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	 Summary. — The Marginated Tortoise, Testudo marginata (family Testudinidae), is a medium-
sized tortoise and largest member of its genus (straightline carapace lengths [SCL] usually up to 40 
cm, exceptionally to 47.5 cm), native to Greece and southern Albania, and introduced historically 
to northeastern Sardinia. The species is entirely restricted to regions with a warm, scorched-dry to 
sub-humid Mediterranean climate, at low to moderate altitudes (up to 1600 m in southern Greece 
and 600 m in Sardinia). Morphologically, T. marginata differs from other Mediterranean Testudo 
species by the combination of chevron markings arranged symmetrically along the longitudinal axis 
of the plastron, overall dark carapace coloration, and laterally elongated and pronounced flaring 
of the posterior marginals (less marked in populations from the Peloponnese Mani peninsula and 
Sardinia). The size of males is roughly similar to that of females, although sometimes slightly larger 
(male mean SCL = 30.2 cm, female mean SCL = 28.0 cm; for the smaller southern Peloponnese 
(weissingeri) ecotype, male mean SCL = 21.3 cm, female mean SCL = 20.9 cm). Mating occurs primarily 
in September–October and to a lesser extent in April–May. Females nest in May–June and produce 
up to 3 clutches of 4–9 (rarely up to 15) eggs. Hatchlings have an SCL of 30–40 mm. The main threat 
to T. marginata within its natural range is habitat alteration and loss from intensive agriculture and 
expanding development, including construction of tourist facilities, but many populations are still 
relatively robust. 
	 Distribution. — Greece and Albania. The species is widespread in central mainland Greece 
and the Peloponnese peninsula, as well as extreme southern Albania. Native populations also occur 
on several islands in the Ionian and Aegean seas: Alonissos, Dokos, Elafonisos, Evvia, Kastos, Kyra 
Panagia, Kythera, Petalas, Poros, Psili, Romvi, Salamina, Sapientza, Sfaktiria, Skiathos, Skyros, 
Spetses, Spetsopoula, Trizonia, and Valaxa. Viable introduced populations occur on the Aegean 
islands of Chios and Lesvos. The species previously occurred on Crete, Kos, and Tilos during the 
Pleistocene and earlier Holocene, but was extirpated from these islands long ago. It was introduced in 
historical times to northern Sardinia (Italy) and some of its satellite islands. Apparently translocated 
or introduced specimens and/or populations also occur elsewhere on Sardinia and in continental 
Italy, as well as on various Ionian and Aegean islands.
	 Synonymy. — Testudo marginata Schoepff 1793, Testudo graja Hermann in Schoepff 1793, Testudo 
graja Hermann 1804, Testudo campanulata Walbaum in Strauch 1862, Peltastes marginatus melas 
Gray 1870, Testudo nemoralis Schreiber 1875, Testudo marginata cretensis † Bachmayer, Brinkerink 
and Symeonidis 1975, Testudo marginata sarda Mayer 1992, Testudo marginata weissingeri Trutnau 
1994, Testudo weissingeri Bour 1996.
	 Subspecies. — No subspecies are currently recognized.
	 Status. — IUCN 2022 Red List: Least Concern (LC, assessed 2004); CITES: Appendix II; EU: 
Annex A (regulation of trade of fauna and flora); EU Habitats Directive: Annexes II and IV (conservation 
of natural habitats and of wild fauna and flora); Bern Convention: Annex II; Greece: Least Concern 
(LC); Albania: Least Concern (LC); Italy: Red List, Near Threatened (NT, assessed 2013). 

	 Taxonomy. — The Marginated Tortoise was first 
described by Walbaum (1782) as Testudo tabulata 
campanulata, but in a nonbinomial work, rendering that 
name nomenclaturally unavailable. It was subsequently 
formally described by Schoepff (1793) as Testudo 

marginata, a designation that has remained in effect since 
then. Several supposed subspecies or closely related 
species have also been described over the years, but none 
are currently recognized as distinct: Peltastes marginatus 
melas Gray 1870, Testudo nemoralis Schreiber 1875, 



122.2 Conservation Biology of Freshwater Turtles and Tortoises  •  Chelonian Research Monographs, No. 5

Testudo marginata cretensis† Bachmayer, Brinkerink and 
Symeonidis 1975, Testudo marginata sarda Mayer 1992, 
Testudo marginata weissingeri Trutnau 1994, and Testudo 
weissingeri Bour 1996. The authority for the name Testudo 
marginata (Schoepff 1793), has often previously been 
incorrectly cited as Schoepff (1792). However, Schoepff 
(“1792”) was actually published in several separate fascicles 
between 1792 and 1801 (Sherborn 1902; Mittleman 1944), 
and T. marginata was described in fascicles III–IV in 1793, as 
noted by TTWG (2007). The common name for T. marginata 
in Greece is Kraspedochelóna (Κρασπεδοχελώνα), in 
Albania, Breshka Malore (Highland Tortoise), and on 
Sardinia, Testuggine Marginata.

Figure 1. Adult Testudo marginata from the coastal dunes at Strofylia National Park, northwestern Peloponnese peninsula, Greece. 
Photo by Henrik Bringsøe.

	 Molecular analyses have revealed that the Marginated 
Tortoise is a monotypic species (Fritz et al. 2005), although 
three subspecies have been described and have previously been 
considered to be distinct. Testudo marginata cretensis was 
described as an extinct Pleistocene form, native to the island 
of Crete and differentiated from the mainland subspecies by 
small differences of shell morphology (Bachmayer et al. 1975). 
However, these differences are within the range of variability 
of mainland populations of T. marginata, so this subspecies 
is probably not distinct, and has been synonymized, although 
molecular data are lacking (Vlachos 2022). 
	 Testudo m. sarda and T. m. weissingeri do not show 
sufficient divergence in their mitochondrial DNA compared 

Figure 3. Adult female Testudo marginata from Strofylia National 
Park, northwestern Peloponnese peninsula, Greece. Photo by Elias 
Tzoras.

Figure 2. Adult male Testudo marginata from Strofylia National 
Park, northwestern Peloponnese peninsula, Greece. Photo by 
Elias Tzoras.
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	 The phylogenetic sister species of T. marginata is the 
southeastern Mediterranean species T. kleinmanni. Based on 
DNA data from 15 nuclear loci, the separation between the 
two species occurred ca. 11 mya ago (Thomson et al. 2021). 
Testudo graeca is the closest species to this subclade, with 
an estimated divergence between the two groups of 14 mya 
(Thomson et al. 2021).
	 Description. — In comparison with other Western 
Palaearctic tortoises, T. marginata is a large species, generally 
attaining a straightline carapace length (SCL) of 32–34 cm 
(Bour 2004a). But much larger individuals exceeding 40 cm 
SCL are also known. An extremely large male T. marginata 
with SCL 47.5 cm was reported by Philippen (2008) in 
captivity in Italy. Allegedly it had been collected in the 
nature reserve Parco Naturale della Maremma in Tuscany 
(Italy) where other individuals were observed; however, 
most probably it had escaped or was released from captivity. 
A very young female collected near Athens in 1943 and 
subsequently kept in captivity in Austria, attained an SCL of 
40.3 cm decades later (Ducotterd 1997, 1998; Ruttenstorfer 
and Artner 1997). Huge individuals also exist in the wild: a 
very large female T. marginata of 42 cm SCL was reported 
by Kordges (1984) south of Amfilochia at Limni Amvrakia 
in Aetolokarnania (F.B. Ludescher, pers. comm.), and a 
large male measuring 41.3 cm SCL was found in the Feneos 
Basin, northern Peloponnese by Koppitz et al. (2018) (see 
Table 1).
	 Ιn Albania, the maximum SCL recorded was 31 cm 
(Haxhiu 1995; Bour 1996). The dwarf weissingeri ecotype 
from Peloponnese is smaller, normally reaching an SCL of 
up to 25 cm, seldom to 26.5–27.2 cm (Bour 2004b). The size 
at maturity is greater in females than in males (Willemsen 
and Hailey 2003). On Crete, the Pleistocene fossil remains 
show sizes similar to those reported on the mainland, with 
an SCL between 29–31 cm (Vlachos 2022). 
	 On Sardinia, the maximum sizes also do not exceed those 
reported for the Greek mainland populations. According to 
Mayer (1992) some individuals are more compact in build 
and proportionally heavier, and have a maximum SCL of 

Figure 5. Testudo marginata (dwarf form, weissingeri ecotype) from Mani peninsula, southern Peloponnese, Greece. Left: Adult male 
from Exochori. Right: Adult female from Kambos. Photos by Henrik Bringsøe.

with the nominotypical form (Fritz et al. 2005). The Sardinian 
phenotype (T. m. sarda) has been characterized by small 
differences in the posterior marginal serrations and the 
arrangement of the last vertebral plate (Mayer 1992). Based 
on 11 polymorphic microsatellites for the evolutionary 
significance of the morphotypes of T. marginata, Perez et 
al. (2012) detected reduced gene flow between the dwarf 
form from the Peloponnese (T. m. weissingeri), which was 
suggested to have been caused by landscape features and 
geographical barriers, but not sufficient to warrant recognition 
as a distinct taxon.
	 The taxon Testudo weissingeri was formally described 
in detail by Bour (1996); however, that publication had 
been delayed by two years and the name was briefly and 
inadvertantly published earlier by Trutnau (1994) in a 
hobbyist book, as Testudo marginata weissingeri. A short 
diagnosis in that work was provided: “kleiner bleibende” 
(meaning “remain smaller”), and these smaller tortoises were 
noted to be from “Peleponnes” (= Peloponnese), but no type 
specimens were designated. In the absence of evidence to the 
contrary, this short description may technically be accepted 
as being diagnostic, which implies that the name weissingeri 
would be attributed to Trutnau (1994). However, petition has 
been made to the International Commission for Zoological 
Nomenclature to have this earlier name suppressed (Escoriza 
et al., submitted).

Figure 4. Subadult female Testudo marginata from Pylos, south-
western Peloponnese peninsula, Greece. Photo by Elias Tzoras.
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29 cm. However, Wegehaupt (2004) reported a maximum 
SCL for Sardinian individuals of 32 to possibly 35 cm, with 
a body mass of 4000–5000 g.
	 Male and female T. marginata are of similar size, or 
males are slightly larger (Bour 2004a,b; Wegehaupt 2004). 
Willemsen and Hailey (2003) found that males and females 
were similar in SCL, with females (average SCL 24.7 cm) 
being insignificantly larger than males (average SCL 24.2 
cm). The appearance of the carapace is similar in both sexes, 
but males are more bell-shaped due to the greater flaring 
of the posterior marginals. Males also show proportionally 
larger heads, a longer and thicker tail, deeper abdomino-
femoral plastral concavity, and anal plates arranged at a 
more open angle (Bour 2004a,b), creating a wider anal 
notch.
	 Bour (1996; 2004b) provided maximum SCLs of T. 
marginata for most of its Greek range as well as from Sardinia 

Figure 7. Adult female Testudo marginata, Gallura, Sardinia, Italy. 
Photos by Daniel Escoriza.

