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Abstract. During our monitoring survey of amphibians and Emys orbicularis in Lake Sülüklü
(Western Anatolia, Turkey), we observed four overwintered hatchlings of European pond turtle on
May 4 and 10, 2010. The average straight-line maximum carapace length of the neonates captured
was 26.48 mm and their average weight was 4.18 g. This observation is the second record for the
Turkish population of Emys orbicularis.
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Introduction
European pond turtle, Emys orbicularis
(L., 1758), one of two representatives of the
Emydidae family distributed in the Palearctic region, is one of the freshwater turtle
species distributed from Northwest Africa
in the West to the former Aral Sea in the
East and from the Moscow Region in the
North to the Turkish-Syrian border in the
South (FRITZ, 2001, 2003). The European
pond turtle is an endangered and protected
species in many European countries and it is
protected by the Bern Convention (1979)
(Appendix II) and ANNEX II of the
European Habitat and Species Directives
(1992) and it is raised in the vulnerable
category in the last IUCN report for the
Mediterranean basin (COX & TEMPLE 2009).
Reproductive biology of the species has
been well studied by many authors (e.g.
ZUFFI & ODETTI, 1998; ZUFFI et al., 1999,
2004, 2007). However, most of these papers
focused on European populations (see
reviews in FRITZ, 2001; 2003), and little
information is available on Anatolian
populations (AYAZ, 2003; AYAZ et al., 2008).
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Overwintering behaviour is well known for
many freshwater turtles (review ULTSCH,
2006). However, only little is known about
the overwintering behaviour of E. orbicularis
in many countries (e.g. PARDE et al., 2000,
MITRUS & ZEMANEK, 2003; THIENPONT et al.,
2004; NOVOTNY et al., 2004) and whether
overwintering occurs also at embryonic
stages is still under debate. Here we present
the second record of four hatchlings of Emys
orbicularis found active in early May and
also give new additional morphological data
of overwintering hatchlings in Turkey.
Materials and Methods
Lake
Sülüklü
(Manisa,
Western
Anatolia) is situated on the north-eastern
slope of Mt. Spil [38.565035o N, 27.532617o E,
612 m a.s.l.] and surrounded by a pine forest
(Pinus brutia). The surface area of the lake is
nearly 1.58 ha and its depth 2-4m. The lake
is nourished by ground water, snow melt,
and rain. The water level drops drastically,
especially in summer (July and August), due
to a decrease in spring waters and monthly
rainfall.
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During the monitoring survey of
amphibians (Pelophylax bedriagae, Lissotriton
vulgaris and Triturus karelinii) and turtles
(Emys orbicularis), in the samplings of May 4
and 10, 2010, 4 E. orbicularis neonates, 2 on
each date, were captured in the section on
the lakeside in the depth of approximately
20-30 cm and with dense plant cover (Typha
angustifolius, Phragmites australis, Juncus sp.,
Carex sp. and Potamogeton sp.). Air
temperature was 27 and 30oC during the
field studies, respectively.
The straight-line maximum carapace
length (SCL), carapace width (CW),
carapace height (CH), plastron length (PL),
gular suture length (GuL), humeral suture
length (HumL), pectoral suture length
(PecL), abdominal suture length (AbdL),
femoral suture length (FemL), anal suture
length (AnL), and tail length (TaL) of the
captured neonates were measured with
digital callipers sensitive to 0.01mm. Colour
pattern features were recorded and
photographed, and then hatchlings were
released into the place where they had been
captured.
Results and Discussion
Mating takes place from the beginning
of January to June as soon as after
hibernation depending on latitude (ERNST &
BARBOUR, 1989). Nesting starts in late May
in the south, and in early July in the north
(ZUFFI et al., 1999; AYAZ et al., 2007). The
clutch number varies among different
regions (ZUFFI et al., 1999, 2007). In the
southern European populations of E.
orbicularis, females lay their first eggs in the
first half of June, with the earliest time being
the second half of May, while females in the
Central and East European populations
generally lay their first eggs in the first half
of June (FRITZ, 2001, 2003). On the other
hand, there is great variation in the
Caucasian Region (FRITZ, 2001, 2003). The
number of eggs in a clutch is 3-16, but
usually 9-10 (ERNST & BARBOUR, 1989).
After approximately 90 to 117 days of
incubation, the young hatch from August to
late October, depending on the latitude as
well as seasonal conditions (LEBBORONI &
CHELAZZI, 1991; ANDREAS & PAUL, 1998;

