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Updated bird list of Lagoa do Peixe National Park, one of the most
important South American wetlands

Henrique Cardoso Delfino ®
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Abstract: The Lagoa do Peixe National Park is an important federal protected area for migratory and resident birds located on the
middle coast of the state of Rio Grande do Sul, southern Brazil. Nevertheless, the ornithological fauna of the Lagoa do
Peixe National Park is still underestimated. The main goal of this article is to review all available ornithological records and
update the list of species that occur in the Park. Furthermore, the species with confirmed records in the National Park
were also classified based on their occurrence, diet, main habitat associated, conservation status, and populational trends,
aiming to fully characterize the ornithological fauna of the Protected Area. The primary and secondary lists recorded
349 species for the area, including 74 migratory and 13 under some level of threat. Invertebrates represented the main
prey item of the bird species analyzed. Most bird species were associated with forest environments, with a relevant
number of species exclusively dependent of wetland and coastal habitats. The number of species recorded reinforces
the importance of the area for the conservation of birds in South America. Furthermore, the list can be an important tool
for the development of conservation and management actions, environmental education, and science communication.
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Resumo: O Parque Nacional da Lagoa do Peixe é uma importante unidade de conservagdo federal para aves migratérias e residentes,
localizado na costa média do estado do Rio Grande do Sul, Sul do Brasil. Apesar disso, a fauna ornitoldgica da regido
ainda é subestimada. O principal objetivo deste trabalho foi revisar todos os registros ornitoldgicos da regido e atualizar
a lista de espécies que ocorrem no Parque. Além disso, as espécies catalogadas foram classificadas de acordo com a sua
ocorréncia, dieta, principal habitat relacionado, status de conservagdo e tendéncia populacional, buscando caracterizar
por completo a ornitofauna da unidade de conservacdo. As listas primarias e secundarias totalizaram, juntas, 349 espécies
diferentes, incluindo 74 espécies migratérias e 13 sob algum grau de ameaca. Os invertebrados representaram o principal
item alimentar da dieta das aves analisadas. A maior parte das aves estd relacionada ao hébitat florestal, apesar de um
ndmero relevante de espécies ser exclusivamente dependente de areas Umidas e regides costeiras. O nimero de espécies
registrado reforca a importancia da area para a conservagao de aves que ocorrem na América do Sul. Além disso, a lista
pode ser uma importante ferramenta para agdes de conservagao e manejo, educagdo e turismo ambiental.

Palavras-chave: Conservacio. Peninsula de Mostardas. Ornitologia. Lista de espécies. Tavares.

Delfino, H. C. (2023). Updated bird list of Lagoa do Peixe National Park, one of the most important South American wetlands. Boletim do
Museu Paraense Emilio Goeldi. Ciéncias Naturais, 18(3), €2023-e894. http://doi.org/10.46357/bcnaturais.v18i3.894

Autor para correspondéncia: Henrique Cardoso Delfino. Universidade Federal do Rio Grande do Sul. Campus do Vale. Instituto de

Biociéncias. Avenida Bento Gongalves, 9500. Porto Alegre, RS, Brasil. CEP 90650-001 (henriquecdelfino@gmail.com).

Recebido em 24/01/2023

Aprovado em 24/07/2023

Responsabilidade editorial: Leonardo de Sousa Miranda

==



https://orcid.org/0000-0001-5023-273X
http://doi.org/10.46357/bcnaturais.v18i3.894
mailto:henriquecdelfino@gmail.com

Updated bird list of Lagoa do Peixe National Park, one of the most important South American wetlands

INTRODUCTION

Since the early 19th century, naturalists found themselves
attracted to the study and collection of the ornithological
fauna from the state of Rio Grande do Sul (RS) (Belton,
1984; Franz et al., 2018). August Saint Hilaire, a French
explorer, was probably the first to collect and catalog the
specimens of birds from the state, between 1820 and
1821. Nevertheless, very little information about the date,
location, and specimens’ conditions can be obtained from
the collection deposited in European museums, such as
the Muséum National d’Histoire Naturelle in Paris (Belton,
1984; Vanzolini, 1996; Aleixo & Straube, 2007; Alves et al.,
2008). The first well-recorded and detailed explorations
of the ornithological fauna of the state occurred during the
end of the 1800s and the beginning of the 20th century
by independent naturalists, many of them from European
origins: Hermann von lhering, Ernest Garbe, Rudolf Gliesch,
and Emil Kaempfer (Belton, 1984; Aleixo & Straube, 2007).
These naturalists expanded the species list of the state and
explored many different regions of RS, mainly the city of
Pelotas and the southern part of the state, the northeastern
shore of RS or the highly elevated Araucaria Forest, in the
Serra region, with specimens deposited in many museums
abroad or inside Brazil (Belton, 1984).

