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ABSTRACT
Aim of the work: the present work was designed to study the anatomical structure of the skull of three mammalian
animals live in Egypt. These animals were Guinea Pig (Cavia porcellus), Hedgehog (Hemiechinus auritus) and Least
Weasel (Mustela nivalis vulgaris). It is worth mentioning that these animals are having different diets since, Cavia
porcellus is herbivorous, Hemiechinus auritus is insectivorousand Mustela nivalis vulgaris is carnivorous.
Materials and methods: heads of the three animals (Cavia porcellus, Hemiechinus auritus and Mustela nivalis vulgaris)
were used to study the anatomical structure of the skull and mandible in each animal.
Results: after preparation of each skull of the animals under investigation, it was photographed and described according
to the different views; dorsal, ventral, lateral and occipital in addition to the lower jaw. It is worth mentioned that these
animals had different diets. So, some differences were observed in the facial and cranial regions of the skulls in the three
animals. The parietals and frontals in the skull of Cavia porcellus were slightly convex and the skull had a broad zygomatic
arch. The skull of Hemiechinus auritus had a long facial region and the tympanic bulla was not well developed. The skull
of Mustela nivalis had short facial region and long cranial region which had an obvious prominent sagittal crest. The
lower jaw had two mandibles which were connected firmly by bony mandibular symphysis. Also, heterodont teeth were
arranged on the upper and lower jaws.
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INTRODUCTION the basal part of the nasal septum®. The orbital cavity
The mammalian's skull encloses and protects the contains the eye ball during the life of the animal. It may
brain and sense organs. Also, it gives the special shape of be bordered superiorly by supraorbital process or not.
the head ®. The skull consists of many bones that are Also, the supra-orbital foramen is absent in some
separated from each other by sutures. These bones are mammals (19,
grouped in two main regions which are the facial and The nasal cavities are covered by the nasal bones. These
cranial @. The occipital bones represent the caudal part of cavities have scroll-shaped turbinal bones®. Both upper
the skull ®. There are two occipital condyles enclose the and lower jaws bear heterodont teeth. The lower jaw is
foramen magnum ©®. The dorsal surface of the cranial formed of two mandibles which articulated anteriorly by
region comprisesthe parietal and frontal bones®. There is bony mandibular symphysis®?).

a nuchal crest at the line that connects the posterior border
of the parietal and squamosal with the superior border of MATERIALS AND METHODS

occipital bones ®). Also, there is a prominent sagittal crest The heads of the three animals (Cavia porcellus,
in the dorsal surface of the skull. The parietal bones are Hemiechinus auritus and Mustela nivalis vulgaris) were
separated by the sagittal crest . used to study the anatomical structure of the skull and
In the bear’s skull, the sagittal crest is not eminent mandible in each animal. Preparation of the skulls was
®. The squamosal is placed on the lateral side of the done by using boiling water to get rid of thesoft tissues.
cranium. It articulates dorsally with the parietal bone. Then they were placed in 3% hydrogen peroxide for two
Squamosal bone participates in the formation of weeks. After that, the skulls were left in sunlight to bleach
zygomatic arch by giving a zygomatic process of 13,
squamosal. The cheek region of the animal's head is
supported internally by the zygomatic arch ©. RESULTS
The tympanic bullae are located on each side of Dorsal View of the Guinea Pig’s skull:
the basioccipital bone. The pterygoids form the superior The skull of Guinea Pig is composed of the facial region
and lateral walls of the naso-pharyngeal passage. The and the cranial region. The cranial bones are: occipital,
vomer articulates caudally with the presphenoid. It forms parietal, squamosal, sphenoid and ethmoid.

The facial bones are: frontal, nasal, lacrimal,
zygomatic, vomer, palatine, maxilla and premaxilla. The
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mid- dorsal suture which located between the parietal,
frontal and nasal bones is slightly straight. The skull lacks
the sagittal crest. But, the nuchal crest is obvious and it
marks the boundary between the parietal and occipital
bones (Fig. 1).

Ventral view of Guinea Pig's skull:

The rostral part of the skull is formed from the hard
palate. The caudal part is formed from occipital bones
which form the two occipital condyles (enclose the
foramen magnum). The occipital bones are represented by
the supraoccipital, basioccipital and two exoccipital. Two
tympanic bullae which have a flask shaped are located on
each side of the basioccipital bone. Each tympanic bulla
has an external auditory opening which is called the
external auditory meatus. The basioccipital bone
articulates anteriorly with the basisphenoid bone which
articulates rostrally with the presphenoid bone. The
vomer bone is located in the midventral area and
articulates posteriorly with the presphenoid. The teeth are
heterodont and the incisors are located on the premaxilla.
The diastema separates incisor from the premolar (Fig. 2).