Figure 6. Young male Testudo marginata, Gallura, Sardinia, Italy. 
Photos by Daniel Escoriza.

Figure 8. Large adult male Testudo marginata, Gallura, Sardinia, 
Italy. Note the overall darker coloration than the male in Fig. 6  
above, and the roundness of the posterior marginals, characteristic 
of some Sardinian individuals. Photos by Daniel Escoriza.

Figure 9. Carapacial lateral profiles of Testudo marginata, adult 
female (back), young male (front), both individuals belonging 
to the same population, Gallura, Sardinia, Italy. Photo by Daniel 
Escoriza.

(see Table 1). In the Feneos Basin of northern Peloponnese, 
average SCL of males was 30.3 cm and body mass 3207 g 
(n = 90), while average SCL of females was 28.9 cm and 
body mass 3453 g (n = 63) (Koppitz et al. 2017). On the 
northeastern Peloponnese peninsula, two adult specimens 
were recorded by Buttle (1987) having SCLs of 25 cm and 
28 cm. Additionally, Buttle (1988) cited a male individual of 
31 cm SCL from the Gythio region, southern Peloponnese. 
	 But in southern Messinia on the southwestern “finger” 
of the peninsula and near Gythio, Madsen (unpubl. data) 
observed fully adult individuals of the dwarf weissingeri 
ecotype form, with all individuals in the populations being 
smaller than 25 cm SCL. Keymar and Weissinger (1987) 
also mentioned the occurrence of the dwarf form on the 
southwestern Peloponnese peninsula. These populations 
were in the same latitudinal range as those of the Mani 
peninsula populations. On Skyros Island, two individuals 
were measured with carapace lengths of 21.1 cm and 22.7 
cm, respectively (Kock and Storch 1979). On Skiathos Island, 
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Cattaneo (1997) reported a male with an SCL of 26 cm. On 
Alonissos Island, a male individual was recorded with an SCL 
of 35 cm, and a female with an SCL of 20 cm (Broggi 2010). 
On Elafonisos Island (southwestern Aegean), the maximum 
SCL was 29 cm (Broggi 2016a). On Paros and Milos islands 
(Cyclades archipelago, Aegean Sea), two translocated males 

had SCLs of 18.7 cm and 30 cm, respectively (Clark 1970; 
Cattaneo 1984).
	 Typically, the carapace of T. marginata is narrow in 
the middle, rectangular and high-domed with a trapezoidal 
(bell-shaped) appearance in dorsal view, due to the extensive 
serration and flaring of the posterior marginals. In adults, 
the elongated carapace is highest just behind the center, with 
abruptly descending sides. The carapace is more elongated 
than in T. graeca and T. hermanni (Bringsøe et al. 2001), 
though T. graeca may exhibit an elongated, low-profile 
carapace in southern Turkey (Weissinger 1987). Similarly, 
for these three Testudo species, the slope of the SCL – body 
mass relationship is lowest (= lightest) for T. marginata and 
highest (= heaviest) for T. graeca, which applies for males, 
females, and subadults (Willemsen and Hailey 2002). Thus,  
among these three species, T. marginata is the lightest at 
a given SCL, due to the elongated and posteriorly flared 
shell. 
	 As in T. graeca, the carapace of T. marginata is typically 
covered with 5 vertebral, 8 costal, and 22 marginal scutes 
(11 on each side), with one nuchal and one undivided 
supracaudal scute. However, in T. marginata the supracaudal 
plate is always disposed more horizontally, forming part of 

Figure 10. Juvenile Testudo marginata, 48 mm SCL, from Vravrona, 
Spata-Artemida, Attica, Greece. Photos by Henrik Bringsøe.

Table 1. Maximum SCL of Testudo marginata from different regions, 
following Bour (1996, 2004b). Only the western Mani region on 
the southern Peloponnese peninsula pertains to the dwarf ecotype 
weissingeri. Larger sizes of single individuals were recorded by 
*Kordges (1984), **Wegehaupt (2004), and ***Koppitz et al. 
(2018); these individuals were not included in the sample size, n.

Region					   Maximum		
	 and area of origin		      SCL			   n

Albania and northern mainland Greece:
	 South Albania			  31.0 cm			   8
	 Thesprotia			   30.5 cm			   11
	 Imathia				    33.0 cm			   6
	 Ioannina			   29.0 cm			   8
	 Trikala				    30.0 cm			   10
	 Larisa				    31.0 cm			   25
Southern and southwestern mainland Greece:
	 Preveza				   27.0 cm			   10
	 Aetolokarnania		  26.0 cm 			   30
						      42.0 cm*
	 Fokida				    27.0 cm			   50
	 Fthiotida			   27.5 cm			   25
Southeastern mainland Greece:
	 Evvia				    30.0 cm			   50
	 Viotia				    34.0 cm			   20
	 Attica				    34.0 cm			   70
Peloponnese peninsula, southern Greece:
	 Corinthia			   31.5 cm 			   20
						      41.3 cm***
	 Argolida			   28.5 cm			   200
	 Arcadia				   31.0 cm			   50
	 Messinia			   30.5 cm			  >400
	 Laconia				   31.0 cm			  >100
	 Mani (weissingeri)		 27.2 cm			   910
Sardinia, Italy:
	 Gallura				    32.0 cm 			   30
						      35.0 cm**

Figure 11. Detail of the head of an adult male Testudo marginata, 
Gallura, Sardinia, Italy. Photo by Daniel Escoriza.



122.6 Conservation Biology of Freshwater Turtles and Tortoises  •  Chelonian Research Monographs, No. 5

the posterior carapacial flaring with the marginal scutes. The 
flaring of the posterior marginals is usually more evident in 
males, but is also present in females. The species shows a 
wide variability in the shape of the carapace (more robust 
or slender) and serration of the marginals (slightly marked 
in individuals of the weissingeri ecotype; Bour 2004a). 
	 According to Mayer (1992), adult Sardinian individuals 
can be differentiated from those from Greece by a less obvious 
serration of the posterior marginals. Individuals from Greece 
typically exhibit longer, more leaf-shaped, deeply serrated 
posterior marginals, whereas in those from Sardinia the 
posterior marginals are less protruding and more rounded, 
about one cm shorter than in Greek specimens of equivalent 
mass (Mayer 1992). We also found some large Sardinian 
individuals with smoothly rounded posterior marginals, 
lacking plate serration (Escoriza, unpubl. data), but it is not 
clear to what extent such variations also appear in Greek 
individuals. Mayer (1992) also noted some variation in the 
transition between the last vertebral and the supracaudal 
scute, which would be arranged perpendicularly in lateral 
view in Greek individuals and without forming a pronounced 
angle in lateral view in Sardinian individuals. However, 
we have observed some Sardinian individuals with almost 
perpendicular angulation between the fifth vertebral and 

the supracaudal scute. The carapace of hatchlings is more 
rounded or circular, without flaring on the marginals, which 
does not develop until an SCL of at least 12–14 cm is reached 
(Bour 2004a). 
	 The plastron has six pairs of scutes, in which the 
abdominals are particularly large and the plastral formula 
(based on mid-seam contact lengths) is: abdominal > 
anal > humeral >< pectoral >< femoral > gular (Ernst 
and Barbour 1989). A central concavity of the plastron is 
present in males. The forelobe is upturned, tapered, and 
bulging anteriorly as in T. graeca (Ernst and Barbour 1989; 
Bringsøe et al. 2001). In old individuals, the posterior 
plastral lobe is feebly movable with a hinge between the 
hypoplastra and xiphiplastra, which corresponds to the 
abdominal-femoral seam (Bringsøe et al. 2001; Vlachos 
2022). A single axillary and one or two moderately sized 
inguinals, which may touch the femoral plate, occur on the 
broad bridge (Ernst and Barbour 1989). The anal notch is 
V-shaped, with a wider opening in males.
	 In adults, the coloration is identical in both sexes. The 
ground color of the carapace is generally dark, black, or dark 
brown, although the center of the costals, vertebrals, and the 
posterior halves of the central marginal scutes (M4-M7/M8) 
can be lighter (yellow-white or orange). The coloration is 
very similar in the Sardinian populations, although Mayer 
(1992) reported that they could be less intensely black. 
However, almost completely black individuals of both sexes 
are common on Sardinia (Wegehaupt 2004; Escoriza 2008). 
	 In hatchlings and juveniles, the ground coloration 
is lighter, brownish-yellow to cafe-au-lait brown, with 
contrasting black or brown elements. The dark elements 
on the costals and vertebrals are mainly located on the 
anterior and lateral edges, extending a bit to the center of 
these scutes and normally comprising more than half of the 
surface of each scute. In this way they form a vague, dark, 
horseshoe-like outline. The marginal scutes are particularly 
light-colored, with a faint dark pattern (limited to a band or 
triangle) in the front of the marginals which may even reach 
the costal-marginal and vertebral-marginal seams, but this 
dark coloration is usually indistinct or absent on marginals 
M5-M7. The juvenile pattern progressively darkens with 
growth. An albinistic juvenile from the vicinity of Olbia has 
been recorded (Bringsøe et al. 2001) as well as some cases 
of complete albinism on Sardinia (Forestas 2005).
	 The plastron has a yellowish background with darker, 
chevron-shaped markings (black with a slight garnet gradient 
on the edges) or sometimes otherwise irregular polygonal 
shapes on the pectoral, abdominal, femoral, and anal scutes 
(subtriangular on the abdominal, femoral, and anal scutes), 
more rarely also on the humeral and gular scutes. The 
diagnostic plastral chevrons are arranged symmetrically 
along the longitudinal axis. Seldom, the blotches can connect, 
particularly those on the humeral and abdominal scutes. The 
same pattern is present in juveniles, but the background color 
is usually lighter and the markings may be rather blurred. This 

