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Abstract

Coccidia are protozoan parasites that are frequently observed in fecal samples from wild birds, and they are extremely
important for biodiversity, host specificity and conservation. The aim of the present study was to identify and quantify
the coccidian species from wild birds caught in a fragmented area of Atlantic Forest in the municipality of Guapimirim
in the state of Rio de Janeiro, which is located around the Serra dos Orgios National Park. A total of 101 birds were
caught and identified. The highest prevalence and density were observed in the family Columbidae (Columbiformes).
Among the families of Passeriformes, the highest prevalences and densities were of birds in the families Thraupidae and
Turdidae. The majority of the positive samples and those with higher densities were collected in the afternoons. Eleven
coccidian species of Isospora and Eimeria were identified. Seven of these species that were morphologically identified
are undescribed in the scientific literature and are believed to be new species. The present study highlights the wide
distribution and dispersion of coccidia of wild birds in southeastern Brazil, and records the municipality of Guapimirim,
in the state of Rio de Janeiro, as a new locality for parasitism, along with the new hosts recorded.
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Resumo

Os coccidios sdo protozodrios parasitas frequentemente observados em amostras fecais de aves silvestres, os quais
tém extrema importincia para a biodiversidade, especificidade hospedeira e conservacio. O presente estudo teve como
objetivo identificar e quantificar as espécies de coccidios de aves silvestres capturadas em uma 4rea fragmentada de Mata
Atlantica no municipio de Guapimirim, Estado do Rio de Janeiro, que estd localizada no entorno do Parque Nacional
da Serra dos C)rgios. Foram capturadas e identificadas 101 aves. A maior prevaléncia e densidades foram observadas na
familia Columbidae (Columbiformes). Nas familias de Passeriformes, as maiores prevaléncias e densidades foram de
aves das familias Thraupidae e Turdidae. A maioria das amostras positivas e com maiores densidades foram coletadas
no perfodo da tarde. Foram identificadas onze espécies de Eimeria e Isospora. Sete dessas espécies morfologicamente
identificadas nio estao descritas na literatura cientifica e devem ser novas espécies. O presente trabalho expée a ampla
distribuigio e dispersio de coccidios de aves silvestres no sudeste do Brasil e registra o municipio de Guapimirim, no
estado do Rio de Janeiro, como uma nova localidade de parasitismo, além dos novos hospedeiros registrados.
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Introduction

Biodiversity refers to the variety of life on the planet, or to
the distinctiveness of ecosystems. Brazil has a prominent position
among the countries with the highest biodiversity because it hosts
some of the biomes with the highest richness of animal species
and also with the highest rates of endemism. In particular, the
Atlantic Forest is among the top five in the list of global hotspots,
since its remaining area is less than 8% of its original extent
(SIMON et al., 2008).

In these remnant areas of Atlantic Forest, conservation units play
a prominent role in maintaining the habitats and ecological niches
of the species involved. Among the several Brazilian conservation
units, the Serra dos Orgios National Park (Parque Nacional da
Serra dos Orgios, PARNASO) stands out. This is located in the
coastal mountain range (Serra do Mar) in the Serrana region of
the state of Rio de Janeiro, within parts of the municipalities of
Teresépolis, Petrépolis, Magé and Guapimirim. PARNASO hosts
more than 2,800 plant species, 462 bird species, 105 mammal
species, 103 amphibian species and 83 reptile species, including
130 endangered species and many endemic species (ICMBIO,
2017).

In general, the areas around these conservation units are
fragmented or have been completely deforested for livestock,
agricultural or urbanization activities, thus predisposing these areas
to the edge effect. This effect consists of a change in the structure,
composition or relative abundance of species at the edge of a forest.
The edge effect caused by forest loss and fragmentation threatens
the biodiversity of the Atlantic Forest, in addition to the direct
impacts on fauna, flora and microbiota, which favor transmission
of parasites to wild animals and susceptibility to parasites among
wild animals. From this, it can be seen that knowledge about the
parasites of wild birds is important, especially regarding some
groups of parasites that have been little studied, such as coccidia
(Apicomplexa: Eucoccidiorida), which are extremely important
for biodiversity, host specificity and conservation (BERTO &
LOPES, 2013).

Some scientific studies have been carried out on the ecology
of coccidia of wild birds, mainly correlating the diversity and
distribution of the coccidia with the feeding habits, biotopes, families
and species of the host, sampling period, seasonality, urbanization
of the environment, etc. (LOPEZ et al., 2007; DOLNIK et al.,
2010; MORIN-ADELINE et al., 2011; GIRAUDEAU et al.,
2014). However, studies in this research area is very scarce in
Brazil, despite the great biodiversity of birds and protected areas
in the country.

