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Scientific note

Axanthism in Salamandra salamandra (Linnaeus, 1758)
(Amphibia, Salamandridae)

Nahla Lucchini & Cristian Pizzigalli

Axanthism represents a rarely observed chromatic aber-
ration in amphibians. The discovery of amphibian indi-
viduals with abnormal pigmentation provides interest-
ing insights on intraspecific phenotypic variability as 
well as on variation among populations inhabiting 
different habitats. Here we report on the first well 
documented case of axanthism in Salamandra salaman-
dra.

Coloration in amphibians, as well as in other verte-
brates, is linked to the presence of chromatophores that 
mostly contain coloured pigments. Six types of chroma-
tophores, with the respective colorations, are known in 
amphibians skin: xanthophores (yellow), erythrophores 
(red), iridophores (reflective/iridescent), leucophores 
(white), melanophores (black/brown), and cyanophores 
(blue) (Bagnara et al. 1978, Duellman & Trueb 1994, 
Rivera et al. 2001, Rudh & Qvarnström 2013). Skin of 
axanthic animals lacks xanthophores, erythrophores, 
and iridophores, which normally produce yellow, red 
and iridescent pigmentation or crystals, respectively 
(Rudh & Qvarnström 2013, Jablonski et al. 2014). As a 
result, a subject could present blue, light grey or dark 
coloration (and dark eyes), depending on which pig-
ment its skin is lacking (Martínez-Silvestre & Montori 

2016). Colour aberrations of albinism, melanism and 
leucism are commonly reported in amphibians while 
axanthism is rarely observed (Dubois 1979, Bechtel 1995, 
Rivera et al. 2001, Jablonski et al. 2014). Cases of axan-
thism in amphibians have been described already from 
the Iberian Peninsula for Lissotriton helveticus (Razou-
movsky, 1789), Alytes obstetricans (Laurenti, 1768), Epi-
dalea calamita (Laurenti, 1768), Hyla molleri Bedriaga, 
1890, H. meridionalis Boettger, 1874 and Pelophylax perezi 
(Beebee & Griffiths 2000, Rivera et al. 2001, Jablonski et 
al. 2014, Martínez-Silvestre & Montori 2016). The fire 
salamander, Salamandra salamandra (Linnaeus, 1758), 
shows a high intraspecific phenotypic variation that, 
together with the general black background coloration, 
has resulted in a number of subspecies traditionally 
described based on the extension and pattern of yellow, 
red and/or grey spots (see S. s. gigliolii and S. s. gallaica; 
Eiselt & Lanza 1956, Seoane 1884).

Here we report a case of a male Salamandra salaman-
dra gallaica showing an unusual coloration for the spe-
cies (Fig. 1). The animal has been found during visual 
encounter surveys on the night of 15th October 2018 
(9:03 pm) in an eucalyptus forest in the surroundings of 
Mindelo; air temperature and humidity recorded were 
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Fig. 1.  Adult male of fire salamander (Salamandra salamandra gallaica) displaying an axanthic coloration.
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about 18 °C and 80 %. The specimen presented a black 
background coloration with grey and pinkish patches, 
most likely due to a partial or total lack of carotenoids 
and pterines. From the available bibliography, this 
seems to be the first reported case of axanthism in Sala-
mandra salamandra gallaica and the second one in Sala-
mandra salamandra (see Rivera et al. 1993), although the 
latter does not provide a well explicative picture.

The axanthic individual was the only one observed 
among 190 other individuals of S. s. gallaica with normal 
phenotype. The individual has been released after pho-
tographed.
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