The Mostardas peninsula was always a region of
interest for explorers or naturalists who studied the
coast of the state, but its ornithological fauna remained
understudied and underestimated until the beginning
of the 1960s and 70s (Bencke et al., 2007; Harrison
et al., 2013). In those decades, ornithologists such as
Helmut Sick and Willian Belton started to raise attention
to the importance of areas such as Lagoa do Peixe for
migratory avian species, mainly wading birds, that often
were reported feeding and resting in the inlet of the
lagoon (Belton, 1984, 1985, 1994; Sick, 1983, 1997).
The conservation movement of the state, associated
with international pressure from organizations towards
the conservation of important wetlands, promoted
the creation, in 1986 of the Lagoa do Peixe National

Park (LPNP), a federal area of conservation destined to
protect the bird species that are found in the area and
their associated environments (Brasil, 1986). The first
ecological report and studies in the area were conducted
by Resende and Leeuwenberg (1987), defining the area
as one of the most important wetlands in South Brazil
and proving the relevance of its conservation to the
populations of wading birds that were under severe
decline and the threat of extinction.

Nevertheless, the first official list of birds of LPNP
was only published in 1995, a few years earlier than the
first management plan of the park, in 1999, reporting
181 different bird species for the area, including twenty
migratory species (Nascimento, 1995; Knak, 1999). Despite
inclusions of bird species in the list being made on several
occasions (i.e. Nascimento, n. d.; Mauricio & Bencke,
2000; Mohr, 2003, 2004; Mohr et al., 2005; Bencke et
al., 2007; Dias et al., 2010; Pereira & Poerschke, 2010;
Harrison et al., 2013; Meller et al., 2020), no complete
updated ornithological species list has been made available
since the first official list. The Lagoa do Peixe is an important
ecosystem on the middle coast of RS and it is involved
in political and local disputes since its creation, with
unresolved conflicts until today (Moraes, 2009; Benedetti,
2018). The presence of ecological and ornithological studies
in the area can be an important subsidy for preservation
and conservation actions, that involve the community,
researchers, and park staff (Rodrigues et al., 2006). An
updated list of bird species, reuniting all the species already
described for the park can be used as an important tool
for better practices in the area (Keller & Bollmann, 2004;
Moreno et al., 2007; Rojas-Soto et al., 2009).

In this way, this paper aims to provide a complete
and updated list of bird species recorded at the LPNP
from multiple sources, from the specimens cataloged at
museums, to verified records of species only documented
through images and sounds from citizen science databases.
The paper also provides for the first time a list organizing
species that were already reported for the park but are
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probably incorrectly identified and reported and a list of
species that could potentially be reported inside the area
of the LPNP in the future. Furthermore, this work also
aims to classify the species that are currently reported for
the area concerning their conservation status, habitat type,
food guild, and migratory status, providing a full assessment
of the ornithological fauna present in the area.

METHODS

STUDY AREA

The Lagoa do Peixe National Park (LPNP) (31° 15" 19” S,
50° 58" 19" W) is a conservation unit and protected reserve
of 36.7 thousand hectares on the central coast of the state
of Rio Grande do Sul (RS), Southern Brazil, named after
the main lagoon inside the area, about 40 km long, 1 km
wide and 10 to 60 cm deep, called Lagoa do Peixe (Fedrizzi

& Carlos, 2011) (Figure 1). The lagoon is connected to the
sea during most of the year and has different subdivisions
called ‘Tagamares’ by the communities nearby (Knak, 1999)
(Figure 1). The area where the lagoon meets the sea is
locally known as ‘Barra’, an area that forms a rich ecotone
because of the interaction between fresh and salt water,
attracting many migratory and shorebirds to the region,
such as terns, cormorants, and other waterbirds (Attrill
& Rundle, 2002; Fedrizzi & Carlos, 2011; Basset et al.,
2013). Nevertheless, the reserve presents a high variability
of landscapes, from herbaceous and low vegetation
grasslands, sandy formations, and dunes to flooded
grasslands, swamps, and other wet areas maintained by
the rain cycle of the region (Knak, 1999). Moreover, the
LPNP also contains an area of natural Atlantic Rainforest,
with the presence of invasive alien trees (Pinus spp.) in all
areas of the park (Signori, 2018).
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Figure 1. Map of the Lagoa do Peixe National Park (LPNP) region, between the cities of Mostardas and Tavares, on the central coast of the

state of Rio Grande do Sul, Brazil. Map: H. C. Delfino (2023).
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The park is one of the most important places for
migratory shorebirds, especially the ones from the Nearctic
region, in Southern Brazil and South America, being
designated part of the Western Hemisphere Shorebird
Reserve Network in 1990 and as a Ramsar site since
2007 (Fedrizzi & Carlos, 2011) (Figure 1). Furthermore, in
1992, the park was also considered as part of the Atlantic
Forest Biosphere Reserve and, in 1999, was classified as
Advanced Post of Atlantic Forest Reserve, recognizing its
importance to the conservation not only of wetlands but
also of associated forests (Moraes, 2009; Paludo et al.,
2022). Besides that, the park is one of the only places
in Brazil that maintains a resident population of Chilean
Flamingos Phoenicopterus chilensis Molina, 1782 that can
be seen all year round, increasing in size during the spring
(Delfino & Aldana-Ardila, 2020; Delfino & Carlos, 2022).
Other animals also live in the area, many of them related
to the wetland environments or grasslands from Southern
Brazil, including crustaceans, mammals, fishes, and turtles,
many of them also currently threatened (Knak, 1999).