Lateral view of Guinea Pig's skull:

The lateral view is characterized by the orbital cavity
which bordered superiorly by the supraorbital process.
The zygomatic arch components are:process of
maxilla,jugal and process of squamosal. The jugal bone
is a slightly broad bone. The squamosal bone is located
on each side of the cranium. The tympanic bulla is well
observed in this view. The lacrimal bone is a perforated
bone and is placed in the anterior part of the orbit. There
is an obvious distance between the incisor and first
premolar which is called diastema (Fig. 3).

Occipital view of Guinea Pig's skull:

The occipital bones are forming the occipital ring
which encloses the foramen magnum which has two
occipital condyles. The occipital bones are:
supraoccipital, basioccipital and two exoccipitals. The
supraoccipital process joins the parietal bones at a nuchal
crest. The basioccipital is located ventrally between the
two exoccipitals which extend the supraoccipital
alongside of each occipital condyle is present superiorly

(Fig. 4).

Lower jaw of Guinea Pig's skull:

The lower jaw consists of two rami, each one is
formed from the dentary bone which extends to articulate
with the upper jaw. There are three distinct processes
associated with the mandible which are; articular process,
coronoid and angular (Fig.5).

The dental formula is as follow:
(1'1/1, CO/0, P1/1, M3/3) x2 = 20 teeth.
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Dorsal view of Hedgehog’s skull:

The skull of Guinea Pig has two regions which
are the facial and cranial. The convexity of parietal bones
is greater than in Guinea Pig's skull. The frontal bones
mainly form the roof of the skull. They articulated
anteriorly with the nasal bones. The nasal bones cover the
nasal cavities which has turbinal bones. The zygomatic
arch is a slender- shaped structure. It consists of
zygomatic processes (maxilla and squamosal) and the
jugal bone. The sagittal crest is slightly developed and the
nuchal crest is well developed (Fig. 6).

Ventral view of Hedgehog’s skull:

Ventrally, the basioccipital bone is bordered anteriorly
by the basisphenoid bone and laterally by the tympanic
bulla which is not well formed. The palatine bones
enclose the vomer. The two pterygoids meet at the mid-
ventral line of the skull. The premaxilla bears three
incisors. While, the maxilla bears one canine, three
premolars and three molars. The jugal bone is a slender
stout bone and connects the maxilla anteriorly with the
squamosal posteriorly (Fig. 7).

Lateral view of Hedgehog’s skull:

Laterally, the skull is extended from the posterior
edge of the orbit and ventrolateral edges of parietal and
frontal. The zygomatic arch is smoothly curved and
comprises the process of maxilla, jugal and process of
squamosal. The orbital cavity has a lacrimal bone in the
anterior corner of it. There is no supraorbital process or
supra orbital foramen. The nasal bones cover the nasal
cavities which enclose the thin turbinal bones (Fig. 8).

Occipital view of Hedgehog’s skull:

The occipital bones are represented by supraoccipital ,
basioccipital and two exoccipitals. They enclose the
semicircular foramen magnum. The lateral borders of the
foramen magnhum are guarded by curved occipital
condyle. The exoccipital bones are located on each side
of the dccipital condyle. The supraoccipital lies above the
foramen magnum. The nuchal crest lies above the
supraoccipital bone (Fig. 9).

Lower jaw of Hedgehog’s skull:

The lower jaw has two rami. Each ramus (mandible)
consists of one extending dentary bone and three other
processes. The processes are: the coronoid process which
represents the superior one, the articular process
articulates with upper mandible and the angular process
(Fig. 10). The dental formula is as follow:

(1'3/3, C1/1, P3/2, M3/3) x2 = 38 teeth.
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Dorsal view of Least Weasel’s skull:

The facial region is short but, the cranial region is
slightly elongated. The dorsal view is characterized by a
mid-longitudinal prominent crest extends from the
anterior tip to the posterior end. The sagittal crest
rostrally decreases in its height and divides at thefrontal
bone to takes V-shaped. The parietal bones form the
most part of the cranium with a little participates of the
squamosal and frontal bones. The parietal bones
marginated posteriorly by the well developed nuchal
crest which lined above the supraoccipital bone.Nasals
cover the nasal cavities which contain the delicate
turbinal bones. The premaxillae and maxillae are located
in the anterior part of the facial region(Fig. 11).

