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ABSTRACT. We provide information on distribution, shelter use, food consumption, and reproductive biology 
of the nectar-feeding bat Xeronycteris vieirai. Six adult bats were mist netted near the caves and bromeliad 
Encholirium splendidum in a transition area between Caatinga and Cerrado biomes in Brazil. Bats were leav-
ing the caves and were observed feeding on that bromeliad species. Our results suggest that distribution of 
X. vieirai may not be restricted to the Caatinga, but may occupy the entire Brazilian semiarid macroregion. 
Echolirium splendidum is an important resource for bats in karstic regions and its distribution might be related 
to the distribution and reproduction of X. vieirai.

RESUMO. Considerações ecológicas sobre Xeronycteris vieirai, uma espécie de morcego endêmica da ma-
crorregião semiárida brasileira. Fornecemos informações sobre a distribuição, uso de abrigo, consumo alimentar 
e biologia reprodutiva do morcego nectarívoro Xeronycteris vieirai. Seis morcegos adultos foram capturados com 
redes próximas às cavernas e à bromélia Encholirium splendidum em uma área de transição entre os biomas 
Caatinga e Cerrado no Brasil. Os morcegos estavam saindo das cavernas e foram observados se alimentando 
daquela espécie de bromélia. Nossos resultados sugerem que a distribuição de X. vieirai talvez não esteja res-
trita somente à Caatinga, mas talvez ocupe toda à macrorregião semiárida brasileira. Echolirium splendidum 
é um importante recurso para os morcegos em regiões cársticas e sua distribuição deve estar relacionada à 
distribuição e reprodução de X. vieirai.
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INTRODUCTION

Neotropical nectar-feeding bats belong to the 
subfamilies Glossophaginae and Lonchophyl-
linae (Family Phyllostomidae) and range from 
southwestern United States to northern Argen-
tina and Chile (Griffiths & Gardner 2008a; b). 
They are important in ecosystem functioning 
via pollination (Fleming et al. 2009), and 
extensive conservation efforts have been con-
ducted due to the tendency of several species 
to present restricted geographical distributions, 
specific roost requirements, and small popula-
tions (Arita & Santos-Del-Prado 1999; Santos 
& Arita 2002; Aguiar et al. 2010). In a recent 
compilation of the endemic mammals for the 
Caatinga and Cerrado biomes, four bat species 
were recorded; two of these are nectar-feeding 
bats which belong to the subfamily Loncho-
phyllinae: Lonchophylla inexpectata Moratelli 
& Dias, 2015 and Xeronycteris vieirai Gregorin 
& Ditchfield, 2005 (Gutiérrez & Marinho-Filho 
2017).

Xeronycteris vieirai remains as a poorly 
known species even after thirteen years after its 
description, which was based on four specimens 
collected in three localities in northeastern 
Brazil (Gregorin & Ditchfield 2005). Nine years 
after the species description, an emended diag-
nosis using morphological characters was also 
based on only four specimens collected in only 
three localities (Nogueira et al. 2014). Currently, 
there are only 90 records of individuals sampled 
in eight localities (Gregorin & Ditchfield 2005; 
Astúa & Guerra 2008; Nogueira et al. 2015; 
Cordero-Schmidt et al. 2017). Although this 
species is currently classified as endemic to the 
Caatinga (Gutiérrez & Marinho-Filho 2017), it 
was predicted to occur along the diagonal of 
open and dry biomes crossing the Brazilian 
territory (Gregorin & Ditchfield 2005), with 
Jaíba, in the northern region of the state of 
Minas Gerais, being the nearest locality to 
the Cerrado biome (Nogueira et al. 2015). All 
other localities where X. vieirai was found are 
located in the northeastern region of Brazil: 
in the states of Bahia, Paraíba, Pernambuco, 
Rio Grande do Norte and Sergipe (Gregorin 
& Ditchfield 2005; Astúa & Guerra 2008; 
Cordero-Schmidt et al. 2017).

