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Abstract
The present article describes the main cranial diagnostic features of the macromammals of Greece.
All these features have been accurately defined in previous articles and were tested on every possible
specimen. The guide works as a dichotomous key, with two options at every step. The key is further
accompanied by relevant images of skulls and lower jaws for every species, aiming to help the reader
identify and distinguish all the species in the guide.
Keywords: skulls, identification, Mammals, macromammals, Greece
Introduction
The Mammals of Greece number approximately 117 species divided amongst 7 orders (Carnivora,
Cetartiodactyla, Perissodactyla, Lagomorpha, Eulipotyphla, Chiroptera and Rodentia), 28 families
and 66 genera. The macromammal fauna of Greece belongs to the orders Carnivora, Cetartiodactyla,
Perissodactyla, and Lagomorpha, numbering 39 species, divided amongst 15 families and 31
genera. For reasons of utility only, we shall not merge Cetacea and Artiodactyla in the new order
Cetartiodactyla, but will follow the past taxonomic relationships, keeping Artiodactyla and Cetacea
separate.
The main purpose of the present article is to describe some useful and accurate features for the
identification of mammal skull specimens. Correct skull identification is helpful in the expansion
of our knowledge about the distribution, the behavior, the conservation status and the ecological
relationships of a given species. The present guide refers exclusively to macromammal species
autochthonous to Greece. This does not exclude its use in other, mainly adjacent regions, although a
more general guide would be advisable.
Material and Methods
Selection of the taxa and taxonomic nomenclature in the present study follows Legakis & Maragou
(2009) and Frantzis (2009), with the inclusion of domestic animals (feral goats, donkeys, etc.).
In this study, the skulls of micromammals (Rodentia, Chiroptera and Eulipotyphla) were not included
for two reasons. On the one hand, the number of the species in these orders is relatively high and their
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The Skulls of Greek Macromammals
cranial differentiation is very specific and elaborate. On the other hand, such specimens are not usually
encountered in the field, as they are easily destroyed because of their small size and their fragility.
Therefore, it is better if they are treated in a separate study. The distinction between a micromammal
and a macromammal is taxonomical and not anatomical. For example, Myocastor coypus is of course
larger than Mustela nivalis, but, as a Rodent, it is considered a micromammal, while Mustela nivalis,
as a Carnivore, is considered a macromammal.
There are some key points that should be considered for the correct use of the following keys. Firstly,
the location where the skull was found is not necessarily the location where the animal died. For
example, a skull that belongs to the genus Martes found in Peloponnesus (central-southern part of
Greece), does not necessarily belong to Martes foina, given that Martes martes exists only in the
northern part of Greece. One reason is that the animal may have been moved to this place before or
even after its death intentionally or unintentionally. A second reason is that we don’t really know the
exact limits of the species’ ranges in Greece. In fact, evidence such as skulls (or footprints or hair)
usually help us to expand our knowledge on the distributions of Greek mammals and to eventually
identify new populations.
A second problem is the case of domestic mammals. These species (or subspecies) are characterized
by broad morphological variety (because of selective interbreeding), that does not allow for a general
rule about their identification. A very specific example is dogs (Canis lupus familiaris), which include
animals with very peculiar skulls (Pekingese or Bulldogs) and animals with skulls very similar to
the skull of the gray wolf (Wolfhounds or Great Danes). Another case is pigs, which have been
domesticated more than once (Owen et al. 2014) and, thus, belong to several subspecies. Nevertheless,
the distinction of these groups may not be 100% correct in every case, but it follows some specific
rules.
All studied and depicted specimens belong to several institutions. Their acronyms, used throughout
the text, are given below:
AMPG Museum of Geology and Palaeontology of National and Kapodistrian University of Athens
AZP Attica Zoological Park
Callisto Εnvironmental Organization for Wildlife and Nature
GMNH Goulandris Museum of Natural History
MCNB Museu de Ciències Naturals de Barcelona
MNHN Muséum National d’ Historie Naturelle
PCRI Pelagos Cetacean Research Institute
SMNS Staatliches Museum für Naturkunde Stuttgard
ZMUA Museum of Zoology of National and Kapodistrian University of Athens
ZMUP Museum of Zoology of University of Patras
The specimen of Cervus elaphus belongs to Dr. P. Pafilis (Associate Professor of Animal Diversity
in the Faculty of Biology, National and Kapodistrian University of Athens).
The geographical range of the described species is based on Legakis & Maragou (2009).
Digital photographs of the skulls were edited in Adobe Photoshop. Drawings were scanned. Skulls
were measured using a digital caliper.
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Table 1. Checklist of the macromammals of Greece (Greek common and scientific name)
Common name

