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Rapid color change to blue in
metamorphic Discoglossus scovazzi
(CAMERANO, 1878)

The presence of brilliant colors such
as the primary colors red, yellow and blue
has been widely studied and documented
among animals, from invertebrates to high-

er vertebrates. Particularly, individual color
variation is a main subject for research in
areas as diverse as ecology, ethology, phys-
iology, evolutionary biology or ecotoxicolo-
gy (e.g., Fuin et al. 1989; CAMARGO et al.
1999; MARTIN & FORSMAN 1999; CHAPLEN
et al. 2002; FRENTIU et al. 2007; HEFLIN et
al. 2009; Lopez et al. 2009; SKOLD et al.
2012). In vertebrates, skin color is mostly
determined by the disposition of chromato-
phores, specialized dermal cells (MILLS &
PATTERSON 2009). In some species, col-
oration can change at the individual level,
with these changes classified as either mor-
phological or physiological (BAGNARA
1976). The former is a slow process associ-
ated with variations of pigment content in
the integument. The latter is a much faster
(from minutes to hours) process based on
intracellular movement of the organelles
containing the pigments. Physiological
color changes may be caused by a multitude
of internal and external factors (SKOLD et al.
2012), but the cytological mechanisms
involved are still unclear (BAGNARA 2005).

Bluish coloration is common among
vertebrates, in spite of the generalized
absence of blue pigments, with only a few
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Fig. 1: Map showing the locations in Morocco
where the metamorphic, rapidly color-changing
Discoglossus scovazzi (CAMERANO, 1878) were found.
Cap Spartel (circle), Oued Laou (solid square) and
Derdara (open square).
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fish species having real cyanophores (GODA
& Fuitt 1995). Thus, most of the times blue
is a structural color caused by light scatter-
ing (BAGNARA et al. 2007). Several studies
have revealed a functional role of blue
(UMBERS 2013) in different life history traits
as mate choice (MARTIN & LOPEZ 1999;
CUADRADO 2000), crypsis (MACEDONIA et
al. 2009) or antipredator strategies (SAPO-
RITO et al. 2007; HAWLENA 2009).

In amphibians, blue is produced in the
absence of xantophores (or at least of some
of their pigments) by the light scattered in
the iridophores (DUELLMAN & TRUEB 1986).
Although generally uncommon, blue is
present in the regular color pattern of sever-
al amphibian species (BAGNARA 2007; To-
LEDO & HADDAD 2009) or as low frequency
individual variants, as in several species of
Anura (see for example NISHIOKA & UEDA
1985, RIvERA et al. 2001 and references
therein). Even scarcer are the cases of indi-
vidual color change from regular coloration
into blue. A striking example is the tempo-
ral color dimorphism observed in Rana
arvalis NILSSON, 1842, with males changing
from regular coloration to blue during the
breeding season (HETTYEY et al. 2009).
Jorn KOHLER (Hessisches Landesmuseum,
Darmstadt) suggested (pers. comm.) that
dehydration produced by prolonged hand-
ling of juvenile frogs can drive change of
the color, providing observations of froglets
turning blue in some species of the genera
Stumplffia and Adenomera, among others.

In the present note, the authors report
the observation of color change from brown
to blue in metamorphic Discoglossus scov-
azzi (CAMERANO, 1878) in different locali-
ties from Morocco. During fieldwork car-
ried out in May 2013 on three distant areas
belonging to the Tanger-Tetouan region
(Achakkar, near Cap Spartel, 35°45.9°N,
5°55.9°W; Oued Laou, 35°26.2°N, 5°04.9°
W; Derdara, 35°06.1°’N, 5°18.1°W; Fig. 1),
three metamorphic D. scovazzi were found
that, when handled, quickly changed their

Fig. 2: Discoglossus scovazzi (CAMERANO, 1878).

A - normal coloration of metamorphic specimen;
B - bluish coloration after manipulation;
C - almost normalized coloration
approximately 10 minutes after manipulation.
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original cryptic coloration to bluish tones
(Fig. 2). Maximum blue intensity was
achieved after less than a minute of being
manipulated. Once the coloration had
changed, the specimens were released and
observed. The animals regained their origi-
nal color at a slower rate, taking from 10 to
15 minutes to become fully brown. Given
the structure of the dermal cromatophore
unit described for Discoglossus (D’ ANNA &
La SpiNna 1975) and the rapidity of the
changes, they are most likely explained by
the mobilization of pigment-containing or-
ganelles in the xantophores.

Most species of the genus Discoglos-
sus feature a range of variation for intraspe-
cific patterns and colour shades (LANTZ
1947; MARTINEZ-SOLANO 2009). D’ANNA &
LA SpiNA (1975) also indicated that D. pic-
tus can rapidly become darker or lighter in
response to the particular background color.
The authors did not detect any descriptions
of a drastic colorpattern change from cryp-
tic to blue in the genus Discoglossus such as
reported here. Apart from a thorough litera-
ture search, interviews with several experi-
enced researchers working for years with
species of Discoglossus, did not result in
observations of similar changes.

Physiological color changes in am-
phibians may be considered as functional
traits of adaptive value, with implications in
prey-predator interactions (KING & KING
1991), thermoregulation and water balance
(HutcHINSON & DupPRE 1992; KING et al.
1994; STEGEN et al. 2004) or intraspecific
communication (WELLS 1980). But they
may also occur as hormonally induced re-
sponses to stress (NIELSEN 1978). In the
present case, the observed color change oc-
curred within seconds, suggesting that the
stress can be derived directly from the fact
of being captured and grabbed, rather than
changes in environmental factors such as
hydration, temperature, or light intensity
(NIELSEN 1987; DUELLMAN & TRUEB 1986;
KING et al. 1994). Handling was shown to be
a strong stress source in several vertebrate
species (see BALCOMBE et al. 2004 and refer-
ences therein). Turning blue, instead, could
have additional implications, for example, a
possible anti-predator response (UMBERS
2013), as brilliant, conspicuous colors are
typically associated both with camouflaging

and aposematic patterns (TOLEDO &
HAaDDAD 2009). If the changes described
are limited to just a single species within
Discoglossus, or even localized populations
within D. scovazzi, as suggested by the lack
of further observations, it could even be
possible that blue color change developed
under some type of selective pressure in this
region. However, all these open hypotheses
are in need of experimental testing before
the actual causes of this behavior are under-
stood.
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