In comparison with other nectar-feeding bats, 
which are generalists that also feed on flow-
ers, insects, flower parts and fruits, X. vieirai 
was considered to feed strictly on liquid food 
(nectar) (Gregorin & Ditchfield 2005; Bolzan et 
al. 2015). However, recent evidence has shown 
that its diet can also include pollen and leaves 
(Cordero-Schmidt et al. 2017). Information on 
the consumed food items by this nectar-feeding 
species is still limited. Furthermore, there are 
few data considering several characteristics of 
the natural history of this species (Griffiths & 
Gardner 2008b), such as the reproduction and 
roost use (see Cordero-Schmidt et al. 2017). 
The species is considered as threatened in 
the Vulnerable category of the Brazilian Red 
List (Governo Federal do Brasil 2014), and 
also as a data-deficient in the Red List of the 
International Union for the Conservation of 
Nature (IUCN) (Solari 2015), requiring more 
in-depth investigation. Herein, we provide data 
on distribution, roost use, food consumption, 
and reproductive biology of X. vieirai.

MATERIALS AND METHODS

Study area

This study was conducted in the municipality of São 
Félix do Coribe, located in the western portion of the 
state of Bahia in the northeastern Brazil. The study 
area (13°25′  S - 44°11′  W, 533 m altitude) is located 
in the transition zone between the Caatinga and Cer-
rado biomes (Gonzaga et al. 2013) and it is inserted 
in the Brazilian semiarid macroregion (Governo 
Federal do Brasil 2005) (Fig. 1). The predominant 
vegetation in the municipality is Seasonal Forest 
(SEIA 2014), also known as dry limestone forests, 
which are plant formations that occur on limestone 
outcrops in the Cerrado biome (Ribeiro & Walter 
1998). The study region is characterized by highly 
karstic outcrops that allow the existence of many 
caves. According to the Köppen-Geiger classification, 
the climate in São Félix do Coribe is Aw, with higher 
rainfall index in the summer than in the winter, and 
with a dry winter (Alvares et al. 2013). The mean 
annual temperature in the region is 25  °C. October is 
the warmest month with a maximum mean of 33  °C 
and July the coldest month with a minimum mean 
of 16  °C. The mean annual rainfall is 823 mm. The 
months with the highest precipitation are comprised 
from November to March, with December being the 
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Fig. 1. A) Distribution of the Atlantic Forest, Caatinga, and Cerrado biomes, and the Brazilian semiarid macroregion. 
B)  Localities (●) of all records of Xeronycteris vieirai. Numbers in parentheses indicate the number of captured individuals 
in such a locality. A = Municipality of Lajes, state of Rio Grande do Norte (Cordero-Schmidt et al. 2017); B = Municipality 
of Soledade, state of Paraíba (Gregorin & Ditchfield 2005); C = Municipality of Exu, state of Pernambuco (Gregorin & 
Ditchfield 2005); D = Municipality of Orocó, state of Pernambuco (Astúa & Guerra 2008); E = Municipality of Buíque, state 
of Pernambuco (Cordero-Schmidt et al. 2017); F = Municipality of Canindé de São Francisco, state of Sergipe (Astúa & 
Guerra 2008); G = Municipality of Canudos (“Cocorobó”), state of Bahia (Gregorin & Ditchfield 2005); H = Municipality of 
Jaíba, state of Minas Gerais (Nogueira et al. 2015); and I = Municipality of São Félix do Coribe, state of Bahia (this study). 

wettest month (181 mm) and June the driest month 
(0 mm) (WorldClim, Hijmans et al. 2005).

Recently, São Félix do Coribe has been the target 
of several taxonomic efforts that have resulted in 
descriptions of new plant (Carvalho-Sobrinho & 
Queiroz 2010; Forzza & Leme 2015) and invertebrate 
species, such as beetles (Galileo & Martins 2010). As 
for bat species, only Phyllostomus hastatus (Pallas, 
1767), Glossophaga soricina (Pallas, 1766), Carollia 
perspicillata (Linnaeus, 1758), Artibeus planirostris 
(Spix, 1823), Artibeus obscurus (Schinz, 1821) and 
Platyrrhinus lineatus (É. Geoffroy St.-Hilaire, 1810) 
were previously recorded for this municipality (La-
penta & Bueno 2015), which is considered a poorly 
investigated region for bats (Bernard et al. 2011).