Ventral view of Least Weasel’s skull:

The cranium is elongated and has an oval tympanic
bulla on each side of the basioccipital bone. The
basioccipital is attached anteriorly with the basisphenoid
which lies at the posterior margin of the presphenoid. The
basisphenoid fuses anteriorly-laterally with the pterygoid
bone. The hard palate is well developed. The premaxilla
bears the incisors. The heterodont teeth are located in the
premaxilla and maxilla. Three incisors are located on the
premaxillabone. The canine, three molars and one molar
lie on the maxilla bone (Fig. 12).

Lateral view of Least \Weasel’s skull:

The zygomatic arch is well seen in this view. It is curved
dorso-laterally and forms lower boundary of the
temporal fossae. The squamosal bone lies on each side
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of the cranium and articulates dorsally with the parietal
bone. Also, it gives the zygomatic process of squamosal.
The maxilla bone gives the zygomatic process of
maxilla. The jugal is a stout narrow bone. The
heterodont teeth are arranged in the upper jaw. They are
well seen in the lateral view. Also, the three incisors
present on the anterior margin of premaxilla bone. But,
the canine, premolar and molars lie on the maxilla bone
(Fig. 13).

Occipital view of Least Weasel’s skull:

The ring of the occipital bones is represented by two
exoccipital, one supraoccipital and one basioccipital. The
posterior borders of the parietal and squamosal bones are
attached with the superior border of the occipital bones
through a well developed nuchal crest. There are two
occipital condyles located on each side of the oval
foramen magnum (Fig. 14).

Lower jaw of Least Weasel’s skull:

The lower jaw has two mandibles (rami). Each ramus
(mandible) is characterized by straight lower margin. It
consists of elongated dentary bone in addition to three
processes. The superior process is the coronoid process.
The articular process is located at the posterior edge of
the mandible. The angular process located under the
articular one. The premaxilla bone bears three incisors.
While, the maxilla bone bears one canine, three
premolars and two molars (Fig. 15). The dental formula
is as follow:

(13/3, C1/1, P3/3, M1/2) x2 = 34 teeth.
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Explanation of figures

OO

16 15 14 13 12 1

Fig. 1: photograph of the ventral view of Guinea Pig's skull showing: 1.Premaxilla; 2. Maxilla; 3. Nasal; 4.
Zygomatic process of maxilla; 5. Jugal; 6. Zygomatic process of squamosal; 7. Parietal; 8. Nuchal crest; 9.
Squamosal; 10. Frontal; 11. Supraorbital process

Fig. 2: photograph of the ventral view of Guinea Pig's skull showing: 1.Incisor; 2. Maxilla; 3. Zygomatic process
of maxilla; 4. premolar; 5. Jugal; 6. Zygomatic process of squamosal; 7. Tympanic bulla; 8. External auditory
meatus; 9. Exoccipital; 10. Foramen magnum; 11. Occipital condyle; 12. Basioccipital; 13. Basisphenoid; 14.
Presphenoid; 15. Vomer; 16. Molar; 17. Diastema; 18. Premaxilla
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Fig. (3): photograph of the lateral view of Guinea Pig’ skull showing: 1.incisor; 2. premaxilla; 3. nasal; 4. lacrimal;
5. frontal; 6. parietal; 7. squamosal; 8. supraoccipital; 9. exoccipital; 10. external auditory meatus; 11. zygomatic
process of squamosal; 12. jugal; 13. molar; 14. premolar; 15. zygomatic process of maxilla; 16. maxilla.

Fig. 4: photograph of the occipital view of Guinea Pig's skull showing: 1.Nuchal crest; 2. Supraoccipital; 3. Mastoid
process; 4. Occipital condyle; 5. Foramen magnum; 6. Exoccipital

Fig. 5: photograph of the mandible of Guinea Pig's skull showing: 1.Incisors; 2. Diastema; 3. Premolar; 4. Molar;
5. Articular; 6. Coronoid process; 7. Angular process

15 14 13,

Fig. 6: photograph of the dorsal view of Hedgehog® skull showing: 1.Premaxilla; 2. Maxilla; 3. Nasal; 4.Zygomatic
process of maxilla; 5. Jugal; 6. Zygomatic process of squamosal; 7.Pareital; 8. Nuchal crest; 9.Squamosal; 10.
Frontal

