birds followed by the Brazilian Ornithological Records Committee 

(Piacentini et al. 2015). A bird taxonomist (LFS) checked all species reported in the 

dataset. In addition, we excluded species records with inconsistent locations (i.e., outside 

of their known geographic distributions) . 

In addition, we extracted spatial and geographical information from available 

databases, including IBGE (2016), USGS (2001), WWF (Olson et al. 2001), WorldClim 

1.4 (Hijmans et al. 2005) and Ribeiro et al. (2009), at ~900 m spatial resolution. We used 

the functions 'Spatial join' and 'Extract values to points' functions in ArcGIS 10.5 to access 

data regarding the localities where birds were sampled. 

We organized three types of databases. 1) Study information (Table 2) where we 

summarized the location description (geographic information), sampling methods, 

sampling design, data, sampling effort, and bibliographic references. 2) Quantitative data 

(Table 3) based on three community sampling methods (mist-nets, point counts, and line 

transects). For each method, we included: species abundance (i.e., number of individuals 

per 100 net-hours, abundance per number of samples for point counts, and 

detections/hours for transects, total effort, data and site description. 3) Qualitative data 

(Table 4) based on multiple sampling methods such as survey focus on specific taxa or 

guild (e.g., feeding bouts, mixed-species flocks, bird survey on focal plants), museum 

records, inventories (combining multiple methods), qualitative and/or quantitative 

surveys based on visual and aural detections or occasional observations. We included in 



this database information about species occurrence, methods, sampling site description 

and data. We reported as “NA” in the data table the lack of any of this information. 

We used the following literature to compile these data: Abe 1997, Abreu 2000, 

Adisan Engenharia 2002, Água e Solo Consultoria 2006, Agnello 2003, 2007, 

Albuquerque and Brüggemann 1996, Aleixo 1997a, 1997b, 1999, Aleixo and Vielliard 

1995, Aleixo and Galetti 1997, Alexandrino et al. 2016, Allegrini 1997, Almeida 1979, 

1981, 1997a, 1997b, 2002, Almeida et al. 1983, Almeida and Laranjeiro 1983, Almeida 

and Alves 1983, 2003, Almeida et al. 2006, Alvarenga 1990, Alves 1993, 2003, Alves 

and Pereira 1998, Alves and Vecchi 2009, Amaral and Amaral 2002, Amaral and Silveira 

2004, Amorim and Piacentini 2006, Anciães and Marini 2000, Andrade 2003, 2004, 

Andrade and Marini 2002, Anjos 1988, 1990, 1992, 2001, 2006, Anjos and Soares 2006, 

Anjos and Boçon 1999, Anjos and Seger 1988, Anjos and Schuchmann 1997, Anjos and 

Laroca 1989, Anjos and Graf 1993, Anjos et al. 1997, Antas 1999, Antunes 1996, 2003, 

2005, Antunes and Willis 2003, Antunes et al. 2007, Antunes et al. 2013, Araujo 1996, 

Argel-de-Oliveira 1996, 2003, Athiê 2009, Avanzo 1996, Avanzo and Sanfilippo 2000, 

Azevedo 1995, Azevedo and Ghizoni Jr., Azevedo et al. 2003, Banks-Leite 2009, Barbosa 

1982, 1988, 1992, Barbosa et al. 1988, Barbuio 1994, Barnett et al. 2004, Barros et al. 

1989, Bauer 1999, Bauer and Pacheco 1997, 2000, Bauer et al. 1997, Beltrame 2006, 

Berla 1944, Berndt 1992, Betini 2001a, 2001b, Betini et al. 1998, Beyer 1999, Bispo 

2004, 2010, Bornschein and Reinert 2000, Branco 2000, Branco et al. 2004, Brandt et al. 

2005, Buzato 1995, Buzzetti 2000, Camargo 1946, Candido 1991, 2006, Carbonari 1990, 

Carrano 2006, Carrara and Faria 2012, Carrara et al. 2013, Castellini 1999, Castro 1990, 

1998, 2003, 2007, Cavarzere 2013, Cavarzere et al. 2009, Cavarzere et al. 2010, 

Cavarzere et al. 2013, Cazetta et al. 2002, CCRG 2003, CEMA 2003, Ceregatto 2003, 

Cestari 2001, 2007, Ciclo Ambiental Consultoria 2003, CEMA 2002, Chiarello 2000, 

Christianini 2001, CNEC 1996, Christiansen and Pitter 1997, Coelho et al. 1991, 2006, 

Corrêa et al. 2008, Correia 1997, Cortes 2003, 2006, Costa 2002, Costa et al. 2004, 