Bat sampling

Sampling was carried out from June 11th to 28th, 2014 
(dry season) and from March 15th to 28th, 2015 (rainy 
season) using mist nets set on carbonaceous outcrops 
near the entrances and skylights of caves, and also 

near the inflorescences of Encholirium splendidum 
Forzza (Bromeliaceae). The mist nets remained 
open from sunset to midnight. Captured bats were 
placed in cotton bags for later identification, body 
measurements (mass [g] and forearm [mm]), as 
well as classification of age through ossification of 
the epiphyses (Anthony 1988), and reproductive 
stage. The reproductive stage of the individuals was 
determined according to Zortéa (2003): males are 
considered as non-reproductive when the testicles 
are in the abdominal cavity or reproductive when the 
testicles are evident in the scrotal sac; and females 
are considered as non-reproductive when signs of 
pregnancy or lactation are absent, pregnant when 
a fetus is detected through abdominal inspection, 
lactating when nipples are evident with secretion, or 
post-lactating when nipples are evident but without 
secretion. In order to avoid recaptures, individuals 
were released near the sampling sites only after mist 
nets were closed. On June 20th, 2014, two specimens 
were collected to serve as voucher material. This date 
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was prior to the publication of the list of endangered 
Brazilian fauna that includes X. vieirai (December 
18th, 2014, Governo Federal do Brasil 2014). The 
voucher specimens are deposited in the Adriano 
Lucio Peracchi collection (collection number: ♀ 
ALP10695 and ♂ ALP10718), located at the Federal 
Rural University of Rio de Janeiro, Seropédica, Rio de 
Janeiro, Brazil. Individuals were identified using the 
species description studies of Gregorin & Ditchfield 
(2005) and Nogueira et al. (2014). Samplings were 
authorized by IBAMA through the license num-
ber 469/2014 that allowed to capture, collect and 
transport the bats. Besides mist netting, bats were 
also photographed and visually observed feeding 
on flowers in order to know their feeding behavior.

RESULTS

We captured a total of six adult individuals of 
X. vieirai (Fig. 2A) in the study area, which 
consequently ranks third in number of speci-
mens observed in a single study (Fig. 1). On 
June 20th, 2014 (dry season), we captured three 
individuals in mist nests placed one meter from 
a cave. The first specimen, a lactating female, 
was captured around 18:00 h. The other two, 
a non-reproductive female and a reproductive 
male, were captured around 20:30 h. On March 
27th, 2015 (rainy season), a mist net was set up 
in front of a skylight of a cave, located 1.5 m far 
from the cave sampled in the dry season. Near 
the skylight of the cave, many inflorescences 
of E. splendidum were visited by bats. On that 
day (March 27th), a female of X. vieirai in an 
advanced stage of pregnancy and an individual 
of Micronycteris sanborni Simmons, 1996 were 
captured leaving this skylight around 18:40 h. 
In the same mist net, two other specimens of 
X. vieirai were captured near the inflorescences 
around 21:00 h, a female in an advanced stage 
of pregnancy and a non-reproductive female. 
We also captured the nectarivorous species 
Lonchophylla sp. and G. soricina, and frugivo-
rous C. perspicillata from mist nets positioned 
near E. splendidum. In the dry season, we did 
not observe inflorescences of that bromeliad 
at the sampling sites; nor did we observe bats 
with pollen, as in the rainy season.

On March 15th, 2015 from 21:00 h to 21:30  h, 
we observed frequent bat visits to the inflores-
cences of E. splendidum. Using photographs, 

we distinguished nectar-feeding and fruit-
eating bats, like Carollia, that were feeding on 
the flowers. Among the nectar-feeding bats 
(Lonchophylla and Glossophaga), X. vieirai 
was observed hovering in front of one of the 
flowers for less than two seconds. We did not 
observe bats visiting more than one flower in 
the inflorescence during the same visit. During 
some of these visits, we registered some clearly 
pregnant females of X. vieirai (Fig.  2B). All 
bats that fed on nectar touched the snout on 
the anthers of the flowers and had their heads 
covered by E. splendidum pollen. Pollen on 
X.  vieirai was distributed from the distal tip 
of the snout to the neck and behind the ears 
(Fig. 2B).

