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Resumen
En este trabajo, reportamos y describimos evidencia de una anomalía en el trago de 
un individuo de Artibeus lituratus, capturado en los Andes Centrales de Colombia. 
En junio de 2019, durante un trabajo de campo en el Departamento de Caldas, 
municipio de Aranzazu, quedó atrapado un individuo de A. lituratus con inusual 
forma de trago. Este individuo tenía un trago de forma cilíndrica y asimetría. El 
individuo fue recogido y depositado en el Museo de Historia Natural de la Univer-
sidad de Caldas (MHN-UCa). Se realizó una revisión de la literatura para encontrar 
casos similares utilizando motores de búsqueda, pero no se encontraron informes 
previos de la anomalía. Además, revisamos el trago de los especímenes en el MHN-
UCa y ninguno de ellos presentaba malformaciones similares. Concluimos que esta 
anomalía no se había registrado previamente en Chiroptera. 

Abstract
In this work, we report and describe evidence of an anomaly in the tragus of an 
individual of Artibeus lituratus, captured in the Central Andes of Colombia. During 
field work in the Department of Caldas, municipality of Aranzazu, one individual 
of A. lituratus with unusual tragus form was trapped. This individual had a tragus 
with cylindrical shape and asymmetry. The individual was collected and deposited 
at the Museum of Natural History of the University of Caldas (MHN-UCa). A liter-
ature review was conducted to find similar cases using searching engines, but no 
previous reports of the anomaly were find. Furthermore, we reviewed the tragus 
of vouchers at the MHN-UCa and none of these had similar malformations. We 
concluded that this anomaly has not previously registered in Chiroptera. 

Palabras clave: 
Murciélago; Malformaciones; Oído externo.

Keywords: 
Bat; Malformations; Outer ear.

_______________________________________________________________

Introduction
Among mammals, bats (Chiroptera) represent one of the most 

diverse groups with more than 1386 species (Burgin et al. 2018). 
Within this group there is an active and well-developed hearing sys-
tem known as echolocation (Griffin 1958). This system allows to re-
ceive and process ambient sounds using high frequency sound signals, 
which are amplified and filtered by the outer ear and then oriented 
towards the middle ear (Moss 2019, Lawrence & Simmons 1982). The 
outer ear of most bat species consists of two main parts, the pinna and 
tragus. Tragus is a prominent skin vertical lobe inside the ear (Hutson 
et al. 2001). The shape and size of tragus vary among species to the ex-
tent that differences can be used in taxonomic differentiation of some 
species (Metzner 1991). According to studies aiming to understand 
the role of tragus (Müller 2004, Firzlaff & Schuller 2003, Wotton et 
al. 1995), it has been suggested that this structure can generate spe-
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cific tracking signals for vertical sound localization to 
determinate the directionality of the rumbling echoes, 
although these vary according to the experiment and 
bat species (Chiu & Moss 2007, Metzner 1991). Altera-
tions in the tragus can cause some degree of change in 
the transfer characteristics of sound and enough bin-
aural differences to locate a target (Firzlaff & Schuller 
2004, Chiu & Moss 2007). Therefore, an anomaly in the 
tragus can be a serious problem for individuals that de-
velop it, threatening the survivability, but the latter can 
be influenced by their ecology. In an exceptional case 
for bats of the genus Rhinolophus that lack tragus, they 
can compensate the absence of this structure by using 
highly coordinated movements of the ears (Firzlaff & 
Schuller 2004).

Among Neotropical bat species, the family Phyllosto-
midae is characterized by the evolution of complex and 
differentiated structures for echolocation, and additio-
nal adaptation to frugivorous diets (Arias-Aguilar et al. 
2016). In general members of the subfamily Stenoder-
matinae tend to be more colorful than other phyllosto-
mids, and most of these bats are characterized by having 
white stripes on the face and some species have a white 
stripe in the middle of the back (Fleming 2003). The ears 
of Stenodermatinae bats are from small to medium size 
with rounded edges, often pale and having small tragus 
(Barquez et al. 1999).

