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CHAPTER THREE RESULTS
SECTION A : THE BONES OF THE SKULL 19 : THE PALATINE BONE : OS PALATINUM

voluminous palatine part of the palatine sinus (Sinus palatinus 19°)* ' | The layers of
the horizontal part of the palate are connected to each other by means of vertical septa as
a result of the extensive aeration of the palate * '** | These septa form the median (19° ),
rostral (19¢ ) and lateral (19° ) borders of the sinus - and of the horizontal lamina - of

the palatine bone.

Rostro-laterally however, parts of the rostral and the lateral septa do not unite with the
nasal surface (19" ) of the palate, as the nasal surface of the palate in that region is fused
instead to the body of the ventral conchal bone at the conchopalatine suture (17 ). The
complete conchopalatine as well as part of the palatomaxillary suture (19°) on the nasal
surface (19') of the palatine bone are however incomplete due to the two large fissures

72&3

situated around the body of the ventral conchal bone. (See 1 as well as footnotes 143

& 144).

The medial septa (19¢ ) of the left and the right-hand sides fuse along the median plane
at the interpalatine part of the median palatine suture. (See also 16 '7 and footnote
136 for the intermaxillary part.) Similar to the intermaxillary part of that suture, the
antimeric median septa also form a double layered palatine septum (16'*). It divides the
palatine sinus completely into left and right-hand sides. The median palatine suture is

raised only on the nasal surface. (See Crista nasalis 16 * under the maxillary bone.)

The rostral septum (19 ¢ ) is fused to a similar septum of the palatine process of the

maxillary bone at the palatomaxillary suture (19° ) to form a double layered transverse

147 It would be convenient to constantly denote a pars maxillaris (16 '®) and a pars palatina (19*) for the palatine sinus, as

well as the same two parts for the palatine suture and for the palatine septum. (See footnotes 136 & 137.) Without such
distinctions, confusion can arise when one considers the maxillary sinus - which has proper and palatine parts - and the
palate and its sinus. When one considers the boney palate per se (as an aerated osseus structure), then it has as a maxillary
component (presently the palatine part) as well as the (proper) palatine part. It would also be convenient to distinguish
in a distinct way between the external and the internal surfaces of the dorsal (nasal surface) and the ventral laminae
(palatine surface) of the horizontal part of the palatine bone. It is suggested to denote the terms “Facies antenasalis” and
“Facies antepalatina” to these faces of the nasal and palatine surfaces of the maxillary and palatine parts of the palate,
to abridge these semantic problems. Similarly - in the case of the lacrimal bone - will terms such as “ante-orbital”,
“antefacial” and “antenasal”, help to ease up the description of these surfaces for that bone.

148 . . . .
The vertical septa form as result of the exaggerated suture formation that occurs on the lines where the palatine bone fuses

with the palatine process of the maxilla.
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septum (see 16 '*). Both layers of the transverse septum are incomplete laterally

% 149

The lateral septum (19° ) is more extensive than the former two septa :

Laterally, it is fused mainly to the alveolar process of the maxilla. In the skull of one
old animal studied, additional pneumatization of the dental alveoli between the second
and the third molar teeth (M? and M2 ) was seen to occur. Effectively - in that case -
the interalveolar septum (16'? ) between the molars was displaced. That means that the
lateral septum of the palatine sinus, in the region ventral to the infraorbital pillar and
ventral to the supporting septum (16 ** ) of the infraorbital canal, can extend as far
laterally as the lamina externa of the maxilla. Therefore the facial surface of the
maxilla (rather, its internal or “antefacial” surface - see footnote 147) may then form

the lateral border of the palatine sinus.

Unaffected by additional pneumatization - and as can only be seen from medially - the
‘dorsal border’ of the lateral septum (19° ), has rostral (197) and caudal (19°)
parts. Both parts extend dorsally beyond the dorsal level of the palate and the alveolar
process of the maxilla. The medial surface of the rostral part is free and it forms part
of the lateral wall of the palatine sinus. The medial surface of the caudal part is united
with the smaller rostral part (19 '* ) of the perpendicular lamina that lies rostral to the
sphenopalatine incisure (19 *, vide infra). The rostral and caudal parts (197 & 19°%)
form the medial wall of the infraorbital pillar (15'7 ). (See footnote 132 under lacrimal
bone.) Dorsally, these parts of the pillar - and therefore also included into it the lateral
septum (19° ) - is fused to a part of the orbital plate (11° ®) of the ethmoid bone, at
the palatoethmoidal suture (Sutura palatoethmoidalis 19° ). The rostral margin of
the pillar is separated from the body of the ventral conchal bone by the conchopalatine
part of the larger permanent compound fissure (17°). (See also footnotes 143 & 144

under the ventral conchal bone.)

149

Because both the vertical septa are incomplete rostro-laterally, and because both are also separated from the nasal
surface (19" ) in the same position, the rostral part of the palatine sinus can communicate dorso-laterally - between the
body of the conchal bone and the infraorbital canal via the maxillopalatine aperture 162’ - with the lateral proper part of
the maxillary sinus.
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The caudal free margin (19*) of the palate is bordered on either side - at least as it appears
in ventral view - by a bulky para-median process (19'°). (Vide supra.) The process lies
at the same horizontal level as the ventral surface of the osseus palate and it forms the
ventral border of the perpendicular lamina (Lamina perpendicularis 19'”") of the palatine
bone. Lateral to the process (19'?), a wide incision - which is more pronounced in young
animals - separates the perpendicular lamina of the palatine bone from the maxillary tuber
(16 ). The medial or nasal surface (Facies nasalis 19 ' ) of the perpendicular lamina
faces the nasal cavity, and it forms the lateral wall of the boney choana (13 '* ). The
maxillary surface (Facies maxillaris 19'%) of the perpendicular lamina faces laterally,
towards the maxillary tuber (16 ), forming part of the medial wall of the
pterygopalatine fossa (13°°). Dorso-rostrally, the perpendicular lamina also forms part of
the medial wall of the maxillary foramen (16> ). Rostro-dorsally, the perpendicular lamina
is incompletely divided into a smaller rostral (19" ) and a larger caudal part (19'*) by
the sphenopalatine incisure (Incisura sphenopalatina 19'%). The sphenopalatine incisure

is the ventral part of the sphenopalatine foramen (13°").

Rostro-laterally, the rostral part (19" ) is fused to the lateral septum of the
horizontal part of the palatine bone (19° ) to form part of the medial wall of the
infraorbital pillar (15'" ). The rostral part (19") is fused dorsally to a part of the
orbital plate (11° ) of the ethmoid bone at a part of the palatoethmoidal suture (19°).
(Also see footnote 132 under the lacrimal bone for a full description of the infraorbital

pillar 15').

Caudo-dorsally, the rostral part (19 * ) also gives rise to a slender orbital process
(Processus orbitalis 19 '° ) which projects dorsally. The distal part of this process
forms a small part of the medial wall of the boney orbit (13%'"). Caudally and rostrally,
the process is fused to the orbital parts of the frontal and lacrimal bones
respectively at the frontopalatine (10 ' ) and palatolacrimal sutures (Sutura
palatolacrimalis 19 ' ). The proximal part of the orbital process (19 '®) is fused

medially to a part of the orbital plate (11° ") of the ethmoid bone at a more lateral
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part of the palatoethmoidal suture (19 ° ) to form the lateral part of the dorsal
quadrant of the sphenopalatine foramen (13°'). (Also see 11° under the ethmoid
bone.) The sphenopalatine incisure (19 '°, vide supra) forms the ventral three quarters
of the sphenopalatine foramen. (Also see 13" under the Introduction to the bones of

the face)* .