Figure 12. Large female Testudo marginata with SCL 42 cm, held 
by Fritz Ludescher and found at Limni Amvrakia (Aetolokarnania, 
western mainland Greece) in 1982. Photo by Egbert Golz.
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symmetrical plastral pattern easily differentiates this species 
from T. hermanni and T. graeca. The only other species in 
the genus that features this symmetric subtriangular pattern is 
T. kleinmanni, the phylogenetic sister species (van der Kuyl 
et al. 2002; Fritz et al. 2005; Thomson et al. 2021). On the 
other hand, the two species T. marginata and T. kleinmanni 
differ notably in their size and osteological structure of the 
shell, only sharing a similar shape of the pectoral-abdominal 
scute contact (Delfino et al. 2009).
	 The head is black, with black eyes and indistinct pupils. 
The cephalic scales are dark and defined with clear margins. 
The prefrontal and frontal scales are single and very large, 
while the frontoparietal and temporal scales are asymmetrical 
and irregularly shaped. Juveniles exhibit a yellowish head 
and limbs, with small diffuse dark spots. Like the carapace, 
this coloration darkens with increasing growth.
	 In T. marginata two small spurs may occur on the 
posterior thighs, as in T. graeca (Perälä 2002; Escoriza et 
al. 2022), although they are usually smaller or absent (de 
Broin et al. 2006). The limbs have large imbricate triangular 
scales in 5–6 longitudinal series; there are 5 claws on the 
forelimbs and 4 on the hindlimbs. The leg scales are black, 
but those on the inner part of the limbs are a lighter color, 
orange or vanilla yellow. The tail is relatively shorter than 
in other species of the genus, particularly when compared 
to T. hermanni. The tail lacks a well-defined terminal horny 
scale or claw. The tail is thicker and larger in males, and the 
cloaca of the male is more distal. The tip of the tail is dark, 
but the tail becomes lighter at its base. 
	 The karyotype is 2n = 52 (Belcheva et al. 1990), 
consisting of 14 pairs of macrochromosomes which are 
divided into two groups (group A: 9 pairs; group B: 5 pairs), 
and 12 pairs of microchromosomes (group C). In group A, the 
first and second pairs are comprised of large submetacentric 
chromosomes. The fifth, seventh and eighth pairs are also 
submetacentric, but are considerably smaller. The third, 
fourth, sixth and ninth pairs are metacentric. In group B, 
the first and second chromosome pairs are subtelocentric, 
whereas the other pairs are acrocentric. No sex chromosomes 
have been recorded. The karyotype of T. marginata is very 
similar to those of T. graeca and T. hermanni (Belcheva et 
al. 1990).
	 Distribution. — Testudo marginata is native to Greece 
and the southern tip of Albania. It has been introduced to 
northern Sardinia in historical times. During the Pleistocene 
and early Holocene, it was also present on Crete and the 
Aegean islands of Kos and Tilos (Charkadio Cave, 4–7 kya; 
Bachmayer and Symeonidis 1975; Vlachos 2015, 2022). 
	 In Greece, T. marginata is widely represented from the 
eastern slopes of Mount Vermio on the northern mainland 
(but absent from the northeastern part), throughout most of 
the west and southern edges of the country, including the 
Peloponnese peninsula (Loumbourdis and Kattoulas 1983; 
Reynolds 1984; Keymar and Weissinger 1987; Bour 1996; 
Bringsøe et al. 2001; TTWG 2021). The oldest fossil records 

of T. marginata are from the Early Pleistocene of Lakonia, 
southern Peloponnese (Schleich 1982a). The species also 
naturally occurs on several Aegean and Ionian islands: 
Alonissos, Dokos, Elafonisos, Evvia, Kastos, Kyra Panagia, 
Kythera, Petalas, Poros, Psili, Romvi, Salamina, Sapientza, 
Sfaktiria, Skiathos, Skyros, Spetses, Spetsopoula, Trizonia, 
and Valaxa (Watson 1962; Gruber and Fuchs 1977; Kock 
and Storch 1979; Bringsøe 1986; Clark 1989; Cattaneo 
1997; Chondropoulos and Chiras 1997; Bringsøe et al. 2001; 
Broggi 2010, 2016a,b; Tzoras et al. 2019, 2023). 
	 Incidental cases of translocations in Greece have been 
recorded outside of its native range, where it has been cited 
both in continental (e.g., from the peri-urban forest Seich 
Sou, Thessaloniki city [Strachinis 2023]), and insular Greece 
(e.g., Amorgos, Andros, Chios, Corfu, Kefalonia, Lefkada, 
Lesvos, Milos, Naxos, Paros, Samos, and Syros [Clark 1970; 
Cattaneo 1984; Dimitropoulos 1987; Keymar and Weissinger 
1987; Tsunis and Dimitropoulos 1994; Bringsøe et al. 2001; 
Hofstra 2003, 2008; Broggi 2007; Sindaco and Rossi 2020; 
Tzoras et al. 2021]). Established introduced populations exist 
on Chios and Lesvos islands, where the species has been 
detected in great numbers (Dimitropoulos 1987; Tsunis and 
Dimitropoulos 1994; Hofstra 2003). On Corfu, there are 
several recent and old records from the 1970s of isolated 
individuals in the northeastern and central parts of the 
island, but they were introduced by humans and populations 
have never become established (Stille and Stille 2017).  
	 In Albania, the species occurs in the southwestern part 
of the country across the border from Greece, having a very 
restricted distribution in certain regions, i.e., Çuke Ksamil, 
Butrinti, Saranda, Mali i Stillos, and Konispoli (Haxhiu 
1995, 1998; Mizsei et al. 2017). Currently, it is known from 
the highlands of Gjirokastra and the mountainous zones of 
Saranda and Delvina (Oruçi 2010).
	 On Crete, fossil remains of T. marginata have been 
found in various archaeological sites in northwestern Crete 
(Late Pleistocene): Bate, Gerani, Simonelli and Zourida 
(Bachmayer et al. 1975; Kotsakis 1977; Brinkerink 1996; 
Vlachos 2022). Gerani cave (Rethymno) is the Pleistocene 
type locality of the form T. m. cretensis (Bachmayer et 
al. 1975), which was present on Crete throughout the 
Pleistocene, becoming extirpated from there at the end of this 
period for unknown reasons (Vlachos 2022). However, an 
anthropogenic cause cannot be ruled out due to the abundance 
of remains (including tortoise limbs) suggesting prehistoric 
human consumption of tortoises (Georgalis and Kear 2013; 
see also TEWG 2015). More recently, a decaying carapace 
was found on the northern coast of Crete (at Stalida); it 
was assumed to have come from a released or escaped pet 
(Hofstra 2000).
	 On northern Sardinia, the presence of this species has 
been reported since the end of the 19th century (Giglioli 
1879; Angelini 1899, 1907; Siebenrock 1906). The first 
records came from the region of Sassari (Terranova), where 
the species is still present. At that time, the population was 
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Figure 13. Distribution of Testudo marginata in the wider Mediterranean region (top) and in Albania and Greece (bottom). Yellow dots 
= museum and literature occurrence records of native populations based on Iverson (1992), other more recent literature records (see 
TTWG 2021), and authors’ additional data; orange dots = introduced or possibly historically relict populations or individual trade or 
translocated specimens; yellow star = restricted estimated type locality. Distribution based on fine-scaled GIS-defined level 12 HUCs 
(hydrologic unit compartments) constructed around verified localities and then adding HUCs that connect known point localities in the 
same watershed or physiographic region, and similar habitats and elevations as verified HUCs based on Buhlmann et al. (2009), TTWG 
(2017, 2021), and data from authors and other sources.
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reported to be abundant, with several age groups (juveniles 
to adults of 5–6 kg), suggesting that they were already 
naturalized (Angelini 1907). Bruno (1986) proposed that 
the origin of these populations could be dated from the 
end of the 18th century and that they were introduced by 
Franciscan monks, who would use the tortoises as food during 
liturgical fasting. Now and then it has been postulated that 
T. marginata was originally introduced to Sardinia during 
World War II; however, the records from the literature of the 
late 19th century rule out that explanation (Mayer 1992). It is 
also feasible that there may have been repeated introductory 
events onto Sardinia (Tiedemann 1978; Bruno 1986; Perez 
et al. 2012). No fossil remains of T. marginata have been 
found on the island, which supports the hypothesis of an 
allochthonous origin of this species (Zoboli et al. 2022).
	 Currently T. marginata is found throughout northeastern 
Sardinia, between Castelsardo to the west and Olbia to the east, 
reaching the Mount Albo massif (Siniscola), and with some 
isolated records in the province of Oristano: Sinis Peninsula 
and Bosa (Corti 2016; Mulargia et al. 2018; Leonetti et al. 
2020). It also appears on some satellite islands and in La 
Maddalena archipelago (Budelli, Caprera, Cala Santa Maria, 
La Maddalena, and Santo Stefano), Tavolara, Molara, San 
Pietro and Piana di Asinara (Cesaraccio and Lanza 1984; 
Poggesi et al. 1996; Bassu et al. 2008).
	 On the Italian mainland there are occasional and isolated 
records of the occurrence of T. marginata in the Tyrrhenian 
and Adriatic coastal regions of the central and southern 
peninsula (Bruno 1986; Carpaneto 2006): Calabria, Campania 
(surroundings of Napoli), Emilia-Romagna (Riserva Naturale 
del Boscone della Mesola), Lazio , Marches, Molise and 
Tuscany (Cecina, Parco Naturale della Maremma, San 
Rossore, and Tombolo), although naturalization has not 
been confirmed in any of these localities (Carpaneto 2006; 
Philippen 2008; Sperone et al. 2010; Corti 2016; Ferri et al. 
2020; Leonetti et al. 2020). In Calabria, it has been found 

