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Abstract
Biodiversity inventories are essential to generate information leading to the proposal of 
conservation plans, especially for threatened areas. Despite being one of the best sam-
pled regions for bats in Brazil, some areas of Rio de Janeiro still represent knowledge 
gaps. Between May 2011 and June 2012, we performed 36 nightly samplings to conduct 
an inventory of bat species in Reserva Ecológica de Guapiaçu, in Cachoeiras de Macacu, 
in the state of Rio de Janeiro, southeastern Brazil. We used 10 mist-nets per night opened 
from sunset to sunrise. A total of 1,290 individuals belonging to 31 bat species were caught. 
They were distributed in three families, Phyllostomidae (24 species), Vespertilionidae (four 
species) and Molossidae (three species). We recorded two other species of two families, 
Noctilionidae and Thyropteridae, by direct observations. The species richness of bats in 
Reserva Ecológica de Guapiaçu is one of the largest ever recorded in the Atlantic Forest. 

Keywords: rainforest, species richness, abundance, biodiversity inventory.

Resumo
Inventários de biodiversidade são essenciais para gerar informações que levem à pro-
posta de planos de conservação, especialmente para áreas ameaçadas. Apesar do es-
tado do Rio de Janeiro ser a região com maior número de amostragens de morcegos no 
Brasil, algumas áreas ainda representam lacunas de conhecimento. Entre maio de 2011 
e junho de 2012, realizamos 36 amostragens noturnas para inventariar as espécies de 
morcegos da Reserva Ecológica de Guapiaçu, no município de Cachoeiras de Macacu, 
Rio de Janeiro. Foram utilizadas 10 redes-de-neblina por noite, abertas do anoitecer ao 
amanhecer. Um total de 1.290 indivíduos pertencentes a 31 espécies de morcegos foi 
capturado. As espécies estão distribuídas em três famílias, Phyllostomidae (24 espécies), 
Vespertilionidae (quatro espécies) e Molossidae (três espécies). Duas outras espécies, 
das famílias Noctilionidae e Thyropteridae, foram registradas por observações diretas. A 
riqueza de morcegos da Reserva Ecológica de Guapiaçu é uma das maiores já registra-
das na Floresta Atlântica. 

Palavras-chave: floresta úmida, riqueza de espécies, abundância, inventário de biodi-
versidade.
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Introduction

Since the sixteenth century many eco-
nomic cycles (e.g., pau-brasil, gold, 
sugarcane and coffee), followed by 
processes of industrialization and un-
planned urban expansion, led to a 
drastic reduction of the Atlantic Forest, 
leaving only about 8% of the original 
vegetation (Ribeiro et al., 2009). The 
remaining fragments of the Atlantic 
Forest are usually small and isolated 
from large forests. Such fragments 
consist of secondary forests rang-
ing from early stage to late secondary 
succession of vegetation (Viana et al., 
1997; Metzger et al., 2008). This situ-
ation put under threat a large propor-
tion of its species, leading this biome 
to be one of the most important biodi-
versity hotspots in the world (Myers et 
al., 2000; Tabarelli et al., 2005) though 
still suffering constant anthropogenic 
pressures (Souza et al., 2013).
In heterogeneous and highly diverse 
forests, such as the Brazilian Atlan-
tic Forest, which still holds a large 
number of unknown species (Lewin-
sohn and Prado, 2005), biodiversity 
inventories are essential to generate 
information leading to the proposal of 
conservation plans (Esbérard, 2003). 
Despite the large amount of biological 
data collected over the past decades in 
this biome, some areas still have large 
gaps in knowledge, which hinders the 
development of measures for their con-
servation (Metzger et al., 2008; Ber-
nard et al., 2011). Therefore, the first 
step to promote conservation strategies 
and better understand the ecological 
dynamics of native biota in different 
habitats is the inventory of species.
According to Paresque et al. (2004), 
the Atlantic Forest comprises an 
important ecosystem for Neotropi-
cal mammals. In Brazil, this group 
achieves a high richness (almost 700 
species) and a high rate of endemism 
(about 30% of species) (Paglia et al., 
2012). Chiroptera is the second richest 
order in species within Mammalia (af-
ter Rodentia) and has more than 170 
species recorded in Brazil, with 113 of 

them found in the area of   Atlantic For-
est (Paglia et al., 2012). 
Rio de Janeiro is the most well sam-
pled state for bats in Brazil (Bergallo 
et al., 2003; Bernard et al., 2011). 
Currently 78 bat species are known 
to this state, representing 69% of bat 
richness in the Atlantic Forest (Paglia 
et al., 2012). However, the metropoli-
tan east of the State of Rio de Janeiro 
has few studies on bats, being consid-
ered a region of knowledge gap. Here 
we present the results of an inventory 
of bat species of Reserva Ecológica de 
Guapiaçu, southeastern Brazil.