In this context, the aim of the present study was to identify
and quantify the coccidian species from wild birds caught in
a fragmented area of Atlantic Forest in the municipality of
Guapimirim, Rio de Janeiro, which is located around PARNASO.

Materials and Methods

A total of 13 expeditions were conducted in an area of Atlantic
Forest in the municipality of Guapimirim, state of Rio de Janeiro,
near PARNASO, but outside its limits (22°31°10” S; 43°00°36” W).
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This area is occupied by a condominium of country houses called
“Parque das Aguas”, which is located near the Rio-Teresépolis
highway, at Km 1. Although the occupation of this condominium
characterizes this area as urbanized, there are many conserved
fragments of vegetation consisting of native Atlantic Forest.

Mist nets were set in the understory (up to 2.6m above the
ground), opened at morning (6 AM-12AM) and afternoon
(1 PM-6PM) and checked every 15 minutes. A total of 101 wild
birds of different orders and families were caught (Table 1).
The birds birds were immediately removed from the net and then
kept in individual boxes and feces were collected immediately
after defecation. After identification of the species, the birds were
photographed and released.

The stool samples were placed in centrifuge tubes containing
2.5% potassium dichromate solution (K,Cr,0.) at 1:6 (v/v).
They were taken to the Laboratério de Biologia de Coccidios,
Departamento de Biologia Animal, Instituto de Ciéncias Bioldgicas
e da Satde, Universidade Federal Rural do Rio de Janeiro (UFRR]),
where they were incubated at room temperature for one week or
until ~70% of the oocysts were sporulated.

Oocysts were isolated by means of flotation in Sheather’s
saturated sugar solution (specific gravity, 1.20) and were examined
under an optical microscope (DUSZYNSKI & WILBER, 1997).
The oocysts were quantified as estimates of the number of oocysts
per fecal drop (OPD), for which the total number of oocysts
recovered from defecation was counted on a microscope slide,
in accordance with the guidelines of Dolnik (2006). The oocysts
were identified at 1000x magnification based on the guidelines
for morphological and morphometric studies of Duszynski &
Wilber (1997) and Berto et al. (2014b).

The ratio of positive samples to negative samples and the
OPD respectively indicated the prevalence and density of coccidia
(BUSH etal., 1997). Morphological observations, photomicrographs
and measurements were made using an Olympus BX41 binocular
microscope (Olympus Optical, Tokyo, Japan) coupled to a
digital camera Eurekam 5.0 (BEL Photonics, Monza, Italy).
All measurements are in micrometers and are given as the range
followed by the mean in parentheses.

Comparative analyses were evaluated through the odds ratio test
and Mann-Whitney test at the 5% significance level. All of these
statistical tests were performed using the Bioestat 5.0 statistical
software. Field-collecting permits were issued to B.P. Berto by
SISBIO/ICMBio (license 42798-1) and CEUA/IV/UFRR]
(protocols 036/2014 and 6606250616).

Results
Distribution of coccidia in families

Birds of three orders and 14 distinct families were caught and
identified. As expected, the order Passeriformes was the most
representative in terms of the numbers of species (80%j; 24/30) and
specimens (88%; 89/101). The family with the greatest diversity
of species caught was the Thraupidae (27%; 8/30), followed by
the families Tyrannidae (17%; 5/30) and Turdidae (13%; 4/30).
Thraupidae (34%; 34/101) was also the most representative family
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Table 1. Prevalence and densities of coccidian parasites of the genera Eimeria or Isospora from wild birds captured in an Adantic Forest

fragmented area at Guapimirim, R], organized by order, family and species.

Eimeria or Isospora

Orders/ Families/ Species

Positive*

Negative

AM* PM AM PM Toral

Columbiformes: Columbidae

Columbina talpacoti (Temminck, 1811) 0 1(41) 0 1 2

Leptotila verreauxi Bonaparte, 1855 1(597) 4 (4759+5429) 1 0 6
Subtotals: 1(597) 5 (3815+5153) 1 2 8
Passeriformes: Dendrocolaptidae

Xiphorhynchus fuscus (Vieillot, 1818) 0 0 0 1 1
Subtotals: 0 0 0 1 1
Passeriformes: Fringillidae

Euphonia violacea (Linnaeus, 1758) 0 0 1 0 1
Subtotals: 0 0 1 0 1
Passeriformes: Furnariidae