The presence of migratory birds is the main
attraction of the area, visited by tourists, birdwatchers,
and ornithologists for the observation of these species.
The lagoon, mainly the inlet is used for fishing and shrimp
cultivation (HCD, personal observation, 2023). Besides
that, despite the prohibition, the area is also used for cattle
raising and agricultural purposes, being the center of a land
use and territory dispute on the coast of the Rio Grande
do Sul state (Moraes, 2009; Benedetti, 2018).

DATA ASSEMBLAGE AND CATEGORIZATION

Every bird record from the LPNP presented in the literature,
online databases, and museum collections, was collected and
categorized, as follows: Museu de Ciéncias Naturais (MUCIN),
Universidade Federal do Rio Grande do Sul (UFRGS); Colegao de
Aves (CAFURQG), Universidade Federal de Rio Grande (FURG);
Museu de Ciéncia e Tecnologia (MCT), Pontificia Universidade
Catdlica do Rio Grande do Sul (PUCRS); Vert-Net Online
Database (VertNet, n. d.); Macauley Library and eBird (ML;

—

Macauley Library, n. d.); iNaturalist (n. d.); WikiAves (n. d.); and
Xeno-canto (n. d.). Every record that was nominally referred
to the Lagoa do Peixe and other areas inside the park were
included, such as Barra da Lagoa do Peixe lagoon, Talha Mar
trail, das Figueiras trail, dos Flamingo’s trail, lagoon interior,
coastal area, and every name of the lagoon’s subdivisions

(Figure 1). The bird records that did not mention the LPNP

but included GPS coordinates that indicated that the record

occurred inside the park limits were also considered.

The lists utilized the nomenclature and taxonomic
organization of the Brazilian Ornithological Records
Committee (CBRO), the committee responsible to maintain
the occurrence, the name, and the taxonomic categories of
birds that occur in Brazil updated according to the recent
literature (Pacheco et al., 2021). The subspecies, in non-
monotypic taxa, was defined based only on the current
known geographical distribution of the different subspecies,
with the help of updated scientific and ornithological literature
(Jacobs & Fenalti, 2020; Pacheco et al., 2021). Following the
CBRO recommendations, the records of Lagoa do Peixe
were organized into four different lists, according to the
accuracy of the records and the presence of evidence to
support the occurrence of the species inside the park (Carlos
et al., 2010). The lists were defined as:

. Primary List: species with at least one unequivocal
record for the LPNP well documented in digital
databases, museum collections, or previous literature,
both in the form of photographs, audio records, or
preserved specimens.

. Secondary List: species with records for the
LPNP present in the online databases or scientific
literature for the area, but with no documentation
that supports the record, despite the probable
occurrence in the region.

. Tertiary List: species with published records for the
LPNP but with the absence of evidence to support
the record, being either questionable or incorrect,
based on the low probability of the occurrence of the
species in the park.
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Potential List: species with no public record or
evidence for the LPNP but with a documented record
for areas in at least a 50 km radius from the LPNP
having the probability to also occur inside the park
limits. The radius of 50 km was chosen due to its high
coverage of the Mostardas peninsula, encompassing
a large number of areas similar to LPNP nearby. The
probability of occurrence was classified as high, in
the case of resident species with high occurrence
nearby, medium, in the case of resident species with
rare encounters, and low, in the case of vagrant and
occasional species in the region.
For every species in the primary and secondary list,
data related to regional presence, food guild, habitat type,
global population trend, and regional, national, and global
conservation status were collected. According to regional
presence and occurrence, the species were classified as
Resident (R), for species that live and breed inside the
park; Contra nuptial Migratory (V), for species that visit
the area during the non-breeding season to feed and rest;
Breeding Migratory (B), for species that visit the area during
its breeding season to breed and raise the offspring in RS;
and Occasional (O), including vagrant species or birds that
sporadically visit the area. In the case of the contra nuptial or
breeding migratory and occasional species, when possible,
the direction from where the species come was noted as
South (S) or North (N). Pelagic species (P) were classified in
a separate category and species with no distribution status
known, were classified as Unknown (U). The regional
classification of occurrence and distribution of species was
made based on the categories and information in current
ornithological literature (del Hoyo et al., 1992; Somenzari
etal., 2018; Jacobs & Fenalti, 2020; Pacheco et al., 2021).
The food guild and the habitat type were determined
based on two different databases that summarize information
from the literature about habitat preference and food guild
of all the current bird species: EltonTraits1.0 (Wilman et al.,
2014) and AVONET (Tobias et al., 2022). The food guild of
species (Simberloff & Dayan, 1991) was classified based on

