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NATURAL HISTORY NOTE
First report of intraspecific variation in wing translucency for a Neotropical bat 
species
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ABSTRACT
Although most variation regarding bat colouration has been recorded for fur, there 
have also been a few bat species for which intraspecific variation in wing translucency 
has been reported. However, all records are from the Paleotropics, with no cases 
reported for any bat species in the Neotropics.  Here we describe the first case of 
intraspecific variation in wing translucency for a Neotropical bat species, the lesser 
ghost bat (Diclidurus scutatus).  Two individuals captured hundreds of kilometres 
away from each other in the Brazilian Amazon forest showed distinct patterns in 
relation to the degree of their wing translucency. While one individual in the North‐
eastern Amazon forest had fully translucent wings, the other in the Southern 
Amazon had whitish opaque wings. We propose three hypotheses to explain this 
variation, which are related to differences in: (1) light conditions and camouflage in 
the roost; (2) thermoregulation requirements; and (3) habitat structure relationship 
with hunting success.

Intraspecific colour variation in bats is a widespread 
phenomenon that has been observed by many field 
researchers in the tropics. Bat wing membrane colour 
naturally ranges between species from black, yellow, orange 
or translucent (Vaughan & Vaughan 1986, Patel et al. 2017, 
Rydell et al. 2020). Although most intraspecific differences 
in bat colour patterns have been reported for fur (Uieda 
2000, Oliveira & Aguiar 2008, Lucati & López‐Baucells 2017), 
there have also been a few reported cases of intraspecific 
variation in wing membrane colour (Koopman 1994, Garbutt 
2007, Monadjem et al. 2010), but none for the Neotropical 
region. Although chromatic aberrations have been reported 
in many species, they are caused by either a deficiency in 
or an excess of pigment and the reasons behind them are 
multiple and rather underexplored.

Pale (i.e., clear or translucent) wings have been found 
in bats of a wide range of body sizes belonging to aerial 
insectivorous species that possess long and narrow wings 
adapted for straight, fast flight (Barclay 1985, Norberg 
& Rayner 1987, Rydell et al. 2020). As Rydell et al. (2020) 
indicated, darker wings may provide increased camouflage 
against the dark sky and thereby influence foraging patterns 
and emergence times among bat species. Interspecific 
colour variation in wings may also be associated with 
thermoregulation as bat wings are highly vascularized (Kluger 
& Heath 1970). Wing temperature tends to be significantly 

cooler than body temperatures, and dark colours can absorb 
a higher amount of solar radiation than other colours 
(Speakman & Hays 1992, Speakman et al. 1994, Rummel et 
al. 2019). Another possibility may be that translucent wings 
allow bats to see their surroundings while at rest without 
the need to open their wings (Vaughan 1970), which would 
enhance their response to predation pressure while keeping 
the wings closed for better body thermoregulation.

The genus Diclidurus consists of four species (D. 
albus, D. ingens, D. isabella, D. scutatus) that occur in the 
Neotropics (Simmons 2005, Mammal Diversity Database 
2020). The lesser ghost bat (Diclidurus scutatus) is a rarely 
captured canopy specialist insectivorous bat that roosts 
under palm tree leaves (Novaes et al. 2017). Although 
the species is widely distributed across the Amazon and 
Atlantic rainforests of South America (Novaes et al. 2017), 
the paucity of records has made intraspecific morphological 
comparisons challenging.

Here we report the first known case of intraspecific 
variation in wing translucency observed in two D. scutatus 
individuals captured at two sites located approximately 2,000 
km apart in the Brazilian Amazon forest. One individual with 
fully translucent wings (Fig. 1A) (non‐identified sex, age, 
or reproductive stage) was captured in January 2007 in a 
riparian corridor located on the outskirts of Monte Dourado 
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(Almeirim, Pará, Brazil: 00º53’S, 52º36’W), in a canopy net 
set approximately 14 meters above the ground. 