Curcino et al. 2007, D’Angelo Neto 1998, Dalbeto 2009, Dário 1999, 2010, 2012, Dário 

et al. 2002, Davis 1945, Develey 1997, 2004a, 2004b, Develey and Martensen 2006, 

Develey and Peres 2000, Develey et al. 2005, Dias 2000, Donatelli et al. 2004, 2007, 

2011, Durães and Marini 2005, Ecoplan 2002, Engea 1995, Faccio 2005, Fadini 2005, 

Fadini and De Marco Jr 2004, Faria et al. 2006, Farias et al. 2007, Fávaro and Anjos 2005, 

Fávaro et al. 2006, Favretto et al. 2008, Ferreira 1994, 2000, Ferreira et al. 1994, 2005, 



2009, Ferro 2001, FESPESP 2005, Fieker 2012, Figueiredo and Custódio Filho 2003, 

Figueiredo et al. 2000, Fonseca 2005 Franchin and Marçal Jr. 2002, 2004, Francisco and 

Galetti 2001, 2002a, 2002b, Franscisco et al. 2006, Franz et al. 2010, Franz et al. 2014, 

Gabriel 2005, Gabriel and Pizo 2005, Galetti 1992, Galetti and Aleixo 1998, Galetti and 

Pizo 1996, Galetti and Stotz 1996, Galetti et al. 1997, Galetti et al. 2006, Geoverde 

Engenharia 2005, Ghizoni 2004, Ghizoni and Graipel 2005, Ghizoni and Silva 2006, 

Ghizoni and Azevedo 2006, Gimenes 2001, Gimenes and Anjos 2000, Goerck 1999a, 

1999b, Gomes 2001, 2006, Gomes et al. 2001, Gonçalves 1999, 2001, Gondim 1995, 

2002, Gonzaga et al. 2000, Graham 1989, Granzinolli et al. 2006, Grose 2013, Guedes et 

al. 1997, Guerra 2005, Guerra and Marini 2002, Guimarães and Guimarães 2006, Guix et 

al. 2001, Gussoni 2007a, 2007b, Gussoni and Campos 2004, Guzzi 1999, 2004, Hasui 

1994, 2003, Höfling and Lencioni Neto 1992, Intertechne 2002, Ishikawa-Ferreira et al. 

1999, Kawazoe and Gouvêa 1999, Kirwan et al. 2001, Kirwan et al. 2004, Kristosch 1998, 

Krügel and Anjos 2000, Krul and Moraes 1993, Lapate 2006, Laps 1996, Lara et al. 1990, 

Lemos 2014, Lima and Roper 2004, Lobo-Araújo et al. 2013, Longo 2007, Lopes 2006, 

Lopes and Anjos 2006, Lopes et al. 2005, 2012, Lunardi 2004, Luz 2010, Luz et al. unpl. 

data, Lyra-Neves et al. 2004, Machado 1994, 1995, 1996, 1999, Machado and Lamas 

1996, Machado and Fonseca 2000, Machado and Rosa 2005, Magalhães et al. 2007, 

Maia-Gouvêa et al. 2005, Maldonado-Coelho and Marini 2000, 2003, Mallet-Rodrigues 

and Noronha 2003, Mallet-Rodrigues et al. 1997, 2007, Mandai 2004, Manhães 2003, 

Manhães and Loures-Ribeiro 2005, 2011, Manhães et al. 2003, Marcelino 2002, 

Marcondes-Machado 2002, Marini et al. 1996, 2002, Marques 2004, Marsden et al. 2001, 

2003, Martensen 2008, Marterer 1996, Martins 2007, Martuscelli 2001a, 2001b, 2001c, 

2003, 2006, Matarazzo-Neuberger 1992, 1994, 1995, Melo 1997, Melo Jr et al. 2001, 

Mendonça 2001, Mendonça and Anjos 2005, 2006a, 2006b, Mineral 2001, Mikich 1996, 

Módena 2005, Moraes 1991, 1998, Moraes and Krul 1999, Morales 1998, Motta Jr. 1990, 

Motta Jr. and Lombardi 1990, Motta Jr. and Granzinolli 2004, Motta Jr. et al. 2008, Müller 

and Fortes 2005, Multigeo 2004, Naka et al. 2002, Nascimento et al. 2003, Neto and 

Bispo 2011, Nodari 2003, Nunes 2000, Oliveira 1999, 2011, Oliveira and Silva 2006, 

Oliveira and Köhler 2010, Olmos 1989, 1990, 1996, Olmos and Silva 2001, Olmos and 

Brito 2007, Oniki et al. 1994, Ovinha 2011, PA Brasil 2002, Pacheco 1988, 2004, Pacheco 

and Bauer 1998, 2001, Pacheco and Olmos 2006, Pacheco and Gonzaga 1994, 1995, 

Pacheco and Fonseca 2002, Pacheco et al. 2010, Papa 1999, Papp 1997, Parrini and 

Pacheco 1997, Paschoal 1999, Pascoli 2005, Pascotto 2006, Pedroso Jr. 2003, Pense and 