The larger caudal part (19 '*) of the perpendicular lamina is fused dorsally to the base

of the skull, to various bones situated rostral to the body of the basisphenoid bone.

Lateral, ventral and medial views reveal most of the following :

In lateral view, it can be seen that the lateral surface is fused dorsally to the wing of
the presphenoid bone at the sphenopalatine suture (52°). (Also see footnote 49 under
the presphenoid bone). Caudally it is fused to the pterygoid process of the
basisphenoid bone at the basisphenoid part of the sphenopalatine suture (5% ).
(See footnote 35 under the basisphenoid bone.) Dorso-caudally and caudo-ventrally
it is fused over small areas to the body and the larger process (6° ) of the pterygoid
bone at the pterygopalatine suture (62 ).

As revealed by a ventral view, the perpendicular lamina (19 ') of the palatine bone
is fused as follows : Caudally, the medial surface is fused to the larger process (6° )
of the pterygoid bone at a medial part of the sphenopalatine suture (5% ). The dorso-
medial border is fused caudally to the vomer at the vomeropalatine suture (12°).
Rostrally, the perpendicular lamina (19'%") of the palatine bone is fused to a part of the
orbital plate (11° ) of the ethmoid bone at a medial part of the palatoethmoidal
suture (19° , vide supra). The latter suture can best be evaluated if the skull is rotated
towards a median view. Unless the palatoethmoidal suture (19°) is exposed by cutting
bone away, this suture cannot be differentiated from the vomeropalatine and the
vomero-ethmoidal sutures (12° and 12'°), due to intimate fusion between the ethmoid

plates, the wings of the vomer and the rostrum of the [prae-]sphenoid bone.

150

In the live animal, blood vessels and nerves pass from the pterygopalatine fossa via the sphenopalatine foramen (133')
to the nasal cavity and vice versa. The nasal side of the sphenopalatine foramen is closed off further by nasal mucosa.
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The lateral maxillary surface (19'%) of the caudal part of the perpendicular lamina
(19" ) is rough and in old bulls it may show uneven patterns (19 '* ) resembling a
blood-vessel network. Next to the para-median process, the lateral surface bears
an oval raised area (19" ). It is better developed in older animals. The caudal
palatine opening (Foramen palatinum caudale 19?°) of the major palatine canal
(Canalis palatinus major 192! ) opens dorso-lateral to the raised area (19'?). Rostrally,
the canal opens on the oral surface of the horizontal lamina at the major palatine
foramen (Foramen palatinum majus 19 ** ). This opening lies on or near the
palatomaxillary suture (19 ° ). The major palatine canal (19 *' and also see 13 **)
connects the pterygopalatine fossa to the oral cavity. The canal traverses the palatine
sinus obliquely in a rostro-ventral direction. One to three lesser palatine canals
(Canales palatini minores 19* ) may split from the main canal to open caudal to the
main opening as the minor palatine openings (Foramina palatina minora 19**). The
larger and the smaller canals are supported by ventral lamellae that rest on the internal
surface of the ventral horizontal lamina of the palatine bone. In young animals small

sections on the free aspects of these canals can be incomplete.

In a ventral view of the osseus palate, the combined palatomaxillary sutures (19°) of the left

and the right-hand sides, has a rostral curve. The position of the suture laterally - taking the

molars as reference point - varies in animals of different ages :
Laterally it is fused to the lingual surface of the alveolar processes of the first molar
(M 1) at approximately 4 months of age, to the second molar (M 2 ) in animals of
approximately 2 years, and to the lingual surface of the third molar (M 2) in old animals.
The level of the rostral border of the suture (at the most apical part of the convex curve),
is also not constant in animals of different ages. At approximately 4 months of age, a
median point on the palatomaxillary suture lies on a line drawn between the third and the
fourth deciduous premolars (Dp 2 and Dp ?). At approximately 2 years of age it lies
between the last deciduous premolar (Dp 2 ) and the first molar (M ! ). In old animals it lies
on a line between the first and the second molars (M ! and M 2). (See the point Palatino-

orale (Po)*# under the section on the Craniometric data, and see measurement 62§.)
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The change in the relative position of the palatomaxillary suture is due to relative rostral
movement of the alveolar process of the maxillary bone relative to the position of the
caudal osseus palate. (See also paragraph following 16'*" under the maxillary bone.) The
continued rostral movement of the dental alveoli of cheek teeth throughout life, is part
of normal mesial drift (19> ) of teeth. Increased contact surface wear between the distal
parts of more mesially situated cheek teeth, would increase the magnitude of mesial drift
of the more distally situated cheek teeth, especially that of the last molar. This is due to

an additive effect caused by contact surface wear.

The caudal free margin of the boney palate between the bulky left and right para-median
processes (19'%), are concave, forming a semi-lunar horizontal arch. The arc demarcates the
rostro-ventral border of the boney choana (13 '*). Because the keel of the vomer is not fused
to the palatine bone, the choana is therefore incompletely divided. In some individuals the
caudal free margin bears an inconspicuous or stubby unpaired caudal nasal process (Spina

nasalis caudalis 192° ) in the median plane.
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20. THE ZYGOMATIC BONE
(0S ZYGOMATICUM )

(See figures 3.26, 3.27, 3.31 - 3.34 & 3.39. Also see 3.7 & 3.11.)

The zygomatic bone forms the rostral part of the zygomatic arch (Arcus zygomaticus 20").
(See 7' and 10° for the temporal and frontal contributions to the zygomatic arch.)
The zygomatic bone consists of a body and two processes. The exposed surfaces of the
zygomatic bone forms part of the boney orbit (13 ?' ) and face, as well as a part of the

maxillary sinus wall, despite the fact that it is not a typically aerated bone.

The body (20" )* ' has lateral and orbital surfaces, which in young animals, are arranged
approximately 90 degrees to each other (vide infra under 20° for the situation in old animals).
The lateral or facial surface (Facies lateralis 20*) forms the caudo-lateral part of the
face. The orbital surface (Facies orbitalis 20° ) forms the latero-ventral part of the boney
orbit (132"). The two surfaces meet at the infraorbital margin (Margo infraorbitalis 20*).
(See also 15'°.) The supraorbital margin (10®) and the infraorbital margins together, form
the orbital margin (see 13?°) at the orbital entrance (Aditus orbitae 20* ) to the boney
orbit (13%"). Medially, the body of the zygomatic bone is fused to the orbital and facial
parts of the lacrimal bone at the lacrimozygomatic suture (15%). Rostrally and latero-
ventrally the facial part of the body is fused to the maxilla at the zygomaticomaxillary
suture (Sutura zygomaticomaxillaris 20° ). The body of the zygomatic bone has a temporal

and a frontal process :

The temporal process (Processus temporalis 20 ¢ ) projects caudally and is fused to the
ventral aspect of the zygomatic process of the temporal bone at the temporozygomatic
suture (7" ). Together they form the caudal part of the zygomatic arch. The medial surface
of the temporal process (20°¢) faces the lacrimal bulla (157).