the main part of the bird diet: Fruits and Flowers (including
nectar and pollen) (Fr), Grasses and Seeds (Gr), Invertebrates
(In), Vertebrates (Ve), or Omnivorous (Om). The habitat
type denotes the relationship of the species to the three
main environments of Lagoa do Peixe, including species that
live and feed exclusively in the lagoon and its dependencies,
in flooded fields nearby or on the shore and coastal areas of
the park (Wet); species more related to the natural, artificial or
bushy grasslands present in the park (Grass); species that were
more reported in forest environments (For); or even species
exclusively seen in the sea and maritime habitats, due to their
pelagic behavior (Mar). The species classification is based on
the natural history of the species and literature information,
being a simplified way to dlassify the complex and dynamic
relationship between the species and the different park areas.
Species that were common in two different environments
were classified individually in each category, meanwhile,
species that were common in all three different categories
were classified as mixed habitat (Mix) (Wilman et al., 2014).

At last, the global population trend and the global
conservation status were obtained through the IUCN
database (IUCN, 2022), classifying the populations as
increasing (1), decreasing (D), or stable (S), while the categories
of conservation status classified the species as Least Concern
(LO), Near Threatened (NT), Vulnerable (VU), Endangered
(EN), Critically Endangered (CR) and Data Deficient (DD)
(IUCN, 2022). The same levels of conservation status were
obtained for the national level (Brasil, 2022) and the regional
level (Rio Grande do Sul, 2014), with some species being
classified as Not Applied (NA), since the threatened species
list of Brazil and Rio Grande do Sul state only include species
that have a significant proportion of their population inside its
territories (ICMBio, 2018). The proportion of species in each
category was calculated using only the total number of species
in the Primary and Secondary lists.

RESULTS
In total, we found 387 avian species from 27 orders and 69
families in the review of the multiple data sources for the
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Lagoa do Peixe National Park (LPNP) and surroundings areas.
The primary list has 288 species with validated records
for the study area (Appendix 1). The secondary list has 61
species with no vouched occurrences, but were described
in the literature or databases (Appendix 1). There are six
species recorded for the Mostardas peninsula, despite
no confirmation that the records occur inside the LPNP
therefore included in the secondary list. Regarding to
the occurrence pattern of the species from primary and
secondary lists, 239 (68.48%) were classified as residents, 74
(21.20%) as migratory, 18 (5.169) occur only occasionally in
the areaand 13 (3.73%) were classified as pelagic (Appendix
1). At last, only five species (1.43%) were classified as
Unknown, in the case of Chiloe Wigeon Mareca sibilatrix
(Poeppig, 1829), White-cheeked Pintail Anas bahamensis
Linnaeus, 1758, Lake Duck Oxyura vittata (Philippi, 1860),
Wood Stork Mycteria americana Linnaeus, 1758, and
Subtropical Doradito Pseudocolopteryx acutipennis (Sclater
& Salvin, 1873) due the lack of distribution and movement
pattern information in the literature.

Regarding to migratory species, 50 of them (14.32%
of the total records) were classified as contra nuptial and
24 as breeding (6.87% of the total records). The majority
of migratory species come from the North (n = 57), for
breeding or resting and foraging in the contra nuptial areas,
but 15 species come from southern territories, exclusively
using the Lagoa do Peixe as a contra nuptial area (Appendix
1). There were two species, Cabot's Tern Thalasseus
acuflavidus (Cabot, 1847) and Royal Tern Thalasseus
maximus (Boddaert, 1783), that have populations that
breed in the Southwest coast of Brazil but also in the coast
of Argentina, thus both species being considered migrating
from north and south (Jacobs & Fenalti, 2020).

Concerning the conservation status of the species
reported for the LPNP a major part of bird species is
categorized as Least Threatened (n = 333, 95.41%) or
Near Threatened (n = 11, 3.15%), but 13 species were
reported at some degree of threat (Vulnerable, Endangered
or Critically Endangered), at international, national or

