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First record of Elaphe quatuor-
lineata (BONNATERRE, 1790), from
the island of dugi Otok (Croatia)

dugi Otok is the largest and western-
most island of the Archipelago of Zadar in
northern dalmatia (Croatia); it is 45 km
long, 1-5 km wide and separates the other
islands of the archipelago from the open
Adriatic Sea.  The vegetation consists of
dense Mediterranean maquis (most com-
mon), open garrigue (central and south),
pine forest (north) and small cultivated areas
around the settlements (e. g., olive groves).
A nature conservation area (Telašćica Nature
Park) is located in the southern portion of
the island and another one (Kornati National
Park) covers various adjacent islands south-
east of dugi Otok.

The following snake species were re -
ported from the island so far: Xerotyphlops
vermicularis (MERREM, 1820), Hierophis ge -
monensis (lAuRENTi, 1768), Zamenis situla
(liNNAEuS, 1758), Telescopus fallax fallax
(FlEiSCHMANN, 1831), Natrix natrix (liN -
NAEuS, 1758) ssp., Malpolon insignitus fus -
cus (FlEiSCHMANN, 1831) and Vipera ammo-
dytes ammodytes (liNNAEuS, 1758) (HiRTZ
1930; GRilliTSCH et al. 1999; diECKMANN
2006; KRYšTuFEK & KlETEčKi 2007; ŽAGAR
et al. 2013).  The status of X. vermicularis is
uncertain, only a single specimen of V. a.
ammodytes was ever observed (by Mario
Schweiger, pers. comm., quoted by diECK -
MANN 2006).

in the present note the author reports
on the occurrence of Elaphe quatuorlineata
quatuorlineata (BONNATERRE, 1790), on that
island from where it was not known before.
The following records were made:

* Juvenile individual, roadkill, village
of luka beside the sea, May 28, 2016 (Fig.
1, site 3; Fig. 2).

* Adult male, roadkill, on the main
road of the island 1.5 km northwest of
luka, interior, more mountainous part of
the island, May 31, 2016 (Fig. 1, site 1; Fig.
3).

* Adult female showing partial mela -
nism, observed close to the previous site on
June 1, 2016 (Fig. 1, site 2).  The base color
and the black longitudinal stripes were still
somewhat visible, especially in the anterior
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part of the body (Fig. 4).  The habitat con-
sisted of dense maquis and pastures with
single stones or stone walls (Fig. 5).

* Subadult female, observed in the
yard of an abandoned house in the periphery of
luka, June 6, 2016 (Fig. 1, site 4; Fig. 6).
The site was found by support of Jure Picić,
a local resident, who confirmed the occur-
rence of E. quatuorlineata (called ‘kravo -
sas’ in Croatian) around luka.  The area is
characterized by partly overgrown veg-
etable gardens, bushes, small meadows and
stone structures (Fig. 7).

* Adult specimen of undetermined
sex, side of the main road between Žman
and Zaglav, 3 km southeast of luka, June 6,
2016 (Fig. 1, site 5).  

Although dugi Otok is not as well in -
vestigated by herpetologists as, e.g., the
north Adriatic islands of the Kvarner Bay (e.
g., TóTH et al. 2006; SCHWEiGER 2012), the
discovery of E. quatuorlineata is surprising.

There is only one unconfirmed remark in
the literature (PlANiNC 2002), which was
later rejected (ŽAGAR et al. 2013).  Sightings
of reptile species in areas from where they
were never reported before should always
be considered with caution due to the possi-
bility of having been introduced (comp.
SCHWEiGER 2008).  However, the observa-
tion of five specimens of different age and
sex at different sites separated from each
other by distances of several kilometers
(Fig. 1) indicates that there is a reproducing
population of E. quatuorlineata on dugi
Otok.  From a zoogeographical point of view
there is no reason why the occurrence on the
island should not be autochthonous. The
species is known from the Croatian coastal
mainland and the islands – from north to
south – Cres, lošinj, Krk, Rab, Pag, Olib,
Silba, Premuda, Žut, Kornat, vis, Brač,
Hvar, Korčula and Mljet (BöHME & ščER-
BAK 1993; ĆEvid 2005; SCHWEiGER 2005;
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Fig. 2:  Juvenile Elaphe quatuorlineata
(BONNATERRE, 1790), from luka, dugi Otok, Croatia 
(May 28, 2016; length about 30 cm; site 3 in Fig. 1).

