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Olfactory cues are especially important for nocturnal mammals such as bats and can communicate an individual s
condition and facilitate mate choice. Here, we introduce a novel odorous substance found on the forearm of
reproductive male fringe-lipped bats (Trachops cirrhosus), which we term forearm crust. We continuously
captured bats over a 3-year period to determine the prevalence and possible seasonal distribution of this forearm
crust. We evaluated males to elucidate whether forearm crust was associated with speci ¢ morphological
characteristics. Males with forearm crust were captured throughout the year, but we found an increase in captures
of males with a forearm crust from September to December, prior to peak female pregnancy in March. All males
with a forearm crust had enlarged chest glands and testes. Males with a forearm crust had signi cantly higher
body condition indices than males without a forearm crust. We observed males in their natural roosts and in
captivity, and describe a novel stereotyped behavior in which males scratch the body dorsally and ventrally, insert
a claw into their mouth, and then lick their forearm repeatedly. Males with a forearm crust licked their forearm
signi cantly more than males without a forearm crust. Together, these data suggest that this novel odorous
forearm crust is a male reproductive trait. Further investigation is needed to understand its role in reproduction.

Las sezales olfativas son especialmente importantes para los mam feros nocturnos, como los murci@lagos, dado
que pueden comunicar la condici n de un individuo y facilitar la selecci n de pareja. Este estudio presenta una
nueva sustancia olorosa ubicada en el antebrazo de los machos reproductivos del murci@lago de labios verrugosos
(Trachops cirrhosus), que denominamos costra del antebrazo. Capturamos murciflagos durante un per odo
de 3 azos para determinar la prevalencia y posible distribuci n estacional de la costra. Tambifn evaluamos
a los machos para determinar si la costra se asocia a caracter sticas morfol gicas. Los machos con costra se
capturaron durante todo el azo, pero se encontraron un mayor nemero de machos con costra desde septiembre
hasta diciembre, antes de la captura de hembras prezadas en marzo. Todos los machos con costra tuvieron la
glEndula de pecho y los test culos agrandados. Los machos con costra mostraron un ndice de condici n corporal
signi cativamente mayor que los machos sin costra. Adem£s, observamos machos en sus refugios naturales y
en cautiverio y hemos descrito un nuevo comportamiento en donde los machos se rascan todo el cuerpo con una
garra, luego colocan la garra en la boca y despu@s lamen un antebrazo repetidamente. Los machos con costra
lamieron su antebrazo signi cativamente més que los machos sin costra. Nuestros datos sugieren que la costra del
antebrazo estk relacionada a la reproducci n o apareamiento de esta especie. Proponemos méks investigaciones
como @sta para comprender el rol de la costra en la reproducci n de T. cirrhosus.
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In small

visually conspicuous, sexually selected traits in larger species,

such as

Odorous signals tend to be sexually dimorphic, with males

mammals, olfactory signals can play a role similar to producing a wider repertoire of odors and scent marking more
frequently than females (Andersson 1994; Gosling and Roberts
body size, weapons, or ornaments (Blaustein 1981).  2001). Odors can play important roles in sex recognition (Ferkin
and Johnston 1995) and mate attraction (Johnston 1974), and
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Fig. 1.

also are effective indicators of an individual s health and con-
dition (Penn and Potts 1998; Zala et al. 2004). For example,
female mice (Mus musculus domesticus) discriminate between
parasitized and nonparasitized males based on the odor of urine
and associated odorous secretions (Kavaliers and Colwell 1995).
Furthermore, olfactory cues are thought to be a crucial part of
mammalian mate choice through the major histocompatibility
complex, communicating genetic diversity among individuals
(Santos et al. 2016). Given their nocturnal habits and social life-
styles, bats are ideal candidates to study the use and function
of secondary sexual odorous traits (Dechmann and Sa  2005).

Many bats produce species-speci ¢ odors that result from
a combination of glandular secretions, diet, and bacterial fer-
mentation (Quay 1970; Schmidt 1985; Scully et al. 2000).
For example, some Neotropical bat species perform com-
plex behaviors to create odorous cocktails. Among the fam-
ily of leaf-nosed bats (Phyllostomidae), male long-nosed bats
(Leptonycteris curasoae) combine uids from the mouth,
penis, and anus to produce an odorous dorsal patch during
the mating season (Muaoz-Romo and Kunz 2009). The dorsal
patch is thought to be a sexually selected trait as it is only pres-
ent in reproductive adult males (Muazoz-Romo and Kunz 2009)
and females prefer the odor of males with a dorsal patch more
than the odor of males without it (Muzoz-Romo et al. 2011).
While male long-nosed bats apply their scent mixture to their
fur, male greater sac-winged bats (Saccopteryx bilineata) trans-
fer genital and chest gland secretions into specialized wing sacs
near their forearms to create odorous cocktails, which they then
walft toward females in their territory (Moigt and von Helversen
1999; Voigt et al. 2008).

Our study was prompted by the capture of several wild male
fringe-lipped bats (Trachops cirrhosus) with a conspicuous
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Image of a reproductive male fringe-lipped bat (Trachops cirrhosus) with forearm crust circled.

substance characterized by a pungent odor on the forearm,
which we termed forearm crust (Fig. 1). Upon a review of
the literature, we found that this forearm crust had never been
described. Since we only found the forearm crust in reproduc-
tive adult males, we postulated that it played a role in repro-
duction. To better understand the function of the forearm crust,
we investigated the following questions: rst, we asked if the
forearm crust signals readiness for mating. If so, we expected
the forearm crust to coincide with the female reproductive sea-
son and to be correlated with the presence of sexually dimor-
phic structures (e.g., enlarged chest glands; Fig. 2) and other
traits involved in reproduction (e.g., enlarged testes). Second,
we asked whether the forearm crust re ects male condition.
We hypothesized that males would exhibit differences in body
condition in relation to forearm crust presence or absence.
We predicted that males with a higher body condition index
would exhibit a forearm crust. Our third goal was to determine
how this forearm crust is produced. Preliminary analyses of 4
adult T. cirrhosus specimens (2 females and 2 males) using a
scanning electron microscope showed no evidence of a fore-
arm gland. Given this observation, we predicted that, similar
to other bat species, males create this odorous cocktail via
complex stereotypical behaviors. Finally, we studied museum
specimens to determine the seasonal and geographic distribu-
tion of the crust.

MaATERIALS AND METHODS

Study species.  Fringe-lipped bats range from southern Mexico
to Brazil and Bolivia (Cramer et al. 2001) and are found in low-
land forest (< 500 m) where they roost in hollow trees, culverts,
buildings, and caves (Kalko et al. 1999). Fringe-lipped bats are
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