DISCUSSION

Distribution

Despite its restricted occurrence in the Caatinga 
biome (Gutiérrez & Marinho-Filho 2017), our 
record of X. vieirai in the Caatinga-Cerrado 
ecotone and the record of Nogueira et al. (2015) 
close to a Cerrado area support the hypothesis 
that this species may possibly occur in the Cer-
rado biome, as already indicated by Nogueira et 
al. (2007). However, we believe that if X. vieirai 
occurs in the Cerrado, it is likely to occupy 
only those areas of the Cerrado which belong 
to the Brazilian semiarid macroregion, such as 
enclaves of this biome located in the Caatinga 
(e.g. Araújo et al. 2005; Costa & Araújo 2007) 
and areas bordering the Caatinga. This mac-
roregion is characterized by frequent droughts 
and the spatio-temporal variation of irregular 
rains, that yearly reach more than 1000 mm on 
areas near the coastal and less than 500  mm on 
interior areas (Brasil 2005; Correia et al. 2011). 
The semiarid region covers 900 000 km2 and is 
composed of a mosaic of vegetation from the 
Caatinga (82%), Cerrado and Atlantic Forest 
(Giulietti et al. 2006). Spatially, those vegetation 
types shelter different microclimates that can in-
fluence the maintenance of animal populations 
during the year. For example, during periods 
of drought in the Caatinga, small mammals 
persistently inhabit mesic vegetation formation, 
such as forest enclaves (Mares et al. 1985). 
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Fig. 2. A) Nectar-feeding bat Xeronycteris vieirai and B) a pregnant female in hovering feeding on nectar of bromeliad 
Encholirium splendidum Forzza in São Félix do Coribe, state of Bahia, Brazil. Photos: (A) Andrea C. S. Maas and (B)  Luiz 
A. C. Gomes.

Because nectar-feeding bat species can occur 
in diverse physiognomies of vegetation of the 
Brazilian semiarid, as in areas with xerophytic 
vegetation of the Caatinga, vegetation enclaves 
of the Cerrado and the Atlantic Forest, and 
transition zones between biomes (Sá-Neto & 
Marinho-Filho 2013), we suggest that X. vieirai 
is not only endemic to the Caatinga, but to the 
entire Brazilian semiarid macroregion. Addi-
tional sampling efforts along this macroregion, 
mainly in enclaves of the Cerrado and the 
Atlantic Forest, and ecotone areas of biomes, 
are needed in order to confirm our suspicion.

Roost use

Cordero-Schmidt et al. (2017) first recorded 
the use of caves by X. vieirai, and our data 
reinforce their finding. Cave is a shelter type 
commonly used by many nectar-feeding species 
in the Neotropical region (Arita & Santos-

del-Prado 1999; Guimarães & Ferreira 2014). 
In the present study, the observation of the 
insectivorous M. sanborni leaving the same 
cave as X. vieirai suggests that our focal species 
shared the shelter with other bat species with 
different food habits. This situation had already 
been observed with other phyllostomids, such 
as the frugivorous A. planirostris, the nectar-
ivorous G. soricina, the gleaner Tonatia bidens 
(Spix, 1823), and the insectivorous Peropteryx 
macrotis (Wagner, 1873) (Emballonuridae) and 
Furipterus horrens (Cuvier, 1828) (Furipteridae) 
in a cave in the state of Rio Grande do Norte, 
northeastern region of Brazil (Cordero-Schmidt 
et al. 2017). We did not observe X. vieirai using 
the cave as a daytime shelter; however, this bat 
uses caves also during the daytime (Cordero-
Schmidt pers. comm.). Therefore, X. vieirai can 
be considered as having a cave-dwelling habit. 
According to Guimarães & Ferreira (2014), a 
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cave-dwelling habit is characteristic of bats 
that roost in caves both during the daytime 
and night. Usually, bats use caves to protect 
themselves from weather and to escape from 
potential predators (Kunz 1982).

