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Abstract 
The article provides information about the anatomical and 
topographic features of the major masticatory muscle in sheep. The 

research was carried out on the basis of the Department of Animal Anatomy 
and Histology named after Professor A.F. Klimov MSAVMandB - MVA named 
after K.I. Scriabin on 10 animals using the method of fine anatomic 
dissection, followed by functional analysis of the studied structures and 
skeletotopic projection of areas for fixing parts of muscles. The 
biomechanical capabilities of the jaw apparatus and the transformative effect 
of the chewing function on the head bony frame in sheep have been 
established. The data obtained are basic for deciphering the biomechanics of 
the temporomandibular joint in small cattle. 

Disciplinary: Animal and Biology Sciences, Biomechanics, Veterinary 
Sciences. 
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1 Introduction 
As is known, the masticatory apparatus in ruminants is capable of performing various types 

of movements: closing, opening, abduction, adduction. Among the mandibular clamps, the major 

masticatory muscle makes up 50% of their total mass. Its two-layer structure, especially 

pronounced in herbivores, with alternating reduction of the surface and deep parts, it allows for 

lateral, millstone-like movements when grinding feed (Slesarenko and Sharovatova, 2014; 

Tuganov, 2000; Paiva Neto et al., 2018; Herring et al. 2001; Pares-Casanova et al., 2018; Herring, 

2007; Turnbull, 1970). 
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In representatives of other taxonomic groups, the authors distinguish the superficial, deep, 

intermediate (cranio-dorsal) parts in the major masticatory muscle, as well as the temporal dorsal 

part (Sovetbek, 2021; Slesarenko et al., 2021; Kuznetsov, 1994; Slesarenko and Sharovatova, 2014; 

Herring et al., 2001; Herring, 2007; Turnbull, 1970). Nevertheless, in the available literature, there 

is practically no information on the functional anatomy and topography of this muscle in small 

cattle (Slesarenko and Sharovatova, 2014; Tuganov, 2000; Pares-Casanova et al., 2018). The 

purpose of this research is to establish anatomical and topographic features of the major 

masticatory muscle in sheep.  

2 Material and Methods of Research 
Sectional material was examined - heads (n=10) selected from sexually mature (1.5 years old) 

sheep of the Romanov breed. Age was determined by the method of Sh. Korneven and F.-K. Lesbr 

(2011). Methods of fine anatomical dissection were used, followed by functional analysis of the 

studied structures and skeletotopic projection of areas for fixing parts of muscles (Slesarenko, 

2018). 

3 Research results 
It was found that under the scalp there is its superficial fascia, which is a continuation of the 

superficial fascia of the neck. It is divided, as known, into the surface and deep sheets. In the area 

of the sheep's head, the subcutaneous muscle of the head is enclosed between its leaves (Figure 1), 

located ventrally to the zygomatic. In the orbit area, the superficial fascia tightly fuses with the 

skin, the corneal processes of the frontal bone, the lateral surface of the nose, lips and nostrils. 

The deep fascia is located under the superficial fascia (Figure 1-a, 2-b). Between the sheets 

of the superficial and deep fascia, the zygomatic muscle and the lower eyelid depressor are 

enclosed. The deep fascia in this area is attached to the zygomatic arch, the skin of the lower eyelid 

and further, in the rostral direction, arched extends to the facial cristae. Under it, there is the 

subfascial fatty tissue, and under it, there is the major masticatory muscle (Figure 2). 

 

 
Figure 1: Gross specimen of the sheep's head: 1- subcutaneous muscle of the head; 2- zygomatic 

muscle; 3- superficial fascia of the head; 4- deep fascia of the head. 
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Figure 2: Gross specimen of the sheep's head: a- deep fascia of the head was opened, b- after 

removal of the deep fascia: 1- deep fascia; 2- major masticatory muscle; 3- lower eyelid 
depressor; 4- zygomatic muscle (cut off); 5- ventral part, 6- posterior dorso-rostral part and 7- 

dorso-caudal part of the superficial masticatory muscle. 
 

In our study, we concluded that the major masticatory muscle in sheep is a complex muscle 

represented by 6 muscles that form three layers - superficial, intermediate and deep. They differ in 

their external shape, structure, direction of muscle fibers and attachment points. Thus, the surface 

layer is represented by 3 parts (Figure 2). 

1. The ventral part is triangular in shape, starting from the facial cristae with a powerful 

tendon, which in the caudal and caudo-ventral direction diverges in flabelliform to the edge of the 

lower jaw angle up to the mandibular notch, forming a tendon mirror on the muscle surface (Figure 

2-b-5). The myogaster is well developed in the ventro-caudal part, in the region of the mandibular 

fossa (Figure 3). The aboral end of the muscle is attached to the corner of the mandibular bone, 

which in the form of a narrow platform continues to the vascular tenderloin (Figure 3 (5- bare 

area)).  

 

 
Figure 3: Gross specimen of the sheep's head. Ventral part of the superficial masticatory muscle: 

1- tendon mirror of the ventral part of the muscle (the muscle is cut off from the facial cristae); 
2- myogaster of the ventral part; 3- dorso-rostral part and 4- dorso-caudal part of the superficial 
masticatory muscle; 5- area for attaching the ventral part of the superficial masticatory muscle. 
 

