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     The suboccipital muscles of the Formosan monkey consisted of four mus-
   cles, namely the Mm. obliquus capitis superior et inferior and Mm. rectus 

   capitis posterior major et minor, The author considered the state of ori-
   gin, insertion, innervation and arterial distribution of these muscles using a 

   relatively large sample of cases for the determination of the standard 
   types. 

   Studies involving a large number of cases, with statistical conside-
ration of the findings, have rarely been done on the Mm. suboccipitales 
of primates, particularly for any single species of macaca. The present 
study was conducted as part of the "Anatomical Study of the Formosan 
monkey" being continued by this department under the supervision of 
prof. J. Satoh, using a large number of cases to determine the normal 
form (typical type) of various characteristics by statistical considera-
tion of the findings. 

 The material for study consisted of 41 bodies (male 22, female 19) 
of adult Formosan monkey (Macaca cyclopis, shwinhoe) selected at ran-
dom from among the Satoh collection preserved in this department. 
All observations were done with the utmost care using magnifying 
lenses with an illumination attachment. 

   The Mm. suboccipitales (Mm. occipito-vertebrales) appear to be 
suboccipital muscles in view of their location, but their origin and 
insertion put them into the deep cervico-occipital muscle group (Figg, 
1 and 2). 

   1. M. obliquus capitis inferior 
   This muscle, which arises from the spinous process of the second 

cervical vertebra, forms a fusiform belly that runs latero-upward and 
slightly forward to insert into the transverse process of the first 
cervical vertebra.
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Flg I SubocciPital muscles (posterior aspect) 
(On the lert side the arteries and nerves have been removed) 

In rare cases' besides being innervated by the second cervical 
nerve' an additional medial branch from the first cervical nerve may 
enter from the upper edge of the lateral Side (3.8%) or the nerve 
supply may be by only the medial branch Of the first cervical nerve 
(1 ' 3%) . 
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In man, this muscle is reported to be doubled in rare instances 
(Macalister), or the muscle bundle may separate and extend as far as 
the mastoid process (Dursy). Such insertion of one part of the muscle 
bundle into some other site has also been found in Gorilla by Deniker 
and in Chimpanzee by Gratiolet, but such a variation was not noted in 
Macaca cyclopis. 

The nerve supply is said to be always by both the first and second 

cervical nerves in man (Eisler) which differs from the situation in 
Macaca cyclopis where innervation is almost always by only the second 
cervical nerve. 

2. M. obliquus capitis superior 
This muscle, arising from the process of the first cervical verte-

bra, gradually increases in medio-lateral width to from a flattened cy-
linder as it runs upward and slightly medialward. At its insertion into 
the area below the inferior nuchal line, it spreads out in nearly a 
triangular form. 

Moreover, the state of insertion is such that the insertion of the 
deeper muscle bundles is farther down away from the inferior nuchal 
line so that the entire length of the deepest muscle bundle is only 
about half of the total length of the most superficial muscle bundle. 

Furthermore, the medial edge of this muscle lies a little on top of 
the insertion of the M. rectus capitis major, but they are not adhered 

to each other. 
An exceptional case was found in wbich the M. Iongissimus cer-

vicis, not only inserted into the transverse process of the atlas but 
the greater part of the muscle bundle extended latero-upward beyond the 

transverse process to continue into the lateral edge of the upper part 
of this muscle (1.3%). 

Table 2. Nerve supply In m obllquus capltls supenor 

cervical nerves lef t 

cl , c2 
cl 

Nerve supply (Table 2) 

This muscle is usually 
cervical nerve which enters 
(90%). Occasionally, there 
tion to the first cervical 
cervical nerve that enters 
(10f,~~0) ' 

6 ( 15.",~.) 

34 ( 85~~) 

right l ' both Sldes 

2 ( 5~~) 1 8 ( Io~6) 

38 ( 95~) 72 ( 90~) 

innervated by the medial branch of the first 
from the lower lateral edge of this muscle 
are cases which are supplied by, in addi-
nerve, a medial branch from the second 
this muscle from the lower dorsal surface 



THE MUSCULI SUBOCCIPITALES OF THE FORMOSAN MONKEY 

~.. 

