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En la Portada 
Los fragmentos de bosques que aún persisten dentro de los ambientes antropizados, juegan un papel 
fundamental en la conservación de diferentes especies de animales. Diferentes organismos, usan los 
fragmentos de bosque como hábitats permanentes o como corredores de paso dentro de los 
agropaisajes. En la imagen se observa un ejemplar de Potos flavus en su hábitat. 
(Fotografía de Mopan-Chilito et al. 2023) 
 
El logo de la AMMAC: “Ozomatli” 
El nombre de “Ozomatli” proviene del náhuatl, se refiere al símbolo astrológico del mono en el 
calendario azteca, así como al dios de la danza y del fuego. Se relaciona con la alegría, la danza, el canto, 
las habilidades. Al signo decimoprimero en la cosmogonía mexica. “Ozomatli” es una representación 
pictórica del mono araña (Ateles geoffroyi), la especie de primate de más amplia distribución en México. 
“Es habitante de los bosques, sobre todo de los que están por donde sale el sol en Anáhuac. Tiene el 
dorso pequeño, es barrigudo y su cola, que a veces se enrosca, es larga. Sus manos y sus pies parecen 
de hombre; también sus uñas. Los Ozomatin gritan y silban y hacen visajes a la gente. Arrojan piedras y 
palos. Su cara es casi como la de una persona, pero tienen mucho pelo.” 
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Comments on reproduction of Myotis dinellii in San Juan, 
Argentina

Observaciones sobre la reproducción de Myotis dinellii en San 
Juan, Argentina
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Myotis dinellii forms groups of 3 to 80 individuals and inhabits natural and anthropic environments.  Despite having a wide distribution in 
Argentina, the information available on its reproduction is scarce, so the aim of this paper is to provide information on its reproductive activity 
and !ll some gaps in the knowledge of its biology.  The reproductive activity of a colony of M. dinellii inhabiting a bridge (2.26 m high, 9.60 m 
long, 14 m wide) in the department of Ullum, San Juan, Argentina, was recorded.  Two mist nets were placed on both sides of the bridge from 
20:00 hr to 06:00 hr.  Sex, age and reproductive condition were recorded for each specimen.  From March 2018 to January 2020, with a sampling 
e"ort of 1,350 net-hr, 49 individuals were captured, consisting of 41 females (29 lactating and 12 non-lactating) and 8 males (4 with scrotal 
testes and 4 with abdominal testes).  There were 29 births in the !rst days of December and lactation until the !rst days of January.  The colony 
occupied the bridge from November to the beginning of March.  These results constitute the !rst reproductive data of M. dinellii obtained from 
a systematic study of a colony.  These studies are necessary to increase the general knowledge of the reproductive patterns of the species in 
Argentina.

Key words: Central western Argentina; colony; reproductive status; Vespertilionidae; yellowish bat. 

Myotis dinellii forma grupos de 3 a 80 individuos y habita en ambientes naturales y antrópicos.  A pesar de tener una amplia distribución en 
Argentina, la información disponible sobre su reproducción es escasa, por lo que el objetivo de este trabajo es proporcionar información refe-
rida a su actividad reproductiva y llenar algunos vacíos en el conocimiento de su biología.  Se registró la actividad reproductiva de una colonia 
de M. dinellii que habita en un puente (2.26 m de alto, 9.60 m de largo, 14 m de ancho) en el departamento de Ullum, San Juan, Argentina.  Se 
colocaron 2 redes de niebla en ambos lados del puente desde las 20:00 hr a 06:00 hr.  De cada ejemplar se registró el sexo, edad y condición 
reproductiva.  Desde marzo de 2018 a enero de 2020, con un esfuerzo de muestreo de 1,350 hr/red se capturaron 49 individuos, consistentes 
en 41 hembras (29 lactantes y 12 no lactantes) y 8 machos (4 con testículos escrotales y 4 con testículos abdominales). Se registraron 29 naci-
mientos en los primeros días del mes de diciembre y lactancia hasta los primeros días de enero.  La colonia ocupó el puente desde noviembre 
hasta principios de marzo.  Estos resultados constituyen los primeros datos reproductivos para M. dinellii basados en un seguimiento sistemá-
tico de una colonia.  Estos estudios son necesarios para incrementar el conocimiento general de los patrones reproductivos de las especies en 
Argentina.

Palabras clave: Centro oeste de Argentina; colonia; estado reproductivo; murciélago amarillento; Vespertilionidae.
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The reproductive cycle of bats is in$uenced by resource 
availability, rainfall and seasonality (Tuttle and Stevenson 
1982; Racey and Entwistle 2000; Altringham 2011).  Gener-
ally, species from temperate zones have one reproductive 
cycle with an annual birth peak (monoecious) and those 
from tropical zones have two annual cycles (polyesters), and 
may have a uni- or bimodal reproductive period with a long 

period of sexual inactivity, or they may reproduce continu-
ously throughout the year (Racey and Entwistle 2000; Filho 
et al. 2007; Barclay and Fleming 2020).

Most vespertilionid bats from temperate areas display 
a seasonal monoestry, generally connected with hiberna-
tion (Krutzsch 2000; Araújo et al. 2013).  They give birth 
from late spring to early summer, depending on insect 
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availability, which is in turn determined by rainfall patterns 
and increased temperature (Happold and Happold 1990; 
Hoying and Kunz 1998; Racey and Entwistle 2000; Burles et 
al. 2009; Araújo et al. 2013).  However, resource availability 
and abundance do not always produce a positive energy 
e"ect on females, in$uencing their gestation stages and 
the end of the lactating periods (Marques-Aguiar 1986).

The genus Myotis includes 139 species distributed 
worldwide, except at the poles (Mammal Diversity Data-
base 2020; www.mammaldiversity.org).  Twenty-two of 
them are present in South America (Gardner 2008; Moratelli 
et al. 2011, 2013, 2019; Díaz et al. 2016), with 12 in Argen-
tina (Barquez and Díaz 2020).  In the Neotropics, the genus 
Myotis does not show a unique and constant reproductive 
pattern (Sosa et al. 1996).  For instance, M. keaysi exhibits a 
seasonal monoestry, M. oxyotus a bimodal poliestry with 2 
pregnancy events and M. nigricans has 2 or 3 reproductive 
seasons without postpartum estrus.  Moreover, previous 
studies have reported random ovulatory events and preg-
nancy periods from 50 to 60 days in some species of this 
genus (Wilson 1971; Studier and O’Farrell 1972; Myers 1977; 
Wimsatt 1979; Krutzsch 2009).

Myotis dinellii (yellowish bat) is mainly distributed in 
Argentina, with scarce records in Bolivia and Brazil (Díaz et 
al. 2016; Barquez and Díaz 2020).  This species is categorized 
as of Least Concern both by the UICN and at a national level 

(Díaz et al. 2013; Díaz and Barquez 2016).  It lives in family 
groups of about 3 to 80 individuals and inhabits both natu-
ral and anthropic environments (Barquez and Díaz 2020).  It 
was !rst described by Thomas (1902) but later, LaVal (1973) 
considered it as a subspecies of M. levis.  Finally, Barquez 
(2006) adopted its traditional designation, considering its 
valid status as a full species, recognizing that both are in 
sympatry (Barquez 2006; Miranda et al. 2013).  Even though 
it has a widespread distribution in Argentina, there is lim-
ited information about its biology, and particularly about 
its reproduction (Barquez and Díaz 2020).  We provide new 
data about the biology of this species and hence contribute 
to improving our knowledge about these mammals.

The study area is a refuge located under a bridge over a 
drainage channel in the dock of Ullum Dam (31° 26’ 37.05” 
S; 68° 39’ 31.90” W; Figure 1) at Ullum department, 20 km 
northwest of San Juan city, Argentina.  The bridge is used 
for drainage and overhead for the passage of vehicles, it has 
several cracks in the roof that are used as shelter by bats, 
the bridge measures: 2.26 m high, 9.60 m long and 14 m 
wide (Figure 2).

The area’s landscape is typical of the ecoregion Monte 
de Sierras and Bolsones, characterized as an open xeric 
scrubland dominated by species of the Zygophyllaceae 
and legume families related to small sized shrubs, cacti and 
some herbaceous plants (Burkart et al. 1999).  The climate 

Figure 1.  Geographical location of the Myotis dinellii colony studied (red star) in Ullum department, province of San Juan Argentina.
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is of the subtype BWwkb, typical of a hyper-arid desert, 
according to Köppen’s phytoclimate model (Köppen 1931).  
About 72 % rainfall is concentrated in summer, with an 
annual average of 84 mm.  The e"ect of water de!cit is pro-
duced by not only low rainfall but also an annual average 
temperature of 20 °C, with a minimum average of 16 °C and 
a maximum average of 40 °C (Atlas Socioeconómico de la 
provincia de San Juan 1980; www.atlas.unsj.edu.ar).

The Myotis dinellii colony was surveyed between March 
2018 and January 2020, observations were made once per 
month, completing a total of 23 days.  The captured speci-
mens were identi!ed by comparing its external morpholog-
ical traits with descriptions provided by Barquez and Díaz 
(2020) and with the assistance of the specialist Dr. M. Díaz.  
To determine the occurrence of specimens, we observed 
the cracks in the bridge at daytime and placed 2 mist nets 
(12 m x 2.30 m and 15 m x 3 m) on either side when we iden-
ti!ed the presence of individuals.  The nets were open from 
20:00 hr to 6:00 hr and were checked every 30 min with a 
sampling e"ort was 1,350 net-hr.  We registered sex, age 
and reproductive state of the captured individuals and one 
nail was dark-coloured to avoid duplicating information of 
the same individual.  To classify them as juveniles or adults, 
we analyzed the degree of ossi!cation of the phalangeal 

epiphyses and pelage colour and texture (Kunz and Parsons 
2009).  The reproductive state of females was determined 
by observation and abdominal palpation, identifying active 
or inactive females according to the presence or absence of 
milk in their mammary glands.  Active females were classi-
!ed as pregnant (by abdominal palpation) and lactating (by 
observation of mammary glands enlarged by milk produc-
tion and nipples without fur around them; Kunz and Par-
sons 2009).  In males, the reproductive state was assessed 
by the position of the testes.  We de!ned as inactive those 
males exhibiting abdominal testes, and active those with 
scrotal testes (Kunz and Parsons 2009).

It is important to highlight that the identi!cation of 
these external morphological traits does not provide evi-
dence to detect an early pregnancy or the occurrence of 
spermatogenesis or oogenesis processes.  Moreover, infor-
mation about sperm storage, delayed implantation, embry-
onic development and some other reproductive events is 
necessary to determine the reproductive pattern of a spe-
cies and to describe its reproductive biology (Miotti 2020).

We found no specimens occupying the bridge crevices 
between early March and late November 2018, in Febru-
ary 2019 and from early April to November 2019.  We only 
recorded specimens during the calving and lactation sea-

Figure 2.  Bridge inhabited by Myotis dinellii colony in Ullum department, province of San Juan Argentina.  Photography: E. G. Ruiz-Estebes.
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son, 8 individuals (2 males with scrotal testes, 1 male with 
abdominal testes and 5 lactating females) were captured 
in December 2018, 4 females (1 lactating and 3 non-lac-
tating) in January 2019, 1 lactating female in March 2019, 
22 females (21 lactating and 1 non-lactating) in December 
2019, and 14 individuals (2 males with scrotal testes, 3 males 
with abdominal testes, 2 lactating females and 7 non-lactat-
ing females) in January 2020 (Table 1).  It was con!rmed that 
the specimens occupy the refuge during the last period of 
pregnancy (end of November) and remain there until lacta-
tion ends and the young can $y (beginning of March).

Bats inhabit a wide variety of refugees, both natural and 
arti!cial.  They can use them temporally, for sheltering, mat-
ing or other social interactions, or permanently, for shel-
tering, reproduction, gestation and care of their o"spring 
until they become independent (Kunz 1982; Kunz and Fen-
ton 2005; Torres-Flores et al. 2012).  The analyzed M. dinellii 
colony temporally used the bridge cracks to give birth and 
parental care of o"spring development until their indepen-
dence (Figure 3).

