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ABSTRACT
The relatively rich porcupine remains from the early Pliocene locality of
Serrat d’en Vacquer, near Perpignan, have been restudied. They were previously determined as Hystrix primigenia (Wagner, 1848) by Depéret (1890)
and maintained in this species by later students. The bulk of the material
represents in fact a new species, H. depereti n. sp., larger in size than H. primigenia and different from it in its higher crowned cheek teeth and reduced
third molars. Among the Perpignan material, there are two molars, different
in colour and possibly mixed, that fit better in size and morphology with
H. primigenia.
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RÉSUMÉ
Les porc-épics (Mammalia, Rodentia) du Pliocène inférieur de Perpignan,
France : une nouvelle étude systématique.
Les restes de porc-épics sont relativement abondants dans le gisement pliocène de Serrat d’en Vacquer, près de Perpignan. Ils ont été attribués à Hystrix
primigenia (Wagner, 1848) par Depéret (1890) et d’autres paléontologues qui
ont étudié les Hystricidae fossiles d’Europe. L’examen du matériel montre
que la plupart des spécimens représente une nouvelle espèce, H. depereti
n. sp., qui se distingue de H. primigenia par sa plus grande taille, la couronne
plus élevée de ses dents jugales et ses troisièmes molaires plus réduites. Deux
dents incluses dans ce matériel, différentes en couleur et peut-être provenant
d’un autre niveau, possèdent des caractères similaires à ceux de H. primigenia.
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FIG. 1. — Nomenclature to describe cheek teeth structures of
Hystricidae, from the left side; A, upper cheek teeth; B, lower
cheek teeth. Abbreviations: ed, entoconid; hd, hypoconid;
hy, hypocone; md, metaconid; mt, metacone; pa, paracone;
pd, protoconide; pr, protocone.

H. primigenia. Finally, because of the strong similarities of the dental pattern, they all considered
the Perpignan sample within the morphological
variability of H. primigenia, but slightly larger.
I have to note that porcupine remains are generally rare in late Miocene and Pliocene localities,
and the reduced number of specimens from each
locality does not allow an accurate observation of
morphological and size variabilities in fossil porcupines. This is also the case of H. primigenia,
although its remains are found in a large number
of Turolian localities from Spain to Turkey (see
map in Sen 1996), but always with a few specimens from each locality. In this matter, the newly
discovered material from Hadji Dimovo in
Bulgaria and referred to H. primigenia is exceptional since it represents at least seven individuals
and the specimens are well-preserved. For the
comparison of the Serrat d’en Vacquer porcupine, the sample from Hadji Dimovo together
with that of Pikermi provides a good basis, allowing the observation of individual variations of size
and dental morphology in H. primigenia.
The material from Serrat d’en Vacquer is relatively rich and represents at least five individuals
according to the number and the degree of attrition of p4. All specimens are illustrated as if
they are from the left side; if inverted, their
numbers on the illustrations are underlined.

INTRODUCTION

METHODOLOGY

Depéret (1890: 45) referred to Hystrix primigenia
(Wagner, 1848) the porcupine remains from the
locality Serrat d’en Vacquer near Perpignan
(Pyrénées orientales, France), and noted that the
Perpignan porcupine is morphologically quite
similar to H. primigenia from Pikermi in Greece,
however with “dimensions à peine plus fortes”
and “la forme un peu plus triangulaire de la
dernière molaire inférieure”. Hugueney & Mein
(1966), restudying the specimens from the Lyon
collections, accepted this determination.
Later on, several students referred to this material
emphasizing the differences already mentioned
by Depéret, and questioning its attribution to

