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Abstract: We present data on species composition, relative abundance and estimated densities for leaf-litter anuran
amphibians from an Atlantic Forest area within the Parque Estadual do Desengano, in the state of Rio de Janeiro,
Brazil, based on results of a short-term survey carried out during the winter at altitudes of 1000-1500 m. Three
sampling methods were used: plot sampling, visual encounter surveys (VES; performed during the day, at the
twilight, and at night), and pitfall traps. We recorded 13 species, with the direct-developer Ischnocnema parva
(Girard, 1853) being the most abundant. Most frogs (ca. 90% of all individuals) sampled by VES were captured
during the crepuscular and nocturnal periods. The estimated density of the local leaf-litter frog assemblage
based on plot sampling was 13.2 ind.100 m=, which is one of the highest values currently reported for Atlantic
Rainforest areas. This is the first study analyzing the anuran fauna of the Parque Estadual do Desengano and adds
to the knowledge of the fauna of the northern region of the state of Rio de Janeiro, which is still poorly studied.
Keywords: amphibian, Atlantic Forest, density estimate, southeastern Brazil, survey.
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Resumo: Apresentamos dados sobre a composicdo de espécies, abundancia relativa e densidade estimada para
anfibios anuros de serrapilheira de uma drea de Mata Atlantica no Parque Estadual do Desengano, no Estado do
Rio de Janeiro, Brasil, com base em resultados de um estudo de curto prazo realizado durante o inverno a altitudes
de 1000-1500 m. Trés métodos de amostragem foram utilizados: amostragem em parcelas, encontros visuais
(realizados durante o dia, no crepusculo e a noite) e armadilhas de queda. Foram registradas 13 espécies, com
Ischnocnema parva (Girard, 1853), uma forma com desenvolvimento direto, sendo a mais abundante. A maioria
dos anuros (ca. 90% de todos os individuos) amostrados pelo método de encontros visuais foi coletada durante
os periodos crepuscular e noturno. A densidade estimada para anuros de serrapilheira foi de 13,2 ind.100 m™2,
que € um dos valores mais altos atualmente registrados para dreas de Mata Atlantica. Este € o primeiro estudo
que analisa a fauna de anuros do Parque Estadual do Desengano e contribui para o conhecimento da fauna da
regido norte do estado do Rio de Janeiro, que ainda € pouco estudada.

Palavras-Chave: anfibios, Mata Atldntica, densidade estimada, sudeste do Brasil, inventdrios.
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Introduction

The Atlantic Forest biome is considered one of the world’s
hotspots for conservation due to its high biological diversity, rates
of endemism for several groups of organisms, number of endangered
species, and strong deforestation pressure (Myers et al. 2000). The
Atlantic Forest once extended for over 4000 km along the Brazilian
coast, but after centuries of deforestation, it has been drastically
reduced to 11-16% of its original cover (Ribeiro et al. 2009). Most
of what remains of the Atlantic Forest is composed of relatively small
fragments (Morellato & Haddad 2000, Ribeiro et al. 2009), and the
population growth and increasing urbanization within the biome’s
limits represents a constant threat. The state of Rio de Janeiro is one of
the most populous and densely urbanized in the country, nevertheless
it still contains several forest remnants which together represent about
20% of its original forest cover (Rocha et al. 2003, Bergallo et al.
2009). Preservation of such remnants is of vital importance, as the
state harbors populations of several endangered animal species
(Bergallo et al. 2000), and has a relatively high rate of endemism,
particularly for terrestrial vertebrates (Rocha et al. 2003, 2004).

A recent analysis concluded that knowledge about species
distribution within the state of Rio de Janeiro is considerably
heterogeneous (Bergallo et al. 2009). For example, in the northern
region of the state, there are almost no data about the composition
and distribution of the fauna, which hinders the adequate management
of the regional biodiversity (Rocha et al. 2003, Bergallo et al. 2009).
Data on the fauna from forested areas in that region include surveys of
insects (e.g. Tonhasca Junior et al. 2002, Mogo et al. 2005, Gongalves
& Brandao 2008) and mammals (Vaz 1998, Modesto et al. 2008) at the
Parque Estadual do Desengano, of birds in Campos dos Goytacazes
municipality (Piratelli et al. 2005), of bats in Miracema municipality

(Esbérard et al. 2010), and of anuran amphibians in a small fragment
in Cambuci municipality (Almeida-Gomes et al. 2010). Most studies
about anuran amphibian assemblages/guilds in forested areas of Rio
de Janeiro have been conducted in the central and southern portions
of the state (e.g. Rocha et al. 2000, 2001, 2007, Van Sluys et al. 2007,
Almeida-Gomes et al. 2008, Carvalho-e-Silva et al. 2008, Silva et al.
2008, Salles et al. 2009, Siqueira et al. 2009, 2011). Although the
Parque Estadual do Desengano constitutes the largest rainforest
remnant in the northern portion of Rio de Janeiro State (Rocha et al.
2003, Bergallo et al. 2009), there is no published information on the
anurofauna from that locality. Thus, in the present study, we present
preliminary data on some parameters of the anuran community from
the Parque Estadual do Desengano, such as species composition,
richness, density and relative abundances.

