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Abstract

We provide a list of bird species for Ribeira lagoon, a protected area in Rio de Janeiro, southeas-
tern Brazil. Data were obtained in monthly surveys in points along a continuous transect, between
August 2008 and July 2009, and 21 ad libitum observations. In total, 174 species were listed, in-
cluding 121 land birds and 53 waterbirds. Of these, 11 are considered threatened at regional level.
Waterbird richness was significantly higher in the dry season (April to September) than in the
rainy season (October to March), whereas land bird richness remained constant. However, land
bird richness varied throughout the year, with the highest value in February 2009 (77 species)
and the lowest in May 2009 (41 species). The species listed account for 23% of the total of 745
bird species listed for Rio de Janeiro, and for 49% of 108 waterbirds recorded for the state.
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1. Introduction

The Atlantic Forest biome is a priority area for global biodiversity concerns [1]. Within this biome, some of the
most productive ecosystems worldwide can be found, including coastal lagoons [2], whose importance for wa-
terbird conservation is recognized at regional and global levels [3]-[5]. Nevertheless, compared to other ecosys-
tems, coastal lagoons are more consistently and intensely exposed to degradation [6] [7]. Also, the avifauna of
costal lagoons associated with the Atlantic forest biome has been poorly studied both in Brazil as a whole and in
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Rio de Janeiro state, where most currently published studies are focused on the city of Rio de Janeiro, the state’s
capital. This scenario becomes worse in northern Rio de Janeiro state, where Pacheco et al. [8] and Tavares et al.
[9] pointed to a wide gap in ornithological knowledge. In spite of the lack of data on bird assemblages in north-
ern Rio de Janeiro, few historically important studies have reported pertinent information on birds in the region
[10]-[13].

Located in northern Rio de Janeiro, Ribeira lagoon is a coastal water body recently recognized as an Area of
Environmental Protection (APA). However, no management plan has been developed for this lagoon, and it has
not been studied in detail. This study aims to: 1) provide an inventory of birds recorded in Ribeira lagoon along
a year of systematic surveys and additional data collected during opportunistic observations; 2) test if the rich-
ness of land and waterbirds differ significantly between the dry and rainy seasons and throughout the year.

2. Materials and Methods
2.1. Study Area

The present study was conducted in Ribeira lagoon (22°07'12" S; 41°27'03" W), located in Quissama, a munici-
pality in northern Rio de Janeiro, southeastern Brazilian coast. The study site is a 4 km? costal lagoon sur-
rounded by marshes and mudflats which may reach 30 km? during the rainy season (Figure 1). A few remnants
of “Restinga” vegetation Forest still exist, but they make up about 2.5 km? of the study area. Restinga vegetation
is described as mosaics of coastal plant communities under high fluvio-marine influence, which are included in
Atlantic Forest biome [14]. Although Ribeira lagoon is a protected area, cattle ranching have been expanding
steadily in recent years. Presently, about 10% of its total area (enhanced during the rainy season) is occupied by
pastures. Also, this lagoon is located 8 km away from the Atlantic Ocean coast and is 2 km distant from Restin-
ga de Jurubatiba National Park. Besides that, it communicates with Feia lagoon, the second largest freshwater
lagoon of Brazil, through a mechanical floodgate. Climate in the region has two periods, the dry season (be-
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Figure 1. Location of Ribeira lagoon, in northern Rio de Janeiro State, southeas-

tern Brazilian coast.
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tween April and September) and the rainy season (between October and March) [15] [16].

2.2. Field Surveys

We carried out monthly excursions in Ribeira lagoon, between August 2008 and July 2009, comprising one
complete cycle of climatic seasons and totaling 292 h of sampling efforts. Each monthly visit lasted three days.
Surveys of species presence were conducted mainly between 6 am and 10 am, and 3 pm and 7 pm. More specif-
ically, our observations were made along 20 semi-random points spaced by at least 300-m intervals along a li-
near transect around the lagoon. We called this “semi-random” sampling, because points were randomly chosen
only in accessible locations [17]. Each point covered a circular area with a 300-m radius. The aim was to guar-
antee that species would be evenly detected across samples [18]. In addition, we conducted 21 ad libitum obser-
vations between November 2010 and May 2013, in order to complement the species’ list. This afforded 139 h of
sampling efforts. The birds were observed with 8x42 binoculars and a (20 - 60) x 80 spotting scope.