There is no special nomenclature to describe
cusps, crests and synclines of Hystricidae cheek
teeth. The most commonly used terms are that of
the classical Cope-Osborn terminology for cusps
and that of Stehlin & Schaub (1951) for crests
and synclines. Indeed, the last authors used the
pentalophodont Theridomys dental pattern, numbering the lophs from 1 to 5 and the synclines
from I to V; they applied this terminology to a
large number of rodent families, including the
Hystricidae. At present, based on the homologies
of the Hystricidae dental structures, it is possible
to provide a more understandable nomenclature
to describe these structures (Fig. 1). This nomen-
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clature uses the common terms already utilised in
other groups of rodents as well as in many mammalian orders. A similar adaptation has also been
proposed for Castoridae by Hugueney (1999).
The cusps are named according to their homologies in other mammals. It is a little more difficult
to postulate the homologies of lophs and synclines
since the occlusal pattern in Hystricidae is complicated by the occurrence of new crests and by the
subdivision of synclines. However, in most cases,
it is quite easy to compare hystricid homologies
with those of more classical dental pattern of
Theridomyidae or Ctenodactylidae, for example.
Length and width measurements of teeth correspond to the maximum values along the longitudinal and transverse axes of teeth. The
measurement of the crown height (= maximum
enamel height) presents some difficulties, mainly
when cheek teeth are still in their sockets.
Moreover, some specimens may not have clearly
defined enamel/dentine boundary at the base of
the crown.
Fossil and living porcupines have semi-hypsodont
to hypsodont cheek teeth. Their hypsodonty is
unequal: the lingual portion of upper cheek teeth is
higher crowned than the labial portion, with the
inverse being the case in lower cheek teeth, although the enamel height difference is less between
the labial and lingual faces of lower cheek teeth.
The hypsodonty is usually estimated on mammalian cheek teeth as the ratio of the maximum
enamel height/the maximum occlusal length on
the freshest teeth possible. However, Van Weers
(1993) proposed to use “the crown height” which
is, according to him, the height of the tooth body
without the roots (anteriorly, from the interroot
area to the occlusal surface), instead of the enamel
height. First, this measure does not correspond to
the true crown height, and second such a parametre is difficult to use for fossil Hystricidae because it
needs isolated teeth whilst the fossil remains are
often jaw fragments with teeth stuck into alveoli.
Handling fossil samples, I came to the conclusion
that the parametre “enamel height” is easier to be
measured than the measurement proposed by Van
Weers (1993). Therefore, only the measurements
of the enamel height (= crown height) are used
GEODIVERSITAS • 2001 • 23 (2)

in the present study to estimate the degree of
hypsodonty of cheek teeth.
SYSTEMATICS
Family HYSTRICIDAE Fischer de Waldheim, 1817
Genus Hystrix Linnaeus, 1758
Hystrix depereti n. sp.
(Figs 2A, B; 3B; 4A-C)
HOLOTYPE. — Right lower jaw with p4-m3 (PR-25),
collection of the Muséum d’Histoire naturelle of
Perpignan, Pyrénées orientales, France (Fig. 4A).
P A R A T Y P E S . — In the collections of Muséum
d’Histoire naturelle of Perpignan: M1-2 sin (PR154), M1-2 dex (PR-155), M1-2 dex (PR-27),
mandible sin with p4-m3 (PR-24), mandible dex
with d4-m2 (PR-147) and five lower incisors (PR-24,
26, 148, 149, 151). In the collections of the Muséum
d’Histoire naturelle (Musée Guimet) in Lyon: P4 sin
(Pp-58d), mandible sin with p4-m2 (Pp-55),
toothrow p4-m2 dex (Pp-58a), m3 sin (Pp-58b) and
m3 dex (Pp-58c). In the collections of the Muséum
national d’Histoire naturelle, Paris: P4 sin (PE-1a),
P4 dex (PE-1d), M1-2 sin (PE-1b) and M3 sin
(PE-1c). These four specimens probably belong to the
same individual.
TYPE LOCALITY. — Serrat d’en Vacquer, Perpignan,
Pyrénées orientales, France.
ETYMOLOGY. — In honour to Prof. Charles Depéret
who studied the geology of the area and the whole
fauna from this locality.
MEASUREMENTS. — See Table 1.
DIAGNOSIS. — Large sized porcupine with semi hypsodont cheek teeth. The third molars reduced and
almost triangular in occlusal outline. Sinus and
sinusids are shallow on upper and lower molars but
deep on p4.
D IFFERENTIAL DIAGNOSIS . — Size larger than in
H. primigenia. The crown of cheek teeth is proportionally higher than in H. primigenia but much lower
than in H. refossa Gervais, 1852. The sinus of upper
and lower molars is less deep than in H. primigenia.
The third molars are almost square in shape in
H. primigenia, but rather triangular and posteriorly
reduced in the new species.