Carvalho 2005, Penteado 2006, Pereira 2009, Pereira et al. 2014, Pereira et al. 1992, 

Piacentini and Campbell-Thompson 2006, Piacentini et al. 2006, Pichorim and Bóçon 

1996, Pimentel 2007, 2008a, 2008b, Pineschi 1990, Piratelli et al. 2000, 2005, Pizo 2004, 

Pizo and Vieira 2004, Pizo et al. 1995, 2002, Poletto 2003, Portes 2001, Porto and Piratelli 

2005, Posso et al. 2013, Pozza 2002a, 2002b, Pozza and Pires 2003, Projec 2005, 

Prominer 1999, 2001, 2002, Ragusa Netto 1999, Raposo et al. 1998, Ribon 2000, 2003, 

Ribon et al. 1995, 2004, Rigueira 1994, Robles 1998, Rocca-de-Andrade 2006, Rocha 

1998, Roda et al. 2011, Rodrigues 1995, Rodrigues and Michelin 2005, Rodrigues et al. 

1981, Rojas and Ribon 1997, Rosa 2004, Ross 2002, Santos 2000, 2004, 2005, Santos et 

al. 2000, Schaalmann 2004, Scherer Neto 1983, Scherer Neto and Toledo 2012, Scherer 

Neto et al. 1994, 1996, Sebaio 2002, Sendoda 2009, Silva 1988, 1992, 1997a, 1997b, 

2001, 2004, 2004, 2006, Silva and Vielliard 2000, Silva et al. 2017, Silveira 2009, Silveira 

et al. 2003, 2006, Simão et al. 1997, Simon 2000, 2006, Simon et al. 2007, Soares 2004, 

Soares and Anjos 1999, Soares and Schiefler 1995, Souza 1990, 1995, Straube 1988, 

1991, 2003, Straube and Bornschein 1995, Straube and Scherer Neto 1995, Straube and 

Urben Filho 2004, 2005a, 2005b, Straube et al. 1996, 2002, 2004, 2005, 2006, T. Alves 

Engenharia 1994, Teles 2013, Telino Jr. et al. 2005, Toledo 1993, Tonini 1997, 2001, 

Tubelis and Cavalcanti 2001, Turbiani 2005, Uezu et al. 2005, Valadão 2012, Vasconcelos 

1998, 1999, 2001a, 2001b, 2003, 2007a, 2007b, Vasconcelos and Lombardi 1999, 2000, 

2001, Vasconcelos and Roos 2000, Vasconcelos and Silva 2004, Vasconcelos and 

D’Angelo Neto 2007, 2009, Vasconcelos et al. 2002, 2003, 2005, 2006, Vecchi 2002, 

Ventura 1985, Venturini and Paz 2003, Venturini et al. 1996, 2000, 2001, 2005, 2007, 

Vianna 2001, Vieira 1991, 2006, Vielliard and Silva 2001, Villanueva and Silva 1995, 

1996, Vogel et al. 2010, Volpato 2003, Volpato and Anjos 2001, Volpato et al. 2010, 

Weimer et al. 2014, Weinberg 1986, Whitney et al. 1995a, 1995b, Willis 1979, 1989, 

2003, 2004, Willis and Schuchmann 1993, Willis and Oniki 1981, 1991, 1993, 2001, 

2002a, 2002b, 2003, Zaca 2005, Zacchi Neto 2006, Zimmermann 1995a, 1995b, 1996, 

1999a, 1999b, 2001, Zimmermann et al. 2003, Zorzin et al. 2006, Zuppi 2001.  

II.C. Data limitations and potential enhancements:  

Among the vertebrate groups already compiled in the ATLANTIC series, birds are the 

most diverse, and presenting information of all species in a single document is particularly 

challenging. In terms of limitations, several sampling methods have been used to sample 

bird communities and each of those methods can present particular advantages or 



disadvantages, which can generate biases that should be considered when using the 

dataset (Bibby et al. 1992). These limitations, as well as the sampling effort and sampling 

design employed, can influence population parameters (e.g. density and size) and 

community structure and diversity estimates (Boulinier et al. 1998, Buckland et al. 2001, 

Chandler et al. 2011, Dénes et al. 2015). 

In our dataset, the most used bird sampling methods are mist-nets, point counts, 

and transects. Mist-nets are used to capture understory birds, biasing estimates by 

sampling only the part of the communities that uses the forest understory (Remsen and 

Good 1996, Blake and Loiselle 2001, Bonter et al. 2008). In addition, most bird censuses 

that use mist-nets do not provide the number of mist-nets opened, length and height and 

the size of net,  or the netmaterial. These variables are important to determine the sampled 

area and could influence the ability of the nets to sample species during surveys (Pardieck 

and Waide 1989, Banks-Leite et al. 2012). 

