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ABSTRACT. The Atlantic Forest in the State of Parafba integrates the Pernambuco Center of Endemism.
The present work investigated understory bird communities of three of its remnants using ten mist nets
installed at eight different points of the forest understory of each area. We captured 333 birds of 44 species
and 19 families. Bird richness and abundance did not differ between the three remnants (KW = 6.08; p =
0.04 and KW = 10.54; p = 0.004). The composition was little similar among them, and each area presented
high species diversity and evenness. The most captured species were Arremon taciturnus (n = 40),
Chiroxiphia pareola (n = 32) and Conopophaga melanops (n = 28). C. melanops has a local threat status of
“vulnerable” and is considered endemic. Endangered and endemic species each represented 15.91% of the
captures. Both Reserva Bioldgica Guaribas areas had the highest number of threatened species, while
Reserva Particular do Patrimonio Natural Engenho Gargati showed the highest number of endemic and
understory insectivorous species, which indicates a better quality status in comparison to the other two.
These results show the importance of the remnants to bird conservation in Northeastern Brazil.
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Estrutura das comunidades de aves de remanescentes de Mata Atlantica no nordeste do Brasil

RESUMO. A Mata Atlintica do Estado da Paraiba integra o Centro de Endemismo Pernambuco. O presente
estudo investigou comunidades de aves de sub-bosque de trés remanescentes da regido, por meio da captura com
redes de neblina. Dez redes foram posicionadas no sub-bosque florestal em oito pontos distintos ao longo de cada
remanescente. Foram capturados 333 individuos de 44 espécies, divididas em 19 familias. A riqueza ¢ a abundancia
diferiram entre as comunidades amostradas (KW = 6,08; p = 0,04 ¢ KW = 10,54; p = 0,004). A composi¢io
especifica foi pouco similar entre elas e cada drea apresentou elevada diversidade e equitabilidade na distribuigio de
espécies. As espécies mais representativas foram Arremon taciturnus (n = 40), Chiroxiphia pareola (n = 32) e
Conopophaga melanops (n = 28), sendo este Gltimo tidxon vulnerivel e endémico. As duas dreas da Reserva Bioldgica
Guaribas tiveram o maior ntimero de espécies ameagadas, enquanto que a Reserva Particular do Patriménio Natural
Engenho Gargati apresentou o maior nimero de espécies endémicas, assim como de insetivoros de sub-bosque,
sugerindo melhor qualidade em comparagio aos outros dois. Esses resultados apontam a importincia que os

remanescentes estudados tém para a conservagio da avifauna no nordeste brasileiro.

Palavras-chave: avifauna; espécies ameagadas; espécies endémicas; redes de neblina; riqueza.

Introduction

The tropical region presents high levels of
biodiversity and endemism (Sodhi, Sekercioglu,
Barlow, & Robinson, 2011). The Brazilian Atlantic
Forest, for example, is considered one of five hotspots
with the highest number of endemic species of plants
and vertebrates (Myers, Mittermeier, Mittermeier,
Fonseca, & Kent, 2000). Extending for roughly 150
million hectares (Ribeiro, Metzger, Martensen, &
Hirota, 2009), the biome has been reduced to small
forest remnants and holds a large proportion of
threatened species (Goerck, 1997).

Different factors, such as size, form, isolation level,
vegetation structure and forest matrix, influence the
species richness and composition in a remnant
(Holmes, 1990; Gimenes & Anjos, 2003; Barbosa,
Knogge, Develey, Jenkins, & Uezu, 2017). Therefore,
reductions in species richness and abundance may
cause negative consequences and must be known in
order to be restored (BirdLife International, 2008;
Sodhi, Brook, & Bradshaw, 2011). Such changes can
be observed in bird communities, as some species need
particular resources to survive (Blake & Loiselle, 1991;
Bierregaard Jr., Lovejoy, Kapos, dos Santos, &
Hutchings, 1992).
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Birds participate in a large range of ecological
functions, such as predation, pollination, seed
dispersion, nutrient deposition through feces, and
even decomposition, according to the species
present in the ecosystem (Lundberg & Moberg,
2003). However, ecological information on the
avifauna and the relationships between habitat and
species is still limited (Sodhi, Brook, & Bradshaw,
2007), even though this knowledge can help
understand the consequences of habitat change
(MacNally & Bennett, 1997).