151 The N.A.V. does not list a separate body (20'") for the zygomatic bone. An Arcus zygomaticus is listed under the Cranial

bones (see 1), as well as under the zygomatic bone (20 ). It would be convenient to distinguish the processes of the
zygomatic bone from a zygomatic body. The zygomatic body can be distinguished as the rostral part of the whole arch.
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The frontal process (Processus frontalis 207 ) is based partially on the body and partially
on the temporal process of the zygomatic bone. It projects dorsally and is fused to the
zygomatic process of the frontal bone (10 ° ) at the frontozygomatic suture (Sutura
frontozygomatica 20 ” ). The zygomatic component of this part of the face, essentially
forms the ventral half of the lateral angle of the boney orbit (13 *' ). The rostro-caudal
dimension of the lateral osseus wall of the boney orbit (also contributed to by the frontal
bone), approximately has a four-fold increase in a rostral direction as the animal ages. In
young animals it is approximately 10 mm wide, and in old animals it can be up to 40 mm
wide. It is more prominent in old animals especially old bulls. This accentuates the
protruding infraorbital margin of old animals laterally. (See measurement §51 under the
Craniometric data.) The frontozygomatic suture (207 ) starts to ossify in animals of about
2 years. In some old animals, small remnants of the suture may remain un-ossified on the

medial side only.

The lateral facial surface (20%) of the zygomatic body is divided by a boney
ridge (20*). In young animals, the ridge divides the facial surface of the zygomatic body
into lateral and ventral surfaces. In older animals, the ridge becomes more
prominent, and it divides the zygomatic contribution to the face into dorsal (20* ) and
ventral (20%") parts. The ridge is continued caudally onto the temporal process (20°),
and rostrally onto the facial surface of the maxilla. The boney ridge (20 * ) forms the
zygomatic component of the facial crest of old animals. (See 16" under the maxilla.) The
dorsal part (20% ) of the lateral facial surface is small and nonspecific. The ventral part
(20*") of the facial surface of the zygomatic bone is concave from dorsal to ventral. In
old animals it is even more concave, and its size increases at the expense of the dorsal
part (20% ). The extent to which the ventral part (20* ) becomes ever more concave with
age, is related to that part of the maxilla that also lies ventral to the facial crest. In
old bulls, the ventral part (20® ") of the facial surface, eventually lies opposite - and just
ventral to - the orbital surface of the zygomatic bone (20 * ). This accentuates the
protruding infraorbital margin of old animals ventrally. (See FINAL COMMENT 13

under section D : Craniometric data.) At least one foramen (20 * " ) opens on the
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concave ventral part (20* ) of the zygomatic bone. The foramen leads to a system of

branching nutrient canals (27 ) that serves the zygomatic bone.

The body of the zygomatic bone is not aerated in the typical way where diploé€ between
internal and external laminae are displaced. However, an internal or “antefacial” surface
of its rostral end (20° ) forms the caudal border of the lateral or proper part of the maxillary
sinus (16 ?° ), just lateral to the ventral compartment of the lacrimal sinus (15 '*). (See

paragraph following (162° ) under the maxilla and footnote 147 under the palatine bone.)
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21. THE MANDIBLE
( MANDIBULA )

(See figures 3.43 - 3.49. Also see figure 4.2 under Discussion, and see 3.10 & 3.11.)

The mandible is the longest bone of the face, measuring approximately 220 mm in young
animals and up to 400 mm in old animals. Except for the most rostral part, the mandible is
laterally flattened and each part of the antimeres lies in a near sagittal plane. The mandible
is divided into caudal and rostral components. The caudal component is the mandibular
ramus (Ramus mandibulae 21" ). The general longitudinal orientation of the ramus itself is
nearly vertically placed. Caudally, each mandibular half articulates ipsilaterally with the
squamous part of the temporal bone of the skull. The rostral component of the mandible forms
the main part or body of the mandible (Corpus mandibulae 212 ). The antimeric bodies of
the mandibular halves, converge rostrally. They meet and articulate with each other at
an acute angle at the intermandibular suture (Sutura intermandibularis 21°). (See also
212 ) Both components of the mandible consist mainly of compact bone (1 *). The dental
alveoli or sockets (16 '°) that contain the teeth, consists of spongy bone of trabecular and

lamellar types (1°* & 2°").

The ramus of the mandible :

The ramus (21" ) has rostral and caudal margins, as well as lateral and medial surfaces. The
caudal margin is concave dorsally and convex ventrally. The convexity of the latter part of
this margin continues onto the ventral margin of the mandibular body (21 *) to form the
mandibular angle (Angulus mandubulae 21*). The rostral margin of the ramus is convex
dorsally, but concave where it is continued onto the dorsal margin of the mandibular body.
The lateral and the medial surfaces of the ramus are biconcave. The lateral concavity forms
the masseteric fossa (Fossa masseterica 21 ° ) and is well demarcated especially in old
individuals. The medial concavity forms the pterygoid fossa (Fossa pterygoidea 21°), the
borders of which are not clearly demarcated. The pterygoid fossa is marked by an oblique

shallow groove (21° ) that crosses the fossa from rostro-ventrally to caudo-dorsally. In one
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FIGURE 3.43 : OSTEOLOGY

LINE DRAWING OF THE MANDIBLE OF AN OLD BULL (LATERAL VIEW)
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Original illustration by C.D. Seegers
Digitally remastered by M. Hornsveld 2001

FIGURE 3.43 : OSTEOLOGY

D Mandibular canal

D Permanent dentition

LINE DRAWING OF THE MANDIBLE OF AN OLD BULL (LATERAL VIEW)
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FIGURE 3.44 : OSTEOLOGY

OCCLUSAL PATTERN OF CHEEK TEETH (LEFT LATERAL VIEW)
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FIGURE 3.45 : OSTEOLOGY

ANISOGNATHIC DENTITION : CROSS SECTION THROUGH THE DENTAL ARCHES (FACIAL REGION - SCHEMATIC)

/\
Original illustration by C.D. Seegers
Digitally remastered by M. Hornsveld 2001 * See measurement §53 under Craniometric Data
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FIGURE 3.46 : OSTEOLOGY

THE SUPERIOR DENTAL ARCH OF A MATURE COW WITH THE OCCLUSION SURFACES OF THE INFERIOR ARC TEETH
SUPERIMPOSED IN CENTRAL OCCLUSION (VENTRAL VIEW)
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FIGURE 3.47 : OSTEOLOGY

THE INFERIOR DENTAL ARC OF AN OLD BULL (DORSAL VIEW)

200 217

Photography, graphics & digital
remastering by M. Hornsveld 2001 -256-




FIGURE 3.48 : OSTEOLOGY ;

THE OSSEUS COMPONENTS OF THE INTERMANDIBULAR JOINT OF A MATURE COW (LINGUAL AND VESTIBULAR VIEWS) %
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FIGURE 3.49 : OSTEOLOGY ;
GUBERNACULA IN SUPERIOR AND INFERIOR DENTAL ARCHES (LINGUAL VIEWS OF LEFT ARCHES) %
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case, an additional smaller groove (21° ) was also seen bilaterally. (See figure 4.2.) Just
dorsal to the caudo-dorsal end of the oblique shallow groove, the pterygoid fossa is marked
by the mandibular foramen (Foramen mandibulae 217). Dorsally, the ramus bears a rostral

coronoid (21 '?, vide infra) and a caudal condylar process (21*), that end free :