regional lists (Appendix 1). For these 13 species, Cabot’s Tern
T acuflavidus, Brown-crested Flycatcher Myiarchus tyrannulus
(Statius Muller, 1776), and Chestnut-bellied Seed-Finch
Sporophila angolensis (Linnaeus, 1766) were only considered
under threat for the state of Rio Grande do Sul, while Royal
Tern T maximus, Cinereous Harrier Circus cinereus Vieillot,
1816, and Black-browed Albatross Thalassarche melanophris
(Temminck, 1828) were also included in the Brazilian national
list. All threatened species at the international level were
also included in the other two lists (national and regional).
According to the three lists, 30 species were categorized as
Data Deficient (DD) or were not included in the lists (NA),
mainly at the regional and national levels. For the species on
the international red list, the majority of populations were
considered stable (n = 151, 43.26%), despite a significant
proportion of bird populations reported are decreasing in the
present or near future (n = 114, 32.66%) and some species
with unknown populational tendencies (n = 26, 7.44%).
Surprisingly, most species reported for LPNP were
forest birds, living in swamp forests or subtropical forest
formations of the study area (n = 146, 41.83%), mainly
Passeriformes, Psittaciformes, and Columbiformes. Eighty
species (22.92%) reported for the area are exclusively
linked to the wetland and shore environments, while
many other species can be related to both wetlands and
other forms of habitat categorization, such as grasslands
or forests (n = 40, 11.46%). The major group of birds
linked to wetlands ecosystems at Lagoa do Peixe are
the Charadriiformes and Anseriformes, with also special
attention to Phoenicopteriformes and Podicipediformes,
with distinctive species present in the area. The grassland
species were also significantly present (n = 110, 31.51%),
with the occurrence of typical species of Gruiformes and
Passeriformes associated with these environments. Seven
species (2.019%) were classified as mixed environments, due
to the occurrence in different habitats inside the park and
30 (8.59%) species were linked to marine environments,
all of them belonging to the Charadriiformes (Laridae and
Stercorariidae), Sphenisciformes, and Procellariiformes,
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because of their pelagic habits and occurrence in high seas.
Regarding the species diet in the park, the invertebrates
seem to be the main prey for the greatest number of
species (n = 170, 48.71%), despite a significant number
of birds in the park being specialized in the consumption
of grains and seeds (n = 46, 13.18%) or vertebrates (n =
68, 19.48%), mainly related to the wetland and grassland
environments. Omnivorous species (n = 52, 14.9%) were
also present, as well as species specialized in fruits and
flowers, in a smaller proportion (n = 13, 3.72%).

Ten species were included in the Tertiary list (Table 1)
since they were described for the area, but with a low
probability of occurrence, mainly due to taxonomic
changes or misidentification by the observer. Moreover,
28 species were classified in the Potential List (Table 2),

since they are confirmed and vouched for an area of
a 50 km radius from the park boundary, despite the
absence of records inside the park. In the potential list,
we included species with relatively common and frequent
records nearby the park, that use similar environments as
the ones found within LPNP such as Scaled Chachalaca
Ortalis squamata (Lesson, 1829), Turquoise-fronted Parrot
Amazona aestiva (Linnaeus, 1758) and Swallow-tailed
Hummingbird Eupetomena macroura (Gmelin, 1788).
Other species included in the potential list, like James’s
Flamingo Phoenicoparrus jamesi (Sclater, 1886) and Light-
mantle Albatross Phoebetria palpebrata (Forster, 1785),
have few records in the Mostardas peninsula, probably
being vagrant or occasional individuals, with a low
probability of being recorded inside the park.

Table 1. Tertiary list of bird species for the Lagoa do Peixe National Park, including species that were probably incorrectly reported for the
area inside the park and without any valid voucher for the record. In the table, the reasons for the inclusion of the species in the tertiary list

are included for each case.

(Continue)

Taxon English name

Reason

ANSERIFORMES

Anatidae

Cairina moschata (Linnaeus, 1758) Muscovy Duck

The reports for the area were probably from domesticated
introduced animals, or confused with other duck native species
(Rufino et al., 2017).

GALLIFORMES

Cracidae

Ortalis gutatta (Spix, 1825) Speckled Chachalaca

The reports for the area probably referred to the species Ortalis
squamata, since the O. guttata species only occur in the Amazon
(Vaurie, 1965; Jacob, 2022).

CHARADRIIFORMES

Recurvirostridae

Himantopus mexicanus

(Statius Muller, 1776) Black-necked Stilt

The reports for the area probably refer to the species Himantopus
melanurus, fruit of a recent division in the Himantopus genera (Frias
etal., 2022).

PELECANIFORMES

Threskiornithidae

Mesembrinibis cayennensis

The report for the area probably referred to other similar species,

(Gmelin, 1789) Green Ibis since the M. cayennesis only occur in the northern area of Rio
’ Grande do Sul (Amorim & Piacentini, 2006).
CATHARTIFORMES
Cathartidae
Sarcoramphus papa (Linnaeus, 1758) King Vulture The species are not very common in the state of Rio Grande do

Sul (Tortaro & Rupp, 2007).
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Table 1. (Conclusion)
Taxon English name Reason

ACCIPITRIFORMES

Accipitridae

Chondrohierax uncinatus
(Temminck, 1822)

Hook-billed Kite

In the state of Rio Grande do Sul, the species only occur in the
Northwest region (Martins & Donatelli, 2013).

PASSERIFORMES

Furnariidae

Phacellodomus erythrophthalmus
(Wied, 1821)

Orange-eyed Thornbird

The record for the area was probably referring to P ferrugineigula, since
P erythrophtalmus is native to Southeast Brazil (Costa et al., 2014).

Vireonidae

Vireo olivaceus (Linnaeus, 1766)

Red-eyed Vireo

The species only occur in the Amazon biome, with few records
outside North Brazil. The record for the area was probably
referring to V chivi (Capllonch & Wagner, 2009).

Icteridae
o . The species is native to North Brazil, only occurring in the
Icterus cayanensis (Linnaeus, 1766) Epaulet Oriole Amazon biome (D'Horta et al., 2008).
Thraupidae
Microspingus lateralis Buff-throated The species is native to Southeast Brazil. The records for the park

(Nordmann, 1835)

Warbling-Finch

are probably referring to M. cabanisi (Assis et al., 2007).