Species

Family

Καφέ Αρκούδα

Ursus arctos Linnaeus, 1758

Ursidae

Μεσογειακή Φώκια

Monachus monachus (Hermann, 1779)

Phocidae

Λύγκας

Lynx lynx (Linnaeus, 1758)

Felidae

Γάτα

Felis catus Linnaeus, 1758

Felidae

Αγριόγατα

Felis silvestris Schreber, 1775

Felidae

Ασβός

Meles meles (Linnaeus, 1758)

Mustelidae

Βίδρα

Lutra lutra (Linnaeus, 1758)

Mustelidae

Πετροκούναβο, Κουνάβι

Martes foina (Erxleben, 1777)

Mustelidae

Δενδροκούναβο

Martes martes (Linnaeus, 1758)

Mustelidae

Στικτοϊκτίδα

Vormela peregusna (Güldenstaedt, 1770)

Mustelidae

Νυφίτσα

Mustela nivalis Linnaeus, 1766

Mustelidae

Βρωμοκούναβο

Mustela putorius Linnaeus, 1758

Mustelidae

Αλεπού

Vulpes vulpes (Linnaeus, 1758)

Canidae

Τσακάλι

Canis aureus Linnaeus, 1758

Canidae

Λύκος

Canis lupus Linnaeus, 1758

Canidae

Σκύλος

Canis lupus familiaris Linnaeus, 1758

Canidae

Λαγός

Lepus europaeus Pallas, 1778

Leporidae

Κουνέλι

Oryctolagus cuniculus (Linnaeus, 1758)

Leporidae

Γουρούνι

Sus scrofa domestica Linnaeus, 1758

Suidae

Αγριογούρουνο

Sus scrofa Linnaeus, 1758

Suidae

Ζαρκάδι

Capreolus capreolus (Linnaeus, 1758)

Cervidae

Πλατώνι

Dama dama (Linnaeus, 1758)

Cervidae

Ελάφι

Cervus elaphus Linnaeus, 1758

Cervidae

Βουβάλι

Bubalus bubalis (Linnaeus, 1758)

Bovidae

Αγελάδα

Bos taurus (Linnaeus, 1758)

Bovidae

Πρόβατο

Ovis aries (Linnaeus, 1758)

Bovidae

Αγριόγιδο

Rupicapra rupicapra (Linnaeus, 1758)

Bovidae

Αίγαγρος, Αγρίμι, Αγριοκάτσικo

Capra aegagrus Erxleben, 1777 sbpp.

Bovidae

Κατσίκα

Capra aegagrus hircus Linnaeus, 1758

Bovidae

Πτεροφάλαινα

Balaenoptera physalus (Linnaeus, 1758)

Balaenopteridae

Φυσητήρας

Physeter macrocephalus Linnaeus, 1758

Physeteridae

Ζιφιός

Ziphius cavirostris Cuvier, 1823

Ziphiidae

Φώκαινα

Phocoena phocoena (Linnaeus, 1758)

Phocaenidae

Σταχτοδέλφινο

Grampus griseus (Cuvier, 1812)

Delphinidae

Ρινοδέλφινο

Tursiops truncatus (Montagu, 1821)

Delphinidae

Κοινό δελφίνι

Delphinus delphis Linnaeus, 1758

Delphinidae

Ζωνοδέλφινο

Stenella coeruleoalba (Meyen, 1833)

