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INTRODUCTION 

In my previous works on the superficial facialis area of the rodentia 
I have given a detailed survey of the topography and innervation 

of the superficial facialis musculature, out from a phylogenetic point 
of view. In broad outline the results proved to coincide with correspon­
ding examinations on the dog, by E. HUBER. 

In the present work on the facialis area of the musk-ox, the topo­
graphy of the muscles and the innervation will be dealt with from the 
same point of view. 

Between the carnivora and rodentia on one side, and the musk-ox 
on the other, many points of distinction reveal themselves to the eye 
of the trained investigator, at the same time as, principally, there is 
surprisingly great accordance, especially when we take into consideration 
the general contrast between such primitive forms as the carnivora and 
rodentia and a form so specialized as the musk-ox. 

The to some degree disputed question as to the position of the 
musk-ox in the system, makes it on the whole appropriate to go into 
a comparison with, partly the sheep-group, and partly the ox-group. 
Such comparison will appear in a following treatise on the facialis area 
of these two groups. 

The present, likewise as my previous works in this field, was carried 
out in the Institute for Comparative Anatomy of the University of 
Copenhagen. 

Translation by M. SKI NNER. 



TECHNIQUE AND MATERIAL 

As to the technique employed I wish to refer to my remarks in 
"The Skin Musculature of the Greenland Lemming, Dicrostonyx Groen­
landicus (Traill)", 1941. A thorough description is, moreover, to be found 
in my work "Die Hautmuskulatur der Saugetiere. I. Cavia cobaya." 
1932. The nitric acid method, however, has not been used on the head 
of the adult musk-ox examined, likewise as the binocular preparation 
microscope could not be employed; the ear excepted though. In lh t• 

case of the two, fairly large, embryos, the nitric acid method has been 
used for the investigation of the innervation conditions, and hy th r 
examination it was also possible to make use of magnification. 

The material examined consisted of the head of an adult musk-ox 
from East Greenland. This head was not particularly suitable for an 
examination of the facialis area, but yielded, nevertheless, a number 
of good results, and had to be included in the investigation, also because 
of the dominant influence of the horns. Furthermore, 2 embryos were 
available for the examination. The lengths of these were about 0.5 m 
and 0.75 m, respectively. I am very thankful to mag. scient P A LLE 

JOHNSEN for procuring these embryos, as they lent themselves excel­
lently to anatomical investigations. It must, however, be observed that 
it has not been possible to explain all innervation conditions on the 
said two embryos, partly because embryos are not often suitable for 
examinations on the peripheral nervous system, partly because a 
thoroughgoing and complete topographic survey on the peripheral 
nervous system generally demands a larger material. 



THE SUPERFICIAL FACIALIS MUSCULATURE 
OF OVIBOS MOSCATUS 

In broad outline we may point out that the facialis musculature 
in the musk-ox shows a comparatively large number of, rather indepen­
dent, muscular individuals, and comparatively few, slightly differentiated, 
muscular sheets, in comparison with the carnivora and rodentia, a 
fact which must he interpreted as a specialization phenomenon. Prin­
cipally the innervation conditions are the same as in the carnivora 
and rodentia, so that the classification of the musculature into two 
groups: The Platysma and its derivates, and the Sphincter colli pro­
fundus and its derivates, comes natural in the case of Ovibos, too. 
The derivates of the Platysma are retro-auricular muscles, whilst the 
derivates of the Sphincter colli profundus are pre-auricular muscles. 

In the following the adult musk-ox will he marked A, the smaller 
embryo, B, and the larger, C. The general description applies to all 
three animals, except when specially pointed out otherwise. 

I. Sphincter colli superficialis. 

The fundamental material for the facial musculature of the mam­
mals must have been a Sphincter colli primitivus. Such a Sphincter 
primitivus was pointed out in the cat hy E. HUBER .(1918). In some 
cases Huber has likewise been able to show that the Sphincter colli 
prim. was connected with the Sphincter colli superficialis and with the 
Platysma cervicale. In the rabbit we have, in a single case, been able to 
demonstrate a connection between the Sphincter colli primitivus and 
the Platysma cervicale (MEINERTZ, 1935). 

In the musk-ox we find no indication whatever of a superficial 
Sphincter colli, neither in the adult animal, nor in the embryos. This 
is, for that matter, not surprising, as in numerous forms this muscular 
sheet has entirely disapp<'ared, and if it does exist, it is as a rule relatively 
weak. 
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M / rof/lalis (or/JL!al 1:;) II dll.l"i(UJO·S(Ul/l[aris 

It naJo-latJialis super/ic1alis am sup 

11./Juc.p ma.xii/arts amerior 

Porbicularis oris 

·-P mandUJUlar is 

11.bucco·labialis in/ Plat. myoides p ouccatis 
11. zyqoma.Lico-lalJ/iills 

II aurLcula.rts ant. Inferior 

Sph col prof p dUl'iS 

Fig. 1. Ovibos A, left side , showing the extent of the superficial facialis musculaturf'. 
The horn partly covers the intermediate plate and the anterior end of the pre­
auricular muscles . In front of Sph . colli prof. p. auris, Pars intermedia ventralis is 

seen showing through the here very thin Platysma myoides. 

II. Platysma and its derivates. 

A. Platysma. 

B. The retro-auricular musculature. 
The cervico-auricular muscles. 
Mm. auriculares proprii. 

A. Platysma. 
Figs. 1, 2. 

In the musk-ox the Platysma consists of a single muscular sheet 
only, whilst in the rodentia it consists of 2 sheets, viz. the Platysma 
cervicale, situated in the region at the back of the head and neck, and 
usually forming a caudal continuation of the profound layer in the 
cervico-auricular musculature, and of the Platysma myoides, situated 
on the sides of head and neck. 

In the musk-ox the Platysma cervicale is lacking, whilst the Pla­
tysma myoides is present. The Platysma is a comparatively thin muscular 
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If. Of/J!Cll!dTiS OCU/i 

/I.retractor a.nguli ocull med prof 
II. maxi/lo-labia.Lis 

II. ;rontalis (orliitalis) 

11 dU rLCulo·SC/i[Ularts 
i17f prof 

/1.auriculo-scutularis 
ant.sup 
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II !Juc.p orbtcularis oris Plat myoiaes p. bucc 
M. stano-ma.ndibula.ris 

11 zygoma.ttco-labialis 

P. in termed.ta dorsa/1s 

(t nte rmed.tate plate; 

Fig. 2. Ovibos B, embryo, left side, showing the extent of the superficial facialis 
musculature. The broken lines in Platysma myoides indicate the thin, translucent, 
fascia-like plate, marking the field of origin of the muscle. The broken lines ven­
trally to Orbita indicate Pars palpebralis, situated under the field of origin of M. zygo­
matico-labialis . The ventral part of the intermediate plate may be dimly discerned 

under Platysma. M. sterno-mandibularis does not belong to the facialis area. 

sheet, originating in the connective tissue under the skin on the side 
of the head, and ventrally on the neck. On the side of the head the 
origin lies ventrally to the ear, while on the under side of the neck it 
is a little further back, on a level with the larynx, and reaching almost 
the ventral median line. 

In the field of origin the muscle fibres come from a thin, trans­
lucent tendinous sheet, of a substance like the connective tissue, and 
through which we may dimly discern the fibres in the somewhat reduced 
Pars intermedia ventralis in the adult animal (A), and the ventral end 
of the intermediate plate in musk-ox embryo B. From the origin the 
fibres pass, slightly converging, in the direction of the mouth. In front 
of the Bucinatorius complex the muscular sheet partly splits up pos­
teriorly, into two layers by the ventral margin of the M. zygomatico­
labialis. The outer thin layer contains a few fibres only, which proceed 
up on to the outside of the M. zyg.-lab., while the inner powerful layer 
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extends up under this muscle. The fibres in the inner layer terminate 
here, partly in the connective tissue, partly between the fibres in the 
M. zyg.-lab . The fibres in the anterior part of the Platysma proceed 
up under the M. zyg.-lab. and enter the M. bucinatorius behind the 
corner of the mouth, partly together with the M. zyg.-lab. 

In several rodentia the field of insertion covers a large area, which 
gives occation for a dividing up of the Platysma myoides into a Pars 
orbitalis, a Pars buccalis, and a Pars mentalis. In the musk-ox there 
is no Pars mentalis. Here the Platysma myoides answers to the Pars 
buccalis. In the case of the hindmost field of fibres we might possibly 
speak of a P. orbitalis, answering to the more strongly developed cor­
responding portion in the Greenland lemming. 

The innervation of the Platysma takes place through the Ramus 
platysmaticus superficialis. 

An 11'1. mandibulo-labialis does not exist in the musk-ox. The muscle 
portion which in the musk-ox passes out into the lower lip (the chin) 
is no doubt part of the Bucinatorius complex, and has direct muscular 
connection with the rest of the portions in the M. bucinatorius. In thf' 
case of the musk-ox this portion is designated M . bucco-labialis in/ crior 
(the U. depressor labii inferioris of the veterinary anatomy). It is highly 
probable thaL these topographic conditions in the musk-ox are showing 
us how an independent M. mandibulo-labialis may have come into 
existence, and, in such case, that it originates from the Sphincter colli 
pars oris. 

B. The retro-auricular musculature. 

The musk-ox has well developed and powerful ears. Tallying here­
with the retro-auricular musculature is relatively well developed and 
fairly strongly differentiated into single muscular individuals. As in 
the case of the rodentia these muscles are divided into two groups, 
viz. the cervico-auricular muscles, which as indicated by the name pass 
from the neck to the cartilage of the ear, and the Mm. auriculares pro­
prii. The former muscular group consists of three layers, and the latter 
of the Mm. transversi et obliqui, the M. antitragicus, and the M. helicis. 
An Jll. mandibulo-auricularis seems to be lacking. 

In the musk-ox the retro-auricular musculature shows considerable 
agreement with the corresponding musculature of our domestic animals 
of the ungulate group. \<'{e must, however, point out that the differentia­
tion into independent muscular individuals is not equally pronounced 
in the latter types of animals. By means of this examination we have 
shown that the cervico-auricular musculature and the Mm. transversi 
et obliqui are supplied by the Ramus auricularis posterior; on the other 
hand, we have not succeeded in tracing the nerve branches right into 
the M. antitragicus and the i\f. helicis. 
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11.aurtcuLo-scu.tularLs 
post.prof 

A 

!I. cervico-scutuLaris 

tl. cervtco-au.rtcul.a..rts 

M. aurtculo-scutularLs 
ant.sup 

B 

_____ I!. occLpLlo-dlLrtculil.rls mea. 

II cervLco-occLpito-aJJ.rlcula.rLs 
prof 

M. ce rvtco-dll rLcularts post.prof 
II. cervLCO-dUTiD.LlarLs meet. 

II. occLptto-a.urtcuLa,rts mea. 

/1.cervico-occiptto -aurtcula.rLs prof 

II. cervtco-aurtculilris post. pror 

Fig. 3. Ovibos B. The cervico-auricular musculature. A, left side: all muscles are 
entered; A, right side: the muscles in layer 1 have been removed, so that the middle 
layer may be seen in full. B, left side: the muscles in layer 1 and M. cervico-auri­
cularis med . have been removed to show the muscles in the profound layer. a = 

attachment of M. cervico-auricularis. 

a. The cervico-auricular musculature. 

Layer 1: 
Figs. 3, 4, 5. 

Layer 1 consists of 2 muscular individuals, the JI. cervico-auri­
cularis and the 111. cervico-scutularis, situated on the same plane and 
separated in the distal two thirds only. The differentiation has advanced 
a little farther than in Epimys norvegicus, but not quite so distinctly 
as in Dicrostonyx groenlandicus. In the rodents previously examined by 
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me layer 1 moreover varies from consisting of one single, very simple 
sheet of muscle (.Marmota), right up to comprising a number of strongly 
differentiated muscular individuals (Lepus). The medial part of the 
originating tendon is firmly cemented to the originating tendon of the 
underlying .M. cervico-auricularis medius. 

ill. cervico-auricularis. 

The M. cervico-auricularis originates from the Ligamentum nuchae 
together with the muscle mentioned below. The originating part con­
sists of a thin sheet of tendon. In the embryo the muscle is a thin sheet, 
in the adult a powerful sheet. The fibres take a parallel course in a 
latero-cranial direction out on to the Cartilago auriculae, where with 
a short tendinous transition they are attached to the Eminentia fossae 
conchae (fig. 5). The field of insertion is narrow and situated in just 
about the longitudinal direction of the cartilage of the ear, in the adult 
as well as in the embryo. 