Table 1.  Frequency and monthly distribution of the reproductive status of females 
and males captured at the bridge, Ullum department, province of San Juan Argentina.

Reproductive state Number of 
individuals Month and year

Lactating females 5 December 2018

Males with scrotal testes 2 December 2018

Male with abdominal testes 1 December 2018

Lactating females 1 January 2019

Non-lactating females 2 January 2019

Lactating females 1 March 2019

Lactating females 21 December 2019

Non-lactating females 1 December 2019

Males with scrotal testes 2 January 2020 

Male with abdominal testes 3 January 2020 

Lactating females 2 January 2020 

Non-lactating females 7 January 2020 

Figure 3.  Specimens found in Ullum department, province of San Juan Argentina.  a) Juveniles in the shelter.  b) Adults and juveniles.  c) A lactating female, with a developed mam-
mary gland, shown in detail.  Photography: E. G. Ruiz-Estebes.
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Some Myotis species present in Argentina, such as M. 
chiloensis, M. levis and M. riparius, display a seasonal mono-
estry as reproductive pattern (LaVal and Fitch 1977; Pearson 
and Pearson 1989; Miranda et al. 2010; Araújo et al. 2013; 
Farias et al. 2015) while others (e.g., M. albescens) are poly-
estric (Myers 1977; Wilkinson and McCracken 2003).  Previ-
ous studies of M. dinellii from other regions of Argentina 
have provided information about the reproductive season, 
ranging from spring to summer (Barquez et al. 1999).  They 
have reported the occurrence of females with open vaginas 
in January, February and March, females with closed vagi-
nas in January, February, March and October, males with 
abdominal testes January, March and October, and males 
with scrotal testes in March (Alurralde et al. 2017).

The colony analyzed in this study comprises a few males 
and several females sheltering from the end of gesta-
tion, when giving birth until the completion of the lacta-
tion period of their o"spring.  Females gave birth in early 
December and lactation was recorded until early January.  
Usually, the average lactation length is 40.9 days, a variable 
condition among species as it depends on the time to grow 
and become independent required by o"spring (Kunz and 
Fenton 2005).  For instance, Myotis velifer females have been 
observed nursing their babies after they have developed 
the $ight ability (Bishop et al. 1992; Balmori 1999).

The colony is in an area with high tourist activity, as it 
is located at the bottom of a bridge at the entrance of a 
nautical complex.  Motorcycles and quad bikes often pass 
under the bridge, and there have also been attempts to 
destroy the refuge by setting !res under the bridge near 
the crevices where the colony lives.  To generate protection 
measures for this colony, it was recently declared a SICOM 
(Site of Importance for the Conservation of Bats) endorsed 
by RELCOM (Latin American and Caribbean Network for the 
Conservation of Bats).

Based on gathered information and considering our 
study area has a marked seasonality with estimated tem-
perature and rainfall (dry and rainy seasons), we found that 
M. dinellii displays a seasonally monoestrous reproduction, 
with a short reproductive cycle.  Such a pattern, in$uenced 
by climate and food resources, is typical of insectivore bats 
(Bernardi et al. 2014). 

These results constitute the !rst reproductive data of M. 
dinellii obtained from a systematic study of a colony.  We 
highlight the importance of carrying out similar studies to 
improve research methods and increase knowledge about 
the reproductive patterns of most species in di"erent envi-
ronments in Argentina.
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New records of small mammals in American barn owl, Tyto furcata 
pellets from southeastern Ecuador

Nuevos registros de pequeños mamíferos en egagrópilas de 
lechuza campanaria americana, Tyto furcata, en el sureste de 
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Owl pellet analysis is an e!cient alternative for assessing small mammal community composition.  In Ecuador previous analyses exist of 
American barn owl, Tyto furcata, pellets from the Paci"c lowlands and Interandean valleys, underlining high rodent consumption.  We describe 
for "rst time, the diet of T. furcata in the southern Amazonian region of Ecuador, highlighting the abundance and distribution of prey mammals.  
We collected pellets of a T. furcata in the town of Paquisha; located in the western foothills of the mid-Nangaritza River basin of the Cordillera 
del Cóndor.  We disaggregated the pellets, separated bones structures such as skulls and pairs of mandibles to estimate the minimum number 
of prey individuals.  We identi"ed prey using taxonomic keys and by comparison with museum reference material.  We found principally small 
mammals as prey: 2 Didelphidae and 5 Cricetidae.  Delicate long-tailed mouse, Oligoryzomys delicatus, constitutes the southernmost record of 
its distribution; Bishop’s slender opossum, Marmosops bishopi, is the species’ "rst record in Zamora Chinchipe province.  Yungas grass mouse, 
Akodon aerosus, and O. delicatus were the most abundant prey, so we can suggest that they are both common in this locality.  Owl pellets 
analysis of T. furcata was e!cient to record small mammal diversity in this previously poorly researched area.  Skulls found increase museum 
material, poorly represented for some species and also in the province.  Finally, we highlight T. furcata as a predator of these small mammals, 
an important aspect of the species’ natural history and of its prey. 

Key words: Natural history; rodents; species diversity; Strigiformes; trophic ecology; Zamora Chinchipe.

El análisis de egagrópilas de búhos es una alternativa e"ciente para evaluar la composición de la comunidad de pequeños mamíferos.  En 
Ecuador, existen análisis previos de egagrópilas de la lechuza de campanario americana, Tyto furcata en las tierras bajas del Pací"co y en los 
valles interandinos, resaltando un alto consumo de roedores.  Describimos por primera vez la dieta de T. furcata en la región amazónica, sureste 
del Ecuador, resaltando la abundancia y distribución de los mamíferos presa.  Colectamos egagrópilas de un individuo de T. furcata en Paquisha, 
cuenca del río Nangaritza, ladera oeste de la Cordillera del Cóndor.  Disgregamos las egagrópilas, separamos huesos y otros restos de presas. 
Usamos las estructuras únicas como los cráneos y pares de mandíbulas para identi"car y estimar el número mínimo de individuos de presa.  
Identi"camos las presas usando claves taxonómicas y por comparación con material de referencia museológico.  Encontramos principalmente 
pequeños mamíferos como presas: 2 didelphidos y 5 cricétidos.  El ratón colilargo delicado, Oligoryzomys delicatus, es el registro más austral 
de su distribución; la marmosa esbelta de Bishop, Marmosops bishopi, es el primer registro en la provincia de Zamora Chinchipe.  El ratón 
campestre de las Yungas, Akodon aerosus y O. delicatus fueron las presas más abundantes, por lo que podemos sugerir como comunes en la 
localidad.  El análisis de las egagrópilas de T. furcata fue e"ciente para registrar la diversidad de pequeños mamíferos en esta área previamente 
poco estudiada.  Los cráneos encontrados aumentaron el material museológico, antes poco representado para algunas especies y también en 
la provincia.  Finalmente destacamos a T. furcata como depredador de estos pequeños mamíferos, un aspecto importante de la historia natural 
del ave y de las presas.

Palabras clave: Diversidad de especies; ecología tró"ca; historia natural; roedores; Strigiformes; Zamora Chinchipe.

© 2023 Asociación Mexicana de Mastozoología, www.mastozoologiamexicana.org

Owls (Aves: Strigiformes) usually swallow their prey whole 
or in large pieces, and then regurgitate a pellet containing 
indigestible matter such as bones, fur, feathers and other 
keratinous material (Marti 1973).  These regurgitated bones, 
mainly skulls and jaws, provide ecological and biogeo-
graphical information on communities of small mammals.  
Large set of data about prey species and their frequencies, 
richness, and diversity with low "eld e$ort, can be obtained 
from these kinds of samples (Ferri et al. 2021).

The American barn owl, Tyto furcata (Temminck, 
1827), has a widespread American distribution, and occu-
pies a broad range of open urban to rural habitats.  Its 
diet is principally made up of small mammals of which 
most are rodents (Marti et al. 2020).  In Ecuador, previ-
ous work on this species’ diet is also based on its pellets 
and come from rural areas or agricultural habitats in the 
Paci"c lowlands (Moreno 2010; Brito et al. 2015), and cit-
ies and rural areas in Andean valleys (Moreno and Román 
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2013; Vásquez-Ávila et al. 2018; Cadena-Ortiz et al. 2019).  
All of these underlines the high consumption of rodents.  
This note describes for "rst diet records of T. furcata in the 
south Amazonian region of Ecuador, our objective being 
to document the species’ diet composition to "ll distribu-
tional gaps of mammalian species. 

Pellets were collected during 2 periods (November 2019 
and November 2022), within the indoor coliseum (3° 55’ 56” 
S, 78° 40’ 38” W; 800 m; Figure 1) in the town of Paquisha, 
Zamora Chinchipe province.  Paquisha lies adjacent to the 
Nangaritza River in the western foothills of the Cordillera del 
Cóndor, southeastern Ecuador.  Paquisha is an urbanized 
area of 1 km2 surrounded by cattle pastures and "eld crops; 
remnants of native forest are restricted to riverbanks and 
in scattered patches.  It has a population of 3,854 people; 
its economy is based principally on mining, and to a lesser 
extent on agriculture and livestock (INEC 2010).  From 2018 
to the present, one of the authors of this note, F. Castillo, 
who lives in Paquisha, has frequently seen an individual of 
T. furcata roosting inside the coliseum and 2 other individu-
als 200 m from the coliseum, under the bridge that crosses 
the Nangaritza River, roosting right above the water. 

The collected pellets from the coliseum were air dried 
during 3 days, then soaked them in water, and disaggre-
gated them to separate bones and other prey remains.  We 
used the unique structures, such as skulls and pairs of man-
dibles, to estimate the minimum number of prey individu-
als involved.  For the identi"cation of prey, we used taxo-
nomic keys (Diaz-Nieto et al. 2016; Brito et al. 2021) and also, 
some were compared with reference material deposited at 
the Instituto Nacional de Biodiversidad (INABIO).  In order 

to identify if T. furcata has a preference for prey according 
to its weight in this locality, we made a spreadsheet on 
Microsoft Excel ver. 12.0, to estimate a correlation between 
frequency and weight of species.  The weight was averaged 
from museum specimens available at INABIO, at least two 
adults of each sex (Table 1).

During our "rst sampling, we collected 17 pellets and 
38 g of pellet debris, and turned up 48 individuals of 6 spe-
cies: Yungas grass mouse, Akodon aerosus (13 ind.), delicate 
long-tailed mouse, Oligoryzomys delicatus (16 ind.), Yungas 
Amazonian Hylaeamys, Hylaeamys yunganus (8 ind.), West-
ern Amazonian water rat, Nectomys apicalis (3 ind.); Bishop’s 
slender opossum, Marmosops bishopi (5 ind.), Waterhouse’s 
mouse opossum, Marmosa waterhousei (3 ind.).  The second 
sampling resulted in 4 pellets and 9 g of pellet debris which 
contained 14 individuals of 3 species: Alberto Carcelén’s 
spiny mouse, Neacomys carceleni (8 ind.), M. bishopi (5 ind.) 
and a bird, not identi"ed (Table 1; Figure 2).

The Cordillera del Cóndor, as an isolated mountain ridge, 
is a hotspot of species richness and endemism of plants 
(Schulenberg and Awbrey 1997) and animals (Guayasamin 
and Bonaccorso 2011).  Despite this, few studies on mam-
mals have been carried out there, although these have 
already made it possible to describe endemic mammals, 
such as Caenolestes condorensis (Albuja and Patterson 
1996) or Neacomys auriventer (Brito et al. 2021).  In addition, 
an expedition in the upper Nangaritza river basin, with a 
sample e$ort of 25,680 hr, only 2 cricetids were captured 
(A. aerosus and Thomasomys sp.; Boada 2011); this high-
light again the value of owl pellet analysis as an e!cient 
alternative for assessing small mammal community com-
position.