Delphinidae

Άλογο

Equus caballus Linnaeus, 1758

Equidae

Γαϊδούρι

Equus asinus Linnaeus, 1758

Equidae
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Terminology
TEETH: mammalian teeth are divided into four types: incisors, canines, premolars and molars,
which are symbolized as I, C, P and M for the upper teeth and i, c, p and m for the lower teeth,
respectively. Each tooth is characterized by a letter and a number. The letter indicates the tooth type
as mentioned above and the number indicates the position of the tooth in the toothrow (Figure 1).
Incisors are the frontmost teeth. They are used to cut and bite, normally 3 pairs in each jaw. Canines
are front teeth, 1 pair on each jaw. They are used to bite and kill prey. The upper canines are usually
missing in Perissodactyls and the majority of Artiodactyls. The cheek teeth (premolars and molars)
develop several different forms, depending on the diet of the animal. They are used to crush and grind.
Premolars are posterior to canines and anterior to molars. They are usually similar to molars but
smaller. Molars are posterior to premolars and usually larger than them. Every tooth is characterized
by a group of raised regions, called cusps. The main cusps are metacone, paracone, protocone and
hypocone in upper teeth and metaconid, paraconid, protoconid and hypoconid in the lower teeth.
The cusps may be connected through ridges. The interconnection of protocone and hypocone is useful
in separating Dama from Cervus.
A

B

Fig. 1: A, Equus caballus (Equidae, AMPG) and B, Canis lupus (Canidae, MNHN), showing the tooth numbering in
herbivores and carnivores.

Some of the dental forms of cheek teeth (those which can be seen in Greek macromammals are shown
in Figure 2): Bunodont is the simplest type of cheek tooth with low, rounded cusps. Those teeth are
characteristic of primates, Suidae and the majority of omnivores. Selenodont is a type of cheek tooth
characterized by two pairs of U-shaped structures, found in ruminants. Lophoselenodont is a type
of cheek tooth intermediate between lophodont (teeth with cusps interconnected through ridges or
lophs) and selenodont, seen in Equidae. Carnassials are P4 and m1 in the carnivores. They are used
for cutting and grinding meat.
OTHER CHARACTERS useful in distinguishing the macromammals of our region are: The
diastema is the gap between two teeth. This character is important in separating the Lagomorphs from
other macromammals. More precisely, large diastemata are present at the place where the canines
would have been in Lepus and Oryctolagus. The sagittal crest is a longitudinal ridge on the dorsal
side of the skull, related to the presence of powerful temporal muscles. It is a prominent anatomical
character of Ursus and many other carnivores. The cranial index is the ratio of the total skull length
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divided by the endocranial volume. This anatomical character is especially useful in distinguishing the
two species of the genus Felis present in Greece. The infraorbital foramen is an opening of the skull
located below the eye socket. It provides a useful tool to distinguish Lutra lutra. The paraoccipital
process is an extension of the occipital bone (the back and lower part of the skull) towards the neck.
It is a useful anatomical feature to distinguish Vormela from Mustela and Vulpes from Canis. The
condylobasal length is the length from the most anterior part of the snout (prosthion) to the anterior
base of the foramen magnum (the large foramen in the occipital). A useful anatomical feature within
A

B

C

D

Fig. 2: Dental forms of Greek macromammals. A, Bunodont Sus scrofa domestica (Suidae, AMPG); B, Selenodont
Capreolus capreolus (Cervidae, AMPG); C, Lophoselenodont Equus caballus (Equidae, AMPG); D, Carnassial Felis
catus (Felidae, AMPG).

the genus Canis, are the auditory bullae, the hollow structures on the ventral, posterior part of the
skull, in which the inner ear is enclosed. The choana is the posterior opening between the throat and
the nasal cavity. It is a useful anatomical feature to distinguish Lepus from Oryctolagus. The lacrimal
foramen is a small opening at the anterior part of the eye socket. The number of the lacrimal foramina
is a useful anatomical feature to distinguish cervids from bovids. The lacrimal pit is a depression in
the lacrimal bone, useful for distinguishing Ovis from Rupicapra and Capra. Nasals are two small
bones on the front of the face. Their shape is a useful character in separating Ovis from Capra and
Rupicapra. The rostrum is the snout of mammals. The palate is the roof of the mouth. The presence
or absence of palatal grooves is a useful diagnostic feature distinguishing Delphinus from Stenella.
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Results
Key to the Orders of Greek macromammals
1.
1.
2.
2.
3.
3.
4.
4.