DESCRIPTION
From the upper jaw, only isolated teeth are
preserved. The size of the upper cheek teeth
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FIG. 2. — A-B’, Hystrix depereti n. sp. from Serrat d’en Vacquer;
A, P4 (Pp-58d), from the left side; B, B’, isolated P4, M2 and M3
probably belonging to the same individual in occlusal and lingual views (PE-1a, b and c), from the left side; C, C’, Hystrix
primigenia (Wagner, 1848) from Pikermi, P4-M3 in occlusal and
lingual views (PIK-3116), inverted. Scale bar: 10 mm.

decreases from P4 to M3. Their occlusal pattern
is pentalophodont and indented by the lingual
hypoflexus and four labial synclines that are initially closed (the parafossette and postfossette) or
closed by attrition to quickly form enamel islands
(the anterior and posterior mesoflexa). The number and form of these enamel islands is a function
of the degree of wear. Upper cheek teeth have
one large lingual root and two small labial roots.
The lingual root is not grooved.
306

FIG. 3. — Comparison of mandibles in lateral view, from the
left side; A, Hystrix primigenia (Wagner, 1848) from Pikermi
(PIK-3089); B, Hystrix depereti n. sp. from Serrat d’en Vacquer
(PR-24); C, Hystrix cristata Linnaeus, 1758 from Italy
(MNHN 1990-662). Scale bar: 20 mm.

The depth of the hypoflexus is a characteristic
feature in Hystrix in relation to the evolutionary
stage of the species. The hypoflexus is preserved
on three P4 from Perpignan, and it starts at
10.7 mm above the base of the crown. On the
unique P4 from Pikermi, the hypoflexus is lost
because of the advanced wear, but from Hadji
Dimovo three moderately worn P4 still have
well-preserved hypoflexus with a depth about half
of the crown heigth. On two moderately worn
M1 or M2 from Perpignan, the hypoflexus is lost
although the crown height measures over 10 mm.
The hypoflexus starts about 7-8 mm above the
base of the crown at Pikermi and Hadji Dimovo.
M3 is reduced in size, and its posterior part is
notably narrow. The hypoflexus starts at
10.0 mm above the base of the crown.
The mandible is known with three specimens
kept in the Perpignan collection (PR-24, 25 and
GEODIVERSITAS • 2001 • 23 (2)
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FIG. 4. — Hystrix depereti n. sp. from Serrat d’en Vacquer; A, A’, p4-m3 in occlusal and labial views (PR-25), holotype, from the left
side; B, B’, d4-m2 in occlusal and labial views (PR-147), from the left side; C, C’, p4-m2 in occlusal and labial views (Pp-55), inverted; D, D’, for comparison, H. primigenia (Wagner, 1848) from Pikermi, p4-m3 (PIK-3089), in occlusal and labial views, inverted. Scale
bar: 10 mm.

147) (Fig. 3B). The corpus mandibulae is thick
and shallow. The masseter crest is prominent but
wide; it is not sharply crested as in H. primigenia.
The diastema is long and smoothly curved. The
lower incisor follows the ventral margin of the
corpus mandibulae and rises up in the ascending
ramus. The ventral margin of the corpus
mandibulae is arc shaped below the diastema and
cheek teeth, but it forms a notch below m2 where
the anterior end of the angular process is located.
The ascending ramus and angular process are
broken in all samples. The tooth row is obliquely
situated to the longitudinal axis of the mandible,
and lingually inclined.
The lower incisor has a rather triangular section.
Its anterior face is smooth. The enamel covers
one third of the labial side while along the lingual
GEODIVERSITAS • 2001 • 23 (2)