M. cervico-scutularis. 

The M. cervico-scutularis originates, together with the muscle 
mentioned above, from the Ligamentum nuchae as a short sheet of 
tendon. The muscle runs with parallel fibres in a latero-cranial direction, 
and is attached to the margin and the under side (fig. 5) of the caudal 
corner of the Cartilago scutularis. This muscle is a little thinner than 
the previous, and in the adult musk-ox must be described as a muscle 
of spread fibres. Tracing it down below the Cartilago scutularis we see 
that the caudal fibres to all appearance are directly continued in the 
M. auriculo-scutularis anterior profundus. This condition is the same in 
the embryo and in the adult. 

The veterinary anatomy states that in the domestic ox layer 1 
consists of one muscle only, the M. cervico-scutularis, and in my opinion 
this muscle probably answers to the M. cervico-scutularis in the musk-ox. 
A corresponding muscle is found in the hog. The group of muscles which 
in the horse is designated as M. scutularis should no doubt, in part or 
altogether, be classed with the pre-auricular musculature. Judging by 
the topographic conditions, the M. cervico-scutularis of this group might 
belong to the retro-auricular muscles, a matter, however, that may 
safely be established only through an examination of the innervation 
of the separate muscular individuals. 

Layer 2: 
Figs. 3, 4, 5, 11. 

Layer 2 consists of two muscles, one situated caudally and one 
cranially, entirely separated from one another by a narrow interval. 
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13 

Fig. 4. Ovibos B, left side of the cervico-auricular and subscutular musculature, 
seen from the under side. A paramedian cut has been made dorsally on the back 
of head and on the neck, and the muscles and ear turned over. The dotted line 

indicates the hidden dimension of M. subscutulo-auricularis. 

The two muscles are the M. cervico-auricularis medius and the M. occi­
pito-auricularis medius. Two corresponding muscles are found in the 
domestic ox, in the hog, and in the horse. 

M. cervico-auricularis medius. 

The proximal end of this muscle is covered by the two muscles in 
layer 1. In the embryo it originates in the Lig. nuchae with a thin sheet 
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of tendon, the length of about a centimetre, and difficult to separate 
from the corresponding tendinous sheets in the muscles in layer 1. The 
field of origin itself reaches just as far ahead as the field of origin for 
layer 1, but not so far to the rear as the latter. It is a muscle of medium 
strength, running, with almost parallel fibres, in a lateral direction out 
towards the caudal bend of the ear cartilage; the distal end of the 
attachment is rather narrow and enters the Mm. transversi et obliqui; 
the proximal end is considerably broader and joins the area of attach­
ment of the Pars auris (figs. 5, 11). During the course from origin to 
attachment the whole sheet of muscle twists about 90°. The torsion is 
most pronounced in the distal end. 

M. occipito-auricularis medius. 

In the adult musk-ox the M. occipito-auricularis medius is a fairly 
powerful sheet of muscle, originating partly from the occipital crest, 
partly in the front part of the Lig. nuchae. In the embryo it originates 
exclusively and directly from the cranium. The cause of this difference 
in the adult and the embryo may probably be looked for in the develop ­
ment of the huge horns with their unusually broad base. The fibres 
pass, evenly converging, in a near enough lateral direction, down under 
the distal part of the muscles in layer 1, and out on to the Cartilago 
auriculae, where they are attached, directly or with short tendinous 
fibres, to the Eminentia fossae conchae, somewhat caudally to the area 
of attachment of the 1\-1. cervico-auricularis (fig. 5). The area of attach­
ment itself adjoins the distal margins of the Mm. transversi et obliqui. 

Layer 3: 
Figs. 3, 4. 

Layer 3 consists of a caudally situated, relatively thin muscle, 
and a considerably more powerful muscle, situated more cranially. 
Both are attached on the ear cartilage, more basally than the rest 
of the cervico-auricular muscles, and both, reckoned from the attach­
ment, swing in a curve, first in a dorsal, then in a medial direction, 
in across the neck and the cranium. A corresponding layer of muscles 
is found in the three domestic animals previously mentioned. 

Ill. cervico-auricularis posterior profundus. 

The M. cervico-auricularis post. prof. originates with a sheet of 
tendon from the Lig. nuchae. The origin is covered by the M. cervico­
auricularis medius. The sheet of tendon forms about half of the length 
of the muscle. The fibres in the sheet of tendon as well as the muscle 
fibres converge very strongly during their course towards the attach-
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Fig. 5. Ovibos B, embryo, left Cartilago auriculae in natural position, seen from 
the medial surface. Cartilago scutularis is seen from the under side. Mm. transversi 
et obliqui and M. concho-helicinus are entered. The fields of insertion (origin) of 
the remaining auricular muscles are indicated: a = M. cervico-auricularis; b = M. 
cervico-scutularis; c = M. occipito-auricularis medius; d = M. cervico-auricularis 
medius; e = M. cervico-auricularis post. prof.; f = M. cervico-occipito-aur. prof. 
(the small round fields marking insertion of fibres from M. subscutulo-auricularis); 
g and g' = origin and attachment, respectively, of M. subscutulo-auricularis); 
h = attachment of M. subscutulo-auricularis frontalis; i = attachment of M. auri-

culo-scu tularis posterior profundus. 

ment, which lies across Anteron 2, Anteron 1, and on the connective 
tissue between Anteron 1 and Posteron 1. In the muscular part of the 
sheet there is an indication of there being 2 portions in the embryo 
examined. The posterior portion is narrow and rather thick, the anterior 
broader and somewhat thinner (figs. 4 and 5). 
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1tl. cervico-occipito-auricularis profundus. 

This muscle is attached basally on the ear cartilage, exactly distally 
to the attachment of the M. cervico-auricularis post. prof. The field of 
insertion (fig. 5) comprises the margin of Anteron 4, Anteron 2, and the 
tip of Anteron 1, together with the connective tissue between the distal 
end of Anteron 2 and Posteron 2. Some of the fibres reach right across 
on to the tip of Anteron 5 and the margin of Posteron 2.- The caudal 
end of the muscle is covered by the muscle mentioned above (fig. 4). 
The fibres take their course, strongly diverging, from the attachment 
towards the origin, for which latter it is impossible to make a sharp 
demarcation, as the fibres enter the distal end of the muscles in the 
middle layer, and may be dimly discerned from the dorsal side (fig. 3). 

These two muscles in layer 3 are difficult to separate from each 
other near their insertion on the car cartilage, and this fact, together 
with the strange condition of origin, makes it difficult to recognize tlw 
presence of two muscular individuals. 

The muscle has no doubt originally had its origin on the neck bone 
and the Lig. nuchae, as is the case in numerous rodents. The develop ­
ment of the powerful horns has no doubt been a contributory cause to 
its being forced away from its primary field of origin, and this may 
explain the difficult demarcation of the field of origin. 

f3. Mm. auriculares proprii. 
Figs. 5, 9, 10, 11. 

The retro-auricular Mm. auriculares proprii are, compared to the 
rest of the ear muscles, all rather small. They only consist of the Mm. 
transversi et obliqui, the M. antitragicus, and the M. helicis. An M. man­
dibulo-auricularis is lacking. They all have their origin as well as their 
attachment on the ear cartilage. 

Cartilago auriculae. 

Fig. 6. 

Musk-ox Embryo B. The earlier nomenclature for the ear cartilage 
is here replaced by the nomenclature introduced by Boas ("Ohrknorpcl 
und ausseres Ohr der Saugetiere", Kopenhagen 1912). Here is a short 
collocation of the designations (names) formerly in general use, and 
the nomenclature by Boas: the Tragus plate = Posteron 4 (p 4 ), the 
Antitragus = Posteron 5 (p 5), lacking in Ovibos moschatus, and the 
Spina helicis anterior = Anteron 5 (a5). The Cartilago scutularis is 
present; it is a near enough triangular plate with rounded corners, situated 
in front of Anteron 5. The Cartilago annularis is a square plate with 
an incision in the distal margin. 
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With regard to the topography of the ear cartilage see the above 
mentioned work by Boas; we must, however, observe that the Anteron 3 
found in a single case by Boas, was not present in the embryo examined, 
nor in the adult animal. For further reference see fig. 6 and my work 
on Dicrostonyx groenlandicus (1941). 

~ 

Fig. 6. Ovibos B, left Cartilago aul'iculae, seen from the lateral side. p1- p6 = Posleron 
1- 6 (p3 is lacking). a,- a6 = Anteron 1- 6 (a3 is lacking). ia, and ia, = Incia 1 and 4. 
ip1 = Incip 1. The arrow indicates a tunnel under an arch of cartilage by a'6 • 

A = field of origin of M. concho-helicinus; B = attachment on the medial side of 
the ear cartilage of same muscle. 

Mm. transversi et obliqui. 
Figs. 5, 10, '11. 

In the musk-ox these muscular regions consist in a transverse 
muscular belt only, the fibres of which pass in the longitudinal direction 
of the ear cartilage. They take up the field between the insertions of 
the M. cervico-auricularis and the M. occip.-aur. med., distally, and the 
area of attachment (origin) of the M. subscutulo-auricularis and the 
Pars auris, proximally. On the caudal bend of the ear cartilage, the 
attachment of the M. cervico-auricularis med. enters the muscular mass. 
The muscular regions do not extend so far as the cranio-lateral bend of 
the ear cartilage, but stop just a little in front of the attachment of the 
M. cervico-auricularis, whereas they extend right round on to the caudo­
lateral bend, where they join the fibres from the Pars aur1s. 

107 2 
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M. antitragicus. 
Figs. 9, '11. 

The M. antitragicus is a small, thin, conic muscle, showing on the 
lateral side of the ear. It originates on the ear cartilage with a small 
rounded field close up against the margin of Incisura posterior 4. From 
here the fibres pass, gently converging, towards the attachment on 
Posteron 6. They are attached to the ear cartilage by means of a short, 
powerful tendon.jLike the origin the attachment too, lies close up against 
the free margin of the ear cartilage. In the domestic ox and in the horse 
the muscle has about the same placing (l\I. caudo-antitragicus); the 
same applies to the hog. 

M. helicis. 
Figs. 9, 10, '11 . 

The M. helicis, like the muscle above, is small and thin, relatively 
larger in the embryo than in the adult (cf. fig. 9 and fig. 10). It originates 
from a long, narrow field on and around the free margin of Antcron G, 
and is attached in a more concentrated field on Posteron 4, near the 
free, distally facing margin of this latter. The insertion of the M. helicis 
varies somewhat in the different mammals. In the Greenland lemming 
and Cavia its insertion is like,Yise situated on Post. 4, whilst in many 
other rodents the muscle is inserted into Ant. 5 (rabbit, hare, Alacta­
gulus, Arvicula, Epimys, Marmota, Sciurus, Hydrochoerus, Myocastor, 
and others). The fact that the M. helicis in the musk-ox is inserted into 
Post. 4, is maybe a consequence of this latter being situated close up 
against the inner side of Ant. 5. 

III. Sphincter colli profundus and its derivates. 

Sphincter colli profundus. 

In Ovibos moschatus there is very little left of the original Sphincter 
colli profundus. In this point it differs highly from the more primitive 
rodentia, nearly all of which have preserved a considerable part of a 
primitive Sphincter colli profundus. In a few cases only this sheet of 
muscle has undergone a noticeable reduction, and then as a rule because 
of the pressure exercised on it by a well developed M. massctcr. In 
other mammal groups too, we may find preserved considerable parts 
of a primitive Sphincter colli profundus. 

The present remains of the Sphincter colli prof. are presumably 
derived from the original Sphincter muscle in the neck region, the 
Sphincter colli primitivus, which during the phylogenetic evolution­
prernmably from reptiles to mammals- has wandered forward on to 
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Fig. 7. Ovibos A, left side. The greater part of the horn is imagined removed. 
M. naso-labialis superf., Platysma, Pars auris, and M. orbicularis oculi have been 
removed. The ventral part of Pars palpebralis passes into a thin, fascia-like sheet 

on the outside of the thickest part of M. masseter. 

the head, and here sent ofT derivates to the ear, the eye, and the nose. 
During this process of evolution the ventral part of the Sphincter muscle 
has, to a larger or smaller degree, been preserved as a simple muscular 
sheet, frequently divided up into cross-belts, situated ventrally to the 
ear, between the ear and the eye, ventrally to the eye, and ventrally 
to the nose. This leads naturally to a quite specific classification in the 
descriptive part of the mention of this musculature. In the musk-ox 
there is, however, no topographic basis for such classification; but it 
will, nevertheless, be used in this publication, for this reason that the 
special conditions in the musk-ox are owing to a reduction pheno­
menon only. 