Skull without teeth or with teeth of same size and shape ................................... Cetacea Brisson,1762
Skull with teeth that preserve differences. ...................................................................................... 2
Upper jaw without incisors. ............................................ Artiodactyla Owen, 1848 (except Suidae)
Upper jaw with incisors. ................................................................................................................. 3
Cheek teeth lophoselenodont. .............................................................. Perissodactyla Owen, 1848
Cheek teeth otherwise. ................................................................................................................... 4
Diastema present. ..................................................................... Lagomorpha Brandt, 1855 (Fig. 3)
Diastema absent. ............................................................................................................................ 5

Fig. 3: Lepus europaeus (Lagomorpha), lateral
view of the skull, showing the diastema (ZMUP).

5. Bunodont cheek teeth. High slope of the skull upwards. M3 present. Narrow and elongated snout
relative to the length of the skull. Incisors and canines not very robust. . Suidae Gray 1821 (Fig.4A)
5. Carnassial cheek teeth. If otherwise (Ursus), then the skull has a large sagittal crest. M3 absent.
Slope to the posterior-dorsal part of the skull not so obvious. Broader snout. Incisors and canines
robust ..................................................................................... Carnivora Bodwich, 1821 (Fig. 4B)
A

B

Fig 4: A, Sus scrofa domestica (Suidae), ventral view of the skull, showing the bunodont cheek teeth and the presence of
M3 (AMPG); B, Ursus arctos (Carnivora), ventral view of the skull, showing the absence of M3 (ZMUP).
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Key to the Greek Carnivora
1.
1.
2.
2.
3.
3.
4.
4.

M2 > M1 and m2 > m1 ................................................................................. Ursus arctos (Fig. 5C)
M2 < M1 and m2 < m1. .................................................................................................................. 2
P1 and p2 absent. Reduced M1. ............................................................................ Felidae (Fig. 5A)
P1 present or absent, p2 present. Large M2. ................................................................................... 3
M2 and m3 present. ............................................................................................................. Canidae
M2 and m3 absent. ......................................................................................................................... 4
P1, I1, m2 and i2 absent.................................................................... Monachus monachus (Fig. 5B)
P1 present or absent, I1, m2 and i2 present. ...................................................................... Mustelidae

A

B

C

D

Fig. 5: A, Felis catus (Felidae), ventral view of the skull, showing the vestigial M1 and the absence of P1 (AMPG); B,
Monachus monachus (Phocidae), ventral view of the skull, showing the absence of P1 and I1 (GMNH); C, Ursus arctos
(Ursidae), lateral view of the skull (ZMUP); D, Monachus monachus (Phocidae), lateral view of the skull (GMNH).

Key to the Greek Felidae
1. P2 absent. Skull length more than 13 cm. .................................................. Lynx lynx1 (Fig. 6A, 6B)
1. P2 present. Skull length less than 12 cm. ........................................................................................ 2
1

Lynx lynx is encountered very rarely in Northern Greece.
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2. Endocranial volume2 less than 32 cm3. Cranial index3 higher than 2.75. ........ Felis catus (Figs. 6C)
2. Endocranial volume2 more than 35 cm3. Cranial index3 less than 2.75. .... Felis silvestris4 (Fig. 6D)
A

B

C

D

Fig. 6, Felidae, skulls. A Lynx lynx, ventral view showing the absence of P2 (ZMUA); B, Lynx lynx, lateral view (MNHN);
C, Felis catus, lateral view (AMPG); D, Felis silvestris, lateral view (GMNH).

Key to the Greek Mustelidae
1. M1 large, square-shaped, length≈weidth. P4 triangular. .................................. Meles meles (Fig. 7)
1. M1 turned vertically relative to the skull, small and 8-shaped, length < width. P4 typical carnassialshaped (Fig. 9C) ............................................................................................................................. 2
2. Infraorbital foramen visible in dorsal and ventral view. Absence of p1. ........ Lutra lutra5 (Fig. 8A)
2. Infraorbital foramen usually not visible in ventral and dorsal view. If visible, the skull is much
smaller (less than 8 cm). Presence or absence of p1. ...................................................................... 3
2