Figure 1.  An American Barn Owl Tyto furcata inside of the indoor coliseum of Paqui-
sha, Ecuador.  The arrow indicates a pellet just regurgitate.

Table 1.  Small mammals recovered from Tyto furcata pellets, Paquisha, Zamora 
Chinchipe, Ecuador.

Order/Family/Species Individuals Average weight (g)

Didelphimorphia

 Didelphidae

Marmosops bishopi (Pine, 1981) 10 33.0

Marmosa waterhousei (Tomes, 1860) 3 27.8

Rodentia

 Cricetidae

Akodon aerosus Thomas, 1913 13 28.5

Oligoryzomys delicatus (J. A. Allen & 

Chapman, 1897) 16 21.7

Hylaeamys yunganus (Thomas, 1902) 8 40.5

Nectomys apicalis Peters, 1861 3 155.7

Neacomys carceleni Hershkovitz, 

1940 8 15.9

Aves 1 ?

Total 62
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The prey found in T. furcata pellets from Paquisha 
brought to light biogeographical information as to the 
southernmost world distribution record for O. delicatus and 
the "rst record in Zamora Chinchipe province for M. bishopi.  
Also, we can suggest that the most prey recorded herein, 
A. aerosus and O. delicatus, are common in Paquisha, con-
sidering to T. furcata as an opportunist predator with wide 
trophic niche, i.e., minimum prey selectivity (Cadena-Ortiz 
et al. 2019), and that we found a non-signi"cant correla-
tion between prey frequency and its weight (r2 = 0.246; P = 
0.257), so in Paquisha T. furcata could hunt the most abun-
dant prey regardless of the amount of biomass.

Recovered skulls also increase museum material and 
become a potential source of DNA (Taberlet and Fumagalli 
1996).  Previously in INABIO, N. apicalis was only repre-
sented by 7 specimens; M. waterhousei, only by 3, and none 
from Zamora Chinchipe province; and for N. carceleni, only 
4 for Zamora Chinchipe.  Finally, we provide evidence of the 
ecological relationship of all the small mammals recorded 
in these pellets and T. furcata as their predator.  The present 
"ndings unveil the "rst records of M. bishopi and M. water-
housei as prey of T. furcata.  Previously, the only Didelphid 
recorded was Marmosops caucae (Brito et al. 2015).  Also, 
from known Cricetidae prey,  only A. aerosus was previously 
recorded as prey of T. furcata (Brito et al. 2015).
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Acoustics records of three Pteronotus species from Vichada, 
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Registros acústicos de tres especies de Pteronotus en Vichada, 
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Insectivorous bats of the genus Pteronotus are considered rare or uncommon because they are di#cult to capture with traditional me-
thods (i.e., mist nets and harp traps).  However, these bats have a distinct echolocation call design that enables their detection and recognition 
acoustically.  In this note, we report the presence of 3 species of bats of the Pteronotus genus based on acoustic records from the department 
of Vichada in Colombia and we present a brief characterization of the echolocation calls for each species.  We conducted passive acoustic mo-
nitoring in 3 localities and analyzed echolocation calls of sequences.  Additionally, we searched for bat capture records in biological collections 
and scienti!c articles to !nd out the current distribution of the Pteronotus genus in Colombia.  We recorded 3 species of bats of the Pteronotus 
genus: P. personatus, P. gymnonotus, and P. cf. rubiginosus.  As for the search of records in biological collections and articles, we found that 8 out 
of 59 records of Pteronotus species in Colombia were from Vichada department.  This work provides evidence that acoustic surveys for bats 
e#ciently register elusive and di#cult-to-capture insectivorous species, such as those of the genus Pteronotus.

Key words: Acoustics; echolocation; insectivorous bats; mormoopids; Orinoquia.

Los murciélagos insectívoros del género Pteronotus son considerados raros o poco comunes por su difícil captura con métodos tradicio-
nales (i.e., redes de niebla y trampas arpa).  Sin embargo, estos murciélagos emiten señales de ecolocalización distinguibles que facilitan su 
detección y reconocimiento mediante métodos acústicos.  En esta nota, reportamos la presencia de 3 especies de murciélagos del género 
Pteronotus a partir de registros acústicos en el departamento de Vichada, en Colombia y presentamos una breve caracterización de las señales 
de ecolocalización para cada una de las especies.  Realizamos un monitoreo acústico pasivo en 3 localidades y analizamos las secuencias de los 
pulsos de ecolocalización.  Adicionalmente, realizamos una búsqueda de registros de capturas en colecciones biológicas y artículos cientí!cos 
para conocer la distribución actual de Pteronotus en Colombia.  Registramos acústicamente 3 especies de murciélagos del género Pteronotus: P. 
personatus, P. gymnonotus y P. cf. rubiginosus.  En cuanto a la búsqueda de registros en colecciones y artículos encontramos 59 registros a partir 
de capturas de especies de Pteronotus en Colombia, de los cuales 8 pertenecen al departamento de Vichada.  Este trabajo aporta evidencia a la 
noción de que los estudios con el uso de métodos acústicos en murciélagos son e!cientes para el registro de especies insectívoras difíciles de 
capturar, como las del género Pteronotus. 

Palabras clave: Acústica; ecolocalización; mormoópidos; murciélagos insectívoros; Orinoquia.
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Bats of the genus Pteronotus Gray, 1838 are characterized 
for having a slow and maneuverable %ight, adapted for 
hunting insects in cluttered spaces, like forest interiors and 
edges (Bateman and Vaughan 1974).  Pteronotus species 
have highly distinct echolocation calls from other species 
of insectivorous bats: calls are multi-harmonics with peak 

frequencies in the second harmonic, employing di"er-
ent combinations of constant frequency (CF) and modu-
lated frequency (FM) elements in each echolocation call 
(O’Farrell and Miller 1997).  In general, bats of the Ptero-
notus genus broadcast calls with a main FM component 
coupled with CF components at the beginning and the 

mailto:angelicayanten@unillanos.edu.co
mailto:orlando.hernandez@unillanos.edu.co
mailto:carlos.restrepo@ipicyt.edu.mx
mailto:jefferson.sanchez1@correo.uis.edu.co
mailto:dmartinez@humboldt.org.co


12    THERYA NOTES    Vol. 4 :11-20

Acoustics records of Pteronotus species

end of the call, except for Pteronotus cf. rubiginosus Wagner, 
1843 which emits pulses composed by a short ascendent 
FM sweep (~ 5 ms), followed by a long CF component (~ 20 
ms) and !nalize with another short descendent FM sweep 
(~ 5 ms; Mancina et al. 2012).  Moreover, P. cf. rubiginosus 
and Pteronotus personatus Wagner, 1843 have adapted a 
sophisticated hearing system to compensate for the Dop-
pler e"ect, which makes them able to shift down the emit-
ted narrowband frequencies in the CF structure of their 
echolocation calls as they reach top %ight speed, ensuring 
that returning echoes remain within the best auditive sen-
sitivity range of the bat (Smotherman and Guillén-Servent 
2008; Schnitzler and Denzinger 2011).

The genus Pteronotus is restricted to the Neotropics 
with distribution from western México, Central America, 
and the Antilles, to northeastern Brazil on the east portion 
and Perú on the western part of South America (Gardner 
2007; Pavan and Marroig 2016).  Currently, 5 species are dis-
tributed in Colombia: Pteronotus davyi Gray, 1838, Pterono-
tus gymnonotus Natterer, 1843, Pteronotus fuscus J. A. Allen, 
1911, P. rubiginosus and P. personatus, and all have been 
widely observed in the departments of Antioquia, Bolívar, 
Cauca, Cesar, Cundinamarca, La Guajira, Huila, Magdalena, 
Sucre, and Tolima under 1,200 m (Alberico et al. 2000; Solari 
et al. 2013; Ramírez-Chaves et al. 2021).  For the depart-
ment of Vichada, there is only one published record at the 
Santa Teresita locality for P. personatus (Montes et al. 2012).  
However, other non-published records of biological collec-
tions hint at a wider distribution of the genus in the eastern 
regions of Colombia. 

Currently, acoustical tools have become more relevant 
for monitoring the insectivorous bat guild, mainly due to 
the di#culty of capturing these bats with traditional meth-
ods (i.e., mist nets and harp tramps), like species of the Pte-
ronotus genus (MacSwiney et al. 2008).  Since the species of 
Pteronotus have a distinct echolocation call, it is possible to 
identify them in acoustic surveys.  In this note, we report 
the presence of P. personatus, P. gymnonotus, and P. cf. rubi-
ginosus with acoustic methods in the Vichada department 
in Colombia and we present a brief characterization of the 
echolocation calls for each one of the 3 species, thus pro-
viding more evidence supporting the utility of using acous-
tic records for the completeness of wildlife inventories, spe-
ci!cally for elusive species di#cult to register.

We conducted an acoustic survey in 2 locations, “La 
Reserva Forestal La Pedregoza” (RFLP) in February 2018 and 
in the “Caño Negro” farm in November 2020.  The 2 study 
areas are characterized by forest plantations, riparian for-
ests, and natural savannas in the circumscription of Puerto 
Carreño, Vichada (Figure 1).  In the RFLP, we installed an SM4 
FS ultrasonic detector with an SMM - U1 microphone (Wild-
life Acoustics® Maynard, MA, USA) for 5 nights in pine (1 
night) and acacia crops (2 night), natural savannas (1 night) 
and gallery forests (1 night), from 18:00 hr to 6:00 hr.  At 
Caño Negro farm, we conducted active acoustic monitor-
ing with an Echo Meter Touch 2 Pro ultrasonic detector 

for 3 nights in di"erent land cover uses between 18:00 hr 
- 22:00 hr: forest plantations (acacia crops and pine crops), 
riparian forests, and natural savannas.  We performed 5-min 
recordings in 30 points per land use cover spaced every 300 
m.  In both locations, we con!gured the detectors with a 
sampling rate of 384 kHz and a gain of 12 dB.  We analyzed 
337 echolocation calls from 46 echolocation sequences 
with Bat Explorer software, version 2.1 ©Elekon AG (https://
www.elekon.ch/).  To generate spectrograms, we used a 
Hamming window with a fast Fourier transformation (FFT) 
of 512 points and an overlap of 80 %.  We measured the 
second harmonic for all 3 species, as it concentrates most 
of the energy of each echolocation call, with very few 
exceptions.  We only used the echolocation pulses of each 
sequence with the best signal-to-noise ratio and measured 
the pulses in the search and approach phase.  In total, we 
measured 8 acoustic parameters (Appendix 1), following 
the recommendations proposed by Martínez-Medina et al. 
(2021a).  The 5 recordings corresponding to the 3 species 
presented in this paper have been deposited in the Envi-
ronmental Sound Collection “Mauricio Álvarez Rebolledo'' 
of the Alexander von Humboldt Institute under the follow-
ing numbers IAvH - CSA  18829 to IAvH - CSA  18833.

To know the current distribution of Pteronotus in Colom-
bia, we carried out an exhaustive search of public access 
databases such as the Biodiversity Information System of 
Colombia (SIB Colombia 2021) and the Global Biodiversity 
Information Facility (GBIF.org 2021), in biological collection 
records, and scienti!c literature (Cuervo-Díaz et al. 1986; 
Alberico et al. 2000; Montes et al. 2012; Solari et al. 2013; 
Chacón-Pacheco et al. 2018).  All records from these sources 

Figure 1.  Occurrences of Pteronotus cf. rubiginosus, Pteronotus gymnonotus, and 
Pteronotus personatus in the department of Vichada, Colombia.  The red dots correspond 
to acoustic records of P. gymnonotus, the yellow dots of P. cf. rubiginosus, and the blue 
dots to P. personatus.
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were obtained through captures in mist nets.  Finally, for 
the scienti!c literature search, we used the keywords “Pte-
ronotus AND Colombia” excluding the records that were not 
georeferenced.