at several localities: Roccabernarda, Rose, San Vicenzo La 
Costa and Tarsia, in a range of elevations between 160–800 m 
(Sperone et al. 2010; Leonetti et al. 2020). In Tuscany, it has 
been found between 20–800 m, in Viterbo (Carpaneto 2006). 
In Lazio, the first record was from the Parco Nazionale del 
Circeo (Latina) (Carpaneto 1986), but it has subsequently 
been found in other reserves: Parco Regionale Riviera di 
Ulisse (Latina), Oasi WWF Macchia Grande (Fiumicino), 
Monumento Naturale La Frasca (Civitavecchia), and Riserva 
Naturale Saline di Tarquinia (Tarquinia) (Ferri et al. 2020).
	 Overall, the records from the Italian peninsula are more 
common in disturbed habitats near settlements (e.g., edges 
of cultivated areas), which suggests recent translocations 
(Carpaneto 2006; Sperone et al. 2010). However, the presence 
of carapace remains of T. marginata in some archaeological 
sites of Etruria (Tuscany and Latium) suggests much older 
introductions, perhaps mediated by Phoenicians, Greeks, 
or Romans, dated approximately from 2.5 kya (Ballasina 
1995). Archaeological remains of this species (and T. graeca) 
have also been reported in southern Italy (Puglia, Basilicata, 
Calabria) and it is possible that the shells were used to build 
musical instruments (Delfino 2020).
	 Boscà (1880) reported the presence of T. marginata in 
southern Spain around Almonte and Rosio (El Rocio, Huelva), 
but these citations should be attributed to T. graeca whitei, 
still present in eastern Huelva (Escoriza et al. 2022). In Spain, 
T. marginata became popular as a pet after the trade of native 
tortoises was banned during the 1980s, and it is often bred in 
private gardens. Accidentally escaped individuals have been 
recorded in the coastal regions around the city of Barcelona 
(El Garraf, Alella, and Teia) and in the Serra de l’Albera, 
Girona (Soler et al. 2010; Pfau and Budó 2019; Pfau et al. 
2020; Martínez-Silvestre, Soler, and Franch, unpubl. data). 
These records correspond to isolated adult and juvenile 
individuals (Pfau and Budó 2019). There are apparently no 
naturalized populations in Spain (Martínez-Silvestre, Soler, 
and Budó, pers. comm.).
	 It is unlikely that any native or introduced populations 
of T. marginata occur in Turkey. A single individual found 
in the vicinity of the ancient city of Ephesus was recorded 
by Brinckmeier et al. (1989); however, careful and repeated 
searches by Türkozan et al. (2001) proved unsuccessful, and 
it was concluded that T. marginata is unlikely to occur in 
the Ephesus region or elsewhere in Turkey. This conclusion 
was later echoed by Franzen et al. (2008), who added that 
the earlier record might have been due to misidentification 
of a T. graeca.
	 On Cyprus, single records of released or escaped 
individuals have been cited in the past, e.g. around Paphos 
on southwestern Cyprus (Demetropoulos and Lambert 1986; 
Hadjisterkotis and Reese 1994), but stable populations of T. 
marginata are not present on the island (Baier et al. 2013).
	 The species has also been listed as occurring in the 
Maghreb, Libya (Peters 1880; Luiselli et al. 2012), possibly 
due to confusion with T. kleinmanni (Bauer et al. 2017). In 

Figure 14. Dorsal (left) and ventral (right) views of the shell of the 
holotype of Testudo marginata cretensis † (AMPG 3/1974) from 
the Pleistocene of Gerani Cave (Rethymnon, northwestern Crete). 
Photos by Evangelos Vlachos.
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Algeria, T. marginata (as “la tortue bordée”) was reported to 
be common around Pélissier (currently Sayada, Mostaganem) 
by the herpetologist Lallemant (Doumergue 1901). However, 
its presence in Algeria was ruled out by Doumergue who 
used the absence of spurs on the thighs to distinguish T. 
marginata from T. graeca.
	 Habitat and Ecology. — Testudo marginata occurs 
exclusively in warm, scorched-dry (xeric) to sub-humid 
Mediterranean climates (Csa, with hot summer), following 
the climate classes of the Köppen classification (Beck et al. 

2018). Based on GIS-supported climate models (Fick and 
Hijmans 2017), populations in the extreme southern Balkans 
(Greece and Albania) occupy a region with average annual 
temperatures of 16°C with average annual rainfall of 664 
mm. The populations on Sardinia occupy a climatically 
similar region, although slightly drier, with mean annual 
temperatures of ca. 16°C and with average annual rainfall 
of 499 mm. In contrast, the sister species T. kleinmanni 
occupies a much warmer and more arid climatic environment 
(20°C; 176 mm/y), indicating low phylogenetic niche inertia 

Figure 15. Habitats of Testudo marginata. A. Low phrygana formations on Skyros Island, Aegean Sea, Greece. B. Phrygana vegetation with 
sparse Aleppo Pines on Trizonia Island, Gorinthian Gulf, Greece. C. Rocky terrain in dense forest of wild olive trees close to Neochori, 
southwestern mainland, Greece. D. Coastal sand dunes at Strofylia National Park, northwestern Peloponnese peninsula, Greece. E. Dense 
macchia vegetation with sporadic wild olive trees on Kastos islet, Ionian Sea, Greece. F. Dry valley next to sparse forest of wild olive 
trees and oaks on Petalas islet, Ionian Sea, Greece. Photos by Elias Tzoras. 
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during the evolutionary divergence of this clade (Escoriza 
and Ben Hassine 2022).
	 Statistical models have suggested a potentially more 
extensive distribution of T. marginata in the Mediterranean 
based upon current climatic conditions (Escoriza and 
Ben Hassine 2022). These models also suggested that the 
glacial refugia of T. marginata would have been confined 
to the coastal regions of the Peloponnese and on the island 
of Crete. Therefore, the extirpation of T. marginata from 
Crete can probably not be attributed to climatic causes, 
given that this island has maintained stable conditions 
for this species throughout the Pleistocene (Escoriza and 
Ben Hassine 2022). The limited geographic range of the 
glacial refugia could also explain the current distribution 
of T. marginata, which may have slowed or stopped its 
post-glacial expansion by secondary contact with T. graeca 
in northeastern Greece (Thrace), while the northwestern 
parts of the Balkans are mostly unsuitable for T. marginata 
(Escoriza and Ben Hassine 2022). The persistence of this 
species during the last glacial maximum on the southern 
Peloponnese (Mani peninsula) is also supported by fossil 
remains found in Kalamakia cave, where T. marginata 
appears together with T. hermanni and a wide array of 

squamate reptiles, including thermophilic snake species 
like Eryx jaculus and Zamenis situla (Harvati et al. 2013).
	 In Greece, T. marginata occurs up to 1600 m asl, but 
is more frequently observed at lower elevations, where it 
shares habitat with the coexisting T. hermanni, although it has 
proved less abundant and prefers somewhat more elevated 
habitats (Buttler et al. 1982; Kordges 1984; Kordges and 
Hemmer 1987; Bringsøe et al. 2001; Bour 2004a). In this 
elevational range it occupies a wide range of habitats, but it 
is more common in rocky and open habitats, with abundant 
shrubby vegetation (Bour 2004a). The typical Greek habitat 
of T. marginata consists of macchia habitat with scrub 
vegetation which may be impenetrable, generally 1.5–3.5 
m tall and largely composed of evergreen sclerophyllous 
plants. To a lesser extent, similar phrygana habitat is also 
occupied, namely an open dwarf scrub dominated by low, 
often cushion-shaped, aromatic, spiny or gray-leaved shrubs, 
rarely exceeding 60 cm in height. Occasionally, T. marginata 
also occurs in garrigue habitats, which are often equated 
with phrygana, but they differ in being a type of dense, spiny 
evergreen scrub generally 60–120 cm tall and influenced by 
cutting and grazing. These definitions of vegetation habitat 
types follow Strid and Tan (1997). Common shrubs and 

Figure 16. Habitats of Testudo marginata (dwarf form, weissingeri ecotype). Left. Hilly macchia habitat, at Eleochori, Mani peninsula, 
southern Peloponnese, Greece. Right. Olive groves with minor areas of other crops at Exochori, Mani peninsula, southern Peloponnese, 
Greece. Photos by Henrik Bringsøe.

Figure 17. Habitats of Testudo marginata in Sardinia. Left. Low montane subhumid macchia of Pistacia lentiscus and Rhamnus alaternus 
interspersed with open forest pastures. Right. Rocky coastal habitat with scattered shrubby formations of Juniperus phoenicia turbinata 
and Cistus monspeliensis. Photos by Daniel Escoriza.
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smaller plants in these habitats are Sarcopoterium spinosum, 
Calicotome villosa, Genista acanthoclada, Euphorbia 
acanthothamnos, Cistus spp., Erica manipuliflora, Phlomis 
fructicosa, and Salvia pomifera (Bringsøe et al. 2001). 
Furthermore, the following oak trees with a shrub-like growth 
are common in these habitats: Quercus coccifera, Q. ilex, and 
Q. pubescens. Olive groves with Olea europaea and stone 
terraces form a suitable habitat for T. marginata throughout 
low and moderate altitudes of its natural range. At its upper 
altitudinal range in the northern Taygetos mountains on the 
Mani peninsula on the southern Peloponnese, it occurs at the 
margins of dense coniferous forests, dominated by Greek 
Firs, Abies cephalonica (Escoriza, unpubl. data).
	 On the southwestern mainland and the northwestern 
Peloponnese peninsula, the species inhabits deltas and 
coastal sand dunes composed of sparse shrubs of Oleander 
(Nerium oleander) and Junipers (Juniperus spp.), and Aleppo 
Pine (Pinus halepensis) (Buttler et al 1982; Kordges 1984; 
Kordges and Hemmer 1987; Artner 1998; Bringsøe et al. 
2001; Mamasis and Tzoras 2021). The weissingeri ecotype 
was initially considered to be confined to an elevational 
range between 0–600 m on the western flank of the Taygetos 
mountains on the Mani peninsula on the southern Peloponnese 
(between Kalamata and Areopolis; Bour 2004b). In this 
region it occupies both sparsely vegetated habitats (near 
Kardamili) dominated by thorny bushes, to dense shrubby 
areas and olive groves in rocky terrain with steep slopes 
(Artner 2000; Bour 2004b). 
	 On Kyra Panagia islet (Sporades archipelago, Aegean 
Sea), T. marginata inhabits stone fields in macchia 
vegetation (Kock and Storch 1979). On the island of 
Salamina, it occupies macchia vegetation on hillsides 
(Bringsøe 1986). On Skiathos island, the species has been 
found in macchia vegetation bordering fields of Olive trees 
(Olea europaea) (Cattaneo 1997). On Sfaktiria islet (Ionian 
Sea) macchia habitats with Arbutus spp., Phillyrea latifolia, 
Q. coccifera, and Pistacia lentiscus are occupied, while on 
the adjoining islet of Sapietza (Ionian Sea), the species is 
present among Kermes Oaks (Q. coccifera) and Lentisk (P. 
lentiscus) (Chondropoulos and Chiras 1997). On Trizonia 
island in the Corinthian Gulf, T. marginata prefers dense 
shrubby formations of P. lentiscus and phrygana formed by 
Sarcopoterium spinosum, where these plants frequently are 
mixed with olive trees and Aleppo Pines (Tzoras, unpubl. 
data). On Kastos and Petalas islets, it occupies openings 
in dense macchia vegetation usually composed of Lentisk 
bushes (P. lentiscus) and sparse forests of olive trees and 
oaks (Tzoras et al., in press).
	 A habitat occupied by T. marginata and T. hermanni in 
the Feneos Basin of the Peloponnese was dominated by oak 
forest (44%), mixed forest (12%), burned forest (11%), and to 
smaller extents, open pasture, meadow, fir forest, and macchia 
(Koppitz et al. 2016, 2017); T. marginata selected roughly the 
same percentages of vegetation types, but with a slightly higher 
proportion of mixed forest and open pasture than T. hermanni, 