3
4
5

Endocranial volume calculation: Closure of all the foramina of the skull, except from the foramen magnum. Filling the inner part
of the skull with granules of lead until full. Measurement of the volume of the granules in a volumetric tube. There is also a method
of external cranial measurement for the calculation of the cranial volume, proposed by Finarelli (2006), but the results may be not
reliable.
Endocranial volume calculation is the most accurate method for safely separating the skulls of the two Felis species. The direct
measuring of the length of the skull (c. 9 cm for the domestic cat and 11 cm for the wildcat) can lead to misidentifications as there is
considerable overlap between the two species. Another method is used by Yamaguchi et al. (2004), but it only refers to populations
of Britain and S. Africa and also presents important overlaps.
Cranial index is calculated through the division of total skull length by the endocranial volume.
Felis silvestris is encountered on the island of Crete and the mainland.
Lutra lutra is distributed all over mainland Greece, Corfu and Chios islands.
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3. P1 and p1 present. .................................................................................. Martes6 (Figs. 8B, 9C, 9D)
3. P1 and p1 absent. ............................................................................................................................ 4
4. Hamulus connected with the auditory bulla. Developed paraoccipital process, curved backwards
or edgeways. The caudal part of the skull is not too elongated. .. Vormela peregusna7 (Fig. 9E, 9F)
4. Hamulus not connected with the auditory bulla. Paraoccipital process not developed. Caudal part
of the skull elongated. ..................................................................................................................... 5
5. Skull > 55 mm. .............................................................................. Mustela putorius8 (Fig. 8C, 9A)
5a. Skull < 45 mm. ................................................................................. Mustela nivalis (Fig. 8D, 9 B)
A

B

Fig. 7. Mustelidae, skull of Meles meles (AMPG). A, ventral view showing the square-shaped M1; B, lateral view.
6

Two species are present in Greece, M. foina, distributed throughout the country and M. martes, known only from the northern
mainland. There are very minute differences in the skulls, the lower jaws and the teeth of the two species which are very difficult to
detect. Many methods have been used to distinguish the skulls, but the majority of them relies on specific populations and does not
apply in more general cases. We follow here the dental morphotypes of Gimranov & Kosintsev (2015), a recent and reliable study
based on very large sample. Figure 9D shows the morphological differences in specific teeth of the two species. More information
about the differences between Martes martes and Martes foina can be found in Clark (1987), Stubbe & Krapp (1993), Loy et al.
(2004) and Gimranov & Kosintsev (2015).
7,8 The distribution of Vormela peregusna and Mustela putorius in Greece is restricted to the N. mainland.
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A

B

C

D

Fig. 8. Mustelidae, skulls. A, Lutra lutra, lateral view showing infraorbital foramen (GMNH); B, Martes foina, lateral
view (AMPG); C, Mustela putorius, lateral view (ZMUP); D, Mustela nivalis, lateral view (ZMUP).
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A

B

C

D

E

F

Fig. 9. Mustelidae. A, Mustela putorius, dorsal views of the skulls (MNHN); B, Mustela nivalis, dorsal views of the skulls
(MNHN); C, Martes foina, ventral view of the skull showing the 8-shaped M1 (AMPG); D, Dental morphotypes in the
genus Martes in Greece © drawing K.Rizou based on Gimrasov & Kosintsev (2015); E & F, Vormela peregusna skull
(SMNS) in ventral view and lateral view respectively, showing the expanding of the hamulus towards the auditory bulla
(kindly provided by Panagiotis Kampouridis).
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Key to the Greek Canidae
1. Skull elongated, not very robust. Long and narrow canines that are obviously detached from the
incisors. Paraoccipital process broad. .................................... Vulpes vulpes (Figs. 10A, 10D, 11A)
1. Skull less elongated, robust. Canines not so narrow or long and placed near the incisors. Paraoccipital
process narrow (Fig. 10B) .............................................................................................................. 2
2. Condylobasal length less than 180 mm. The posterior cusp of p4 as high as the anterior cusp of m1.
Base of nasal nearly linear. Orbital angle 45-48° (Fig.10C) .......... Canis aureus8 (Figs. 11B, 12B)
2. Condylobasal length usually more than 180 mm. The height of the posterior cusp of p4 is 3/4 of the
height of the anterior cusp of m1. Base of nasals form an angle with the frontals. (Fig.12A, 12B) ...
........................................................................................................................................................ 3
3. Orbital angle ≤ 45°. Skull > 200 mm. Auditory bullae large and spherical. Cheek teeth robust. .......
....................................................................................................Canis lupus9 (Fig. 11D, 12A, 12D)
3. Orbital angle > 53°. Skull length usually < 200 mm. Auditory bullae small and compressed. Cheek
teeth less robust. ................................................. Canis lupus familiaris (Fig. 10B, 10C, 11C, 12C)

