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Abstract

Trachemys scripta is included among the 100 most invasive species worldwide. Since the first
report on the presence of pond slider turtles from natural habitats in Turkiye, the distribution of
this invasive species comprises almost thirty provinces. However, it spread to much wider sites
than the regions determined until today. Besides, there is a lack of knowledge on which
subspecies exist in the invaded habitats. Within this study, we presented the presence of two
subspecies of the invasive alien slider turtle for the first time from the Resadiye, Datga, Mugla,
Tirkiye. We also suggest certain precautions should be taken against slider turtles to contribute
to preventing their invasion of our biodiversity.
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Introduction

Changing environmental conditions as a consequence of global climate change allowed some
species to extend their distribution areas. Besides, some species have been transported
anthropogenically. One of the most important reasons for this transportation is human enthusiasm
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for having an animal as a pet (Kraus, 2009). A story generally ends up with releasing pets into
nature in an uncontrolled way; afterward, these alien species may reproduce by settling in
released habitats and pose a threat to the populations of native species (Kraus, 2009; Nekrasova
etal., 2022).

The slider turtle, Trachemys scripta (Thunberg in Schoepff, 1792), is an omnivorous species that
live in many different aquatic habitats, such as natural or artificial pools, lakes, ponds, and
streams (Obst, 1983; Ernst et al., 1994). Although the slider turtle is a native species to Mexico
and USA, it distributes almost all over the world except the Antarctic, which is over 70 countries
at present (Pupins, 2007; Ernst & Lovich, 2009; Ficetola et al., 2008; B6hm, 2013; Taniguchi et
al., 2017; Kornilev et al., 2020; Mozaffari et al., 2020; Parham et al., 2020; Yasar et al., 2021)
and represented with three subspecies: T. s. scripta (Schoepff 1792), T. s. elegans (Wied 1838),
T. s. troostii (Holbrook 1836) (Ernst et al., 1994).

The negative effects of T. scripta on the populations of native freshwater turtle species have been
reported by previous studies (e.g., Cadi & Joly, 2003; Pérez-Santigosa et al., 2008, Hidalgo-Vila
et al., 2009, 2020; Standfuss et al., 2016; Demkowska-Kutrzepa et al., 2018), the turtle has been
defined as an alien invasive species by the European Union, and it has been decided to make an
action plan for this species by the members of the Union (EU, 2019; Schradin, 2020;
Christopoulos et al., 2021). In addition, T. scripta, one of the two reptile species included in the
"Worst Invasive Species™ list prepared by the Global Invasive Species Database (GISD), is
considered one of the 100 most dangerous invasive species in the world (Lowe et al., 2000;
Scalera, 2009; GISD, 2022; Nekrasova et al., 2022).

This study aims to contribute to the knowledge of the presence of T. scripta from Resadiye,
Datca, Mugla, and Turkiye), as well as to draw attention to a potential threat concerning the
increasing number of released individuals that may generate breeding populations.

Material and method

Karg1 Cove is located in the Datca district (Resadiye) Peninsula of Mugla province, 3 km away
from the town center. Kargi Stream is one of the most important creeks divided into many small
branches beside the small ponds in the region flowing into the sea in the north-south direction
(Tok, 1993, 1999; Tasligil, 2008).

During the field studies between 2017-2019, we observed the sites where Kargi Stream empties
into the sea. Semi-natural and natural habitats densely vegetated were investigated, and
specimens found were photographed (Lat: 36.700726; Long: 27.675086, sea level). Also, an
adult female slider turtle was captured, and morphological measurements were taken according

to Tok (1993) with a caliper (0,01 mm precision).
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Results

During the field studies in 2017, sub-adult specimens of T. scripta were observed and
photographed. Regarding subspecies status, one of the observed specimens belonged to Red-
eared slider T. s. elegans, and the other belonged to the Yellow-bellied slider T. s. scripta. In the
following field surveys, specimens of both subspecies were re-observed. Besides, one of the
native freshwater turtle species, Mauremys rivulata (Valenciennes, 1833), was also observed

with slider turtles in the same habitat (Figure 1). Other syntopic species observed were the Levant

water frog Pelophylax bedriagae (Camerano, 1882) and European eel Anguilla anguilla
(Linnaeus, 1758) (Figure 2).

Figure 1. Observed slider turtles in the study site. Trachemys scripta elegans (A-B) and T. s. scripta (C-
D). The red arrow indicates the native freshwater species Mauremys rivulata.
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Figure 2. Other syntopic species inhabit in study site; Mauremys rivulata (A-adult, B-juvenile);
Pelophylax bedriagae (B); Anguilla anguilla (D).

In 2019, an adult female Red-eared slider turtle was captured and measured, then preserved in
the Collection of Zoology Research Laboratory, C.0.M.U. Morphological measurements were
taken as Straight carapace length= 163.4 mm, carapace width= 122.88 mm, carapace height=
63.32 mm, plastron length= 147.11 mm, plastron width= 101.78 mm, humeral suture length=
12.47 mm, pectoral suture length= 15.72 mm, abdominal suture length= 43.65 mm, femoral
suture length= 16.24 mm, anal suture length=31.49 mm.

Discussion

Datca Peninsula has been evaluated as a specially protected environment area since 1990. Kargi
Cove is located 3 km from the town center of Datc¢a district and is heavily exposed to tourism
activities. There are various touristic places such as hotels, motels, and beaches. This situation
increases the pressure caused by human impact in the area.

