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Abstract
The Lesser Bulldog Bat, Noctilio albiventris, is found in all major Brazilian phytogeographic domains. We extend the 
known distribution of this species in the Cerrado, where 3 specimens were collected in the municipality of Caxias, 
which is within the Cerrado domain of the state of Maranhão, northeastern Brazil. Our analysis of the COI gene 
confirms the morphological identification of the specimens, based on a 99.8–100% similarity with known sequences. 
This record extends the known distribution of N. albiventris 260 km to the east, in the state of Maranhão, and 986 km 
to the north, in the Cerrado biome. 
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Introduction
Noctilio Linnaeus, 1766 is the only genus in Noctilioni-
dae (Hood and Jones 1984, Nogueira et al. 2014). The 
2 species currently recognized—the Lesser Bulldog Bat, 
Noctilio albiventris Desmaret, 1818, and the Greater 
Bulldog Bat, Noctilio leporinus (Linnaeus, 1758)—occur 
in sympatry (Gardner 2008) and share the following 
diagnostic characters: cleft upper lip, 3 phalanges on the 
third finger, well-developed calcaneum and claws on the 
feet, and tail shorter than the uropatagium (Hood and 
Pitocchelli 1983, Reis et al. 2011). While similar in sev-

eral respects, these species can be promptly distinguished 
based on their body size (Khan et al. 2014). 

Noctilio albiventris is smaller than N. leporinus, having 
a wingspan of 400 mm (Hood and Pitocchelli 1983), head-
body length of 75 mm, and forearm length ranging from 55 
to 65 mm (Nowak 1991). Its pelage is also shorter than that 
of the latter species (Reis et al. 2013). Noctilio albiventris 
presents a wide but discontinuous range from southern 
Mexico to northern Argentina and western Uruguay (Reis 
et al. 2007, Gardner 2008), including the Caribbean Islands 
(López-Baucells et al. 2016). In Brazil, it is found in all 
major phytogeographic domains, including Amazônia 
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(Acre, Amazonas, Amapá, Pará, Roraima, Maranhão, and 
Mato Grosso states), Cerrado (Mato Grosso, São Paulo, 
Tocantins, and Minas Gerais), Caatinga (Bahia, Ceará, 
Piauí, Sergipe, and Minas Gerais), Pantanal (Mato Grosso 
do Sul), Atlantic Forest (Rio de Janeiro, São Paulo, Paraná, 
and Sergipe), and Pampa (Paraná) (Miretzki 2003, Gardner 
2008, Dias et al. 2009, Bezerra and Marinho-Filho 2010, 
Rocha et al. 2010, Peracchi and Nogueira 2010, Pavan et 
al. 2013, Reis et al. 2013, Nogueira et al. 2015, Garbino 
2016). We present here the first record of N. albiventris for 
the Cerrado in the state of Maranhão and extend the known 
distribution of this species in this biome.

Methods
Specimens were collected under the license IBAMA/
SISBIO 42670-3 and deposited in the Universidade Fed-

eral da Paraíba (UFPB), João Pessoa, Paraíba, Brazil. 
They were fixed in 10% formalin and then transferred 
to 70% alcohol. Body weight and forearm length were 
obtained, respectively, with a Pesola spring scale and 
a digital caliper, and age classes (juvenile/adult) were 
determined according to Brunet and Austad (2004). 
Total DNA was extracted from muscle tissue using the 
Promega Wizard Genomic DNA Purification kit, follow-
ing the manufacturer’s instructions. The mitochondrial 
cytochrome oxidase subunit 1 (COI) gene was amplified 
by polymerase chain reaction (PCR) using the primers 
LCO-1490 and HCO-2198, as described by Folmer et 
al. (1994). The samples were sequenced by the dideoxy-
terminal method of Sanger et al. (1977), using a Big Dye 
kit in an ABI Prism™ 3500 (Applied Biosystems, USA) 
automatic sequencer. The sequences were plotted on the 
BOLD Systems platform to obtain similarity. 