Philydor atricapillus (Wied, 1821) 0 1 (74) 0 0 1
Subtotals: 0 1(74) 0 0 1
Passeriformes: Hirundinidae

Stelgidopteryx ruficollis (Vieillot, 1817) 0 0 0 1 1
Subtotals: 0 0 0 1 1
Passeriformes: Pipridae

Manacus manacus Linnaeus, 1766 0 0 11 10 21
Subtotals: 0 11 10 21
Passeriformes: Thamnophilidae

Dysithamnus mentalis (Temminck, 1823) 0 0 1 0 1
Subtotals: 0 0 1 0 1
Passeriformes: Thraupidae

Coereba flaveola Linnaeus, 1758 0 3 (300+463) 1 1 5

Lanio melanops (Vieillot, 1818) 0 1 (237) 1 1 3

Sicalis flaveola (Linnaeus, 1766) 0 2 (5£1) 2 0 4

Sporophila caerulescens (Vieillot, 1823) 0 0 6 1 7

Tachyphonus coronatus Vieillot, 1822 0 0 2 0 2

Tangara cyanocephala (Muller, 1776) 1(2) 0 0 1 2

Tangara palmarum (Wied, 1823) 0 0 1 0 1

Tangara seledon (Muller, 1776) 0 5(1,118+1,589) 0 5 10
Subtotals: 1(2) 11 (612+1,139) 13 9 34
Passeriformes: Troglodytidae

Troglodytes musculus Naumann, 1823 1(194) 2 1 4
Subtotals: 1 (194) 2 1 4
Passeriformes: Turdidae

Turdus amaurochalinus Cabanis, 1850 0 1(57) 2 0 3

Turdus rufiventris Vieillot, 1818 0 3 (437+648) 3 3 9

Turdus flavipes Vieillot, 1818 0 0 0 1 1

Turdus leucomelas Vieillot, 1818 1 (140) 1(6) 1 0 3
Subtotals: 1 (140) 5 (275+509) 6 4 16
Passeriformes: Tyrannidae

Fluvicola nengeta (Linnaeus, 1766) 0 0 0 1 1

Mionectes oleagineus (Lichtenstein, 1823) 0 0 1 0 1

Mpyiozgetetes similis (Spix, 1825) 0 0 1 0 1

Pitangus sulphuratus (Linnaeus, 1766) 0 0 2 3 5

Tolmomyias sulphurescens (Spix, 1825) 0 0 1 0 1
Subrtotals: 0 0 5 4 9

*Number of positives followed by mean density and standard deviation in parentheses; **Period of fecal sample collection at morning (6AM-12AM) or afternoon

(1PM-6PM).
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Table 1. Continued...
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Eimeria or Isospora

Orders/ Families/ Species Positive* Negative Total
AM** PM AM PM

Piciformes: Bucconidae

Malacoptila striata (Spix, 1824) 0 0 1 0 1
Subtotals: 0 0 1 0 1
Piciformes: Galbulidae

Galbula ruficauda Cuvier, 1816 0 0 1 0
Subtotals: 0 0 1 0 1
Piciformes: Picidae

Celeus flavescens (Gmelin, 1788) 0 0 0 1 1

Veniliornis maculifrons (Spix, 1824) 0 0 1 0 1
Subtotals: 0 0 1 1 2
Total: 3 (202+342) 23 (1,199+2,735) 41 34 101

*Number of positives followed by mean density and standard deviation in parentheses; **Period of fecal sample collection at morning (GAM-12AM) or afternoon

(1PM-6PM).

in terms of the number of specimens caught, this time followed by
the families Turdidae (16%; 16/101) and Tyrannidae (9%; 9/101).

The total number of birds caught and identified, along with
their prevalences according to order, family and species, are shown
in Table 1. Among the 14 different families of birds to which the
specimens that were caught and identified belonged, only those in
the families Furnariidae, Thraupidae, Troglodytidae and Turdidae
of the order Passeriformes and the family Columbidae of the
order Columbiformes eliminated oocysts of the genera Isospora or
Eimeria. The oocysts were initially non-sporulated but sporulated
2 to 4 days after collection. No bird of the order Piciformes was
positive for coccidia.

The highest prevalence of coccidia was observed in the family
Columbidae (75%; 6/8). In the families of Passeriformes, lower
prevalences were observed, such that the prevalences of Thraupidae
and Turdidae were 35% (12/34) and 38% (6/16), respectively.