Table 2. The potential list of bird species that could happen inside Lagoa do Peixe National Park but with still no reported record for the
area, based on valid records for the species in a 50 km radius of the Park. The probability of occurrence for each species was classified as

high, medium, or low, according to the number of records reported and the occurrence of the species in the region.

(Continue)

Taxon

English name Probability of occurrence

TINAMIFORMES

Tinamidae

Crypturellus obsoletus (Temminck, 1815) Brown Tinamou Medium
GALLIFORMES

Cracidae

Ortalis squamata (Lesson, 1829) Scaled Chachalaca High
PHOENICOPTERIFORMES

Phoenicopteridae

Phoenicoparrus jamesi (Sclater, 1886) James’s Flamingo Low
CUCULIFORMES

Cuculidae

Micrococcyx cinereus (Vieillot, 1817) Ash-colored Cuckoo Medium
APODIFORMES

Trochilidae

Stephanoxis loddigesii (Gould, 1831) Violet-crowned Plovercrest High
Thalurania glaucopis (Gmelin, 1788) Violet-capped Woodnymph High
Eupetomena macroura (Gmelin, 1788) Swallow-tailed Hummingbird High
CHARADRIIFORMES

Scolopacidae

Gallinago undulata (Boddaert, 1783) Giant Snipe Medium
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Table 2.

(Conclusion)

Taxon

English name

Probability of occurrence

Stercorariidae

Stercorarius maccormicki Saunders, 1893 South Polar Skua Medium
Stercorarius longicaudus Vieillot, 1819 Long-tailed Jaeger Medium
PROCELLARIIFORMES

Diomedeidae

Phoebetria palpebrata (Forster, 1785) Light-mantled Albatross Low
Diomedea exulans Linnaeus, 1758 Wandering Albatross Low
Procellariidae

Procellaria conspicillata Gould, 1844 Spectacled Petrel Low
Calonectris diomedea (Scopoli, 1769) Scopoli’'s Shearwater Low
ACCIPITRIFORMES

Accipitridae

Elanus leucurus (Vieillot, 1818) White-tailed Kite High
STRIGIFORMES

Strigidae

Asio flammeus (Pontoppidan, 1763) Short-eared Owl Medium
PICIFORMES

Picidae

Veniliornis spilogaster (Wagler, 1827) White-spotted Woodpecker High
Dryocopus lineatus (Linnaeus, 1766) Lineated Woodpecker High
CARIAMIFORMES

Cariamidae

Cariama cristata (Linnaeus, 1766) Red-legged Seriema High
PSITTACIFORMES

Psittacidae

Amazona aestiva (Linnaeus, 1758) Turquoise-fronted Parrot High
Psittacara leucophthalmus (Statius Muller, 1776) White-eyed Parakeet Medium
PASSERIFORMES

Dendrocolaptidae

Drymornis bridgesii (Eyton, 1849) Scimitar-billed Woodcreeper Low
Furnariidae

Schoeniophylax phryganophilus (Vieillot, 1817) Chotoy Spinetalil High
Tyrannidae

Elaenia chilensis Hellmayr, 1927 Chilean Elaenia Medium
Contopus virens (Linnaeus, 1766) Eastern Wood-Pewee Low
Nengetus cinereus (Vieillot, 1816) Gray Monijita Medium
Hirundinidae

Progne subis (Linnaeus, 1758) Purple Martin Medium
Motacillidae

Anthus nattereri Sclater, 1878 Ochre-breasted Pipit Low
Thraupidae

Stilpnia preciosa (Cabanis, 1850) Chestnut-backed Tanager High
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DISCUSSION

Since the late 1970s, the first ornithological census and
zoological studies in the Lagoa do Peixe National Park
(LPNP) pointed out the importance of the area for bird
species from the entire American continent, especially the
migratory ones, coming from the Nearctic realm and the
southern part of South America (Belton, 1985; Resende
& Leeuwenberg, 1987; Antas, 1994; Carlos & Fedrizzi,
2011). The updated list of bird species from the park sums
a new maximum of bird species from the area, including a
hundred new species that were absent from the previous
ornithological list for the area constructed by Nascimento
(1995) and has 42 exclusive species included that were
not present in any posterior literature for the area. The
construction of the first complete ornithological list of
the LPNP is also the first attempt to construct Primary,
Secondary, Tertiary, and Potential Lists for the area. The
lists allow further development of ornithological studies in
the park that account for the occurrence of the new and
potential species or that seek to document the species
that are reported for the area but with no photographic,
sonographic or biological material voucher to account
for the record (Fitzpatrick et al., 2007; Rojas-Soto et al.,
2009). When compared to other coastal preserved areas
nearby, such as Taim Ecological Station (220 bird species)
(Méhler et al., 1996), in the southern coast of the state,
and Itapeva State Park (167 bird species) (Duarte & Bencke,
2006), in the extreme north of Rio Grande do Sul coast,
the LPNP stands out by the high ornithological diversity
and uniqueness composition. In this updated list of species,
Lagoa do Peixe concentrates 49.57% of the bird richness of
the Rio Grande do Sul state (Franz et al., 2018) and 17.71%
of the species recorded in Brazil (Pacheco et al., 2021),
reinforcing the importance of the area and its conservation
for the ornithological and wetland fauna of Brazil.