Material and Methods

1. Study area

The study was carried out within the Parque Estadual do
Desengano (PED), a conservation unit encompassing parts of the
municipalities of Santa Maria Madalena, Sao Fidélis and Campos dos
Goytacazes, in Rio de Janeiro State, southeastern Brazil (Figure 1).
Created in 1983, the PED (22,400 ha) represents the northernmost
large remnant of Atlantic Forest in the State, with large patches
of little disturbed forests present mainly at higher elevations. The
park reaches 1760 m of altitude at its highest peak (the Pico do
Desengano). Annual temperature in the area varies between 12 and
30 °C (averaging 16.7 °C), and mean annual precipitation is 1471 mm
(Attias et al. 2009).
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Figure 1. Map showing the location of the Parque Estadual do Desengano (solid circle) in the state of Rio de Janeiro (shaded).
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2.Methodology and analyzes

Fieldwork was conducted during early June 2006 (sampling with
pitfalls began in late May). Surveys were carried out at altitudes
between 1060 and 1500 m in an area of the PED located in the
municipality of Santa Maria Madalena (21° 52 S, 41° 54’ W),
using three sampling methods: plots (Jaeger & Inger 1994), visual
encounter surveys (Crump & Scott 1994), and pitfall traps with drift
fences (Corn 1994).

For the plot method, 30 quadrats of 5 x 5 m were established on
the forest floor during the afternoon, totaling 750 m? of area sampled.
The corners of each plot were marked with wooden stakes and the
area inside was enclosed with a 50 cm high soft plastic fence, whose
base was buried or attached to the ground. After sunset, each plot was
carefully searched for about half an hour by a crew of five persons
using headlamps, moving on hands and knees, side-by-side. During the
searches the leaf-litter was stirred with hand rakes, and leaves, stones
and fallen branches were overturned; rock crevices and fissures among
tree roots were also checked for frogs. Plot sampling was performed
during five consecutive days, with six quadrats done per night.

For visual encounter surveys (VES), 150 time-constrained
transects of 30 minutes each were carried out by ten people, totaling
75 hours of sampling effort. Equal numbers of transects (50) were
surveyed during the day, at dusk and at night. During transects, the
observer moved at a slow walking pace, carefully searching all types
of potential microhabitats for frogs.

Three pitfall trap systems were established and remained open for
atotal of 11 days. Each system consisted of ten 30-liter buckets buried
on the ground up to their rims and set ca. 5 m apart, with soft plastic
drift fences about 50 cm high extended between them. Six buckets
were set in line and the other four were placed at opposite ends of
the fence, perpendicular to the main axis. Pitfalls were checked once
per day for captured animals, always in the morning.

All frogs found by the three sampling methods were collected
and identified. Additionally, individuals found opportunistically

during casual encounters (i.e. outside of the sampling protocol) were
also recorded. For an estimate of species composition and richness
of the leaf litter frog community, the species recorded by all three
sampling methods plus those collected during casual encounters
were considered. Estimates of leaf litter frog density (ind/100 m?)
were done based on the data obtained by plot sampling. Voucher
specimens of frog species collected during the study were deposited
at the amphibian collections of the Museu Nacional, Rio de Janeiro
(MNRJ) and of the Universidade Federal do Estado do Rio de Janeiro
(UNIRIO) (Appendix 1).

Results

Thirteen frog species belonging to five families were recorded
during the study, of which three were recorded outside of the
sampling protocol (Table 1). The latter includes two hylids,
identified as Aplastodiscus cf. arildae (Cruz and Peixoto, 1987) and
Bokermannohyla sp. (gr. circumdata), that were collected as tadpoles
and later metamorphosed in a terrarium; unfortunately, they both died
before reaching adult size, and thus a positive identification was not
possible. A few individuals of the genus Hylodes (gr. lateristrigatus)
were visualized during occasional encounters, but we did not capture
any specimens.

The most abundant species recorded during the study was
the direct-developing frog Ischnocnema parva (Girard, 1853)
(comprising 81% of all individuals collected), followed by the treefrog
Scinax v-signatus (Lutz, 1968) (6.6%).

