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Molossidae) from Maranhao state, Brazil, based on
morphological and molecular data
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Abstract

Based on morphological and molecular data, we present the first record of Cynomops planirostris for the State of
Maranhio. The specimen was collected in the Inhamum Municipal Environmental Protection Area in Maranhao,
Brazil and characterized morphologically as an adult male with scrotal testicles, dorsal pelage reddish chestnut, with
ventral pelage slightly lighter in color, forearm length 34.70-34.80mm dental formula i:1/1, c:1/1, pm:1/2, m:3/3 = 26.
The sequence of the Cytochrome Oxidase I subunit (COI) molecular marker confirmed the morphological diagnosis
of the specimen as C. planirostris with significant similarities. The combined analysis of both morphological and
molecular confirmed the occurrence of C. planirostris in the Brazilian state of Maranhdo, in the Cerrado biome and
records extends the known geographic distribution of the species by 411.30 km.

Keywords: bat, morphology, DNA, cerrado.

Primeiro registro de Cynomops planirostris (Peters, 1865) (Chiroptera,
Molossidae) para o Estado do Maranhéo, com base em dados
morfolégicos e moleculares

Resumo

Com base em dados morfoldgicos e moleculares apresenta-se o primeiro registro de Cynomops planirostris para o
Estado do Maranhdo. O espécime foi coletado na Area de Protecio Ambiental Municipal do Inhamum, no Maranhéo,
Brasil e caracterizado morfologicamente como um macho adulto com testiculos escrotal, coloragao da pelagem dorsal
castanho avermelhado, pelagem ventral levemente mais clara, comprimento do antebrago variando de 34,70-34,80mm,
formula dentaria: i:1/1, c:1/1, pm:1/2, m:3/3=26. A sequéncia do marcador molecular Citocromo Oxidase subunidade [
(COI) confirmou a diagnose morfologica do espécime com C. planirostris com significante similaridade. A combinagado
dos dados morfoldgicos e moleculares confirmou a ocorréncia da espécie C. planirostris para o estado brasileiro do
Maranhao, no bioma Cerrado e registra a distribui¢do geografica da espécie em 411.30 Km.

Palavras-chave: morcego, morfologia, DNA, cerrado.

1. Introduction

The genus Cynomops, described by Thomas in 1920,
is a member of the family Molossidae, part of the order
Chiroptera. Five species are known to occur in Brazil
(Reis et al., 2006, 2011, 2013) — Cynomops abrasus
(Temminck, 1827), Cynomops greenhalli, Goodwin,
1958, Cynomops milleri (Osgood, 1914), Cynomops
paranus (Thomas, 1901), and Cynomops planirostris
(Peters, 1866).
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The morphology of Cynomops planirostris is
characterized by small ears, smaller than the head, narrow
and well-separated, with the internal border overlaying the
head; upper margin of the nostrils smooth, without warts;
conspicuous, oval-shaped anti-tragus; dorsal pelage clear
and opaque, reddish chestnut; ventral pelage ranging from
slightly lighter in color than the dorsum to whitish areas on
the chest and belly. Like other molossids, C. planirostris
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is insectivorous, presenting a diet based on large and
small insects (Esberard and Bergallo, 2008). The males
are larger than the females. The species is found between
Panama and Argentina (Reis et al., 2013).

In Brazil, the species has been recorded in the
following states (Reis et al., 2013; Santos et al., 2015):
Espirito Santo (Ruschi, 1951), Mato Grosso (Pine et al.,
1970), Sao Paulo (Vizotto and Taddei, 1976), Pernambuco
(Mares et al., 1981), Distrito Federal (Sa, 1998), Mato
Grosso do Sul (Pulchério-Leite et al., 1998), Minas Gerais
(Pedro and Taddei 1998), Goias (Rodrigues et al., 2002),
Parana (Miretzki, 2003), Bahia (Faria et al., 2006), Ceara
(Fabian, 2008), Sergipe (Rocha et al., 2010), Paraiba (Feijo
and Langguth, 2011), Piaui (Novaes et al., 2013), Amapa
(Silva et al., 2013), Roraima (Capaverde-Junior et al.,
2014), and Tocantins (Lapenta and Bueno, 2015).

The mitochondrial COI marker has been widely
used for the molecular identification of vertebrates. This
marker consists of a short fragment of 650 nucleotides,
originating at the 5’ extremity of the mitochondrial
Cytochrome Oxidase subunit I (COI) gene. Hebert et al.
(2003a, b) originally proposed the use of this marker for
the identification of species.

In the present study, a specimen of C. planirostris was
identified using morphological and molecular analyses.
The specimen was collected in Maranhao, and represents
the first record from this state, extending its known
distribution in Brazil.

2. Material and Methods

The C. planirostris specimen was collected in the
Cerrado savanna of the Inhamum Municipal Environmental
Protection Area (APA Inhamum), in the municipality of
Caxias, located in the eastern mesoregion of the Brazilian
state of Maranhdo (04°53°30” S, 43°24°53” W). The APA
Inhamum has a total area of 5,196.77 km? (Albuquerque,
2012). The region’s climate is dry sub-humid, with a mean
temperature of 27°C, and the predominant vegetation
is semi-deciduous seasonal forest with dense stands of
babacu palm in some areas (Conceigdo et al., 2012).
Two other types of vegetation are also found within the
APA Inhamum. One is gallery forest found adjacent to
the Inhamum stream, with a predominance of large trees,
and the other is typical open Cerrado savanna with small,
contorted trees and grassland (Conceigdo et al., 2007;
Barros, 2012).

