Structure of a bat assemblage (Mammalia, Chiroptera)
in Serra do Caraca Reserve, South-east Brazil
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ABSTRACT. The Serra do Caraca Reserve is situated in the southern portion of the Espinhaco Mountain Range,
and contains areas of “campos de altitude”,“cerrado” and atlantic forest. This study had as its objective the
registering of the bats species that occur in the reserve. The data collection was carried out in one year through
monthly samplings, using mist nets set on trails, and also through hand capture. A total of 246 individuals were
collected (0.72 bats/net-hour), distributed across 15 species, belonging to the families Phyllostomidae (83.0%;
nine species), Vespertilionidae (12.5%; three species) and Molossidae (4.5%; three species). The most abundant
species were Sturnira lilium (E. Geoffroy, 1810) (n = 121, 60.5%), Myotis nigricans (Schinz, 1821) (n = 21,10.5%) and
Platyrrhinus lineatus (E. Geoffroy, 1810) (n = 10, 5.0%), and less represented were Lasiurus blossevilli (Lesson y Garnot,
1826) (n = 2,1.0%), Eumops perotis (Schinz, 1821) (n = 2,1.0%) e Vampyressa pusilla (Wagner, 1843) (n = 1,0.5%). The
richness of species found and the non-occurrence of phyllostomines in the reserve could be indicative of some

level of forest disturbance.
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Bats represent approximately one-third of the Brazilian land
mammal fauna (MariNHO-FiLHO & SaziMa 1998) because they are
abundant and biologically diverse, bats play a number of diffe-
rent and important ecological roles in tropical communities.
However, these animals often induce fear in humans, as they
are frequently considered harmful. Moreover, the numeric
abundance and the role of these animals in terrestrial ecosystems
are often under appreciated (EiseNBerG & Reprorp 1999).

Bat populations appear to be in decline across the whole
world. A number of species are already considered extinct, and
others are in the process of extinction, either because of destruc-
tion of their natural shelters or due to other human activities
fuelled by ignorance of these animals (MariNHO-FiLHO & SAziMA
1998). Conservation efforts are frequently hampered by
insufficient knowledge about the distribution and natural
history of many species.

The phyllostomid bats are considered important indica-
tors of forest disturbance (Fenton et al. 1992, MEDELLIN et al.
2000). However, despite the increasing number of studies on
their biology and ecology, many aspects of their biology remain
unknown and this makes it difficult to elaborate efficient plans
for the conservation of the group, as well as of its habitats
(FenTON 1997). In view of the relevance of the conservation of

these animals, this study intends to determine the occurrence
of bat species in a private natural heritage reserve in South-
east Brazil — the Serra do Caraca Reserve. The reserve constitutes
an area of special interest to conservation, which resulted in
its inclusion in an Atlas of Priority Areas of Conservation in
the State of Minas Gerais, Brazil (Costa et al. 1998).

MATERIAL E METHODS

The Serra do Caraca Reserve (20°05’S, 43°29’W) has an
area of 10,187 ha. It is situated in the Espinhaco Mountain
Range, which delimitates a zone of contact between the Cerrado
(savannas) and the Atlantic Forest, in the south, and a zone of
transition from Cerrado to Atlantic Forest to Caatinga, in the
north (Gruuiertt et al. 1997). The reserve contains protected
artistic and cultural-historical assets represented by buildings
that attest to over two centuries human occupation of region
(ANDRADE 2000).

With altitudes ranging from 850 to 2070 m and mild
temperatures throughout the year (18° to 19°C), of which the
maximum rarely exceeds 30°C and the minimum can reach
negative values. In accordance with the meteorological data
supplied by the Energy Company of the State of Minas Gerais,
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the region is characterized by a rainy season (October to March),
and a dry season (April to September). During the study period,
194 mm of precipitation were registered in December, which
was the most humid month, and 2.5 mm during May, which
was the driest month. The reserve has various floristic forma-
tions including: a seasonal semideciduous forest; “campos de
altitude”; “campos rupestres” consisting of grasslands,
surrounded by rock outcrops, shrubs and small trees.