Fig. 3:  Adult male Elaphe quatuorlineata
(BONNATERRE, 1790), from the main road (May 31,

2016; length about 140 cm; site 1 in Fig. 1).
Fig. 4:  Adult female Elaphe quatuorlineata

(BONNATERRE, 1790), with partial melanism found
near the main road (June 1, 2016; estimated length 

at least 150 cm; site 2 in Fig. 1).
Fig. 5:  Habitat of Elaphe quatuorlineata

(BONNATERRE, 1790), beside the main road, 1.5 km
northwest of luka (site 2 in Fig. 1).

Fig. 6:  Subadult female Elaphe quatuorlineata
(BONNATERRE, 1790), from the periphery of luka 
(June 6, 2016; estimated length at least 100 cm; 

site 4 in Fig. 1).
Fig. 7: Habitat of Elaphe quatuorlineata (BONNA -

TERRE, 1790), in the periphery of luka (site 4 in Fig. 1).

KOREN et al. 2011), so also from neighbor-
ing islands.  The habitats in which E.
quatuorlineata was found on dugi Otok are
typical for the species (STROHMAiER 1986;
KREiNER 2007; ORTH 2013).  As these habi-
tat types are widespread throughout the
island, its range could comprise larger parts
of the island than reported here.  This
assumption is confirmed by Jure Picić (pers.
comm.), who is familiar with the species
and knows it not only from luka (at least
since the 1990’s, more frequent observations
in recent years) and Žman but also from
Savar, 10 km northwest of luka.

The occurrence of a partially melanis-
tic specimen (Fig. 4) is worth mentioning.
Presumably, the dark color developed with
increasing age of the individual (comp.
EdEl STAM 1976).  Pictures or data from the
literature about melanism of E. quatuorline -
ata are rare.  TRAPP (2007) mentions the ex -
istence of melanistic E. quatuorlineata
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without giving further details, while WiRTH
(2009) specifies that specimens from dal -
matia are darker than those from italy and
sometimes tend to melanism.  vEiTH (1991)
gives a report of a “deep black” specimen
from Metković, southern Croatian main-
land, and two “dark black-brown” speci-
mens from Metković and Zara (today’s
Zadar), respectively, that showed traces of
the pattern, maybe comparable to the pres-
ent specimen.  vEiTH (1991) supposed that
E. quatuorlineata tends to melanism in
marsh areas.  Consistent with this assump-
tion, david HEGNER shows pictures of a
very dark specimen from the Bacina lakes,
about 20 km to the west of Metković
(SCHWEiGER 2016).  Nevertheless, in most
wetland areas only normal-colored individ-
uals are found, and there is lack of surface
water on dugi Otok.  

Melanism of reptiles is discussed in
the literature as a benefit for thermoregula-
tion, a factor for selection by increased risk
of predation and a phenotype being frequent
in habitats close to the species’ limits of
existence (EdElSTAM 1976; TANAKA 2005).
There are examples of islands in the Medi -
terranean, which contain melanistic reptile
populations (e. g., MüllER 1934), also ex -
plained as a result of genetic drift (EdEl -
STAM 1976).  The single dark specimen on
dugi Otok reported here could refer to an
individual variation within a population of
normally colored E. quatuorlineata. But
sightings of dark brown specimens by Jure
Picić (pers. comm.), including a nearly
black individual similar to the one (most
likely not the same) shown here, suggest
that those phenotypes are more frequent
within the population on the island.  in this
context the observation of an unidentified
black snake in the vicinity of Sali in the
south of the island in September 2014 by
Jörn-Peter Schröder (pers. comm.) is of
interest.  Of the known snake species of
dugi Otok, M. insignitus fuscus and N. na -
trix can express melanism as well (TóTH et
al. 2006; KREiNER 2007).  And in fact, a
melanistic M. insignitus fuscus was reported
from the island by HiRTZ (1930).
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Release and distress calls of
Rhinella abei (BAldiSSERA,