whereas T. hermanni was more prevalently associated with 
oak forest and dense shrubby vegetation (macchia).
	 It has been hypothesized that the elongated shape of 
T. marginata is an adaptation to life in its typical densely 
vegetated habitat, because this species has not been observed 
trapped in thick vegetation, whereas T. graeca and T. hermanni 
have both been (Willemsen and Hailey 2003).
	 In Albania, the species appears in rocky and densely 
vegetated valleys (Haxhiu 1998). It is mostly observed at 
low altitudes, as high as 500 m above sea level, and more 
rarely at higher elevations, between 1100 and 1300 m (Oruçi 
2010; Mizsei et al. 2017). In southern Albania, it can also 
be found coexisting with T. hermanni (Bruno 1989).
	 On Sardinia, T. marginata occurs from sea level to 
600 m, but more frequently between 0–440 m (Sperone et 
al. 2010; Di Nicola and Mezzadri 2018). It is sympatric 
with T. hermanni in a few localities in the Gallura region; 
T. hermanni is more frequent in the northwestern region 
of Sardinia where T. marginata is occasionally recorded, 
but probably not established (Corti et al. 2013). The two 
species also coexist on some small islands northeast of 
Sardinia: Santa Maria, La Maddalena, Caprera, Tavolara, 
and Molara (Sindaco et al. 2007). The third species of 
tortoise also present on Sardinia, T. graeca nabeulensis, is 
mostly confined to the southwest and southeast of the island 
(Escoriza 2008). In this way, the three species of Testudo 
present on Sardinia are distributed nearly allopatrically, 
with very limited sympatry (Bassu et al. 2008; Corti et al. 
2013).
	 In northeastern Sardinia, T. marginata occupies open 
habitats, including dunes and retro-dunal habitats, dense 
shrubby formations (macchia), meadow forests, and 
occasionally traditional agriculture fields (olive groves) 
(Cimatti 2007; Di Nicola and Mezzadri 2018; Escoriza, 
unpubl. data). For example, a coastal habitat occupied by this 
species in Gallura (elevation = 72 m) was composed of 80% 
bushes (maximum height 145 cm), 15% stones, and 5% herbs 
(Escoriza, unpubl. data). This community was dominated 
by perennial bushes, Pistacia lentiscus (33%), Euphorbia 
pithyusa (20%), Juniperus phoenicea turbinata (20%), 
Crithmum maritimum (15%), and Phillyrea angustifolia 
(12%); i.e., thermophilic and salt-tolerant littoral species 
(Jeanmonod and Gamisans 2007). In a macchia habitat 
occupied by this species at low- to mid-elevation (302 m), the 
vegetation was composed of 65% bushes, 15% herbs, 10% 
rock and stones, 5% trees (maximum height 310 cm), and 5% 
bare ground (Escoriza, unpubl. data). The plant community 
was more diverse than in the coastal habitat: Calicotome 
villosa (25%), Erica arborea (12%), Cistus monspeliensis 
(10%), Rubus ulmifolius (10%), Phillyrea angustifolia (9%), 
Lavandula stoechas (8%), Cistus salviifolius (8%), Arbutus 
unedo (7%), Cistus halimifolium (4%), Daphne gnidium 
(3%), Genista corsica (2%), and Myrtus communis (1%), 
i.e., macchia habitat evolutionarily transitional to forest 
(Jeanmonod and Gamisans 2007).
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	 Juveniles of T. marginata are more secretive than adults 
and are often found hidden under rocks and other objects (see 
Bringsøe 1986). The microclimate of such places is relatively 
humid, which may be favorable to juveniles. Adema and In 
den Bosch (1980) even found a muddy juvenile in a swampy 
habitat near Levadia in central Greece.
	 Daily Activity. — Testudo marginata is exclusively 
diurnal throughout its distribution (Bringsøe et al. 2001; 
Cimatti 2020). It thermoregulates by basking and is typically 
active with average body temperature ranging between 26.8 
and 31.6°C, beginning its activity with an air temperature of 
18°C and body temperature of 20°C, as observed in captivity 
(Andrews 1989).
	 In a population near Gythio, southern Peloponnese, 
Willemsen (1991) studied activities and thermoregulation 
during the active season. The activity pattern was unimodal 
in spring, but already in May it had become bimodal, which 
continued during the summer with very limited activity in 
August. In autumn it was again unimodal, shifting towards 
the middle of the day, with high activity in October. The 
frequency of feeding in T. marginata was 47% in May, 40% 
in June and 46% in October. During May a maximum body 
temperature of 36°C was found in basking individuals and 
a maximum of 37°C in feeding tortoises, which is higher 
than in the syntopic T. hermanni (i.e., T. marginata has 
a higher body temperature tolerance). In all the samples 
of Willemsen’s (1991) study, the body temperature of T. 

marginata was significantly higher than in T. hermanni, and 
specifically in feeding individuals the body temperature of 
T. marginata was 3°C higher than in T. hermanni. However, 
Panagiota and Valakos (1992) found no difference in body 
temperature between T. marginata and T. hermanni, though 
T. marginata tolerated lower temperatures.
	 Clark (1963) observed that T. marginata (misidentified 
as T. graeca [Clark 1997]) exhibited pronounced autumn 
activity on the Greek island of Spetses at the onset of rains 
at the end of September. According to Bour (2004b), the 
weissingeri ecotype on the western Mani peninsula exhibits 
a bimodal activity pattern in spring and autumn, whereas 
no tortoises were found from mid-June through September, 
which was interpreted as estivation.
	 On Sardinia, activity is intermittent shortly after 
hibernation, with basking in the middle of the day (1200–
1500 hrs) as tortoises move little and usually remain in the 
vicinity of the winter shelter. Activity gradually increases at 
the end of March, and is only interrupted on rainy or cloudy 
days. Activity progressively becomes bimodal in April, 
with feeding early in the morning and late in the afternoon 
and reducing activity in the middle of the day (1100–1600 
hrs) (Escoriza, unpubl. data). Cimatti (2007, 2020) also 
described a bimodal pattern of activity, but starting in May, 
and avoiding the middle of the day. During this period, the 
tortoises, except for some adult males, reduced their activity 
considerably and remained close to the summer refuge. 
According to this author, the activity becomes unimodal in 
August as it only appears in the late afternoon. In October 
the activity is also unimodal, but during the central hours 
of the day (Cimatti 2007, 2020).
	 Annual Activity. — Panagiota and Valakos (1992) 
measured body temperatures throughout the year for T. 
marginata in an outdoor enclosure of 150 m2 in Attica, 
Greece. The authors provided the following average daily 
temperature values for the individual seasons: spring (March 
to May) 26.9°C, summer (June to August) 30.0°C, autumn 
(October) 18.8°C, and winter (November, February) 13.6°C. 
The entire temperature range was 8.0–34.7°C. At lower 
temperatures the tortoises were inactive, whereas they 
retreated into shade at higher temperatures. For the entire 
year an average body temperature of 25°C was calculated. 
Overall, T. marginata is considered a thermoconformer due 
to the concordance between the body temperatures and the 
corresponding monthly air temperatures (Panagiota and 
Valakos 1992).
	 On the Mani peninsula on the southern Peloponnese, 
Bour (1996) mentioned a brief hibernation from mid-
December to late January, but later concluded that the 
tortoises do not really hibernate, instead they just reduce 
their activity during the coldest winter periods and enter a 
state of dormancy during the coldest days (Bour 2004b). 
These tortoises may take refuge in burrows several meters 
long when available, in which up to 6–8 individuals can be 
found (Bour 2004b). After emerging in early spring, tortoises 

Figure 18. Adult Testudo marginata in its overnight retreat, 
partly hidden under a rock. West of Delfi, central Greece. Photo 
by Henrik Bringsøe.
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remain active until mid-June, when they begin an estivation 
period that lasts until September.
	 Seasonal variation in body mass condition at various sites 
in Greece was recorded by Willemsen and Hailey (2002), 
who noted that the condition index was highest in summer 
with a peak in July.
	 Generally, in its overall distribution, T. marginata will 
hibernate at low temperatures, but some individuals bask 
in sunny weather at ca. 8°C. Contrary to T. hermanni, T. 
marginata does not hibernate buried in the soil (Panagiota 
and Valakos 1992). Under such circumstances, hibernating T. 
marginata may become exposed to severe frost, especially in 
montane environments. Under naturalized captive conditions 
(a fenced area) at Platamona (100 m asl) at the foot of 
Mts. Ossa and Olympos in northern Greece, hibernating T. 
marginata were exposed to freezing ground temperatures 
down to −12°C; they appeared frozen and even frozen to 
the ground (Bringsøe 2002). However, all tortoises survived 
and two weeks later three individuals were observed basking 
at 8°C. In a T. marginata habitat on Mt. Ossa (850 m asl) a 
lower temperature of −22°C was recorded during the same 
time period; it is likely that the tortoises were exposed to these 
low temperatures and also survived. On Mt. Olympos, a few 
T. marginata were even observed basking at −3°C (Pitzer 
2016), and it was noted that several individuals became 
active under favorable and sunny conditions during the 
winter. Pitzer (2016) speculated that T. marginata probably 
contains cryoprotectants, thus tolerating the freezing of 
extracellular body fluids while overwintering. But freeze 
avoidance through supercooling may be more likely than 
direct freeze tolerance, as per studies of North American 
turtles (Costanzo and Lee 2013).
	 In the northern coastal regions of Sardinia, adults can be 
found outside of winter shelters in mid-February and remain 
active to late October or early November. Cimatti (2020) 
reported that surface activity restarted with air temperatures 
of 8–10°C, and feeding resumed at 18°C. On Sardinia, most 
individuals do not apparently estivate, but strongly reduce 
their activity, mostly constrained to the early hours of the 
morning and late afternoon, between the end of June and the 
beginning of September (Escoriza, unpubl. data). Cimatti 
(2007) reported a period of maximum activity in spring 
and autumn, with a period of winter dormancy, in which, 
however, some adult males exhibited basking activity on 
the warmest days.
	 Home Range. — Some authors have described T. 
marginata as an animal that exhibits site fidelity (e.g., Koppitz 
et al. 2017). Out of 183 T. marginata recorded in their study 
in the Feneos Basin from 2005 to 2015, 51 were recaptured 
in different years. Of these 51 tortoises, 23 were observed 
in the study area up to 10 years after the first observation, 
confirming their long-term stationary or sedentary behavior 
(Koppitz et al. 2017). Additionally, 91 individuals (sex ratio 
close to 1:1) were found at three or more places and 20 of 
these were recorded more than three times in different years. 