The data collections were carried out monthly from
September 2000 to September 2001. Bats were sampled with
mist nets (12 x 3 m) placed on trails near the forest and in
areas of human dwellings, as well as with hand capture from
their diurnal dwellings using hand nets and leather gloves.
Three mist nets were usually set from 18:30 to 24:00 h, resulting
in a total capture effort of 312 net hours. In the field, the bats
were marked using numbered plastic rings, were weighed,
measured and the reproductive stage recorded (e.g. pregnancy,
lactation, large scrotal testes). The unidentified individuals were
sacrificed for later identification using the identification keys
of Vizorto & Tapprr (1973), Jones & CarTER (1976) and Lim &
EnGstroM (2001). After identification, some specimens were
incorporated to the reference collection of Natural Sciences
Museum of the Pontifical Catholic University of Minas Gerais.
The bats were grouped into one of the four trophic categories,
according their diets: frugivorous, nectarivorous, insectivorous
and blood-feeding.

The studied areas varied in degree of succession, and were
classified as follows, in increasing order of degree of alteration:
(1) exposed areas in the main building complex of the reserve;
(2) trail to “cascatinha”, characterized by vegetation in the
initial stage of succession; (3) entrance of the reserve, bordered
by vegetation in the initial stage of succession, due to a recent
forest fire; (4) trail to “campo de fora”, characterized by a modi-
fied forest, with great amount of liana; (5) “tabodes”, forest
edge characterized by a low canopy, and located next to a water-
fall; and (6) “tanque grande”, area of vegetation that presents
a canopy of about 20 m height; this area is the oldest of the
reserve, with approximately 50 years.

RESULTS

Two hundred and forty-six individuals belonging to 15
species, 14 genus and three families were captured (Tab. I), of
these 195 were marked and nine of them were recaptured
(4.61%). Two hundred and twenty-five individuals were
captured using mist nets, resulting a capture success of 0.72
bats/net-hour. The asymptotic nature of the curve of the
number of species captured was observable from the seventh
month onwards (Fig. 1).

The hand captures accounted for 21 bats, belonging to
three species, found in diurnal shelters in the church of the
Sanctuary:

Myotis nigricans (Schinz, 1821): colony in the tower of
the church composed of 200 to 300 individuals, observed at
the beginning of the data collection period; various females
with youngsters were observed. After a few months, this colony
was never again observed.

Tadarida brasiliensis (Desmarest, 1819): colonies situated
next to the two lateral windows of the attic of the Church.
The most numerous colony had between 30 and 50 individuals,
it was found under the lining of the roof of the church, while
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Figure 1. Cumulative number of bat species collected in Serra do
Caraca Reserve.

Table I. Bats captured in mist nets and hand capture in Serra do
Caraca Reserve. (FR) Frugivorous, (NE) nectarivorous, (Al) aerial
insetivorous, (BF) blood-feeding, (1-6) degree of alteration of the
sites of capture (described in methods) in increasing order.

Degree of alteration

Species * N Diet of the sites of capture
Anoura caudifer (E. Geoffroy, 1818) 5 NE 1,5
Anoura geoffroyi Gray, 1838 6 NE 1,5
Artibeus lituratus (Olfers, 1818) 9 FR 1,2,34,5
Carollia perspicillata (Linnaeus, 1758) 7 FR 2,56
Desmodus rotundus (E. Geoffroy, 1810) 8 BF 1,2,4,6
Platyrrhinus lineatus (E. Geoffroy, 1810) 10 FR 1,5
Pygoderma bilabiatum (Wagner, 1843) 7 FR 1,2,6
Sturnira lilium (E. Geoffroy, 1810) 159 FR 1,2,3,45,6
Vampyressa pusilla (Wagner, 1843) 1 FR 4
Eptesicus brasiliensis (Desmarest, 1819) 2 Al 1,4
Lasiurus blossevilii (Lesson y Garnot, 1826) 2 Al 6
Myotis nigricans (Schinz, 1821) 21 Al 1,6
Eumops perotis (Schinz, 1821) 2 Al 1
Molossus molossus (Pallas, 1766) 3 Al 1
Tadarida brasiliensis (1. Geoffroy, 1824) 4 Al 1

* According WILSON & REEDER (1993).

the less numerous colony, with six individuals, was seen
between a grating and a window.

