
A case of partial melanism in
Lacerta agilis (LiNNAEuS, 1758)

from the Czech Republic 

The main functions of coloration in
reptiles are thermoregulation (KETTLEWELL
1973), camouflage (TiNbERgEN 1974) and
signalling (JACKSON et al 1976; bECHTEL,
1995).  in males of many lizard species, the
skin coloration is changing during the year,
being most conspicuous at the breeding sea-
son, when its signalling function is of par-
ticular importance (COOPER & gREENdbERg
1992).  This is the period when the trade-off
between attracting opposite sex and avoid-
ing predation is strongest.  Numerous spe -
cies have developed different strategies to
deal with this conflicting situation.  Some of
them, like Egernia sp., live in social groups,
in which the risk is widespread among the
group members (CHAPPLE 2003).  Others such
as Plestiodon laticeps (SCHNEidER, 1801)
and Psammodromus algirus (LiNNAEuS,
1758) stay exposed, assess the distance of
the approaching predator and then flee
(COOPER 1999; MARTíN & LóPEZ 2001).

in the wide range area of the Sand
lizard, Lacerta agilis (LiNNAEuS, 1758), sev -

eral types of individual and subspecific color-
patterns are known (KORSóS & bi SCHOff
1997).  The coloration differs between sexes
and usually varies during the year and by
age (biSCHOff 1984).  both sexes are of
brownish color after hibernation.  in males,
however, the color of the body sides turns
into bright green (fig. 1) during the mating
season most likely to attract females and
frighten away other males, and afterwards
reverts to brown again (OLLSON 1993,
1994).  besides, many cases of color anom-
alies were reported, melanistic individuals
included (MERTENS 1922; dRZEWiCKi 1926;
PETERS 1958).  Melanism is an individual’s
augmented expression of dark skin color in
comparison to the majority of conspecifics-
due to an increase in epidermal melanin pig-
ments (KETTLEWELL 1973).  At least two
mechanisms are known to have the potential
to alter body coloration: autosomal reces-
sive gene mutations and hormonal changes
(HAdLEy & OLdMAN 1969; bECHTEL 1995).
How melanism influences the mating suc-
cess of male L. agilis is still un known.
Melanism in L. agilis occurs more often in
the eastern part of its distribution range and
at higher elevations (biSCHOff 1984), where
dark body color could be advantageous in
coping with low temperatures (CLuSELLA-
TRuLLAS, 2007). despite the fact that the
Sand Lizard is well studied in many scien-
tific fields, information about partial mela -
nism is missing.  

in May 2011, an unusuallly colored
male of L. agilis was observed and caught
near the village of Studenec, Czech Re -
public, at N 49.22497°, E 16.05698° (WgS
84 datum) in the backyard of the institute of
Vertebrate biology of the Academy of
Sciences.  The locality is surrounded by
small patches of grassland, fields, woods
and ponds, which altogether provide suit-
able habitats for Sand Lizards.  When the
author monitored the Sand Lizards in the
area (N = 157), no further color anomalies
were noticed. 

The specimen was released and
tracked again in July 2011 and May 2013.
On these occasions, it was photographed on
standardized gray colour background (18 %
gray), its sex was determined and standard
body dimensions were taken.  by the time of
first capture, it was diagnosed a very dark
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adult male, with a few “green and brown”
spots (fig. 2).  At closer examination, ves-
tigial elements of the typical color-pattern
were detected, obscured by the dark pig-
mentation.  The pattern visibility depended
on the view angle and light conditions.
Only the belly was invariably completely
black.  Color saturation and body size were
measured using the programs Adobe Photo -
shop CS (Adobe systems inc. 1990-2003)
and tpsdig (by f. James ROHLf 2010, State
university of New york, Stony brook), re -
spectively.  Snout-vent length was 7.88 mm
in 2011 and 8.1 mm in 2013.

in July 2011, the lizard was caught
when shedding.  No changes were observed
with regard to saturation of the dark por-
tions, visibility of the original pattern and
extent, position and number of the bright
spots.  interestingly, in the last observation
(May 2013), the original pattern was less
distinct and the melanistic coloration more
pronounced than before (fig. 3).  Moreover,
after detailed comparison of pictures and
records from May 2011 and 2013, small
changes were detected.  The number and
size of several patches had altered, and
some additional small spots had developed
in the caudal and trunk regions.  The belly
color had remained the same.  in some cases
in which adult reptiles partially or com-
pletely changed their color for certain peri-
ods of their life, these changes were perma-
nent, whereas in other cases they were not
(KARáSEK 2004).

The author concludes that these differ-
ences are not correlated with season, since
both observations were made in May.  fact -
ors, such as aging, shedding cycle, hormon-
al or immune status, and epigenetic response
of the organism, may play a little understood
role in this process.  

ACKNOWLEdgMENTS:  Many thanks to iva
Martincová and Alena fornusková for capturing of the
partially melanistic L. agilis male.  All procedures
described in the paper are in agreement with local and
state laws and regulations concerning nature protection
and animal experiments.