Alternatively, transects and point counts are based on visual and aural detections 

and are more dependent on the observer's identification skills (Simons et al. 2007). Bird 

point counts have been used in the field since the 1970's to quantify the abundance and/or 

densities of bird species (Blondel et al. 1970, Järvinen 1978). The abundance per number 

of samples (IPA) gives an estimate of the species proportion in community samples and 

it is useful to compare the counts of the same species at different times, locations, and 

communities (Vielliard et al. 2010). However, authors do not always report the number 

of points, the duration of each sample, or the radius used to detect the birds (in limited 

radius point count, see Reynolds et al. 1980). On the other hand, some transect studies’ 

also lack information about the transect length and width. This lack of information 

prevents the calculation and the comparison of quantitative data among studies and limit 

the determination of the spatial coverage.  

Although geographical coordinates of studies and sampled areas were checked 

using Google Earth, many historical records from museums were obtained earlier than 

GPS development. Furthermore, some studies (particularly older ones) do not report 

reliable geographic coordinates for each sampling location. In these cases, the 

georeference source was based on gazetteers, or other specific locations (such as 

municipality, stream, road) described by the naturalists. 

We also found that most studies were developed in the south and central portions 



of the Atlantic Forest region, which are the regions encompassing the larger forest 

remnants (Ribeiro et al 2009, da Silva and Casteleti 2003). Atlantic Forest coverage in 

the northeastern coastal plains of Brazil was historically reduced to small fragments and 

the lower quantity of bird inventories may also reflect a lower density of ornithologists in 

this region. This also can explain the absence of studies in the São Francisco 

Biogeographical sub region (the western expansion of Atlantic Forest in northeastern 

Brazil), which was recently recognized as one of the biogeographic regions of the Atlantic 

Forest (Ribeiro et al 2009). In addition, our study focused on studies in Brazil, and we 

did not cover the portions of Atlantic Forest in other countries (Paraguay and Argentina). 

Future refinements of the Atlantic Forest Bird database could include information from 

these regions to fill this gap. 

The duration of studies is highly variable. Most were conducted within less than 

a year, limiting the ability to obtain reliable annual and temporal population trends. Birds 

are prone to exhibit population fluctuations in response to seasonal changes associated 

with rainfall, fruit production, and climate. Population sizes of birds may also respond to 

more drastic and medium term climatic events, such as El Niño and La Niña, or even 

anthropogenic events, such as poaching, live trade and climate change. Our dataset should 

be used cautiously for such research since it mainly comprises “snapshots” of the 

communities in different years and locations.  

Species were not identified to the subspecies level. Users that are interested in 

tracking those subspecies can use species identity and sampling locality to infer the 

subspecific identification. All species included in the database were checked by a 

taxonomist (LFS, from MZUSP) and were standardized following the most recent 

taxonomic list of Brazil and South America (Piacentini et al. 2015, SACC 2017). 

However, species identification errors can occur and should be considered by users of the 

dataset, particularly those using only visual and aural records. 

 We recognize the massive research effort by ornithologists who carried out these 

many studies. We expect that the community of scientists will be able to characterize 

macro-ecological patterns as well as be able to use them for conservation and 

management actions. 

 

CLASS III. DATA SET STATUS AND ACCESSIBILITY 



III.A. Status: 

III.A.1. Latest update: October 2017 

III.A.2. Latest archive date: October 2017 

III.A.3. Metadata status: Last updated October 2017, version resubmitted 

III.A.4. Data verification: We eliminated synonymy problems by checking all species 

and standardizing with taxonomy followed by the Brazilian Ornithological Records 

Committee (Piacentini et al. 2015). A bird taxonomist (LFS) checked all species reported 

in the dataset. Geographic coordinates use datum WGS84 and were checked in ArcGIS 

using the study site descriptions informed by the authors and using Google Earth. We 

excluded species’ records that had inconsistent locations. We inserted in the database a 

category for geographical precision to characterize the accuracy and describe what 

corresponded to the site coordinates, such as PTCENTRAL (=centroid of habitat 

sampled); or MUN (=municipality where the sample was taken). For several historical 

records without coordinates, we used the gazetteers (Paynter et al. 1991) or other specific 

location (such as municipality, stream, road) that was described by the naturalists. 

III.B. Accessibility: 

III.B.1. Contact person(s): Érica Hasui (ericahasui@gmail.com), Jean Paul Metzger 

(jpm@ib.usp.br), or Milton Cezar Ribeiro (mcr@rc.unesp.br). 

III.B.2. Copyright restrictions: None 

III.B.3. Proprietary restrictions: Please cite this data paper if the data are used in 

publications and teaching events. The ATLANTIC research team intend to keep this data 

paper up to date (see server link: http://doi.org/10.5281/zenodo.1095591). 