Regarding the OPD, the positive samples with highest
densities were observed from Leptotila verreauxi Bonaparte,
1855, from which samples with OPD of 11,695 and 6,465 were
obtained. From Passeriformes, the highest counts were from two
specimens of Tangara seledon (Miiller, 1776) and one of Turdus
rufiventris Vieillot, 1818, which shed samples with OPD of
3,664, 1,703 and 1,183 respectively.

The majority of the positive samples and those with higher
OPD were collected in the afternoons (1 PM to 6 PM). Statistical
evaluation confirmed that this higher prevalence in the afternoons
was significant, such that the likelihood of positivity for coccidia in
the afternoons was nine times higher than in the mornings (Table 2).
In contrast, the highest densities observed in the afternoons were
not significantly different from those in the mornings.

Columbidae

From the family Columbidae, two different species were caught:
Columbina talpacoti (Temminck, 1811) and L. verreauxi. Both
species were positive for Eimeria. One specimen of C. talpacoti
that was caught shed oocysts with morphology identical to that

described for Eimeria curvata Adriano, Thyssen, Cordeiro, 2000.
This species was originally described from specimens of C. talpacoti
and Columbina squammata (Lesson, 1831) that were caught in
the municipality of Junqueirdpolis, in the west of the state of Sao
Paulo, Brazil (ADRIANO et al., 2000).

The oocysts identified as E. curvata in this study (Figures 1A, B)
were ellipsoidal with a bilayered wall. No micropyle and oocyst
residuum, but one polar granule was present. The sporocysts were
elongated. The Stieda body was knob-like and prominent and
the sub-Stieda body was absent. Sporocyst residuum was present
as dispersed granules. The sporozoites were vermiform with two
refractile bodies. The morphometry of the oocysts of E. curvata
is shown in Table 3.

Five specimens of L. verreauxi shed oocysts of Eimeria.
However, no coccidia had previously been described parasitizing
Leptotila spp. In addition, the morphology observed in these
oocysts was not compatible with any species of Eimeria described
from Columbiformes.

Furnariidae

From the family Furnariidae, only one bird was caught, but it
was positive for Lsospora. To date, only three species of Isospora have
been described from Furnariidae, all in Ecuador: Isospora hyloctistum
McQuistion, Capparella, 1994, from Automolus subulatus (Spix,
1824); Isospora scleruri McQuistion, Capparella, 1994, from Sclerurus
spp-; and Lsospora automoli McQuistion, Barber, Capparella, 1999,
from Automolus spp. (MCQUISTION & CAPPARELLA, 1994;
MCQUISTION etal., 1999; BERTO etal., 2011). Although these
Isospora spp. have been described in the #7an5-Andean region, some
studies have reported transmission across the Andes, mainly by
birds inhabiting both #7ans- and cis-Andean regions (BERTO etal.,
2014a; SILVA et al., 2017). Even so, the oocysts observed in the
current study were morphologically incompatible with these three
Lsospora spp. described from New World furnariids. Therefore,
this species should be considered to be a new species after further
observations and a detailed taxonomic description.
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Figure 1. Photomicrographs of sporulated oocysts of (A, B) Eimeria curvata from Columbina talpacoti; (C, D) Isospora cagasebi from
Coereba flaveola; (E, F) Isospora cetasiensis from Sicalis flaveola; and (G, H) Lospora massardi from Titrdus spp. in an area of Adantic Forest in

the municipality of Guapimirim, Rio de Janeiro, Brazil. Bar=10 pm.

Table 2. Prevalence and density of coccidian parasites of the genera Eimeria or Isospora from wild birds, in relation to the period of fecal sample
collection, in an Atlantic Forest fragmented area at Guapimirim in southeastern Brazil.

Coccidia (Eimeria or Isospora)

Period Prevalence* Density**
+/N (%) OR 95% CI p-value Mean SD p-value
Morning (6AM-12AM) 3/44 (6.8%) Ref. 202 342 0.179
Afternoon (1PM-6PM)  23/57 (40.4%) 9.2451 2.5547-33.4572 0.0003 1199 2735

Statistical comparisons made by the Odds Ratio* and Mann-Whitney test**. +: number of positive animals; N: number of samples; OR: odds ratio; 95% CI: 95%
confidence interval; Ref.: variable used as a reference value; SD: standard deviation.

Table 3. Morphometry of coccidian parasites of the genera Eimeria or Isospora from wild birds in an Atlantic Forest fragmented area at
Guapimirim in southeastern Brazil.