The condylar process (Processus condylaris 21*) has a neck (Collum mandibulae 21°)
from where the condyl expands laterally and medially. The expanded condyle forms the
""head" of the mandible (Caput mandibulae 21'°) which has a larger rostral and a smaller
caudal facet for articulation. The larger facet (21'" ) faces dorsally, is concave from side
to side, and slightly convex from rostral to caudal. It articulates at the temporomandibular
joint (7)) - which is a synovial joint of the saddle type (Articulatio sellaris 21" ) - via
a disc (7*"), with the articular tubercle. (See 7*' under the squamous part of the temporal
bone.) The smaller facet (21 '° ) faces caudally and can be either flat or concave. It is
positioned more medially on the condyle, and is better circumscribed in older individuals.
It articulates with the retro-articular process (7 **) of the temporal bone. (See also 21 *
below.)
The medial side of the condyle of the mandible is more bulky than the lateral
part. Medially, near the articulation surface, it presents a rough, ill-defined area.
This area can be slightly elevated or depressed, to form the pterygoid pit (Fovea
pterygoidea 21'" )* 152
The coronoid process (Processus coronoideus 21 ') projects dorsally beyond the level of
the condyle, curving dorso-caudally. The convex rostral border of the coronoid process is
sharply edged. The caudal border of the coronoid process is concave and is separated from

the neck of the condyle (217 ) by the mandibular incisure (Incisura mandibulae 21 %).

The body of the mandible and the inferior dental arc :

The body (21?) of the mandible is subdivided into and caudal molar and rostral incisive parts

152 The pterygoid pit (21 ') renders implantation not only to the lateral pterygoid muscle, but also to one of two insertions

of an additional masticatory muscle. The additional muscle takes origin from the pterygoid crest. It is suggested to name
this muscle the Musculus pterygoideus accessorius. The second insertion of the accessory pterygoid muscle, is on
the articular disc (72" ). However, the myology of the muscles of mastication of the savannah buffalo falls outside the
scope of this thesis. (Also see footnote 191.)
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(21'* & 21? - vide infra). They share the same lateral and medial surfaces, and their dorsal

and ventral margins are continuous :

The caudal molar part (Pars molaris 21 '*) of the mandibular body is further subdivided

into rostral and caudal parts :

The rostral part is devoid of teeth, and its dorsal border forms the interalveolar margin
(Margo interalveolaris 21" ) or diastema (21" ) of the mandible. (See also 16* for the

maxillary diastema.) The diastema is marked by a sharp edge, which curves medially.

The dorsal margin of the caudal part forms the alveolar margin (Margo
alveolaris 21 '°). This region of the caudal part of the mandibular body contains the
alveoli for the cheek teeth. In lateral view - disregarding the presence and position of the
cheek teeth for the moment - the alveolar margin itself has a slight ventral curve. The

alveolar margin lies approximately parallel to the gingival line. (See figures 3.65 - 3.70.)

At the junction of the body (21?) and the ramus (21 ') of the mandible, the ventral
margin (Margo ventralis 21 ') of the body presents a wide but shallow vascular
incision (Incisuravasorum facialium 21'*). Rostral to the ill defined vascular incision
- which lies just rostral to the mandibular angel (21*) - the ventral margin of the body
is slightly convex. The lateral and medial surfaces of the body of the mandible forms
the buccal and the lingual surfaces (Facies buccalis / Facies lingualis 21 /)
respectively. No clear mylohyoid line (Linea mylohyoidea 21*'") could be seen on the

lingual surfaces of any of the mandibles used in this study.

The incisive part (Pars incisiva 21 %) of the mandibular body, contains the alveoli for the
incisors and it is dorso-ventrally flattened. The dorsal or lingual surface (21°°) of
the incisive part is to some extent concave. The ventral or labial surface (Facies
labialis 21% ) of the incisive part faces the lips and is convex. The alveolar margin

of the incisive antimeres considered together as one, curves rostrally to form the alveolar
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arch (Arcus alveolaris 21**). The mental foramen (Foramen mentale 21* ) opens at the
junction between the buccal and the labial surfaces of the molar and the incisive parts
respectively (vide infra). Often, much smaller secondary foramina open dorsal to the mental

foramen to form lateral mental foramina (Foramina mentalia lateralia 21 ).

The dental alveoli for the mandibular cheek teeth (21* ) are similar to the alveoli of the
maxillary cheek teeth (see 16 '° ), except that the open and closed ends, lie in opposite
directions. (See 16'* as well as the paragraph that precedes 16> .) The substance of the dental
alveoli is formed by trabecular (1°*) spongy bone that also forms the interalveolar (16' ) and
interradicular septa (16%°). In old animals the spongy bone of the mandible tends to
be more of the lamellar type (2°') and is voluminous. The dental alveoli for the incisor
teeth (21% ) are similarly composed of trabecular spongy bone (1°?*) but are differently
arranged because the crowns of incisors are different, and because each incisor only has a

single embedded root.

The enamel-covered crowns and the roots of the four incisors of each side, are very
similar in morphology to each other. They lie next to each other in a near horizontal
plane and their vestibulo-lingual axes diverge distally, in a radiating fashion. (See
Glossary of terms, and see measurement §17 for the mandible under section D :
Craniometric data. See figure 3.70.) The alveoli around the proximally embedded parts

are also continuously remodelled as the incisors - like the molars - continue to erupt.

The morphology of the mandibular premolars and molars are similar to that of the maxillary
premolars and molars. The sizes of the three premolars and the three molars in the upper and
lower arcades, all increase slightly from rostral to caudal in each of the four quadrants. (See
DENTAL CHARTS under section E : Applied Anatomical aspects.) Contrary to the
diverging axes of the incisors, the vestibulo-lingual axes of mandibular cheek teeth converge
distally. That is similar to these axes of the maxillary cheek teeth. Similarly too, the alveoli
of the mandibular cheek teeth are also arranged in a slight lateral curve. (See Glossary

of terms right at the end and see measurement §52 & 16§ for the cheek teeth under

-261-



University of Pretoria etd

CHAPTER THREE RESULTS
SECTION A : THE BONES OF THE SKULL 21 : THE MANDIBLE : MANDIBULA

section D : Craniometric data. See figures 3.69 & 3.70.)

A line connecting the interalveolar and alveolar margins of both mandibular sides, would
describe a laterally flattened arc. This arc, with all the mandibular incisors and cheek teeth,
forms the lower or inferior dental arc (Arcus dentalis inferior 21%¢). It is incomplete due to
the absence of teeth in the diastema (21" ). The inferior arch is not as wide as the superior
arc (see 16% under the maxillary bone) and the dentition of the savannah buffalo is therefore

anisognathic (21°¢ ).

The mandibular canal, the biomechanical aspects of the mandible, and the articulation of the

mandible as a whole with the skull :

The mandibular canal (Canalis mandibulae 21*") extends between the mandibular foramen
(21 7)) caudally and the mental foramen (21 # ) rostrally. The mandibular canal and the
surrounding alveolar spongy bone - in combination with the physical structure of compact
bone of the ramus and of the body - all have a biomechanical role to play in the rigidness of

the mandible as a whole.