III.B.4. Costs: None 

CLASS IV. Data structural descriptors: 

IV.A. Data set file 

1. Identity: (1) ATLANTIC_BIRDS_species.csv, 

  (2) ATLANTIC_BIRDS_refs.csv,  

  (3) ATLANTIC_BIRDS_quantitative.csv, 



  (4) ATLANTIC_BIRDS_qualitative.csv. 

2. Size: ATLANTIC_BIRDS_species.csv, 62 KB, 

ATLANTIC_BIRDS_refs.csv, 431 studies, 1.07 MB, 

ATLANTIC_BIRDS_quantitative.csv, 7.51 MB, 

ATLANTIC_BIRDS_qualitative.csv , 32.5 MB. 



IV.B. Variable information 1 

Table 1. Species information in the ATLANTIC BIRDS: Description of the 832 bird species recorded by multiple methods (mainly qualitative 2 

surveys, mist nets, point counts, and transects) in Atlantic Forest of Brazil. We obtained data from four main sources: museum collections (16,893 3 

records), on-line database (18,279), literature sources (108,290) and unpublished reports from several researchers (35,981).  4 

Variables Description Levels Example 

Order Order of the species Accipitriformes 

Anseriformes 

Apodiformes 

Caprimulgiformes 

Cariamiformes 

Cathartiformes 

Charadriiformes 

Ciconiiformes 

Columbiformes 

Coraciiformes 

Accipitriformes 

 



Cuculiformes 

Falconiformes 

Galbuliformes 

Galliformes 

Gruiformes 

Nyctibiiformes 

Passeriformes 

Pelecaniforme 

Piciformes 

Podicipediformes 

Procellariiformes 

Psittaciformes 

Sphenisciformes 

Strigiformes 



Tinamiformes 

Trogoniformes 

Family Family of the species  Tinamidae 

Species Species name  Tinamus solitarius 

English _Name English species name  Solitary Tinamou 

IUCN_Status IUCN status of the species 

(accessed April 2017). 

Critically endangered (CR),  

Data Deficient (DD), 

Endangered (EN),  

Least Concern (LC),  

NearThreatened (NT),  

Vulnerable (VU) 

 NT 

Endemism_Atlantic_Forest Ecological state of a species being 

unique to the Atlantic Forest 

X – endemic  



according Moreira-Lima, L. and 

L. F. Silveira, (in press) 

No data – no endemic species  

 5 



Table 2. Studies information: Description of the fields related to each survey compiled, with information on where the data were published, 6 

location, sampling method and geographical information. 7 

Variables Description Levels Example 

ID_codref Identification code for each locality sampled 

by study and sampling method. Each code is 

exclusive, so the same locality sampled 

during different studies will have a different 

ID_codref. Also, the same locality sampled 

during the same study, will have different 

ID_codref for two or more sampling 

methods. This value is reported in the 

Species Data spreadsheet and must be used 

to link information from both tables 

 1 to 1809 

 a1 to 62 

 Bovo1 to Bovo97 

 Costa1 to Costa 39 

 e00001 to e00068 

 P1 to P64 

 paula1 to paula116 

 r1 to r611 

 Rodrigues1 to Rodrigues105 

 t1 to t76 

 Tonetti1 to Tonetti54 

1 

Bib_Ref Complete bibliography. Includes the names 

of authors, publication year, study or report 

title, name of journal, volume, issue, start 

page: end page. 

Unpublished data are indicated as 

“RESEARCHER NAME, Unpublished” 

 Uezu A, Metzger JP and 

Vielliard JME, 2005. Effects of 

structural and functional 

connectivity and patch size on 

the abundance of seven 

Atlantic Forest bird species. 



Biological Conservation 123: 

507-519. 

 

Country English name of the country. ATLANTIC 

Birds starts with Brazilian records only 

 Brazil 

State Code for each Brazilian state AL, BA, CE, DF, ES, GO, MG, MT, MS, PB, PE, 

PI, PR, RJ, RN, RS, SC, SE, SP, TO  

MG 

Municipalit

y 

Name of the municipality where the sample 

was taken 

 Rio Claro 

Site Local name of the study area. Each row is 

the information we could summarize from 

each work, contemplating a site in a 

continuous survey. Sites are composed of 

heterogeneous surveys. There are sites with 

more than one survey 

 Parque Estadual Intervales 



Latitude_y Latitude in decimal degrees (GCS - 

WGS84) 

-2.82946 to -29.6833 -24.235833 

 

Longitude_x Longitude in decimal degrees (GCS - 

WGS84) 

-57.0606 to -34.9305  

-48.080833 

Category_C

oord 

Precision of the geographical coordinates of 

the study site. 