A significant proportion of the recorded species
in the LPNP are migratory, mostly from the Northern
Hemisphere, reinforcing the importance of the area as
a wintering and contra nuptial ground for species that

breed in the cold regions of North America and search
for food and refugee during the boreal winter at Lagoa do
Peixe, such as the case of the Red Knot Calidris canutus
(Linnaeus, 1758) and the Buff-breasted Sandpiper Calidris
subruficollis (Vieillot, 1819) (Melo, 2014; Silva & Hartz,
2018; Paludo et al., 2022). Another group of species often
displays the opposite pattern, coming from the southern
parts of South America to escape from the harsh and cold
weather conditions of the austral winter. They use LPNP
as a stopover or foraging area during these times, as occurs
for the Two-banded Plover Charadrius falklandicus Latham,
1790 and South American Tern Sterna hirundinacea Lesson,
1831 (Branco, 2003; Faria et al., 2021), despite some of
them, as occurred with the Two-banded Plover, already
being recorded breeding in the area (Faria et al., 2021). The
opposed regimes of migration and displacement of these
species avoid the extra competition for resources during
the year since they often use the park in different periods:
the northern species use the area during the austral spring
and summer, meanwhile, the southern species come to
the park during the fall and winter period in the southern
hemisphere (Greenberg et al., 1994; Ahola et al., 2007).

The park also presented a high number of resident
species, all year round, using the park to both forage and
rest, but also to breed and raise the offspring, often from
September to March, such as the case of Great Egret
Ardea alba Linnaeus, 1758, Greater Rhea Rhea americana
(Linnaeus, 1758), and Rufous-bellied Thrush Turdus
rufiventris Vieillot, 1818 (Bencke et al., 2010; Mauricio
et al., 2013; Somenzari et al., 2018). Nevertheless, for
many resident species, movement patterns inside Brazil
remain unknown, with probable occurrence in the park of
species that move between central Brazilian grasslands and
wetlands, mainly in the Cerrado and Pantanal ecoregions,
also seeking for better foraging conditions during the
dry season in these environments, and Southern Brazil,
for instance, probably the case of the Roseate Spoonbill
Platalea ajaja Linnaeus, 1758 and White-faced lbis Plegadis
chihi (Vieillot, 1817) (Somenzari et al., 2018).
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At last, the park presented a high number of species
with few records, indicating vagrant or occasional individuals
that arrived in the area due to bad weather conditions,
turbulent wind currents, or lost individuals, such as the case
of the Andean Flamingo Phoenicoparrus andinus (Philippi,
1854), Upland Goose Chloephaga picta (Gmelin, 1789),
Brown Booby Sula leucogaster (Boddaert, 1783) and Eurasian
Whimbrel Numenius phaeopus (Linnaeus, 1758) (Franz et
al., 2011; Bencke & Souza, 2013; Meller et al., 2020). The
richness of migratory and occasional species that occur in
different parts of the year and resident species that can be
observed during their entire annual cycle make Lagoa do
Peixe a place with high potential for ornithological tourism,
that could attract thousands of birdwatchers during different
times of the year, to observe the bird diversity found in the
LPNP (Janeczko et al., 2021). The occurrence of pelagic
species is also reported for the LPNP despite many species
still including in the Secondary List and with no concrete
documentation for the park area, such as Southern Fulmar
Fulmarus glacialoides (Smith, 1840) and Cape Petrel Daption
capensis (Linneaus, 1758) mainly due the rapid disappearance
of the carcass on the beach and the low collection effort in
some regions (e.g. Zimmerman et al., 2019).

Regarding the environments presented inside
LPNFE the list highlights the great variety of different
habitats within the area, with bird species typically from
tropical or sub-tropical forests, species that usually live
in open grasslands, and species that are intrinsically
linked to wetland environments, the lagoon, and the
ocean. The shape of the lagoon, the main element
of the park ecosystem, creates a gradient of wetland
environments, from the almost salt and brackish water
in the inlet, where the lagoon meets the sea, to almost
freshwater ecosystems both in the north and south
portion of the park, where the lagoon often inundates
the grasslands (Arejano, 2006; Schossler et al., 2018). In
the first environments, the species familiarized with higher
salinity and coastal sand beaches, such as the Chilean

Flamingo, and many species of the Charadriiformes

thrive (Gongalves, 2010; Paludo et al., 2022).
Meanwhile, in the extremes of the lagoon, there are
birds more adapted to freshwater environments, with
low salinity and more calm waters, such as representants
of the Anseriformes and Pelecaniformes (Nascimento et
al., 2006; Perello, 2006).