Eumops perotis (Schinz, 1821): two solitary individuals
were found between a grating and a large lateral window of
the Church. One of them was sacrificed and the other was
measured, weighed and marked: it was never again observed.

Two hundred and twelve of the bats captured belonged
to the Phyllostomidae family (86.2%), 25 to the Vespertilio-
nidae family (10.2%) and nine to the Molossidae family (3.6%).
The frugivorous bats were the most represented, constituting
78.4% of the individuals, insectivorous constituted 13.8%,
nectarivorous constituted 4.5% and the blood feeding bats
constituted 3.3%. The majority of individuals (n = 150) were
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captured during the rainy season (Fig. 2); this corresponded to
66.7% of the individuals captured using mist nets, these being
S. lilium (115 individuals), A. lituratus (Olfers, 1818) (six
individuals) and P. lineatus (E. Geoffroy, 1810) (seven indivi-
duals). Pregnant or lactating females and males with large testes
were captured during this season. Pregnant females of S. lilium,
the most abundant species, were captured in the months of
January (n = 28), September (n = 11) and November (n = 6).
It was intended to analyze the number of bats captured
in terms of the degree of habitat alteration, however, this was
not possible because in the month of January the mist nests
were placed close to a tree full of fruits in an area of high
degradation (i.e., with the Sanctuary complex). Thus, any
analysis would be over shadowed by this result, however this
data point could simply not be removed as there were other
months in which no bats were captured (see figure 2).
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Figure 2. Monthly numbers of captures in mist nets in Serra do
Caraca Reserve. Bars: number of animals, line: precipitation.

DISCUSSION

The high number of phyllostomid bats captured was
expected due to the fact that this is the most diversified Neotro-
pical bat family, and due to the capture method used (FenTon
et al. 1992). According to Kunz et al. (1996) and Portrors et al.
(2000), several other capture methods can enhance the capture
success of species not normally caught in mist nests.

In spite of the asymptotic curve of the cumulative num-
ber of species captured, the number of obtained species may
be an underestimate. Some others factors, such as high altitude
could have some negative influence (W.A. Pedro, pers. comm.).
The low temperatures registered during the cold months could
also influence the abundance of some species and hence species
diversity (ERckerT 1982).

According to MariNHO-FiLHO & Saziva (1998), P. bilabiatum
(Wagner, 1843) should be associated with Atlantic Forest and
Pantanal; however, the occurrence of this species in a transition
zone of Cerrado and Atlantic Forest is indicative of the fact
that the distribution of this species is more extensive. The
disappearance of the colonies of M. nigricans, T. brasiliensis and
the individuals of E. perotis in February 2001, which were
observed in October 2000, could be due to the repair of the
ceiling of the church at this time, as well as because of our

own interference in these colonies. The colonies of T. brasiliensis
were considered small because this species normally lives in
colonies of thousands or even millions of individuals (Kunz
1982). Eumops perotis were found on a high window and this
can be explained by the fact that this species usually needs
space to launch into flight. Nowak (1994) observed that,
although a non-migratory species, this species can change its
shelter with climatic changes: a fact that can explain the disper-
sion of this species in the Sanctuary.

The high number of individuals captured during the rainy
season can be explained by high food availability during this
season (Tavares 1999). The highest number of individuals of S.
lilium was captured during January probably due to a significant
increase of food resources near the capture sites. The predomi-
nance of this species was also observed in other studies: PErRACCHI
& ALBUQUERQUE (1971), PEprO & TaDDEI (1997), Isaac-Junior &
SABATO (1994) and MEDELLIN et al. (2000) observed that A. lituratus
and S. lilium are very common species in Neotropical bat
communities because of their generalist-frugivorous diet.
Another factor that can contribute to the abundance of S. lilium
is the fact that this species during the dry season includes nectar
in its diet (Herrnaus ef al. 1975).

In accordance with Fenton et al. (1992) and MEDELLIN et
al. (2000), the non capture of phyllostominae could be a
reflection on the vegetation present with its different levels of
degradation in Serra do Caraca Reserve since, as suggested by
Tavares (1999), this group seems to be an excellent indicator of
forest degradation.
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