Kraus (2009) stated that herpetofauna species originating from North America, especially reptiles

and amphibians, have been distributed outside their natural distribution limits for approximately
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170 years. Among these species, turtles come first with approx.—2500 in numbers of
introductions. The fact that they are attractive and easy to maintain are the main reasons that
bring this situation into concern in the first place (Pupins, 2007; Cigek & Ayaz, 2015; Taniguchi
et al., 2017). Despite the prohibition of sales of slider turtles in Turkiye by the provisions of the
‘Land Hunting Law No. 4915' and the CITES Convention, the illegal marketing or release of
animals previously kept as pets continue. Especially in the sites with heavy human impact, the
release of slider turtles to water resources should be prevented and controlled.

Nekrasova et al. (2022) reported that the slider turtle generally did not survive in regions with
harsh climates, such as Ukraine, and dead specimens were observed in the spring-summer
periods. However, they emphasized that due to climate change, the species can also inhabit these
regions and may reproduce. Termine & Turrisi (2020) reported that the species could easily live
in Southern Europe, which is in the Mediterranean climatic zone. In concordance with Termine
& Turrisi (2020), Cicek and Ayaz (2015) found nests in Anamur, Mersin, and southern Turkiye,
and they stated that the climate along the Aegean and Mediterranean coasts of Turkiye is suitable
for the reproduction of slider turtle.

Adult specimens of invasive slider turtles in Japan were compared with those in their natural
habitats regarding height, weight, body size of mature males and females, and the number of
eggs. The results showed that males in Japan breed at smaller sizes, and females had a larger
average clutch size than populations in the USA (Taniguchi et al., 2017). According to Ingold
and Patterson (1988), specimens with a plastron length of 145 mm are considered adults. The
specimen measured in this study had a plastron length of 147.11 mm and was evaluated as an
adult.

Hybridization was reported between subspecies of T. scripta (natural or human-made) and other
species of the genus (Béhm, 2013). Cicek and Ayaz (2015) reported that slider turtles distribute
synoptically with Emys orbicularis (Linnaeus, 1758), which belongs to the same family. In this
case, another factor that threatens biodiversity and native species is the possibility of
hybridization of T. scripta with native species. There is no data on this issue so far; therefore,
further studies are needed.

Invasive species suppress native species in terms of competition for food and basking sites
(Ficetola et al., 2012). In competition with native turtles, invasive T. s. elegans could reach a
larger number of specimens in suitable habitats with favorable availability of resources (Pérez-
Santigosa et al., 2008). In this study, we observed that the slider turtles share basking sites with
a native freshwater turtle species, M. rivulata. Similar cases were reported in other studies from
Anatolia (e.g., Cicek and Ayaz, 2015; Uysal et al., 2018).
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Figure 3. The province-based distribution of T. scripta in Turkiye (yellow filled) with a new locality (red
star) (Revised from Ayaz and Cicek, 2022)

The reports on the occurrence of T. scripta in many parts of Tirkiye in the last 10 years reveal
the delicacy of the matter (e.g., Kirklareli, Istanbul, Izmir, Mugla, Antalya, Mersin, Adana: Cicek
& Ayaz, 2015; Canakkale: Uysal et al., 2018; Trabzon: Ko¢ Gir et al., 2021, Ayaz and Cicek,
2022; Figure 3). Generally, the red-eared slider turtle T. s. elegans is the reported subspecies in
most observations. Our observation on the occurrence of two subspecies, T. s. elegans, and T. s.
scripta, is the first report from this point of view. In this case, most of the records from Tirkiye
are based on occasional observations [T. s. elegans - red stripes behind eyes, dark spots on the
plastron scutes. ; T. s. scripta - vertical yellow stripes behind eyes, generally two solid black dots
on the plastron scutes toward the head.], strengthens the possibility of the third subspecies being
found in Turkiye (T. s. troostii - oblique yellow stripes behind eyes, fewer and broader stripes on
the skin, and irregular patterns on the plastron scutes.). However, a recent study reveals that the
arguments on the subspecies status of the slider turtle are more complicated and suggests that the
apparent differences in coloration and pattern reflect population-specific, rather than taxonomic,
differentiation (Vamberger et al., 2020). Regardless of the consequences of subspecies debate,
the presence of the invasive slider turtle in natural habitats is an important threat to natural
biodiversity and should be monitored more intently.
Based on our experience with turtles, we can summarize the precautions that should be taken
against slider turtles in Turkiye as follows:

e Organizing education/meetings about the threat caused by releasing these invasive

organisms into nature on our biodiversity.
e Informing local people about the species and their biology and encouraging them to

inform relevant institutions and organizations when they see the slider turtle.
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e To create a center where people can leave their turtles instead of nature when they want
to release them.

e To conduct more extensive research on its distribution and ecology in Turkiye.

e Retrieval of the invasive turtles from the localities where they were detected.

e Preventing illegal trade of the slider turtles
Consequently, T. scripta has been released in every suitable habitat, especially in the southern
parts of Turkiye by humans, and apparently, the turtles can successfully adapt to their new
environment. Therefore, other established populations of the slider turtles should be determined
by further studies, and their effect on the native freshwater turtle species should be examined.
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