Within Stenodermatinae, the common great fruit-
eating bat Artibeus lituratus (Olfers 1818) is a large spe-
cies (forearm = 71.7 mm, weight = 66 g) which is distri-
buted from Central Mexico to southern Brazil, Trinidad 
and Tobago and the Lesser Antilles (Gardner 2008, Rui 
et al. 1999). Artibeus lituratus feeds mainly on seeds of 
the genus Cecropia, Eriobothria, Ficus, Terminalia and 
Zyzygium (Heithaus et al. 1975, Galetti & Morellato 1994, 
Fatima & Marjorie 2007, Saldana-Vázquez et al. 2013, 
Montoya-Bustamante et al. 2016). This species uses as 
shelters tree trunks, palm leaves, caves, and occasiona-
lly human constructions (Morrison 1980). In Colombia, 
A. lituratus is distributed throughout the country, from 
tropical forests to agriculture and livestock systems, bet-
ween 0 and 2600 m (Solari et al. 2013, López-Aguirre & 
Pérez-Torres 2015).

Externally, the ears of A. lituratus is characterized 
by their rounded shape, shorter than the head, with a 
straight outer top margin and convex bottom margin. 
The tragus is well developed, leaf-shaped and having 
crenulation in the outer margin. The basal lobe is square. 
The tragus average size is between 5 and 7 mm, and in 
most specimens the tip of the tragus is yellow (Barquez 
et al. 1999, Tirira 2007, Reid 2009). In this work, we pre-
sent evidence of an anomaly in the tragus of an indivi-
dual of Artibeus lituratus, captured in the Central Andes 
of the department of Caldas, Colombia.

Material and methods
For the description of the anomaly, and to explore 

how common is the presence of anomalies in this struc-
ture we reviewed the tragus of 321 bat individuals of the 
families Phyllostomidae, Molossidae, and Vespertilioni-
dae deposited at the Museum of Natural History at the 
University of Caldas (MHNU-Ca), Manizales, Colombia. In 
addition, we performed a literature search on the plat-
forms Scopus, Web of Science and JSTOR using keywords 
such as anomalies, agrochemicals, bat, and malformation 
to locate publications that describe similar cases.

Results
During a field work in the vereda Alegrías, munici-

pality Aranzazu, Caldas (5°18’21.28”N, 75°29’38.94”W; 
1969 m) in June 2019, nine bats of the families Phyllos-
tomidae, Vespertilionidae, and Molossidae were captu-
red using mist nets. The sampling area is destinated to 
agricultural activities, specifically with monocultures of 
tree tomato, passion fruit, lulo, beans, and avocados. The 
cultures are treated every two weeks with agrochemicals 
(fertilizers and pesticides) to improve agricultural pro-
duction; this activity has been done for over 20 years.

Of the five bat species captured, two were indivi-
duals of A. lituratus, and one of them had an unusual 
tragus morphology. The tragus presented cylindrical 
shape and differed in size (right tragus 9.1 mm and left 
tragus 11.8 mm). The shape and size differed drastically 
from a normal tragus of conspecifics (Fig. 1), captured 
during the same sampling. The individual corresponds 
to an adult male. 

Figure 1. (A). Left side view of the tragus (11.8 mm) anomaly shape of A. lituratus. (B) Right side view of the tragus (9.1 
mm) shape anomaly of A. lituratus. (C) Right side view with normal tragus shape (5.3 mm) of an individual of A. lituratus 
captured during the same sampling.
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The specimen was preserved as skin and skull, with 
the body in 70% ETOH and deposited in the MHN-UCa 
(MHN-UCa 2726). The search for additional specimens 
with anomalies in the tragus was performed on 321 bat 
individuals. We could not find additional records of si-
milar anomalies neither on the MHN-UCa collections nor 
during the literature search.

Discussion
Apparently, the anomaly reported here represents a 

new case for Chiroptera. Commonly morphological ano-
maly can be caused by congenital malformations, defor-
mations or disruptions caused by environmental factors, 
genetic and unknown factors (Rojas & Walker 2012). 
In this case the main cause of the anomaly is unknown 
but could be associated to agrochemicals use, because is 
acknowledge declining bat populations due to pesticide 
usage (Frank 2017, Williams-Guillén et al. 2016), and 
furthermore, the exposure to insecticides may lead to he-
patic and muscular toxicity with consequences in flight 
capacity, reproduction, and metabolism of the bats (Oli-
veira et al. 2018). However, new sampling efforts should 
be performed to test this hypothesis and to discard post-
natal malformation of this structure.