2.3. Data Analysis

Differences in richness between dry and rainy seasons were assessed with the Mann-Whitney test for median
comparison. We also used the chi-squared test to observe if richness varied significantly among months [19].
The species accumulation curve was obtained by the Jackknife 1 estimator, considering 10,000 randomizations
without replacement, using data from August 2008 to July 2009. It should be mentioned that this estimator is
suitable for this study design, because it allows working with incidence-based data, since we did not consider
abundance data [20]-[22]. Statistical analyses were performed using R 3.0.0 [23].

3. Results

We recorded 174 bird species during visits in Ribeira lagoon, including 53 waterbirds and 121 land birds. Of
these, 14 bird species were documented exclusively during ad libitum observations. The families with high
numbers of species were Tyrannidae (18), Ardeidae (12) and Emberizidae (11). Additionally, of the 174 bird
species, 13 (7.5%) were long-distance migrants, of which 12 are from the Northern Hemisphere and only Ta-
chycineta leucopyga (Figure 2(B)) is from southern areas of South America (Appendix 1). Also, of a total of 13
migrants, seven were Nearctic Shorebirds (53.8%).

Interestingly, 11 of the species recorded are considered threatened (or near/probably) in Rio de Janeiro:
Dendrocygna bicolor, D. autumnalis, (Figure 2(A)) Cairina moschata, Sarkidiornis sylvicola, Platalea ajaja,
Ciconia maguari, (Figure 2(F)) Himantopus melanurus (Figure 2(D)), Chroicocephalus cirrocephalus, Ama-
zona rhodocorytha, Mimus gilvus and Sporophila collaris (Figure 2(C)). In addition, A. rhodocorytha is consi-
dered threatened at both national and global levels.

With respect to the temporal variation in species richness, the observed monthly richness varied significantly
for land birds (,* = 36.6, P = 0.00021), but not for waterbirds (y* = 12.6, P = 0.32). On the other hand, median
values of waterbird richness were higher in the dry season (25 species) than in the rainy season (16 species)
(Mann-Whitney test, P = 0.004), in contrast to the lack of difference for land birds (Mann-Whitney test, P =
0.62). The highest richness of land birds occurred in February 2009 (77 species), while the lowest value was
observed in May (41 species). Moreover, the highest richness of waterbirds occurred in September 2008 (30
species), whereas the lowest was recorded in December 2008 and January 2009 (16 species each) (Appendix 1).

The rarefaction accumulation curve reached a clear asymptote after 12 monthly surveys. The Jackknife 1 in-
dex estimated the number of species at 183 + 6 (Figure 3).

4. Discussion

Regarding temporal variation, the high richness of waterbirds in the dry season may be due to high availability
of shallow waters, which are an advantageous feature considering the feeding habits of many species that occur
exclusively during this season [24] [25]. These species include Netta peposaca, D. bicolor, Tigrisoma lineatum,
Ixobrychus involucris, Egretta caerulea, P. ajaja, Pandion haliaetus, Gallinula melanops, Calidris melanotos,
Phalaropus tricolor and Chroicocephalus cirrocephalus. In fact, during the dry season, water levels fall and the
coastal lagoons of the region actually become pools, in a process whose results include the increase in concen-
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Figure 2. Noteworthy bird records in Ribeira lagoon, northern Rio de Janeiro State, southeastern Brazil. (A)
Dendrocygna autumnalis; (B) Tachycineta leucopyga; (C) Sporophilla collaris; (D) Himantopus melanurus; (E)
Fluvicola albiventer; (F) Ciconia maguari. Photos by D. C. Tavares, except F. albiventer by Gustavo Henrique.
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Figure 3. Accumulation curve of bird species rec-
orded in Ribeira lagoon, northern Rio de Janeiro.

trations of preys consumed by waterbirds [9] [16] [26]. On the other hand, non-significant differences in species
richness have been observed in other coastal wetlands of southeastern Brazil [27]-[29]. Yet, Ribeira lagoon fea-
tures high environmental heterogeneity, similarly to the mosaic of wetlands located in Brazilian Pantanal [30]
and in Rio Grande do Sul State [31]. So, the temporal changes in environmental characteristics in the site sur-
veyed in the present study may be regarded as more remarkable, when compared to the homogeneous wetlands
in southeastern Brazil [27] [28]. Interestingly, Fieker et al. [32] found higher richness of waterbird species dur-
ing the rainy season, but in grasslands that become much drier in the dry season and therefore do not provide
suitable habitats for waterbirds, differently from what was observed in Ribeira lagoon. All in all, the seasonal
patterns found in the present study highlight the influence of rainfall in waterbird assembly structure in coastal
lagoons in southeastern Brazil.

