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Biofluorescence in the
Madeiran Pipistrelle,
Pipistrellus maderensis
(Dobson, 1878)

Biofluorescence under ultraviolet (UV) light occurs when
living organisms absorb short-wavelength radiation and re-
emit it at longer, visible wavelengths (Lamb & Davis 2020).
Ultraviolet vision within the 300-400 nm range is well
documented across a variety of vertebrate taxa (Hunt et al.
2001, Travouillon et al. 2023, Reinhold et al. 2023, Botelho et
al. 2024, Reinhold et al. 2025). While ultraviolet sensitivity
was once considered rare among extant mammals, it is now
established that certain clades—including Chiroptera,
Eulipotyphla, Rodentia, and Marsupialia—retain functional
short-wavelength-sensitive (SWS1) opsins responsive to UV
light (Gorresen et al. 2015). Among these vertebrates,
nocturnal and crepuscular mammals have shown instances of
biofluorescence, including one vespertilionid bat and several
bats from Trinidad (Udall et al. 1964), one pteropodid bat
(Reinhold 2022), as well as 74 species of phyllostomid bats
(Rojas et al. 2021). More recently, fluorescence has also been
documented in Tadarida brasiliensis, Myotis velifer (Gual-
Sudrez et al. 2024), Rhinolophus hipposideros, and Rhinolophus
blasii (Schofield et al. 2025). While this trait may be adaptive
in low-light environments, as observed in nocturnal and
crepuscular species (Anich et al. 2021), there remains a lack of
direct experimental evidence supporting a functional role for
biofluorescence in mammals. Differentiating whether
photoluminescence serves a biological function or is merely a
byproduct of pigments or molecules poses a significant
challenge (Marshall & Johnsen 2017, Gual-Suérez et al. 2024).

In this context, the Madeiran pipistrelle (Pipistrellus
maderensis) (Figure 1) is a small vespertilionid bat endemic to
the Macaronesian Archipelago, comprising the islands of
Madeira, the Azores, and the Canary Islands (Masseti 2010,
Teixeira 2023).
forearm length (Teixeira & Jesus 2009) and exhibiting a fur
coloration ranging from chocolate-brown to orange-brown
(Palmeirim et al. 1999), P. maderensis is recognized as one of
the most threatened bat species in Europe (Barova & Streit
2018), facing a high risk of extinction due to habitat loss and
anthropogenic pressures (Alcaldé & Juste 2022).

To explore the potential for UV-induced fluorescence in
Pipistrellus maderensis, we employed two ultraviolet light
sources, as commonly used in similar studies (Reinhold 2022,
Schofield et al. 2025). The first was a Lepro flashlight (model:
51 LEDs UV Light Handheld Blacklight, 5 watts), emitting at
395 nm. The second was a DARKBEAM flashlight with a 365
nm wavelength and a ZWB2 filter. Fluorescence was
observed under 395 nm, but no visible fluorescence was
detected under 365 nm.

All used specimens were found deceased in the wild; no
animals were sacrificed for this study. The two P. maderensis
specimens were generously provided by the Pedagogical
Collection of the University of Madeira. Given the vulnerable
conservation status, the capture or handling of live
individuals could result in injury or death, posing a
potentially devastating impact on already fragile populations.

Measuring between 29.5 and 34.0 mm in
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Of the two specimens analysed, one was discovered in a
trapping device used for monitoring the pinewood nematode
vector and likely died from hypothermia or starvation. It was
found in Sitio das Ginjas, Sdo Vicente (32.786138, -17.038988)
in 2015. The other specimen was collected in Ch&o da Ribeira
(32.823702, -17.107971) in the same year, already deceased,
presumably due to predation by Felis silvestris catus. Both
specimens have been preserved in 70% ethanol since 2015 and
stored in glass containers at room temperature, without
exposure to sunlight, to maintain their condition.

To maximize detection of fluorescence, the bats were
exposed to UV light from all body sides, with the light source
positioned approximately 30 cm above the specimen and
perpendicular to the plane. Photographs were taken of the
dorsal and ventral aspects of the bat’s feet using a Nikon
P1000 digital camera, following methodologies adapted from
Gual-Suérez et al. (2024). The images were later analysed to
count and measure photoluminescent areas, providing a
detailed description of this phenomenon in P. maderensis.

The bats analysed in this study exhibited fluorescence
exclusively in their feet (Figure 2), with no detectable
luminescence observed in other body parts (Figure 3). A
similar pattern has been reported in the bat species Tadarida
brasiliensis, in which fluorescence was restricted to the claws
(Gual-Suarez et al. 2024). This phenomenon may be
associated with the keratin structure of bat claws, as
keratinized  tissues are known to  incorporate
photoluminescent amino acids such as tryptophan and
tyrosine (Melhuish & Smith 1993). Keratinization has
previously been linked to green photoluminescence, as
observed in Pipistrellus maderensis, as well as in particular
rodent species (Sobral & Souza-Gudinho 2022). However, in
other mammal species, biofluorescence is not restricted to
claws alone. For instance, Rhinolophus hipposideros and R. blasii
exhibit widespread fluorescence across the entire body pelage
(Schofield et al. 2025), while Rhinonicteris aurantia displays
strong fluorescence in the wings, particularly, along the wing
membranes, as well as in the hind limbs and tail region
(Travouillon et al. 2023).

As for the potential function of fluorescence, it could play
an essential role
interaction, as UV vision has been observed in species of the
same family (Gorresen et al. 2015). During flight, the bat’s feet
are held with the ventral aspect facing downward (Pohland
2007). In this case, we propose the same hypothesis as Gual-
Sudrez et al. (2024), who used the study of flying squirrels to
suggest that photoluminescence aids in their intraspecific
communication, proposing that bats
photoluminescence as a relatively bright and unambiguous
visual cue to locate each other in the UV-enriched
environment of the night sky. However, we currently lack
information on both the exact excitation/emission ranges of
these photoluminescent structures and the spectral sensitivity
of P. maderensis' eyes.

These findings add another record of a vespertilionid bat
with a well-defined UV-induced photoluminescent structure.
Further studies are needed to assess the impact of UV light on
P. maderensis populations, particularly to determine whether
this species, like some of its relatives, possesses UV vision and
how this might influence its behavior.
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Figure 2. A. Pipistrellus maderensis feet under UV light (395 nm);
B. Pipistrellus maderensis feet under white light.

Figure 3. Pipistrellus maderensis under UV light (395 nm).
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