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Abstract

The Testudo graeca (i.e., Greek Tortoise or Spur-thighed Tortoise) origin in

Western Europe is a subject of debate within the scientific community. The

species is a part of the current Spanish biodiversity, with three isolated popula-

tions, located in the south-eastern (Almeria and Murcia) and south-western

(Doñana National Park, Andalusia) areas of the Iberian Peninsula, and in the

Mallorca Island (Balearic Islands). Throughout the 19th and 20th centuries,

putative references to the presence of Testudo graeca in the Iberian paleonto-

logical and archaeozoological records were relatively common. However,

many of them were refuted in subsequent papers and, those that were not, are

currently considered as doubtful. The aim of this work is to present and

describe the oldest indisputable remains of Testudo graeca in the Iberian

Peninsula. They correspond to several individuals, hitherto unpublished,

recovered as grave goods in two tombs at the Plaza Marqués de Busianos 5 site

(Valencia, eastern Spain), dated between the first and second centuries AD.
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1 | INTRODUCTION

The Testudo graeca origin in Western Europe, and in the
Iberian Peninsula in particular, is a subject of debate
within the scientific community. Two initial hypotheses
were proposed. The first one defended a European origin

that involved the colonization of northwest Africa before
the opening of the Strait of Gibraltar, the extant Iberian
populations representing the last redoubts of an ancient
and widely distributed European population (Bons, 1967;
Loveridge & Williams, 1957). The second suggested an
African origin that implied its arrival to the Iberian
Peninsula, probably by land, at the Late Miocene, proba-
bly during the Messinian salinity crisis (Bosc�a, 1877;
Lortet, 1887; Salvador, 1974).

Over the last two decades, mitochondrial DNA
sequencing studies of Iberian and North African popula-
tions of Testudo graeca have offered results that confirm a
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North African origin for the Iberian populations (Álvarez
et al., 2000; Fritz et al., 2009; Graci�a et al., 2011). In partic-
ular, the area of Oran (northern Argelia) has been pro-
posed as that in with the Iberian lineage originated
(Graci�a, Botella, et al., 2013; Graci�a & Giménez, 2015;
Graci�a, Giménez, et al., 2013; Graci�a, Rodríguez-Caro,
et al., 2017; Graci�a, Vargas-Ramírez, et al., 2017). Regard-
ing the chronology for its arrival to the Iberian Peninsula,
three main dates have been suggested. First, based on the
genetic results, it was proposed that this happened after
the opening of the Strait of Gibraltar (<5 Myr; Álvarez
et al., 2000). Second, a more recent chronology was sug-
gested, indicating prehistoric or historic times (<1.2 Myr;
Fritz et al., 2009). Third, combining genetic results,
coalescence-based demographic analysis, and revisions of
the Iberian paleontological and archaeozoological record,
it was proposed the arrival to the south-eastern region of
the Iberian Peninsula at the end of the last glacial process
(Würm, <20 kyr; Graci�a et al., 2015). The way of arrival to
the Iberian Peninsula is also discussed. Human interven-
tion and rafting have been suggested, but there are no

clear conclusions (Álvarez et al., 2000; Fritz et al., 2009;
Graci�a et al., 2011, 2015).

Currently, there are three Testudo graeca isolated
populations in Spain (Figure 1). One in the far west area
of the Mallorca Island (Balearic Islands, Western
Mediterranean Basin), another in the south-west region
of the Iberian Peninsula, at the Doñana National Park
(Andalusia), and the biggest one is that located in the
south-east coast of Spain, in Almeria (Andalusia) and
Murcia (Díaz-Paniagua & Andreu, 2015). All specimens
from the Mallorca Island and the south-east belong to
the subspecies Testudo graeca graeca, as well as most of
those from Doñana National Park, except some individ-
uals from this last population that correspond to Testudo
graeca marokkensis (13%; Graci�a et al., 2014, cited in
Graci�a & Giménez, 2015). The genetic similarity
observed internally in the south-eastern and in the
south-western Iberian populations dismissed the
hypothesis of a previous larger population that included
the entire Iberian Peninsula south area (Graci�a &
Giménez, 2015, p. 32).