Figure 1. Variation in the ventral coloration of Noctilio albiventris from Caxias, state of Maranhão, northeastern Brazil. A. UFPB 9819. B. UFPB 
9818. C. View of the dorsal stripe, UFPB 9820.
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Results
New records. Brazil, Maranhão, East Maranhão mesore-
gion, center of the municipality of Caxias, Acrísio Cruz 
Street (04°51′32″ S, 043°21′22″ W), coll. Olímpio, 
APMO; Cardoso, FHS; Costa, CLS, 15 February 2017, 3 
adult males (UFPB9818–9820).

The neighborhood in Caxias where the new record 
originates has extensive tree cover and is located along 
the Itapecuru River. The specimens of N. albiventris were 
sharing their roost with individuals of Molossus rufus É. 
Geoffroy, 1805 (Molossidae) and Artibeus sp. Leach, 
1821 (Phyllostomidae, Stenodermatinae). 

Identification. The 3 specimens of N. albiventris ranged 
from 27.8 to 30.2 g, while forearm lengths ranged from 
62 to 64 mm. All specimens presented the typical dorsal 
stripe, but their coloration varied considerably, rang-
ing from grayish-brown to orange on the dorsum, and 
light-gray to orange on the venter (Fig. 1). In both mea-
surements and coloration these specimens are consistent 
with descriptions presented by Gardner (2008) and Reis 
et al. (2011, 2013). 

Results of the COI gene analysis confirm our mor-
phological identification of our specimens, with 100%, 
99.8%, and 99.8% similarity with data available in the 
BOLD Systems platform for specimens of N. albiventris 
from Guyana (Fig. 2). From these results, we infer that our 
specimens belong to the N. a. albiventris lineage. 

Discussion 
Noctilio albiventris roosts in caves, rock crevices, build-
ings, and tree holes, usually near water bodies (Hood 
and Pitocchelli 1983, Nogueira and Pol 1998, Alcantara 
et al. 2016). This species has also been recorded roost-
ing with Rhynchonycteris naso (Wied-Neuwied, 1820) 
(Emballonuridae) and species of Molossus É. Geoffroy, 
1805 (Hood and Pitocchelli 1983, Nogueira and Pol 
1998). The only previous record of N. albiventris for the 
state of Maranhão is in the municipality of Santa Inês, 

within the Amazon biome. Our specimens, therefore, 
are only the second record of this species in Maranhão 
and the first evidence of the occurrence of this species 
in the Cerrado biome in this state. Based on the previous 
nearest records in Maranhão (Santa Inês) and in the Cer-
rado biome (São Domingos River, Paranã, 12°54′50.8″ S, 
047°34′00.7″ W, Tocantins; Bezerra and Marinho-Filho  
2010), the known distribution of N. albiventris is extended 
by, respectively, about 260 km to the east and 986 km to 
the north (Fig. 3). 

Data from the COI gene reveals less than 1% of 
divergence with respect to N. albiventris specimens from 
Guyana, which is below the 3% limit established by Hebert 
et al. (2003) for separation of species and corroborate our 
morphological identification. This mitochondrial gene has 
been studied for several bat families (Noctilionidae, Phyl-
lostomidae, Vespertilionidae, and Molossidae) and is an 
effective tool for species identification (Clare et al. 2007, 
Clare et al. 2011, Gager et al. 2016). The subspecies, N. a. 
albiventris, to which we assign our Maranhão specimens, 
is the most widely distributed among the 3 subspecific 
taxa currently recognized for the species Noctilio albiven-
tris, and occurs from northern Venezuela to the Guianas, 
and along the greater Amazon basin and the Brazilian 
coast (Davis 1976, Gardner 2008, Pavan et al. 2013).

Acknowledegments
We are grateful to the Maranhão State Foundation for 
Technology and Scientific Research (FAPEMA). 

Authors’ Contributions
APMOlímpio: collected and identied specimens, ana-
lyzed genetic data, wrote and revised the manuscript; 
FHSC collected and identified specimens; CLSC col-
lected, extracted DNA and analyzed genetic data; ECF 
and MCBarros wrote and revised the manuscript.

References
Alcantara DMC, Souza CS, Graciolli G, Nihei SS (2016) New records 

of tree roosts of Noctilio albiventris from the Pantanal, Brazil. 
Studies on Neotropical Fauna and Environment 51 (3): 235–238. 
https://doi.org/10.1080/01650521.2016.1228749

Bezerra AMR, Marinho-Filho J (2010) Bats of the Paranã river valley, 
Tocantins and Goiás states, Central Brazil. Zootaxa 2725: 41–56.