One of the areas where birds need studies is the
northern portion of the Brazilian Atlantic Forest,
which is considered the most vulnerable region of
the biome (Silva & Tabarelli, 2000). The
Pernambuco Center of Endemism, situated in this
area, holds two thirds of the Brazilian Atlantic Forest
birds (Roda, Pereira, & Albano, 2011) and, together
with the Central Atlantic Forest Ecological
Corridor, form the areas with the highest number of
endemic species in the country (Olmos, 2005). The
Center has 40 taxa threatened to some extent and
one extinction, the species Pauxi mitu (Linnaeus,
1766) (Roda et al., 2011). Nonetheless, some states
in the Center, such as Paraiba and Rio Grande do
Norte, have been little studied.

Knowledge of the avifauna in the state of Paraiba
is still incipient. There are 337 bird species
registered in the state (Schulz-Neto, 1995), with few
of the studies developed exclusively in the Atlantic
Forest (Pinto & Camargo, 1961; Almeida &
Teixeira, 2010; Pereira et al., 2014). Therefore, this
research aimed to measure species richness,
composition, diversity and similarity of three
Atlantic Forest remnants in Northeastern Brazil.

Material and methods
Study area

This research was carried out in three Atlantic
Forest remnants of the coastal portion of the State of
Paraiba, Northeastern Brazil. The weather is
predominantly hot and humid with the mean annual
temperature ranging from 24 to 26°C, with
maximum annual values of 36°C; the mean
pluviosity is from 1,750 to 2,000 mm year™ and the
mean relative humidity reaches a maximum of 90%
(Ministério do Meio Ambiente / Instituto Brasileiro
do Meio Ambiente [ MMA/IBAMA], 2003).

Two of the remnants integrate the Reserva
Biolégica Guaribas (Sema 2 and Sema 3) and the
third is the Reserva Particular do Patriménio
Natural Engenho Gargat, which belongs to the
Japungu Agroindustrial S/A company. The remnants
were nominated in this work as follows: “RBG1” (6°
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44" 7.56" S, 35° 8' 36.90" W, central coordinates),
situated in the municipality of Mamanguape,
Paraiba, with 3,016.09 ha; “RBG2” (6° 48' 17.82" S,
35° 4' 59.94" W, central coordinates) situated in the
municipality of Rio Tinto, Paraiba, with 338.02 ha;
and “RPEG” (6° 59' 28.86" S, 34° 57" 22.44" W,
central coordinates), situated in the municipality of
Santa Rita, Paraiba, with 1,058 ha (Figure 1).

The areas present vegetation dominated by
secondary semideciduous forest and alluvial
ombrophilous dense forest, in the highest portions
and along watercourses, with canopies 30 m in
height; and savannic formations and transition
regions between both, in Tabuleiro areas
(MMA/IBAMA, 2003). The remnants are
undergoing a natural restoration process after wood
extraction 31 to 74 years ago, with better quality
portions in RBG2 (MMA/IBAMA, 2003) and
RPEG, as can be observed by the tree heights and
the presence of more lianas and epiphytes. The
forest of RBG1 presents more signs of degradation
(MMA/IBAMA, 2003). The areas are inserted in an
anthropic matrix with fruit and sugarcane farming,
as well as pastures and small farms. The remnant
RBG1 is surrounded mainly by fruit plantations,
while RBG2 has a small city and mostly sugarcane
around its borders (MMA/IBAMA, 2003) and
RPEG has its edge facing mainly sugarcane and
pasture.

Methods

Eight expeditions were carried out on each
remnant from October 2011 to September 2012,
always covering different portions. We installed ten
mist nets (12 X 3 m, five shelves, 19 mm mesh) to
capture birds in the forest understory from 05:00 to
11:00 for two consecutive days on each visit (Keyes
& Grue, 1982). The mist nets were installed as line
clusters of five in the first 60 m from the forest edge
and after 180 m, in the forest interior. The total
mist-net effort was 2,880h.