FIGURE 1 Iberian Peninsula map indicating the location of the plaza Marqués de Busianos 5 site (Valencia, Valencian community,

Spain) (1), from which the material here analyzed comes from; and the current Testudo graeca populations in Doñana National Park

(Andalusia, Spain) (2), in the south-eastern area of Spain (Almeria and Murcia) (3), and western Mallorca Island (Balearic Islands, Spain)

(4). The circles represent the maximum size of the distribution areas of Testudo graeca current Iberian populations
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So far, there are no proved Testudo graeca fossil or
archeological remains in the Iberian Peninsula. All the
putative references were refuted in posterior reviews and
by our firsthand analysis of the complete Iberian paleon-
tological/archeological record, except one, corresponding
to a chalcolithic site (III millennium BC) near Sevilla. We
searched for these remains but were not located within
the site faunal osseous ensemble, so this unjustified refer-
ence is considered as doubtful (Boneta, 2022; see
Section 4).

We present here two Testudo graeca and a Testudo
cf. graeca carapaces found in Plaza Marqués de
Busianos 5 site (Valencia, Spain). They were recovered
as grave goods in two tombs that are chronologically
assigned to the Imperial Roman Era (first and second
centuries AD; Arnau et al., 2003; Serrano Marcos
et al., 2002). These carapaces were previously referred
as Testudo hermanni (sic) based on its morphology and
dimensions (Iborra Eres, 2017). The aim of this article
is to refute the previous identification and to propose,

figurate, and justify a new systematic attribution for
these finds. We also discuss and hypothesize whether
they support the presence of Testudo graeca in the Ibe-
rian biodiversity of the first or second century AD or if,
on the contrary, the analyzed remains correspond
to specimens brought from abroad to the Iberian
Peninsula by the Romans.

2 | MATERIALS AND METHODS

The analyzed material corresponds to three specimens:
SIAM Ajuntament de València 0/1469 (Figure 2), SIAM
Ajuntament de València MBM0279 (Figure 3) and SIAM
Ajuntament de València 0/1775 (Figure 4). They are
deposited in the Servei d'Investigaci�o Arqueològica
Municipal (SIAM) center of the Ajuntament de València.
Two specimens (SIAM Ajuntament de València 0/1469
and SIAM Ajuntament de València 0/1775) are articu-
lated, restored, and consolidated, and the third one

FIGURE 2 Specimen SIAM Ajuntament de València 0/1469, Testudo graeca carapace recovered in plaza Marqués de Busianos 5 site

(Valencia, Spain), dated between the first and second centuries AD. Carapace in dorsal view (a), its figuration (a0), ventral view (b), posterior

view (c), and its figuration (c0). The sutures and the plates are shown in black and the sulci and the scutes in gray. Discontinuous lines

indicate fractures
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(SIAM Ajuntament de València MBM0279) is disjointed.
The material is relatively well preserved.

The terminology used for the description of the ana-
tomical elements is the one proposed by Zangerl (1969).
First-hand study of the remains, considering both the
anatomy of each of them and the interspecific and intra-
specific variability and the specific characterization, was
carried out. Criteria for the systematic identification pro-
posed by authors such as Hervet (2000), Amiranashvili

(2000), Lapparent de Broin, Bour, Parham, & Perälä
(2006), Lapparent de Broin, Bour, & Perälä (2006a), Lap-
parent de Broin, Bour, & Perälä (2006b), and Pérez-Gar-
cía et al. (2022) were also followed.

The specimens were photographed (Canon Ixus 107),
measured (with a caliber), drawn (using CorelDRAW 9),
and examined with a �10, �15�, and �20 magnification
loupe. The figures were developed with Adobe
Photoshop CS6.

FIGURE 3 Specimen SIAM Ajuntament de València MBM0279, Testudo graeca carapace recovered in plaza Marqués de Busianos 5 site

(Valencia, Spain), dated between the first and second centuries AD. Carapace in dorsal view (a), its figuration (a0), and ventral view (b). The

sutures and the plates are shown in black and the sulci and the scutes in gray. Discontinuous lines indicate fractures
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3 | SYSTEMATIC ATTRIBUTION

Testudines (Batsch, 1788).
Cryptodira (Cope, 1868).
Testudinoidea (Batsch, 1788).
Testudinidae (Batsch, 1788).
Testudininae (Batsch, 1788).
Testudinini (Batsch, 1788).
Testudo (Linnaeus, 1758).

3.1 | Testudo graeca (Linnaeus, 1758)

3.1.1 | Material

Two specimens, SIAM Ajuntament de València 0/1469
and SIAM Ajuntament de València MBM0279. SIAM
Ajuntament de València 0/1469 are labeled as “1BUS005

UE 2646 Museable 0/1469” and correspond to a complete
carapace (Figure 2). SIAM Ajuntament de València
MBM0279 is labeled as “1BUS005/2646/30-5-2002” and
“MBM0279,” preserves the complete carapace, and the
right and left fragmented axillar and inguinal processes
(Figure 3).