side it is a little less wide. The root of the lower
incisor cannot be observed because all specimens
are missing the ascending ramus.
The lower cheek teeth, fixed on mandibles or isolated, represent several age-classes in this sample.
In young individuals, the occlusal outline of
cheek teeth is rather square, while in adult and
old individuals their outline gets rounded. In all
lower cheek teeth, the hypoflexid deeply penetrates the occlusal surface and joins the posterofossette. The latter is divided into two parts by a
short crochet issued from the entoconid. The
anterofossette and posterofossette are lingually
closed because of the strong enamel bars, even
before the eruption of teeth. The anterior and
posterior mesoflexids are open when the tooth is
fresh or slightly worn, and then they get closed in
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old individuals. The posterior mesoflexid remains
open lingually later than the anterior one.
From the labial view, the depth of the hypoflexid
is different from one tooth to another. In d4, the
hypoflexid starts upward at 6.1 mm above the
base of the crown. In p4, the hypoflexid reaches
the base of the crown. In m1 and m2 it is shallower than in p4, and it starts up about 6-8 mm
above the base of the crown. On three m3, the
beginning of the hypoflexid is 6.5 to 7.0 mm
above the base of the crown.
The d4 is anteriorly elongated, and its anterior
tip is rather sharp. The p4 is much higher
crowned than the molars. The m3 is typical with
its reduced posterior portion and almost triangular occlusal outline.
The d4 has three roots: one large anterior and
two posterior ones. On the p4 the number of
roots is variable since on four specimens there are
three roots as on the d4, while on one p4 (PR152) the anterior root is almost divided into two
parts and has two distinct cavities. m1 and m2
have four distinct roots. On the m3, there are
two anterior and one posterior roots, except in
one specimen (Pp-58c) which has the posterior
root divided into two cavities.
COMPARISON
The genus Hystrix is known in Europe by five
fossil species (H. parvae [Kretzoi, 1951],
H. primigenia, H. refossa, H. etrusca Bosco, 1898
and H. vinogradovi Argyropulo, 1941) and one
extant species H. cristata (Weers 1994; Sen
1996, 1999). Among them, H. refossa,
H. etrusca, H. vinogradovi and H. cristata are late
Pliocene-Holocene species characterized by their
hypsodont cheek teeth. This feature and also
some other characters of the dentition, mandible
and skull differentiate them from the earlier representatives of this genus (Sen 1999). Moreover,
H. vinogradovi differs from the others in its considerably smaller dimensions (e.g., length p4-m3
between 28-31 mm). H. refossa and H. etrusca
are morphologically very close to H. cristata,
while H. vinogradovi is thought to be related to
the south Asian living species H. (Acanthion)
brachyura Linnaeus, 1758 (Weers 1994). These
308

four species cannot be compared usefully to the
specimens from Perpignan.
Hystrix parvae (Kretzoi, 1951), recorded in the
localities of Csakvar (Hungary), Kohfidish (Austria)
and Crevillente 2 (Spain), dated as MN 10-11, is
the oldest and most primitive species of the genus
(Weers & Montoya 1996). It is notably smaller
than H. primigenia and H. depereti n. sp (Fig. 5).
Its alveolar length p4-m3 is 30 mm versus 41.0 to
46.8 in H. primigenia (see below) and 49.5 to
50.5 mm in H. depereti n. sp. Other primitive
characters of H. parvae are the lower crown
height and deeper sinus and sinusids of cheek
teeth compare to that of H. primigenia and
H. depereti n. sp.
The new species is much similar to H. primigenia
to which it was initially attributed by Depéret
(1890). The type locality of H. primigenia is
Pikermi in Greece, dated as late MN 11 or
MN 12. From this locality, there are one upper
and two lower jaws with complete toothrows in
the collections of the Muséum national
d’Histoire naturelle in Paris (Figs 2C; 4D)
(Gaudry 1862). In addition to this, a rich material, including five upper and eight lower jaws with
complete toothrows referred to H. primigenia,
was recently collected from Hadji Dimovo in
Bulgaria; this locality is dated as MN 12, and the
material is under study. Its interest is that it provides information about the size and morphological variation in this species that the Pikermi
material cannot. The Perpignan sample was
directly compared with that of both Pikermi and
Hadji Dimovo. It appears that the new species
shares several characters with H. primigenia: shallow corpus mandibulae, smooth diastema curve
in front of p4, strong masseter crest, similar
occlusal pattern of cheek teeth, deep hypoflexid
on p4, shallow mesoflexus (id) on upper (lower)
cheek teeth. These characters can be considered
as plesiomorphic since most of them are also
shared with H. parvae. The occlusal pattern of
cheek teeth is conservative in all Hystrix species,
as already mentioned by several authors; thus, it
is considered useless for species determination
(Masini & Rook 1993; Sen 1994, 1999; Weers
1994; Weers & Montoya 1996). The characteristic
GEODIVERSITAS • 2001 • 23 (2)
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FIG. 5. — Scatter diagram of Hystrix depereti n. sp. from Serrat d’en Vacquer and H. primigenia (Wagner, 1848) from Pikermi and
Hadji Dimovo, in comparison with H. refossa Gervais, 1852 and H. parvae (Kretzoi, 1951). The data concerning the two latter species
are after Alcala & Montoya 1998.
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TABLE 1. — The maximum length and width measurements of upper and lower teeth of Hystrix depereti n. sp. from Perpignan; *, for
the lower incisor, the measurements are the antero-posterior and transverse diameters, respectively.