With respect to land birds, temporal variation occurs to a different scale. Variation takes place on a monthly
basis, not between climatic seasons, indicating the intense species turnover in land bird assembly through the
year. Thus, future monitoring in the region should be based on surveys carried out on a time basis, at monthly
intervals, at least. Differently from our findings, Alves and Pereira [27] reported higher land birds richness dur-
ing the rainy season and interpreted this difference as result of high availability of insects during this period. In
Ribeira lagoon, differences in land bird richness may vary monthly simple because variation in food availability
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(insects and fruits) follows the same time pattern. However, no data about invertebrate and fruit abundance for
lagoons in northern Rio de Janeiro are available to allow testing this hypothesis. Further studies considering the
role of environmental factors in land birds movements and trade-off in wetlands in northern Rio de Janeiro may
contribute to clarify the seasonal richness pattern. In the meantime, we cannot rule out the possibility that one
single year-based systematical survey did not suffice as an effort to detect seasonal land bird patterns across dif-
ferent rainfall regimes. Because of interannual variation in richness patterns, long-term data are very important
in this sense, as observed for other areas in Brazil [29] [33] [34].

Some species previously listed for nearby wetlands were not recorded in our study. Anas discors, a migrant
species from North America, was recorded by Antas et al. [13] in Feia lagoon. These authors and Sick [35]
listed Nycticryphes semicollaris in Feia lagoon, while Tavares and Siciliano [5] reported the occurrence of this
species in a costal lagoon near Restinga de Jurubatiba National Park, suggesting that it is a resident in the region.
We did not record N. semicollaris during our surveys, probably due to the cryptic habits of this species. Also,
differently from what we expected, Tangara peruviana was not recorded in Ribeira lagoon, although it has been
very active during the winter in Restinga de Jurubatiba National Park [36]. So, A. discors, N. semicollaris and T.
peruviana could probably occur in Ribeira lagoon, because of its connectivity with Feia lagoon and areas of the
Restinga de Jurubatiba National Park.

The richness predicted by the Jackknife 1 estimator (183 + 6 species) was slightly greater than the value ob-
served based on both systematic and ad libitum surveys together (174 species). This result reveals the high effi-
ciency of this estimator, considering the sampling methods in the present paper. So, this estimator can be consi-
dered a useful tool to compare richness between wetlands surveyed according to different sampling efforts [22]
[37]. However, comparisons of this nature are not possible, because the inventories made in similar areas in Rio
de Janeiro state do not present species accumulation curves.

Our results can be compared with the information available for the Restinga de Jurubatiba National Park
(22°12'03" S; 41°28'04" W), the most similar environment recently inventoried. Alves et al. [36] compiled 96
species in this 680 km? protected area with 19 coastal lagoons [38]. In terms of waterbirds, 12 species were
listed for Restinga de Jurubatiba and only D. viduata was mentioned as representative of the Anatidae family.
Similarly, only 84 land birds were recorded in Restinga de Jurubatiba. Furthermore, the number of threatened
species was higher for Ribeira lagoon (11 species, 6.3% of the total) than for Restinga de Jurubatiba (2 species,
2.1% of the total). Nevertheless, a recent continuous and systematic bird monitoring conducted in Restinga de
Jurubatiba has found high richness and abundance of migratory and threatened species in Rio de Janeiro state [5].
In addition, Mycteria americana was recently recorded in a lagoon inside Restinga de Jurubatiba [39]. Thus, the
differences in richness between the two areas are possibly due to low sampling effort conducted in lagoons
where access is difficult in Restinga de Jurubatiba, by Alves et al. [36]. Long-term data are necessary to afford a
more accurate comparison between these areas.