Fig. 10. Canidae, skulls (AMPG). A, Vulpes vulpes, occipital view showing the paraoccipital processes; B, Canis lupus
familiaris, occipital view showing the paraoccipital processes; C, Canis lupus familiaris, front view showing the orbital
angle; D, Vulpes vulpes, ventral view.
Found on Samos Isl., Peloponnesus, Thrace, eastern and central Macedonia, Epirus and Sterea Ellas (Marathon and
south of Mt. Giona). For more details on the characteristics of Canis aureus see Spassov (1989)
9 Recorded from the mainland, south of Mt. Parnitha (E. Sterea Ellas).
8
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A

B

C

D

Fig. 11. Canidae, skulls. A, Vulpes vulpes, lateral view (AMPG); B, Canis aureus, lateral view (ZMUP); C, Canis lupus
familiaris, lateral view (AMPG); D, Canis lupus, lateral view (AMPG).
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A

B

C

D

Fig. 12. Canidae. A, Canis lupus, detail of the lateral view of the mandible, showing p4 and m1 (MNHN); B, Canis aureus, detail of the lateral view of the mandible showing p4 and m1 (ZMUP); C, Canis lupus familiaris, ventral view of the
skulls (AMPG); D, Canis lupus, showing the auditory bullae (MNHN).

Key to the Greek Lagomorpha
1. Broad choana. Usually larger supraorbital processes and posterior zygomatic processes. ................
.................................................................................................... Lepus europaeus (Fig. 13A, 13C)
1. Narrow choana. Usually shorter supraorbital processes and posterior zygomatic processes. ...........
........................................................................................... Oryctolagus cuniculus (Fig. 13B, 13 D)
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A

B

C

D

Fig. 13. Leporidae, skulls, ZMUP. A, Lepus europaeus, ventral view showing the choana (black) and the supraorbital
and posterior zygomatic processes (white); B, Oryctolagus cuniculus, ventral view showing the choana (black) and the
supraorbital and posterior zygomatic processes (white); C, Lepus europaeus, lateral view; D, Oryctolagus cuniculus,
lateral view.