After capture, birds were identified using field
guides (Erize, Mata, & Rumboll, 2006; Sigrist, 2007)
and marked with CEMAVE/IBAMA metal rings on
permit number 32568-1 and SISBIO authentication
code 81552292. Systematics and taxonomy followed
the list of the Brazilian Ornithological Records
Committee of 2015 (Piacentini et al.,, 2015) and
trophic information followed Sick (1997). The
threat level of the species followed Instituto Chico
Mendes de Conservagdo da Biodiversidade (ICMBio, 2016)
and the endemism status for Atlantic Forest and
Pernambuco Center of Endemism followed Parker
III, Stotz, and Fitzpatrick (1996) and Roda
et al. (2011) respectively.
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Figure 1. Map of the Atlantic Forest remnants studied in this research. RBG1 (Reserva Bioldgica Guaribas Sema 2), RBG2: Reserva
Bioldgica Guaribas Sema 3, RPEG: Reserva Particular do Patriménio Natural Engenho Gargada.

Data analysis

We compared remnant richness and abundance
from the capture data using a Kruskal-Wallis test
followed by Dunn’s post-hoc test (p < 0.05). The
Shannon-Wiener diversity index was used to access
bird diversity of the areas, while the Piclou index was
used to verify their evenness. The similarity between
remnants was measured through the Jaccard similarity
index. Specimen recaptures were removed from all
data analysis to avoid overestimation.

Results

We captured 333 individuals from 44 species and
23 families (Table 1). Thamnophilidae (insectivorous
species), Trochilidae (nectarivorous), Rhinchocyclidae
(insectivorous) and Thraupidae (mostly frugivorous)
were the families with the highest number of captured
species (n = 6, 5, 4 and 4, summed up to 43.18% of the
data), while Thamnophilidae, Pipridae (insectivorous)
and Passerellidae (insectivorous) comprised most of
the individuals (n = 60, 52 and 40, 45, 65%). Arremon
taciturnus (Hermann, 1783) (n = 40), Chiroxiphia pareola
(Linnaeus, 1766) (n = 32) and Conopophaga melanops
(Vieillot, 1818) (n = 28) were the most captured
species.

The remnant with the highest number of
species was RBG1 (n = 30), followed by RBG2 (n
= 27) and RPEG (n = 24), which is different to
the number of individuals, where RBG2 (n =
148) was followed by RBG1 (n = 103) and RPEG
82). The recapture rate was 2%. Bird
richness varied significantly between remnants
(KW = 6.08; p < 0.05), as well as the abundance
(KW = 10.54; p < 0.05). Neopelma pallescens
(Lafresnaye, 1853) (n =
captured species in RBG1, while A. taciturnus (n =

(n =

15) was the most

33) was the most captured in RBG2 and Pyriglena
leuconota (Spix, 1824) (n = 19) was the most
captured in RPEG.

The bird communities of the
presented high diversity and evenness of species
distribution. The remnant RBG1 had the highest
values (H” = 3.00, ]’ = 0.88), followed by RBG2
(FP = 2.72; ]’ = 0.82) and RPEG (I’ = 2.65; ]’ =
0.83). The similarity index indicated that the
remnants were not similar on  species
composition, with RBG1 and RBG2 showing 43%
of common species, while RBG2 and RPEG were

remnants

the most different, with only 29% of similarit
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Table 1. Species (Piacentini et al., 2015), abundance (N), conservation status (VU — vulnerable, EN — endangered, CR — critically
endangered; ICMBio, 2016) and endemism level (AF — Atlantic Forest, CP — Pernambuco Center of Endemism; Parker III et al., 1996;
Roda et al., 2011) of understory bird species of three Atlantic Forest remnants in the state of Paraiba, Northeastern Brazil, from October
2011 to September 2012. Remnants: RBG1 (Reserva Biolégica Guaribas Sema 2), RBG2 (Reserva Bioldgica Guaribas Sema 3) and REPG
(Reserva Particular do Patriménio Natural Engenho Gargat).