The division of the Sphincter colli profundus, taken postero­
anteriorly, becomes as follows:-

1. Pars auris. 
2. Pars intermedia. 
3. Pars palpebralis. 
4. Pars ons. 

2• 
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1. Pal's aul'is. 
Figs. 1, 2, 7, 8, 10, '11, 12, 23. 

Ovibos A. In the adult musk-ox the Pars auris (figs. 1, 7) is a long, 
narrow muscular band, about 3 cm wide, which is attached on the 
caudo-lateral bend of the ear cartilage. The field of insertion is situated 
right in front of the basal part of the insertion of the M. cervico-auri­
cularis med. Part of the fibres interlace with the fibres from the M. auri­
cularis anterior inferior (fig. 10). The fibres are parallel, and the muscular 
band extends down on to the side of the neck, somewhat behind the 
angle of the jaw. The superficial fibres terminate in the sheet of con­
nective tissue from the Platysma myoides. The deep fibres terminate 
in the connective tissue deep down, right inside the dorsal margin of 
the M. sterno-mandibularis. In the embryo, Ovibos B, we find corre­
sponding topographical conditions on the left side (fig. 8). On the right 
side (fig. 12) the Pars auris is not separated from the Pars intermedia 
ventralis lying in front of it. Corresponding c·onditions are found in the 
other embryo (Ovibos C), where the Pars auris on both sides likewise 
has preserved the connection with the ventral remains of the Pars 
intermedia (fig. 23). The Pars auris has not given ofT any derivates; 
it must be considered the hindmost remainder of an original Sphincter 
colli profundus. 

The Pars auris and the said ventral remainder, where thi latter 
appears, are innervated by the Ramus colli. 

2. Pa1·s intermedia and its derivates. 

The Pars intermedia is divided into the Pars intermedia ventralis, 
only slightly developed in the musk-ox, and the Pars intermedia dor­
salis, which has differentiated into numerous muscular individuals. In 
this work these latter are collected into two groups: The pre-auricular 
musculature, and the orbito-nasal musculature. 

Pa1·s intermedia ventralis. 
Figs. 1, 2, 7, 8, 12. 

The Pars intermedia ventralis is much reduced in comparison with 
what we find in several other mammal groups. On the left side of the 
embryo (Ovibos B) there was no vestige that might be interpreted as 
being the remains of a ventral Pars intermedia (fig. 2). On the right side 
of the embryo (fig. 12) there was a distinct Pars intermedia ventralis 
of almost the same breadth as the Pars auris, but here its dorsal ex­
tension was considerably larger than in the adult musk-ox. In the dorsal 
part the fibres were somewhat diffused and slightly diverging. We must 
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Fig. 8. Ovibos B, left side. M. naso-labialis superficialis, Platysma, M. orbicularis 
oris, and M. frontalis (orbitalis) have been removed. In M. bucinatorius p. maxil­

laris post. some dorsal, profound fibres are dimly to be discerned . 

also point out that the Pars auris and the Pars intermedia ventralis 
were not differentiated into two independent muscular individuals, but 
formed a coherent sheet of muscle. In the other embryo (Ovibos C) 
there was, likewise as on the right side of Ovibos B, a ventral Pars 
intermedia in muscular connection with the Pars auris (fig. 23). In the 
two embryos the Pars intermedia ventralis is continued anteriorly by 
the ventral part of the intermediate plate, only separated by a very 
narrow fissure. Thus in a certain area the three muscle portions form 
a topographic entirety; this must no doubt be regarded as a primitive 
condition. On the left side of the adult musk-ox (fig. 1) there was in 
the connective tissue in front of the ventral part of the Pars auris, a 
couple of thin regions of muscular fibres. The hindmost of these muscular 
regions is of the same breadth, and the fibres have a similar course, as 
in the Pars auris; it is situated behind the angle of the jaw, and the 
muscular part is rather short and continues dorsally in a sheet of con­
nective tissue. The anterior muscular region is considerably broader, 
but of a lesser dorso-ventral extension. The cranial part is partly covered 
by the Platysma myoides and the rather thin tendinous sheet of the 
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latter. None of these muscular regions were in muscular connection 
with their dorsal continuation, viz. the muscular regions that must be 
regarded as the reduced intermediate plate. 

Pars intennedia dorsalis and its derivates. 

a. The pre-auricular musculature. 

In several mammals the pre-auricular musculature is divided into 
two layers. These layers are also traceable in the musk-ox, and in the 
following they are designated as the deep layer of muscles and the super­
ficial layer of muscles. 

The deep layer of muscles. 

The deep layer of muscles consists, besides of a slightly differentiated 
remainder of the original Pars intermedia dorsalis, viz. the intermediate 
plate, of the following: -

M. zygomatico-labialis. 
M. subscutulo-auricularis. 
M. subscutulo-auricularis frontalis . 
M. auriculo-scutularis anterior profun<lus. 
1\1. auriculo -scutularis posterior profundus. 
M. auriculo-scutularis inferior profundus. 
Mm. auriculares proprii. 

The intermediate plate. 
Figs. 1, 2, -12, 23 . 

The intermediate plate forms, together with the Pars intermedia 
ventralis, in many mammalia (Dicrostonyx groenlandicus, Sciurus vul ­
garis, Carnivora) a ring-shaped sheet of muscle, situated between the 
ear and the eye. In others this muscular ring is often broken on the 
side of the head, because of the pressure from the M. masseter. This 
for instance is the case in many hystricomorphous rodents. At the 
same time the intermediate plate is often reduced, and its adjacent split­
off products strongly differentiated. 

In the musk-ox, in the adult (Ovibos A) as well as in the embryo 
(Ovibos B), the intermediate plate is reduced to a small, relatively 
thin muscular band of about the same breadth as the Pars auris. It 
originates behind the Orbita outside the post-orbital arch with a thin, 
short sheet of connective tissue. The fibres are parallel, and the muscle 
passes in a ventral direction down under the tendinous sheet of the 
Platysma myoides, where they disappear in the connective tissue. On 
the right side in the embryo (Ovibos B) the intermediate plate does not 
reach so far down on the si<le of the head as on the left side (fig. 12). 
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Moreover it is broader and dorsally partly split up into sections. In 
the anterior section part of the fibres enter the M. orbicularis oculi at 
the lateral corner of the eye. The posterior part does not reach up so 
far, and the fibres disappear in the connective tissue, cranially to the 
M. auricularis anterior inferior. 

On the left side of the adult musk-ox we found, in front of the 
intermediate plate here described, a similar, but somewhat shorter and 
broader muscular region with more spread fibres. Dorsally these entered 
between the fibres in the M. orbicularis oculi, ventrally to the lateral 
corner of the eye. This muscular portion shows great resemblance to 
a Pars palpebralis, but must in the musk-ox be regarded as a cranial, 
detached part of the intermediate plate. In the other embryo (Ovibos C) 
the muscle sheet on the right side is so broad dorsally that the foremost 
fibres reach right up under the lateral corner of the eye. On the left 
side the sheet consists of two sections, ventrally stuck together for a 
short distance. The anterior section reaches farther ahead below the 
eye than do the anterior fibres on the right side (fig. 23). 

111.. zygomatico-labialis. 
Figs. 1, 2. 

The M. zygomatico-labialis is a comparatively well developed 
muscle, stretching from the zygomatic arch to the corner of the mouth. 
In the musk-ox there is nothing in the muscular topography that indi­
cates an earlier connection between this muscle and the intermediate 
plate; but the derivation of the M. zyg.-lab. from the intermediate 
plate is plainly demonstrated in other mammalia, by means of topo­
graphic examinations as well as through the innervation conditions. 
The innervation of the M. zygomatico-labialis and the intermediate 
plate through a common pre-auricular facialis branch, indicates that 
also in the musk-ox the M. zygomatico-labialis is a derivate of the inter­
mediate plate. 

The M. zygomatico-labialis consists of a dorsal, smaller portion, 
and a ventral, larger portion. The smaller portion originates in the 
connective tissue, between the fibres in the ventral part of the l\>1. orbi­
cularis oculi; in the adult musk-ox, however, the most ventral fibres 
come from a thin sheet of tendon. Orally the muscle fibres enter the 
M. bucinatorius, partly covered by the ventral, larger portion. This 
latter originates with a thin, but distinct tendinous sheet, ventrally to 
the Orbita on the cranio-lateral margin of the zygomatic arch (fig. 14). 
This portion is more than twice as powerful and broad as the portion 
first mentioned. The fibres are parallel, and the muscle takes its course 
in an oral direction, and enters the l'vl. bucinatorius just behind the 
Pars orbicularis oris, in the adult with a distinctly tendinous part, in 
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the embryos (Ovibos B and C) with a section, partly tendinous and partly 
muscular. The greater part of the Platysma myoides passes in under the 
ventral margin of the M. zyg.-lab.; caudally only, a number of super­
ficial fibres enter the M. zyg.-lab. Below the caudal, tendinous part of 
the origin we may dimly discern the Pars palpebralis. The M. zygo­
matico-labialis is presumably homologous with the lVL zygomaticus of 
the veterinary anatomy, a muscle well demarcated in the horse as well 
as in the ox and the hog. 

M. subscutulo-auricularis. 
Figs. 4 and 5. 

The lVL subscutulo-auricularis is a powerful muscle, originating on 
the under side of the Cartilago scutularis. It is divided into two portions, 
not distinctly separated from each other. This incomplete differentiation 
seems to have been brought about by a torsion of the sheet of muscle. 
The larger portion is situated almost ventro-lateraUy in relation to the 
minor portion. It originates on the cranial and lateral part of the Car­
tilago scutularis, in a posteriorly open, horseshoe field. The minor portion 
originates from the medial margin of the cartilage and a small part of 
the adjoining under side. The major portion extends in a dorso-caudal 
(caudal) direction and is attached on the ear cartilage, partly together 
with the cranial part of the M. cervico-occipito-auricularis prof., partly 
independently in a field distally to the latter. The smaller portion passes 
in a somewhat more dorsal (dorso-caudal) direction than the larger, 
and is attached on the ear cartilage in a distal continuation of the field 
of insertion of the larger portion. The free field of insertion itself stretches 
from about the margin of Ant. 4 to the caudal part of the M. transversi 
et obliqui. 

Al. subscutulo-auricularis frontalis . 
Figs. 4, 5, 20. 

The !VI. subscutulo-auricularis frontalis is a thin muscle, originating 
with a tendon from the cranium, medially to the basis of the Tubus. 
It passes with almost parallel fibres in a dorso-cranial direction and is 
attached on the under side of the Cartilago scutularis, just inside the 
cranio-lateral margin of this latter. The field of insertion adjoins that 
of the origin of the larger portion in the M. subscutulo-auricularis. The 
M. subscutulo-auricularis frontalis and the above mentioned M. sub­
scutulo-auricularis are being innervated from pre-auricular facialis 
branches (fig. 20). 

M. auriculo-scutularis anterior prof undus. 
Figs. 10, 11 . 

In the embryo (Ovibos B) this muscle is entirely covered by the 
M. auriculo-scutularis anterior superior. In the adult musk-ox the basal, 



V The Superficial Facialis Musculature of the Greenland Musk-Ox. 

t/. cerv,co-d.llrtcutarLs 

M ll.elicts 

/J dllTlCULO-SClLWLilrts 
II. aurtculo-scutul.arts tnf prof 

ant sup. 
II. ;ronto-scuUliaJ'Ls 

25 

Fig. 9. Ovibos B, lateral side of left ear cartilage showing the pre-auricular ear 
muscles. p2, p4 , p6 = Posteron 2, 4, 6; a2, a6 , a6 = Anteron 2, 5, 6; C.a. = Cartilago 

annularis; C. sc. = Cartilago scutularis. 

proximal corner is visible at the ventral margin of this muscle. It is 
a relatively powerful and short sheet of muscle, originating near the 
margin of Anteron 5. The muscle fibres pass, more or less converging, 
in a medio-caudal direction, and in the case of the greater part are 
attached posteriorly on the caudo-lateral margin of the Cartilago scutu­
laris. Part of the muscle fibres seem to continue in the M. cervico-scutu­
laris. This connection is probably of a secondary nature, arisen partly 
because the insertion fields of the two muscles on the Cartilago scutularis 
meet, partly because the fibres in the two muscles have the same direction. 
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The M. auriculo-scutularis ant. prof. answers in ongm and attachment 
to the M. scutulo-auricularis super£. med. in the horse, the ox, and 
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Fig. 10. Ovibos ,\, left ear seen from the lateral side, showing the pre-auricular 
ear muscles. The dotted lines indicate the field of insertion of the muscles belonging 

to them. 