Teeth
P4
M1-2
M3
i1*
d4
p4
m1-2
m3

Range

Length
X

N

Range

X

11.2-13.5
9.6-11.0
8.2-10.5
12.5-13.5
10.9-14.0
10.1-11.7

12.1
10.4
9.0
9.2
12.1
13.1
12.1
10.8

3
3
1
5
1
5
10
4

10.5-11.8
10.2-10.9
7.4-8.8
10.3-11.7
9.0-11.5
8.4-9.3

11.1
10.6
9.7
7.8
8.5
11.0
10.2
8.8

features are the size, the degree of hypsodonty of
cheek teeth, the depth of the hypoflexus (id) on
molars and the reduction (or not) of third
molars. H. primigenia is on average smaller than
H. depereti n. sp (Fig. 5). To illustrate this, the
length of the p4-m3 alveoli is characteristic
enough since it measures 40.5 and 41.7 mm in
two mandibles from Pikermi, between 42.5 to
46.8 mm in eight specimens from Hadji Dimovo
(average 44.7 mm) and 49.5 to 50.5 mm in two
mandibles from Serrat d’en Vacquer.
In H. primigenia, as in H. parvae, the crown
height of cheek teeth is less than in H. depereti
n. sp.: on a fresh p4 from Serrat d’en Vacquer,
the ratio of the maximum enamel height/the
maximum occlusal length is 1.11 vs 0.86 to 0.92
on four relatively fresh p4 from Hadji Dimovo.
In lateral view, the hypoflexus (id) of upper
(lower) molars are deeper in H. primigenia (as
deep as the half of the crown height), and the
third molars are much less reduced posteriorly
and generally square shaped. All these differences
allow the recognition of a new species in the
material from Serrat d’en Vacquer.
Hystrix cf. primigenia (Wagner, 1848)
(Fig. 6)
MATERIAL EXAMINED. — M1 or M2 dex (10.3 × 10.0)
(PR-153) and m1 or m2 sin (10.7 × 9.1) (PR-156).
L O C A L I T Y . — Serrat d’en Vacquer, Perpignan,
Pyrénées orientales, France.
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DESCRIPTION AND COMPARISON
Perpignan collection includes two specimens that
are different in size and morphology from the
other specimens described above as Hystrix
depereti n. sp. Their colour is also different:
brown in these two teeth while all other Hystrix
remains from Serrat d’en Vacquer are whitish or
beige in colour. Thus, they may have been erroneously mixed with the Perpignan material.
These two teeth are first characterized by their
smaller size. P4 has a rectangular occlusal outline
although it represents a very adult individual (age
class II or IV). Its occlusal surface has the usual
pattern of Hystrix, with a deep lingual hypoflexus
and four labial synclines. Its typical feature is the
depth of the hypoflexus which starts, in lingual
view, at 4.6 mm above the base of the crown.
The large lingual root is grooved and subdivided
into two cavities. In addition, there are two small
labial roots.
The m1 or m2 is also differentiated by its smaller
size compare to other Hystrix remains from
Perpignan. The pattern of the occlusal surface is
as in H. primigenia and Hystrix depereti n. sp.:
one labial hypoflexid and four labial synclines
which are rather oblique. From the labial view,
the hypoflexid is deep; it starts at 7.3 mm above
the base of the crown. There are two labial and
two lingual roots.
These two teeth cannot be attributed to Hystrix
depereti n. sp. because of their smaller size, less
hypsodont crown, and deeper hypoflexus (id).
GEODIVERSITAS • 2001 • 23 (2)
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The characters mentioned above fit better with
those of H. primigenia, when compared with the
specimens from Pikermi (Greece), Kalimanci IV
and Hadji Dimovo (Bulgaria).

A

B

CONCLUSION
The systematic assignment of the Serrat d’en
Vacquer (Perpignan, Pyrénées orientales, France)
porcupine has been debated since Depéret (1890)
referred it to Hystrix primigenia. The reexamination of all the material from the collections of
Perpignan, Lyon and Paris shows that it is not
homogenous. Most of the specimens represent a
species larger in size than the classical Turolian
species Hystrix primigenia (Fig. 5), and has more
hypsodont cheek teeth with shallower hypoflexa
(ids) on upper and lower molars, and reduced third
molars. This new species is named H. depereti n. sp.
In addition to this species, Perpignan material includes two molars, different in colour and possibly
mixed, that have more brachyodont crown height
and deeper synclines. These are closely related to
Hystrix primigenia in size and morphology, and
consequenly described as H. cf. primigenia.
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