Food habit

In the present study, X. vieirai and oth-
er bats (Lonchophylla sp., G. soricina and 
C.  perspicillata) were mist netted near the 
inflorescences of E. splendidum and observed 
feeding on its nectar. This bromeliad species was 
recently described with material obtained from 
São Félix do Coribe (Forzza & Leme 2015). 
Bromeliaceae is known to be a ubiquitous 
food resource for bats in karst areas (Sazima 
et al. 1989; Bredt et al. 2012; Christianini et 
al. 2013; Queiroz et al. 2016). However, the 
only previously known species of bromeliad 
consumed by X. vieirai is Encholirium spectabile 
Martius ex Schultes f. (Cordero-Schmidt et al. 
2017). In the study area, E. splendidum has 
been shown to be an important food source 
for bats in the rainy season. The use of E. 
splendidum as food resource is recorded for the 
first time for X. vieirai, and also for other bat 
species, such as C. perspicillata, G. soricina, and 
Lonchophylla sp. Also, the observation of pollen 
of E. splendidum adhered to head of X. vieirai 
is a strong indication that this bat species is a 
potential pollinator for that bromeliad. Some 
species of Echolirium, such as E. splendidum, 
are xerophytic and have distribution restricted 
to rocky outcrops (Sazima et al. 1989; Forzza 
& Leme 2015). This characteristic of the soil 
is very common in the Brazilian semiarid 
macroregion (Correia et al. 2011), suggesting 
that the distribution of these bromeliads might 
be interconnected with the distribution of 
X.  vieirai. The correspondence between bat and 
plant species distributions has been observed 
for other species of nectar-feeding bats and 
plants, such as cacti and agaves, in the arid 
and semiarid regions of Venezuela and Mexico 
(Valiente-Banuet et al. 1996; Nassar et al. 2003).

Reproduction aspects

Tropical bats tend to give birth during the 
period with greatest food resource availability 

(Fleming et al. 1972; Moreno-Valdez et al. 2004) 
and X. vieirai seems to follow this pattern. Preg-
nant females of X. vieirai were already observed 
on July and October (dry months) and lactating 
females on January, March, July, November, and 
December in Catimbau National Park, state of 
Pernambuco, and in Lajes, state of Rio Grande 
do Norte (Cordero-Schmidt et al. 2017). In the 
study area, two pregnant females were cap-
tured in March (end of the rainy season), the 
month when E. splendidum bloomed. Forzza 
(pers. comm.) observed this plant with inflo-
rescences during April and July (dry season) 
in São Félix do Coribe. Although we did not 
observe blooming of E. splendidum on June in 
the study area, we captured a lactating female 
and a reproductive male in this month, indi-
cating that X. vieirai also uses other plants, as 
Cactaceae species (see Cordero-Schmidt et al. 
2017), besides this bromeliad. In view of this, 
our data suggest that X. vieirai births might 
be synchronized with the availability of flow-
ers. For example, Moreno-Valdez et al. (2004) 
observed that the period of birth and lactating 
females of Leptonycteris nivalis (Saussure, 1860) 
coincides with the blooming period of Agave 
in an arid region of Mexico. Currently, the 
reproductive pattern for X. vieirai is considered 
as seasonally monoestrous with a reproductive 
peak occurring in the second half of the year 
(Cordero-Schmidt et al. 2017). Additional data 
are necessary to confirm if the reproduction of 
this species maintains this pattern of fluctuation 
with the blooming of xerophilous plant species.

Measures for conservation

Information on the biology and ecology of 
X.vieirai applicable to conservation is still lim-
ited. The use of caves as a possible shelter by 
X. vieirai is worrisome since this environment 
is a target for destruction in efforts to control 
and manage hematophagous bats (Santos & 
Arita 2002; Aguiar et al. 2010). According to 
Guimarães & Ferreira (2014), one way to pre-
serve bats using caves is to protect this kind 
of shelter. Another way to protect endangered 
nectar-feeding bats would be to protect large 
areas containing the plants they use (Moreno-
Valdez et al. 2004). Encholirium splendidum is 
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distributed around the base of the São Francisco 
River and has been suggested as a threatened 
species because it occurs strictly on limestone 
outcrops which have been degraded for cement 
manufacturing (Forzza & Leme 2015). In this 
sense, protecting large areas which contain this 
bromeliad would be advantageous to protect 
both plant and bat species that are threatened 
with extinction. Lastly, knowing that the abun-
dance of nectar-feeding bats is related to the 
flowering period of the plants and the nectar 
they consume (Valiente-Banuet et al. 1996; 
Moreno-Valdez et al. 2004), it is possible that 
the presence of blooming bromeliads of the 
genus Encholirium, such as E. splendidum, be 
a sign of the occurrence of X. vieirai in areas 
of the Brazilian semiarid macroregion.