Key to the Greek Artiodactyla
1. Bunodont cheek teeth. Upper canines and incisors present. Horns or antlers absent. .................... 2
1. Selenodont cheek teeth. Upper canines usually absent. Upper incisors absent. Horns or antlers
present or absent. ............................................................................................................................ 3
2. Skull elongated and large, slope in the profile relatively small. ..................... Sus scrofa (Fig. 14A)
2. Skull smaller and less elongated, slope in the profile higher. ........ Sus scrofa domestica (Fig. 14B)
3. Two lacrimal foramina. There is a space anterior to the lacrimal foramina, where the bone seems
cracked, forming a gap (Fig. 14E). Antlers, if present, branched and with a big ring at the base... 4
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3. One lacrimal foramen. No such space exists anterior to the lacrimal foramen and the bone is
usually solid (Fig. 14F). Horns, if present, unbranched lacking an obvious ring at the base........... 5
4. Condylobasal length less than 200 mm. Antlers small with three branches that seem to grow
straight from the skull. ................................................................. Capreolus capreolus10 (Fig. 15A)
4. Condylobasal length more than 200 mm. Antlers large with more than three branches ................ 5
5. Condylobasal length usually 200-300 mm. Antlers wide. First branch with a high angle relative to
the ring. Knobs in the antler’s base absent. Antlers grow towards the back of the skull. Protocone
and hypocone of upper molars are completely seperated. Lingual side of the premolars oblique.
Bez-tine absent. ......................................................................................... Dama dama11 (Fig. 15B)
5. Condylobasal length usually 300-400 mm. Antlers not wide. First branch is almost vertical to
the axis of the antler. Small knobs in antler’s base present. Antler grows more vertically from the
skull. The top limits of branches form a structure like a crown. Protocone and hypocone of upper
molars close to each other. Lingual side of premolars vertical. Bez-tine present. .............................
............................................................................................................. Cervus elaphus12 (Fig. 15C)
6. Horns grow towards the sides of the skull or absent. Skull > 300 mm. .......................................... 7
6. Horns grow upwards. Skull < 300 mm. .......................................................................................... 8
7. Many types of horns, usually curving directly upwards, less thick. Skull is less elongated. ..............
....................................................................................................................... Bos taurus (Fig. 16A)
7. Horns big and thick, curving upwards gradually. Skull long and narrow. .........................................
.............................................................................................................. Bubalus bubalis (Fig. 16B)
8. Horns, if present, curving directly spirally downwards. Lacrimal pit present. Nasals concave. ........
............................................................................................................ Ovis aries13 (Figs. 14C, 16D)
8. Horn growing upwards. Lacrimal pit absent. Nasals convex (Fig. 14D). ....................................... 9
9. Horns thin, growing vertical, curving in their upper half. Skull bending relative to the facial region.
....................................................................................................... Rupicapra rupicapra (Fig. 16C)
9. Horns robust, growing obliquely, curving from the base. They form transverse grooves. Skull less
bending regarding to the facial region. ......................................................................................... 10
10.Horns very long in relation to the skull, curving backwards. They are shorter in females, but again
quite large. Found in specific localities in Greece. ............................................................................
............................................. Capra aegagrus creticus, C. ae. pictus and C. ae. dorcas14 (Fig. 16E)
10.Horns, if present, usually short in relation to the skull, sometimes curving sidewise. .......................
..................................................................................................... Capra aegagrus hircus (Fig. 16F)

Recorded from the mainland (mostly across the Pindos and Rhodope mountains) and on Northern Evia.
Recorded from Rhodes and Limnos islands.
Recorded from Mt. Rhodopi, Mt. Parnitha and Epirus.
Skulls and bones of goats and sheep are the most frequently skeletal elements found in Greece. The studies by Payne
(1968) and Prummel and Frisch (1986) help identify both skulls and other skeletal elements of the two genera.
14 Capra aegagrus creticus is restricted to the islands of Crete, Dia, Thodorou, Agioi Pantes, Aegina and Atalantonisi as
well as the southern mainland (Messenia and Mt. Parnitha). Capra aegagrus pictus is restricted to Antimilos Island
and Capra aegagrus dorcas to Gioura Island.
10
11
12
13
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Fig. 14. Artiodactyla, skulls. A, Sus scrofa (Suidae), lateral views (GMNH); B, Sus scrofa domestica (Suidae), lateral
views showing the higher occipital slope in domestic pig (AMPG); C, Ovis aries (Bovidae), detail of the lateral view
showing the shape of the nasals (AMPG); D, Capra aegagrus hircus (Bovidae), detail of the lateral view showing the
shape of the nasals (AMPG); E, Capreolus capreolus (Cervidae), detail of the lateral view showing the lacrimal foramina
and the cracked space (ZMUA); F, Capra aegagrus hircus (Bovidae), detail of the lateral view showing the lacrimal
foramina (AMPG).
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A

B

C

Fig. 15. Artiodactyla, Cervidae, lateral view of skulls. A, Capreolus capreolus, lateral view of the skull (ZMUA); B,
Dama dama, lateral view of the skull, showing the wide antlers (1), the high angle of the first antler (2), the large knob on
the antler’s base (3) and the position of the anthers related to the head (4) (AZP); C, Cervus elaphus, lateral view of the
skull showing the less wide antlers (1), the almost vertical first branch (2), the small knobs on the base of the antler (3),
the more vertical position of the antlers related to the skull (4), the crown-like structure formed at the top of the antlers (5)
and the presence of bez-tine (6) (P. Pafilis).
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Fig. 16. Artiodactyla, Bovidae, skulls. A, Bos taurus, frontal view (MNHN); B, Bubalus bubalis, frontal view (MNHN);
C, Rupicapra rupicapra, lateral view (MCNB); D, Ovis aries, frontal-lateral view showing the position of the lacrimal pit
(AMPG); E, Capra aegagrus creticus, lateral view (AZP); F, Capra aegagrus hircus, lateral view AMPG).