CARAMASCHi & HAddAd, 2004), and
Rhinella icterica (SPix, 1824) 

vocalization is the main form of com-
munication in anurans.  These animals pro-
duce many different types of sounds which
have specific meanings in the social context
they are used in (WEllS et al. 2007; TOlEdO
et al. 2014).  The advertisement call is the
best known and thus, most frequently
described and used call type in taxonomic
studies (WEllS et al. 2007; GAMBAlE &
BASTOS 2014; BATiSTA et al. 2015).  How -
ever, other calls, such as release calls, play
important roles in anuran biology.  Release
calls are emitted by males or females when
another frog, either conspecific or not,
attempts to mate with them (WEllS et al.
2007; TOlEdO et al. 2014).  like advertise-
ment calls, release calls may vary between
species and help distinguish between close-
ly related taxa (BROWN & liTTlEJOHN 1972;
GRENAT & MARTiNO 2013).  distress call is
a defensive scream call emitted by males,
females, juveniles, newly metamorphosed
as well as larvae of anurans when grasped
by potential predators (WEllS 2007;

NATAlE et al. 2011; TO lEdO et al. 2014).
loud and explosive notes characterize the
distress call, which distinguishes it from
other vocalizations (duEllMAN & TRuEB
1994).  distress calls can be emitted with
mouth open or closed (TOlEdO & HAddAd
2009).  Calls are stereotyped and also help
to identify differences among species
(CARvAlHO et al. 2013).  in the present note,
the authors describe the release and distress
calls of Rhinella abei (BAldiSSERA, CARA -
MASCHi & HAddAd, 2004) (of the Rhinella
crucifer group) and Rhinella icterica (SPix,
1824) (of the Rhinella marina group).

Five male individuals of R. abei and
three of R. icterica were spotted on Sep -
tember 9, 2014, and September 23, 2015.
Specimens were found calling from the edge
of water bodies, near an Araucaria Forest
remnant in the Atlantic Rain Forest domain
in the municipality of Campo largo (25°30’
26.90” S, 49°22’35.88” W, 905 m above sea
level), Paraná state, southern Brazil.  The
frogs were caught, positioned sitting on the
ground, and squeezed in the lateral abdomi-
nal region behind the forelimbs, simulating
an amplexus.  This procedure caused the
males to emit release calls.  When the males
were squeezed the same way lifted off the
ground, they emitted distress calls.  Record -
ings were obtained using Marantz® PMd
660 and Tascam® dr-40 digital recorders
connected to a Sennheiser® ME66/K6 di -
rectional microphone.  Calls were recorded
at 44.1 kHz with 16-bit resolution.  Bio -
acoustic traits were analyzed using Raven
Pro 64 1.5 software from the Cornell lab of
Ornithology (BiOACOuSTiCS RESEARCH PRO -
GRAM 2014).  Spectrograms were produced
applying a window size of 256 samples, 75
% overlap, a hop size of 64 samples, dFT of
1024 samples, and Hamming window type.
Oscillogram and spectrogram figures were
produced using TuneR 1.0 (liGGES et al.
2013) and Seewave 1.7.3 (SuEuR et al. 2008)
packages for R version 3.3.3 (R dEvElOP -
MENT CORE TEAM 2016).   voucher speci-
mens are housed at the zoological collection
of universidade Federal de Goiás (ZuFG),
Goiás state and the herpetological collection
of Museu Nacional, universidade Federal
do Rio de Janeiro (MNRJ), Rio de Janeiro
state, Brazil (R. abei: ZuFG 9884; ZuFG
9885; R. icterica: MNRJ 89526; MNRJ
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