REfERENCES:  bECHTEL, H. b. (1995): Rep -
tile and amphibian variants: colours, patterns, and sca-
les; Malabar, florida (Krieger Publishing Company),
pp. 316.  biSCHOff, W. (1984): Lacerta agilis LiNNAE -
uS, 1758 – Zauneidechse; pp. 23-68. in: böHME, W.
(Ed.): Handbuch der Reptilien und Amphibien Euro -
pas; bd. 2/1, Echsen ii (Lacerta); Wiesbaden (Aula-
Verlag).  COOPER, Jr. W. E. (1999): Tradeoffs between

courtship, fighting, and antipredatory behaviour by a
lizard, Eumeces laticeps.- behavioral Ecology and
Sociobiology, berlin etc.; 47: 54-59.  COOPER, W. E. &
gREENbERg, N. (1992): Reptilian coloration and beha-
vior; pp. 298-422. in: gANS, C. & CREWS, d. (Eds.):
biology of the reptilia; Physiology E, vol. 18; Chicago
(university of Chicago Press).  CLuSELLA TRuLLAS, S.
& VAN WyK, J. H. & SPOTiLA, J. R. (2007): Thermal
melanism in ectotherms.- Journal of Thermal biology,
Oxford; 32 (5): 235-245.  dRZEWiCKi, S. (1926): Sur le
croisement entre les lézards Lacerta agilis forma typi-
ca et Lacerta agilis var. erythronota.- Comptes rendus
des séances de la Société de biologie et de ses filiales,
Paris; 93: 1631-1632.  HAdLEy, M. E. & OLdMAN, J.
M. g. (1969): Physiological color changes in reptiles.-
American Zoologist, Lawrence; 9 (2): 489-504.
CHAPPLE, d. g. (2003): Ecology, life-history, and
behavior in the Australian scincid genus Egernia, with
comments on the evolution of complex sociality in
lizards.- Herpetological Monographs, Pittsburgh; 17
(1): 145-180.  JACKSON, f. J. & iNgRAM, W. iii &
CAMPbELL, H. W. (1976): The dorsal pigmentation pat-
tern of snakes as an antipredator strategy: a multivari-
ate approach.- American Naturalist, Chicago; 110:
1029-1053.  KARáSEK, J. (2004): Ztráta pigmentu u
adultního samce Python reticulatus v Zoo Ostrava.-
WWW document available at < http:// www.reptarium.
cz/en/profiles/7/articles/49 > [last accessed: July 30,
2015].  KETTLEWELL, H. b. d. (1973): The evolution of
melanism: the study of a recurring necessity, with spe-
cial reference to industrial melanism in the Lepido -
ptera; Oxford (Clarendon Press), pp. 423.  KORSóS, Z.
& biSCHOff, W. (1997): Lacerta agilis LiNNAEuS,
1758; pp. 230-231. in: gASC, J.-P. & CAbELA, A. &
CRNObRNJA-iSAiLOViC, J. & dOLMEN, d. & gROSSEN -
bACHER, K. & HAffNER, P. & LESCuRE, J. & MARTENS,
H. & MARTíNEZ RiCA, J. P. & MAuRiN, H. & OLiVEiRA,
M. E. & SOfiANidOu, T. S. & VEiTH, M. & ZuidERWiJK,
A. (Eds.): Atlas of amphi bians and reptiles in Europe;
Paris (Muséum National d’Histoire Naturelle / Service
du Patrimoine Naturel & Societas Europaea
Herpetologica).  MARTíN, J. & LóPEZ P. (2001): Nuptial
coloration and mate guarding affect escape decisions of
male lizards Psammodromus algirus.- Ethology,
berlin; 105 (5): 439-447.  MERTENS, R. (1922): Eine
melanotische Zauneidechse (Lacerta agilis LiNNé).-
Naturwissen schaftlicher beobachter, frankfurt a. M.;
63: 174-175.  OLLSON, M. (1993): Nuptial coloration
and predation risk in model sand lizards, Lacerta
agilis.- Animal behaviour, London; 46: 410-412.
OLLSON, M. (1994): Rival recognition affects male con-
test behavior in sand lizard (Lacerta agilis).- behavioral
Ecology and Sociobiology, berlin etc.; 35: 249-252.
PETERS, g. (1958): Schlangen und Eidechsen am fuße
des Ararat.- Aquarien und Terrarien, Stuttgart; 5 (11):
316-320.  TiNbERgEN, N. (1974): Curious naturalists;
revised edn. Harmondsworth, uK (Penguin Edu cation).

KEy WORdS:  Reptilia: Squamata: Sauria:
Lacertidae; Lacerta agilis, partial melanism, Czech
Republic

SubMiTTEd:  October 27, 2014
AuTHOR:  Radovan SMOLiNSKý < radovan.

smolinsky@gmail.com > – institute of Vertebrate
biology of the Academy of Sciences of the Czech
Republic, v.v.i., Květná 8, 60365 brno, Czech
Republic. 

All_Short_Notes_SHORT_NOTE.qxd  08.08.2016  11:26  Seite 35



112                SHORT NOTE      HERPETOZOA 29 (1/2) Wien, 30. Juli 2016      SHORT NOTE             

fig. 1:  Normal coloration of a male of Lacerta agilis (LiNNAEuS, 1758) in the mating period.

fig. 2: The studied partially melanistic male of Lacerta agilis (LiNNAEuS, 1758).  Picture taken in May 2011.

fig. 3:  Same specimen as in fig. 2.  Picture taken in May 2013.
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