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Abstract:

Two allochthonous species of terrapins, Trachemys scripta (Thunberg in Schoepff, 1792), represented by

individuals of the subspecies 7. s. scripta and T. s. elegans (Wied-Neuwied, 1839), and the potentially
invasive Pseudemys floridana (Le Conte, 1830), are recorded in the natural habitat Lake Mavrobara on
the Kassandra Peninsula (Chalkidiki, Central Macedonia, Greece). The subspecies of Trachemys scripta
have already been documented in various localities in Greece, with cases of possible but unconfirmed
reproduction. Pseudemys floridana has not been previously recorded in Greece and this paper presents the

first documented record for the country.

Key words: Invasive species, Trachemys scripta, Pseudemys floridana, Chalkidiki

Introduction

The introduction of non-native flora and fauna is
considered a global problem, with the invasive spe-
cies being defined as “an exotic species whose in-
troduction does or is likely to cause economic or
environmental harm or harm to human health” (Na-
TIONAL INVASIVE SPECIES COUNCIL 2008). A good ex-
ample for an invasive species is the red-eared slider
Trachemys scripta elegans (Wied-Neuwied, 1839)
(ScaLErA 2006, BrRINGS@OE 2006, Urosevi¢ et al.
2016, 2019). This freshwater terrapin is documented
in almost every European country (SCALERA 2006),
with many published localities for Greece (BRUEK-
ERS 1993, BRUEKERS et al. 2006, BALEJ & JABLONSKI
20062016, ZENETOS et al. 2009, UROSEVIC 2014,
2021, ApamoruoLoU & LEGakis 2016, GRANO

2020). Since the EU-imposed ban on trade and im-
port of these terrapins, a few “substitute” species
(and subspecies) have emerged in the European pet
trade and, consequently, have begun to find their
way to local freshwater ecosystems. Among them,
the other two subspecies of Trachemys scripta
(Thunberg in Schoepff, 1792) are frequently record-
ed in natural ecosystems (BRINGS@E 2006). Yellow-
bellied slider Trachemys scripta scripta (Thunberg
in Schoepft, 1792) has been documented in Europe
(BRINGSOE 2006, MARTINEZ SILVESTRE et al. 2006,
VALDEON et al. 2010, KLEEWEIN 2014), including
Greece (BALEJ & JABLONSKI 20062016, UROSEVIC
2014). The Florida cooter Pseudemys floridana (Le
Conte, 1830) was also noted as one of the “substi-
tute” species whose import into Europe has been in-
creased (ADRADOS et al. 2002, BRINGS@E 2006). It is
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recognised as a potentially invasive species (MASIN
et al. 2014).

In this article, new data on the occurrence of
two alien terrapin taxa, Pseudemys floridana and
Trachemys scripta, in a natural ecosystem on the
Chalkidiki Peninsula, Greece, are presented.

Materials and Methods

The small lake Mavrobara (240 ma.s.1.,40°00°05.59”
N 23°30°24.49” E) is situated near the Polichrono
Town in the Kassandra Peninsula (Chalkidiki, Cen-
tral Macedonia, Greece). It is the only natural lake
in the peninsula. It is protected by the Bonn Conven-
tion No. 2719 and the European Union Directive on
the conservation of wild flora and fauna. Native ter-
rapins inhabiting the Balkan Peninsula and this lake
are Emys orbicularis (Linnaeus, 1758) and Maure-
mys rivulata (Valenciennes, 1833) (SILLERO et al.
2014). The presence of Trachemys scripta has also
been detected (BALES & JaBLONSKI 2006-2016, AD-

AMOPUOLOU & LEGAKIS 2016). The terrapins were
observed and photographed in sifu, avoiding inten-
tional disturbance. Species were identified accord-
ing to the literature sources and by an expert (SEIDEL
1994, ARNOLD & OVENDEN 2002, BRINGSGE 2006,
GREENE 2022, FrITZ, personal communication).

Results

On September 13" 2016, numerous specimens (at
least five large adults and one juvenile) of the red-
eared slider (7. s. elegans) and one specimen of
yellow-bellied slider (7. s. scripta) were observed in
Lake Mavrobara (Fig. 1 a, b, ¢), together with only
one Mauremys rivulata. No Emys orbicularis was
seen on this day. Red-eared sliders could be unmis-
takably identified by the presence of the red stripe
behind the eye. Yellow-bellied slider could also be
identified based on the conspicuous yellow bars on
the pleural scutes and the yellow blotch behind the
eye. On September 18" 2016, one male specimen of

Fig. 1. Specimens of alien turtles photographed in situ at the Mavrobara Pond. A. Adult specimen of Trachemys scripta
elegans. B. Juvenile specimen of Trachemys scripta elegans. C. Specimen of Trachemys scripta scripta. D. Adult
specimen of Pseudemys floridana.
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Fig. 2. Records of the red-eared slider Trachemys scripta elegans in Greece. The locality examined in the present study

is arrowed.