Brunet AK, Austad SN (2004) Aging studies on bats: a review. Bio-
gerontology 5 (4): 211–222.  https://doi.org/10.1023/b:bgen.00000 
38022.65024.d8

Clare EL, Lim BK, Engstrom MD, Eger JL, Hebert PDN (2007) DNA 
barcoding of Neotropical bats: species identification and discovery 
within Guyana. Molecular Ecology Notes 7: 184–190. https://doi.
org/10.1111/j.1471-8286.2006.01657.x

Clare EL, Lim BK, Fenton MB, Hebert PD (2011) Neotropical bats: 
estimating species diversity with DNA barcodes. PLoS ONE 6 (7): 
e22648. https://doi.org/10.1371/journal.pone.0022648

Davis WB (1976) Geographic variation in the lesser Noctilio, Noctilio 
albiventris (Chiroptera). Journal of Mammalogy 57: 687–707.

Dias PAD, Santos CLC, Rodrigues FS, Rosa LC, Lobato KS, Rebelo JMM 
(2009) Espécies de moscas ectoparasitas (Diptera, Hippoboscoidea) 

Figure 2. Similarity obtained from the BOLD Systems platform for 
specimens of Noctilio albiventris from Caxias, state of Maranhão, 
northeastern Brazil.



316 Check List 14 (2)

de morcegos (Mammalia, Chiroptera) no estado do Maranhão. 
Revista Brasileira de Entomologia 53 (1): 128–133. https://doi.org/ 
10.1590/S0085-56262009000100027

Folmer OM, Black W, Hoeh L, Vrijenhoek R (1994) DNA primers for 
amplification of mitochondrial cytochrome c oxidase subunit I 
from diverse metazoan invertebrates. Molecular Marine Biology 
Biotechnology 3 (5): 294–299. 

Gager Y, Tarland E, Lieckfeldt D, Ménage M, Botero-Castro F, Rossiter 
SJ, Kraus RHS, Ludwig A, Dechmann DKN (2016) The Value of 
Molecular vs. Morphometric and Acoustic Information for Species 
Identification Using Sympatric Molossidae Bats. PLoS ONE 11 
(3): e0150780. https://doi.org/10.1371/journal.pone.0150780

Garbino GST (2016) Research on bats (Chiroptera) from the state of 
Sao Paulo, southeastern Brazil: annotated species list and bib-
liographic review. Arquivos de Zoologia, Museu de Zoologia da 

Universidade de São Paulo 47 (3): 43–128.
Gardner AL (2008) Family Noctilionidae Gray, 1821. In: Gardner AL 

(Ed) Mammals of South America. Volume 1, Marsupials, Xenar-
thrans, Shrews, and Bats. University of Chicago Press, Chicago, 
384–389.

Hebert PDN, Cywinska A, Ball SL, Ward JR (2003) Biological identi-
fications through DNA barcodes. Proceedings of the Royal Society 
of London (Series B, Biological Sciences) 270: 313–321. https://
doi.org/10.1098/rspb.2002.2218

Hood CS, Jones JK (1984) Noctilio leporinus. Mammalian Species 216: 
1–7. https://doi.org/10.2307/3503809

Hood CS, Pitocchelli J (1983) Noctilio albiventris. Mammalian Species 
197: 1–5. https://doi.org/10.2307/3503897

Khan FAA, Phillips CD, Baker RJ (2014) Timeframes of speciation, 
reticulation, and hybridization in the Bulldog Bat explained through 

Figure 3. Map showing locality records for Noctilio albiventris in the state of Maranhão, northeastern Brazil (1 and 2), along the Cerrado 
biome (medium gray; 2, 4–7, 9), and in a bordering area (3) in the Caatinga biome (dark gray). Localities 1 and 8 lie in the Amazon biome 
(light gray). 1 = Santa Inês, MA (03°39’51.94” S, 045°23’02.2” W), 2 = Caxias, MA (04°51’32” S, 043°21’22” W), 3 = Riacho Mocambinho, Jaíba, 
MG (15°05’49” S, 044°02’04” W), 4 = Unaí, MG (16°23’45.1” S, 046°54’09.92” W), 5 = Uberlândia, MG (18°54’52.59” S, 048°16’31.37” W), 6 = São 
José do Rio Preto, SP (20°48’42.3”S,  049°22’34.4”W), 7 = Cuiabá, MT (15°36’5.08” S, 056° 5’52.41” W), 8 = São Domingos, MT (15°17’20.44” S,  
59°03’26.31” W), 9 = São Domingos River, Paranã, TO (12°54’50.8” S, 047°34’00.7” W).