Oocyst Sporocyst
Species Host Length Width Shape Length Width Shape
(um) (um) index (um) (um) index

Eimeria curvata Adriano, ~ Columbina talpacoti (Temminck, 1811) 17.7 14.9 1.2 11.8 5.7 (5-6) 2.1
Thyssen, Cordeiro, 2000  (Columbiformes: Columbidae) (16-19) (13-16) (1.1-1.5) (11-12) (2.0-2.2)
Lsospora cagasebi Berto, Coereba flaveola Linnaeus, 1758 27.7 26.5 1.0 19.3 11.8 1.6
Flausino, Luz, Ferreira, (Passeriformes: Thraupidae) (26-29) (24-27) (1.0-1.1) (19-20) (11-13) (1.5-1.7)
Lopes, 2008
Lsospora cetasiensis Coelho, Sicalis flaveola (Linnaeus, 1766) 25.3 23.1 1.1 16.2 11.2 1.4
Berto, Neves, Oliveira, (Passeriformes: Thraupidae) (24-26) (23-24) (1.0-1.1) (16-17) (11-12) (1.4-1.5)
Flausino, Lopes, 2011
Lsospora massardi Lopes, Turdus albicollis Vieillot, 1818; 19.1 18.1 1.1 14.7 8.5 (8-9) 1.7
Berto, Luz, Galvio, Turdus amaurochalinus Cabanis, 1850; (18-20) (17-19) (1.0-1.1) (13-15) (1.6-1.9)

Ferreira, Lopes, 2014

Turdus rufiventris Vieillot, 1818;
Turdus leucomelas Vieillot, 1818
(Passeriformes: Turdidae)
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Thraupidae

From the family Thraupidae, five bird species were positive.
Three specimens of Coereba flaveola Linnaeus, 1758, that were
caught shed oocysts with morphology identical to that described
for Lsospora cagasebi Berto, Flausino, Luz, Ferreira, Lopes, 2008.
This species was originally described from C. flaveola on Marambaia
island, in southeastern Brazil (BERTO et al., 2008, 2011).

The oocysts identified as 1. cagasebi in this study (Figures 1C, D)
were sub-spherical with a bilayered wall. No micropyle, polar
granule or oocyst residuum. The sporocysts were elongate ovoidal.
The Stieda body was knob-like and the sub-Stieda body was
rounded. Sporocyst residuum was present as dispersed granules.
The sporozoites were vermiform with one refractile body and a
nucleus. The morphometry of the oocysts of 1. cagasebi is shown
in Table 3.

One of the three specimens of Lanio melanops (Vieillot,
1818) that was caught was positive for Isospora sp. However, this
coccidian species could not be identified through morphological
comparison with the other species of Thraupidae that were described
(BERTO et al.,, 2011). In addition, the present study provides
the first report of Isospora sp. from L. melanops.

Half of the saffron finches Sicalis flaveola (Linnacus, 1766)
that were caught were positive for a coccidian species identified as
Lsospora cetasiensis Coelho, Berto, Neves, Oliveira, Flausino, Lopes,
2011. Sicalis flaveola is a very common bird species in Brazil and
the original description of 1. cetasiensis was from saffron finches
that had been recovered from illegal trade and were being kept
at the Center for Wild Animal Screening (Centro de Triagem de
Animais Silvestres, CETAS) of the municipality of Seropédica, in
the state of Rio de Janeiro, for rehabilitation and reintroduction
into the wild (COELHO et al., 2011).

The oocysts identified as 1. cetasiensis in this study (Figures 1E, F)
were subspherical to ellipsoidal with a bilayered wall. No micropyle,
polar granule or oocyst residuum. The sporocysts were ovoidal.
The Stieda body was knob-like and the sub-Stieda body was
rounded. Sporocyst residuum was present as dispersed granules
and spherules of different sizes. The sporozoites were vermiform
with one refractile body and a nucleus. The morphometry of the
oocysts of /. cetasiensis is shown in Table 3.

The tanagers Tangara cyanocephala (Miiller, 1776) and T. seledon
were positive for three Jsospora spp. However, none of these were
compatible with the morphologies recorded for the other coccidian
species described from Thraupidae. Although some Iospora spp.
have been described from Zangara spp., to date there are no reports
of Lospora spp. from 1. cyanocephala and 1. seledon specifically
(BERTO etal., 2011).