The caudal part of the mandibular canal traverses the ramus in a rostro-ventral direction.
However, the position of the canal - as it traverses the molar part of the body - is parallel
to the ventral margin but ventral to the proximal ends of the embedded roots of the cheek
teeth. The roof of the canal is perforated by multiple small alveolar openings (Foramina
alveolaria 16°° ) which lead towards the roots of the cheek teeth via small alveolar canals
(Canales alveolares 16°' ). In young animals, the mandibular canal and its contents are
dorso-ventrally compressed by the developing permanent teeth, and by their roots. Rostral
and caudal to the compressed part, the canal is approximately 8 - 10 mm in diameter. In
older animals - where the teeth have already advanced out of their alveoli - the canal
becomes laterally flattened yet spacious. The molar part of the mandibular canal - ventral
to the cheek teeth alveoli - can then measure approximately 29 mm x 12 mm in
diameter, and 140 -160 mm long. The thickness of the lateral and medial walls (of compact

bone) that overlays the dental alveoli of the mandibular cheek teeth, measures
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approximately 4 - 6 mm. Ventral to the canal, the thickness of the compact layer of bone
is approximately 10 - 15 mm. Near the mental foramen the mandibular canal is much
smaller in diameter and often divides into two or three branches. The short lateral branch -
which can be double - opens obliquely onto the buccal surface near the mental foramen, as
lateral mental foramina (21 ). Other branches of the mandibular canal, which go on
rostrally, continue into the incisive part of the mandible. These branches form minor

alveolar canals (Canalis alveolaris 16°%) that end at the roots of the mandibular incisors.

The intermandibular suture (21°) between the incisive parts of the bodies is a
firm synchondrotic joint (Synchondrosis intermandibularis 21°*) in young animals (see
also 1'"). Later in life, it appears to change either via a symphysis type of articulation (see
also 22'") or even a syndesmosis (22°) to end only very rarely in some animals as a

partial synostosis (17 )* 13|

The firmness of the intermandibular joint is augmented by the physical characteristics
of the adjoining surfaces. Five or six finger-like projections (21*°) of different sizes,
interdigitate intricately with each other over the median plane. Functionally therefore -
due to the firmness of the intermandibular joint - the two temporomandibular joints
behave like a condylar joint (Articulatio condylaris 21°°). The interposed articular
discs (7% ) - making each temporomandibular joint congruent - are largely responsible
for this mechanism. The physical shape of the discs as well as the mandibular and
temporal components of the joints, allow limited lateral movement of the mandible

relative to the skull* '3* .

153 No histology was done on the intermandibular joint (21°) to distinguish its synchondrotic nature (21 ) from degrees

of synostosis (1'°") via degrees of syndesmosis, or direct ossification of cartilage.

154 Pending experimental and mathematical proof, the biomechanical strength of the mandible of savannah buffalo is

estimated to be very high. That strength is caused by the architectural layout of the structural components. The rigidity
of the buffalo’s mandible could be appreciated after the joints were studied, and after overlying bone was sculptured away
in more than 18 specimens to expose the dental alveoli. The actual behaviour of healthy temporomandibular joints and
the effect on the wear of teeth, could also be estimated after all those specimens were studied. Considering all anatomical
aspects, including the superior and inferior arches as functional units, with the mesial drift (19 %) of upper and lower
cheek teeth, the whole system appears to play an important role in the proper wear of teeth at occlusal and contact
surfaces. (See next footnote.)
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The mandibular cheek teeth remain in proper occlusion with maxillary cheek teeth. Without
having markers on the mandible to relate the dental alveoli to, it can only be assumed that
mesial drift (19 > ) of mandibular cheek teeth, occurs in synchrony with mesial drift of

maxillary cheek teeth * ',

Postnatal embryological development of teeth, the formation of associated temporary canals
and foramina, and embryological remnants that can be seen in the mandible :

Temporary gubernacular canals (16°" ) develop in the same way for permanent premolars of

6°°-% , as it also describes the

the mandible, as they do for the maxillary premolars. (See 1
postnatal development of mandibular teeth, and not only that of maxillary teeth. Also see

footnote 142 for further comments.) No gubernacular canals for incisors develop.

A small defect of ossification is seen on the lingual surface of the mandible of young
animals of approximately three to four months of age. This defect of ossification is
located on the medial side of the mandible, rostro-dorsal to the pterygoid fossa, in the
region where the ramus join the body. In calves of that age, the defect measures
approximately 9 x 5 x 3 mm in size. The defect appears to be an embryological
remnant of Meckel’s cartilage (21°'). In some old animals, evidence of the defect
can be seen as an ossified “scar” - or justa “mark” (21°" ) - on the lingual surface
of the mandible. (See figure 4.2 a & b.) Because this mark does not form on a suture, it
cannot actually be regarded as a sutural bone. For the same reason, it should also not be

considered as a Wormian bone. (See footnote 28.)

155 . . . . . ..
Contact surface wear at the distal ends of mandibular cheek teeth is clearly evident in the dentition of savannah buffalo.

This occurs due to the very nature of the converging vestibulo-lingual axes of these teeth and how they are embedded in
the dental alveoli. Therefore, mesial drift of individual mandibular cheek teeth appears to occur just as it does in maxillary
cheek teeth. It also appears as if mesial drift of the dental alveoli of the mandibular cheek teeth - as a unit - undergoes
mesial drift just like the cheek tooth tables of the maxilla (as described under the palatine bone - 19 % ). However, an
increase in the length of the mandibular ramus - between the temporomandibular joint and the caudal end of the molar
part of the body - and how it can contribute to this phenomenon, is unknown. If the remnant of Meckel’s cartilage can be
used as a landmark, it appears as if the region between the remnant and the last cheek tooth contributes mostly to
longitudinal growth of the mandible during that time in the life of the animal that the molars develop. Apart from that,
the intermandibular joint (21° ) is the only suture of the mandible where bone can be added from for longitudinal growth.
The length of the mandible nearly doubles during the lifespan of an animal. The absolute distance of mesial drift of
mandibular cheek teeth, can therefore be expected to be relatively more than that of maxillary teeth. Although the study
on the dentition of the savannah buffalo formed part of this study, the detail of how teeth form, erupt and wear, falls
beyond the scope of this thesis. Regarding the dentition overall, the end result is good and the longevity of the animal is
favourable, when the upper and lower cheek tooth rows remain matched.
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A false mark (217" ) was seen in one case (unilaterally only) due to the proximal
(apical) end of the distal root of the last molar that protruded through the compact
bone on the lingual side of the mandible. (See figure 4.2 c.) It is not always easy
to distinguish marks (or false marks) from periosteal bone reaction due to the
effect of the origin of the medial pterygoid muscle on the edges of the pterygoid
fossa (21°).
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22. THE HYOID BONE
( APPARATUS HYOIDEUS ) [ OS HYOIDEUM ]

(See figures 3.50 & 3.51. Also see 3.10.)