81

The Skulls of Greek Macromammals
Key to the Greek Cetacea
1.
1.
2.
2.
3.
3.
4.
4.
5.
5.
6.
6.
7.
7.

Skull > 1.5 meter. ........................................................................................................................... 2
Skull < 1.5 meter. ............................................................................................................................3
Skull flat. Lower jaw arched, teeth absent. ................................... Balaenoptera physalus (Fig. 17)
Skull sloped upwards and with characteristic dorsal shape. Lower jaw linear with 20-26 large teeth
present. ................................................................................... Physeter macrocephalus (Fig. 18A)
Teeth absent. .................................................................................................................................. 4
Teeth present. ................................................................................................................................. 5
Skull sloped upwards in its posterior-dorsal part. Males with two large teeth in the lower jaw. ........
.......................................................................................................... Ziphius cavirostris (Fig. 18B)
Skull flat. Lower jaw with 2-7 pairs of teeth. ....................................... Grampus griseus (Fig. 19A)
Rostrum relatively small with 22-28 teeth, not very sharp. ............ Phocoena phocoena (Fig. 18C)
Rostrum relatively long with sharper teeth. .................................................................................... 6
Teeth 20-26 pairs. ............................................................................. Tursiops truncatus (Fig. 19B)
Teeth more. .................................................................................................................................... 7
Palatal grooves present. ..................................................................... Delphinus delphis (Fig. 19C)
Palatal grooves absent. ................................................................. Stenella coeruleoalba (Fig. 19D)

Fig. 17. Balaenoptera physalus (Balaenopteridae), lateral view of the skull (MCNB).
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A

B

C

Fig. 18. Cetacea, lateral view of skulls. A, Physeter macrocephalus (Physeteridae) (MNHN); B, Ziphius cavirostris
(Ziphiidae) (PCRI); C, Phocoena phocoena (Phocaenidae) (PCRI).
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A

B

C

D

Fig. 19. Cetacea, Delphinidae, skulls. A, Grampus griseus, lateral view (PCRI); B, Tursiops truncatus, lateral view
(PCRI); C, Delphinus delphis, ventral view, showing the presence of palatal groves (AMPG); D, Stenella coeruleoalba,
dorsal view (PCRI).
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Key to the Greek Perissodactyla
1. Length from the occiput (1) to the anterior end of the nasals (2) approximately 475 mm. U-shaped
double knot on p3 and p4. .......................................................... Equus caballus15 (Figs. 20A, 20B)
1. Length from the occiput (1) to the anterior end of the nasals (2) approximately 385 mm. V-shaped
double knot on p3 and p4. ........................................................................ Equus asinus15 (Fig. 20C)

Fig. 20. Perissodactyla, Equidae, skulls. A, Equus caballus, lateral view (AMPG); B, Equus caballus, dorsal view
(MNHN); C, Equus asinus, dorsal view (MNHN); D, Equus asinus, details of right p3 or p4 showing the V-shaped double
knot, drawing © K. Rizou based on Eisenmann (1986); E, Equus caballus, details of right p3 or p4 showing the U-shaped
double knot, drawing © K. Rizou based on Eisenmann (1986).

15 The characters that seperate the two species are numerous, but they don’t provide the best results every time. More

details can be found in Bennett (1980), Eisenmann (1986), Bennett & Hoffmann (1999) and Grinder et al. (2006).
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Discussion
Skulls are amongst the most important animal remains. They provide information about the
distribution of a species, the diet of an individual, its age, ecology and behavior and this is something
that must not be ignored. Field researchers should know how to identify a skull and how to interpret
its characteristics, especially when they study rare species such as the Eurasian lynx. The present
manuscript aims to be a helpful guide for field workers and aid in the expansion of our knowledge of
Greek land and sea macromammals.
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