 PTCENTRAL - is the central coordinate of 

patch or habitat sampled 

 MUN - is the centroid of the municipality 

where the sample was taken. 

 AREAq – coordinates of the four vertices 

that define the area or site of samples 

 MOS – central coordinates of the mosaic 

of habitats sampled 

 LCTY - coordinates of a minor area or 

place of unspecified or mixed character 

and indefinite boundaries  

MUN 



 PRK - central coordinates of an area, often 

of forested land, maintained as a place of 

beauty, or for recreation  

 RES – central coordinates of a public land 

reserved for future use or restricted as to 

use  

 STM - central coordinates of a stream 

 PPL - central coordinates of a city, town, 

village, or other agglomeration of 

buildings where people live and work  

 Ndet - undetermined 

Year_start Year of the beginning of the survey 1815 to 2017 2008 

Year_finish Year of the end of the survey 1816 to 2017 2016 

Habitat Brief local description of where studies were 

done according to publications or to 

unpublished and updated data 

• Abandoned Eucalyptus plantation with 

forest regeneration 

• Antropic 

• Aquatic and flooded 

• Araucaria moist forest 

• Araucaria plantation 

Araucaria plantation 



• Atlantic Forest, gallery forest and cerrado 

mosaic 

• Babaçú forest 

• Caatinga shrubland 

• Coastal 

• Continuous forest 

• Deciduous forest 

• Dense forest 

• Dense wet area 

• Early succession 

• Eucalyptus plantation 

• Eucalyptus with native understory 

• Evergreen forest 

• Evergreen forest, restinga and mangroves 

• Floodable grassland 

• Forest 

• Forest and secondary forest 

• Forest and shrubland 

• Forest edge 

• Forest, grassland, open wet area 



• Forest, grassland, wet open area 

• Forest, open wet area, grassland 

• Forest, swamps and open areas 

• Gallery forest 

• Grassland 

• Grassland / forest transition 

• Grassland and semi-deciduous forest 

• Grassland/shrubland 

• Late succession forest 

• Mixed broadleaved and needleleaved 

forest 

• Montane forest 

• Montane forest, submontane forest, early 

succession, forestry, open areas, gardens, water 

bodies and swamps 

• Non-flooded shrubland 

• Not informed 

• Open area 

• Open wet area 

• Palm swamps 



• Park within urban area 

• Parque cerrado shrubland 

• Pasture 

• Pasture and small fragments of semi-

deciduous forest 

• Pinus plantation 

• Preserved forest 

• Primary forest 

• Pristine evergreen forest 

• Protected area 

• Regenerated area 

• Restinga 

• River 

• Riverine forest 

• Rocky grasslands 

• Seasonal forest 

• Secondary forest 

• Selectively-logged Atlantic Forest 

• Semi-deciduous forest 

• Several 



• Shrubland 

• Shrubland and semi-deciduous forest 

• Shrubland/grassland 

• Swamps 

• Tabuleiro Atlantic Forest 

• Undisturbed Atlantic Forest 

• Undisturbed lowland Atlantic Forest 

• Urban 

• Urban forest 

• Urban semi-deciduous forest 

• Water reservoir 

• Woodland 

Method Sampling method used to survey birds  Mist nets 
Mist nets with focus on specific taxa 

Point counts 

Point counts with focus on specific taxa 

Line transects 

Bird surveys on a focal plant 

Qualitative and/or quantitative surveys based on 

visual and aural detections 

Mist nets 



Observations of specific taxa 

Occasional observations 

Inventories combining multiple methods 

Museum records 

Literature records 

Undetermined 

Number_net

s 

Number of the nets opened in each survey. 

Some authors specified the range of nets 

used during the survey (e.g. 20-25 nets) 

5-50 20 

Net_size Length of each net used during samples (in 

meters) 

12 12 

RN_total_ef

fort 

Sampling effort: total effort of sampling in 

each location using mist net (number of mist 

nets*number of sampling hours) 

 100 

Number of 

point counts 

Number of point counts visited during each 

survey 

1-546 10 

Point counts 

temporal 

replicates 

Number of visits in each point count 1-100 4 



PE_total_eff

ort 

Sampling effort: number of points * number 

of temporal replicates 

6-1540 8 

Point counts 

duration 

Time (in minutes) that each point count 

temporal replicate lasts 

10-20 10 

Transect 

length 

Total length of each transect (in kilometers) 0.025-800 2 

TRS_total_e

ffort 

Sampling effort: total effort of sampling in 

each location using line transect (in hours) 

  

Olsong200r Olson bioregion, represented by 

G200_REGIO column of the shapefile 

wwf_terr_ecos 

Atlantic Forests, Cerrado Woodlands and 

Savannas 

 

Olsonecona

me 

ECO_NAME column of the shapefile 

wwf_terr_ecos available in WWF website  

Serra do Mar coastal forests 

Atlantic Coast restingas 

Araucaria moist forests 

Alto Parana Atlantic Forests 

Cerrado 

Bahia coastal forests 

Bahia interior forests 

Atlantic Coast restingas 



Pernambuco coastal forests 

Southern Atlantic mangroves 

Humid Chaco 

Campos Rupestres montane savanna 

Southern Cone Mesopotamian savanna 

Caatinga 

Pernambuco interior forests 

Uruguayan savanna 

Ribeirovegt

ype 

Type of vegetation sensu Ribeiro et al. 