We obtained a total of 44 sound !les with calls of Ptero-
notus distributed by each species as follows: P. personatus 
was recorded in 16 sound !les along the riparian forest, 9 
in acacia crops, 8 in pine woods, and 3 in savannas, P. gym-
nonotus in 3 recordings of acacia crops and P. cf. rubiginosus 
in 5 recordings of riparian forest.  Because several record-
ings did not have a good signal-to-noise ratio, the number 
of measured sequences did not correspond to the number 
of recording points (Appendix 1). 

The call structure of P. personatus and P. gymnonotus 
(Figure 2a, 2b) consisted of a descending FM sweep framed 
between a short initial CF element and a short terminal 
descending quasiconstant frequency (QCF) sweep (CF/
FMd/QCFd), similar to those reported by O’Farrell and Miller 
(1997), MacSwiney et al. (2008), Briones-Salas et al. (2013), 
Orozco-Lugo et al. (2013), Zamora-Gutierrez et al. (2016) 
and Arias-Aguilar et al. (2018; Appendix 1).  In addition, we 
recognized variations in some of the temporal and spectral 
parameters of echolocation calls from reference acoustic 
records of other neotropical countries for these species.

The average call duration of P. personatus was higher than 
the average of O’Farrell and Miller (1997), Orozco-Lugo et al. 
(2013), and Zamora-Gutierrez et al. (2016).  However, within 
the reported variability range of all the references men-
tioned above.  On the other hand, the call duration values 
of Briones-Salas et al. (2013) are lower and do not overlap 
with any value in the duration range reported in our study.  
Likewise, the average Maximum Frequency (MaxF) and the 
Minimum Frequency (MinF) of our study were lower than 
the average of the references mentioned before but, again, 
with overlapping bandwidths, being those of O’Farrell 
and Miller (1997) and MacSwiney et al. (2008) closer to our 
observations, and those of Briones-Salas et al. (2013) and 
Zamora-Gutierrez et al. (2016) broader for approximately 3 
and 7 kHz, respectively.  Concerning the inter-pulse interval 
found in our study, it is consistent with the range reported 
by MacSwiney et al. (2008) and Orozco-Lugo et al. (2013) 
but much higher than that reported by O’Farrell and Miller 
(1997; Appendix 1). 

For P. gymnonotus, the average call duration was higher 
than the references of Zamora-Gutierrez et al. (2016), Mac-
Swiney et al. (2008), and Arias-Aguilar et al. (2018), but over-
lapping in the range of the highest values, except for the 
last reference which fell below the 6 ms of duration.  Also, 
the MaxF and MinF observed in this work were higher 
than those values reported by MacSwiney et al. (2008) and 
Zamora-Gutierrez et al. (2016).  Again, the exception was 
the MinF reported by Arias-Aguilar et al. (2018), which was 
marginally higher than ours.  Furthermore, the bandwidths 
of all references were quite similar (14 - 17 kHz for all the 
references, including the present work), containing over-

lapping frequencies.  Finally, our average value of the inter-
pulse interval was within the range of variation reported by 
Arias-Aguilar et al. 2018 (Appendix 1).

In addition, the call structure for P. cf. rubiginosus (Fig-
ure 2a) consisted of a long-duration CF segment framed 
between two short ascending and descending FM sweeps 
(FMa/CF/FMd) and are similar to echolocation signal struc-
tures reported for the species complex of P. parnellii by 
O’Farrell and Miller (1997), Macías et al. (2006), MacSwiney 
et al. (2008), Pio et al. (2010), Briones-Salas et al. (2013), 
Zamora-Gutierrez et al. (2016) and Arias-Aguilar et al. (2018).  
The call duration average reported in the present work was 
higher than those values reported by Macías et al. (2006), 
Pio et al. (2010), Briones-Salas et al. (2013), Zamora-Gutierrez 
et al. (2016), and Arias-Aguilar et al. (2018) and overlapped 
with those reported by MacSwiney et al. (2008) and Orozco-
Lugo et al. (2013).  The MaxF values of our study were lower 
than those reported in all the references mentioned above, 
except for those reported by Arias-Aguilar et al. (2018), 
which were lower than ours.  The MinF values showed the 
same pattern of higher frequencies, except for those values 
reported by Pio et al. (2010), Zamora-Gutierrez et al. (2016), 
and Arias-Aguilar et al. (2018), which were lower than ours.  
All the bandwidths of the references, including those 
reported in this work, overlapped except the one reported 
by MacSwiney et al. (2008), which was the narrowest of the 
current references and was above the bandwidth reported 
by us.  We reported a higher inter-pulse interval than any of 
those reported in previous references (Appendix 1). 

The search for bat capture records in biological collec-
tion and scienti!c references yielded a total of 59 records 
of Pteronotus species found in Colombia, from which only 8 
records belonged to the department of Vichada: 4 records 
of P. cf. rubiginosus, 3 records of P. personatus and 1 record of 
P. gymnonotus (Appendix 2). 

Insectivorous bats inhabiting the understory of forests 
are adapted to emit short-high frequency FM echolocation 
calls that render better distance resolution of the objects in 
their surroundings that are close to each other.  Nonethe-
less, these echolocation calls tend to attenuate also at short 
distances.  Conversely, the bats commonly found in forest 
edges use these types of FM structures in combination with 
other call structures such as QCF and CF echolocation calls 
better suited for long-distance detection, given these con-
centrate the vast majority of the call energy in a narrow-
band of frequencies that travels further in space (Neuweiler 
1989; Schnitzler et al. 2003). 

The echolocation call structures of the acoustic records 
of P. personatus and P. gymnonotus found in acacia crops, 
savannas, riparian forests, and pine crops reported in this 
study are a good example of the combination of call types 
adapted by bats using spaces like forest edges to forage 
for %ying insects.  These types of habitats impose condi-
tions found in forest interiors on one side, along with open 
spaces on the other side.  This combination of call structures 
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can also explain the observations of P. personatus using 
water streams and rivers associated to dense vegetation, 
representing a combination of cluttered and less cluttered 
spaces (Kober and Schnitzler 1990; O’Farrell and Miller 
1997; Guillén-Servent 2005; de la Torre and Medellín 2010; 
Pavan and Tavares 2020).  The echolocation call structure 
observed in the recordings of P. cf. rubiginosus found in the 

forest is also consistent with its capability of %ying through 
cluttered sites with dense vegetation in search of %utter-
ing insects.  This structure consists of high frequency-long 
narrowband CF calls that are compensated for the Doppler 
shifts in the echo frequency, allowing bats with the recogni-
tion of amplitude and frequency micro modulations in the 
returning echoes, typically induced by moving prey (Kober 

Figure 2.  Spectrograms and oscillograms of echolocation signals emitted by mormoopid species in Vichada, Colombia.  A) Echolocation calls emitted during search %ight by Ptero-
notus gymnonotus, Pteronotus cf. rubiginosus, and Pteronotus personatus.  B) Representation of echolocation signals emitted by P. personatus during the search phase, approach phase, and 
feeding buzz.  Pulse intervals are not scaled.
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and Schnitzler 1990; Von der Emde and Schnitzler 1990; 
Kalko et al. 2008; de Oliveira et al. 2015).

Recently, Clare et al. (2013) proposed a change in the 
taxonomic level of continental populations of the sub-
species of P. parnelli complex, P. parnelli fuscus, and P. par-
nelli rubiginosus would now be upgraded to species level.  
Hence, P. parnelli becomes an exclusive species of insular 
distribution and the Colombian populations of the new P. 
fuscus would be distributed on the Caribbean coast, while 
the P. rubiginosus populations would be distributed in the 
eastern part of Colombia (Pavan and Marroig 2016).  There-
fore, the sonotype (i.e., the group of sounds with the same 
characteristics and that are assumed to correspond to the 
same species; Bader et al. 2015) we recorded in this study 
was determined by the proposed geographic distribution 
as P. cf. rubiginosus.  Something similar happens with the 
P. personatus complex, so we use the references of P. per-
sonatus from México for comparison, currently known as 
P. psilotis Dobson, 1878 (Zárate-Martínez et al. 2018; Arias-
Aguilar and Ramos-Pereira 2022). 

It is noteworthy that the recent “Clave de Identi!cación 
de los Murciélagos Neotropicales” published by Díaz et 
al. (2021) proposed a discrimination between species of 
P. rubiginosus and P. fuscus, based on echolocation call of 
the characteristic frequency.  Nevertheless, there’s not suf-
!cient acoustic evidence in Colombia supporting this dis-
crimination.  Since the P. parnellii complex exhibits Dop-
pler shift compensation (Smotherman and Guillén-Servent 
2008; Schnitzler and Denzinger 2011), discrimination based 
on small di"erences in peak frequencies (~ 3 kHz) of the CF 
component of its echolocation calls are not straightforward.  
To ful!ll proper discrimination between species, there must 
be reference recordings of identi!ed individuals obtained 
under controlled conditions regarding %ight spaces, %ight 
speed, body size, sex, and development condition, given 
that these factors can alter the frequency in the emission 
of echolocation calls for most bats (Jones 1997; Jacobs et al. 
2007; Jones and Holderied 2007). 

Through the search of biological collection records and 
scienti!c references, we found that the Vichada department 
is one of the places with the fewest records of mammals we 
found in the country, and remarkably the only record of P. 
gymnonotus in this department was in 1967, that is, approx-
imately 50 years ago (GBIF.org. 2021).  So far, the records of 
Pteronotus species that have been published for the depart-
ment of Vichada (Montes et al. 2012; Páez-Vásquez et al. 
2020) or the Orinoco River basin (Ferrer-Pérez et al. 2009a) 
are based on captures with mist nets or specimens from 
scienti!c collections.  However, using acoustic methods, 
we recorded 3 species of Pteronotus for the department of 
Vichada: P. cf. rubiginosus, P. gymnonotus, and P. personatus.

Studies of bats using acoustic methodologies have 
shown that they are e#cient in recording rare insectivo-
rous bat species, such as those of the family Mormoopidae 
(MacSwiney et al. 2008).  Using acoustic tools can increase 
the richness of Chiroptera sets by up to 40 % (MacSwiney et 

al. 2008).  Therefore, the complementary use of these meth-
odologies is necessary to register species of insectivorous 
bats that are not commonly obtained by traditional meth-
odologies.  In Colombia, the studies on bat acoustics are 
still relatively new (Martínez-Medina et al. 2021b), and this 
!eld of knowledge has been increasing in recent years.  Bat 
echolocation call descriptions of Colombian species are key 
for the conservation of their communities since these char-
acterizations contribute to the identi!cation capacity of bat 
monitoring programs, aiming to assess the impacts of dif-
ferent human activities on the spatial-temporal patterns of 
bat activity (Walters et al. 2013).  Furthermore, knowledge 
of the bat reference acoustic parameters is fundamental to 
understanding the intra-and-interspeci!c variations of the 
bats’ ultrasonic vocalizations, improving the sound collec-
tion performed in the country.