Fig. 7: photograph of the ventral view of Hedgehog' skull showing: 1.Incisor; 2. Premaxilla; 3. Canine; 4.
Premolar; 5. Molar; 6. Zygomatic process of maxilla; 7. Jugal; 8. Presphenoid; 9. Zygomatic process of squamosal;
10. Basispheniod; 11. Tympanic bulla; 12. Exoccipital; 13. Occipital condyle; 14. Basioccipital; 15. Vomer;
16.Maxilla
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Fig. 8: photograph of the lateral view of Hedgehog" skull showing: 1.Incisor; 2. Premaxilla; 3. nasal; 4. Frontal;
5. Parietal; 6. Nuchal crest; 7. Squamosal; 8. Zygomatic process of squamosal; 9. Tympanic bulla; 10. External
auditory meatus; 11. Jugal; 12. Zygomatic process of maxilla; 13. Molar; 14. Premolar; 15. Canine; 16. Lacrimal
Fig. 9: photograph of the occipital view of Hedgehog' skull showing: 1.Nuchal crest; 2. Supraoccipital; 3. Mastoid
process; 4. Exoccipital condyle; 5. Foramen magnum; 6. Occipital condyle

Fig. 10: photograph of the mandible of Hedgehog" skull showing: 1.Coronoid process; 2. Molar ; 3. Premolar ; 4.
Canine ; 5. Incisor ; 6. Dentary; 7. Angular process; 8. Articular process

Fig. 11: photograph of the dorsal view of Least Weasel's skull showing: 1.Canine; 2. Incisor; 3. Premaxilla;
4.Zygomatic process of maxilla; 5. Jugal; 6. Frontal; 7. Zygomatic process of squamosal; 8. Parietal; 9. Nuchal
crest; 10. Sagittal crest; 11.Squamosal; 12.Maxilla

Fig. 12: photograph of the ventral view of Least Weasel's skull showing: 1. Canine; 2. Incisor; 3. Premolar; 4.
Molar; 5.Palatine; 6. Vomer; 7. Presphenoid; 8. Basispheniod; 9. Basioccipital; 10. Tympanic bulla; 11.
Exoccipital; 12. Occipital condyle; 13. External auditory meatus; 14. Zygomatic process of squamosal; 15. Jugal;
16. Zygomatic process of maxilla; 17.Palatine
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Fig. 13: photograph of the lateral view of Least Weasel's skull showing: 1. Premaxilla; 2. Nasal; 3. Frontal; 4.
Parietal; 5. Sagittal crest; 6.Exoccipital; 7. External auditory meatus; 8. Squamosal; 9. Zygomatic process of
squamosal; tympanic bulla; 10. Jugal; 11. zygomatic process of maxilla; 12. Molar; 13. Premolar; 14. Canine; 15.

Incisor; 16. Lacrimal

Fig. 14: photograph of the occipital view of Least Weasel’s skull showing: 1.Sagittal crest; 2. Nuchal crest; 3.
Exoccipital ; 4. Foramen magnum; 5. Occipital condyle; 6. Mastoid process

Fig. 15: photograph of the mandible of Least Weasel’s skull showing: 1.Coronoid process; 2. Articular process; 3.
Angular process; 4. Dentary ; 5. Canine; 6. Premolar; 7. Molar

DISCUSSION

The skull is composed of two main regions; facial
and cranial. The cranial bones are: occipital, parietal,
squamosal, sphenoid and ethmoid. The facial bones are:
frontal, nasal, lacrimal, zygomatic, vomer, palatine,
maxilla and premaxilla. It is worth mention that the skull
of Mustela nivalis is characterized by short facial region
and long cranial region. In common opossum, the facial
region is long and the cranial region is long“ The
occipital ring forms the caudal part of the skull®. This
ring is represented by occipital bones which are: two
exoccipital, one supraoccipital and one basioccipital. The
basioccipital is located ventrally between the two
exoccipitals. The supraoccipital lies above the foramen
magnum. The position of the occipital bones in the three
skulls under investigation was found in the leopard cat
(Felis bengalensis) described by Sarma et al.®. There are
two occipital condyles which are placed on each side of
the foramen magnum®®,

The foramen magnum in the three skulls under
this study takes oval shape. Similar observations were
recorded in kangal dogs, badgers, martens and otters®®),
The sphenoid bone is palced anteriorly to the
basioccipital. The ethmoid bone is located between the
nasal cavity and the cranial cavity bone®.