When compared to other lowlands exhaustively inventoried in Rio de Janeiro state, Ribeira lagoon shows
higher richness. For example, a recent study in 3.80 km? of lagoons, marshes and forest in Jacarepagua lowlands
(22°58'53" S; 43°22'27" W) listed 142 bird species, in contrast with the 172 recorded in Ribeira lagoon [40]. Be-
sides that, Rodrigo de Freitas lagoon (22°58'22" S; 43°12'43" W) presented only 31 species [27]. This signifi-
cantly lower richness reflects the high degree of environmental degradation and long-lasting anthropogenic in-
fluence in natural hydrological conditions of wetlands of central coast of Rio de Janeiro, in comparison with
wetlands in the north of the State.

Regarding the occurrence of threatened birds in the study site, Dendrocygna autumnalis was previously re-
ported by Antas et al. [13] for Feia lagoon, although a few records were made in the central coast of Rio de Ja-
neiro, an extensively surveyed region [41]-[43]. In the present study, this species was recorded in 92% of sur-
veys and in flocks of up to 300 individuals. These findings confirm a recent geographic expansion of D. autum-
nalis in Rio de Janeiro [42], and highlight the need for the adoption of conservation strategies for Ribeira lagoon.
Dendrocygna bicolor is rare in the state, though it has been recorded in the municipality of Rio de Janeiro [44];
however, it was never recorded in northern Rio de Janeiro. Low numbers of Sporophila collaris were observed
in the Pogo das Antas Biological Reserve, Silva Jardim [45], but this species was frequently recorded in the
marsh vegetation dominated by Typha domingensis in Ribeira lagoon. Interestingly, C. maguari, M. americana
and C. moschata, which are considered extinct in the municipality of Rio de Janeiro [46], were recorded in the
study site. It should be emphasized that remnants of natural wetlands in northern Rio de Janeiro, such as Ribeira
lagoon, may represent remarkable habitat remnants for D. bicolor, D. autumnalis, C. maguari and S. collaris,
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whose populations are under threat at state level [26] [47].

Of the total number of species recorded, Passer domesticus, Estrilda astrild and Cariama cristata were in-
troduced. The first two originate from the European and African continents, and were introduced in Brazil in the
early 1900’s, expanding their distribution ranges using their forage and reproductive skills [48]. The third des-
cends from individuals introduced in the Restinga de Jurubatiba National Park by farmers [49]. Also, Paroaria
dominicana, typical of the dry Caatinga biome, was probably introduced due to traffic, as observed in other
areas in Brazil [50]-[52]. On the other hand, some relatively recent cases of invasive species [53] in Ribeira la-
goon are noteworthy: Bubulcus ibis, Herpetotheres cachinnans, Patagioenas picazuro, Mimus saturninus, Pa-
roaria dominicana, Fluvicola nengeta, Fluvicola albiventer (Figure 2(D)) and Theristicus caudatus. Bubulcus
ibis is native to the African continent [54], and its first record in Brazil was made in 1964 by Sick [55], when it
started to expand its distribution range, using pastures. Both F. nengeta and F. albiventer inhabit wet environ-
ments associated with open areas [51]. The first is expanding its geographic range towards the south Brazil, be-
nefiting from the expansion of open areas due to deforestation [50], and seems to have colonized Rio de Janeiro
around the 1950’s [44]. The second occurs in large river basins, mainly in northeastern Brazil, Minas Gerais,
Parand and Sao Paulo states. Until recently it was presumed that the species did not occur in the states of Espiri-
to Santo and Rio de Janeiro, with a spatial gap between Bahia and Sao Paulo [56]. However, the present record,
made on the 3" of May 2010, together with the breeding report in a lagoon in “Campos dos Goytacazes” [57],
suggests that this species may be expanding its range in Rio de Janeiro in response to forest clearing. The record
of Theristicus caudatus represents a special case of rapid colonization of open areas in the State, possibly due to
deforestation [58].