JI. auriculo-scutularis posterior profundus. 
Figs. 5, 10, 11. 

This muscle is a small, independent muscle, the topographic con­
ditions of which do not indicate anything as to whether it belongs to 
the retro-auricular musculature or to the pre-auricular muscles. It 
originates on the medial surface of the ear cartilage on the Eminentia 
fossae conchae. The field of origin is small, situated right in front of 
the field of attachment of the i\I. cervico-auricularis. It originates with 
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a thin tendon and passes with distinctly diverging fibres in a nasal 
direction, and continues in under the M. auriculo-scutularis ant. superior. 

C.sc. 

II. a.wicuw-scutulilri..s a. ntJJro/ 

Fig. 11. Ovibos B. Left ear cartilage seen from the lateral side, showing partly pre• 
auricular ear muscles, partly fields of origin or insertion, of muscles removed. Com­
pare with fig . 9. p2 , pj, p8 = Posteron 2, 4, 6; a2, a5, a8 = Anteron 2, 5, 6. C.a. = 
Cartilago annularis. C.sc. = Cartilago scutularis. a and a' = attachment and origin, 
respectively, of M. auriculo-scutularis ant. sup., d' and d of M. antitragicus, h' and 
h of M. helicis. c = attachment of M. auriculo-scutularis inf. prof., e - attach­
ment of M. auricularis ant. inf., f = attachment of Pars auris, g = attachment 

of M. cervico-auricularis medius. 

It has a muscular attachment on the dorsal side of the Cartilago scutu­
laris. In the embryo the field of insertion is hidden by the M. auriculo­
scutularis ant. sup., but in the adult musk-ox visible at the latero-cranial 
margin of this latter muscle. 
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The M. auriculo-scutularis post. prof. presumably corresponds with 
the M. scutulo-auricularis superf. accessorius of the veterinary anatomy 
(the horse and the ox; this muscle is lacking in the hog). 

M. auriculo-scutularis inferior profundus. 
Figs. 9, '10, 11. 

The topographic conditions in the embryo (Ovibos B) are such 
that it is difficult to determine whether it is a matter of a muscle from 
the deep or from the superficial layer. It is a thin, muscular band with 
parallel fibres, originating on the lateral bend of the Tubus on Posteron 4, 
and passing in a cranio-medial direction. It is attached on the dorsal 
side of the Cartilago scutularis near the latero-cranial margin of this 
latter. In the adult musk-ox (Ovibos A) this little muscle consists of 
two portions, situated on a level with the two above mentioned deep 
muscles, and ·with the lateral margin partly covered by the M. auri ­
cularis anterior inferior. The field of insertion is of a greater extent 
than in the embryo. The outer or lateral portion is the larger, and is 
split towards the field of attachment. The minor portion is attached 
exactly ventro-laterally to the attachment of the M. auriculo-scuLularis 
post. prof. The origin and the proximal end are covered by the larger 
portion. 

The lateral lllm. auriculares proprii. 

In the examined specimens of the musk-ox we have found only 
a single muscle belonging to this group. The M. trago-helicinus, generally 
found in the rodentia, and usually stretching between Post. 4 and Ant. 5, 
is thus lacking. It is true that the muscle, in the present designated the 
M. auriculo-scutularis inferior profundus, originates from Post. 4, but 
during its course it passes Ant. 5 and continues to the Cartilago scutularis. 
The M. concho-helicinus, which is solely connected with the actual ear 
cartilage, may, on the other hand, be classed with the lateral Mm. auri­
culares proprii. 

M. concho-helicinus. 
Figs. 5 and 6. 

The M. concho-helicinus is a small, very thin muscle. It originates 
on the concave (lateral) surface of the ear cartilage, more precisely on 
Anteron 6 and the proximal, adjoining part of Anteron 5. The field 
of origin stretches in on to the cartilaginous bridge from Anteron 6. 
It is attached on the convex (medial) surface of Anteron 4 and on the 
Incia 4 facing margin of Anteron 4. The M. concho-helicinus may be 
observed from the lateral side of the car cartilage when the front and 
back margins of the latter have been forced apart. It may likewise be 
observed on the medial surface of the ear cartilage, as it passes right 
across lncia 4. 
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The superficial layer of muscles. 

The superficial layer of muscles in the musk-ox does not form any 
coherent or partly coherent sheet of muscle, as may be the case in many 
other mammalia. A contributary cause to this condition is beyond doubt 
the development of the over-dimensioned horns. It was therefore to be 
expected that in the embryo we should find more primary topographic 
conditions than in the adult. This indeed is the case, but not to the 
degree expected. The following muscles may be included in the super­
ficial layer of muscles: The M. auriculo-scutularis anterior superior, the 
M. auricularis anterior inferior, and the M. fronto-scutularis. 

;JI/. auriculo-scutularis anterior superior. 
Figs. 1, 2, 7, 9, 10, '11. 

It is here a matter of a rather powerful, fairly broad sheet of muscle, 
originating on the cranio-lateral bend of the ear cartilage. The field of 
origin is relatively narrow, and is situated on Anteron 6 and the distal 
part of Anteron 5. The fibres extend, gently converging, partly forward 
and partly, and chiefly so, in a medial direction (fig. 2). The muscle is 
inserted dorsally on the Cartilago scutularis, near the medial margin 
of this latter, in the embryos entirely covering the M. auriculo-scutularis 
post. prof. et ant. prof., but in Ovibos A not entirely so (fig. 10). In the 
adult musk-ox the basis of the horn has extended right up to the field 
of insertion of this muscle. The muscle is comparatively weaker in the 
adult musk-ox than in the embryo. The M. auriculo-scutularis ant. sup. 
is no doubt homologous with the M. scutulo-auricularis superf. dors. in 
the hog and the ox. In the horse this muscle is not separated from the 
1\1I. interscutularis and the M. cervico-scutularis. 

~f. auricularis anterior inferior. 
Figs. 1, 2, 7, 8, 9, 10, 11, 14, 23. 

The M. auricularis ant. inf. is a sheet of muscle of about the same 
breadth and thickness as the Pars auris. In the embryo it arises caudally 
on the zygomatic arch and passes with gently converging fibres in a 
caudal direction towards the ear cartilage. Here it is inserted on the 
lateral bend of this cartilage on Posteron 4. The field of insertion is 
situated between, and adjoining, the fields of origin of the Pars auris 
and the M. auriculo-scutularis inferior prof. (fig. 11). In Ovibos C, left 
side, a dorsal, narrow muscular band has been split off (fig. 23). In the 
adult musk-ox the origin is bifurcated and hidden by the descending 
horn (fig. 7). In the field of insertion the muscle fibres interlace with the 
fibres in the Pars auris. The muscle might also be called the M. zygo­
matico-auricularis or the M. depressor helicis (Cavia); together with the 
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Pars auris it is pulling the ear forward and downward. It has no con­
nection with the M. zygomatico-labialis. The corresponding muscle in 
the horse and the ox is called, in the veterinary anatomy, the M. zygo­
matico-auricularis. Neither is there in these two forms any connection 
with the i\I. zygomaticus. It is doubtful whether the muscle of the same 
name in the hog is homologous with that of the horse and the ox. 
Together with the M. scutulo-aur. superf. ventr. it more probably cor­
responds with the M. scutulo-auricularis superf. ventralis of the horse. 
In the musk-ox the i\I. auricularis ant. inf. is innervated by the R. 
temporalis. 

U. fronto-scntularis. 
Figs. 2, 9, 11, 23. 

The M. fronto-scutularis is entirely lacking in the adult musk-ox; 
it has been altogether superseded by the horn. In the embryo (Ovibos B) 
it consists of a short sheet of muscle twice as broad as the Pars auris. 
It arises on the cranium in the field which in the adult is taken up by 
the horns, and the fibres pass in the direction towards the ear, and arc 
inserted on the dorsal side of the Cartilago scutularis, near the cranio­
lateral margin of this latter. Roughly, this muscle resembles a con­
tinuation of the auriculo-scutulares muscles, and it may then be regarded 
as an M. inLerscuLularis, a muscle which, in its typical form, I have 
found only among the rodents in the Lepus genus. 

It is also possible that it should be regarded as a remainder of an 
M. frontalis (auricularis) . It is then, as in several rodents, separated 
from its orbital portion, in this type evidently because of the develop­
ment of the horn. In the elder embryo (Ovibos C, fig. 23) the M. fronto­
scutularis has already been reduced into a thin muscular region on the 
left side, with the same placing otherwise. On the right side it is divided 
into two muscular regions, a dorsal narrow muscular region, and a 
broader ventral muscular region, which latter, with diverging fibres, 
reaches ahead to the caudal margin of the intermediate plate. 

In the domestic animals previously mentioned, the scutulares group 
is well developed and differentiated into several, rather independent 
muscular individuals. It is possible that the M. fronto-scutularis is to 
be homologized with the M. interscutularis of the veterinary anatomy, 
or with part of this muscle; but judging from the topographic conditions 
in the ox, the horse, and the hog, I should take it that it ought sooner 
to be compared with the i\I. fronto-scutularis pars frontalis in the said 
three domestic animals. 

(3. The orhito-nasal musculature. 

The orbito-nasal musculature groups itself mainly around the eye, 
and consists here of the following, more or less independent, muscles: 
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Fig. 12. Ovibos B, right side, showing the connection between Pars auris, Pars 
intermedia ventralis, and the ventral part of the intermediate plate. I, II, III, IV, 
and V = Ramus temporalis, R. zygomatico-orbitalis, R. bucco-labialis sup., R. 

bucco-labialis inf., and R. marginalis mandibulae. 

Nerve branch to: 1) M. auricularis ant. inf. ; 2) M. fronto-scutularis; 3) M. auriculo­
scutularis ant. sup.; 4) M. auriculo-scutularis post. prof. ; 5) M. auriculo-scutularis 
ant. prof.; 6) subscutular muscles; 7) M. frontalis (orbitalis); 8) M. orbicularis 

oculi; 9) intermediate plate; 10) Pars palpebralis. 

The M . frontalis (orbitalis), the M. retractor anguli oculi lateralis, the 
M. orbicularis oculi, the ill. retractor anguli oculi medialis profundus. 
The M. naso-labialis superficialis has, however, advanced out on to 
the nose. 

M. frontalis (orbitalis). 
Figs. 1, 2, 13. 

The orbital M. frontalis is in the adult musk-ox a comparatively 
powerful sheet of muscle of a rather large extension. It originates from 
the Aponeurosis above the Os frontalis, medially and caudo-medially 
to the Orbita. In the adult musk-ox the caudal part of the muscle is 
partly supplanted by the broad basis of the horn. The muscle fibres 
pass, converging, in the direction of the Orbita, where part of them 
enter between the dorsal fibres in the M. orbicularis oculi. The nasal 
field of fibres joins with the free, anterior fibres in the M. orb. oculi 
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as they pass the medial corner of the eye. In this field, thus, there is 
no separation of these two muscles, and this applies to the adult animal 
as well as to the embryo. It is, however, plain to see that the i\I. frontalis 
(orbitalis) appears as a profound layer of muscle compared with the 
M. orbicularis oculi, and that anteriorly it lies on a level with the M. 
naso-labialis superficialis. These conditions support the reflections on 
the phylogenetic evolution I have advanced in my principal work on 
the superficial facialis area of the rodents. 

11'1. retractor anguli oculi lateralis. 
Fig. 23. 

The M. retractor anguli oculi lateralis, frequently found in the 
rodents, is presumably not present in the musk-ox, normally. It was 
lacking in the adult musk-ox examined, and in one embryo (Ovibos B). 
It was, however, present in Ovibos C, where it consisted of a narrow 
bundle of fibres, originating from the lateral corner of the eye, between 
the fibres in the M. orbicularis oculi. The fibres passed in a caudal direction 
and were inserted in the skin between the eye and the ear. 

3/. orbicularis oculi. 
Figs. 1, 2, 13. 

The i\I. orbicularis oculi is a superficial muscle of medium strength 
and typical appearance. A great part of the fibres originate from the 
ligament at the medial corner of the eye, and take their course, in the 
case of the inmost fibres, parallel to the margins of the eyelids, and 
back to the point of origin. The peripheral fibres are broken off, dorsally 
as well as ventrally to the eye, the free ends crossing each other. The 
ventral part of the muscle is, in the adult animal, larger than the dorsal 
part, and on the right side a greater part of the fibres from the M. zy­
gomatico-labialis enter between the fibres of the M. orbicularis oculi 
than is the case on the left side. In the embryos examined the anterior 
fibres in the intermediate plate enter the ventro-caudal part of the 
M. orbicularis oculi. This is seen most clearly on the left side in Ovibos C. 
Here the anterior bundle of the intermediate plate contacts the i\I. zygo­
matico-labialis, too (fig. 23). 