Florida cooter (Pseudemys floridana) was observed
(Fig. 1d). The Florida cooter could be identified by
the following diagnostic characters (SEIDEL 1994,
GREENE 2022): carapace flatter in appearance than
the similar sized slider turtle; colour of carapace
dark, with very faint yellow or orange pattern; head
and neck with thin parallel yellowish stripes. Visible
part of plastron yellow/orange. The findings were
mapped (Fig. 2) together with the published records
of the red-eared slider in Greece (BRUEKERS et al.
2006, UROSEVIC 2014, 2021, ADAMOPUOLOU & LE-
GAKIS 2016, GRANO 2020).

Discussion

Disposal of unwanted pet terrapins into water bod-
ies was considered the only effective pathway of
spreading alien terrapins (ARVY & SERVAN 1998,
BRINGS@E 2006). Since this is the only natural fresh-
water body on the Kasandra Peninsula, it could be
the preferred spot for disposal of unwanted pet ter-
rapins by the local irresponsible owners. There are
evidence that red-eared sliders can successfully
reproduce in Southern Europe and establish natu-
ralised populations (CapI et al. 2004, BRUEKERS et

al. 2006, PEREZ-SANTIGOSA et al. 2008, Pordevi¢ &
ANDELKOVIC 2015, JELIC et al. 2016, STANDFUSS et
al. 2016, UROSEVIC et al. 2019). In Greece, red-eared
sliders are considered widespread, especially in the
urbanised areas or tourist centres: most reports are
from Attiki Prefecture (the city of Athens and its
surroundings) and Crete (ADAMOPUOLOU & LEGA-
KIS 2016). Other findings are scattered throughout
mainland Greece (ADAMOPUOLOU & LEGAKIS 2016)
and the islands of Kos (BRUEKERS et al. 2000),
Corfu (ApamMoPUOLOU & LEGAKIS 2016), Zakyn-
thos (UROSEVIC 2014, ADAMOPUOLOU & LEGAKIS
2016), Tkaria (GRANO 2020) and Thassos (UROSEVIC
2021) (Fig. 2). Its presence is likely underestimat-
ed (ApamopuoLoU & LEGAKIs 2016). Although
juvenile specimens have been observed in Zakyn-
thos (UROSEVIC 2014), Athens (ADAMOPUOLOU &
LeGaAkis 2016) and Mavrobara (this study), ADA-
MOPUOLOU & LEGAKIS (2016) have suggested that
it is difficult to assert whether the red-eared sliders
breed locally and that the release by the pet owners
is still the main path of introduction. However, it is
considered as established in the study by ZENETOS
et al. (2009). Introduced or established, red-eared
sliders can have large negative impact on native
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terrapin populations, mainly through a competition
for food, basking places and breeding sites (ARVY
& SERVAN 1998, CADI & JorLy 2004). There are also
documented cases of introduced terrapins behaving
aggressively towards native terrapins (PoLO-Cavia
et al. 2011). The substantial number of aggressive
and large introduced terrapins could lead to compet-
itive displacement of native terrapins from a rela-
tively small lake. This could explain the small num-
ber of native terrapins observed. The yellow-bellied
slider is ecologically similar to the red-eared slider
(ERNST & LovicH 2009) and there is a possibility of
hybridisation (SEIDEL et al. 1999). Florida cooter is
a large (22-33 cm) opportunistic omnivore, with fe-
males being largely herbivorous and males preying
on aquatic invertebrates. It is social, often basking in
groups (SEIDEL 1994, GREENE 2022). The coastal ar-
eas of Europe show high climatic suitability for the
species and it is recognised as one of the potentially
invasive species requiring regulation (MASIN et al.
2014). Since there are no published records of this
species in Greece, this study provides the first docu-
mented case of introduction of the Florida cooter
for the country. Any further release of alien terra-
pins into Lake Mavrobara should be strongly dis-
couraged. It is possible that removal of introduced
terrapins, an expensive and time-consuming proce-
dure with uncertain outcome (VALDEON et al. 2010),
should be conducted in order to prevent eradication
of native terrapin population from this unique and
ecologically important habitat.
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Note added at the preprint stage: In an earlier version of this
article announced online as a forthcoming publication in press, I
have misidentified Pseudemys floridana as Chrysemys picta. Dr.
Uwe Fritz kindly appointed my attention to this identification
mistake and [ have revised the text of the publication. The pres-
ent version of the article is corrected and substantially differs
from that initially published as a preprint.
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