Material and methods

Study area

The Reserva Ecológica de Guapiaçu – 
REGUA (22°25’53”S; 42°45’20”W) 
is located in the city of Cachoeiras de 
Macacu, state of Rio de Janeiro, south-
eastern Brazil (Figure 1). REGUA is 
a private reserve of natural heritage 
and comprises 5,500 ha formed by a 
mosaic of forest remnants at different 
levels of conservation, from second-
ary forests in early successional to ma-
ture forest in the highest parts (Rocha 
et al., 2007), and disturbed areas 
(including plantations and pastures). 
The vegetation represents the typical 
forest formations of low and medium 
altitudes in the coastal region of Bra-
zil (Morellato and Haddad, 2000; Ol-
iveira-Filho and Fontes, 2000; Veloso 
et al., 1991). The average annual tem-
perature in this region is approximate-
ly 23°C with an average of annual 
rainfall of about 2,600 mm (Kurtz and 
Araújo, 2000; Bernardo et al., 2011). 
The region has a warm and rainy pe-
riod between November and April, 
and a colder and drier period between 
May and October (Almeida-Gomes, 
2011). REGUA is within an extensive 
set of strategic forest remnants for the 
conservation of biodiversity and natu-
ral resources, to protect part of the 
watersheds that flow into Guanabara 
Bay (Conservação Internacional et al., 
2000; Rocha et al., 2003).

Sampling

From May 2011 to June 2012, we 
performed 36 nightly captures in 
REGUA with 10 mist nets (9 m x 3 m) 
in open trails, vegetation gaps, dense 
vegetation, and on streams (Kunz and 
Kurta, 1988). The sampling of bats 
was carried out in three areas with 
different levels of conservation and 
different vegetation types, including 
disturbed areas, secondary vegetation 
in early stages of ecological succes-
sion, late successional vegetation and 
mature secondary forest area with 
little anthropic disturbance. The mist 
nets were open from sunset to sun-
rise, totaling 116,640 m² of sampling 
effort (Straube and Bianconi, 2002), 
equal for all three sampling areas. 
The captured bats were identified in 
the field with the aid of the descrip-
tions provided by Simmons and Voss 
(1998), Barquez et al. (1999), Dias 
et al. (2002), Reis et al. (2007), Dias 
and Peracchi (2008) and Peracchi et 
al. (2010). The first two specimens 
of each species caught, as well as the 
individuals which generated doubts 
about the identification, were collect-
ed and incorporated as a material-ref-
erence in the collection of mammals 
from the National Museum of Rio de 
Janeiro (Appendix 1), as license by 
SISBIO/ICMBio (3893-1/28717). All 
ethic guidelines in manipulating ani-
mals were followed using recommen-
dations by Sikes and Gannon (2011).
At the end of the handling, we marked 
the captured individuals with num-
bered metal rings on the forearm to 
record recaptures. Later, we released 
these individuals on the same capture 
site. The classifications of species 
into trophic guilds followed Kalko 
et al. (1996).

Results

We captured 1,290 bats of three fami-
lies: Phyllostomidae (24 species), 
Vespertilionidae (four species) and 
Molossidae (three species). In addi-
tion, two other species of two fami-
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lies, Noctilionidae and Thyropteridae, 
were recorded through direct observa-
tion (without capture), totaling 33 spe-
cies of bats recorded in the Reserva 
Ecológica de Guapiaçu (Table 1). 
We recaptured 146 individuals of 11 
species: Carollia perspicillata (Lin-
naeus, 1758) (94), Artibeus fimbria-
tus (Gray, 1838) (13), A. lituratus 
(Olfers, 1818) (11), Desmodus ro-
tundus (E. Geoffroy, 1810) (8), Glos-
sophaga soricina (Pallas, 1716) (6), 
Sturnira lilium (E. Geoffroy, 1810) 
(5), A. obscurus (Schinz, 1821) (5), 
Anoura geoffroyi (Gray, 1838) (1), 
Phyllostomus hastatus (Pallas, 1767) 
(1), Vampyressa pusilla (Wagner, 
1843) (1), and Platyrrhinus recifinus 
(Thomas, 1901) (1).
The species detected through direct 
observations were Noctilio leporinus 
(Linnaeus, 1758) and Thyroptera tri-
color (Spix, 1823). We observed indi-
viduals of Noctilio leporinus foraging 
on a lake. We found four specimens of 
Thyroptera tricolor sheltering within 
a closed banana leaf (Musa paradisi-
aca L.). Although it was not possible 

to capture any individual, observation 
allowed noting the presence of adhe-
sive discs, unique feature of this ge-
nus, as well as dark brown dorsum and 
whitish ventral coloration (Lima and 
Gregorin, 2007). Bearing in consid-
eration our observation and the record 
of T. tricolor by Costa et al. (2010) in 
the study area, we pointed out its oc-
currence in the area.
We recorded nine trophic guilds for 
the species in the study area. Fruit bats 
were dominant both in species rich-
ness and in abundance, representing 
about 81% of the captures.

