
U.B.C. LIBRARY 

CAT. NOAfo,*?\M&jBtLa£&J3jL 
THE ANATOMY OP ERBTHIZON EPimTTHUJJ EPIXANTHUM 

ACC. NO". ^„£2$AL 
(YELLOW - HAIRED PORCUPINE) 

EDNA IRENE PALMER 

A THESIS SUBMITTED FOR THE DEGREE OP 

MASTER OP ARTS 

IN THE DEPARTMENT 

Of 

ZOOLOGY 

THE UNIVERSITY OP BRITISH COLUMBIA 

A p r i l , 1953. 



iNTHODUCTIOH 

A tree porcupine, Erethizon epixanthum epixanthum Brandt, we i d l i n g 

23 l b s . , was obtained from Aspen Grove, M e r r i t t , B r i t i s h Columbia at an 

elevation of 3400 feet , on August 17th. 1932. A l l the dis s e c t i o n was 

performed on t h i s single uninfected specimen, which was preserved i n a 

f l u i d consisting of formalin and g l y c e r i n . 
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CLASSIFICATION 

Phylum Chor&ata 

Subphylum Vertebrata 

Class I t o n a l i a 

Subclass Eutheria 

Order Rodentia 

Family Erethizontidae 

Subfamily Erethizontinae 

Genus Erethizon 

Species Epixanthum 

Subspecies Epixanthum 

Keys t Synopsis of the Mammals of North America and 
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(1) 

THE ANATOMY OF ERETHIZON EPIXAFPHTJM EPIMNTHUM. 
External Features* 

The body i s d i v i s i b l e into head, neck, trunk and t a i l . The head i s 

r e l a t i v e l y very small. The neck i s short and t h i c k . The trunk i s very 

t h i c k and bulky. The t a i l i s curved, short and stumpy. I t i s moderately 

wide and t h i c k , being almost four sided i n appearance, and narrows t o r 

wards the t i p . The limbs are short, but strong and the fore and hind 

feet bear large claws. 

The snout i s short and very t h i c k , so that from the t i p of the nasal 

openings to the crown of the head there i s only a very s l i g h t slope up

wards, the head being almost completely f l a t . The head i s broad, the 

greatest width being i n the zygomatic region. I t narrows s l i g h t l y pos

t e r i o r l y and considerably a n t e r i o r l y at the anout. The external nares 

consist of two large apertures. The height of the muzzle i s 25 mm. 

The eyes are r e l a t i v e l y very small and are situated high up on the 

side of the head about 12mm. from the top, and are 41 mm. from the t i p of 

the snout and 50 mm. from the base of the ear. The eyes have an upper 

and a lower eye l i d and a prominent, large, n i e t i t a t i n g membrane. The 

l a t t e r arises from the inner can thus of the eye and l i e s p a r t l y over the 

eyeball. 

The mouth i s large and measures 34 mm. from the i n c i s o r s to the corn

er of the l i p s . The greater portion of the l i p s was cut o f f when the skin 

was removed. There are two prominent upper and lower i n c i s o r teeth, the 

upper protruding over the lower. 

The external ear was p a r t l y cut o f f i n removing the skin, but i s 
apparently small and somewhat hairy w i t h i n . 



The forelimb consists of the upper arm or brachium, the antibrachium 

and the nanus. The manus i s broad and short. There are four d i g i t s cor

responding to the second 8 t h i r d * fourth and f i f t h d i g i t s of the t y p i c a l 

vertebrate skeleton. Each d i g i t i s armed with a strong, curved, blackish-

brown claw. The vol a r part of the manus i s naked p and the skin i s t h i c k 

and black and i s covered with rough tubercles. Well - marked d i g i t a l and 

palmar pads are present; the carpal pads are not c l e a r l y defined. The 

palmar pad has three lobes of which the outer i s the largest, the inner 

the smallest. The d i g i t s are s l i g h t l y united by naked integument at the 

base, more so i n the manus than i n the pes. 