Some of the most common anomalies described in 
bats are related to wing defects (Castillo-Figueroa & Pe-
rez-Torres 2018), unusual changes on the dental formula 
(Rui & Drehmer 2004), and the absence of pigmentation 
(Roncancio & Ramirez-Chaves 2008, Marin-Vasquez et al. 
2010, Velandia-Perilla et al. 2013). Another type of ano-
malies less known as the conjoined twins (Nogueira et 
al. 2017), and skeletal deformities (Kunz & Chase 1983, 
Romero & Pedersen 2017). We recommend continuing 
documenting and reporting anomalies in bats to unders-
tand the potential negative effects that can generate in 
individuals that present this unusual condition, and the 
causes of these morphological alterations (Benítez-Leite 
et al. 2007, Hoy et al. 2015).

Literature cited
Barquez RM, Mares MA, Braun JK. 1999. The Bats of Argentina. 

Special Publications. Museum of Texas Tech University 
42:1–275.

Benítez-Leite S, Macchi ML, Acosta M. 2007. Congenital malfor-
mations associated with toxic agricultural chemicals. 
Pediatría (Asunción) 34(2):111–121. http://dx.doi.
org/10.4067/S0370-41062009000400010 

Burgin CJ, Colella JP, Kahn P, Upham NS. 2018. How many spe-
cies of mammals are there? Journal of Mammalogy 
99(1):1–14. https://doi.org/10.1093/jmammal/
gyx147

Castillo-Figueroa AD, Pérez-Torres J. 2018. First records of wing 
defects in Phyllostomid bats from Colombia. Journal of 
Bat Research & Conservation 11(1):1–5. https://doi.
org/10.14709/BarbJ.11.1.2018.01

Chiu C, Moss CF. 2007. The role of the external ear in ver-
tical sound localization in the free flying bat, Ep-
tesicus fuscus. The Journal of the Acoustical So-
ciety of America 121(4):2227–2235. https://doi.
org/10.1121/1.2434760

Fatima V, Marjorie CMS. 2007. Determinación de la dieta de 
algunas especies de murciélagos (Mammalia: Chirop-
tera) de la cordillera Central de Venezuela. Revista FA-
RAUTE de Ciencias y Tecnología 2(2):5–15.

Firzlaff U, Schuller G. 2003. Spectral directionality of the ex-
ternal ear of the lesser spear-nosed bat, Phyllosto-
mus discolor. Hearing Research 185(1-2):110–122. 
https://doi.org/10.1016/S0378-5955(03)00281-8

Firzlaff U, Schuller G. 2004. Directionality of hearing in two 
CF/FM bats, Pteronotus parnellii and Rhinolophus 
rouxi. Hearing Research 197(1-2):74–86. https://doi.
org/10.1016/j.heares.2004.06.009

Fleming T. 2003. A Bat Man in the Tropics: Chasing El Duende. 
University of California Press.

Frank E. 2017. The Effects of Bat Population Losses on Infant 
Mortality through Pesticide Use in the U.S. Working 
Paper. Princeton University.

Galetti M, Morellato P. 1994. Diet of the large fruit-eating bat 
Artibeus lituratus in a forest fragment in Brazil. Mam-
malia 58(4):661–665. http://dx.doi.org/10.1515/
mamm.1994.58.4.657

Gardner AL (Ed.). 2008. Mammals of South America. Volume 
1: Marsupials, xenarthrans, shrews, and bats. Chicago, 
USA: Chicago Press. 690 pp. https://doi.org/10.7208/
chicago/9780226282428.001.0001

Griffin DR. 1958. Listening in the dark: The acoustic orientation 
of bats and men. New Haven, CT: Yale University Press.