Nine of these 20 (four males and five females) were highly 
stationary, with one male occupying a small range of <1 
ha. Other individuals moved more; e.g., one female was 
constantly found at different sites throughout the years and 
in three days in May had moved a total of 860 m. Pairs often 
stay close together (Hine 1982; Bringsøe, unpubl. data).
	 Reproduction. — Sexual maturity is achieved at 6–8 
yrs in males and 10–12 yrs in females, with a minimum 
body mass of 2300 g in captive females (Heimann 2016; 
Cimatti 2020). During courtship the male approaches the 
female and positions himself in front of her, with horizontal, 
and to a lesser degree vertical, oscillating movements of 
the head, interspersed with biting her forelegs and neck, 
sometimes ramming her carapace with his (Bringsøe et al. 
2001; Willemsen and Hailey 2003; Bour 2004a). Biting may 
cause serious wounds on the female’s forelegs as some scutes 
can be torn off; the breaking of the leg scutes can be heard 
over distances of more than 10 m. It has been observed in 
captivity that females can suffer carapace lesions, even losing 
some costal scutes during this aggressive courtship (Coutard 
2006). The female displays her disposition by remaining 
still and retracting her head and forelimbs. Males emit loud 
vocalizations during copulation, which lasts between 5 and 
30 min and can be repeated several times during the day 
(Trutnau 1994, captive individuals). Male mounting success 
is positively associated with a larger size of the male relative 
to the female, with the number of bites and rams, and with 
the duration of vocalizations emitted during mating (Sacchi 
et al. 2003, captive individuals). In addition, the frequency 
of vocalizations is associated with male body mass, which 
could indicate to other nearby females or males the body 
fitness of that male (Sacchi et al. 2003). Courtship behavior 
is similar in Sardinian populations, and includes aggressive 
interactions of the male towards the female, including biting 
and carapace ramming (Cimatti 2007). 
	 Clark (1963) was first to note increased sexual activity 
in T. marginata in the autumn. At Gythio, Willemsen (1991) 
recorded mating activity mainly in October (n = 9) and to a 
small extent in May (n = 1). Similarly, for the weissingeri 
ecotype in the western parts of the Mani peninsula, Bour 
(1996) only observed mating activity (and male-male combat 
behavior) in October. But in some cases, mating may occur 
occasionally on warm winter days, especially in late February 
(Tzoras, unpubl. data). It has been hypothesized that large size 
in male T. marginata is more related to success in courtship 
than aggressive behavior (Willemsen and Hailey 2003).
	 Females nest from late April to August, and lay up to 3 
clutches of hard-shelled eggs in a season. On the lower slopes 
of Mt. Olympos in northern Greece, Hailey and Loumbourdis 
(1988) recorded an average of 2.6 ± 0.7 clutches per year, with 
a clutch size of 4–7 eggs (average 5.6). Considerably larger 
clutch sizes in the wild are well known, for instance 9 eggs 
per clutch on Sardinia, 10 eggs on Romvi Island (previously 
called Tolo Island) off the northeastern Peloponnese, and 
even up to 15 eggs at Skroponeria Bay in central Greece 
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(Hine 1982; Bringsøe et al. 2001). Under captive conditions, 
the number of eggs per clutch is positively related to the size 
of the female, with a ratio of body mass of 0.20–0.28 kg/egg 
(Collins 1980). According to some authors, the dwarf ecotype 
weissingeri lays fewer eggs per clutch (mean 5.8 eggs vs. 
6.6 eggs in the larger ecotype) and also fewer clutches per 
year (1–2 vs. 2–3; Coutard 2006, captive individuals). The 
literature has provided additional data from individuals kept 
in captivity: average clutch sizes range between 5.8 and 13.0 
eggs, with egg sizes 31.9–34.2 mm x 28.6–32.0 mm, and 
egg masses between 14.4 and 18.4 g. Clutch mass ranges 
between 83.5 and 184.4 g, which constitutes 4.3–4.8% of the 
of female’s gravid body mass (Stemmler-Gyger 1964; Rohr 
1970; Collins 1980; Heimann 1987; Artner 1998; Lesueur 
2002; Coutard 2006).
	 Under captive conditions, the female actively selects 
loose soil exposed to the sun to build the nest and normally 
requires between 20 min and 2 hrs to dig the nest cavity. 
During the process it urinates frequently which makes the 
digging process easier (Collins 1980). A typical nest is about 
15 cm deep, bell-shaped, with the widest part at the bottom 
chamber (Collins 1980; Trutnau 1994). Eggs are laid at 2–3 
min intervals each and have a protective fluid that envelops 
them and are rarely broken during this process (2.3%, in a 
period of 4 years; Collins 1980, in captivity). 
	 Generally, the egg length is 33–34 mm and the width 
29–30 mm (Hailey and Loumbourdis 1988), but these 
dimensions are variable and the length may range from 29 
to 37 mm and the width from 27 to 36 mm (Bringsøe et al. 
2001). Usually the eggs are almost spherical (usually more 
spherical than in other species of the genus; Coutard 2006), 
but some eggs are noticeably oval (Hailey and Loumbourdis 
1988). Eggs incubated at 30–35°C hatch after 60–70 days, 
and hatchlings measure 34–36 mm SCL with a body mass 
of about 12 g (Hailey and Loumbourdis 1990; Bringsøe et 
al. 2001; Coutard 2006). On the southern Peloponnese, the 
clutches of the small weissingeri ecotype consist of 2–4 
eggs, measuring on average 34.6 x 30.5 mm (range, 31–36 
x 28–32 mm) and the SCL of hatchlings is 35–42 mm, with 
a body mass of about 10.7 g (Bour 1996; Coutard 2006).
	 On Sardinia, data on reproduction are scarce. According 
to Cimatti (2007), mating occurs in the spring. Egg 
deposition takes place at the beginning of summer and 
clutches consist of 6–8 eggs (exceptionally 10–11), which 
hatch after 2–3 months, at the end of summer or beginning 
of autumn (Cimatti 2007).
	 Hailey and Loumbourdis (1990) recorded average 
hatchling wet mass/egg wet mass as 60.5%, which was 
less than in T. graeca (61.7%) and T. hermanni (63.2%). 
The corresponding hatchling dry mass/egg wet mass was 
17.6% in T. marginata, being slightly less than in T. graeca 
(18.0%), but much higher than that of T. hermanni (12.9%).
	 Testudo marginata has temperature-dependent sex 
determination, TSD type Ia, where low temperatures 
(26–28°C) produce a predominance of males, while higher 

temperatures produce females (Heimann 2016; Krueger 
2021; in captivity); however, observations to date have 
not been made under controlled laboratory conditions. In 
a few cases twins have developed from a single egg, once 
in a clutch detected in the wild (Dimitropoulos 1985) and 
in three cases in captivity (Heimann 1993).
	 Diet. — Testudo marginata is a generalist herbivore 
subsisting on many different native plant species and some 
recently introduced ones, such as cacti of the introduced 
genus Opuntia (Di Nicola and Mezzadri 2018). The diet 
consists of a wide variety of plant matter, especially 
monocotyledonous and dicotyledonous species. Strongly 
aromatic plants like Thymus capitatus are usually avoided 
(Bringsøe et al. 2001). Common food plants (summarized by 
Bringsøe et al. 2001) are Dianthus multipunctatus, Anemone 
coronaria, Medicago orbicularis, Trifolium stellatum, 
Anagallis arvensis, Cyclamen persicum, Plantago lagopus, 
Anthemis spp., Calendula arvensis, Leontodon tuberosus, 
Sonchus spp., Taraxacum officinale, Muscari parviflorum, 
Ornithogalum tenuifolium, Asphodelus spp., and Drimia (= 
Urginea) maritima. Particularly D. maritima is frequently 
eaten; fresh and withered leaves are consumed and the 
bulb is gnawed if exposed at the surface, although the 
plant is toxic to mammals, including humans (Bringsøe et 
al. 2001). Bite marks on its leaves are a good indicator of 
the presence of T. marginata. During hot and dry summer 
periods, the bulbs of Asphodelus spp. are eaten. Various 
succulents and grasses also form part of its diet.
	 Where occupied habitats border agricultural land and 
gardens with vegetables, tortoises eat tomatoes, whose 
red color attracts them. They may occasionally consume 
carrion, and can be found scavenging dead animals, usually 
domestic species (Artner 1998). Coprophagy has also been 
observed, as T. marginata may eat feces of domestic animals 
such as sheep, goats, and dogs (Bringsøe et al. 2001). From 
observations in captivity, it is known that this species, like its 
congenerics, is attracted to food items based on their odors 
and colors. 
	 Predation. — Observations of predation on T. marginata 
in the wild are scarce. In Laconia (southeast Peloponnese) an 
adult Eastern Montpellier Snake (Malpolon insignitus) had 
consumed a juvenile T. marginata of SCL 45 mm (Schleich 
1982b). Glutz et al. (1979) described that the Bearded 
Vulture (Gypaetus barbatus) may treat T. marginata and 
its congeners in the same way as big bones, being dropped 
on rocky ground from heights of 50–80 m. Various larger 
mammals and birds which are known to prey on tortoises in 
the Mediterranean are also hypothesized to eat T. marginata, 
though this may generally be rare in Greece (Bringsøe et 
al. 2001). On Sardinia, the Italian Hedgehog (Erinaceus 
europaeus italicus), Red Fox (Vulpes vulpes), and Wild 
Boar (Sus scrofa) have been cited as opportunist predators 
of nests and eggs (Cimatti 2007).
	 Parasites and Ectobionts. — Testudo marginata is 
often heavily infested with ticks of the species Hyalomma 
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aegyptium during its entire active season (Bringsøe et al. 
2001, Široký et al. 2006, 2011). In the periphery of the 
Kardamyli area, southern Peloponnese, the Brown Dog 
Tick, Rhipicephalus sanguineus, was also collected on 
four adult individuals (2 males, 2 females; Široký et al. 
2006). Hemogregarine protozoans belonging to Hemolivia 
cf. mauritanica have been found in the erythrocytes of T. 
marginata (Široký et al. 2004, 2005).
	 In a study of nematodes in the three Testudo species in 
Italy, high levels of infestation were found in T. marginata 
(Traversa et al. 2005). The nematode species were 
Alaeuris numidica, Mehdiella microstoma, M. uncinata, 
Tachygonetria longicollis, T. conica, and T. palearcticus, 
which all belong to Pharyngodonidae, as well as Atractis 
dactyluris (Atractidae) and Angusticaecum holopterum 
(Ascarididae). These nematodes were also found in T. 
graeca and T. hermanni. All tortoises less than 1 yr of age 
were parasite-free. Schneller and Pantchev (2008) reported 
pinworms (oxyurid nematodes) as parasites of T. marginata.
	 Sardinian wild individuals of T. marginata can be 
infected by the bacterium Mycoplasma agassizii, which 
causes chronic inflammatory rhinitis in the form of upper 
respiratory tract disease (URTD) and is transmissible to other 
species of Mediterranean tortoises (Lecis et al. 2011). In 
Olbia, Sardinia, a single individual infected by Salmonella 
serotype Abony was detected (Lecis et al. 2011).
	 Population Status. — Testudo marginata often 
occurs in sparse populations with low population densities 
throughout its natural range (Willemsen and Hailey 
1989; Bringsøe et al. 2001). Although few data regarding 
population parameters are presented in the literature, a few 
authors have provided information on population size and 
density, mostly concentrated in four geographically separate 
regions of southern Greece: southern central mainland, and 
northwestern, northern, and southern Peloponnese peninsula 
(Willemsen and Hailey 1989; Herz 1994; Ioannidis et al. 
2006; Koppitz et al. 2017; Mamasis and Tzoras 2021).
	 Herz (1994) observed 63 individuals (26 males and 37 
females) of T. marginata in a habitat covering 1.2 km2 near 
Athens during ten days in May 1992. They represented all 
size groups except small juveniles, with the largest measuring 
34 cm SCL.
	 On the northwestern Peloponnese, in the robust 
population in Strofylia National Park, Ioannidis et al. (2006) 
estimated a density of 12 turtles/ha in a study area of 5.3 ha 
in 2004, while in 2006 the population density was estimated 
at 15.2 turtles/ha. In this region, the species is common in 
low-lying habitats of macchia or coastal sand dunes.
	 In the Feneos Basin of northern Peloponnese, the 
estimated population size of T. marginata was 95 individuals 
in a study area of 33 ha in 2015, with a population density of ca. 
3 turtles/ha (Koppitz et al. 2017). The populations of the two 
native tortoise species were investigated from 2005 to 2015. 
During these years 183 T. marginata and 738 T. hermanni 
were recorded in the area of 33 ha (Koppitz et al. 2016, 