3.1.2 | Locality and age

Both specimens were deposited as grave goods in a tomb
(from a set of three, the central one) of an Imperial
Roman Era necropolis (first and second centuries AD)
located at the Plaza Marqués de Busianos 5 site
(Valencia, Spain; Figures 1 and 5a). The tomb belongs to
a 13-year-old girl, with abundant grave goods, such as
bone needles and copper cymbals, as well as other objects
(see Serrano Marcos et al., 2002). The graves were found

FIGURE 4 Specimen SIAM Ajuntament de València 0/1775, Testudo cf. graeca carapace recovered in plaza Marqués de Busianos 5 site

(Valencia, Spain), dated between the first and second centuries AD. Carapace in dorsal view (a), its figuration (a0), ventral view (b), posterior

view (c), and its figuration (c0). The sutures and the plates are shown in black and the sulci and the scutes in gray. Discontinuous lines

indicate fractures
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in the outskirts of the Imperial Roman city of Valentia,
next to the decumanus maximus, where cemeteries were
usually located at the time (Arnau et al., 2003).

3.1.3 | Description

Both specimens are characterized by the presence of rela-
tively thick plates, deep sulci, and the presence of well-
developed growth lines (Figures 2 and 3). In addition, the
costal plates have an alternating pattern (being the even
short medially and long laterally, and the odds long
medially and short laterally), the peripheral plates are
high, and the pleuro-marginal sulcus are located on the
costal–peripheral suture, and (Figures 2a and 3a). A pro-
nounced visceral knob is also observed on the nuchal
plates (Figures 2b and 3b). Specimen SIAM Ajuntament

de València 0/1469 has a total length of 172.9 mm and a
total width of 118.35 mm. As specimen SIAM Ajunta-
ment de València MBM0279 is disjointed, and its total
dimensions cannot be taken. However, the nuchal plate
has a similar dimension as the nuchal plate of specimen
SIAM Ajuntament de València 0/1469, with a maximum
length of 24.53 mm, and a maximum width of 37.28 mm.

The specimen SIAM Ajuntament de València 0/1469
has seven neural plates (Figure 2a,b). Two suprapygal
plates that form an isosceles trapezium are recognized
(Figure 2c). The pygal plate has a quadrangular shape and
lacks the sulcus between the marginals 12 (Figure 2c). The
peripheral plates 11 have a relatively short posterior mar-
gin and a straight medial one, forming a slightly acute
angle on both margins, of about 45� (Figure 2c).

Similarly, the specimen SIAM Ajuntament de Valèn-
cia MBM0279 also has seven neural plates (Figure 3).

FIGURE 5 Two graves located in the plaza Marqués de Busianos 5 site (first and second centuries AD; Valencia, Spain), central tomb

(a) and north tomb (b), with the three analyzed specimens of Testudo from SIAM Ajuntament de València as grave goods. Modified from

Serrano Marcos et al. (2002)
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Two suprapygal plates that form an isosceles trapezium
are recognized. A quadrangular pygal plate without the
sulcus between marginals 12 on it is observed. The
peripherals 11 have a relatively short posterior margin
and a straight medial one, forming a slightly acute angle
on both margins, of about 60�.

3.2 | Testudo cf. graeca (Linnaeus, 1758)

3.2.1 | Material

The specimen SIAM Ajuntament de València 0/1775,
labeled as “1BUS005 UE 2732 Caparaz�on tortuga 0/1775,”
and corresponding to a carapace formed by a nuchal plate,
six neural plates, eight costal plates, right and left, two
suprapygal plates, right peripheral plates 1–5 and 7–8, and
left peripheral plates 3–9 (Figure 4).

3.2.2 | Locality and age

This specimen was deposited as a grave good in a tomb
(from a set of three, the north one) of an Imperial Roman
Era necropolis (first and second centuries AD) located at
the Plaza Marqués de Busianos 5 site (Valencia, Spain;
Figures 1 and 5b; Arnau et al., 2003).The tomb belongs to
a young and robust men of 25-year-old (see Serrano
Marcos et al., 2002).

3.2.3 | Description

SIAM Ajuntament de València 0/1775 is characterized
by the presence of relatively thick plates, deep sulci,
and the presence of well-developed growth lines
(Figure 4). In addition, the costal plates have an alter-
nating pattern, the peripheral plates are high and have
the pleuro-marginal sulcus on the costal-peripheral
suture (Figure 4a). A pronounced visceral knob is also
observed on the nuchal plates (Figure 4b). The speci-
men has a total length of 235 mm (the measure lacks
the length of the missing pygal plate) and a total width
of 172.15 mm.