The [hyoid bone] is an outdated term, but it is a very convenient term to use when considering
all the components of the hyoid apparatus in a non-functional way. The hyoid bone differs
from other facial bones in a number of ways. First, it differs regarding the number of
constituent parts, and how they are arranged, as there are both paired and unpaired
components. Although the constituent parts have to be described individually, all the bones
of the hyoid should rather be considered as part of a functional unit, and not as individual
bones. Finally, the basic external and internal morphology of hyoid components, also differ
from that of skulls bones. These differences include aspects such as the types of articulations
found between the bones as well as the osseus types of bone from which they are made up.
These morphological aspects may even vary between hyoid bones.
The hyoid bone consists of one unpaired and five paired components. Functionally, these
eleven bones essentially form a swing, or a compound pendulum of bones. The unpaired
component is the basihyoid bone, and for descriptive purposes, is regarded as the base and
proximal reference point of the hyoid apparatus. The paired components of the hyoid
bone are the stylohyoid, epihyoid, ceratohyoid, thyrohyoid and the tympanohyoid parts.
The tympanohyoid differs from the other bones of the hyoid in that it is purely fibro-
cartilaginous. Excluding the stylohyoid - which is laterally flattened - the other bones of the
hyoid are mostly rodlike in shape with thin, not-so-compact, cortices (1 > Substantia
compacta). The ratio of the cortex to spongy bone (1°) - except the stylohyoid again - is
nearly the reverse of what is found in other skull bones. In many respects therefore, the
individual bones of the hyoid resemble the structure of long bones of the appendicular
skeleton. Also, it appears as if the way in which they ossify - based on visual interpretation
of cut surfaces - resembles endochondral ossification. That is despite a developed
“periosteum” (vide infra). The bones of the hyoid differ from long bones because they do

not have true “epiphysis”, and no secondary ossification centres develop at either end.
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FIGURE 3.50 : OSTEOLOGY
LINE DRAWING OF THE HYOID APPARATUS (ROSTRAL VIEW)
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FIGURE 3.51 : OSTEOLOGY

INDIVIDUAL COMPONENTS OF THE HYOID APPARATUS (VARIOUS VIEWS)

LATERAL VIEW OF HYOID APPARATUSSES OF AN OLD ANIMAL MEDIAL VIEWS OF HYOID APPARATUSSES OF A YOUNG
AND A MATURE ANIMAL (above and below respectively]
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It is also convenient then, to use the term “diaphysial” parts - as another term of long bones -
when reference is made to the mid sections of hyoid bones. The “diaphysial” parts are rich in
red bone marrow (1° Medulla ossium rubra) in young animals. Once again, the stylohyoid
is different as it is always filled with yellow fat (1° ), and strangely enough, also lacks any
spongy bone. The proximal and distal “epiphyseal” ends of hyoid bones - including the
stylohyoid - remains cartilaginous till late maturity. The periosteum, around all the
components of the hyoid bone, is markedly fibrous and well developed. It is so well
developed in young animals, that the periosteum is much thicker than the cortices themselves.
In very old animals, the periosteum is thin, and the “diaphysial” sections - between the
cartilaginous “epiphyseal ends” - are completely ossified. The tympanohyoid however

remains completely un-ossified.

The unpaired body of the hyoid bone and the thyrohyoid :

The hyoid body (Basihyoideum 22 ') - taken as base and as proximal reference point for the
whole hyoid - is a curved bone that lies transversely across the median plane. The convexity
of the curve faces rostrally. In the median plane, the rostral border of the basihyoid carries
a stubby, laterally flattened, lingual process (Processus lingualis 22 %), that projects
rostro-ventrally. The distal end of the process is convex and always cartilaginous. The body
is fused on either side by means of large basihyoid-thyrohyoid synchondrosis (22 )* '3
to the thyrohyoid bones (Thyrohyoideum 22 ° ). Together, the body and the paired
thyrohyoid bones describe a half circle that lies in a near horizontal plane * '*" . The caudal
end of the thyrohyoid bone articulates by means of an ordinary fibrous joint (1" ) with the
thyroid cartilage of the larynx (22° ). The basihyoid-thyrohyoid synchondrosis of each side,
has a convex protuberance dorsally. The convexity of the protuberance is such that it forms

a synovial joint (1*') of an ellipsoidal type (22° )* '** for articulation with the proximal end

156 A basihyoid-thyrohyoid synchondrosis (222" ) is not listed in the N.A.V. It would be convenient to do so.

157 . i . . . . .- .
The topographical position of the hyoid apparatus and its constituent components, is taken as it is suspended in the skull

in the datum plane. The datum plane is predefined by the longitudinal axis of the skull and the dorsum of the nose. (See
Glossary of terms and General Introduction.)

158 The N.A.V. does not list a term for the ellipsoidal synovial joint (22° ") between the basihyoideum and the proximal end

of the ceratohyoid bone (22 *). It would be convenient to annotate this joint.
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of the ceratohyoid bone (22*, vide infra). The synchondrotic joints between the body of the
hyoid bone and the thyrohyoid bones, ossify in late adulthood to form synostoses.

The ceratohyoid bone :

The proximal end of the ceratohyoid bone (Ceratohyoideum 22 * ) articulates at the
ellipsoidal synovial joint (22° ) with the protuberance on the basihyoid-thyrohyoid
synchondrosis (22% , vide supra). From that articulation, the ceratohyoid projects in a rostro-
dorsal direction. The ceratohyoid bone is equal in length to the thyrohyoid bone (2273 ). It is
a sturdy bone that has a medial longitudinal ridge (22* ). In young individuals, the distal end
of the ceratohyoid articulates by means of a loose fibrous joint (1 ') to the proximal end of
the epihyoid bone (227, vide infra). In old animals however, this joint reverts from a fibrous

joint into a true synovial joint (22 ). (Also see 12! and vide infra under footnote 159.)

The epihyoid bone :

The proximal end of the epihyoid bone (Epihyoideum 22 °) articulates either via a loose
fibrous joint (in young animals) or via a true synovial joint (in older animals) with the
ceratohyoid as discussed above. Curving dorso-caudally, the epihyoid is a short bone that is
approximately halfthe length of the ceratohyoid bone. It is slightly flattened laterally. Distally
it articulates by means of a dense fibrous joint (Syndesmosis 22 ¢ ) with the proximal end of
the stylohyoid bone. It appears as if in old animals, this joint may also revert into a synovial

joint * 1%,

159 The N.A.V. does not list a synovial joint between the ceratohyoid and the epihyoid bones. It appears to be constant in all

old savannah buffalo. The presence of the other synovial joint between the epihyoid and the stylohyoid, could not be
verified irrevocably as a constant finding because the statistical number of hyoid apparatuses studied, was too low. (See
Materials and Methods.) It would be convenient to annotate and list at least the synovial joint between the ceratohyoid
and the epihyoid. These synovial joints develop from within the loose fibrous connective tissue of the joints. It appears
as if both synovial joints only starts to develop after maturity and later in adulthood. However, the ages at which the joints
start to develop, could not be determined for the savannah buffalo. Explicit descriptions of synovial joints at these
articulations of the hyoid apparatus, could not be found in the literature of other domestic or non-domestic animals. What
is seen here, might therefore be unique for the savannah buffalo. The embryological development of contributions from
the second and third clasps (or branchial arches) of the primordial splanchnocranium, remains to be studied on the
savannah buffalo. Ideally, such a study should be done on a comparative basis that includes all five the other species of
wild Bovinae of the Southern African sub-region. No histology was done, as it falls beyond the scope of this study. (See
Discussion, point 19.)
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The stylohyoid bone :

The proximal end of the stylohyoid bone (Stylohyoideum 227) articulates at the syndesmosis
(22 ¢ ) with the epihyoid (22 ° , vide supra). The stylohyoid is an elongated bone that is
directed dorso-caudally. The bone is laterally flattened and it is approximately seven times
longer than the epihyoid bone. The distal end of the stylohyoid is “fused” to the cartilaginous
tympanohyoid bone (22 ° , vide infra). Near the distal end, the stylohyoid bone has a
prominent stylohyoid angle (Angulus stylohyoideus 22°* ) which is a caudo-ventrally directed
free process. The base of the process-like stylohyoid angle (22 * ), can be as wide as the
stylohyoid bone itself, and its distal end is convex and cartilaginous. However, in old animals,
the distal end becomes ossified too. The ventral border (22 * ) of the stylohyoid angle -
where it joins the distal end of the stylohyoid bone - can become markedly concave in some
older animals. The cortex of the stylohyoid consists of a compact type of bone. The
cortex surrounds a medullary cavity that is lacking spongy bone, but is filled with yellow

fat (1°) in the living animal.