The present work is one of the !rst contributions to the 
acoustic ecology of the Mormoopidae family in Colombia, 
identifying acoustic variations for the 3 species of Pterono-
tus to what has been reported up to date for Central and 
South America.  Although these variations could be the 
product of inter and intraspeci!c factors such as sex, age, 
body condition, reproductive stage (Jones 1997; Jacobs et 
al. 2007; Jones and Holderied 2007), or a consequence of 
environmental factors like the increased absorption of the 
high frequencies in echolocation calls recorded in humid 
environments, the amount of vegetative clutter in foraging 
spaces and noisy conditions (Lawrence and Simmons 1982; 
Arlettaz et al. 2001; Kalko et al. 2008; Tressler and Smoth-
erman 2009).  We urge the scienti!c community to record 
reference calls accompanied by the collection of voucher 
specimens as the only way to ensure that each acoustic 
record will provide full information for species discrimina-
tion as would be the case of the P. parnellii complex, given 
the taxonomic transitions these species have been through 
in recent years.
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Appendix 1  
Spectral and temporal parameters of the echolocation calls obtained from the search phase of Pteronotus personatus, Ptero-
notus gymnonotus, Pteronotus cf. rubiginosus, and Pteronotus parnellii recorded in this study and other Neotropical regions.  
We also added spectral and temporal parameters of the echolocation calls of the approach phase of P. personatus and P. cf. 
rubiginosus.  Mean ± Standard Deviation (X ± SD), ms = milliseconds, kHz = kilohertz, IP = Interpulse Interval, SF = Start fre-
quency, EF = End frequency, PF = Peak frequency, MaxF = Maximum frequency, and MinF = Minimum frequency, n = number 
echolocation pulses and N= number sequences.  1Vichada, Colombia.  2Belize.  3Yucatan Península, México.  4Oaxaca, México.  
5México.  6Morelos, México.  7Brazil.  8Cuba.  9Trinidad.

Species
Phase 
type

Length [ms] 
(X ± SD)

IP [ms] (X 
± SD)

SF [kHz] (X 
± SD)

EF [kHz] 
(X ± SD)

PF [kHz] 
(X ± SD)

MaxF [kHz] 
(X ± SD)

MinF [kHz] 
(X ± SD)

n/N References

P. personatus

Search 6.8 ± 1.3 78.9 ± 26.5 77.2 ± 2.0 66.2 ± 2.0 68.0 ± 4.0 78.5 ± 2.0 65.3 ± 1.7 132/22 This study1

Approach 6.5 ± 1.5 56.8 ± 10.9 78.4 ± 2.3 66.6 ± 2.0 68.6 ± 3.3 79.4 ± 2.2 65.8 ± 22 117/16 This study1

Search 5.7 48.3 83 68 25
O'Farrell and Miller 

19972

Search 7.1 ± 0.5 53.9 ± 10.0 80.1 ± 1.5 80.9 ± 1.5 74.1 ± 4.2 8
MacSwiney et al. 

20083

Search 4.40 ± 0.57 83.72 ± 1.44 66.75 ± 1.61 12
Briones-Salas et al. 

20134

Search 5.71 ± 1.18 82.83 ± 2.68
64.12 ± 

2.84
70.53 ± 

5.25
82.88 ± 2.66 64.12 ± 2.84 10 Zamora et al. 20165

Search 5.7 ± 0.02 55.1 82.2 ± 0.05 67.6 ± 0.02
81.4 ± 
0.05

-
Orozco-Lugo et al. 

20136

P. gymnonotus

Search 7.5 ± 0.9 68.0 ± 3.5 57.5 ± 3.2 49.8 ± 3.1 57.2 ± 3.9 58.8 ± 3.6 48.5 ± 3.4 34/3 This study1

Search 5.33 ± 0.82 54.99 ± 3.14
45.81 ± 

2.85
51.34 ± 

4.87
55.51 ± 3.19 45.81 ± 2.84 - Zamora et al. 20165

Search 5.3 ± 0.6 84.9 ± 53.0 53.1 ± 2.7 60.6 ± 1.0 48.4 ± 1.5 -
Arias-Aguilar et al. 

20187

P. cf. rubiginosus
Search 28.5 ± 0.5 187.6 ± 60.9 58.3 ± 0.7 53.8 ± 0.8 60.5 ± 0.1 60.8 ± 0.3 53.4 ± 0.6 5/1 This study1

Approach 25.0 ± 5.2 79.4 ± 14.1 59.2 ± 1.1 56.0 ± 3.2 60.2 ± 0.6 60.6 ± 0.8 54.2 ± 3.1 49/4 This study 1

P. parnellii 
species complex

Search 30.4 61.9 63.5 54.5 30
O'Farrell and Miller 

19972

Search 21.23 ± 0.87 60.6 ± 0.08
48.05 ± 

0.61
60 ± 0.17 60 ± 0.17 59.61 ± 0.16 67 Macías et al. 20068

Search 25.8 ± 3.1 48.0 ± 21.1 64.5 ± 1.0 64.6 ± 1.0 64.2 ± 1.1 25
MacSwiney et al. 

20083

Search 15.8 ± 4.8 47.4 ± 37.7 53.9 ± 3.4 57.2 ± 0.5 46.7 ± 2.3 -
Arias-Aguilar et al. 

20187

Search 21 ± 5.5 25 ± 15.6 58.2 ± 0.7 60.2 ± 0.8 46.3 ± 1.9 5 Pio et al. 20109

Search 27.8 ± 3.1 64.8 61.3 ± 1.8 55.7 ± 2.8 63.1 ± 1.1 -
Orozco-Lugo et al. 

20136

Search 24.42 ± 3.7 64.73 ± 1.42 54.93 ± 1.61 388
Briones-Salas et al. 

20134

Search 21.21 ± 4.97 61.93 ± 2.04
52.87 ± 

2.20
63.61 ± 

3.19
64.97 ± 1.27 52.86 ± 2.20 50 Zamora et al. 20165
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Species Department Locality Latitude Longitude Source References

Pteronotus gymnonotus

Vichada Santa Teresita USNM 431554 GBIF 2021

Córdoba Corregimiento El Diluvio ICN 2481 ICN online database

Bolívar Bocachica, Ruinas de San Angel (Cerro de La Popa). Salón 
en una galería. ICN 1668 ICN online database

Bolívar
Bahía de Cartagena, Isla de Tierra Bomba, Bocachica. 

Fuerte de San Fernando. En las galerías bajas laterales 
atravesando las bóvedas

ICN 2255 ICN online database

Pteronotus parnellii

Bolívar Bocachica, Cartagena 10° 19' 60.0" N 75° 29' 40.9" W FMNH 122063 - 
122064 Chacón-Pacheco et al. 2018

Bolívar Cartagena 10° 23' 59.0" N 75° 30' 52.0" W ROM 43984, 45303, 
52542, 53999, Chacón-Pacheco et al. 2018

Bolívar Isla Barú 10° 14' 23.8" N 75° 35' 46.4" W MHNG 1922.023 - 
1922.064 Chacón-Pacheco et al. 2018

Cesar Los Besotes, Valledupar 10° 34' 13.7" N 73° 16' 15.3" W MUJ 1661 Chacón-Pacheco et al. 2018

Guainía Inírida 03° 50' N 67° 55' W Ferrer-Pérez et al. 
2009b Chacón-Pacheco et al. 2018

Huila Baraya, Las Delicias 03° 09' 05.6" N 75° 01' 19.5" W ICN 13589 - 13590 Chacón-Pacheco et al. 2018

Huila Tamarindo, Neiva 03° 03' 36.0" N 75° 22' 12.0" W MUJ 655, 1003 Chacón-Pacheco et al. 2018

Magdalena PNN Tayrona 11° 18' 59.5" N 73° 56' 59.4" W ICN 7822 Chacón-Pacheco et al. 2018

Sucre La Florida, San Marco 08° 35' 49.9" N 75° 08' 31.2" W
ICN 17441, 17442, 

17443, 17444, 17445, 
17446

Chacón-Pacheco et al. 2018

Sucre Estación Meteorológica Primates, Coloso 09° 31' 50" N 75° 21' 01" W Montes et al. 2012 Chacón-Pacheco et al. 2018

Sucre Las Campanas, Coloso 09° 30' 00.0" N 75° 21' 00.0" W FMNH 69367 - 69396 Chacón-Pacheco et al. 2018

Tolima Gualanday 04° 15' N 74° 59' W Bejarano-Bonilla et 
al. 2007 Chacón-Pacheco et al. 2018

Tolima Pastales, Ibagué 04° 30' N 75° 18' W Bejarano-Bonilla et 
al. 2007 Chacón-Pacheco et al. 2018

Tolima Boquerón, Ibagué 04° 24' 13.4" N 75° 11' 49.9" W ROM 77274 Chacón-Pacheco et al. 2018

Vichada PNN El Tuparro, Administrative Center 05° 21' 07.8" N 67° 51' 15.1" W ICN 12688 Chacón-Pacheco et al. 2018

Córdoba La Oscurana, Tierralta 08° 00' N 76° 05' W ICN 19907, 19912 Chacón-Pacheco et al. 2018

Córdoba PNN Paramillo, Llanos del Tigre 07° 36' 49.5" N 76° 00' 44" W MUJ 1520 Chacón-Pacheco et al. 2018

Córdoba PNN Paramillo, Zancó 07° 40' 02.5" N 076 °05' 50.5" W MUJ 1523 Chacón-Pacheco et al. 2018

Córdoba Tuis Tuis, Tierralta 08° 02' 46.8" N 076° 05' 43.5" W CZUC-M 0131, 0239 Chacón-Pacheco et al. 2018

Córdoba Cajón del Diablo, Tierralta 08° 17' 24.2" N 075° 59' 49.8" W CZUC-M 0240, 0241 Chacón-Pacheco et al. 2018

Guainía Inírida MHNLS Ferrer-Pérez et al. 2009b

Vichada Puerto Carreño, Reserva Natural Privada Bojonawi 6° 5' 52.789" N 67° 28' 59.581" W MHNUCa 1108 GBIF 2021

Vichada Puerto Carreño, Reserva Natural Privada Bojonawi 6° 5' 52.789" N 67° 28' 59.581" W MHNUCa 1113 GBIF 2021

Bolívar Bahía de Cartagena, Isla de Tierra Bomba, Bocachica, 
Ruinas de San Angel, Cerro de La Popa, salón en galerías ICN 2628-2677 ICN online database

Cesar San Martin 07º 53' 19,5" N 73º 39' 17,4" W ICN 18892 ICN online database

Cesar El Paso ICN 18893 ICN online database

Bogotá Ciudad de Bogotá ICN 1533 ICN online database

Huila Baraya, Sitio El Cruce, !nca Las Delicias 3° 9' 5.608" N 75° 1' 19.501" W ICN 13589 - 13590 ICN online database

La Guajira Guajira, Albania, Valle del Cerrejón, Arroyo Bruno ICN 19486 ICN online database

Magdalena Parque Nacional Natural Tayrona, Arrecifes 11° 19' 4.080" N 73° 56' 52.584" W ICN 7822 ICN online database

Magdalena Parque Nacional Natural Tayrona, Gairaca 11° 19' 39.828" N 74° 6' 38.412" W ICN 7823 ICN online database

Magdalena Colonia Agrícola de Caracolito ICN 875 ICN online database

Sucre San Marcos, Vereda La Florida, ciénaga Gamboa, Granja 
Cocodrilia 8° 35' 49.901" N 75° 8' 31.194" W ICN 17441-17446 ICN online database

Vichada Parque Nacional El Tuparro, alrededores del Centro 
Administrativo 5° 21' 7.751" N -67° 51' 15.120" W ICN 12688, ICN 13944 ICN online database

Appendix 2
 Records of Pteronotus species in Colombia were obtained from the Biodiversity Information System of Colombia (SIB), Global 
Biodiversity Information Facility (GBIF), and biological collections.  USNM: National Museum of Natural History, ICN: Instituto 
de Ciencias Naturales, FMNH: Field Museum of Natural History, ROM: Royal Ontario Museum, MHNG: Muséum d'histoire 
naturelle de la Ville de Genève, MUJ: Museo Javeriano de Historia Natural, CZUC-M: Colección Zoológica de la Universidad 
de Córdoba - Mamíferos, MHNLS: Museo de Historia Natural La Salle, MHNUCa: Museo de Historia Natural de la Universidad 
de Caldas, MHNU: Museo de Historia Natural Unillanos.  *Specimen deposited in the Laboratory of Biology I – Universidad 
de Sucre.
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Appendix 2
Continuation