In Cavia porcellus , the tympanic bullae have a
flask shaped structure and located on each side of the
basioccipital bone. Each tympanic bulla has an external
auditory opening which is called the external auditory
meatus. The tympanic bulla in Mustela nivalis is well
developed®?. The tympanic bulla in Hemiechinus auritus
is small in size and well developed®®. While, the common
opossum lacks the tympanic bulla but, it has a tympanic
process of alisphenoid®4.

The parietal bones are placed on the dorsal region
of the cranium and form the most part of it®. The
convexity of parietal bones in Cavia porcellus is greater
than both Hemiechinus auritus and Mustela nivalis. The
squamosal bone participates in the formation of the lateral
wall of the cranium and articulates dorsally with parietal
bone. Also, it gives the zygomatic process of squamosal.
The posterior border of the parietal and squamosal bones
is attached with the superior border of the occipital bones
through a well developed nuchal crest®. The skull of
Mustela nivalis is characterized by a prominent sagittal
crest™. The sagittal crest in Mustela nivalis is more
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prominent than in Hemiechinus auritus. This crest
decreases in its height and divides to take V- shaped at the
position of frontal bones®?. The skull of Cavia porcellus
lacks the sagittal crest.The orbital cavity is bordered
superiorly by the supra-orbital process. The supra - orbital
foramen is absent in the three skulls under
investigation®),

In Cavia porcellus, the orbital cavity is bordered
superiorly by the supra-orbital process. It is absent in
Hemiechinus auritus and Mustela nivalis. In carinvores,
there is an orbital ligament located in the dorsal region of
the orbital cavity®?. The frontal bones are convex in
Cavia porcellus®. The frontal bones are paired and
articulate anteriorly with the nasal bones*?. Nasal bones
cover the nasal cavities which contain delicate scroll-
shaped structures which are called the turbinal bones.
These turbinal bones arise from the lateral walls of the
nasal cavities™.The lacrimal bone is a perforated bone
and is located in the anterior corner of the orbitl
cavity®.The zygomatic arch has the zygomatic process of
maxilla, jugal bone and zygomatic process of squamosa.
In Hemiechinus auritus, the jugal bone is a slender stout
bone and connects the maxilla anteriorly with the
squamosal posteriorly. While, it is a slightly broad bone
in Cavia porcellus and it is a stout narrow curved bone in
Mustela nivalis. The two pterygoids meet at the mid-
ventral line of the skull. The palatine bones enclose the
vomer. The vomer bone forms the basal parts of the nasal
septum®, It is located in the mid-ventral line of the skull
and articulates posteriorly with the presphenoid. The
premaxillae and maxillae form the anterior part of the
facial region. The teeth which arranged on the upper and
lower jaw are heterodont®®.The lower jaw consists of
two rami. Each ramus is formed from the dentary bone
which extends to articulate with the upper jaw®. There are
three distinct processes associated with the mandible
which are: articular process, coronoid and angular. The
two rami (mandibles) are attached anteriorly by the
mandibular symphysis. The mandibular symphysis is a
bony structure in the three skulls under this study?. This
symphysis is partially ossified in camel®).The Koala,
Wombat and Wallaby lack the mandibular symhysis®@®.

The dental formula of the three skulls under
investigation is; (I 1/1, C0/0, P1/1, M3/3) x2 = 20 teeth
(Cavia porcellus), (13/3, C1/1, P3/2, M3/3) x2 = 38 teeth
( Hemiechinus auritus) and (I 3/3, C1/1, P3/3, M1/2)x2 =
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34 teeth(Mustela nivalis). It in Gerbils, the dental formula
is 1 1/1, C0/0, PO/O, M3/3) x2 = 16 teeth®?,

CONCLUSION

The present study showed the special shape of each
skull in the three animals under investigation. This may
be due to the differences of their feeding habits. Cavia
porcellus is herbivorous, Hemiechinus auritus is
insectivorousand Mustela nivalis vulgaris is carnivorous.
Since, the broad zygomatic arch in Cavia porcellus helps
in the efficiency of the chewing of herbs. The long facial
region of Hemiechinus auritus helps in catching insects.
The short facial region of the Mustela nivalis and the
prominent sagittal crest supports the power of pitting
action during the animal's feeding. Finally, this
comparative study states the main differences and
similarities between the three animal's skulls with a
special interest to their feeding habits.
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