Species

RBG1 N

RBG2 N

RPEG N

Conservation / Endemism

Cracidae

Ortalis guttata (Spix, 1825)
Accipitridae

Rupornis magnirostris (Gmelin, 1788)
Columbidae

Columbina talpacoti (Temminck, 1811)

Geotrygon montana (Linnaeus, 1758)

Leptotila rufaxilla (Richard & Bernard, 1792)
Caprimulgidae

Nyctidromus albicollis (Gmelin, 1789)
Trochilidae

Chlorestes notata (Reich, 1793)

Eupetomena macroura (Gmelin, 1788)

Glaucis hirsutus (Gmelin, 1788)

Phaethornis pretrei (Lesson & Delattre, 1839)

Phaethornis ruber (Linnaeus, 1758)
Momotidae

Momotus momota (Linnaeus, 1766)
Galbulidae

Galbula ruficauda Cuvier, 1816
Thamnophilidae

Cercomacroides laeta (Todd, 1920)

Dysithamnus mentalis (Temminck, 1823)

Formicivora grisea (Boddaert, 1783)

Myrmotherula axillaris (Vieillot, 1817)

Pyriglena leuconota (Spix, 1824)

Thamnophilus pelzelni Hellmayr, 1924
Conopophagidae

Conopophaga melanops (Vieillot, 1818)
Dendrocolaptidae

Sittasomus griseicapillus (Vieillot, 1818)

Xiphorhynchus atlanticus (Cory, 1916)
Xenopidae

Xenops minutus (Sparrman, 1788)
Pipridae

Chiroxiphia pareola (Linnacus, 1766)

Manacus manacus (Linnaeus, 1766)

Neopelma pallescens (Lafresnaye, 1853)
Rhynchocyclidae

Henmitriccus griseipectus (Snethlage, 1907)

Henmitriccus striaticollis (Lafresnaye, 1853)

Leptopogon amaurocephalus Tschudi, 1846
Continuation

Tolmomyias flaviventris (Wied, 1831)
Onychorhynchidae

Myiobius barbatus (Gmelin, 1789)
Tyrannidae

Rhytipterna simplex (Lichtenstein, 1823)
Pipritidae

Platyrinchus mystaceus Vieillot, 1818
Vireonidae

Vireo olivaceus (Linnacus, 1766)
Troglodytidae

Pheugopedius genibarbis (Swainson, 1838)

Troglodytes musculus Naumann, 1823
Turdidae

Turdus leucomelas Vieillot, 1818
Thraupidae

Coereba flaveola (Linnacus, 1758)

Cyanerpes cyaneus (Linnacus, 1766)

Lanio cristatus (Linnaeus, 1766)

Tachyphonus rufus (Boddaert, 1783)
Passerellidae

Arremon taciturnus (Hermann, 1783)
Parulidae

Myiothlypis flaveola (Baird, 1865)
Fringillidae

Euphonia violacea (Linnacus, 1758)
Total
Diversity (H”)
Evenness (J°)

1

N W= =

1N oo

14

15

Y QEENN

(S8

103
3.00
0.88

1
148
2.72
0.82

82
2.65
0.83

CR/AF

EN/CP

-/CP

-/CP

VU /AF-CP

VU /AF

VuU/CP
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Among the captured species, 15.91% (24.64% of
the individuals) are considered threatened to some
extent: Ortalis guttata (Spix, 1825) (n = 1); Momotus
momota (Linnaeus, 1766) (n = 8); C. melanops (n = 28);
Xiphorhynchus atlanticus (Cory, 1916) (n = 4); Xenops
minutus (Sparrman, 1788) (n = 12); Hemitriccus
griseipectus  (Snethlage, 1907) (n = 17); Platyrinchus
mystaceus Vieillot, 1818 (n = 12) (Table 1). With the
exception of H. griseipectus and P. mystaceus, these same
species, as well as Cercomacroides laeta (Todd, 1920) (n =
1) and Pyriglena leuconota (Spix, 1824) (n = 19), are
endemic, with a similar sum of 15.91% (21.92% of the
individuals). The remnants RBG1 and RBG2 had six
of the threatened and four of the endemic species,
while RPEG presented four and five, respectively
(Table 1).

Discussion

The passeriforms are the most representative
birds in Atlantic Forest remnants of tropical regions
(Donatelli, Costa, & Ferreira, 2004; Donatelli,
Ferreira, Dalbeto, & Posso, 2007), mainly the
insectivorous and nectarivorous species accessed by
mist-net techniques (Dunn & Ralph, 2004). The
families Thamnophilidac and Trochilidae, for
example, had some of the most captured species in
the understory studied in both other research
(Ribeiro et al.,, 2009; Gouvéa-Maia, Gouvéa, &
Piratelli, 2005) and this study.