Species Department Locality Latitude Longitude Source References

Pteronotus personatus

Antioquia Turbo Gardner 2007 Montes et al. 2012

Antioquia Boca Chica Muñoz-Arango 2001 Montes et al. 2012

Bolívar Tierra Bomba Muñoz-Arango 2001 Montes et al. 2012

Bolívar Cartagena Muñoz-Arango 2001 Montes et al. 2012

Cauca El Bordo USNM 595072 Montes et al. 2012

Cundinamarca Santa Fe de Bogotá Muñoz-Arango 2001 Montes et al. 2012

La Guajira Nazaret Gardner 2007 Montes et al. 2012

Sucre Tolúviejo USNM 431459-
431464 Montes et al. 2012

Sucre Colosó *ADNO 0007 Montes et al. 2012

Valle del Cauca El Pital USNM 595073 Montes et al. 2012

Vichada Santa Teresita USNM 431484-
431488 Montes et al. 2012

Meta Restrepo 4° 15' 0.000" N 73° 34' 0.001" W ROM  50142 GBIF 2021

Vichada Puerto Carreño, Vda Caño Negro MHNU 406 GBIF 2021

Vichada Santa Teresita USNM 431484-
431486 GBIF 2021

Bolívar
Bahía de Cartagena, Isla de Tierra Bomba, Bocachica, 
Fuerte de San Fernando, en las galerías laterales de la 

parte alta
ICN 2573-2627 ICN online database

Bolívar Castillo de San Fernando ICN 3873-3902 ICN online database

Bolívar Bahía de Cartagena, Isla de Tierra Bomba, Bocachica, 
Ruinas de San Angel, Cerro de La Popa, salón en galerías ICN 2676-2681 ICN online database

Córdoba Montería, Corregimiento El Diluvio ICN 2686 ICN online database

La Guajira Hatonuevo ICN 14950 ICN online database

La Guajira Albania ICN 19487 ICN online database

Nariño Km 98 vía Tumaco. Río Nambí, cuenca río Telembí, 
Quebrada. Babosa, cuenca del río Patía ICN 2722 ICN online database
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Nuevos registros del grisón (Galictis vittata) en Campeche, México 
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The grison is a carnivorous mammal of the family Mustelidae listed as threatened in México.  There are few records and information on di-
"erent aspects of its ecology.  The objective of this note was to report new records of grison in Campeche.  From January 2017 to June 2022, 30 
camera-trap stations were installed in natural and arti!cial water bodies within the Calakmul Biosphere Reserve to capture and identify wildlife.  
Additionally, roadkilled individuals were recorded by vehicle tours along the Campeche roads.  Records were also searched in international da-
tabases, books, and published articles.  With a sampling e"ort of 15,000 camera trap nights, we captured 2 separate grison photographs in the 
Calakmul Biosphere Reserve and 6 records of roadkilled animals in Campeche.  This note documents the presence of grison in several habitats 
of Campeche.  The lack of information on the species might be due to multiple reasons.  The sampling methods target large animals and the 
greatest sampling e"orts are performed in protected natural areas with a high conservation level.  We found that most records correspond to 
disturbed sites with secondary vegetation.  The fact that many records were of roadkilled animals suggests that this species is susceptible to 
the impact of roads in Campeche.  

Key words: Calakmul; camera-trap; carnivores; mammals; Mustelidae.

El grisón es un mamífero carnívoro perteneciente a la familia Mustelidae, que en México está clasi!cado como amenazado.  Existen pocos 
registros e información sobre diferentes aspectos de su ecología.  El objetivo de esta nota es reportar nuevos registros de grisón en el estado 
de Campeche.  De enero de 2017 a junio de 2022 se instalaron 30 estaciones de fototrampeo en cuerpos de agua naturales y arti!ciales dentro 
de la Reserva de la Biosfera Calakmul para identi!car fauna silvestre que los utiliza.  Adicionalmente, se obtuvieron registros de individuos 
atropellados derivado de recorridos realizados en carreteras de Campeche.  Se buscaron registros en bases de datos internacionales, en libros 
y artículos publicados.  Con un esfuerzo de muestreo de 15,000 noches/cámara, se obtuvieron 2 registros independientes de grisón por fo-
totrampeo en la Reserva de la Biosfera Calakmul, y 6 registros de animales atropellados en carreteras del estado de Campeche.  Los registros 
en esta nota indican la presencia del grisón en diversos lugares de Campeche con hábitats variables.  La falta de información previa sobre la 
especie puede deberse a diversas razones, los métodos de muestreo son dirigidos a animales grandes, los mayores esfuerzos de muestreo se 
realizan en áreas naturales protegidas en hábitats con mayor grado de conservación.  Encontramos que la mayoría de los registros se dieron en 
sitios perturbados con vegetación secundaria.  El que varios registros hayan sido animales atropellados, sugiere que esta especie es susceptible 
de los efectos de las carreteras en el estado de Campeche.  

Palabras clave: Calakmul; cámara-trampa; carnívoros; mamíferos; Mustelidae.
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The grison (Galictis vittata) is a medium-sized carnivorous 
mammal of the family Mustelidae.  This species has a small 
head, elongated body, and short legs and tail (Kaufmann 
and Kaufmann 1965; Álvarez-Castañeda et al. 2015).  The 
body is coated by gray dorsal fur and a mixture of light hairs 
that extends to the $anks, legs, and tail.  This species has 

a white stripe that crosses the forehead, continues below 
the ears, and ends diagonally towards the beginning of 
the neck and forelimbs.  The eyes, face, neck, chest, limbs, 
and belly are blackish (Yensen and Tarifa 2003).  The grison 
is a solitary animal with terrestrial habits and diurnal activ-
ity (Kaufmann and Kaufmann 1965), although it can also 
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be active at night (Sunquist et al. 1989).  It feeds on small 
mammals, birds, amphibians, reptiles, !sh, invertebrates, 
and fruit (Leopold 1959; Bisbal 1986; Sunquist et al. 1989; 
Vaccaro and Canevari 2007; Hidalgo-Mihart et al. 2018); in 
captivity, it can also consume plants (Dalquest and Roberts 
1951; Ewer 1973).

The species has been recorded at altitudes from sea 
level to 2,200 m, but is more common below 500 m in some 
localities (Bornholdt et al. 2013; Escobar-Lasso and Guzmán-
Hernández 2014).  The distribution ranges from central-
southern México through Central America to northern 
South America, inhabiting areas of tropical and subtropical 
forests such as the Amazon basin.  It has not been found 
in adjacent biomes, such as savannas, deserts, mountain 
grasslands, and most of the forest in eastern South America 
(Bornholdt et al. 2013; Cuarón et al. 2016).  In México, there 
are records of this species in southern Tamaulipas, eastern 
San Luis Potosí (Chávez 2005; Contreras-Díaz et al. 2020), 
Sierra Norte de Puebla (Lucas-Juárez et al. 2021), Oaxaca, 
Chiapas, and Tabasco (García-Morales and De Bonilla-Cer-
vantes 2021); it has also been reported in the Yucatán Pen-
insula, where Campeche has the lowest number of records 
(Contreras-Díaz et al. 2020).  This mustelid inhabits a wide 
range of habitats, such as tropical forests, grasslands, arid 
regions, tropical dry forests, secondary vegetation, crops, 
and suburban areas (Estrada et al. 1993; Gallina et al. 1996; 
De la Torre et al. 2009; Pérez-Solano et al. 2018).  It also lives 
in sites adjacent to permanent water bodies such as rivers, 
streams, and wetlands (Cuarón et al. 2016).  Recently, grison 
records have been obtained in open and disturbed environ-
ments and fruit crops (García-Morales and De Bonilla-Cer-
vantes 2021; Soto and Brito 2022).  The grison is one of the 
least studied mammals in México.  It is listed as Threatened 
in NOM-059-SEMARNAT-2010 (SEMARNAT 2010), while the 
IUCN has listed it as Least Concern (Cuarón et al. 2016).   

There are few records and information on the ecology 
of this species (Hernández-Hernández et al. 2018), which is 
one of the least studied mustelids (Bornholdt et al. 2013).  
Since it was !rst recorded in Campeche (Escalona-Segura 
et al. 2002), there has been scarce information produced 
in the state, particularly in the west (Guzmán-Soriano et 
al. 2013; Vargas-Contreras et al. 2016).  For this reason, the 
objective of this note is to report new records of grison for 
the state of Campeche, Yucatán Peninsula.

The records reported herein are located in Campeche, 
Yucatán Peninsula, between coordinates 17° 49' – 20° 51' N 
and 89° 06 '– 92° 27' W (INEGI 2020).  The state of Campeche 
comprises 57,507 km2, where the major vegetation types 
are evergreen tropical forest, tropical deciduous and sub-
deciduous forests, savannas, mangroves, coastal dunes, 
petén, and secondary vegetation (Flores-Guido and Sán-
chez-González 2010; Noriega-Trejo and Arteaga 2010).  
Regarding the physiography, it is classi!ed into 3 areas: 
lowlands (north), plateaus and hills (center and south), and 
the southwest plains comprising a wetlands zone (Bautista-
Zúñiga et al. 2005).  The prevailing climate is warm, with 

summer rains.  The annual mean temperature is 26.2 °C, and 
the annual mean precipitation is 1,272.8 mm (Mendoza-
Vega and Ku-Quej 2010). 

As part of the project “Monitoring of water bodies in 
the Calakmul region”, from January 2017 to June 2022, 
30 camera-trap stations were placed adjacent to natural 
and arti!cial water bodies within the Calakmul Biosphere 
Reserve (southern Campeche) to capture and identify the 
local wildlife using them (Contreras-Moreno et al. 2019, 
2020; Borges-Zapata et al. 2020; Simá-Pantí et al. 2020; Del-
gado-Martínez et al. 2021; Contreras-Moreno et al. 2022).  At 
each station, a digital camera trap of one of the following 
models was installed: Bushnell (TropyCam; Outdoor Opera-
tions LLC.), Browning (Strike force; Browning Trail Cameras), 
or Cudddeback (Cuddeback IR; Non-Typical Inc.).  Cameras 
were a%xed 50 cm above the ground on tree trunks adja-
cent to the water bodies, and were set to capture photo-
graphs 24 hr a day, with 5 sec between each.  The sex of 
the organisms was determined by the presence/absence of 
visible sexual organs (testes). 

Additionally, incidental records of the grison, G. vittata 
were noted through non-systematic tours on the roads 
of Campeche from January 2017 to July 2022.  Previous 
records were also gathered from international biodiver-
sity databases, such as the Global Biodiversity Information 
Network (REMIB, in Spanish; http://www.conabio.gob.mx/
remib/) and the Global Biodiversity Information Facility 
(GBIF; http://www.gbif.org).  This information was com-
pleted through a literature survey (including capture and 
release, direct observations, camera trapping, and tracking 
data) conducted in Google Scholar (http://www.scholar.
google.com/) and the Mammal Networked Information 
System (MaN; http://www. manisnet.org/). 

With a sampling e"ort of 15,000 camera trap nights, we 
captured 2 records of G. vittata.  Furthermore, 6 roadkilled 
individuals of the species were recorded during road surveys 
(Table 1; Figures 1 and 2).  The !rst photograph was captured 
on 22 February 2017 at 11:49 hr in the Ejido Conhuas (km 
7), municipality of Calakmul (18° 27' 38.52" N, 89° 52' 39.94" 
W).  The presence of testicles allowed the identi!cation of 
an adult male walking in a tropical subdeciduous forest near 
crops and grasslands.  The second photograph, captured 
on 21 January 2019 within the bu"er zone of the Calakmul 
Biosphere Reserve (km 40; 18° 14' 32.81" N, 89° 52' 3.06" W), 
belongs to an adult of indeterminate sex.  The dominant 
vegetation in the site is tropical subdeciduous forest.

Six roadkilled grison individuals were recorded along 
the 5,000 km traveled on Campeche roads between the 
years 2017 and 2022 (Table 1).  All individuals were adult 
males crossing roads surrounded by secondary vegetation 
(acahuales). 