(2009) 

Dense Ombrophilous Forest 

Mixed Ombrophilous Forest 

Semideciduous Forest 

Floresta Estacional Decidual 

Savana 

Stepe 

Open Ombrophilous Forest 

Dense Ombrophilous Forest 

BSRs Type biogeographical sub-regions (BSRs) 

sensu Ribeiro et al. (2009) defined as 

Araucaria, Bahia, Brejos, Nordestinos, 

Diamantina Interior Forests, Pernambuco, 

Serra do Mar, and São Francisco  

Serra do Mar 

Pernambuco 

Florestas de Araucaria 

Interior Forests 

Bahia 

Serra do Mar 



Altitude Altitude in meters above sealevel, from the 

Hydro-1K dataset (United States Geological 

Survey – USGS, 2001. HYDRO 1K: 

Elevation Derivative Database. Available 

from: 

<http://edc.usgs.gov/products/elevation/gto

po30/hydro/namerica.html>) on May 5th, 

2017 

0 to 2043 mean 439.42 13 

Annual_rai

nfall 

Extracted from V1.4 WorldClim in mm in 

http://www.worldclim.org/version1 

assessed on May 5th, 2017 

From 965 to 2490 mean 1525.84 965 

Annual_tem

perature 

1.4 WorldClim Celsius degrees, available in 

http://www.worldclim.org/version1 

assessed on May 5th, 2017 

From 12.13-25.7, mean 21.16 12.13 

8 



Table 3. Records information: Description of the fields related to quantitative bird survey methods: mist net, point count and line transect. 9 

FIELD DESCRIPTION LEVELS EXAMPLE 

Record_id Identification code for each record RN00001 toRN5515 

TS0001 to TS6263 

PE000001 to PE019450 

 

1 

ID_codref Identification code for each locality sampled by study and sampling 

method. Each code is exclusive, such that the same locality sampled 

during different studies will have a different ID_codref. Also, the same 

locality sampled during the same study, will have a different ID_codref 

for two or more sampling methods. This value is reported in the Species 

Data spreadsheet and must be used to link information from both tables. 

1 to 1809 

a1 to 62 

Bovo1 to Bovo97 

Costa1 to Costa 39 

e00001 to e00068 

P1 to P64 

paula1 to paula116 

r1 to r611 

Rodrigues1 to Rodrigues105 

t1 to t76 

Tonetti1 to Tonetti54 

1 



Methods Sampling method used to survey birds.  Mist nets 
Point counts 

Line transects 

 

Latitude_y Latitude in decimal degrees (GCS – WGS 84).  ‐24.269166 

 

Longitude_x Longitude in decimal degrees (GCS – WGS 84).  -48.415555 

Species Species name.  Philydor 

lichtensteini 

RN_capt_100

net_hours 

Number of birds captured using mist nets in 100 net-hours. 0.005 – 27.900 0.005 

RN_total_eff

ort 

Sampling effort: total effort of sampling in each location using mist nets 

(number of mist nets*number of sampling hours).  

75 - 20160 2160 

PE_IPA Index of point abundance: the abundanceof individuals per sampling 

effort. 

0.001 - 5.58 0.4792 

PE_total_effo

rt 

Sampling effort: number of points * number of temporal replicates. 6 - 600 48 

TRS_sight_h Number of bird contacts /total sampling effort: total effort of sampling 0.008 – 27.789 1.558 



our in each location using line transect (sampling period, hours). 

TRS_total_ef

fort 

Sampling effort: total effort of sampling in each location using line 

transect (in hours) 

2 - 120 120 

 10 

  11 



Table 4. Records information: Description of the fields related to qualitative data surveyed by multiple methods. 12 

FIELD DESCRIPTION LEVELS EXAMPLE 

Record_id Identification code for each record QL 000000001 to QL000131320 1 

ID_codref Identification code for each locality sampled by study and 

sampling method. Each code is exclusive, such that the 

same locality sampled during different studies will have a 

different ID_codref. Also, the same locality sampled 

during the same study, will have a different ID_codref for 

two or more sampling methods. This value is reported in 

the Species Data spreadsheet and must be used to link 

information of both tables. 