The second individual was a non‐reproductive adult 
female captured in February 2014 with a mist net which was 
manually launched on bats that were foraging around a light 
pole in an open area nearby a village from the Vila Tabajara 
district (Machadinho D’Oeste, Rondônia, Brazil; 08º56’S, 
62º03’W). In this case, the animal had whitish, opaque 
wings (Fig. 1B). The second individual has greatly extended 
the distribution of the species towards the Southern portion 
of the Amazon forest. 

As an update to criteria metrics of the IUCN Redlist 
(IUCN 2020), we calculated the Extent of Occurrence (EOO) 
and Area of Occurrence (AOO) using the package ‘conR’ 
(Dauby et al. 2017) and the geographic coordinates of the 
occurrences of D. scutatus recorded by Novaes et al. (2017) 
and available in the global biodiversity information facility 
(GBIF; www.gbif.org), including the new record from the 
present study. To the best of our knowledge, this is the first 
reported case of intraspecific variation in wing translucency 

for a Neotropical emballonurid bat species and for any bat 
species in the Neotropical region.

Previous records of intraspecific variation in wing 
colour patterns have been recorded for Paleotropical bats, 
including emballonurids, and a vespertilionid, with wing 
colour ranging from brown to whitish (Mimetillus moloneyi 
and Taphozous perforatus), pale brown to light brown 
(Coleura afra), and translucent to olive brown (Saccolaimus 
saccolaimus) (Koopman 1994, Garbutt 2007, Francis 2008, 
Menkhorst & Knight 2011). While we have observed 
translucent, almost fully transparent wings in the individual 
captured in the North-eastern Amazon, the individual 
captured in the Southern Brazilian Amazon had paler 
and more opaque wings. It is possible that the observed 
intraspecific translucency variation reported herein for 
D. scutatus is either a widespread phenomenon within 
Neotropical emballonurids and/or other bat families, or it 
could simply be restricted to few individuals.

The observed variation between the two captured D. 
scutatus individuals described herein may be explained by 

Fig. 1 - Images of the two lesser ghost bat (Diclidurus scutatus) individuals captured in 2007 (A) and 2014 (B), evidencing the intraspecific 
variation in wing translucency. (C) Map illustrating the localities where the two individuals were captured in the Brazilian Amazon forest 
(Site A: Almeirim, and Site B: Macadinho D’Oeste). The map was plotted using the package ggplot2 (Wickham et al. 2016) and the 
shapefile from Dinerstein et al. (2017) with the occurrences of D. scutatus recorded by Novaes et al. (2017) and available in the global 
biodiversity information facility (GBIF; www.gbif.org), including the new record from the present study. 
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the following non‐excluding hypotheses: (1) differences in 
light conditions among roost sites could select for different 
levels of wing translucency as a result of camouflage success 
(Endler 2006); (2) adaptations in pigmentation could be 
related to thermoregulation requirements in different 
environments, given that membranes contribute to 
significant heat loss in bats (Speakman & Hays 1992); and (3) 
differences in forest and habitat structure between the two 
localities could affect habitat use due to different foraging 
successes for bat camouflage against the sky or canopy in 
each environment, with pale‐winged individuals benefiting 
from foraging in more open spaces (Rydell et al. 2020).

The Amazon forest, where most of the large Extent of 
Occurrence of D. scutatus is localised (EOO= 5,731,327 
km2 and AOO= 132 km2 (Supplementary Material I)), has 
a complex biogeographic scenario where large rivers can 
impose important dispersal limits for flying animal species 
(Oliveira et al. 2017). Rivers can isolate populations of a 
species and cause geographic variation in a characteristic to 
be constrained to a specific geographic area. The presence 
of transparent wings for other emballonurid species (Lim 
& Dunlop 2008) makes it important to evaluate the extent 
of variation for wing translucency among D. scutatus 
conspecifics. Thus, we suggest that museum specimens 
from different localities should be evaluated to thoroughly 
assess intraspecific morphological variation in wing colour 
among emballonurids to further investigate the differences 
that we describe herein.
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