2. The dorso-caudal part in the form of a trapezoid is located caudal to the dorso-rostral and 

above the ventral part of the superficial masticatory muscle (Figure 3, 4), occupying the upper-

posterior surface of the lower jaw branch. Its proximal end is attached by a flat tendon, starting 

from the middle part of the zygomatic arch to the middle part of the zygomatic process of the 
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temporal bone, while its anterior edge is tendon-like to half of the muscle. The muscle fibers are 

directed caudo-ventrally, the anterior-lower part of the muscle merges with the ventral part of the 

surface layer for a short distance. Most of the dorso-caudal part is attached with its lower end to the 

caudal edge of the mandibular bone branch, above the ventral part of the muscle (Figure 4 (2.2- cut 

off). There is an intermediate layer under it. 
 

 
Figure 4: Gross specimen of the sheep's head. The surface layer muscles are abducted (A), the 
intermediate part is additionally abducted (B): 1.1- ventral superficial muscle, 1.2- area of its 

distal attachment; 2.1- dorso-caudal muscle, 2.2- place of its attachment; 3.1- myogaster of the 
superficial dorso-rostral muscle; 3.2- its tendon part and the place of attachment; 4, 4.1- 

intermediate muscle, 4.2- distal area for its attachment; 5- temporal dorsal muscle; 6- deep 
dorso-rostral muscle. 

 
3. The superficial dorso-rostral part (muscle) (Figure 3 (3), 4 (3.1, 3.2)) is attached in arch-

shape with the dorsal end to the anterior half of the zygomatic arch and the facial line extending 

from the zygomatic arch to the facial cristae. The dorsal part of the muscle is more fleshy, it 

narrows somewhat to the ventral end and is attached by a wide tendon (the tendon forms the 

medial surface of the muscle) to a narrow area on the mandibular bone slightly above the area for 

the ventral part of the muscle, more caudal to the vascular notch. The direction of the muscle fibers 

of this part is dorso-ventral. 

The intermediate layer is represented by one part located under the dorso-caudal and 

posterior dorsal parts of the ventral superficial muscle (Figure 4 (4, 4.1, 4.2). Its rostral edge borders 

with the posterior edge of the superficial dorso-rostral muscle. It has a rectangular shape, muscle 

fibers are oriented dorso-ventrally. The dorsal end of the muscle is attached by a flat tendon to the 

lower surface of the middle part of the zygomatic arch, under the place of attachment of the dorso-

caudal part of the muscle. The ventral end of the muscle (fleshy) occupies an extensive area in the 

mandibular fossa, above the area for the ventral part (Figure 4, B-4.2).  

The deep layer of the major masticatory muscle is represented by two parts - deep dorso-

rostral and temporal dorsal. 1. The deep dorso-rostral part, in comparison with other muscles of this 

muscle complex, is the most extensive. It is located under the superficial dorso-rostral and along its 

caudal edge it is covered by the intermediate part of the muscle.  
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Figure 5: Skeletotopic markings of parts of the major masticatory muscle in sheep: 1.1, 1.2- points of 

fixation of the ventral part of the superficial masticatory muscle; 2.1, 2.2- points of fixation of the dorso-
caudal part of the superficial masticatory muscle; 3.1, 3.2- points of fixation of the superficial dorso-

rostral muscle; 4.1, 4.2- points of fixation of the intermediate muscle; 5.1, 5.2- points of fixation of the 
temporal dorsal muscle; 6.1, 6.2 - points of fixation of the deep dorso-rostral muscle. 

The lines on the bones indicate the boundaries of the attachment areas of the parts of the major 
masticatory muscle (A), the colored lines indicate the direction of the muscle fibers (B). 

 
The deep part of the muscle is attached to 2/3 of the anterior part of the zygomatic arch (in 

the recess of its lower surface), and then the arched facial line reaching the facial cristae and the 

area below the facial line (Figure 4 - B (6)). Muscle fibers converge to the anterior edge of the 

branch and the lateral surface of the mandible (at the level of the vascular notch), where they 

attach to the mandibular bone (Figure 5 (A -6.1, 6.2, B- 6, 6.1)). Thus, the direction of the muscle 

fibers from the ventral tendon to the dorsal tendon is flabelliform. With its front edge, it covers the 

caudal part of the buccinator muscle. 

2. The temporal dorsal (temporomandibular) part is small, nevertheless, fleshy (Figure 4 (A, 

B-5)), on the branch of the lower jaw it is covered by an intermediate muscle. Muscle fibers are 

directed from the posterior part of the zygomatic arch to the proximal part of the mandibular bone 

branch in the ventro-rostral direction (Figure 5 (A, B - 5.1, 5.2). 

4 Conclusion 
Thus, the major masticatory muscle in sheep is complex, that is, it is a complex combination 

of various parts having a three-layer structural organization, a special macroarchitecture, structural 

composition, orientation of muscle fibers, skeletotopic markings for fixing parts.  Specific features 

of the orientation of muscle fibers provide versatile movements in the temporomandibular joint, 

mainly the closing of the jaws (ventral part, dorso-caudal, superficial and deep dorso-rostral, and 

intermediate muscles). Nevertheless, the direction of the muscle fibers of the temporal dorsal, in 

combination with the intermediate and dorsal caudal parts of the muscle suggests the abduction of 

this joint. Ventro-rostral orientation of the muscle fibers of the temporal dorsal part of the muscle 

in combination with the digastric muscle can contribute to the opening of the jaws.  

It is found that the biomechanical capabilities of the jaw apparatus are determined by the 

topical features and morphometric indicators of the masticatory muscles. The transformative effect 

of the chewing function on the bony frame of the sheep head has been established.  Correlations 
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between the action of muscles and movements of the lower jaw contribute to craniofacial 

morphology. 

5 Availability of Data and Material 
Data can be made available by contacting the corresponding author. 
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