1 to 1809 

a1 to 62 

Bovo1 to Bovo97 

Costa1 to Costa 39 

e00001 to e00068 

P1 to P64 

paula1 to paula116 

r1 to r611 

Rodrigues1 to Rodrigues105 

t1 to t76 

Tonetti1 to Tonetti54 

1 

Methods Sampling method used to survey birds.  Mist nets 
Mist nets with focus on specific taxa 

Point counts 

Point counts with focus on specific taxa 

Line transects 

Mist nets 



Bird surveys on a focal plant 

Feeding bout 

Qualitative and/or quantitative surveys based on 

visual and aural detections 

Observations of specific taxa 

Occasional observations 

Inventories 

Museum records 

Literature records 

Ndet – undetermined 

Latitude_y Latitude in decimal degrees (GCS – WGS 84).  -24.269166 
 

Longitude_x Longitude in decimal degrees (GCS – WGS 84).  -48.415555 

Categoria_Coor

d 

Precision of the geographical coordinates of the studied 

site.  

 

 PTCENTRAL - is the central coordinate of 

patch or habitat sampled 

 MUN - is the central coordinate of the 

municipality where the sample was taken. 

 AREAq – coordinates of the four vertices 

that defines the area or site of samples 

MUN 



 MOS – central coordinates of the mosaic of 

habitats sampled 

 LCTY - coordinates of a minor area or place 

of unspecified or mixed character and 

indefinite boundaries  

 PRK - central coordinates of an area, often of 

forested land, maintained as a place of 

beauty, or for recreation  

 RES – central coordinates of a public land 

reserved for future use or restricted as to use  

 STM - central coordinates of a stream 

 PPL - central coordinates of a city, town, 

village, or other agglomeration of buildings 

where people live and work  

 Ndet - undetermined 

Species Species name.  Philydor 

lichtensteini 

Year Year of the study. 1865 to 2017 2017 



Country English name of the country.  Brazil 

State Code for each state.  SP 

Municipality Name of the municipality where the sample was taken.  Rio Claro 

Site Local name of the study area. Each row is the information 

we could summarize from each work, contemplating a site 

in a continuous survey. Sites are composed of 

heterogeneous surveys. There are sites with more than one 

survey 

 Parque 

Estadual 

Intervales 

Olsong200r Olson bioregion, represented by G200_REGIO column of 

the shapefile wwf_terr_ecos 

available from: 

 https://www.worldwildlife.org/publications/terrestrial-

ecoregions-of-the-world 

Atlantic Forests, Cerrado Woodlands and Savannas  

Olsoneconame ECO_NAME column of the shapefile wwf_terr_ecos 

available from: 

 https://www.worldwildlife.org/publications/terrestrial-

Serra do Mar coastal forests 

Atlantic Coast restingas 

Araucaria moist forests 

Alto Parana Atlantic Forests 

Atlantic 

Coast 

restingas 



ecoregions-of-the-world Cerrado 

Bahia coastal forests 

Bahia interior forests 

Pernambuco coastal forests 

Southern Atlantic mangroves 

Humid Chaco 

Campos Rupestres montane savanna 

Southern Cone Mesopotamian savanna 

Caatinga Pernambuco interior forests 

Uruguayan savanna 

 

ribeirovegtype Type of vegetation sensu Ribeiro et al. (2009) Dense Ombrophilous Forest 

Mixed Ombrophilous Forest 

Semideciduous Forest 

Floresta Estacional Decidual 

Savana 

Stepe 

Open Ombrophilous Forest 

Dense 

Ombrophilo

us Forest 

BSRs Type of biogeographical sub-regions (BSRs) sensu Serra do Mar Serra do 



Ribeiro et al. (2009) defined as Araucaria, Bahia, Brejos, 

Nordestinos, Diamantina Interior Forests, Pernambuco, 

Serra do Mar, and São Francisco 

Pernambuco 

Florestas de Araucaria 

Interior Forests 

Bahia 

Mar 

Altitude Altitude in meters above sealevel, from the Hydro-1K 

dataset (United States Geological Survey – USGS, 2001. 

HYDRO 1K: Elevation Derivative Database. Available 

from: 

<http://edc.usgs.gov/products/elevation/gtopo30/hydro/n

america.html>) on May 5th, 2017 

0 to 2043 mean 439.42 13 

Annual_rainfall 1.4 WorldClim in mm in 

http://www.worldclim.org/version1 acess on May 5th, 

2017 

From 965 to 2490 mean 1525.84 1551 

Annual_mean_te

mperature 

1.4 WorldClim Celsius degrees, available in 

http://www.worldclim.org/version1 assess on May 5th, 

2017 

From 12.13-25.7, mean 21.16 24.2 

Source Source where the record was obtained   

Source_extra_inf Extra information about the record data   
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