The hind limb consists of the femur, the crus and the pes. The pes 

i s longer than the manus. The hindfoot d i f f e r s from the forefoot i n having 

f i v e d i g i t s present. These are short, t h i c k and not widely separable• 

Ihe d i g i t s are shorter than those of the forefoot. The d i g i t a l pads are 

f a i r l y prominent and end at the proximal portion of the claw. The plantar 

pad has three lobes, but they are not w e l l - marked; the two outer lobes 

are the largest. The metatarsal pads are not apparent. The h a l l u x arises 

s l i g h t l y l a t e r a l and i n front of the inner plantar lobe. Tubercles are 

present on the sole of the hindfoot but d i f f e r from those of the forefoot 

i n being overlapped. 

The anus i s situated i n the mid - ventral l i n e anterior to the base 
of the t a i l . 

It i s not possible to give a description of the external g e n i t a l i a due 

to the fact that the skin was removed from the animal, thereby destroying 

any i n d i c a t i o n of the outpouchings of the sc r o t a l sacs and the p o s i t i o n of 

the external male urogenital o r i f i c e . 



The skin was examined apart from the body, but the various regions 

were made out as f a r as possible and described accordingly. The protective 

structures i n the skin consist of q u i l l s and h a i r s . The hairs occur i n 

t u f t s near the base of the q u i l l s , leaving small bare areas of skin between 

the t u f t s . Owing to the arrangement of the h a i r s and q u i l l s , however, these 

bare areas are not v i s i b l e from the surface. 

Over the dorsal surface of the trunk, except i n the posterior portion, 

there i s a large number of very long guard h a i r s , straw - colored and 

tipped with greenish - yellow, among the q u i l l s . These are directed pos

t e r i o r l y and cover the q u i l l s i n t h i s region and give a yellow tinge t o 

the dorsum and f l a n k s . The posterior portion of the trunk i s blackish -

brown i n color. On i t s dorsal surface the t a i l has a blackish - brown 

central s t t i p on either side of which are straw - colored regions. More 

l a t e r a l s t i l l and also on the v e n t r a l surface of the t a i l , the straw and 

dark brown colors are mixed. 

Ventrally, the trunk i s grayish - black mixed with white. Over the 

shoulder and forelimbs grayish - black and l i g h t straw - colored h a i r s are 

mixed. In the hind limb l i g h t and darker straw - colored h a i r s mingle with 

the grayish - black hairs and there i s a predominance of straw - colored 

hairs on the back of the foot. 

The above description gives a general idea of the color of the skin 

of the animal; the h a i r s and q u i l l s w i l l now be described more i n d e t a i l . 

Anterior to the p e l v i c region, the q u i l l s are hidden by the long, 

straw - colored guard h a i r s , and f i n e r , shorter brown h a i r s , but poster

i o r l y and over the hips the q u i l l s are more no t i c e a l l e , t h e r e being no guard 

ha i r s , also the q u i l l s are directed more do r s a l l y than on the anterior 



portion of the back, They form conspicuous thickets on the hips, also 

over the shoulder, but not to the same extent* 

The hairs and q u i l l s vary i n length, thickness and color i n the 
various regions of the body. 

The h a i r s contain a central p i t h . The guard hairs are long 

(117 - 190 mm.) and coarse. The majority of these have a wide, dark 

brown band (95 mm) between a white, gray or yellowish, narrow basal 

portion (15mm.) and an upper straw - colored part (70mm). The t i p of the 

ha i r i s greenish - yellow. The basal portion varies i n width, as does 

the brown portion. A number of hairs i s uniformly straw - colored. 

Occurring among the ( j u i l l s on the dorsum and flanks i s a large number of 

f i n e , short h a i r s (50 - S© mm. long) having the upper h a l f b l a c k i s h -

brown, the lower white. The fin e h a i r s of the posterior portion of the 

trunk and t a i l are much darker i n color. Some of the h a i r s i n t h i s 

region have no white portion but are e n t i r e l y dark i n c o l o r . 

On the limbs the h a i r i s directed downwards. On the fore limb most 

of the hairs are coarse and straw - colored with a dark brown basal 

portion. These are 115 - 120 mm. i n length. Some are i n the nature of 

b r i s t l e s . Some have the basal portion white; t h i s type i s shorter 

(90 mm.). There i s a large number of short, f i n e , grayish ~ brown hairs 

217 mm long. Along the ventral margin of the fore limb are f i n e r gray 

hairs 40 mm. i n length. There are some short h a i r s which are uniformly 

white, and others that are white but gray at the base. Short fawn -

colored, f a i r l y f i n e h a i r s arise from the sides of the d i g i t s and are d i r 

ected towards the claws. Similar hairs a r i s e around the sole of the fore

foot. The ha i r s are longer on the outer side of the forefoot than on the 
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inner* The h a i r on the side of the forefoot i s short but hangs down* 

The hind foot has t h i c k b r i s t l y brown h a i r s about 20 mm. i n length. 