The documented record of T. leucopyga represents the first for Rio de Janeiro state, and prompted the inclu-
sion of this species in the bird list of the state [59]. On the 11™ of August 2008, a large flock of about 6000
swallows was sighted flying and roosting on the banks of the lagoon. Likewise, at least 2000 individuals were
recorded on the 18" of June 2009. Although it is known that T. leucopyga breeds from Chile to Argentina and
moves to Brazil during the winter [56], few records of the species in coastal areas of the country have been pub-
lished.

The list of species we have provided for Ribeira lagoon includes 23% of the total of 745 bird species listed for
Rio de Janeiro, as well as 49% of 108 inland waterbirds recorded for the state. In this context, the high number
of species recorded, besides the eleven threatened species at state level (nine waterbirds), highlights the impor-
tance of this natural wetland. Yet, Ribeira lagoon is under intense pressure due to the digging of canals to claim
land for agriculture, sewage discharges, hunting and human-induced fire, such as observed in other lagoons in
northern Rio de Janeiro. Thus, further studies should evaluate waterbirds habitat use in this coastal lagoon and
other similar environments, in order to improve restoration and management strategies.
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Appendix 1

Appendix 1. Birds recorded in Ribeira lagoon, northern Rio de Janeiro, southeastern Brazil. Legend. Regional threat status
(RJ, Alves et al. 2000): Ne = near (or probably) endangered, Vu = vulnerable and En = endangered. Group: W = Waterbirds,
L = Land birds. Migratory status: VN = Nearctic migrant, VS = Southern migrant and R = Resident. The circles indicate the
presence of species in each month during systematical surveys and triangles indicate species recorded only during ad libitum
surveys. Grey area indicates the rainy season. Taxonomy follows the Brazilian Committee of Ornithological Records [60].

Family/Species Group  Status Months
S OND J FMAMJ 1J
Anatidae
Dendrocygna bicolor (Vieillot, 1816)"" w R °
Dendrocygna viduata (Linn., 1766) w R e o © o o o o o o o o o
Dendrocygna autumnalis (Linn., 1758)N¢ w R e o o o o o o o o o o
Cairina moschata (Linnaeus, 1758)"" w R A
Sarkidiornis sylvicola lher. & Iher., 19075 w R A
Amazonetta brasiliensis (Gmelin, 1789) w R e e o o o o o o o o o o
Anas bahamensis Linnaeus, 1758 w R e o o ) e o o o o
Netta erythrophthalma (Wied, 1832) w R o o o o o
Netta peposaca (Vieillot, 1816) W R . o o
Nomonix dominica (Linnaeus, 1766) W R . ) o o o
Podicipedidae
Podilymbus podiceps (Linnaeus, 1758) w R e o o ) e o o o
Tachybaptus dominicus (Linnaeus, 1766) w R o o °
Ciconiidae
Ciconia maguari (Gmelin, 1789)" w R o o .
Mycteria americana Linnaeus, 1758 w R A
Phalacrocoracidae
Phalacrocorax brasilianus (Gm., 1789) w R e o o o e o o o
Ardeidae
Tigrisoma lineatum (Boddaert, 1783) w R ° e o
Botaurus pinnatus (Wagler, 1829) w R o o ° °
Ixobrychus exilis (Gmelin, 1789) w R .
Ixobrychus involucris (Vieillot, 1823) w R e o o o
Nycticorax nycticorax (Linnaeus, 1758) w R ° °
Butorides striata (Linnaeus, 1758) w R e o o o o o o o o o
Bubulcus ibis (Linnaeus, 1758) w R e o o o o o o o o o o o
Ardea cocoi Linnaeus, 1766 W R e o o o o ° o o
Ardea alba Linnaeus, 1758 w R e o o o o o o o o o o o
Syrigma sibilatrix (Temminck, 1824) w R .
Egretta thula (Molina, 1782) w R e e o o o o o o o o o o
Egretta caerulea (Linnaeus, 1758) w R e o o o ° o o
Threskiornithidae
Theristicus caudatus (Boddaert, 1783) w R A
Platalea ajaja Linnaeus, 1758 w R .
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Continued