The lagoon’s indentations and curves also help to
create distinctive environments, usually called ‘lagamares’,
with unique and complex relationships with the surrounding
habitats, favoring the high ornithological richness of the
park (Belton, 1985; Harrison et al., 2013). Harrison et al.
(2013) described that the occurrence of different patches
of forests and grasslands among the pockets of the lagoon
can explain the high diversity of the avian community at
Lagoa do Peixe, usually hard to find and underestimated
due to the difficulties in completing surveys in the area. The
park has many areas of shrubs, dunes, wet grasslands, and
sandbanks that are only accessible by foot since inside the
park few areas have trails or roads that could be accessed
by car (Knak, 1999; Harrison et al., 2013). Furthermore,
the average depth of the lagoon of only 60 cm makes it
very hard to navigate boats or canoes in some portions
of the lagoon, increasing the difficulty of observation and
study of these areas (Knak, 1999).

Reflecting the complex and different environments
present in the park, the diet of the bird community in the park
also presented a high variation among the different groups
of species (Garcia-Nufez et al., 2020; Tu et al., 2020). For
coastal and wetland species, the invertebrates were the main
source of food, mainly from the sandy beaches and the Barra
region, an important ecotone between the lagoon and the
sea, with a high variety of crustaceans, annelids, mollusks,
and other microorganisms related to brackish environments
(Goss-Custard et al., 2007; Aldana-Ardila & Carlos, 2022).
In the outer parts of the park, where the influence of the
sea on the lagoon decreases, the main diet of the wetland
birds seems to be from vegetal origin, mainly microalgae,
plants, and seeds, coming from the nearby flooded grasslands
(Moorcroft et al., 2002; Crowley & Garnett, 2009).
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In the grasslands, there is also a large portion of birds that
feed on soil invertebrates and native grass seeds, in addition
to carnivorous species that often hunt and feed on vertebrate
species that live in the area, such as lizards, rodents, and
passerines (Kaspari & Joern, 1993; Fargallo et al., 2020). In
the coastal area and the wetland, carnivores specialized in
consuming fish or carrion on the beach can also be found
(Barrettetal., 2007). Inthe portions of Atlantic Forest located
in the park reside the main species specialized in feeding on
fruits and flowers, usually living nearby native fruit trees, such
as the Bacupari Garcinia gardneriana (Planch. & Triana) Zappi,
Ubajay Eugenia myrcianthes Nied. and Jelly Pams Butia sp.
(Becc.) Becc., which are common in the area (Knak, 1999;
Lopes & Silva, 2006).

Despite its high variety and complexity, the avian
community found in the LPNP is under specific pressure
that exposes the populations to threats that can lead to
their decrease, especially for the species under extinction
threat internationally, nationally, or regionally (Belton,
1985; Knak, 1999; Delfino & Aldana-Ardila, 2020). The
presence of a significant number of species considered
Near Threatened, Vulnerable, Endangered, or Critically
Endangered in the area reinforces the importance of Lagoa
do Peixe for the conservation of bird species in South
Brazil, where only a few areas presented the richness and
variety of environments and species found in the park. For
wetlands species, the main current threats are exposure
to overfishing, pollution, and bad artificial management of
the lagoon, which annually dries out many flooded areas
and decreases food availability in the lagoon (Loebmann
& Vieira, 2006; Crippa, 2011; Benedetti, 2018). For the
grassland species, the recent increase in the presence
of domestic animals and the illegal invasions of land for
animal husbandry can lead to egg trampling and nest
exposure (Knak, 1999; Moraes, 2009; Sharps et al.,
2017). Furthermore, for the forest species, the growing
invasion of Pinus spp. inside the area are worrying, with
the plants often invading grasslands, dunes, and native

areas of forest, consuming soil nutrients and resources and

often competing in an uneven competition, that ultimately
can affect the bird community in these areas (Almudi &
Kalikoski, 2009; Signori, 2018; Matos et al., 2018).

CONCLUSION

Ornithological knowledge and an updated list of birds
in the area are important tools for the continuity of
ecological and conservation studies in the area, facilitating
the management of the different actions and plans towards
the conservation and preservation of all the Lagoa do
Peixe environments and their associated animal species
(Perello et al., 2010). The list confirms the importance of
Lagoa do Peixe as a stopover and contra nuptial area for a
variety of bird species, but also as an important breeding
area for resident species and southern migrants, some of
these species under threat, and most of them suffering
from population declines (Bencke et al., 2010; Harrison
et al.,, 2013). The conservation of the complex wetland
environment of Lagoa do Peixe is essential for the near and
far future of bird conservation in Southern Brazil and for
that, the integrated support of the local community, political
figures, park administration, and researchers is essential
(Almudi & Kalikoski, 2009; Delfino & Aldana-Ardila, 2020).
The ornithological list of the park can also be a subsidy for
environmental education projects in the Mostardas and
Tavares region, as well as a tool for ecological tourism and
birdwatching in the park, raising attention to its problems

and the importance of its conservation (Kaiser et al., 2022).
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