~1. retractor anguli oculi medialis profundus. 
Figs. 1, 2, 7, 8. 

The name above has come into being because the ventral part of 
the medial fibres in the M. orbicularis oculi no doubt are able to function 
as a superficial Retractor anguli. This profound Retractor oculi med. is, 
moreover, the same as the M. malaris of the veterinary anatomy. \Vhen 
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Fig. 13. Ovibos A, seen from dorsal side, showing especially the dorsal extension 
of M. naso-labialis superf., and the relations between M. frontalis (orbitalis) and the 

medial part of l\L orbicularis oculi. 

in the embryo (Ovibos B) we remove the superficial medial fibres in 
the M. orbicularis oculi (the anterior fibres in the M. frontalis orbicularis 
included) and the latero-caudal end of the M. naso-labialis, the whole 
proximal end of the M. retractor anguli oculi med. prof. appears. It 
has a weak tendinous origin, and the field of origin is situated on the 
cranium, just inside the medial corner of the eye. The fibres pass, diver­
ging, in a ventral direction down under the M. zygomatico-labialis, 
where they terminate in the connective tissue. The cranial fibres are 
the longest, and there is an anteriorly split-off bundle of fibres. The 
caudal fibres pass gently into the deep, ventro-medial fibres in the 
M. orbicularis oculi. In the adult musk-ox the fibres pass in a ventro-

107 3 
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oral direction; the anterior of these run for a distance along the lateral 
margin of the M. naso-labialis, suggesting a closer connection between 
these two muscles. 

It is possible, and maybe most probable, that the M. retractor anguli 
oculi med. prof., or the M. malaris of the veterinary anatomy, is to be 
regarded as an M. naso-labialis. The topographic picture in the musk-ox 
and the domestic ox to some degree renders this perception probable. 

1t.zyqomatico-la/J1oits 

Jpll. colli prof p patpc/Jral/,J 

II. retract-or a.nquli ocult metlfTOf 

11. 71.aJO·lahta.LLS SliflCTf 

M. n&SO·La/J/dLLS pro/ 

fma,xillaris Post. 
If. max tllo-lalllit/,is · 

Fig. 14 . Left side of cranium of an adult musk-ox . Origins of the facialis muscles 
from Ovibos A are entered. 

In the horse the M. malaris and the M. levator naso-labialis form an 
undivided sheet of muscle, a fact that points in the same direction. In 
such case the nasal part of the original sheet of muscle, that is the part 
which enters the upper lip itself, has entirely disappeared in the musk-ox 
and the domestic ox. 

JlJ . naso-labialis snperficialis. 
Figs. 1, 2, 13, 14, '15. 

The M. naso-labialis superficialis, which in the veterinary anatomy 
in the case of the domestic ox bears the name of M. levator naso-labialis, 
is a sheet of muscle of medium strength, the greater part of fibres of 
which originate from the connective tissue on the bridge of the nose. 
In the embryo (Ovibos B) a few of the lateral fibres reach in between 
the l\f. retractor anguli oculi med. prof. and the anterior margin of the 
M. orbicularis oculi. This is not the case in the adult, because the muscle 
does not extend so far, posteriorly. The fibres are strongly converging 
during their course towards the upper lip. In the nasal part of the 
muscle the fibres run almost across, in the latero-caudal parL, on the 
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other hand, almost lengthwise in the longitudinal direction of the head. 
The sheet of muscle swings laterally round the nostril, whereupon the 
fibres enter partly between the fibres in the M. orbicularis oris, partly 
into the upper lip outside this muscle. On the anterior part of the bridge 
of the nose the fibres cross those in the corresponding muscle on the 
opposite side. Between the two nostrils we find, belonging to the M. naso-

II 1ulso-la/Jta.Lts prof 

Fig. 15. Dorsal side of cranium of an adult musk-ox. Origins of the facialis muscles 
from Ovibos A are entered. 

labialis superficialis, a number of more diffused muscle fibres, which 
terminate medially to the nostril. The topographic conditions of the 
muscle correspond entirely with those of the M. naso-labialis super­
ficialis in the rodents, and it must no doubt be regarded as such. Indeed 
the innervation conditions are not explained in the case of the M. naso­
labialis superficialis of the musk-ox, but if the M. retractor anguli oculi 
med. prof. is to be regarded as an M. naso-labialis, and, because of its 
innervation, as an M. naso-labialis infraorbitalis, then the M. naso­
labialis superficialis should, in my view, be regarded as an M. naso­
labialis superficialis (infraorbitalis) (see further under N. facialis). 

3. Pars palpebralis. 
Figs. 7, 8, 14. 

The Pars palpebralis is situated inside the caudal part of the M. zygo­
matico-labialis and the dorsal midmost part of the Platysma myoides. 

3* 
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Thus it is not visible unless these superficial muscles have been removed. 
We may, however, dimly discern a little of the Pars palpebralis when 
the two covering muscles are thin. The Pars palpebralis has lost all 
muscular connection with the Pars intermedia as well as with the Pars 
oris. It is an isolated and independent muscle. A small part of the fibres 
originate between the ventral fibres in the M. orbicularis oculi, but 
most of them rise in the connective tissue on the bony, lower orbital 
margin. The fibres pass, gently diverging, in a ventral direction, and 
pass rather abruptly into a tendinous sheet of connective tissue, which 
disappears in the connective tissue on the caudal part of the M. bucina­
torius and the anterior part of the M. masseter. In Ovibos A there is an 
indication of a division of the muscle. The anterior portion of the latter 
is inserted into the connective tissue on the M. bucinatorius, whilst the 
posterior portion passes into the tendinous sheet of connective tissue 
which is attached to the M. masseter. The fact that the muscle fibres 
disappear above the thick part of the M. masseter and are replaced 
by the thin tendinous sheet, has no doubt its cause in the pressure 
exercised on the outside lying tissue by the contraction of the M. masscter. 
In my previous publications I have pointed out this condition in the 
case of several rodents. 

4. Paris 01·is and its del'ivates. 
Figs. 7, 8, 12, 14, 16, 17 . 

With the exception of the l\iI. naso-labialis superficialis the whole 
of the musculature of the muzzle belongs to this group of muscles. 
There is no primitive Sphincter. Only the M. bucinatorius p. orbicularis 
oris may be considered as an only slightly transformed remnant of a 
primitive Sphincter. To this muscular region belong the 111 . maxillo­
labialis, which is the most sharply differentiated muscle, the Jlf. naso­
labialis profondus, and the M. bucinatorius. There is no M. dilator nasi 
present in the musk-ox. 

Jll. maxillo-labialis. 
Figs. 7, 8, 1, 2, 14. 

The M. maxillo-labialis is a very powerful muscle, about 11 cm 
broad and ¼ cm thick, which rises on the upper jaw in an oblong fiel<l 
of origin, somewhat dorsally to the midmost molars (fig. 14). The fibres 
are parallel and pass in the direction of the nostril. The muscle runs 
in under the l\I. naso-labialis superf.; here the muscle fibres are con­
tinued in several tendons, which enter between the fibres, partly in 
the 1"1. naso-labialis superf., but especially in those of the M. naso­
labialis prof. The tendons are flattened distally and terminate on the 
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nasal cartilage or in the connective tissue round the nostril, laterally 
as well as medially to this latter. Part of the ventral muscle fibres in 
the embryo do not terminate in tendons, but enter, dorsally to the 
corner of the mouth, directly the M. naso-labialis superf. 

The M. maxillo-labialis is also found in the domestic ox, in which 
it has a similar appearance and corresponding extension as in the 
musk-ox. We must, however, mention that the M. maxillo-labialis in 
the veterinary anatomy bears the name of M. caninus. In the domestic 
ox it has, without sufficient topographic basis, been divided into three 
muscles: The M. levator labii superioris proprius, the M. caninus, and 

{
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Fig. 16. Ovibos B. Muzzle, seen from in front, showing the here placed portions in 
M. naso-labialis profundus. 

the M. depressor superioris. All these three muscles answer to the 
M. maxillo-labialis of the musk-ox. 

In the horse the muscle corresponding to the M. maxillo-labialis 
in the musk-ox, bears the name of M. caninus. The M. levator labii 
superioris proprius of the horse and the hog is, however, no doubt the 
equivalent of the M. dilatator nasi found in several rodents. Regarding 
this point, see my previous work on "Das oberflachliche Facialgebiet der 
Nager", 1941, and several of my monographies on the same subject. 

M. naso-labialis profundus. 
Figs. 16, H. 

Ovibos A. The head of the adult musk-ox at my disposal was 
regarding this muscle in a none too good condition. Only two plainly 
separated portions could be demonstrated, viz. a ventral and a dorsal 
portion. The ventral portion corresponds to the Pars media inferior et 
superior and the Pars anterior, and the dorsal portion answers to the 
Pars interna in the rodents examined by me, for instance in the Green­
land lemming. 

The ventral portion consists of an unusually powerful muscular 
mass originating from the middle of the upper jaw (fig. 14). The field of 
origin covers the whole of the anterior part of the middle jaw, extending 
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over the adjacent part of the upper jaw, and reaching as far back as 
the middle of the origin of the M. bucinatorius p. max. ant. 

The fibres from the anterior part of the origin take their course 
partly in a lateral, partly in a dorsal and dorso-lateral direction. The 
laterally passing fibres form a rather powerful portion of muscle, passing 
along the margin of the upper lip towards the corner of the mouth. 
The fibres enter between the fibres from the ascending part of the 
M. bucinatorius p. orbicularis oris. This portion in all probability answers 
to the Pars anterior in the rodents (f. inst. the Mus decumanus), or 
part of it. The fibres running dorsally or dorso-laterally (Pars nasalis) 
are attached partly to the cartilage of the lateral wall of the nostril, 
partly, and to a lesser degree, on the medial wall of the nostril; the 
fibres medially situated, continue past the nostril in across the origin 
of the Pars interna, which originates from a furrow in the nasal cartilage, 
dorso-caudally to the nostril. The two portions of muscle mentioned here, 
in all probability answer to the M. dilatator nasis apicalis (the veterinary 
anatomy) of the domestic ox, and the P. interna to the M. dilatator nasis 
medialis. 

The fibres from the remaining part (caudal part) of the origin, pass, 
in the case of the greater part, in a caudal, caudo-dorsal, and a caudo­
ventral direction, forming the major part of the musculature in the 
upper lip. The muscle fibres from this origin enter the Pars orbicularis 
oris, the :M. naso-labialis superf., and the ventral fibres in the M. maxillo­
labialis. 

The dorsal portion, the Pars interna, is a relatively thin sheet of 
muscle, the fibres of which arise from a deep furrow in the nasal car­
tilage, dorsally and caudally to the nostril. The fibres pass chiefly in 
a dorsal direction, and enter between the fibres in the M. naso-labialis, 
having first passed the intervals between the tendons in the M . maxillo­
labialis. There is no l\:I. hucco-naso-labialis in the musk-ox. 

JI. bucinatorius. 

Figs. 7, 8, 14, 17. 

This complex of muscle, which in many rodents is most extraordi ­
narily differentiated into independent muscular individuals, reaching its 
highest development in the Greenland lemming, is of a rather simple 
build in the musk-ox, and with no far-going differentiation into indepen­
dent portions. 

As a main characteristic may he mentioned that the muscular 
fibres mostly pass in a dorso-ventral direction, forming a simple lateral 
\Yall of the oral cavity. The \Yhole complex of muscle may he divided 
into the following portions: 
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superficial portions: 
Pars orbicularis oris, 
Pars maxillaris anterior, 
Pars maxillaris posterior, 
Pars mandibularis. 

deep muscular regions. 

Pars orbicularis oris. 
Figs. '1, 2, 7, 8. 
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The P. orbicularis oris is the last non-differentiated remnant of the 
primitive Sphincter colli prof. p. oris. In the adult musk-ox it is a re­
latively powerful muscle, the fibres of which are strongly concentrated 
caudally to the corner of the mouth. In the dorsal direction the fibres 
pass slightly diverging along the margin of the upper lip, and enter 
between the fibres in the M. naso-labialis superf. and the M. naso-labialis 
prof., especially into the Pars anterior of the latter. Here the fibres 
penetrate between the fibres in the portions of the M. bucinatorius 
situated just behind. The P. orbicularis oris occurs as a, to all appearance, 
supperficial portion. It passes gently into the part of the M. bucinatorius 
lying behind. The Pars orbicularis is homologous with the muscle of 
the same name in the domestic ox and in the horse. Together with 
the M. naso-lab. prof. p. anterior it forms an almost unbroken Sphincter 
oris, placed along the margins of the lips. 