The specimen has six neural plates since it lacks a
neural between the costals composing the first pair,
which articulate in the medial plane (Figure 4a,b). In
addition, the last neural of this specimen is greatly
reduced, the seventh costals also showing a medial con-
tact, forming an anomalous and asymmetrical morphol-
ogy (Figure 4c). Two suprapygal plates are present,
defining an isosceles trapezium (Figure 4c).

4 | DISCUSSION

The relatively thick structure of the osseous ensemble,
the deep sulci between the scutes, the presence of well-
developed growth lines, high peripheral plates, pleuro-
marginal sulcus located on the costal-peripheral sutures,
alternating pattern in the costal plates, and a pronounced
visceral knob on the nuchal plate indicate the attribution
of the specimens studied here to Testudinidae
(Pérez-García et al., 2022). However, these characters are
shared by the two extant Iberian Peninsula tortoise taxa,
Chersine hermanni (sensu Pérez-García et al., 2022) and
Testudo graeca (Hervet, 2000).

The specimens SIAM Ajuntament de València 0/1469
(Figure 2) and SIAM Ajuntament de València MBM0279
(Figure 3) have two suprapygal plates that form an isos-
celes trapezium. Pygal plates have a quadrangular shape
and lack a sulcus between marginals 12 on them. The
peripheral plates 11 have a relatively short posterior mar-
gin and a straight medial one, forming a slightly acute
angle on both margins. All these characters allow its
attribution to Testudo graeca, not to Chersine hermanni
(Amiranashvili, 2000; Hervet, 2000; Lapparent de Broin,
Bour, Parham, & Perälä, 2006; Lapparent de Broin,
Bour, & Perälä, 2006a; Lapparent de Broin, Bour, &
Perälä, 2006b).

The presence of two suprapygals in SIAM Ajunta-
ment de València 0/1775 specimen (Figure 4) that form
an isosceles trapezium is also compatible with its identifi-
cation as an individual of Testudo graeca. The indicated
shell anomalies are compatible with those generally iden-
tified as the result of the endogamy or generated by some
environmental factors (Velo-Ant�on et al., 2011).
Therefore, they do not imply that it belongs to different
species. However, considering that it does not preserve
some anatomical regions in which the characters that
allowed the specific attribution of the other two characters
are located, we propose its attribution to Testudo cf. graeca.

The paleontological record has, so far, no justified
evidence of the Testudo graeca presence in the Iberian
Peninsula (Pérez-García, 2017). However, several refer-
ences to the species were suggested in the archeological
record, most of them having been refuted in subsequent
reviews. Thus, the presence of Testudo cf. graeca was
initially referred in the Lower Paleolithic Cueva Negra
del Estrecho del Río Quípar site (ca. 800 ky BP;
Caravaca de la Cruz, Spain) (Walker & Gibert, 1997a),
being subsequently reattributed to Testudo hermanni
(sic) (Walker et al., 2010; Walker, Gibert Clols,
et al., 1999). No systematic justification has been pub-
lished for the species modification. Similarly, the identi-
fication of Testudo cf. graeca in the Middle Paleolithic
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Sima de las Palomas de Cabezo Gordo site (ca. 50 ky BP;
Torre Pacheco, Spain; Walker & Gibert, 1997a, 1997b)
was changed to Testudo sp. (Walker et al., 2004; Walker,
Gibert, et al., 1999; Walker, Gibert Clols, et al., 1999)
and, more recently, to Testudo hermanni (sic) Morales
and Sanchís (2009). Bail�on (1986) proposed the attribu-
tion of turtle material from the Middle Paleolithic Cueva
Hor�a site (ca. 150–35 ky BP; Darro, Spain) to Testudo
cf. graeca. Later, the same author reattributed it to
Testudo hermanni (sic; Bail�on, 2001). The presence of
Testudo graeca was also cited in the Middle Paleolithic
Gruta da Furninha site (31.265 ky BP; Peniche,
Portugal) (Harlé, 1910–1911), being recently reattributed
to cf. Chersine hermanni (Boneta, 2022, pp. 308–312).
The identification of a remain form the Middle Paleo-
lithic Gorham0s Cave site (18.4–16.4/32.5–23.7 ky BP;
Gibraltar, United Kingdom) as belonging to Eurotestudo
cf. graeca ibera was proposed, without figuration or jus-
tification (Gleed-Owen & Price, 2012). In the Neolithic
B�obila Madurell site (4125–4,010/3760–3,615 cal BC;
San Quirza del Vallés, Spain) the presence of Testudo
graeca was referred (Ripoll Perell�o & Llongueras, 1963),
being afterwards reassigned to Clemmys caspica leprosa
(Cheylan & Courtin, 1976). Finally, in the Chalcolithic
Valencina site (third millennium BC; Valencina de la
Concepci�on, Spain) the presence of Testudo graeca
remains was cited (Hain, 1982).These remains could not
be located for a recent review within the site faunal
osseous ensemble; therefore, considering its unjustified
systematic attribution, this reference was deemed as
doubtful (Boneta, 2022).