ACKNOWLEDGMENTS
We would like to thank Marcelo Nogueira for his invaluable 
suggestions on an earlier draft of this manuscript, Rafaela 
Forzza for identifying the bromeliad species and provid-
ing information on this plant, and Vinícius Miranda for 
revising the version in English of this manuscript. We also 
thank Carla Conde and Oikos Pesquisa Aplicada Ltda. for 
logistic support in the field. Luiz A. C. Gomes and Andrea 
C. S. Maas thank CAPES, and Mayara A. Martins thanks 
FAPERJ for the PhD scholarships.

LITERATURE CITED

Aguiar, L. M. S, D. Brito, & R. B. Machado. 2010. Do 
current vampire bat (Desmodus rotundus) population 
control practices pose a threat to Dekeyser’s nectar 
bat’s (Lonchophylla dekeyseri) long-term persistence 
in the Cerrado? Acta Chiropterologica 12:275-282. 

Alvares, C. A., J. L. Stape, P. C. Sentelhas, & J. L. M. 
Gonçalves. 2013. Köppen’s climate classification map 
for Brazil. Meteorologische Zeitschrift 22:711-728.

Anthony, E. L. P. 1988. Age determination in bats. 
Ecological and behavioral methods for the study 
of bats (T. H. Kunz, ed.). Smithsonian Institution, 
Washington DC.

Araújo, F. S., M. J. N. Rodal, M. R. V. Barbosa, & 
F. R. Martins. 2005. Repartição da flora lenhosa 
no domínio da Caatinga. Análises das variações da 
biodiversidade do bioma Caatinga: Suporte e estratégias 
regionais de conservação (F. S. Araújo, M.  J. N. 
Rodal & M. R. V. Barbosa, eds.). Ministério do Meio 
Ambiente, Brasília DF.

Arita, H. T., & K. Santos-del-Prado.1999. Conservation 
biology of nectar-feeding bats in Mexico. Journal of 
Mammalogy 80:31-41.

Astúa, D., & D. G. Guerra. 2008. Caatinga bats in the 
Mammal Collection of the Universidade Federal de 
Pernambuco. Chiroptera Neotropical 14:326-338.

Bernard, E., L. M. Saguiar, & R. B. Machado. 2011. 
Discovering the Brazilian bat fauna: a task for two 
centuries? Mammal Review 41:23-29.

Bolzan, D. P., L. M. Pessôa, A. L. Peracchi, & R. E. 
Strauss. 2015. Allometric patterns and evolution in 
neotropical nectar-feeding bats. Acta Chiropterologica 
17:59-73. 

Bredt, A., W. Uieda, & W. A. Pedro (Eds). 2012. Plantas 
e morcegos, na recuperação de áreas degradadas e 
na paisagem urbana. Rede de Sementes do Cerrado, 
Brasilia DF.

Carvalho-Sobrinho, J. G., & L. P. Queiroz. 2010. 
Three New Species of Pseudobombax (Malvaceae, 
Bombacoideae) from Brazil. Novon 20:13-20. 

Christianini, A. V., R. C. Forzza, & S. Buzato. 2013. 
Divergence on floral traits and vertebrate pollinators 
of two endemic Encholirium bromeliads. Plant Biology 
15:360-368. 

Cordero-Schmidt, E. et al. 2017. Natural history of 
the Caatinga endemic Vieira’s flower bat, Xeronycteris 
vieirai. Acta Chiropterologica 19:399-408.

Correia, R. C., L. H. P. Kiill, M. S. B. Moura, T. J. F 
Cunha, L. A. Jesus Junior, & J. L. P Araujo. 2011. 
A região semiárida brasileira. Produção de caprinos 
e ovinos no semiárido (T. V. Voltolini, ed.). Embrapa 
Semiárido, Petrolina.