2017). In 2015, using a POPAN model, population sizes of 
ca. 95 T. marginata (confidence interval, 50–140 individuals) 
and ca. 210 T. hermanni (c.i., 160–260 individuals) were 
calculated for the entire area. Although this is an average 
for T. marginata of ca. 3 turtles/ha, the occurrences were 
comparatively unevenly distributed with a number of high 
density centers, though the centers were fewer and more 
pronounced in T. hermanni.
	 Further north, in the Messolonghi Lagoon National Park 
(southwest central Greece), Mamasis and Tzoras (2021) 
studied population size of T. marginata at five different 
sites. Two populations were estimated at 4.1 turtles/ha 
in two study areas of 30 and 61.8 ha, respectively. In the 
remaining sites the population densities were estimated at 
16.2 turtles/ha (7 ha study area), 14.5 turtles/ha (9 ha study 
area) and 20.7 turtles/ha (13 ha study area) (Mamasis and 
Tzoras 2021).
	 The dry habitats in the Peloponnese region occupied by 
the dwarf weissingeri ecotype have been revisited various 
times through the years, where its high abundance has been 
extensively documented (Willemsen and Hailey 1989; 
Bour 1996; Bour et al. 2002). In the 1980s and 1990s there 
was evidence of high population densities on the western 
Mani peninsula. In a comprehensive study, more than 950 
individuals were measured and marked during 15 trips of 
one to three weeks duration over ten years (Bour et al. 2002). 
Results by Artner (1996) in the same area were in agreement; 
in two days, he measured and marked 80 individuals, 30 
of which were found in four hours. However, illegal over-
collection has since resulted in major population declines 
(Trapp 2007; Herz 2016).
	 On northwestern Sardinia, a density of 19 turtles/ha 
has been estimated, of which 72% were males (Biaggini 
et al. 2018). However, the duration of this study was very 
limited (four consecutive days, with an average of 6.5 
sightings per day) and therefore its conclusions must be 
taken with caution.
	 Willemsen and Hailey (1989) reported low population 
densities of T. marginata throughout most of the studied 
populations in Greece (n = 22), but also emphasized the 
higher population density in the area of Gythio on the 
southern Peloponnese peninsula. This dense tortoise 
population was further threatened by a widespread wildfire 
in the early 1990s, which was considered a major disaster 
for the species and may have caused a population decline 
(Hailey and Willemsen 2003).
	 On the Attica peninsula (southeastern mainland of 
Greece), urban areas such as archaeological sites like 
the Acropolis or restricted and marginal sites throughout 
greater Athens are often inhabited by the species, where 
frequent observations have also been reported in the 
past (Dimitropoulos and Gaethlich 1986, Kandolf 1995, 
Annousis et al. 2021). Though none of the aforementioned 
works commented on population status, Dimitropoulos and 
Gaethlich (1986) listed T. marginata as the most common 
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reptile species in the area, exhibiting high abundance in the 
montane ranges of greater Athens: Lykavitos, Tourkovounia, 
Ymittós, Parnitha, Pedeli, and Aegaleo. Additionally, 
Annousis et al. (2021) mentioned that T. marginata was 
the most common chelonian in Attica, representing 72% of 
known records.
	 Threats to Survival. — Illegal capture and sale of T. 
marginata is currently much less prevalent than in the 20th 
century. Previously, the species was regularly collected 
and sold in some European countries and, on one occasion 
a single collector brought 500 individuals to Switzerland 
from Greece (Lambert 1984).
	 Tortoises living in agricultural areas and with livestock 
grazing are exposed to potential physical damage, which 
can often cause mortality. In the olive groves around 
Kardamili, many individuals have serious carapacial 
injuries, accidentally caused by agricultural equipment 
(Artner 2000). Large domestic grazers such as sheep, 
goats, cattle, and horses can accidentally step on tortoises 
or they can be struck by agricultural machinery such as 
ploughs (Willemsen and Hailey 1989; Staerk et al. 2018). 
Tortoises may also be killed deliberately by local people 
(Bringsøe 1986), and individuals crossing roads can be 
killed by vehicles.
	 Herz (1994) stressed that natural tortoise habitats in 
greater Athens were being destroyed for the construction of 
hotels and other tourist facilities. In Varkiza, south of Athens, 
large-scale establishment of tourist accommodation has 
caused destruction of T. marginata habitats (Bringsøe 1986; 
Bringsøe et al. 2001). However, the species thrives well in 
several urban parks inside the city of Athens (Lycabettus, 
Filopappou, and Athens National Garden). After having 
surveyed tortoise localities in Greece for decades, Herz (2016) 
noted that the natural habitats had continued to shrink.
	 Wirth (2010) described major habitat destruction due 
to construction projects aiming at tourism as well as further 
development of agriculture. Forest fires were also emphasized 
as a severe threat, which was earlier echoed by Bour (1996) 

for the population on the western Mani peninsula, where 
12–15% of the tortoises had been injured by burning. 
	 The region of Nemea on the northeastern Peloponnese 
is known for its wine production and vineyards, and this has 
turned previous tortoise habitats of macchia and olive groves 
with stone terraces into large scale vineyards. During field 
work in April 2008, it was observed that major areas north 
of Nemea up to near the village of Souli had undergone these 
negative changes (Bringsøe and Madsen, unpubl. data).
	 Near Olympia on the Peloponnese, Willemsen and 
Hailey (2001) observed significantly increased mortality 
in a population of T. hermanni due to spraying with the 
herbicides 2,4-dichlorophenoxyacetic acid (2,4-D) and 
2,4,5-trichlorophenoxyacetic acid (2,4,5-T) which selectively 
act on dicotyledons and are used to control broad-leafed weeds 
and woody perennials. There was additional mortality of 34% 
per year as compared to annual survival rates of 85–90% in 
unaffected areas. It is highly likely that T. marginata would 
suffer from poisoning to the same degree if exposed to these 
herbicides. 
	 Wildfires kill many T. marginata, whereas those tortoises 
surviving fires bear shell damage. Buttler et al. (1982) and 
Kordges (1984) considered this species severely threatened 
by fires in the deltas, especially in western Greece.
	 Since the description of the dwarf ecotype variant of the 
Mani peninsula as a distinct species, T. weissingeri, by Bour 
(1996), these populations have been exposed to major illegal 
over-collection for the herpetoculturist trade (Trapp 2007; 
Herz 2016). Perez et al. (2012) described the increased impact 
of human activities changing from traditional agriculture to 
mechanization and extensive use of chemicals, notably on 
the Mani peninsula.
	 In Albania, a wide variety of threats to T. marginata 
were listed by Oruçi (2010): habitat destruction caused by 
conversion to pastures with grazing, other kinds of agriculture, 
and construction projects associated with urbanization. 
Additionally, collection of tortoises for consumption, for 
pets locally, and for commercial sale was also mentioned. 

Figure 20. Former olive grove habitat of Testudo marginata turned 
into large-scale industry of vineyards and therefore highly degraded. 
South of Souli, Nemea region, northeastern Peloponnese, Greece. 
Photo by Henrik Bringsøe.