Troglodytidae

From the family Troglodytidae, one of the four specimens
of Troglodytes musculus Naumann, 1823, that was caught was
positive for Isospora sp. Recently, the species Isospora corruirae
Lopes, Rodrigues, Silva, Berto, Luz, Ferreira, Lopes, 2016, was
described infecting 7. musculus on Marambaia island, southeastern
Brazil (LOPES et al., 2016). However, the oocysts recovered
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from 7. musculus in the current study could not be identified as
belonging to this species.

Turdidae

Six of the sixteen thrushes of the family Turdidae that were
caught were positive for Lospora massardi Lopes, Berto, Luz,
Galvio, Ferreira, Lopes, 2014. This species was originally described
infecting Turdus albicollis Vieillot, 1818, on Marambaia island,
southeastern Brazil (LOPES et al., 2014). In this regard, the
thrushes Zurdus amaurochalinus Cabanis, 1850, Tirdus rufiventris
Vieillot, 1818, and Turdus leucomelas Vieillot, 1818, which were
positive for L. massardi in the current study, become new hosts
for this coccidian species.

The oocysts identified as /. massardi in this study (Figures 1G, H)
were subspherical with a bilayered wall. No micropyle and
oocyst residuum, but frequently two polar granules were present.
The sporocysts were ovoidal. The Stieda body was knob-like
to rounded and the sub-Stieda body was rounded. Sporocyst
residuum was present as dispersed spherules of different sizes.
The sporozoites were vermiform with posterior and anterior
refractile bodies and a nucleus. The morphometry of the oocysts
of 1. massardi is shown in Table 3.

Discussion

In the current study the overwhelming majority of birds
belonged to the Thraupidae family. This greater presence of
thraupids in this area of Atlantic Forest in Guapimirim may
be associated with their feeding habit, which is predominantly
frugivorous (SICK, 1997). The area studied has many fruit trees
that have been planted, and many residents offer fruit in the yards
of their homes and on the edge of the forest.

The families with highest prevalences and densities of coccidia
have the common feature of feeding habits that are omnivorous,
frugivorous and/or granivorous. Coccidia of Eimeria and Isospora
have fecal-oral transmission and, in this regard, the habit of feeding
and defecating in the same locality, which is characteristic of
these birds, should favor transmission and consequently higher
prevalence and densities in these families. On the other hand,
families of predominantly insectivorous and/or carnivorous birds
were negative for coccidia or had low prevalence and density
(DOLNIK et al., 2010).

Statistical analyses of the prevalences and densities of coccidia
could not be evaluated by variables such as host species or families
due to the low number of positives in most families/species; however,
the values clearly show the highest prevalences and densities in the
families Columbidae and Thraupidae, which are families of birds
omnivorous, frugivorous and/or granivorous (Table 1). On the
other hand, period of fecal sample collection provided statistically
significant differences for prevalence and the lack of significance
between the densities of samples collected in the mornings and
afternoons should be related to the low number of positive samples
collected in the mornings (Table 2).

These observations are in accordance with the findings of
Lépezetal. (2007), Martinaud et al. (2009), Dolnik et al. (2010)
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and Morin-Adeline et al. (2011), who reported that the coccidia
birds have a circadian rhythm of oocyst shedding, tending to shed
more oocysts in the of last hours of the day. So far, these shedding
dynamics have been correlated with the advantages of transmission
during the peak of feeding activity during the afternoons and
with protection from solar UV radiation (LOPEZ et al., 2007;
MARTINAUD et al., 2009).

It was observed that the birds that were caught seemed to be
healthy, that is, they did not have the clinical signs often involved
with coccidiosis, such as cachexia, rufled feathers, diarrhea, etc.,
including those parasitized by coccidia. This information allied with
the low prevalence and densities of coccidia in wild birds become
important from the point of view of nature conservation in the
study area, as it is demonstrated that in disturbed areas there is a
strong correlation with severe coccidiosis (GIRAUDEAU et al.,
2014). In this way, it can be concluded that despite the partial
anthropization of the study area, wild birds have not been adversely
impacted.

Finally, the identification here of coccidian species that are
unreported in the scientific literature emphasizes how little is
known about the diversity and distribution of coccidia in wild
birds. These undescribed species reported in the current study
should be considered to be as new species after further observations
and detailed taxonomic descriptions in future publications.
In addition, identification of these coccidian species that were
originally reported in distinct locations far away from the location
of the present study demonstrates the wide distribution and
dispersion of coccidia of wild birds in southeastern Brazil. Thus,
the municipality of Guapimirim, in the state of Rio de Janeiro, is
recorded as a new locality of parasitism, in addition to the cases
cited, in which new hosts were recorded.
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