Pandionidae
Pandion haliaetus (Linnaeus, 1758)
Accipitridae
Elanoides forficatus (Linnaeus, 1758)
Elanus leucurus (Vieillot, 1818)
Rostrhamus sociabilis (Vieillot, 1817)
Geranospiza caerulescens (Vieillot, 1817)
Heterospizias meridionalis (Latham, 1790)
Rupornis magnirostris (Gmelin, 1788)
Parabuteo unicinctus (Temminck, 1824)
Geranoaetus albicaudatus (Vieillot, 1816)
Buteo brachyurus Vieillot, 1816
Falconidae
Caracara plancus (Miller, 1777)
Milvago chimachima (Vieillot, 1816)
Herpetotheres cachinnans (Linnaeus, 1758)
Falco sparverius Linnaeus, 1758
Falco femoralis Temminck, 1822
Falco peregrinus Tunstall, 1771
Aramidae
Aramus guarauna (Linnaeus, 1766)
Rallidae
Aramides cajanea (Statius Muller, 1776)
Aramides saracura (Spix, 1825)
Laterallus melanophaius (Vieillot, 1819)
Porzana albicollis (Vieillot, 1819)
Pardirallus nigricans (Vieillot, 1819)
Gallinula galeata (Linnaeus, 1758)
Porphyrio martinica (Linnaeus, 1766)
Gallinula melanops (Vieillot, 1819)
Cariamidae
Cariama cristata (Linnaeus, 1766)
Charadriidae
Vanellus chilensis (Molina, 1782)
Charadrius semipalmatus Bon., 1825
Charadrius collaris Vieillot, 1818
Recurvirostridae
Himantopus melanurus Vieillot, 1817
Scolopacidae

Tringa solitaria Wilson, 1813

r r r - - O - - -
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Continued

Tringa melanoleuca (Gmelin, 1789)
Tringa flavipes (Gmelin, 1789
Calidris melanotos (Vieillot, 1819)
Phalaropus tricolor (Vieillot, 1819)
Jacanidae
Jacana jacana (Linnaeus, 1766)
Laridae
Chroicocephalus cirrocephalus (V., 1818)N¢
Larus dominicanus Lichtenstein, 1823
Columbidae
Columbina minuta (Linnaeus, 1766)
Columbina talpacoti (Temminck, 1811)
Columbina picui (Temminck, 1813)
Columba livia Gmelin, 1789
Patagioenas picazuro (Temminck, 1813)
Patagioenas cayennensis (Bonna., 1792)
Zenaida auriculata (Des Murs, 1847)
Leptotila verreauxi Bonaparte, 1855
Psittacidae
Pionus maximiliani (Kuhl, 1820)
Amazona rhodocorytha (Salv., 1890)""
Cuculidae
Piaya cayana (Linnaeus, 1766)
Crotophaga major Gmelin, 1788
Crotophaga ani Linnaeus, 1758
Guira guira (Gmelin, 1788)
Tapera naevia (Linnaeus, 1766)
Tytonidae
Tyto alba (Scopoli, 1769)
Strigidae
Athene cunicularia (Molina, 1782)
Caprimulgidae
Hydropsalis albicollis (Gmelin, 1789)
Hydropsalis torquata (Gmelin, 1789)
Chordeiles nacunda (Vieillot, 1817)
Chordeiles minor (Forster, 1771)
Chordeiles acutipennis (Hermann, 1783)
Apodidae
Streptoprocne zonaris (Shaw, 1796)

Streptoprocne biscutata (Sclater, 1866)
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Continued

Trochilidae
Eupetomena macroura (Gmelin, 1788)
Polytmus guainumbi (Pallas, 1764)
Amazilia fimbriata (Gmelin, 1788)
Alcedinidae
Megaceryle torquata (Linnaeus, 1766)
Chloroceryle amazona (Latham, 1790)
Picidae
Picumnus cirratus Temminck, 1825
Melanerpes candidus (Otto, 1796)
Colaptes campestris (Vieillot, 1818)
Furnariidae
Furnarius figulus (Lichtenstein, 1823)
Furnarius rufus (Gmelin, 1788)
Phleocryptes melanops (Vieillot, 1817)
Certhiaxis cinnamomeus (Gmelin, 1788)
Phacellodomus rufifrons (Wied, 1821)
Rhynchocyclidae
Tolmomyias flaviventris (Wied, 1831)
Todirostrum cinereum (Linnaeus, 1766)
Hemitriccus nidipendulus (Wied, 1831)
Tyrannidae
Euscarthmus meloryphus Wied, 1831
Camptostoma obsoletum (Temm., 1824)
Elaenia flavogaster (Thunberg, 1822)
Elaenia spectabilis Pelzeln, 1868
Pseudocolopteryx sclateri (Oust., 1892)
Serpophaga subcristata (Vieillot, 1817)
Myiarchus ferox (Gmelin, 1789)
Pitangus sulphuratus (Linnaeus, 1766)
Machetornis rixosa (Vieillot, 1819)
Megarynchus pitangua (Linnaeus, 1766)
Myiozetetes similis (Spix, 1825)
Tyrannus melancholicus Vieillot, 1819
Tyrannus savana Vieillot, 1808
Fluvicola albiventer (Spix, 1825)
Fluvicola nengeta (Linnaeus, 1766)
Arundinicola leucocephala (L., 1764)
Satrapa icterophrys (Vieillot, 1818)