Costa, I. R., & F. S. Araújo. 2007. Organização 
comunitária de um encrave de cerrado sensu stricto 
no bioma Caatinga, chapada do Araripe, Barbalha, 
Ceará. Acta Botanica Brasilica 21:281-291. 

Fleming, T. H., C. Geiselman, & W. J. Kress. 2009. The 
evolution of bat pollination: a phylogenetic perspective. 
Annals of Botany 104:1017-1043. 

Fleming, T. H., E. T. Hooper, & D. E. Wilson. 1972. 
Three Central American bat communities: structure, 
reproductive cycles, and movement patterns. Ecology 
53:556-569.

Forzza, R. C., & E. M. C. Leme. 2015. Three new species 
of Encholirium (Bromeliaceae) from eastern Brazil. 
Phytotaxa 227:13-24.

Galileo, M. H. M., & U. R. Martins. 2010. Novas espécies 
de Prioninae e de Cerambycinae (Cerambycidae) da 
região Neotropical. Revista Brasileira de Entomologia 
54:32-37.

Governo federal do Brasil. 2005. Relatório final do 
grupo de trabalho interministerial para redelimitação 
do semi-árido nordestino e do polígono das secas. 
Ministério da Integração Nacional, Brasília DF.

Governo federal do Brasil. 2014. Lista das espécies 
terrestres e mamíferos aquáticos ameaçados de 
extinção do Brasil. ICMBIO. Portaria MMA no 444, 
de 18 de dezembro de 2014. <http://www.icmbio.gov.
br/cepsul/images/stories/legislacao/Portaria/2014/p_
m m a _ 4 4 4 _ 2 0 1 4 _ l i s t a _ e s p % C 3 % A 9 c i e s _
ame%C3%A7adas_extin%C3%A7%C3%A3o.pdf>

Giulietti, A. M., R. M. Harley, L. P. Queiroz, & 
A.  Rapini. 2006. To set the scene. Towards greater 
knowledge of the Brazilian semi-arid biodiversity (L.  P. 
Queiroz, A. Rapini & A. M. Giulietti, eds.). Centro de 
Gestão e Estudos Estratégicos, Brasília DF.

Gonzaga, P. A. D., R. J. R. Pinto, L. E. M. Machado, & 
J. M. Felfili. 2013. Similaridade florística entre estratos 



Mastozoología Neotropical, 25(1):81-88, Mendoza, 2018
http://www.sarem.org.ar - http://www.sbmz.com.br

L. A. C. Gomes et al.88

da vegetação em quatro florestas estacionais deciduais 
na bacia do Rio São Francisco. Rodriguésia 64:11-19.

Gregorin, R., & A. D. Ditchfield. 2005. New genus and 
species of nectar-feeding bat in the tribe Lonchophyllini 
(Phyllostomidae: Glossophaginae) from northeastern 
Brazil. Journal of Mammalogy 86:403-414.

Griffiths, T. A., & A. L. Gardner. 2008a. Subfamily 
Glossophaginae. Mammals of South America. Volume 
1. Marsupials, xenarthrans, shrews and bats (A. L. 
Gardner, ed.). The University of Chicago Press, Chicago 
and London. 

Griffiths, T. A., & A. L. Gardner. 2008b. Subfamily 
Lonchophyllinae. Mammals of South America. 
Volume 1. Marsupials, xenarthrans, shrews and bats 
(A. L. Gardner, ed.). The University of Chicago Press, 
Chicago and London.

Guimarães, M. M., & R. L. Ferreira. 2014. Cave bats 
in Brazil: new records and conservation challenges. 
Revista Brasileira de Espeleologia 2:1-33.

Gutiérrez, E., & J. Marinho-Filho. 2017. The 
mammalian faunas endemic to the Cerrado and the 
Caatinga. Zookeys 644:105-157.

Hijmans, R. J., S. E. Cameron, J. L. Parra, P. G. Jones, 
& A. Jarvis. 2005. Very high resolution interpolated 
climate surfaces for global land areas. International 
Journal of Climatology 25:1965-1978.

Kunz, T. H. 1982. Roosting ecology of bats. Ecology of bats 
(T. H. Kunz, ed.). Plenum press, New York.