Heithaus ER, Fleming TH, Opler PA. 1975. Foraging patterns 
and resource utilization in seven species of bats in 
a seasonal tropical forest. Ecology 56(1):841–854. 
https://doi.org/10.2307/1936295 

Hoy J, Swanson N, Seneff S. 2015. The high cost of pesticides: hu-
man and animal diseases. Poultry, Fisheries & Wildlife 
Sciences 3(1):1–18. http://dx.doi.org/10.4172/2375-
446X.1000132

Hutson AM, Mickleburgh SP, Racey PA. 2001. Microchirop-
teran bats: global status survey and conservation 
action plan. IUCN/SSC Chiroptera Specialist Group. 
IUCN, Gland, Switzerland and Cambridge. https://doi.
org/10.2305/IUCN.CH.2001.SSC-AP.1.en

Kunz TH, Chase J. 1983. Osteological and ocular anomalies in 
juvenile big brown bats (Eptesicus fuscus). Canadian 
Journal of Zoology 61(2):365–369.

Lawrence BD, Simmons JA. 1982. Echolocation in bats: the ex-
ternal ear and perception of the vertical positions of 
targets. Science 218(4571):481–483.  http://dx.doi.
org/10.1126/science.7123247

López-Aguirre C, Pérez-Torres J. 2015. Cranial and mandibular 
asymmetry in Artibeus lituratus (Chiroptera, Phy-
llostomidae) from Colombia. Universitas Scientiarum 
20(1):141–152. http://dx.doi.org/10.11144/Javeria-
na.SC20-1.acal

Marín-Vásquez A, Ortega-Rincón M, Ramírez-Chaves HE. 2010. 
Records of leucism in three species of Colombian bats: 
Carollia brevicauda, Artibeus jamaicensis and Lophos-
toma silvicolum (Phyllostomidae). Chiroptera Neotro-
pical 16(2):706–709.

Metzner W. 1991. Echolocation behaviour in bats. Science Pro-
gress Edinburgh 75(298):453–465.

Montoya-Bustamante S, Rojas-Díaz V, Torres-González AM. 
2016. Interactions between frugivorous bats (Chirop-
tera: Phyllostomidae) and Piper tuberculatum (Pipe-
raceae) in a tropical dry forest in Valle del Cauca, Co-



410

Tamayo-Zuluaga et al.

Rev. peru. biol. 27(3): 410 - 410 (Agosto 2020)

lombia. Revista de Biología Tropical 64(2):701–713. 
http://dx.doi.org/10.15517/rbt.v64i2.20689 

Morrison DW. 1980. Foraging and Day-Roosting Dynamics of 
Canopy Fruit Bats in Panama. Journal of Mammalogy 
61(1):20–29. http://dx.doi.org/10.2307/1379953 

Moss CF. 2018. Auditory Mechanisms of Echolocation in Bats. 
Oxford University Press. http://dx.doi.org/10.1093/
acrefore/9780190264086.013.102

Müller R. 2004. A numerical study of the role of the tragus in 
the big brown bat. The Journal of the Acoustical So-
ciety of America 116(6):3701–3712. https://doi.
org/10.1121/1.1815133 

Nogueira MR, Ventura A, Veiga CC. 2017. Dicephalic Parapa-
gus Conjoined Twins in a Large Fruit‐eating Bat, ge-
nus Artibeus (Chiroptera, Phyllostomidae). Anatomia 
Histologia Embryologia 46(4):319–324. https://doi.
org/10.1111/ahe.12271 

Oliveira JM, Losano NF, Condessa SS, et al. 2018. Exposure to 
deltamethrin induces oxidative stress and decrea-
ses of energy reserve in tissues of the Neotropical 
fruit-eating bat Artibeus lituratus. Ecotoxicology and 
Environmental Safety 148:684–692.  http://dx.doi.
org/10.1016/j.ecoenv.2017.11.024

Reid F. A. 2009. A Field Guide to the Mammals of Central Ame-
rica & Southeast Mexico. 2nd ed.  Oxford University 
Press, New York, 346 pp.