Xolmis velatus (Lichtenstein, 1823)

| Y e e .

r - r r r r r r r r r - O - O - -~

n 1TV XV XUV XD py)

py)

py)

T ©® X »® XV X XL XV XV XL XV XMLV XV XUV OV XUV UV D




D. C. Tavares, S. Siciliano

Continued

Vireonidae
Vireo olivaceus (Linnaeus, 1766)
Hylophilus thoracicus Temminck, 1822
Hirundinidae
Pygochelidon cyanoleuca (Vieillot, 1817)
Progne tapera (Vieillot, 1817)
Progne chalybea (Gmelin, 1789)
Tachycineta albiventer (Boddaert, 1783)
Tachycineta leucorrhoa (Vieillot, 1817)
Tachycineta leucopyga (Meyen ,1834)
Riparia riparia (Linnaeus, 1758)
Hirundo rustica Linnaeus, 1758
Petrochelidon pyrrhonota (Vieillot, 1817)
Troglodytidae
Troglodytes musculus Naumann, 1823
Donacobidae
Donacobius atricapilla (Linnaeus, 1766)
Turdidae
Turdus rufiventris Vieillot, 1818
Turdus amaurochalinus Cabanis, 1850
Mimidae
Mimus gilvus (Vieillot, 1807)5"
Mimus saturninus (Lichtenstein, 1823)
Motacillidae
Anthus lutescens Pucheran, 1855
Coerebidae
Coereba flaveola (Linnaeus, 1758)
Thraupidae
Thlypopsis sordida (d’Orb. & Lafr., 1837)
Ramphocelus bresilius (Linnaeus, 1766)
Lanio pileatus (Wied, 1821)
Tangara sayaca (Linnaeus, 1766)
Tangara palmarum (Wied, 1823)
Tangara cayana (Linnaeus, 1766)
Paroaria dominicana (Linnaeus, 1758)
Dacnis cayana (Linnaeus, 1766)
Cyanerpes cyaneus (Linnaeus, 1766)
Conirostrum speciosum (Temminck, 1824)
Emberizidae

Zonotrichia capensis (Statius Muller, 1776)
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Continued

Ammodramus humeralis (Bosc, 1792)
Haplospiza unicolor Cabanis, 1851
Sicalis flaveola (Linnaeus, 1766)
Sicalis luteola (Sparrman, 1789)
Emberizoides herbicola (Vieillot, 1817)
Volatinia jacarina (Linnaeus, 1766)
Sporophila collaris (Boddaert, 1783)F"
Sporophila nigricollis (Vieillot, 1823)
Sporophila caerulescens (Vieillot, 1823)
Sporophila bouvreuil (Statius Muller, 1776)
Parulidae
Parula pitiayumi (Vieillot, 1817)
Geothlypis aequinoctialis (Gmelin, 1789)
Icteridae
Agelasticus cyanopus (Vieillot, 1819)
Chrysomus ruficapillus (Vieillot, 1819)
Molothrus bonariensis (Gmelin, 1789)
Sturnella superciliaris (Bonaparte, 1850)
Fringillidae
Euphonia chlorotica (Linnaeus, 1766)
Estrildidae
Estrilda astrild (Linnaeus, 1758)
Passeridae
Passer domesticus (Linnaeus, 1758)
Total richness per month
Land bird richness per month

Waterbird richness per month
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