Lapenta, M. J., & A. D. A. Bueno. 2015. Checklist of bats 
(Mammalia, Chiroptera) from Tocantins and Bahia, 
Brazil: a gradient from Cerrado, Caatinga and Atlantic 
Forest. Check List 11:32-37. 

Mares, M. A., M. R. Willig, & T. E. Lacher. 1985. The 
Brazilian Caatinga in South American zoogeography: 
tropical mammals in a dry region. Journal of 
Biogeography 12:57-69. 

Moreno-Valdez, A., R. L. Honeycutt, & W. E. Grant. 
2004. Colony dynamics of Leptonycteris nivalis 
(Mexican long-nosed bat) related to flowering Agave in 
northern Mexico. Journal of Mammalogy 85:453-459. 

Nassar, J. M., H. Beck, L. S. L. Sternberg, & T. H. 
Fleming. 2003. Dependence on cacti and agaves 
in nectar-feeding bats from Venezuelan arid zones. 
Journal of Mammalogy 84:106-116.

Nogueira, M. R., D. Dias, & A. L. Peracchi. 2007. 
Subfamília Glossophaginae. Morcegos do Brasil (N. R. 
Reis, A. L. Peracchi, W. A. Pedro & I. P. Lima, eds.). 
Nelio R. dos Reis, Londrina.

Nogueira, M. R., R. Gregorin, & A. L. Peracchi. 2014. 
Emended diagnosis of Xeronycteris vieirai (Mammalia: 
Chiroptera), with the first record of polyodontia for 
the genus. Zoologia 31:175-180.

Nogueira, M. R., A. Pol, L. M. Pessôa, J. A. Oliveira, 
& A. L. Peracchi. 2015. Small mammals (Chiroptera, 
Didelphimorphia, and Rodentia) from Jaíba, middle 
Rio São Francisco, northern Minas Gerais State, Brazil. 
Biota Neotropical 15:1-18.

Queiroz, J. A., Z. G. M Quirino, A. V. Lopes, & I. C. 
Machado. 2016. Vertebrate mixed pollination system 
in Encholirium spectabile: A bromeliad pollinated by 
bats, opossum and hummingbirds in a tropical dry 
forest. Journal of Arid Environments 125:21-30.

Ribeiro, J. F., & B. M. T. Walter. 1998. Fitofisionomias 
do bioma Cerrado. Cerrado: ambiente e flora (M. S. 
Sano & S. P. Almeida, eds.). Embrapa - CPAC, Brasília.

Sá-Neto, R. J., & J. Marinho-Filho. 2013. Bats in 
fragments of xeric woodland Caatinga in Brazilian 
semiarid. Journal of Arid Environment 90:88-94.

Santos, M., & H. T. Arita. 2002. Priority areas for the 
conservation of New World nectar-feeding bats. 
Columnar cacti and their mutualists (T.H. Fleming & 
A. Valiente-Banuet, eds.), The University of Arizona 
Press, Tucson.

Sazima, I., S.Vogel, & M. Sazima. 1989. Bat pollination 
of Encholirium glaziovii, a terrestrial bromeliad. Plant 
Systematics and Evolution 168:167-179.

SEIA (Sistema Estadualde Informações Ambientais 
e Recursos Hídricos). 2014. Vegetação Estado da 
Bahia. <http://www.inema.ba.gov.br/wp-content/files/
MTematicos_vegetacao.pdf>.

Solari, S. 2015. Xeronycteris vieirai. The IUCN Red List 
of Threatened Species 2015: e.T136321A22021092. 
<http://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.
T136321A22021092.en>.

Valiente-Banuet, A., M. D. C. Arizmendi, A. Rojas-
Martínez, & L. Domínguez-Canseco. 1996. 
Ecological relationship between columnar cacti and 
nectar-feeding bats in Mexico. Journal of Tropical 
Ecology 12:103-119.

Zortéa, M. 2003. Reproductive patterns and feeding 
habits of three nectarivorous bats (Phyllostomidae: 
Glossophaginae) from the Brazilian Cerrado. Brazilian 
Journal of Biology 63:159-168.