Olímpio et al. | Distribution of Noctilio albiventris in the Brazilian Cerrado 317

phylogenetic analyses of all genetic transmission elements. System-
atic Biology 63 (1): 96–110. https://doi.org/10.1093/sysbio/syt062

López-Baucells A, Rocha R, Bobrowierec P, Bernard E, Palmeirim J, 
Meyer C (2016) Field Guide to Amazonian Bats. Editora: INPA, 
Manaus, 168 pp. 

Miretzki M (2003) Morcegos do estado do paraná, Brasil (Mammalia, 
Chiroptera): Riqueza de espécies, distribuição e síntese do conhe-
cimento atual. Papéis Avulsos de Zoologia, Museu de Zoologia da 
Universidade de São Paulo 43 (6): 101–138.

Nogueira MR, Pol A (1998) Observações sobre os hábitos de Rhyn-
chonycteris naso (Wied-Neuwied, 1820) e Noctilio albiventris 
Desmarest, 1818 (Mammalia, Chiroptera). Revista Brasileira de Bio-
logia 58 (3): 473–480. https://doi.org/10.1590/S0034-710819980 
00300012

Nogueira MR, Lima IP, Moratelli R., Tavares VC, Gregorin R, Peracchi 
AL (2014) Checklist of Brazilian bats, with comments on original 
records. Journal of species lists and distribution. Check list 10 (4): 
808–821. https://doi.org/10.15560/10.4.808

Nogueira MR, Pol A, Pessoa LM, Oliveira JA, Peracchi AL (2015) 
Small mammals (Chiroptera, Didelphimorphia, and Rodentia) 
from Jaíba, middle Rio São Francisco, northern Minas Gerais 
state, Brazil. Biota Neotropica 15 (2): e20140126. https://doi.org/ 
10.1590/1676-06032015012614

Nowak RM (1991) Walker’s Mammals of the World. 5th edition. The 

Johns Hopinks University Press, Baltimore & London, 778 pp. 
Pavan AC, Martins FM, Morgante JS (2013) Evolutionary history of 

bulldog bats (genus Noctilio): recent diversification and the role of 
the Caribbean in Neotropical biogeography. Biological Journal of 
the Linnean Society 108: 210–224. https://doi.org/10.1111/j.1095-
8312.2012.01979.x

Peracchi AL, Nogueira MR. (2010) Lista anotada dos morcegos do 
Estado do Rio de Janeiro, sudeste do Brasil. Chiroptera Neotropi-
cal 16 (1): 508–519.

Reis NR, Peracchi AL, Pedro WA, Lima IP (2007) Morcegos do Brasil. 
Nélio Roberto dos Reis, Londrina, 256 pp. 

Reis NR, Peracchi AL, Pedro WA, Lima IP (2011) Mamíferos do Brasil. 
2nd edition. Nélio Roberto dos Reis, Londrina, 253 pp. 

Reis NR, Fregonezi MN, Peracchi AL, Shibatta OA (2013) Morcegos do 
Brasil: Guia de Campo. Technical Books, Rio de Janeiro, 260 pp.  

Rocha PA, Mikalauskas JS, Gouveia SF, Silveira VVB, Peracchi AL 
(2010) Bats (Mammalia, Chiroptera) captured at the campus of the 
Federal University of Sergipe, including eight new records for the 
state. Biota Neotropica 10 (3): 183–188. https://doi.org/10.1590/
S1676-06032010000300021

Sanger F, Nicklen S, Coulson AR (1977) DNA sequencing with chain-
terminating inhibitors Nucleotide sequence of bacteriophage X174 
DNA. Proceedings of the National Academy of Sciences USA 74 
(12): 5463–5467.