Discussion

Species richness of bats found in the 
Reserva Ecológica de Guapiaçu is 
among the largest recorded for the 
State of Rio de Janeiro (e.g. Bergallo 
et al., 2003; Esbérard, 2003; Esbé-
rard et al., 2006; Menezes Jr., 2008; 
Bolzan et al. 2010; Esbérard et al., 
2010; Lourenço et al., 2010; Luz et al., 
2011). A preliminary survey of Costa 
et al. (2010) recorded 14 species and 

estimated (using the Chao 1 richness 
estimator) a maximum richness of 22 
species of bats in the study area. Al-
though we recorded a higher number 
of species, our capture effort was con-
siderably higher and we sampled dif-
ferent habitats within the reserve. 
The high abundance of phytophagous 
bats recorded in the present study is 
related to difficulties in capturing 
insectivorous bats with mist nets, 
as these species have a more sensi-
tive echolocation and can easily de-
tect networks (Bergallo et al., 2003). 
The use of different methods, such as 
search for roosts, could record more 
species, especially of the families 
Molossidae and Emballonuridae, with 
low or no representativeness in the 
present study. 
We observed that the success of cap-
turing different species is linked to 
the location of the nets, taking into 
consideration aspects of the landscape 
and information gathered from the lit-
erature. As an example, we captured 
individuals of Lonchophylla peracchi 
near banana trees (Musa paradisiaca, 
Musaceae) (see Novaes et al., 2010). 
Besides, bats of this species were ob-
served visiting flowers of banana trees 
in Reserva Particular do Patrimônio 
Natural El Nagual, Magé, Rio de Ja-
neiro (A.C. Siqueira and E. Ribeiro, 
unpublished data). We suggest focus-
ing the effort on banana plantations to 
sample this species, especially near 
flowering individuals. Cattle ranching 
and poultry breeding near the capture 
sites facilitated the capture of the three 
vampire bat species. 
We captured Vampyrodes caraccioli 
both in mature secondary forest with 
low anthropic disturbance (400 m el-
evation) and in a forest edge area (150 
m elevation). Velazco et al. (2010) 
noted that this species is rare at low 
altitude and with few records to the 
southeast of Brazil. We captured two 
individuals near a fruiting Ficus sp.
Despite being one of the most well 
sampled states for bats, some re-
gions of Rio de Janeiro still remain as 
gaps in knowledge. The high species 

Figure 1. Location of Reserva Ecológica de Guapiaçu, Cachoeiras de Macacu, in the 
context of remnants of the Atlantic Forest in the state of Rio de Janeiro (gray), in the 
southeastern of Brazil.
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Taxa Trophic guilds N %
Phyllostomidae

Glossophaginae
Anoura caudifer (E.Geoffroy, 1818) Highly cluttered space/Gleaning nectarivore 7 0.54
Anoura geoffroyi Gray, 1838 Highly cluttered space/Gleaning nectarivore 7 0.54
Glossophaga soricina (Pallas, 1766) Highly cluttered space/Gleaning nectarivore 73 5.65
Lonchophyllinae
Lonchophylla peracchi Dias et al., 2013 Highly cluttered space/Gleaning nectarivore 2 0.15
Desmondontinae
Desmodus rotundus (E. Geoffroy, 1810) Highly cluttered space/Gleaning sanguivore 59 4.57
Diaemus youngi (Jentink, 1893) Highly cluttered space/Gleaning sanguivore 1 0.07
Diphylla ecaudata Spix, 1823 Highly cluttered space/Gleaning sanguivore 1 0.07
Carolliinae
Carollia perspicillata (Linnaeus, 1758) Highly cluttered space/Gleaning frugivore 440 34.1
Stenodermatinae
Artibeus fimbriatus Gray, 1838 Highly cluttered space/Gleaning frugivore 147 11.39
Artibeus lituratus (Olfers, 1818) Highly cluttered space/Gleaning frugivore 188 14.57
Artibeus obscurus (Schinz, 1821) Highly cluttered space/Gleaning frugivore 59 4.57
Chiroderma villosum Peters, 1860 Highly cluttered space/Gleaning frugivore 3 0.23
Dermanura cinerea Gervais, 1856 Highly cluttered space/Gleaning frugivore 2 0.15
Platyrrhinus recifinus (Thomas, 1901) Highly cluttered space/Gleaning frugivore 45 3.48
Sturnira lilium (E. Geoffroy, 1810) Highly cluttered space/Gleaning frugivore 150 11.62
Sturnira tildae de la Torre, 1859 Highly cluttered space/Gleaning frugivore 6 0.46
Vampyressa pusilla (Wagner, 1843) Highly cluttered space/Gleaning frugivore 4 0.31
Vampyrodes caraccioli (Thomas, 1889) Highly cluttered space/Gleaning frugivore 5 0.38
Phyllostominae
Chrotopterus auritus (Peters, 1856) Highly cluttered space/Gleaning carnivore 2 0.15
Micronycteris minuta (Gervais, 1856) Highly cluttered space/Gleaning insetivore 17 1.31
Mimon bennettii (Gray, 1838) Highly cluttered space/Gleaning insetivore 5 0.38
Phyllostomus hastatus (Pallas, 1767) Highly cluttered space/Gleaning omnivore 10 0.77
Tonatia bidens (Spix, 1823) Highly cluttered space/Gleaning insetivore 2 0.15
Trachops cirrhosus (Spix, 1823) Highly cluttered space/Gleaning insetivore 1 0.07