"~~* 

' ~ ~ ~ ' ~ ~=='~= M'semiSPinaliS capitis 

?~ j~~~~ ^inor 
(/~ 

----- --M' obhquus capitis s~perior 

~~~ ~M' rectus capitis posterior 

' "'j ~ ~~~~~~~'~~~ M' rectus capitiS Posterior 

maior 

condyl~s occipitahs'---

rig. 2 Muscular attachments on the cranial bone 
(posterior aspect) 

In man, separation of this muscle into 2 Iayers has been reported 
(Flower and Murie, Macalister), but such a separation or insertion 
into the mastoid process such as reported in Chiromys by Zuckerkandle 
could not be found in Macaca cyclopis. 

3. M. rectus capitis posterior major 
This muscle, which arises from the spinous process of the second 

cervical vertebra, spreads out mildly like a fan as it courses latero-
upward. This muscle enters beneath the medial edge of the M. ob]i-
quus capitis superior. At the same time, this muscle lies on top of the 
lateral edge of the M. rectus capitis posterior minor. Therefore, this 
muscle inserts by a considerably thick bundle into the area on the 
10wer surface of the inferior nuchal line of the occipital bone below 
the insertion of the M. obliquus capitis superior and on the latero-
lower side of the M. obliquus capitis posterior minor. 

Furthermore, the upper margin of the insertions of this muscle and 
the M. obliquus capitis posterior minor forms an arch which extends 
to the occipital protuberance. 

Exceptional cases included I case in which the muscle bundle of 
the lateral 1/4 of this muscle showed partial longitudinal separation 

(1.9%) and I case in which there was complete separation into 2 
layers except at the area of origin (1.3~~). 
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Nerve supply (Table 3) 

This muscle is supplied by the dorsal branches of the first and 
second cervical nerves. 

Usually, innervation is by I to 3 branches from only the medial 
branch of the first cervical nerve which enter from the dorsal surface 
of the belly of this muscle (76.3~) while, in other cases, there is the 

additional supply by the medial branch of the second cervical nerve 
(23 . 8%) . 

Further, in the latter instance, the condition of inne.rvation may 

be devided into 2 forms. That is, the second cervical nerve may 
cross over the dorsal surface of the belly of the M. obliquus capitis 
inferior and run medio-upward to directly supply this muscle by ente-
ring from the dorsal surface of the belly, or the branch supplying the 
M. obliquus capitis inferior may further divide and extend to supply 
this muscle from the dorsal surface of the belly. 

Eisler claims that the origin of this muscle is displaced downward 
in lower mammals, but the state of origin as well as the nerve supply 
in Macaca cyclopis is very similar to that in man. Further, in man, 
the exceptional finding in Macaca cyclopis of longitudinal separation 
into the medial and lateral muscle bundles is said to be relatively 
frequent (Eisler), while others report that such divis~ion into 2 parts is 

rare (Mori, 4%). 
Moreover, there are reports of union of the muscles of each side 

(Mori) or receipt of. accessory slips from the M. rectus capitis poste-

rior minor or the M. obliquus capitis inferior (Mori, 8.0%), but such 
findings could not be found in my cases of Macaca cyclopis. 

Separation into the deep and superficial layers, such as found in 
my cases of Macaca cyclopis, apparently has not been reported else-
where . 

4. M. rectus capitis posterior minor 
This muscle, which arises tendinously as a strong muscle bundle 

from the spinous process of the first cervical vertebra, spreads out in 
fan shape in upward and latero-upward direction. The lateral part of 
this muscle bundle is covered by the medial part of the M. rectus 
capitis major and inserts almost entirely by muscle into the lower part 
of the inferior nuchal line of the occipital bone. 

The upper margin of the insertion of this muscle forms an arch 
with convexity toward the origin and, therefore, the medial tip of the 
upper margin is adjacent to the medial tip of the inferior nuchal line 
but the more lateral portion becomes farther below the inferior nuchal 
line . 

An exceptional case was noted in which an incomplete superficial 
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longitudinal separation was present at about the middle of this muscle 
(13%) . 

Nerve smpply 

This muscle is supplied solely by the medial branch of the first 
cervical nerve. This nerve after innervating the M. rectus capitis 
posterior major enters from the dorsal surface by piercing this muscle 
near its medial edge. There was no case, such as in man, in which 
the occipital nerve contributed in addition to the first cervical nerve. 