The records reported herein show the presence of gri-
son in multiple sites of Campeche with di"erent habitats.  
However, records of the species for this state are scarce.  The 
lack of information on the species might be due to several 
reasons, e.g., sampling methods do not target medium-



www.mastozoologiamexicana.org   23

Contreras-Moreno  et  al.

sized mammals (such as the grison).  Although camera 
trapping is extensively used in México, it has only gained 
increasing importance in Campeche in recent years (Con-
treras-Moreno et al. 2019; Borges-Zapata et al. 2020; Con-
treras-Moreno et al. 2020; Delgado-Martínez and Mendoza 

2020; Simá-Pantí et al. 2020).  However, this method has tar-
geted mainly large-sized mammals (Contreras-Moreno et al. 
2022), and the height, direction, and position of the camera 
are usually not intended to capture medium-sized species 
(Delgado-Martínez et al. 2022).  

Table 1.  New records of grison (Galictis vittata) in Campeche, México.

Municipality Study site Coordinates Year of record No. of records Record type

Calakmul Conhuas (km 7)
18° 27' 38.52" N
89° 52' 39.94" W

2017 1 Photographs 

Palizada Ejido Tumbo de la Montaña
18° 10' 12.55" N
91° 46' 39.22" W

2017 1 Roadkilled

Palizada Carretera Santa Adelaida-Palizada
18° 03' 31.11" N
91° 57' 48.70" W

2018 1 Roadkilled

Escárcega División del Norte
18° 29' 23.25" N
90° 46' 27.40" W

2019 1 Roadkilled

Calakmul Reserva de la Biosfera de Calakmul (km 40)
18° 14' 32.81" N
89° 52' 03.06" W

2019 1 Photographs 

Candelaria El Desengaño
17° 52' 09.34" N
90° 26' 16.25" W

2021 1 Roadkilled

Champotón Carretera Escárcega-Champotón
19° 16' 27.15" N
90° 43' 57.16" W

2021 1 Roadkilled

Calakmul Carretera Xpujil-Zoh Laguna
18° 34' 50.62" N
89° 24' 40.31" W

2022 1 Roadkilled

Figure 1.  Location of the new grison records (Galictis vittata) in Campeche, México (black squares).  Historical records are marked by circles (Escalona-Segura et al. 2002).
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The lack of grison records for Campeche might also be 
due to the fact that studies have been conducted mainly in 
protected natural areas (ANP, in Spanish) where the habitat 
has a high conservation level.  Most records reported in this 
note were obtained in disturbed sites with secondary veg-
etation, as in other regions of México (García-Morales and 
De Bonilla-Cervantes 2021; Soto and Brito 2022).

The fact that several of the recorded grisons were road-
killed suggests that the roads of Campeche impact the 
species mortality when these animals attempt to cross 
these roads.  The disturbance exerted by roads on grison 
populations in México is currently unknown.  However, in 
species with low densities and small population sizes, road 
collisions with motor vehicles, although being rare events, 
may become a major mortality factor that reduces the sur-
vival of local populations (Maehr et al. 1991).  This is wor-
rying because Mexican environmental regulations recog-
nize the grison as a threatened species (SEMARNAT 2010).  
Specialized studies on the e"ects of road characteristics on 
medium-sized mammals such as the grison are needed in 
Campeche and throughout México. 

The records reported in this note are evidence of the 
presence of grison in Campeche, southeastern México.  

However, information on this species remains scarce, so fur-
ther research on wild mammals should consider medium-
sized carnivores such as the grison within their sampling 
design.  
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Los fragmentos de bosques que aún persisten dentro de los ambientes antropizados, juegan un papel fundamental en la conservación de 
diferentes especies de animales.  Diferentes organismos, usan los fragmentos de bosque como hábitats permanentes o como corredores de 
paso dentro de los agropaisajes.  El objetivo de este estudio es reportar los mamíferos medianos y grandes en un fragmento de bosque del 
centro de Colombia.  Este estudio se realizó en un fragmento de bosque de 6 ha ubicado en la !nca El Billar, en el municipio de Pijao, Quindío, 
Colombia.  Para la detección de los mamíferos se utilizó la metodología de fototrampeo, observaciones directas a partir de recorridos (noctur-
nos y diurnos) y encuestas realizadas a los habitantes locales sobre la mastofauna local percibida.  El periodo de muestreo comprendió entre 
agosto de 2018 hasta junio de 2021.  Registramos 15 especies de mamíferos medianos y grandes, agrupadas en 12 familias pertenecientes a 
6 órdenes, siendo Carnivora y Didelphimorphia los mejor representados, con 6 y 3 especies, respectivamente.  Especies de particular interés 
por su estado de amenaza y rasgos ecológicos como Aotus lemurinus y Leopardus tigrinus, persisten en este fragmento de bosque a pesar de su 
reducido tamaño.  Estos registros resaltan el papel que cumplen los pequeños remanentes de bosque en la conservación de las especies y la 
importancia de generar estrategias de conectividad entre ecosistemas altamente antropizados.

Palabras clave: Agropaisaje; Andes centrales; conservación; fragmentación; inventario de mamíferos.

Forest fragments that still persist within anthropized environments play a fundamental role in the conservation of di"erent animal species.  
Di"erent organisms use forest fragments as permanent habitats or as passage corridors within agro-landscapes.  The objective of this study is 
to report medium and large mammals in a forest fragment in central Colombia.  This study was conducted in a forest fragment of 6 ha located 
in the farm El Billar, in the municipality of Pijao, Quindío, Colombia.  For the detection of mammals were used the methodology of photo-trap-
ping, direct observations from walks (nocturnal and diurnal) and surveys conducted to local inhabitants about the perceived local mastofauna.  
The sampling period was from August 2018 to June 2021.  We recorded 15 species of medium and large mammals, grouped into 12 families 
belonging to 6 orders, being Carnivora and Didelphimorphia the best represented ones, with 6 and 3 species, respectively.  Species of particular 
interest due to their threat status and ecological traits such as Aotus lemurinus and Leopardus tigrinus, persist in this forest fragment despite 
their small size.  These records highlight the role of small forest remnants in the conservation of species and the importance of generating 
connectivity strategies between highly anthropized ecosystems.
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La región de los Andes centrales de Colombia (500 – 5,000 m; 
Etter y van Wyngaarden 2000) presenta diversos ecosiste-
mas, los cuales albergan hasta el 10 % de la biodiversidad 
nacional (Rangel-Ch 2015).  Sin embargo, es en esta región 
donde se concentran los principales asentamientos huma-
nos del país, los cuales están ligados con uno de los may-
ores índices de deforestación entre las principales regio-

nes biogeográ!cas de Colombia (Kattan 1992; Etter et al. 
2006; IDEAM 2015).  Tanto la deforestación como otras 
actividades humanas han conducido a la fragmentación 
(transformación de grandes áreas boscosas en pequeños 
fragmentos de bosque) y la desaparición de ecosistemas, 
acelerando la pérdida de la biodiversidad (Etter y van Wyn-
gaarden 2000; Santos y Telleria 2006; WWF 2020). 
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Los fragmentos de bosque (FB) juegan un papel fun-
damental como unidades de conservación, teniendo el 
potencial de servir como hábitats permanentes o como 
corredores de paso que facilitan el movimiento de diferen-
tes especies de animales (e. g., mamíferos) a través del agro-
paisaje (Harvey et al. 2008).  Sin embargo, los efectos de la 
fragmentación y pérdida de hábitat son diferentes entre 
especies y dependen directamente de sus historias de vida 
(Arroyo-Rodríguez y Mandujano 2009).  Mamíferos, como 
los primates y carnívoros, enfrentan numerosas amenazas, 
ya que dependen directamente de las coberturas boscosas 
para ejercer sus funciones vitales, que son de gran impor-
tancia en las dinámicas ecológicas de los ecosistemas (San-
tos y Tellería 2006; Escribano-Ávila et al. 2015; García-T et al. 
2020).  

Para el departamento del Quindío, la Corporación 
Autónoma Regional (CRQ) hasta la fecha, ha reportado un 
total de 21 especies de mamíferos medianos y grandes en 
11 de las 12 áreas de conservación presentes en el depar-
tamento (Vásquez et al. 2019), número que es bajo en com-
paración al número de especies esperadas (Torres-Trujillo y 
Mantilla-Meluk 2017).  Por ende, resulta relevante y urgente 
el levantamiento de inventarios de la mastofauna persis-
tente en FB como pequeñas unidades del paisaje que no 

!guran como áreas de conservación, dando puntos de 
partida para el establecimiento de estrategias de estudio, 
monitoreo y conservación.  Por tal razón, el objetivo de 
este estudio es reportar los mamíferos medianos (entre 
150 y 5,000 gr) y grandes (mayor a 5,000 gr; Stuart y Stuart 
2006) presentes en un FB subandino del municipio de Pijao, 
Quindío (Andes centrales de Colombia).

Este estudio se realizó en un FB de 6 ha denominado 
Bosque de Las Martejas ubicado en la !nca agrícola El Billar, 
en el municipio de Pijao, Quindío, Colombia (4° 19' 58" N, 
75° 42' 39" O, 1,750-1,800 m; Figura 1).  Este FB se encuen-
tra clasi!cado dentro de la categoría de Bosque Húmedo 
Premontano (Bh-PM) según la clasi!cación de Holdridge 
(IDEAM et al. 1997).  El FB comprende una única unidad 
de bosque sin conexión directa con otros fragmentos y 
está inmerso en un mosaico de pequeños fragmentos de 
bosque y cultivos principalmente de banano (Musa paradi-
siaca), plátano (M. balbisiana), café (Co!ea arabica) y agua-
cate (Persea americana).  El dosel del FB tiene una altura 
de aproximadamente 25 m y conserva las características 
típicas de un bosque andino con árboles de gran tamaño 
de especies como Poulsenia armata y Cecropia telealba y 
varias especies de Ficus.  Dentro del FB también hay varias 
agrupaciones de bambú (Guadua angustifolia) que cubren 

Figura 1.  Ubicación del área de estudio: Bosque de las Martejas (1,750 –1,800 m), en el municipio de Pijao, Quindío, Colombia. 
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aproximadamente el 10 % de todo el fragmento y están 
principalmente asociadas a 2 nacimientos de agua que pre-
sentan un ancho de aproximadamente 50 cm.  Por decisión 
de los propietarios, el FB de estudio no presenta presiones 
humanas directas de tala y caza.  Sin embargo, en la actu-
alidad tampoco se cuenta con procesos de restauración o 
reforestación que permitan la conectividad con otros frag-
mentos de bosque cercanos.