Figure 19. Adult Testudo marginata from Evvia, central Greece, 
previously either damaged by agricultural machinery, otherwise 
traumatized, or stepped upon by a goat or sheep, but survived. 
Photo by Henrik Bringsøe.
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	 On Sardinia, anthropogenic habitat degradation could 
affect some populations, since the coast of Gallura is 
undergoing increasing urban development (Carpaneto 2006; 
Corti 2016; Sechi et al. 2020). Occasionally, individuals can 
be found killed on roads, particularly at the end of summer 
and beginning of autumn, after the first torrential rains that 
trigger massive juvenile dispersal (Escoriza, unpubl. data). 
Sporadic smuggling by tourists is reported in the local press, 
since its large size makes the tortoise a preferred species for 
illegal collection and trade (Corti et al. 2022). This species is 
also affected by summer bush fires and mechanical clearing 
of vegetation along roads, and occasionally it is deliberately 
destroyed because it is considered harmful to agriculture 
(Corti 2016; Cimatti 2020).
	 Actions involving destruction of habitats and intentional 
killing are probably violations of the EU Habitats Directive, 
where T. marginata is listed in Annex IV, forming a 
particularly strict protection. The global trade in T. marginata 
on the basis of compiled import data from the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES) showed that 5,596 individuals were traded 
across borders during 1975–2005, i.e., an average of 187 per 
year; however, only ca. 1.5% were wild-caught whereas the 
vast majority were captive-bred (Türkozan et al. 2008). On 
the other hand, the exact extent of illegal collection from 
the wild remains unknown, particularly of dwarf tortoises 
from the habitats on the southern Peloponnese.
	 Conservation Measures Taken. — Testudo marginata 
is assessed as Least Concern (LC) on the IUCN Red List 
(van Dijk et al. 2004), and has been included on CITES 
Appendix II as part of all Testudo spp. since 1975. In Greece, 
the species is listed as Least Concern in the Red Book 
of threatened animals of Greece (Legakis and Maragou 
2009). Furthermore, it is present in numerous protected 
areas in Greece  under the natura 2000 network, i.e., Oros 
Olympos, Aisthitiko Dasos Koiladas Tempon, Limnohalassa 
Kalogrias- Dasos Strofylias Kai Elos Lamias – Araxos, 
Limni Stymfalia, Oros Parnitha, Amvrakikos Kolpos – 
Delta Lourou Kai Arachthou, Thines Kyparissias, Ethnikos 
Drymos Oitis, Akrokorinthos, Oros Erymanthos, Thines 
Kai Paraliako Dasos Zacharos-Limni Kaiafa-Strofylia-
Kakovatos, Limni Ozeros, Kentriko Tmima Zagoriou , 
Ethnikos Drymos Vikou, Aoou , Kato Olympos, Kallipefki 
– Stena Kalamakiou, Oros Taygetos, Oros Geraneia, Koilada 
Kai Ekvoles Spercheiou Maliakos Kolpos Mesochori 
Spercheiou, Delta Acheloou, Limnothalassa Mesolongiou-
Aitolikou – Ekvoles Evinou -Nisoi Echinades – Nisos 
Petalas, Oros Parnona, Antichasia Ori Kai Meteora – 
Spilaio Melissotrypa, Agrafa , Ymittos – Aisthitiko Dasos 
Kaisarianis – Limni Vouliagmenis, Ethniko Thallassio 
Parko Alonnisou – Voreion Sporadon – Anatoliki Skopelos, 
Periochi Neapolis Kai Nisos Elafonisos, and Limnothalassa 
Pylou (Divari) Kai Nisos Sfaktiria – Agios Dimitrios.
	 In Albania, the species is categorized as Lower Risk/
conservation dependent (LR/cd) in the National Red List 

of Flora and Fauna of Albania and occurs in at least three 
protected areas: Rrepet e Këllezit, Kanioni i Leshnicës and 
Kanali i Vivarit.
	 On Sardinia, this species has been included in the 
Legge della Regione Sardegna (no. 23) since 1988 as 
“fauna selvatica particolarmente protetta” (especially 
protected wildlife). Protected populations of this species 
on Sardinia appear in several nature reserves included 
in the natura 2000 network: Isola Rossa-Costa Paradiso, 
Monte Russu, Monte Limbara, Capo Testa, Capo Figaro, 
Foci del Coghinas, Isola Tavolara, Isola Molara, and Parco 
Nazionale dell’Arcipelago di La Maddalena. There is a 
captive reproductive group in the Riserva Naturale Gran 
Bosco della Mesola (Parco Veneto Delta del Po), which 
has a stock of juveniles to be reintroduced into protected 
areas on Sardinia (Cimatti 2020).
	 The trade of this species is strictly regulated in Europe. To 
prevent fraudulent sale of individuals from wild populations, 
microchip-based methods for individual identification have 
been implemented (Brugnola et al. 2013; Brown 2020).
	 Conservation Measures Proposed. — Effective habitat 
protection will be necessary to prevent further population 
declines of T. marginata. Due to the Annex IV listing of the 
species under the EU Habitats Directive, the member states 
are obliged to enforce strict protection, namely both species 
protection (e.g., against killing and collection) and habitat 
protection.
	 It is recommended that the EU member countries 
inhabited by T. marginata, notably Greece, implement stricter 
habitat protection, so that any deterioration or destruction of 
habitats will no longer be possible, in accordance with EU 
rules. In very exceptional cases, mitigation by release into 
areas not currently inhabited by any of the affected Annex 
IV species should be created before the habitats in question 
can be destroyed, preferably with active involvement of 
local NGOs. 
	 Captive Husbandry. — Testudo marginata reproduces 
easily in captivity and is tolerant of a wide range of 
temperatures. It has previously been legally offered in large 
numbers in the international pet market (USA and Europe 
mainly; Türkozan et al. 2008). However, it can be susceptible 
to respiratory infections (chronic rhinitis) if the housing 
conditions are inadequate (excessive air humidity and/or too 
low temperatures; Sanz-Villar and Valverde 2000; Lesueur 
2002; Martínez-Silvestre 2005; Coutard 2006; Avanzi 2017). 
Some authors have reported that T. marginata is more 
sensitive than T. hermanni or T. graeca ibera to respiratory 
infections (Coutard 2006).
	 Testudo marginata requires more space than other 
species of Mediterranean tortoises due to its larger size 
and more intense exploratory activities (Sanz-Villar 
and Valverde 2000; Cimatti 2020). Among the abundant 
reports on captive husbandry and breeding, very different 
recommendations for minimum enclosure or vivarium size 
are provided, ranging from 1–2 m2 for a small group to 5–8 
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m2 per adult (Lesueur 2002; Coutard 2006; Datzberger 
2006; Cimatti 2020).
	 Outdoor housing is highly recommended, even in 
countries much farther north than its natural distribution, for 
instance, in central Europe (e.g., The Netherlands, northern 
France, or England; Collins 1980; Hine 1982; Eendebak 2002; 
Coutard 2006; Prest 2012), northern Europe (e.g., Denmark; 
Madsen 2003b, 2004a,b) and in many parts of North America 
(USA; Leone and Hermes 2016). Likewise, it can also adapt 
to being outdoors all year round in subtropical desert zones 
(e.g. Tucson, Arizona), if it is provided with suitable shelter 
and water (Crawford 1992). With weather sometimes being 
unfavorable for captive tortoises, the use of cold frames or 
mini greenhouses is recommended to enable them to escape 
rain and prolonged periods of cold weather (Collins 1980; 
Eendebak 2002; Madsen 2003b; Coutard 2006; Leone and 
Hermes 2016). 
	 Based on captive observations, T. marginata is an adept 
climber and is able to climb various fences to heights of 2 m, 
and a female was observed basking in a thin-branched shrub 
at a height of 1 m (Artner 1998; Vinke and Vinke 2006). 
Thus, sufficiently high vertical and preferably smooth sides 
of the enclosure must be provided to prevent escapes.
	 In indoor installations, air temperatures during the day 
should range between a minimum of 20–24°C to a basking 
spot reaching 28° to 34°C (Hine 1982; Trutnau 1994; Coutard 
2006), whereas the heat may be turned off at night. Juveniles 
can be kept indoors in a similar temperature range as adults 
with 25–30°C day temperatures and 18–20°C at night (Hine 
1982; Cimatti 2020). A brief hibernation of 30–45 days at 
4–8°C is recommended for juveniles to facilitate proper shell 
development (Coutard 2006; Cimatti 2020).
	 For hibernation (brumation), 4–6°C (or 0–10°C) is 
recommended for 2 to 5 months (Trutnau 1994; Prest 2012; 
Brown 2020). Exposure to temperatures as low as  –4.5°C 
overnight due to thermostat failure did not harm the tortoises 
(Jönsson 2005). During the hibernation of several months the 
weight loss will usually only comprise ca. 2% of the body 
mass (Madsen 2003a). Higher weight loss will often be due 
to dehydration and if it exceeds 10% one should consider 
interrupting the hibernation for rehydration. Outdoors, 
supplemental heat may be required to maintain temperatures 
above 4–6°C. In indoor installations, a UVB light bulb is 
recommended, following the circadian periodicity (Trutnau 
1994). 
	 The diet must be high in fiber, with low protein, fat and 
sugars, rich in calcium (Ca), and low in phosphorus (P; ideal 
ratio of Ca/P = ca. 1.5–2) to avoid metabolic bone disease 
and accelerated growth (Brown 2020). In the diet of wild 
individuals of the genus Testudo, the ratio of Ca/P has been 
estimated to be ca. 4:1 (Highfield 1994). This diet should be 
composed of a wide range of wild plants (weeds, including 
flowers) and cultivated plants such as dandelions, clover, 
sow thistles, thistles, chicory, ground elder, white and red 
dead-nettle, shepherd’s purse, mallow, Hibiscus, plantains, 

grass, roses, hollyhocks, parsley, clematis, chamomile, 
thyme, and bedding hay (Hine 1982; Trutnau 1994; Madsen 
2003b; Prest 2012; Fife 2019; Cimatti 2020). Commercially 
produced vegetables should only be offered occasionally 
when wild plants (weeds) are not available because the 
calcium content in them is usually low. Various fruits are 
best avoided or should be offered in very low quantities. 
Particularly for juveniles and reproducing females, the diet 
should be enriched with calcium, which can be added with 
cuttlefish bone, bone fragments, or chicken egg shells (Collins 
1980; Hine 1982; Trutnau 1994).
	 Incubation of eggs should be carried out at temperatures 
between 28–32°C, with a relative humidity of 65–90%, 
with hatching 65–80 days later (Avanzi 2017). The sex 
of the embryos depends on the incubation temperature, 
as females are produced at higher temperatures (above 
32°C). Incubation temperatures above 35°C or below 
25°C in a sustained manner may yield deformities (e.g. 
supernumerary scutes) or even embryonic death (Avanzi 
2017; Cimatti 2020), but other possible explanations for 
supernumerary scutes, such as low genetic diversity and 
inbreeding have also been proposed (Farke and Distler 
2015). Usually, hatchlings will start feeding after 2–4 days, 
but may eat their first meal earlier or even as late as after 
more than a week. Juveniles should be offered sufficiently 
humid refuges to prevent pyramiding (lumpy growth of the 
carapacial scutes), also maintaining a relative air humidity 
of 40–50% to 70–80% to reduce the risk of dehydration, 
to which juvenile are particularly sensitive (Prest 2012; 
Avanzi 2017; Fife 2019; Cimatti 2020).
	 It has been observed in captivity that Testudo marginata 
is less aggressive and more peaceful towards other tortoises 
than T. graeca, and males may ignore the females of T. graeca 
and T. hermanni (Jenvey 1982). However, it has regularly 
been reported that T. marginata may hybridize with T. graeca 
ibera in captivity (Stemmler-Gyger 1963; Heimann 1986; 
Bruekers 1994; Hofstra 2003).
	 Current Research. — Current work is being conducted 
on increasing knowledge about the demographic status of the 
species in Italy and other Mediterranean regions, focusing on 
the presence of populations established outside the historical 
distribution range (Leonetti et al. 2020; Corti et al. 2022). 
In Greece, current research is focused on assessing the 
occurrence and status (native or introduced) of this species 
on the islands.
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