Longer straw colored h a i r s a r i s e from the upper portion of the hind foot 

and hang down over the brown h a i r s . Hair i s present on the back, front 

and sides of the d i g i t s and hangs p a r t l y over the claws. I t i s short 

f i n e h a i r , fawn i n co l o r . 

Blackish - brown ha i r s (50 - 60 ram. long) occur i n the dorsal c e n t r a l 

s t r i p of the t a i l . L a t e r a l to t h i s i s a number of long (120 mm) straw -

colored h a i r s , which are coarse and s t i f f . Among these are shorter 

f i n e r h a i r s having the upper portion gray and the lower white. There i s 

also a number of s t i f f brown b r i s t l e s . L a t e r a l l y and v e n t r a l l y , mixed 

with straw - colored h a i r s are short, s t i f f brown b r i s t l e s (48 mm long). 

These are l i g h t e r i n col o r at the base. Also straw - colored b r i s t l e s 

with a l i g h t band at the lower h a l f occur i n t h i s area. The under sur

face of the t a i l i s almost e n t i r e l y covered with brown b r i s t l e s with a 

few l i g h t straw - colored h a i r s , also white h a i r s , brown at the base, and 

some h a i r s uniformly straw - colored. The short straw - colored h a i r s 

are darker, more of a brown shade than the long straw - colored h a i r s . 

The straw - oolored hairs of the t a i l are coarser than those of the back* 

There i s a number of long straw - oolored h a i r s forming a fringe around 

the end of the t a i l . 

On the ven t r a l surface of the trunk, the h a i r s are short, f a i r l y 

f ine and are gray i n c o l o r , tipped with white and have a white base. Some 

of the hairs have the lower part gray, the upper part white and others 

are completely white. There are a few very f i n e short h a i r s , some gray 

and some white w i t h gray t i p s . The grayish h a i r s are not as coarse as the 



straw - oolored. 

The q u i l l s are modified h a i r s and contain a ce n t r a l p i t h . They are 

str a i g h t , pointed, very s t i f f and strong. The pointed end i s barbed. 

The barbs overlap each other and the points of the barbs are directed 

towards the base of the q u i l l • The basal portion of the q u i l l narrows 

and f i t s into the h a i r f o l l i c l e . 

On the dorsal surface of the body, the q u i l l s occur very close t o 

gether and are directed s l i g h t l y d o r s a l l y and poster i o r l y ? they overlap 

one another. They form a very deep layer i n t h i s region. On the pos

t e r i o r portion of the trunk and over the hips, the q u i l l s are sparse* but 

stronger. They are also extremely sharp and stand more perpendicularly to 

the s k i n , although i n c l i n e d s l i g h t l y caudally. 

On the back of the animal the deeper q u i l l s are whiter than those 

nearer the surface, whioh are s l i g h t l y yellow. The majority of the q u i l l s 

are white or yellowish - white and brown towards the t i p , with the extreme 

t i p dark brown. They are from 57 - 70 mm. i n length and 1.1 mm. i n 

diameter. A few, situated on the an t e r i o r part of the back, are white 

except f o r the extreme t i p . There are a few longer white q u i l l s (82.5 -34; 

mm. i n length and about .9 mm i n diameter) w i t h a brown band below the 

t i p . These are more i n the nature of b r i s t l e s being not as s t i f f as the 

t y p i c a l q u i l l and less sharp. 

In the region of the posterior port ion of the trunk and hips the 

q u i l l s are shorter and the diameter twice as great (64 mm. long and 2.5 
t 

mm. i n diameter). They are white with a blackish - brown band toward the 

t i p . The barbs on these q u i l l s are more prominent than on those of the 



anterior portion of the back. Other q u i l l s are white except f o r the 

extreme t i p which i s brown and these are longer (85 mm* i n length)* 

Q u i l l s , smaller i n diameter and f i n e r , occur on the flank s * They 

diminish gradually i n diameter and become l e s s s t i f f and sharp towards 

the trunk* The majority are white with brown t i p s . V e n t r a l l y , over the 

surface of the trunk, there are s t i f f b r i s t l e - l i k e h a i r s i n place of 

q u i l l s . 