Para la detección de los mamíferos instalamos 2 cáma-
ras trampa (Browning Btc COMMAND OPS PRO) separadas 
entre sí (a distancias de ~ 200 m) en árboles asociados a 
sitios estratégicos de paso (caminos con rastros), osaderos 
y madrigueras dentro del FB.  Cada cámara trampa fue pro-
gramada para tomar fotos (series de 3 fotos consecutivas 
separadas por intervalos de 1 s) y videos (15 s) activados 
por movimiento, y sus baterías fueron reemplazadas cada 
20 días.  Las cámaras fueron reubicadas, en promedio, 
cada 2 meses, utilizando el mismo criterio para selección 
de sitios, cubriendo un total de 16 puntos de muestreo 
que atraviesan la totalidad del FB.  Estas cámaras per-
manecieron instaladas entre septiembre de 2018 y junio 
de 2019 (esfuerzo de muestreo acumulado de 300 días/
trampa).  Complementariamente, realizamos recorridos 
nocturnos (entre las 18:00 y las 6:00 hr durante 5 noches 
por semana) y diurnos (entre las 8:00 y las 17:00 hr cada 
15 días) por 5 transectos (~ 800 m), desde agosto de 2018 
hasta junio de 2021.  Los recorridos se realizaron como parte 
de un estudio a largo plazo sobre monos nocturnos (Aotus 
lemurinus) que incluyó un monitoreo nocturno de los pri-
mates y una evaluación quincenal de transectos fenológi-
cos (Montilla et al. 2021).  Los recorridos nocturnos siempre 
fueron realizados por 2 personas, las cuales fueron sustitui-
das cada 6 meses para un total de 10 personas a lo largo del 
proyecto.  Todas las personas que realizaron los recorridos 
fueron entrenadas por los coordinadores del proyecto en la 
toma de datos y siguieron los mismos métodos estableci-
dos, realizando recorridos a velocidades constantes y reg-
istrando en cada observación la especie avistada, la hora, 
el número de individuos y la actividad que se encontrarán 
realizando (alimentación, movimiento, descanso).  Cuando 
las condiciones climáticas fueron adversas por elevadas 
precipitaciones, los recorridos nocturnos fueron detenidos.  
Como métodos de detección indirecta, realizamos entrev-
istas informales sobre los mamíferos que han observado 
dentro y en los alrededores del FB al personal que laboró 
en la !nca durante los últimos 3 años (n = 4 personas desde 
2017 hasta el 2020, año en el que se realizaron las entrev-
istas), utilizando como referencias ilustraciones de mamífe-
ros neotropicales.  Para las entrevistas tuvimos en cuenta 
información como la presencia/ausencia de la especie, la 
posible ubicación dentro del FB y la hora y fecha estimada 
de los avistamientos.  Para la identi!cación de las especies 
de mamíferos medianos y grandes se siguió a Emmons y 
Feer (1997), Suárez-Castro y Ramírez-Chaves (2015), Flórez-
Oliveros y Vivas-Serna (2020) y Ramírez-Chaves et al. (2021).  
La validez y el estado nomenclatural de los taxones se con-

stataron con la lista de veri!cación de los mamíferos de 
Colombia (Ramírez-Chaves et al. 2021).  Por último, consul-
tamos las categorías de amenaza a nivel global para cada 
especie en la Lista roja de la Unión Internacional para la 
Conservación de la Naturaleza (IUCN 2021).

Se registraron 10 especies de mamíferos medianos y 
5 especies de mamíferos grandes (por cámara trampa n = 
10, por observación directa n = 11 y por entrevistas n = 10) 
agrupados en 6 órdenes y 12 familias, siendo Carnivora y 
Didelphimorphia los órdenes mejor representados, con 6 
y 3 especies, respectivamente (Tabla 1; Figura 2).  Adicio-
nalmente, durante los recorridos nocturnos de mayo de 
2021, se avistó presuntamente un individuo de la especie 
Procyon cancrivorus cruzando por la carretera aledaña al FB.  
Sin embargo, no se obtuvo evidencia fotográ!ca, por lo que 
no se incluyó este registro en el listado, a falta de eviden-
cia corroborable y documentación cientí!ca previa sobre la 
presencia de esta especie para esta localidad.

Los mamíferos medianos y grandes encontrados en el 
FB de la !nca El Billar representan el 71.4 % del total de 
especies reportadas en 11 áreas de conservación de la 
Corporación Autónoma Regional del Quindío (CRQ; 15 de 
21 especies.; Vásquez et al. 2019), y al 15.3 % de las espe-
cies de mamíferos esperadas para el departamento del 
Quindío (~ 98 especies; Torres-Trujillo y Mantilla-Meluk 
2017).  Haciendo una comparación basada únicamente con 
los registros de las cámaras trampa, las técnicas adiciona-
les empleadas en este estudio (observación directa a partir 
de los recorridos y entrevistas) nos permitieron registrar 5 
especies de mamíferos adicionales (4 medianos y 1 grande) 
que no fueron detectadas por la técnica de cámaras trampa, 
posiblemente debido a sus hábitos arborícolas (Caluromys 
derbianus, Choloepus ho!manni, Aotus lemurinus y Potos "a-
vus; Ramírez-Chaves et al. 2021).  Estos resultados resaltan 
la importancia de implementar diferentes métodos de 
muestreos, los cuales permiten obtener información de 
manera e!ciente, precisa y complementaria (Farías 2019). 

Entre las especies registradas, 2 son consideradas 
globalmente vulnerables (VU): Aotus lemurinus (Link et 
al. 2021) y Leopardus tigrinus (Payán y de Oliveira 2016).  
Ambos registros, revisten de particular interés: por un lado, 
A. lemurinus es un primate nocturno estrictamente arborí-
cola y altamente frugívoro que depende de las coberturas 
boscosas (Montilla et al. 2021) y, por otro lado, L. tigrinus, es 
un felino de pequeño tamaño, que requiere de vegetación 
cerrada y una buena oferta de presas para su permanen-
cia en los hábitats (CAR 2019).  Aunque las demás especies 
a nivel global se hallan en la categoría de preocupación 
menor (LC), a nivel local experimentan un declive poblacio-
nal como consecuencia de la deforestación (Gaviria-Santa 
2015).  Respecto al avistamiento de P. cancrivorus, la CRQ 
con!rmó la presencia de esta especie en un área de con-
servación del municipio de Buenavista, Quindío (a ~ 15 km 
lineales del área de estudio) a través de cámaras trampa, 
siendo este el primer registro para el departamento del 
Quindío (CRQ 2022).
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Es importante destacar que el orden Carnivora, el 
mejor representado en este estudio, está conformado por 
especies que di!eren en tamaño, hábitos, dietas, com-
portamientos e historias de vida, y, por tanto, aprovechan 
diferencialmente todos los estratos de la vegetación 
(Suárez-Castro y Ramírez-Chaves 2015).  Especies como 
Potos "avus y Eira barbara son principalmente arboríco-
las, mientras que otras, como L. tigrinus, Cerdocyon thous, 
Neogale frenata y Puma yagouaroundi se desplazan prin-
cipalmente por el suelo.  Estas características del uso del 
estrato del bosque permiten que estos mamíferos jueg-
uen un papel crucial moldeando la estructura ecológica de 
las comunidades (Terborgh et al. 2001), ya que, al ocupar 
los niveles más altos de las redes tró!cas, las especies de 
mayor tamaño in$uyen en la composición y abundancia de 
las poblaciones de algunas especies de niveles intermedios 

o inferiores, manteniendo el equilibrio ecológico por los 
llamados “efectos en cascada” (Berger 1999; Schmitz 2008).  
Sin embargo, en los FB, la coexistencia de estas especies de 
carnívoros con humanos, sumada a la escasez de presas y a 
la abundancia de especies domésticas como perros, gatos y 
aves de corral principalmente, da lugar a con$ictos de con-
frontación, competencia y transmisión de enfermedades 
que ponen en riesgo su supervivencia a nivel local.

A pesar de que los mamíferos registrados en el FB de la 
!nca El Billar, son categorizados como medianos y grandes 
debido a su peso, no son tan grandes como otros mamífe-
ros registrados en zonas cercanas y que potencialmente 
podrían habitar la zona de estudio como Puma concolor o 
Leopardus pardalis (Vásquez et al. 2019).  Es probable que 
mamíferos de mayor peso a los registrados, tengan may-
ores requerimientos de hábitats y de desplazamiento y no 

Tabla 1.  Mamíferos medianos y grandes registrados en el FB Bosque de Las Martejas, municipio de Pijao, Quindío, Colombia.  Tamaño: M: mediano, G: grande.  Tipo de registro: CT: 
cámara trampa, OBS: observación directa, ENT: entrevista.  Categoría de amenaza (CA): LC: preocupación menor, VU: vulnerable, según la IUCN (2021).

Taxón Nombre común Tamaño Tipo de registro CA Figura

Orden Didelphimorphia

Didelphidae

Caluromys derbianus Chucha lanuda M OBS LC

Didelphis marsupialis Chucha, Zarigüeya M CT, OBS, ENT LC 2l

Marmosa demerarae Chucha mantequera M CT, OBS LC 2m

Orden Cingulata

Dasypodidae

Dasypus novemcinctus Gurre, Armadillo G CT, OBS, ENT LC

Orden Pilosa

Choloepidae

Choloepus ho!manni Perezoso G OBS, ENT LC 2k

Orden Carnivora

Canidae

Cerdocyon thous Zorro perro G CT LC 2d

Felidae

Leopardus tigrinus Tigrillo M CT, OBS, ENT VU 2f-g

Puma yagouaroundi Jaguarundi G CT LC 2e

Mustelidae

Eira barbara Tayra M CT, OBS LC 2h

Neogale frenata Comadreja M ENT LC

Procyonidae

Potos "avus Marteja, Perro de monte M OBS, ENT LC 2i

Rodentia

Dasyproctidae

Dasyprocta punctata Guatín M CT, ENT LC 2c

Cuniculidae

Cuniculus paca Guagua G CT, OBS, ENT LC 2b

Sciuridae

Syntheosciurus granatensis Ardilla M CT, OBS, ENT LC 2a

Orden Primates

Aotidae

Aotus lemurinus Marteja, Mono nocturno M OBS, ENT VU 2j
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Figura 2.  Mamíferos medianos y grandes registrados en las cámaras trampa y a partir de observaciones directas en el fragmento de bosque, Bosque de Las Martejas, municipio de 
Pijao, Quindío, Colombia.  a) Syntheosciurus granatensis, b) Cuniculus paca, c) Dasyprocta punctata, d) Cerdocyon thous, e) Puma yagouaroundi, f-g) Leopardus tigrinus, h) Eira barbara, i) Potos 
"avus, j) Aotus lemurinus, k) Choloepus ho!manni, l) Didelphis marsupialis, m) Marmosa demerarae.  En la esquina inferior derecha de cada imagen individual se muestra la categoría de 
amenaza global para cada especie; LC: preocupación menor, VU: vulnerable (IUCN 2021).

encuentren en el FB estudiado características óptimas para 
habitarlo o para llegar a él a través de la matriz transfor-
mada (Harestad y Bunnel 1979; Fisher et al. 2011).  Adicio-

nalmente, las especies de mayor tamaño, mantienen densi-
dades poblaciones pequeñas y pueden ser más difíciles de 
registrar en los bosques (Damuth 1981).
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En entornos degradados, como los Andes de Colom-
bia, las áreas naturales remanentes están distribuidas en 
diversos fragmentos de bosque, principalmente peque-
ños (Armenteras et al. 2003).  Tales fragmentos, frecuent-
emente no !guran como áreas de conservación reales, ya 
que no son reconocidos por las entidades territoriales bajo 
ninguna categoría de protección.  Dada la importancia de 
los FB como reservorios de biodiversidad, en los últimos 
años han aumentado los esfuerzos por conocer la confor-
mación de las comunidades de mamíferos que habitan en 
ellos (e. g., Aya-Cuero et al. 2020; Henao-Isaza et al. 2020) y 
su relevancia en la conservación de la mastofauna nacional 
(e. g., López-Arévalo et al. 2021).  No obstante, las dinámi-
cas ecológicas, los efectos del con!namiento poblacional 
de las especies, el alcance de los potenciales efectos del 
cambio climático y la naturaleza y grado de los tensores 
antrópicos que afectan a los FB, parecen rasgos pobre-
mente estudiados en el ámbito nacional e internacional 
(Torres et al. 2012; Falcão et al. 2012; Mercado-Gómez et al. 
2018; Ballesteros-Correa et al. 2019; Melo 2019).  A esto se 
suma la continua expansión de las actividades antrópicas, 
que ponen en riesgo su permanencia a largo plazo.  Por tal 
motivo, es necesario un efectivo despliegue de estrategias 
de conservación a través de las entidades territoriales y 
organizaciones civiles, en donde las comunidades locales, 
por su cercanía e in$uencia, sean los principales actores 
involucrados en la conservación de los FB. 

Finalmente, se resalta la importancia de los FB en la con-
servación y preservación no solo de los mamíferos sino de 
la fauna en general, ya que les permite a las especies tener 
la capacidad de tolerar las presiones que ejerce la fragmen-
tación de los ecosistemas como es el caso de los mamíferos 
medianos y grandes registrados en el FB de la !nca El Billar.
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