SCHNEEWEISS et al., 1998; SERVAN, 1998;
SCHNEEWEISS
&
JABLONSKY,
2000).
Hatchlings have carapaces of 20-25 mm,
weigh about 5 g, and have large heads, long
tails, and a carapace with a well-developed
medial keel (ERNST & BARBOUR, 1989; FRITZ,
2001, 2003). Some neonates may overwinter
in nest chambers or on land and emerge in
the following spring (BANNIKOV, 1951;
ZEMANEK & MITRUS, 1997; MITRUS &
ZEMANEK, 1998, 2003; SERVAN, 1998;
KOTENKO, 2000; SCHNEEWEISS & JABLONSKY,
2000; NOVOTNÝ et al., 2004; THIENPONT et al.,
2004).
Our measurements for the specimens from
Lake Sülüklü are presented in Table 1. The
average body weight of the specimens was
4.18 (4.0-4.6) g and the median keel and a
pair of low lateral keels were evident.
Axillary and inguinal scutes are absent.
Plastral formula is: Anale > Abdominale >
Pectorale > Gularel > Femorale > Humorale.
In all specimens, anal suture was the
longest, whereas the femoral suture was the
shortest. Limbs were covered with small- to
medium-sized scales. No abnormalities were
encountered regarding the keratin plates on
carapace and plastron. Nuchal plates were
parallel. Any carapacial horny plate was
completely covered by granules, and no
growth marks were present (Fig. 1a). The
latter features along with the small body size
and the relatively big head are clear
indicators of a very early post-hatchling
developmental stage. The carapaces of all
studied hatchlings from Lake Sülüklü were
olive brown. The edge of the marginal plates
was slightly light yellow. The plastron was
distinctly darker. This dark blotches cover at
least around two-thirds of the plastron, and
only the lateral rim was yellow (Figure 1b).
Ground colour of soft parts was blackish
with yellow dots.
For the last 20 years, the breeding biology
of the European populations of E. orbicularis
has been studied in detail (e.g. LEBBORONI &
CHELAZZI, 1998; ZUFFI et al., 1999, 2007).
However, in Turkey, reproductive biology
of the European pond turtle has not been
investigated yet, except for a few
observations made by AYAZ (2003). He
observed the mating behaviour of E.
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orbicularis in the Aegean Region at the
beginning of May and discovered eggs in a
nest built at a distance of about 16 meters
from water in Turkey’s Lake District on July
2, 2001, which was later destroyed by
predators.
Table 1. Morphometric data of neonates of
Emys orbicularis from Lake Sülüklü
(Manisa/Turkey)
Characters

n

Mean+SE

Range

SD

SCL
PL
CH
CW
GuL
HuL
PecL
AbdL
FemL
AnL
TaL

4
4
4
4
4
4
4
4
4
4
3

26.48+0.40
23.74+0.23
18.24+3.19
18.40+3.30
3.94+0.27
2.68+0.31
3.57+0.16
3.49+0.23
2.10+0.18
6.52+0.13
23.13+0.29

25.82-27.58
23.22-24.20
12.15-24.14
12.67-24.97
3.13-4.30
2.20-3.60
3.24-3.97
2.85-3.86
1.77-2.58
6.30-6.90
22.67-23.66

0.80
0.46
6.38
6.60
0.55
0.63
0.31
0.45
0.36
0.27
0.50

Located among high and steep
mountains in the north of western Taurus
Region, Turkey’s Lake District comprises a
number of lakes of various sizes (e.g. Lake
Beyşehir, Lake Eğirdir, etc.). He reported
that turtles laid their eggs in captivity
between early June and the first week of
July. Moreover, AYAZ (2003) presented
measurements for hatchlings from the Lake
District in early July. Considering these
findings, it can be concluded that hatching
in Turkish populations starts in early July
and continues till the end of summer.
Mating was observed to be in April-May in
Lake Sülüklü supporting the findings by
AYAZ (2003).
In the present study, the average
straight-line carapace length of the neonates
captured from Lake Sülüklü was calculated
as 26.48 mm and their average weight as
4.18 g. FRITZ et al. (2006) stated that in
different subspecies of E. orbicularis, the
values of carapace length ranged from 23.4
to 30.8 mm and the values of weight from
3.7 to 6.7 g. Likewise, DROBENKOV (2000)
gave the average straight-line carapace
length of hatchlings in the populations in
the north of the distributional range of the

species as 28.0 mm (25.9-29.0) and the
average weight as 6.1 (5.65-6.45) g. At the
same time, AYAZ et al. (2007) reported a
neonate, captured from Lake Uluabat and
having a straight-line carapace length of 22.3
mm, for the first time for Turkey. The results
we obtained in our study remain within the
limits of the values given in the abovementioned studies, and the fact that no
growth ring was observed in our specimens
reveals that they were neonates (Figure 1b).
Related studies have reported that more
than one egg-laying occur annually in many
European populations and specimens that
hatch at the end of summer spend their first
winter in the nest (RÖSSLER, 2000a, b; also
see the reviews in FRITZ, 2001, 2003). The
neonate we captured probably hatched from
an egg towards the end of the reproduction
period
and
exhibited
overwintering
behaviour due to unfavourable climatic
conditions.
The climate of the Aegean Region is
partly continental and partly Mediterranean
(TURKISH ECOLOGY FOUNDATION, 1993). In
areas where the dominant climate is
continental, environmental conditions can
significantly change in a very short period of
time. It is likely that Lake Sülüklü, located in
the north-eastern slope of Mt. Spil (1,517 m
a.s.l.), has an important impact on the
changing
environmental
conditions.
Probably, the bad weather conditions in
some years stimulate the overwintering
behaviour of hatchlings.
According to our observations in the
study area, this area is convenient for both
egg laying and the overwintering behaviour
of neonates. Nevertheless, it is extremely
difficult to state whether the overwintering
behaviour is spent in the nest (e.g. KOTENKO
& FEDORCHENKO, 1993; MITRUS & ZEMANEK,
2003) or on land after leaving the nest (e.g.
BANNIKOV, 1951). Clarification of this
dilemma will make a great contribution to
the breeding behaviour of the species.
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