The above condition noted in Macaca cyclopis considered to be the 
normal type in man. also (59.8%), but this muscle may also frequently 
be absent ,(25.4%) , and the separation of this muscle into 2 or 3 parts, 

the signs of which could be found in my cases, is reported to be pre-
sent in a few cases (Mori). 

5. M. atlanto-mastoideus 

This is a small muscle located on the lower surface of the M. 
splenius, medial to the M. Iongissimus capitis, and is supplied by the 
dorsal branch of the first cervical nerve. According to Mori, it is a 
separation from the same anlage as the M. Iongissimus capitis and M. 
obliquus capitis superior. 

In man, its presence is exceptional (17.5~~, Mori) and has been 
reported in Gorilla (Sommer, Eisler) and Chimpanzee (Gratiolet) but 
not a single case could be found in Macaca cyclopis. 

6. The arteries supplying the Mm. suboccipitales 

The A. cervicalis profunda, as it ascends_ between the M. semi-
spinalis capitis and M. transverse spinalis, gives off branches to these 
muscles, and then, after anastomosing with the branches of A. verte-
bralis that emerge from between the first and second transverse pro-
cesses and from between the second and third transverse processes, it 
passes in medio-upward direction across the dorsal surface of the belly 
of M. obliquus capitis inferior, M. rectus capitis posterior major and 
M. rectus capitis posterior minor, but during its course branches are 
given off to these muscles. 

On the other hand, the branch of the A. vertebralis which emer-
ges from the space formed between the base of the skull and the first 
transverse process, in other words, by the M. obliquus capitis superior 
and inferior and the M. rectus capitis posterior major, progresses 
medio-upward along the medial edge of the M. obliquus capitis superi-
or to the vicinity of the medial portion of the insertion of the M. 
obliquus capitis superior where it anastomoses with the A. occipitalis, 

but during its course branches are given off to the dorsal surface of 
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the M. obliquus capitis superior and M. rectus capitis posterior major 

and minor. 
Furthermore, the A. occipitalis as it runs medialward along the 

line of insertion of the M. obliquus capitis superior, gives off branches 

to the dorsal surface of this muscle, but in rare instances, it is well 
developed and gives off branches to the dorsal surfaces of the M. 
rectus capitis posterior major and minor in the region near their inser-
tion . 

Summary 

The term 
simply a name 
a p pro priately 

grou p . 

Mm. suboccipitales applied to this group of muscles is 
from the topographical anatomical standpoint and more 
it should be called the deep cervico-occipital muscle 

1. M. obliquus capitis inferior 

The origin is from the transverse process of the second cervical 
vertebra and inserts into the transverse process of the first cervical 
vertebra . 

No duplication, separation or abnormal form of this muscle could 
be found. 

Nerve supply most frequently is by only the medial branch of the 
second cervical nerve with rare cases in which there is the addi-
tional p,articipation by the medial branch of the first cervical nerve 
besides the second cervical nerve or there may be supply by only the 
first cervical nerve. 

2. M. obliquus capitis superior 
This muscle arises from the transverse process of the first cervi-

cal vertebra and inserts into the lower region of the inferior nuchal 
line . 

The nerve supply is usually by the medial branch of the first 
cervical nerve and there occasionally is supply by the medial branch of 
the second cervical nerve as well as the first cervical nerve. 

3. M. rectus capitis posterior major 
The origin is from the spinous process of the second cervical 

vertebra and inserts into the surface below the inferior nuchal line of 
the occipital bone. 

The nerve supply is by the dorsal branches of the first and second 
cervical nerves. 

Exceptional cases in which there is partial separation of the muscle 
bundle into 2 parts or separation into deep and superficial layers were 
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found．

　　　　4．M．rectus　capitis　posterior　minor

　　　　The　origin　is　from　the　spinous　process　of　the　first　cervical　vertebra

and　insertion　is　into　the　inferior　nuchal　line　of　the　occipital　bone．

　　　　The　nerve　supply　is　by　the　first　cervical　nerve．

5．　M．atlanto－mastoideus

Not　a　single　case　was　found．

　　　　6．Arteries　that　supply　the　Mm．suboccipitales

　　　　The　arteries　distributed　to　these　muscles　are　branches

A．cervicalisprofunda，A．vertebralisand　the　A．occipitalis．
from　the
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