Rojas M, Walker L. 2012. Malformaciones Congénitas: As-
pectos Generales y Genéticos.  International Jour-
nal of Morphology 30(4):1256–1265. http://dx.doi.
org/10.4067/S0717-95022012000400003 

Romero V, Pedersen S. 2017. A new abnormality record in bats: 
A teratological condition or skull trauma due to tooth 
avulsion in Noctilio leporinus? Mammalia 82(5):494–
499. https://doi.org/10.1515/mammalia-2017-0043 

Roncancio N, Ramírez-Chaves HE. 2008. Registro de leucismo 
en Sturnira erythromos en los Andes centrales de Co-
lombia. Chiroptera Neotropical 14(2):412–414.

Rui A, Fabián M, Menegheti J. 1999. Geographical distribu-
tion and morphological analysis of Artibeus litura-
tus Olfers and Artibeus fimbriatus Gray (Chiroptera, 
Phyllostomidae) in Rio Grande do Sul, Brazil. Revista 
Brasileira de Zoologia 16(2):447–460. http://dx.doi.
org/10.1590/S0101-81751999000200011. 

Rui AM, Drehmer CJ. 2004. Anomalias e variações na fórmu-
la dentária em morcegos do gênero Artibeus Leach 
(Chiroptera, Phyllostomidae). Revista Brasileira de 
Zoologia 21(3):639–648. http://dx.doi.org/10.1590/
S0101-81752004000300026 

Saldaña-Vázquez RA, Sosa VJ, Íniguez-Dávalos LI, et al. 2013. 
The role of extrinsic and intrinsic factors in Neotropi-
cal fruit bat-plant interactions. Journal of  Mammalogy 
94(2):632–639. https://doi.org/10.1644/11-MAMM-
A-370.1

Solari S, Muñoz-Saba Y, Rodríguez-Mahecha JV, Defler TR, Ramí-
rez-Chaves HE, Trujillo F. 2013. Riqueza, endemismo 
y conservación de los mamíferos de Colombia. Masto-
zoología Neotropical 20:301–365.

Tirira D. 2007. Guía de campo de los mamíferos del Ecuador. Pu-
blicación especial sobre los mamíferos del Ecuador 6. 
Ediciones Murciélago Blanco. Quito, Ecuador, 576 pp.

Velandia-Perilla JH, Yusti-Muñoz AP, Sánchez-Martínez MA, et 
al.  2013. Leucism in leaf nosed bats (Chiroptera: Phy-
llostomidae) of Colombia. Boletín Científico. Centro de 
Museos. Museo de Historia Natural 17(2):87–94.

Williams-Guillén K, Olimpi E, Maas B, Taylor PJ, Arlettaz R. 2016. 
Bats in the Anthropogenic Matrix: Challenges and Op-
portunities for the Conservation of Chiroptera and 
Their Ecosystem Services in Agricultural Landscapes. 
In: Voigt CC, Kingston T, editors. Bats in the Anthro-
pocene: Conservation of Bats in a Changing World. 
Cham: Springer International Publishing. p. 151–186. 
https://doi.org/10.1007/978-3-319-25220-9_6.

Wotton JM, Haresign T, Simmons AA. 1995. Spatially dependent 
acoustic cues generated by the external ear of the big 
brown bat, Eptesicus fuscus. The Journal of the Acous-
tical Society of America 98(3):1423–1445. https://
doi.org/10.1121/1.413410

Agradecimientos / Acknowledgments:
We thank the Wildlife Conservation Society (WCS Colombia) and 
Corpocaldas because this record was obtained during a field trip 
supported by these institutions.  

Conflicto de intereses / Competing interests:
The authors declare no conflict of interest.

Rol de los autores / Authors Roles: 
AFT-Z, TV-R, HER-C: Conceptualización, curación de datos, Análisis 
formal, Investigación, Administración del proyecto, Recursos, Su-
pervisión, Validación, Visualización, Escritura - revisión y edición.

Fuentes de financiamiento / Funding: 
Corpocaldas and WCS (Colombia).

Aspectos éticos / legales; Ethics / legals: 
Los autores declaran no haber incurrido en aspectos antiéticos. 
Se solicitó permiso de colecta a Corpocaldas.