The C. planirostris specimen was collected near the
stream using 3-m high mist-nets (12 m long, with a 25 mm
mesh) which were fixed to poles fixed in the ground.
The specimen was taken to the Genetic and Molecular
Biology Laboratory (GENBIMOL) at the Caxias campus
of Maranhdo State University (UEMA), where it was
photographed, euthanized, identified, weighed, sexed, and
measured using 300 mm digital calliper, and tissue samples
were collected (and stored in microbes with 70% alcohol).

The age class (juvenile or adult) of the specimen was
determined from its morphological characters, with the
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testicles being found in a scrotal position. The specimen
was fixed in 10% formalin and conserved in 90% alcohol.
A series of measurements were taken: right forearm (RF),
left forearm (LF), ear (E), tragus (T), foot (F), and tail (T).
Taxonomic identification was based on the classification keys
of Gregorin and Taddei (2002) and Reis et al. (2011, 2013).
The voucher specimen is deposited in the Mastozoology
Collection of the Federal University of Paraiba under
catalog number UFPB 9821. This study was authorized by
the Chico Mendes Institute for Biodiversity Conservation
(ICMBio) through license IBAMA/SISBIO: 42670-3.

The DNA of the muscle tissue was extracted using
the Wizard Genomic DNA Purification kit (Promega),
following the maker’s instructions. The mitochondrial
Cytochrome Oxidase subunit I (COI) gene was amplified
by Polymerase Chain Reaction (PCR) using the primers
LCO-1490 and HCO-2198 described by Folmer et al.
(1994). The sample was sequenced by the didesoxyterminal
method (Sanger et al., 1977) with the Big Dye kit in a
DNA ABI Prism™ 3500 automatic sequencer (Applied
Biosystems, USA).

The sequence was edited and aligned in BIOEDIT 7.0
(Hall, 1999), and plotted in the BOLD (Barcode of Life
Data) Systems v3 bioinformation platform (Ratnasingham
and Hebert, 2007) to verify the identification of the species
by comparison with sequences existing in the system.b

3. Results and Discussion

The specimen of C. planirostris recorded in the present
study was identified as an adult male with scrotal testicles,
dorsal pelage reddish chestnut, with lighter ventral pelage,
forearm length of 34.70-34.80mm, dental formula: i:1/1,
c:1/1, pm:1/2, m:3/3 = 26 (Figure 1). The morphological
identification is consistent with the characteristics defined
by Gregorin and Taddei (2002) and Reis etal. (2011,2013).
The specimen confirms the occurrence of this species in
the Brazilian state of Maranhdo and extends its known
distribution by 411.30 km (Figure 2).

The analysis of the COI molecular marker confirmed the
morphological diagnosis of the specimen as C. planirostris.
A sequence of 645 base pairs was obtained, with significant
similarities being found with the C. planirostris sequences
deposited in the BOLD platform (Figure 3).

Cynomops planirostris is very similar to C. paranus
and C. abrasus, but is smaller, with shorter forearms
and tail, and a distinct coloration pattern (Simmons and
Voss, 1998). Cynomops paranus is more darkly and
homogeneously colored, with more sheeny pelage, both
ventrally and dorsally. Cynomops abrasus has a smaller
cranium than C. planirostris (Gregorin and Taddei, 2002;
Reis et al., 2011).

Given its ample distribution, C. planirostris is found
in all Brazilian biomes, except the Pampas grasslands
(Santos et al., 2015). While the APA Inhamum has a
diverse bat fauna, the exact species richness is still unclear.
Olimpio et al. (2016) added 13 new species to the inventory
of bat species of the Cerrado ecosystems of Maranhao,
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Figure 1. Cynomops planirostris from the Cerrado savanna of Maranhdo, Brazil (Inhamum Municipal Environmental
Protection Area). (A) lateral view; (B) dorsal view, and (C) ventral view.
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Figure 2. Occurrence localities of C. planirostris in Brazil. The star indicates the site of the present record, the first known

occurrence of the species in the state of Maranhdo. The points indicate the occurrence of the species for Brazil. Source: the
authors.
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Identification of the species Cynomops planirostris
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Figure 3. Percentage similarity of the C. planirostris sample with sequences retrieved from the BOLD platform.

including the APA Inhamum, although the occurrence of
C. planirostris at this site was not recorded. The molossids
are considered to be the bats that fly at the highest levels,
above the forest canopy, and are thus captured in mist-nets
only rarely, which contributes to the disproportionately
reduced sampling of these species in inventories and
the relative lack of biological and even taxonomic data
(Marchesin et al., 2008). Besides the reduction of habitats
resulting from human activities, which promotes the
disappearance of species (Reis et al., 2012).

4. Conclusion

The combined analysis of both morphological and
molecular confirmed the occurrence of C. planirostris in
the Brazilian state of Maranhao, in the Cerrado biome.
This amplifies substantially the known distribution of this
species in Brazil, and in this biome, in particular.
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