Nevertheless, the turtle archeological remains review
performed here, from Plaza Marqués de Busianos 5 site
(first and second centuries AD; Valencia, Spain), has
allowed us the identification of the oldest evidence of
Testudo graeca in the Iberian Peninsula. The carapaces
here described constitute a terminus post quem in the
second century AD for the species archeological record.

Turtle trade, especially considering shells and
keratin scutes (described in literature as tortoiseshell),
is known in all the Roman Empire, the exchange routes
and origin manufacturing areas being well documented
(McLaughlin, 2010; Pagano & Renna, 1999; Pérez
Gonz�alez, 2017). Therefore, it should be considered
unlikely that the analyzed specimens were introduced
in the Iberian Peninsula alive, as the documented trade
concerns the sale of shells as raw material
(McLaughlin, 2010). If the shells were imported as raw
material, their subsequent manufacture in the Iberian
Peninsula has not been documented yet, being also
likely that they were imported as a finished product to
Hispania. The three carapaces funerary context as grave
goods suggests they were appreciated and unique

objects. The presence of carapaces in graves, with or
without plastra, is extremely rare in Iberian Peninsula
but relatively common in archeological contexts in
Italia, being usually interpreted as lyres (Bellia, 2012,
2018; Elia, 2010). While the absence of plastral plates
may indicate another possible use, perhaps as con-
tainers, the anthropic manipulations, use wear, and its
symbolic or functional role must still be evaluated.
Given the geographical distribution documented for the
turtle trade in Roman Era (McLaughlin, 2010), other
small size Testudinidae species have also been consid-
ered for the systematic identification of the remains
studied here, Testudo marginata, but it has been
excluded taking into account the characters of its shell
(e.g., the different morphology of the posterior periph-
erals; see Pérez-García et al., 2022, and references
therein).

On the one hand, the find does not necessarily imply
the Testudo graeca introduction into the natural environ-
ment in Roman Imperial Era, nor does it support the
presence of a previous indigenous population. On the
other hand, genetic and archeological evidence do not
explain the absence of Testudo graeca remains in the
paleontological record. The hypothesis of the species
introduction in the Iberian Peninsula around 20 ky BP
and an initial small population occupying a small area
(Graci�a, 2013; Graci�a & Giménez, 2015; Graci�a, Giménez,
et al., 2013) could explain it, as well as the virtual
remains absence in subsequent periods (Boneta, 2022).
However, attributing this gap in the archeological record
to a shift in prey selection by modern humans (from
“slow prey” to “fast prey,” as proposed by Stiner &
Kuhn, 2006 for Italy, cited in Graci�a, Giménez,
et al., 2013) seems unlikely for this matter, as the archeo-
logical information collected to date shows a progressive
increase in the capture of freshwater terrapins from the
Mesolithic onwards, many of them destined for human
consumption (Boneta, 2022).

5 | CONCLUSIONS

Three Testudinidae carapaces from Plaza Marqués de
Busianos 5 site (first and second centuries AD; Valencia,
Spain) are here analyzed. These specimens were hitherto
unpublished, although, based on some of them, the pres-
ence of Testudo hermanni (sic) was referred on the site
without systematic justification. Its detailed study allows
us to refute the previously proposed attribution, being
here defined as Testudo graeca.

However, these findings from two Imperial Roman
Era tombs do not explain the species origin in the Iberian
Peninsula and the potential role played by humans in its
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introduction. In this sense, the provided evidence does
not allow to prove or discard any of the previously pro-
posed hypothesis for a natural arrival of Testudo graeca
to the Iberian Peninsula or for a human introduction
around 20 ka BP or later. So far, the presented Testudo
graeca specimens constitute the oldest evidence of the
species in the Iberian Peninsula.
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