A total of 99 individuals belonging to four frog species were
found in the plots (Table 1). The number of frogs per plot ranged
from zero (4/30 or 13.3% of all plots) to ten (1/30 or 3.3% of
all plots) with a mean of 3.3 + 2.4 frogs per plot. The estimated
overall frog density of the local leaf litter frog assemblage was
13.2 ind.100 m™. Individually, the highest densities were those of
L. parva (12.3 ind.100 m2), followed by Ischnocnema guentheri
(Steindachner, 1864) (0.7 ind.100 m™), and those two species

Table 1. Number of frogs of each species recorded by visual encounter surveys at each period of the day (diurnal, crepuscular and nocturnal) and by plot
sampling at the Atlantic Rainforest of the Parque Estadual do Desengano, in southeastern Brazil.

Species Visual encounter survey Plot Total
Diurnal Crespuscular Nocturnal
BRACHYCEPHALIDAE - - - - -
Brachycephalus sp. 1 - 1 1 3
Ischnocnema guentheri (Steindachner, 1864) - - - 5 5
Ischnocnema octavioi (Bokermann, 1965) - 1 - - 1
Ischnocnema parva (Girard, 1853) 3 12 4 92 111
CYCLORAMPHIDAE - - - - -
Proceratophrys melanopogon (Miranda-Ribeiro, 1926) - 1 - - 1
BUFONIDAE - - - - -
Rhinella icterica (Spix, 1824) - - 1 - 1
HYLIDAE - - - - -
Aplastodiscus cf. arildae* (Cruz and Peixoto, 1987) - - - - -
Bokermannohyla sp.* - - - - -
Hypsiboas polytaenius (Cope, 1870) - - 1 - 1
Phasmahyla guttata (Lutz, 1924) - - 1 - 1
Scinax flavoguttatus (Lutz and Lutz, 1939) - - 3 - 3
Scinax v-signatus (Lutz, 1968) - 7 1 1 9
HYLODIDAE - - - - -
Hylodes sp.* - - - - -
TOTAL 4 21 12 99 136

Species recorded only outside of the sampling methods are marked with an asterisk (¥).
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together comprised about 98% of individuals found in plots. Both
Brachycephalus sp. and S. v-signatus had a population density of
0.1 ind.100 m™2 (the latter species was represented by an individual
found inside a ground bromeliad). Nine frog species were recorded
during transect samplings, with Ischnocnema parva being the most
abundant (N = 19, or 51.4% of all individuals found; Table 1).
Almost all frog species recorded during transects were found at night
(N =17 species), whereas Brachycephalus sp. and I. parva were also
found during diurnal samplings (Table 1). Most individuals were
found during the crepuscular (N = 21, or 56.8% of all individuals
sampled) and nocturnal (N = 12, or 32.4%) transect searches (Table 1).
No frogs were captured in pitfall traps.

Discussion

The only previous study of rainforest amphibian assemblages
in the northern part of the state of Rio de Janeiro was done in a
small (ca. 1000 ha) fragment in Cambuci municipality (Almeida-
Gomes et al. 2010). In that study, using the same sampling methods
that we used in the present one, 20 species of frogs were recorded.
Nevertheless, only 11 species (or 55% of the species sampled) were
found within the forest fragment, with the remaining ones being
associated with open and disturbed habitats at its border or in the
surrounding matrix (Almeida-Gomes et al. 2010). In the present
study we recorded a similar number of species (13) using a similar
sampling effort, but the PED has a much larger and less disturbed
forest area when compared to the fragment studied in Cambuci. As
our study was carried out during the winter at altitudes above 1000 m,
it is possible that some species may have reduced or suspended their
activity because of the low temperatures, thus escaping detection.
Temperature, among other environmental variables, is known to
restrict activity in frogs in different environments (e.g., Licht 1969,
Pough et al. 1983, Navas 1996), including the Atlantic Rainforest
(Hatano et al. 2002, Boquimpani-Freitas et al. 2002, 2007, Almeida-
Gomes et al. 2007). It is possible that some frog taxa not recorded
by us such as Haddadus binotatus (Spix, 1824), Zachaenus parvulus
(Girard, 1853), and/or some Ischnocnema of the lactea group may
occur in our study area, as they have been recorded by Siqueira et al.
(2011) in an area of similar altitude in the municipality of Nova
Friburgo, ca. 80 km southwest from the PED. We consider probable
that a survey carried out during the spring or summer would yield
greater frog richness, considering the good state of preservation of
the forested area encompassed by the PED.