Noctilionidae
Noctilio leporinus (Linnaeus, 1758) Highly cluttered space/Gleaning piscivore - -

Thyropteridae
Thyroptera tricolor Spix, 1823 Background cluttered space/Aerial insectivore - -

Molossidae
Eumops glaucinus (Wagner, 1843) Uncluttered space/Aerial insectivore 1 0.07
Molossus molossus (Pallas, 1766) Uncluttered space/Aerial insectivore 35 2.71
Molossus rufus E. Geoffroy, 1805 Uncluttered space/Aerial insectivore 8 0.62

Vespertilionidae
Vespertilioninae
Eptesicus diminutus Osgood, 1915 Background cluttered space/Aerial insectivore 1 0.07
Eptesicus furinalis (d’Orbigny, 1847) Background cluttered space/Aerial insectivore 2 0.15
Myotinae
Myotis nigricans (Schinz, 1821) Background cluttered space/Aerial insectivore 6 0.46
Myotis riparius Handley, 1960 Background cluttered space/Aerial insectivore 1 0.07

TOTAL 9 1290 100

Table 1. Species of bats recorded in an Atlantic Forest remnant, Reserva Ecológica de Guapiaçu, southeastern Brazil, with numbers of 
individuals sampled (N), percentage yield (%), and classification into trophic guilds based on Kalko et al. (1996).
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richness presented here is more indic-
ative of the urgency to conduct inven-
tories in yet unsampled areas. These 
efforts will enable us to enhance con-
servation strategies as well as to create 
actions that mitigate the impact of hu-
man activity on native biota.
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Phyllostomidae: Anoura caudifer (MN79859), Anoura geoffroyi (MN79860, MN79918), Glossophaga soricina (MN79882, MN79883), 
Lonchophylla peracchi (MN78404), Desmodus rotundus (MN79876), Diaemus youngii (MN79877), Carollia perspicillata (MN79867, 
MN79868, MN79869, MN79870, MN79871, MN79872), Artibeus fimbriatus (MN79861, MN79862, MN79919, MN79920), Artibeus 
lituratus (MN78125, MN78126, MN79863, MN79864, MN79865), Artibeus obscurus (MN79866), Chiroderma villosum (MN79873), 
Dermanura cinerea (MN79875), Platyrrhinus recifinus (MN79904, MN79905, MN79921), Sturnira lilium (MN79906, MN79907, 
MN79908, MN79922), Sturnira tildae (MN79909), Vampyressa pusilla (MN79912), Vampyrodes caraccioli (MN79914, MN79915), 
Chrotopterus auritus (MN79874), Micronycteris minuta (MN79884, MN79885, MN79886, MN79887, MN79888, MN79889, MN79890, 
MN79917), Mimon bennettii (MN79891, MN79892), Phyllostomus hastatus (MN79903), Tonatia bidens (MN79910), Trachops cirrhosus 
(MN79911). Molossidae: Eumops glaucinus (MN79881), Molossus molossus (MN79893, MN79916), Molossus rufus (MN79894). 
Vespertilionidae: Eptesicus diminutus (MN79878, MN79879), Eptesicus furinalis (MN79880), Myotis nigricans (MN79895, MN79896, 
MN79898, MN79900, MN79901), Myotis riparius (MN79899).

Appendix 1. Voucher specimens of bats recorded in an Atlantic Forest remnant, Reserva Ecológica de Guapiaçu, in the southeastern of 
Brazil, and deposited in the Collection of Mammals at the National Museum, Rio de Janeiro, Brazil.