The tympanohyoid bone :

The proximal part of the tympanohyoid (Tympanohyoideum 22 ° ) is progressively
incorporated into the distal part of the stylohyoid bone by direct ossification. The
tympanohyoid thereby becomes very short in old animals. No suture between the
tympanohyoid and the stylohyoid can be seen. In both young and old animals, the
tympanohyoid is purely fibro-cartilaginous in nature. The tympanohyoid attaches the distal
end of the stylohyoid bone (22 7) to the styloid process (7 ** ) of the temporal bone. The
tympanohyoid itself - by virtue of its fibro-cartilaginous composition - therefore forms the
symphysis (Symphysis 22 '°). This symphysis of the hyoid apparatus never ossifies, even in

very old animals.

The greatest amount of intrinsic movement between the bones of the hyoid apparatus, occurs
at the synovial joint between the body and the ceratohyoid bone at the ellipsoidal synovial
joint. Articulation with the temporal bone via the symphysis (22 '°) is free, and it allows a

rostro-caudal pendulum-like movement of the hyoid apparatus as a whole.
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CHAPTER THREE
RESULTS
SECTION B : THE SKULL AS A WHOLE

(See figures 3.52 - 3.54. Also see figure 3.2.)

INTRODUCTION :

The Osteology of the Skull is discussed in detail under 22 subheadings under section A.
Individually, all the Cranial bones are discussed in the first thirteen subheadings, and the
Facial bones in the remaining nine. Subheadings 1 & 13 are preambles to the cranial and the
facial bones that make up the [neuro-]cranium and [viscero-]cranium respectively. The Skull
Cavities are discussed in section C that follows this section. Section D deals with the
Craniometric data and section E with the Applied Anatomical Aspects. Outstanding points
of possible ontogenetic developmental differences - as well as of clear-cut differences or
concepts in the osteology of the skull of the savannah buffalo - are considered under 23
Discussion points in chapter four. Although this section needs only very brief attention, the
sections on Skull Cavities, Craniometric data, Applied anatomical aspects, and the
Discussion, should be read with this section. All these sections evaluate ‘The Skull as a

Whole’.

OVERVIEW OF THE SKULL AS A WHOLE :

The skull as a whole includes the cranial bones, the facial bones, the cranial-, nasal- conchal-,
paranasal- and tympanic cavities, the mandible, the hyoid apparatus and the various joints,
fusions and articulations that form between bones. The external configurations of all these
bones, give the unique external morphology of the skull and mandible of the savannah

buffalo.

The skull is essentially pyramidal in shape. Internal configurations of these bones determine
the morphology of the cranial, nasal and oral cavities. The differences between the external

morphology and the internal configurations of the cranial and the nasal cavities, give an
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FIGURE 3.52 : THE SKULL AS A WHOLE

THE SYNCHONDROSES AT THE BASE OF THE SKULL OF A YOUNG CALF (DORSAL VIEW)
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FIGURE 3.53 : THE SKULL AS A WHOLE

THE SYNCHONDROSES AT THE BASE OF THE SKULL OF AN IMMATURE ANIMAL (MEDIAL VIEW)
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FIGURE 3.54 : THE SKULL AS A WHOLE

THE BASE OF THE SKULL OF AN OLD BULL (DORSAL VIEW)

THE BASE OF THE SKULL OF AN OLD BULL (DORSAL VIEW)
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indication as to the size of the paranasal, conchal and tympanic cavities. Growth of the animal
to acquire its eventual body-shape and size, is a fulfilment of genetic and environmental
factors. To determine all that, falls beyond the scope of this study. But, growth ultimately

determines the eventual size and shape of the bones of the head.

Ossification of the spheno-occipital and intersphenoidal synchondrosis (2 ° and 4 *
respectively) at the base of the skull are complete. (See figures 3.52 - 3.54.) The Turkish
saddle (4 ") as a whole is annotated, and it shows the relative changes that take place in the
hypophysial fossa (4*) and the dorsum sellae (4° ) as animals age. In the illustration of the
old bull, the hypophysial fossa is deep and the dorsum sellae is prominent. In that particular
skull, the dorsum sellae also presents a dorsal groove and clear caudal clinoidal processes
(4 ). The temporal meatus (7 * ) and the condylar canal (2 ') are also indicated in the
illustration of the old bull as they typically become voluminous in old animals. (Also see

figure 3.2.)

Circumstantial evidence and a review of the literature indicate the following :

(1) The dimensions of the cranial cavity per se are determined more by the brain than
by any other factors of the skull. The outer dimension on the other hand, shows
excessive increases of parts of the [neuro-]cranium. These changes occur during the
growth period of the animal. These increases are disproportionate to the volume of
the cranial cavity and can best be seen in the skulls of old bulls. The enlarged outer
dimensions of the [neuro-]cranial part of the skull (as seen in older animals), also

satisfies the increased needs for muscle attachment at the head-neck junction.

(2) The final dimensions of the nasal cavity are determined by the external
configuration of the facial bones that are in proportion to the [neuro-]cranium, to
body size in general, and to the degree of aeration that occurred in the cranial and
the facial bones. The [viscero-]cranium accommodates a set of teeth that are in

proportion to the volume, type and quality of food that has to be taken in by this
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animal. Masticatory muscles of matching size, takes origin from both the [neuro-]-

and the [viscero-]cranium to insert on the mandible.

(3) The cornual process is induced by factors in the skin from which the epidermal horn
takes origin from. Apart from genetic factors, the reciprocal interactions between
the boney cornual process and the horn - which eventually culminates in “horn size”
- are caused or influenced by hormones, and by the life span of the animal. The
excessive and continuous enlargement of the base of the cornual process, and
subsequently also of the Calvaria, distorts the outer dimensions of the [neuro-
]cranium beyond what is induced for by the brain. The reason for the excessive
development of the cornual process and the horn, falls beyond the scope of this

study.

Minute detail of all the above aspects are considered in the text and in the Discussion.
Because a study on the embryological development of the skull falls beyond the scope of this
study, the skull as a whole can only partially be considered from a possible ontogenetic
developmental point of view. The gross macroscopic appearance can however be fully
appreciated. To what degree the ontogenetic development of the skull of the savannah buffalo
1s in par with the norm - as set by the bovine, other domestic animals and the human - is taken
up in the Discussion. The peculiarities of the fissures, sutures, and fontanelles that are found
in the skull of the savannah buffalo, forms part of the detail description and is taken up in the

Discussion too.
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(See figures 3.55 & 3.56.)