Pars maxillaris anterior. 
Figs. 7, 8, 1, 2, 14 

The Pars maxillaris anterior answers to the P. intermaxillaris in 
many rodents (f. inst. Dicrostonyx groenlandicus). In the adult musk-ox 
there is an indication of a division into two portions. The anterior por­
tion rises ventro-medially on the Maxillare, and the fibres swing in a 
latero-caudal direction down towards the lateral line of insertion in the 
field where the Platy~ma myoides enters the M. bucinatorius. This 
portion is in muscular connection with the P. orbicularis oris. The 
posterior portion is a simple caudal continuation of the anterior, rising, 
however, more laterally on the Maxillare. The fibres likewise pass in 
a latero-caudal direction- the caudal ones more caudally than the rest 
- and enter the line of insertion, where they cross the fibres from the 
Pars mandibularis. The caudal part of this portion covers the anterior 
part of the subsequent dorsal muscular portion. This latter and the 
portions mentioned below are equivalent to the M. buccalis the 
1\1. depressor labii inferioris of the veterinary anatomy. 
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Pars maxillaris posterior. 
Figs. 7, 8. 

This portion takes origin from the upper jaw right dorsally to the 
row of molars. It is a rather thin sheet of muscle, the fibres of which 
run in a latero-ventral direction. The anterior fibres enter under the 
caudal margin of the P. maxillaris anterior. The fibres in the anterior 
part of the sheet enter the lateral line of insertion, crossing indistinctly 
the fibres from the Pars mandibularis. The fibres in the posterior part 
of the sheet seem to continue directly into the P. mandibularis. A small 
part of the sheet of muscle is covered by the M. masseter. 

spn. colli prof p orbicultirts oris 

b 

Fig. 17. Ovibos B, left side, showing the deep muscle portions (P. longitudinalis prof. 
ventralis) in ventral part of M. bucinatorius. b = longitudinally passing muscle 

fibres; a = caudal outer layer with turning fibres. 

Pars mandibularis. 
Figs. 7, 8, 1, 2. 

The Pars mandibularis forms the whole of the ventral part of the 
wall of the oral cavity. In the anterior two thirds the muscle fibres rise 
from the lateral line of insertion, and they pass, in the adult musk-ox 
in a ventro-oral direction, in the embryo chiefly in a ventral direction. 
The anterior fibres run into the upper lip together with the fibres in 
the P. orbicularis oris and the bucinatorius portion mentioned below. 
The remaining fibres terminate in the connective tissue laterally on the 
lower jaw. This portion of muscle has only an indirect connection with 
the lower jaw. 

M. bucco-labialis inferior. 
Figs.?, 8, 1, 2. 

This portion of muscles shows, mostly anteriorly, great likeness 
to an M. mandibulo-labialis in certain rodents. It is highly probable 
that the conditions in the musk-ox are showing us how an independent 
M. mandibulo-labialis may have come into being. In such case it must 
have its origin in the Sphincter colli profundus pars oris. In the embryo 
as well as in the adult musk-ox the fibres rise from the connective tissue 
on the lateral line of insertion at the anterior margin of the M. masseter. 
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First they pass for a short distance in a ventral direction, then swing 
in an oral direction, and proceed as a narrow, long muscular band along 
the Ramus mandibularis. Anteriorly they enter the ventral part of the 
lower lip. During its course the muscular band, especially in the adult 
animal, receives a small contribution of fibres from the Pars mandibularis. 
In the ventral median line of the chin the fibres cross the fibres in the 
corresponding muscle on the opposite side. In the lower lip, moreover, 
the fibres cross those in the P. orbicularis oris and the anterior part 
of the P. mandibularis. 

The M. bucco-labialis inferior is homologous with the M. depressor 
labii inferioris of the domestic ox and the horse. 

Deep muscular sheets in M. bucinatorius. 

Profound muscular regions in the M. bucinatorius appear to a 
modest extent only. Under the dorsal part of the Pars maxillaris posterior 
we thus find a thin muscular region with a longitudinal course, and 
which in the embryo (Ovibos B) may be dimly perceived through the 
Pars max. post. (fig. 8). 

Inside the Pars mandibularis and the M. bucco-labialis inferior we 
also find a thin, but more extensive layer of muscles, rising from a 
narrow thin field along the molars in the lower jaw, and which might 
be named Pars longtudinalis prof. ventralis. Posteriorly there is a thin, 
superficial field of fibres with a ventro-oral course. This layer reaches 
barely half way to the corner of the mouth. The fibres in the inside 
layer pass chiefly longitudinally, and terminate round the corner of 
the mouth, between the fibres in the Pars orbicularis oris. In the mid­
most field, part of the fibres swing in a nasal direction and interlace 
with the longitudinal fibres. 

IV. N ervus facialis. 

The present material was not particularly suitable for investigations 
of nerves, and without making use of the nitric acid method, the exam­
ination would have given poor and unsafe results. To this comes that 
in practice it is a very cumbersome, nay an almost unfeasible under­
taking, to use on such big objects the large magnifications demanded 
for obtaining safety when establishing the course of the finer nerve 
branches in the muscular sheets. Regarding the technical conditions 
pertaining to the examination of the N. facialis, I refer to my previous 
examinations on the facialis area of the mammals (1932, 1935, 1941). 

The Nervus facialis passes out of the cranium through the Foramen 
stylo-mastoideum. It immediately gives off a powerful branch: Ramus 
auricularis posterior, to the retro-auricular musculature. Then it passes 
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in an oral direction across the cheek as Ramus auricularis anterior, 
sending ofT several powerful branches. 

One of the embryos has been used especially for the examination 
of nerves, so where nothing else is mentioned in the text, it is to this 
specimen we refer. Below is given a survey of the nerve trunks to the 
superficial facialis musculature: 

1) To the dorsal, post-auricular musculature the following branches 
run: 

Ramus auricularis posterior: 
Ramus auricularis posterior, R. I, 
Ramus auricularis posterio1·, R. II, 
Ramus auricularis posterior, R. II I. 
Ramus auricularis posterior, R. I\'. 

2) To the remaining superficial musculature: 

I. Ramus temporalis, 
II. Ramus zygomatico-temporalis, 

II I. Ramus bucco-labialis superior, 
IV. Ramus bucco-labialis inferior, 
\ . Ramus marginalis mandibulac, 

VI. Ramus colli, 
VI I. Ramus platysmaLicus superficialis . 

A. The nerve supply of the dorsal, post.auricular musculature. 

Ramus auricularis posterior. 
Figs. 18, 19, 20. 

The Ramus auricularis posterior takes origin from the principal 
trunk just at its exit from the Foramen stylo-mastoideum. It runs in 
a dorsal direction and soon divides into t,rn trunks, the anterior of 
which is the most powerful. In the following the posterior trunk is 
designated R. I. Level with the medial margin of the M. subscutulo­
auricularis the anterior trunk divides into three trunks, designated 
R. II, R. III, and R. IV. 

During the first part of its course R. I gives ofT an anastomosis 
to the anterior trunk. Shortly afterwards it divides into two branch s, 
the caudal one of \Yhich branches actively on the under side of the 
1\1. cervico-auricularis post. prof., and enters this latter (1 in figs. 19 
and 20). The anterior trunk ramifies into the ~I. cervico-occipito-aur. 
prof. (2 in figs. 19 and 20), a single side branch, however, passing into 
the l\I. cervico-aur. post. prof. We find anastomoses between the two 
branches. 
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The principal trunk (R. II, R. III, R. IV) passes on the under sides 
of the two muscles mentioned above. Near the cranial margin of the 
i\L cervico-occipito-aur. prof., R. II penetrates this muscle and pro­
ceeds on the under side of the middle layer. R. III and R. IV continue 
on to the under sides of the middle and the superficial layer, respectively, 
and further along to the medial surf ace of the ear cartilage. 

---~~~,~~"'-'°'' 
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Fig. 18. Ovibos C, right side, schematic drawing of Ramus auricularis post. and the 
cervico-auricular musculature. A piece of the two profound muscles has been re­
mo\'ed. R. I- R. IV = principal branches in R. aur. post. R . I is the posterior nerve 

trunk, R. 11-R. IV form the anterior trunk. 

Nerve branch lo: 1) M. cervico-auricularis post. prof.; 2) l\L cerYico-occipilo-auri ­
culari prof. ; 3 and 3') l\L cervico-auricularis med .; 4, 4' and 4") l\f . occipito-auri­
cularis med.; 5 and 5') Mm. lransv. et obliqui ; 6) M. cerYico-scutularis; ?) M. cervico-

auricularis. 

a = M. cervico-auricularis; b = M. cervico-scutularis; c = M. cerYico-auricularis 
med. ; d = M. occipilo-amicularis med.; e = M. cerYico-auricularis post. prof.: 

f = M. cervico-occipito-aur. prof. 

R. I I consists of two branches, the caudal one of which, branching 
vigorously (3 in figs. 18 and 20), supplies the M. cervico-auricularis med. 
At the cranial margin of the muscle, a side branch swings in on to the 
top side, and out on to the caudal bend of the ear cartilage. Here the 
nerve branch had broken and could not he traced any farther. Presum­
ably it supplies the here lying parts of the Mm. transversi et obliqui 
and the i\I. antitragicus. The cranial branch enters partly the i\l. occi­
pito-auricularis med. (4 in figs. 18 and 20), partly the M. cervico-auri­
cularis medius. A smaller side branch (5 in figs. 18 and 20) passes out 
on to the ear cartilage and enters the i\Im. transversi et obliqui. 
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R. III likewise consists of two branches. Ramifying actively, the 
cranial branch supplies the M. occipito-aur. med. (4' in figs . 18-20). The 
caudal branch also takes part in the supply of this muscle (4"), and, 
with numerous small branches, in that of the M. cervico-aur. med. (3'). 
The principal branch continues to the under side of the superficial 
muscular layer, and from here supplies the 1\1. cervico-auricularis (7) 
and the M. cervico-scutularis (6). 

d 

Fig. 19. Ovibos C, right side. Schematic drawing of Ramus auricularis post. and the 
cervico-auricular musculature. The muscles in layer 1 and M. cervico-auricularis 

med. are removed. R. 1- R. IV = principal branches in R. auricularis post. 
).erve branch to: 1) M. cervico-auricularis post. prof.; 2) M. cervico-occipito-auri­
cularis prof.; 3) M. cervico-auricularis med.; 4, 4' and 4") M. occipito-auricularis 
med . ; 5') Mm. transversi et obliqui; 6 + ?) common trunk for the muscles in layer 1. 
a and b = M. cervico-auricularis and M. cervico-scutularis, respectively; c and 
d = l\I. cervico-auricularis med. and l\L occipito-aur. med., respectively; e = ~I. 

cervico auricularis post. prof. ; f = l\L cervico-occipito-auricularis prof. 

R. IV passes out on to the cranial bend of the ear cartilage, where 
it sends off a branch into the Mm. transversi et obliqui (5'). The prin­
cipal branch continues in under the M. auriculo-scutularis ant. superior. 
We did not succeed in tracing the principal branch further ahead, but 
in all probability it has continued-as is the case in all the species 
hitherto examined by me-to the l\'I. helicis. 

The topography of the muscles shows that the cervico-auricular 
musculature in the Greenland musk-ox consists of 3 layers. This answers 
to what we usually find in the carnivora and rodentia. In the Greenland 
lemming, however, we found layers 1 and 3 only (MEINERTZ '1941). The 
whole of the retro-auricular musculature must be regarded as derivates 
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of the Platysma cervicale, as shown by E. HUBER, as well as by myself, 
in the case of several species of mammals. In the musk-ox the Platysma 
cervicale has, however, been lost, while its derivates are preserved. The 

Fig. 20. Ovibos C, right side of the cervico-auricular and subscutular musculature, 
seen from the under side. A cut has been made paramedian dorsally on the back 
of head and neck, and the muscles are turned, so that they are seen from the 
under side. The nerve branches slightly schematized. R. I- R. IV= the principal 

branches in Ramus auricular posterior. 