The estimated overall frog density of the local leaf litter frog
assemblage was relatively high when compared to those found
for other sites within the Atlantic Rainforest (Giaretta et al. 1997,
1999, Rocha et al. 2001, 2007, Almeida-Gomes et al. 2008, 2010),
with one exception (Siqueira et al. 2009). However, 93% of the
frogs found in plots represented a single species, so that the high
frog density observed basically reflects the high local abundance
of I. parva. Indeed, this small direct-developing frog numerically
dominated the anuran assemblage at PED (as also evidenced by
the VES methodology). Species with direct development usually
are numerically dominant in Neotropical litter frog assemblages
(e.g., Scott Junior 1976, Lieberman 1986, Fauth et al. 1989,
Giaretta et al. 1997, 1999, Rocha et al. 2001, 2007, Van Sluys et al.
2007, Siqueira et al. 2009, Almeida-Gomes et al. 2008, 2010).
Direct-developing frogs may be more widely distributed within the
forest because they are independent of water bodies for reproduction,
whereas species with water-dependent reproduction may be limited
by the proximity of water bodies (e.g., Heyer & Berven 1973,
Scott Junior 1976).

Tutbom e T et rcerees T dinom o drmrmam s vin amre Taae

Most frog species at the PED were sampled by the VES
method and six species [/. octavioi (Bokermann, 1965),
Proceratophrys melanopogon (Miranda-Ribeiro, 1926),
Rhinella icterica (Spix, 1824), Hypsiboas polytaenia (Cope, 1870),
Phasmahyla guttata (Lutz, 1924) and Scinax flavoguttatus (Lutz
and Lutz, 1939)] were recorded only by this methodology. Only one
species (1. guentheri) was sampled exclusively in plots and another
three (Aplastodiscus ct. arildae, Bokermannohyla sp. and Hylodes sp.)
were recorded opportunistically during occasional encounters. No
frogs were captured by pitfall traps at the PED. We do not know if
the size of buckets may have influenced capture efficiency (i.e. larger
buckets could be more efficient in preventing more individuals from
escaping). However, some studies have suggested that bucket size
may not affect significantly the richness and abundance of amphibians
and reptiles sampled by pitfall traps in tropical forests (Webb 1999,
Ribeiro-Junior et al. 2011). Nevertheless, pitfall traps have not proven
to be an efficient method for short-term herpetofaunal inventories, at
least in Atlantic Forest areas (e.g., Almeida-Gomes et al. 2008, 2010,
Siqueira et al. 2009). In our study, the VES method was the most
efficient method for sampling frogs. Moreover, frogs were captured
mainly during the crepuscular and nocturnal periods (ca. 90% of all
individuals). This trend has been observed in some previous studies
that analyzed the activity of frogs in other Brazilian rainforest areas
(e.g., Rocha et al. 2000, 2007, Almeida-Gomes et al. 2008, 2010,
Menin et al. 2008, Siqueira et al. 2009). Thus, anuran surveys in
Neotropical forests should be preferentially carried out during
and after sunset, to maximize encounter rates (Rocha et al. 2000,
Menin et al. 2008).

The PED currently represents the largest protected area of Atlantic
Rainforest in the northern portion of Rio de Janeiro State (Rocha et al.
2003). This is the first study analyzing anuran composition of the
Parque Estadual do Desengano and represents an addition to the
knowledge of the fauna of the northern region of Rio de Janeiro State,
which is still poorly studied. Although the present study represents
a short-term survey carried out at a comparatively small area within
this reserve, it suggests that the whole area encompassed by the
park (over 22,000 ha) may harbor a considerable anuran richness
and numerous sites where the forest floor is densely populated by
frogs. This, and the fact that one of the species recorded during the
study (Brachycephalus sp.) is currently undescribed (J. P. Pombal
Jr., pers. comm.), reinforces the importance of the Parque Estadual
do Desengano as an important conservation unit for anuran species.
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Appendix

Appendix 1. Voucher specimens of species collected in the present study deposited at the Museu Nacional, Rio de Janeiro (MNRJ) and at the Universidade
Federal do Estado do Rio de Janeiro (UNIRIO).

Aplastodiscus cf. arildae: UNIRIO 2787; Brachycephalus sp.: MNRIJ 42407-9; Hypsiboas polytaenius: MNRIJ 54537-8;
Ischnocnema guentheri: MNRJ 55844-9, UNIRIO 3865; Ischnocnema octavioi: MNRIJ 42488; Ischnocnema parva: MNRI] 64244-328;
Phasmahyla guttata: MNRJ 51811; Proceratophrys melanopogon: MNRI 54017; Rhinella icterica: MNRIJ 55482; Scinax v-signatus: MNRJ
57299-307.
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