The “ cranial cavity ”

“ Cavum cranii ”’

The internal layer of the bones that contribute to form the floor, lateral walls and roof of the
“cranial cavity”, have been discussed under the relevant bones of the cranium, as summarized
in subheading 1. Also, those osseus boundaries which demarcate the borders between the
rostral, the middle and the caudal compartments of the cranial cavity - as well as the
ethmoidal fossae - have been discussed in detail under the relevant bones. (See for instance
5'2°,10% & 11'.) The cribiform plate of the ethmoid bone separates the cranial cavity from
the nasal cavities. The “cranial cavity” harbour or contain the brain, the meninges and all the
blood vessels associated with the brain. The membranous dura mater enhances the visual
subdivisions of the cranial cavity in the living animal - as seen after removal of the brain - by
being connected to various osseus prominences. The “cranial cavity” - filled up with the brain
- is therefore not a true “cavity” but actually a semantic error that is allowed for descriptive

purposes.
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FIGURE 3.55 : SKULL CAVITIES

ENDOCAST OF THE CRANIAL CAVITY IN (a) LEFT AND (b) RIGHT VIEWS WITH MIRROR REFLECTIONS

| Model built by M. Hornsveld, sted
by R. E. Ma Photography, graphics &
¢ by M. Hornsveld 2002

uilt by M. Hornsveld,
Manke. Photography, grap &
al remastering by M. Hornsveld 2002

I:I Cranial cavity . Communication between left and right frontal sinus complexes D Occipital part D Frontal & Parietal parts

. Nasal part . Dorsal conchal part . Sphenoidal part D Maxillary sinus E Palatine sinus . Lacrimal parts
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FIGURE 3.56 : SKULL CAVITIES

ENDOCASTS OF THE OSSEUS BORDERS OF THE PARANASAL CAVITIES
IN (a) ROSTRAL (b) LATERAL AND (c & d ) ROSTRO-LATERAL VIEWS WITH MIRROR REFLECTIONS

raphics &
lum.mumu by \1 lornsveld 2002

E’ Cranial cavity . Communication between left and right frontal sinus complexes D Occipital part |:| Frontal & Parietal parts

. Nasal part . Dorsal conchal part . Sphenoidal part D Maxillary sinus Palatine sinus . Lacrimal parts
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The nasal and oral cavities

Cavum nasi & Cavum oris

The nasal and oral cavities are true cavities contained within the skull. In the live animal, the
volume of the oral cavity is much smaller than the perception one gets when looking at the
teeth and the external osseus borders of the facial part of the skull and the mandible. This is
due to all the soft tissue structures associated with this part of the gastrointestinal tract. The
size of the oral cavity varies between a potential space, to a voluminous space when the mouth
is opened. In the living animal, the inner dimensions of the divided nasal cavity, is also much
smaller than can be judged from the size of the face. This is so because the nasal conchae take
up most of the space. Apart from the osseus structures, the nasal mucosa reduces the size of
the nasal cavity even further. The detail of the internal osseus borders of the nasal cavity has
been discussed under the relevant bones that make up the face (under subheadings 14 - 20).
The nasal cavity is separated from the cranial cavity by the cribiform plates of the ethmoid
bone and from the oral cavity by the boney palate. The osseus borders of the nasal cavity - and
how the left and right antimeres are separated from each by the nasal septum - have been
discussed under the bones of the face (subheading 13) and elsewhere (especially the ethmoid
bone and vomer). The nasal cavity antimeres communicate ipsilaterally with the paranasal

sinuses.

Paranasal cavities

Sinus paranasales / Bulla conchalis ventralis

The paranasal sinuses are paired structures that are air filled cavities within particular bones
of the skull. Because of facts concerning the living animal, the paranasal sinuses are
considered part of the Splanchnology of the head region, and specifically as extensions of the
nasal cavity. However, the osseus borders and communications between components of the

paranasal sinuses, as well as their connections to the nasal cavity, reflect the situation in the
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living animal closely. Further detail of these connections have to be confirmed by a separate
study on the Splanchnology. In the live animal, the internal surfaces of the sinuses are lined
with a mucous secreting respiratory epithelium. Where fissures disrupt the continuity between
bones that form the inner osseus walls of the nasal cavity, a mucoperiosteum and a layer of
nasal mucosa, would conceal the defects on the sinus and nasal sides respectively. No
histology was done however to confirm that, as it falls beyond the scope of this study. The
paranasal sinuses are subdivided into two functional compartments that are based on their
separate communication to different parts of the nasal cavity. True communication of the
maxillary sinus complex to the nasal cavity, is via a boney canal (see 17 °> ) and its
nasomaxillary aperture, to the middle nasal meatus. (See footnote 145.) The apertures at both
ends of that boney canal are delineated by nasal mucosa and therefore also forms part of a
study on the Splanchnology. Communications of the frontal sinus complexes are via
various openings into the ethmoidal meatuses (see under 11*). The osteological detail of
these communications have been described under the relevant sections under the osteology
and are discussed further in chapter four. (See Discussion.) The dorsal nasal concha
communicates with the frontal sinus. The ventral conchal bone encloses bullae and cellulae.
Based on circumstantial evidence supplied by the osteological detail, it is believed by this
author that these spaces of the conchal bone are isolated spaces that do not communicate with
the nasal cavity nor with the paranasal sinuses. The continuous enlargement of the air
containing cavities in the skull depends not only on growth of the skull but also on continued

displacement of the diplog.

The tympanic cavity

Cavum tympanii
The tympanic cavity (7*') is part of the middle ear cavity. An additional cavity (7*" ®) was
found in some skulls in the ventral part of the semi-tubular part of the tympanic part of the

temporal bone. Such cavities communicate with the tympanic cavity, and by that they can

effectively enlarge the resonating capacity of the middle ear. (See footnote 68.)
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(See figures 3.57 - 3.71.)

INTRODUCTION :

The craniometric data of skulls of two immature animals, two older animals and one trophy-
sized savannah buffalo bull were analysed for this section. These skulls are representative
samples of the skulls used in this study on the osteology. The data of these skulls should give
readers that are not familiar with this animal, a good idea of the size of the skulls of this
species. The relative and absolute growth of different parts of the skull (as described in
section A) is not always that easy to comprehend. However, having the data of younger as
well as of older skulls - and of both genders - analysed simultaneously, helps one to
understand relative growth at least to some extent. The comparative way in which this section

on the Craniometric data is approached, also helps to elucidate points of sexual dimorphism.

The ages and the age determination for the skulls used in this section are relevant. Based on
the eruption and wear of the teeth - and on the ossification of the sutures - gives the following
ages for the different skulls : The skull of the trophy-sized bull could have been between 15
and 20 years of age. The older cow resembles animals of approximately 10 - 15 years of age.
The immature bullock represents male animals of approximately 2 years of age, and the heifer
typifies females of approximately 16 months. The hyoid apparatuses used in this section spans
the age group from three-month-old calves to old bulls. Unfortunately, no hyoid bone
specimens of the immature bullock or heifer were available. Neither was the mandible

available of the trophy sized bull.

Tables 3.1 - 3.3 reflect the results of the data collected and indexes calculated (vide infra).
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CAUDAL VIEW OF THE SKULL OF A HEIFER OF APPROXIMATELY 16 MONTHS

FIGURE 3.57 : CRANIOMETRIC DATA
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MEDIAL VIEW OF THE SKULL OF A MATURE BULL

FIGURE 3.58 :

CRANIOMETRIC DATA
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FIGURE 3.59 : CRANIOMETRIC DATA
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FIGURE 3.59 : CRANIOMETRIC DATA

DORSAL VIEW OF THE SKULL OF A MATURE BULL

RESULTS
CRANIOMETRIC DATA

Original illustration by C.D. Seegers
Digitally remastered by M. Hornsveld 2001

DORSAL VIEW OF THE SKULL OF A MATURE BULL
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FIGURE 3.60 : CRANIOMETRIC DATA
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FIGURE 3.61 : CRANIOMETRIC DATA
DORSAL VIEW OF THE SKULL OF AN IMMATURE COW
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