The remnants investigated here presented bird
communities with species commonly found in the
Atlantic Forest of Northeastern Brazil (Telino-Jdnior,
Dias, Azevedo-Janior, Neves, & Larrazabal, 2005; Farias,
Alves, & Silva, 2007, Farias, 2009; Roda et al., 2011). A.
taciturnus, N. pallescens and C. pareola, for example,
abundant in this study, are commonly registered in the
Pernambuco Center of Endemism, using the edges and
interiors of the areas (Ridgely & Tudor, 1997; Lyra-
Neves, Dias, Azevedo-Junior, Telino-Junior, &
Larrazibal 2004; Roda et al., 2011). Species with low
representativity in this study, such as X atlanticus, X.
minutus and Myiobius barbatus (Gmelin, 1789), were also
marginally observed in the studies above (Lyra-Neves
et al., 2004; Farias, Alves, & Silva., 2007). Low capture
rates of three or four individuals are considered a
common event in bird communities of tropical forests
(Karr, Robinson, Blake, & Bierregaard, 1990).

On the other hand, some threatened species and
those of higher sensitivity levels, such as P. mystaceus,
P. leuconota and C. melanops (Parker III et al., 1996;
ICMBio, 2016), registered at a high frequency here,
were represented by low numbers in other alluvial
ombrophilous dense forest remnants studies in
Pernambuco (Lyra-Neves et al., 2004; Farias, 2009).
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These species feed mainly on insects in the
understory and sometimes follow army ants, aiming
for exposed arthropods flushed by the swarms
(Remsen et al., 1983), which was seen during this
study (mainly in RPEG) and may have influenced
their presence. This disparity between research and
areas within this study may also occur because of
differences in the vegetation, size and quality of the
areas, as well as the different anthropic use and
occupation history (Martin, Gaston, & Hitier, 1995;
Farias et al., 2007).

The highest richness and diversity found in
RBG1 may be mainly due to its larger size in
comparison to the other remnants (Gimenes &
Anjos, 2003; Telles & Dias, 2010), since several
factors, such as size, shape, isolation degree and
characteristics of remnants may influence species
presence, richness and diversity (Farias et al., 2007;
Martin et al., 1995). Also, the habitat chosen by
some bird species may be highly specific and
influenced by the vegetation of the forest remnant
and surrounding matrix structures (Gimenes &
Anjos, 2003). The dissimilarity found between the
bird communities of each area may have been
influenced by the different surrounding matrices
and the fact that RBG1 and RBG2 are administrated
by government and legal protection, while RPEG is a
private area (MMA/IBAMA, 2003). The surrounding
matrices of forest remnants directly influence habitat
quality, species composition and their dispersion
(Bierregaard & Stoufter, 1997; Sisk, Haddad, &
Ehrlich, 1997), as the distance between remnants may
make dispersion of individuals between areas difficult
and select distinct species (Sisk et al., 1997; Telles &
Dias, 2010; Ferraz et al., 2007).

The presence of some threatened and endemic
species in this portion of the Atlantic Forest was one of
the main aspects found in this study (Roda et al., 2011;
Telino-Janior et al., (2005), Farias et al., 2007; Farias,
2009). This may suggest that the investigated areas are
still capable of presenting good habitat quality
(Gouvéa-Maia et al., 2005). On the other hand, even
though our samples were limited by the use of mist
nets, the presence of species with special habitat
requirements, such as understory insectivores (e.g. P.
leuconota and C. laeta in RPEG), and their absence in
both Reserva Biol6gica Guaribas areas may indicate

that their local conditions may not be as good as those
found in RPEG.

Conclusion

The data suggests the need to understand the
factors capable of maintaining a group of species in
fragmented areas; this particularly concerns species
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that are highly sensitive to disturbance. More
detailed studies may help define their actual
conservation status.

Even though the remnants present a similar history
of anthropic pressure and a great portion of the areas
were intensely disturbed in recent decades
(MMA/IBAMA, 2003), the high diversity found, as
well as the presence of endangered and endemic
species shows the importance for the bird conservation
in Northeastern Brazil and the importance of studying
forest remnants and their biodiversity.
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