Nerve branch to: 1) M. cervico-auricularis post. prof.; 2) M. cervico-occipito-auri­
cularis prof.; 3 and 3') M. cervico-auricularis med.; t., t,' and t.") M. occipito-auri­
cularis med.; 5 and 5') Mm. transversi et obliqui; 6) M. cervico-scutularis; 7) M. cervico­
auricularis; 8 and 9) pre-auricular nerve branches to M. subscutulo-auricularis 

frontalis and M. subscutulo-auricularis, respectively. 

a = M. cervico-auricularis; b = M. cervico-scutularis; c = M. cervico-auricularis 
post. prof.; f = M. cervico-occipito-auricularis prof.; g = M. subscutulo-auricu­

laris h = M. subscutulo-auricularis frontalis; i = M. fronto-scutularis. 

profound layer of the cervico-auricular muscles seems to have obtained 
a certain independence compared to the two other layers, as they are 
innervated by an early split-off branch (R. I) from the Ramus auri­
cularis post. As regards the Mm. transversi et obliqui, the nerve supply 
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only gives the information that they must be derived from the middle 
layer or from layer 1 of the cervico-auricular muscles. For it has been 
established that it is nerve branches from at anyrate R. II and R. IV 
that supply these muscular regions. Judging by the topographic con­
ditions the most obvious conclusion is that they must be derived from 
the middle layer, the distal end of which covers the greater part of 
them. 

Fig. 21. Schematic drawing of Ramus auricularis anterior in the musk-ox. I: Ramus 
temporalis; II: Ramus zygomatico-orbitalis; I II: Ramus bucco-labialis superior; 
IV : Ramus bucco-Iabialis inferior; V: Ramus marginalis mandibulae; VI: Ramus 

colli; VII: Ramus platysmaticus superficialis. 
:'.\erve branch to: 1) M. auricularis ant. inf. ; 2) M. auriculo-scutularis inf. prof. ; 
3) M. auriculo-scutularis ant. sup.; 4) M. auriculo-scutularis post. prof.; 5) M. auri­
culo-scutularis ant. prof.; 5') M. fronto-scutularis; 6) subscutular muscles; 7) M. 
frontalis (orbitalis ); 8) l\L orbicularis oculi; 9) l\f. retractor anguli oculi med. prof.; 
10) intermediate plate; 11) M. zygomatico-labialis; 12) Pars palpebralis; 13) broken 
nerve branch, found in Ovibos C, left side, possibly passing to l\L naso-labialis superf.; 
13') broken nerve branch, presumably to same muscle (found in Ovibos C, right 
side); 14) M. maxillo-labialis; '15 ) M. naso-labialis prof.; '16) M. bucinatorius com-

plex; 17) M. bucco-labialis inf. 

B. The nerve supply of the remaining superficial musculature. 

Ramus auricularis anterior. 
Fig. 21. 

Having sent off the Ramus auricularis posterior, the N. facialis 
passes, under the name of Ramus auricularis anterior, ventrally to the 
bony auditory meatus in the direction towards the muzzle. During the 
first part of its course it is deep and pierces the Parotis. On this stretch 
the R. auricularis ant. sends off in a ventral direction the Ramus mar­
ginalis mandibulae, which is fused together with the R. bucco-labialis 
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inferior, and, in a dorsal direction, a powerful trunk, which answers to 
the R. temporalis and R. zygomatico-orbitalis in the rodents examined 
by me. On the same stretch are sent off the considerably more slender 
trunks, the R. colli and the R. platysmaticus-superficialis. At the anterior 
margin of the M. masseter, the R. bucco-labialis superior and the R. 
bucco-labialis inferior, which is now separated from the R. marginalis 
mandibulae, form a concentrated and simple plexus, from which best 
part of the musculature of the muzzle is supplied. 

a 

IV·V 

Fig. 22. Ovibos C. Plexus orbito-temporalis. A = Ramus temporalis (I) et zygo­
matico-orbitalis (II) of the left side; B = R. temporalis and R. zygomatico-orbitalis 
of the right side. T = branches from N. trigeminus. III = Ramus bucco-labialis 
superior; IV and V = Ramus bucco-labialis inferior et marginalis mandibulae; 
VI = Ramus colli; VII = Ramus platysmaticus superficialis. a: ventral margin 

of M. auriculo-scutularis inf. prof. 

Nerve branch to: 1) M. auricularis ant. inf. : 2) M. auriculo-scutularis inf. prof.; 
3) M. auriculo-scutularis ant. sup. and M. auriculo-scutularis post. prof.; 4) the 
muscles under Cartilago scutularis (4') M. subscutulo-auricularis frontalis; 4") M. 
subscutulo-auricularis). b supplies, in Ovibos B, right side, also M. auriculo-scutu­
laris ant. prof., and c is sending a branch to M. fronto-scutularis, too; 5) M. orbi­
cularis oculi, M. frontalis (orbitalis), M. retractor anguli oculi med . prof.; 6) M. zygo-

matico-labialis; 7) the intermediate plate. 

Ramus temporalis + Ramus zygomatico-orbitalis. 
Fig. 22. 

These two trunks may be fused together in their origin. Then they 
branch actively, forming the Plexus orbito-temporalis, situated between 
the ear and the eye. From this plexus nerve branches are sent out in 
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a dorso-caudal direction to the pre-auricular musculature of the ear. 
These nerve branches answer to the Ramus temporalis in for instance 
the Greenland lemming. From the orbital part of the plexus, in a cranial 
direction, some powerful branches are sent off, answering to the R. zyg­
matico-orbitalis. These branches supply the musculature round the 
Orbita. 

The Plexus orbito-temporalis shows a very different topographic 
picture. Fig. 22 shows an example of the difference of this plexus in 
the right side and in the left side in Ovibos C. As appears it is different 
on the two sides; thus the two trunks on the left side are fused at their 
origin, whilst on the right side they are free. Roughly, however, we 
may find some agreement. In Ovibos B the Plexus orbito-temporalis is 
considerably more simple, especially on the right side (fig. 12), and the 
distribution of the nerve branches in the R. temporalis differs likewise 
from what was found in Ovibos C. 

Ramus temporalis. 
Figs. 22, 20. 

The R. temporalis consists in both embryos of several branches, 
coming from the Plexus orbito-temporalis. It has not been possible to 
carry out the examination of the nerve branches from one single plexus; 
but the four plexus on Ovibos C and B have together given information 
regarding the nerve supply of the pre-auricular muscles, except in the 
case of a single one. 

Ovibos C, left side. The ventro-caudal branch sends off a couple 
of side branches, distributing themselves in the M. auricularis anterior 
inferior (1 in fig. 22), then continues into the M. auriculo-scutularis 
inferior prof., where it disintegrates into numerous branches (2 in fig. 22A). 
The middle, caudal branch sends off a couple of branches, which like 
the dorsal branch pass in under the Cartilago scutularis to the muscles 
on the under side of this cartilage, then continue in under the :M. aur.­
scut. inf. prof., and proceed in between the M. auriculo-scutularis ant. 
superior and the l\I. auriculo-scutularis post. prof., supplying these two 
muscles. 

Ovibos C, right side. The topographic picture of the H. temporalis 
diverges from that of the R. temporalis of the left sirle. The dorsal 
branch (4' in fig. 22) passes in under the Cartilago scutularis and sup­
plies the M. subscutulo-auricularis frontalis (fig. 20). Two other branches 
also pass in under this cartilage, take their course laterally to the said 
muscle, branching actively in the powerful ill. subscutulo-auricularis. 
The l\I. auricularis ant. inf. is supplied by an independent branch (1) 
from the basis of the plexus. The M. auriculo-scutularis inf. prof. 1s 
supplied through several small branches (2) from the plexus. 
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Ovibos B, right side (fig. 12). The ventral branch passes under the 
M. auriculo-scutularis inf. prof., proceeds in between the M. auriculo­
scutularis ant. sup. and the M. aur.-scut. post. prof., and supplies these 
two muscles together with the M. auriculo-scutularis ant. prof. The 
dorsal branch sends ofT a side branch to the M. fronto-scutularis. 

From the above it appears that the R. temporalis is supplying all 
the pre-auricular muscles. An exception, however, is the M. concho­
helicinus, the innervation of which we have not succeeded in establishing 
with safety. There is hardly any doubt, though, that this muscle, like­
wise as in the rodentia and carnivora, is being innervated from the 
R. temporalis. 

Ramus zygomatico-orbitalis. 
Figs. 22, 24. 

The nerve branches forming the R. zygomatico-orbitalis all originate 
cranially from the Plexus orbito-temporalis. Most often all nerve branches 
are united, in the dorso-cranial corner of the plexus, as a rather powerful 
trunk, which shortly afterwards begins to branch before entering the 
muscles they supply. This is how we find conditions in Ovibos C and on 
the right side in Ovibos B (fig. 12). On the left side in Ovibos B two 
powerful branches issue from the plexus. 

Laterally to the lateral corner of the eye this nerve trunk is rami­
fying vigorously. The greater part of these branches supply the dorsal 
as well as the ventral part of the M. orbicularis oculi. A couple of the 
dorsal branches dissolve in the rather powerful M. frontalis (orbitalis). 
All the other dorsal branches distribute themselves in the dorsal part 
of the l'vl. orbicularis oculi, one of the branches reaching right ahead 
t.o the muscle fibres in front of the medial corner of the eye. 

Despite a thorough search on both sides, in Ovibos C as well as 
Ovibos B, none of the nerve fibres could be traced to the M. naso-labialis 
superficialis. So this muscle cannot- unless future examinations are able 
to establish a supra-orbital nerve supply- be of a supra-orbital origin. 

Most of the ventral branches distribute themselves in the ventral 
part of the M. orbicularis oculi, right ahead to the muscle fibres at the 
medial corner of the eye. A single, ventrally situated, branch dissolves 
in the M. retractor anguli oculi med. prof. (Ovibos C). None of tlrns~ 
branches could be traced to the M. naso-labialis superficialis. 

From the common ventral part of the R. temporalis and the R. zygo­
matico-orbitalis, in Ovibos C as well as B, a nerve branch originates 
which passes ahead between the eye and the R. auricularis anterior. 
This nerve branch passes in under the intermediate plate, sending off 
a side branch (7 in fig. 22), which dissolves in this muscle (Ovibos C, 
left side, fig. 24). Then it (6 in fig. 22) continues forwards and supplies 
the M. zygomatico-labialis. 

107 ,, 
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On the right side of Ovibos C the topographical conditions of the 
nerve trunk to the M. zygomatico-labialis, are somewhat altered. After 
the issue of the side branch to the intermediate plate, it continues 
undivided to the caudal margin of the Pars palpebralis. Here it sends 
off a powerful side branch, broken by mishap, under such circumstances 
that there was cause to presume that it would have been supplying 
the M. naso-labialis superf. On the left side in Ovibos C (fig. 24) the 
three branches arise which supply the Pars palpebralis from the R. bucco­
labialis superior on a distance caudally to the Plexus buccalis. The 
connection between these three branches and the R. bucco-labialis sup. 
is, otherwise, rather loose on a long distance to the rear. The anterior 
of the branches is exclusively supplying the P. palpebralis. The two 
other branches merge, the common branch partly supplying the anterior 
part of the P. palpebralis, and partly sending off a rather J)OWPrful 
branch, which passes in the direction towards the J\I. naso-labialis supel'I'. 
and presumably supplies this muscle; this, however, could not be esta ­
blished with safety, as it was broken shortly before reaching the muscle. 

Should it turn out to be the case that the here mentioned, broken, 
nerve branch actually does supply the M. naso-labialis superf., then it 
must be an :M. naso-labialis superf. infraorbitalis, corresponding with 
what we find in the hystricomorphous rodents. In these rodents both the 
M. naso-labialis superf. (infraorbitalis) and the M. retractor anguli oculi 
med. prof. are innervated by infraorbital branches. In the musk-ox the 
M. retractor anguli oculi med. prof. is innervated infraorbitally, and tlw 
lVJ. naso-labialis superf., according to the above, possibly too. 

There is a distinct separation between the pre-auricular ear muscles, 
the intermediate plate, and the orbito-nasal muscles. \Vhen in some 
cases the intermediate plate (figs. 12 and 23) through interlacing gets 
into contact with the ventral part of the M. orbicularis oculi, it is no 
doubt a matter of a secondary condition. The innervation of these 
muscular groups is plainly separate (fig. 22). The nerve branches to the 
pre-auricular ear muscles rise from the caudal part of the Plexus orbito ­
temporalis and no doubt originate from the R. temporalis; the l'ro11to ­
orbital musculature is innervated from the R. zygomatico-orbitalis, and 
the intermediate plate and the M. zygomatico-labialis from an indepen­
dent branch from the basis of the plexus, or from the common trunk 
for the R. temporalis and the R. zygomatico-orbitalis. 

In dealing with the musk-ox we cannot use the topography of the 
muscles- as done for instance with the rodentia and carnivora- to show 
that the orhito-nasal musculature and the pre-auricular ear muscles origi­
nate from the cranial and the caudal part of the intermediate plate, respec­
tivPly. The nPrve supply through the R. temporalis et zygomatico-orbitalis 
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shows, however, a phylogenetic community. The nerve supply of the 
intermediate plate and the Jlf. zygomatico-labialis through a common branch, 
shows furthermore that the 111. zygomatico-labialis is a derivate of the 
Sphincter colli profundus p. intermedia, and that it is not a derivate of 
the Sphincter colli prof. p. oris, which one might assume considering its 
topographical placing. 

Fig. 23. Ovibos C, left side, showing the innervation through Ramus rolli (VI) anrl 
H. platysmaticus superficialis (VII), and the nerve supply of the intermediate plate 
(7) and M. zygomatir-o-labialis (6). I + II = Hamus lemporalis <'I zygomatir·n-

orbitalis; III = H. bucco-Iahialis superior. 

The course of the Ramus auricularis anterior across 
the M. masseter. 

Fig. 21,. 

After the giving ofT of the pre-auricular nerve trunks mentioned above, 
the R. auricularis ant. passes, as mentioned previously, across the M. 
masseter. In many rodents the R. auricularis ant. is, in this part of its 
course, divided into three trunks: The Ramus bucco-labialis superior, 
the Ramus bucco-labialis inferior, and the Ramus marginalis mandibulae. 
In the musk-ox the first mentioned of these three trunks is an indepen­
dent trunk. The R. bucco-labialis inferior and the R. marginalis mandi­
bulae form one common trunk, which passes along the caudal and ventral 
margin of the lower jaw. Not until the anterior margin of the M. masseter 
do the two trunks separate, the R. bucco-labialis inf. entering the 
Plexus huccalis, whilst the R. marginalis mand. continues to the ventral 
part of the Bucinatorius complex. 
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Ple.'tus buccalis. 
Fig. 24. 

The Plexus buccalis is situated at the anterior margin of the 
M. masseter. It is formed of the fibres from the Ramus bucco-labialis 
sup., together with the fibres in the R. bucco-labialis inf., which near 
the plexus are split off from the R. marginalis mandibulae. The Plexus 
bn<>calis supplies the whole of the musculature of the muzzle, with the 

Intermectiiilc plate· 
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Fig. 21._ O,·ibos C, left side. Oullinc of 11 . auricularis anterior, slightly schemalized . 
I+ II = R. temporalis et zygomalico-orbitalis; Ill = H. bucco-labialis sup . ; 
IV = R. bucco-labialis inf.; V = R. marginalis mandibulae ; VI = Ramus colli ; 
VII = H. platysmaticus superficialis. a = Plexus orbito -temporalis; h = PJpxus 

buccalis. ·1 - 5 as in fig. 22. 

Nerve branch lo: 5') M. frontalis (orbitalis); 5") M. orbicularis occuli; 5"') 1\1. 
retractor anguli oculi med. prof.; 6) M. zygomatico-labialis; 7) "intermediate plate" : 
8) Sphincter colli prof. p. palpebralis; 9) nerve branch, presumabl~· lo ~I. naso ­
lahialis superficialis; I 0) l\L maxillo-labialis; 11) P. orbicularis oris; 12) JI. b1wi11a -

torius; '13) M. bucco-labialis inf.; H ) M. naso -labialis prof. 

exception of the M. zygomatico-labialis (and the i\I. naso-labialis super­
ficialis). 

Ovibos C, left side. In the dorsal corner of the Plexus buccalis the 
fibres unite into a powerful trunk, which passes in under the M. zygo­
matico-labialis, appearing at the dorsal margin of the latter. From this 
trunk four branches are sent off, which enter the M. maxillo-labialis 
from the ventral margin of this muscle. The remaining part of the trunk 



V The Superficial Facialis Musculature of the Grec11la11d l\lusk-Ox. 5:J 

ramifies in the M. naso-labialis prof. From the ventral margin of the 
trunk several branches go out, which supply the intermediate and 
anterior dorsal part of the M. bucinatorius. 

From the midmost part of the plexus a number of more slender 
fibres issue, passing partly to the anterior and midmost part of the 
M. bucinatorius, partly to the Pars orbicularis oris, and to the anterior 
part of the M. bucinatorius, ventrally to the attachment of the Platysma. 
A single branch supplies the M. bucco-labialis inf. (Depressor labii 
inferioris), which also receives fibres from the, towards the lower lip 
passing, R. marginalis mandibulae. The R. marginalis mandibulae sends 
its remaining fibres out into the ventral, anterior part of the M. bucina­
torius and into the Pars orbicularis oris. 

On the right side in Ovibos C and in Ovibos B we found principally 
the same conditions, even though there were of course several topo­
graphic variations. 

Ramus colli. 
Figs. 23, 211. 

Ovibos C, left side. In this embryo the Ramus colli originates from 
Lhe R. auricularis ant., between the origin of the R. marginalis mandi­
bulae and the R. temporalis et zygomatico-orbitalis. It passes on the 
inside of the Sph. colli prof. p. auris, ramifying in this muscle. The 
R. colli is rather slender, answering to the comparatively slender Pars 
auris. On the right side the R. colli originates with two branches, which 
we have not traced in details. 

Ramus platysmaticus superficialis. 
Fig. 23, 24. 

The Ramus platysmaticus superf. has been traced in all details 
only on the left side in Ovibos C. It originates with two roots from the 
Ramus auricularis ant., somewhat in front of the origin of the Ramus 
eolli. On a short distance the two roots merge into a single trunk, after 
which they divide into a dorsal and a ventral branch. These pass for 
some distance on the inside of the Platysma myoides, before with 
numerous branches they dissolve in this muscle. The R. platysmaticus 
superf. is considerably more powerful than the R. colli. A corresponding 
topographic picture was found on the left side in the adult musk-ox. 
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Summary 
of the superficial facialis musculature and its innervation 

in the Greenland musk-ox. 

\' 

From the tabular survey below appears briefly which facialis 
muscles we have found in the Greenland musk-ox; these muscles arc 
given in the first column. The nerve supply of these muscles is seen 
in the second column, and in the third column is stated from which 
muscular region the separate muscles originate. \\ hen in the case of 
somr muscles there is no mention of the innervation, this is due to Lhc 
fact that by the examination there has noL been sufficient material 
available to safely establish the nerve supply of these muscles. 

The result of the present work is briefly the following: \Yr ha Vl' 

given an account of the topography of the muscles of the superficial 
facialis area, and of the innervation of the muscles examined. In broad 
outline this examination confirms the fundamental results of H II n 1m' s 
investigations on the facialis area in the carnivora, likewise as iL also 
confirms the results of my own corresponding examinations ol' I hP 
rodentia. 

The cervico-auricular musculatmc is divided into three layers, and, 
like the remaining retro-amicular musculature, it has its origin in the 
Platysma cervicale, which in the musk-ox has entirely disappeared. The 
presence of a well developed Cartilago scutularis is the cause of several 
muscular individuals being attached, besides to the car cartilage, to 
Lhc former cartilage, too. This is the case especially with the pre-auricular 
car muscles. In the musk-ox the pre-auricular car muscles, the inter­
mediate plate, and the orbito-nasal muscles arc without muscular con­
nection with each other. The conditions of the topography of the muscles 
therefore do not show the closer phylogenetic connection; this con­
nection is traced through the innervation conditions, as these groups 
of muscles arc supplied from the Rr. temporalis et zygomatico-orbitalis, 
with the reserve, however, expressed in the table below. 

Of special interest is the ventral extension of the intermediate plaLP. 
In several cases the ventral part of the latter forms a natural cranial 
continuation of the Pars auris et intcrmcdia vcntralis, and this must 
be taken as a primary condition, pointing to an original, undivided and 
widespread, ventral Sphincter colli profundus. 

The M. zygomatico-labialis is entirely without muscular connection 
with the intermediate plate. As to the phylogenetic relationship with 
the original Pars intermedia dorsalis there can be no doubt, as it is 
innervated by the same nerve branch as the intermediate plate. 
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Ramus anricnlaris posterior supplies 

i\l. ccr\'ico-auricularis, layer 1 .. ... ... . .... .. . . .. . 
i\T. rervico-scutularis, layer 1 ... . . . . .. .. ... . .... . . 
:\f. cervico-auricularis med., layer 2 . .. .. .. . . .. ... . 
:\I. occipito-anricularis med., layer 2 . ............ . 
111. cervico-aur. post. prof. , layer 3 . . . ...... ... . .. . 
i\l. cc>rvico-occipito-aur. prof., layer 3 . ... . ... .. .. . 
:\Im. transversi et obliqui ............ . ... . ..... . 
i\l. antitragicns .. ...... . ......... . ........ . .... . 
i\l. hclicis .. . . . . .. ... . . ..... .. . .. . . . ...... . . . .. . 

Hamus anricularis anterior supplies 

Intermediate plate . .. .. .. . .... . . .. .......... . . . 

i\l. zygomatico-labialis . .. . .. .. . . ..... ..... . . .. . . . 
i\l. subscntnlo-auricularis ....... . ............ .. . . 
i\l. subscntulo-aur.-front.alis ..................... . 
i\l. auriculo-scutularis ant. prof . ... . .. . ....... ... . 
i\l. auriculo-scutularis post. prof . ... . . . . ... . ..... . 
:\l. a uriculo-scntnlaris inf. prof ............. . ..... . 
:\I. concho-helicinns ... ... .... . ... . . . ..... . . . . . . . 
:\I. auricnlo-scntularis ant. sup . ...... .... . . . ... . . . 
:\l. auricnlaris ant. inf ............. .. ..... .... .. . 
i\l. fronto-scutularis ..... . ...................... . 
:\I. front.alis (orbicularis) . . . . .... ... . ... . . . ... ... . 
i\l. retractor angnli ocnli lateralis ......... . .. ... . 
:'II. orbicula ris oculi ...... . ...... .. . . ........... . 
:\I. rrtractor angnli oculi med. prof. ......... .. .. . 
i\l. naso-labialis superf . ... .. . .. . . .. ........ . ... . . 
i\l. maxillo-labialis . .... . . . .. . . ..... . . .. .. . . .... . 

i\l. naso-hthialis prof. ... . ..... . . . .. . ... . . . ... . .. . 
:\I. bu!'inatorius .. .. .. .. . ..... . . .. ... . . . . . .. . . . . . 
i\l. hucco-Jabialis inf. . .. . ... .. . . . ..... ..... .. ... . 

Sph. colli profundns p. a uris ...... .. ............ . 
Sph. colli prof. p. intermeclia ventralis . ... ....... . 
Sph. colli prof. p. palpebralis ..... . .. . ..... . . . . . . . 
Platysnui myoides ......................... . ... . 

nerve 

H. III 
R. IJI 
R. II 

H. II + H. III 
R. I 
H. I 

H. II + H. IV 
(?) 

U) 

I clerivate from 

l'latysma 

nerve I clerivate from 

II Pars intcrmedia 
dorsalis (prim.) 

II 
I 
l 

l 
I 

(?) 
] 

I ,, (prim.) 
I 
II 
JI 
lJ 
II 
(? ) 

Plexus buccalis l'ars oris 
(Ill-IV) 

Plexus buccalis I 
(Vl-V) 

VI Sph. colli prof. 
VI 
III 
VII Platysma 

H. I - H. IV arc post-auricular nerve trunks. 

orbitalis. III = R. buceo-labialis superior. 

R. marginalis mandibulae. 

J --= H. temporalis. 11 = H. zygomatico 

IV = R. bucco-labialis inferior. VII= 
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The l\1. bucinatorius is, compared with the corresponding muscle 
in the rodents, of a simple build, and only divided into few portions. 
A ventral portion, the M. hucco-labialis inferior, is relatively independent, 
but is still in muscular connection with the M. bucinatorius itself. Its 
topography has so strong a resemblance to the lVI. mandibulo-labialis, 
not infrequently found in the rodents, that here we presumably arc 
confronted with a stage of development which gives us the understanding 
of how the M. mandibulo-labialis may have come into being. 

The insufficient examination of the nerve supply of the M. naso­
labialis superficialis makes the placing of this muscle somewhat unsaf P. 

The topography points to its being a superficial muscle. The supra­
orbital facialis branch does not seem to continue to the M. naso-labialis 
superf., whereas we found broken infra-orbital facialis branches which 
must he presumed to continue out into the muscle. Until new inves­
tigations arc available, it will he most reasonable to take it that this 
muscle is an infra-orbital M. naso-labialis superficialis. 
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