There are thick clumps of short q u i l l s 45 mm. i n length, over the 

shoulder. There are no q u i l l s on the fore and hind limbs. 

The q u i l l s i n the t a i l are s i m i l a r to those on the posterior p o r t i o n 

of the trunk and are arranged i n the same way. In the c e n t r a l s t r i p 

they are covered by black h a i r s . L a t e r a l to this the q u i l l s are very 

conspicuous. A l l are white and have l i g h t e r brown or darker brown t i p s * 

There i s a number of much shorter q u i l l s (45 mm i n length) mixed with 

these. Towards the lower surface of the t a i l , the q u i l l s occur closer 

together, have a smaller diameter, and form a deep l a y e r . They are not 

as sharp or as large as the other q u i l l s . On the under surface of the 

t a i l there are no q u i l l s , but short b r i s t l e - l i k e s t i f f h a i r s , very 

t h i c k and occurring close together. 



E t e r n a l Measurement*. 

Total length ( t i p of t a i l to end of snout) 

Length of t a i l ( t i p to anus) 

Trunk i n aBdominal region (mid-dorsal l i n e to 
mid - ventral) 

Length of 0£$xs 

Length of pes 



The JTejrtebral Oolumn. 

There are s i x c e r v i c a l vertebrae, f i f t e e n thoracic, s i x lumbar, 
three sacral and fourteen caudal vertebrae. 
.The..Cervical Vertebrae '• 

the a t l a s * the f i r s t c e r v i c a l vertebra, i s broad with expanded 

transverse processes. The dorsal portion of the vertebra i s wider than 

the v e n t r a l . Dorsally there i s a very small spinoa^s process, and ven-

t r a l l y a small tubercle. The l a t e r a l walls have a n t e r i o r l y , two large, 

conoave, a r t i c u l a r surfaces which receive the o c c i p i t a l condyles of the 

s k u l l . P o s t e r i o r l y , i n a s i m i l a r p o s i t i o n , are two prominent, but 

s l i g h t l y smaller, rounded, concave a r t i c u l a r surfaces, f o r the anterior 

a r t i c u l a r processes of the a x i s vertebra. There are a number of f o r 

amina connected with one another and which are traversed by the vertebral 

artery. On each side there i s a small aperture i n the inner surface of 

the neural lamina above the an t e r i o r a r t i c u l a r c a v i t i e s . Dorsally there 

i s another foramen at the anterior end with a smaller foramen posterior 

to i t ; v e n t r a l l y , on the side of the vertebra, there i s a large opening 

and another one i s present p o s t e r i o r l y , l a t e r a l to the p o s t e r i o r a r t i c u l a r 

c a v i t y . 

The axis i s very large and has a prominent dorsal spine which ex

tends beyond the anterior and posterior borders of the vertebra. From 

l e f t to r i g h t the axis i s smaller t&an the a t l a s , but i t i s twice as 

large from i t s anterior to i t s posterior margin. From the centre of the 

ventral arch the short t h i c k odontoid process projects a n t e r i o r l y and 

a r t i c u l a t e s with the a t l a s . On either side of t h i s are two rounded 
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a n t e r i o r a r t i c u l a r processes for the afclas. The posterior margin i s 

prolonged to torn the posterior a r t i c u l a r surface or postzygapophyses. 

Ventrally the centrum exhibits a s l i g h t ridge, the hypapophysial ridge. 

The centrum i s twice as large as that of each of the remaining c e r v i c a l 

vertebrae. The transverse processes are short, narrow and perforated 

and project v e n t r a l l y , p o s t e r i o r l y , and somewhat outward. They are 

formed by two projections, one from the pedicle, the other, which i s 

extremely narrow, from the centrum, the two u n i t i n g l a t e r a l l y and en

closing between them the vertebral canal. The remaining c e r v i c a l ver

tebrae have dorsal spines. She neural laminae are exceedingly narrow 

antero- p o s t e r i o r l y . L a t e r a l l y , there i s a long a n t e r i o r projection, 

the prezygapophysis and a s i m i l a r , but smaller posterior projections, the 

postzygapophysis. These processes are f o r a r t i c u l a t i o n with adjacent 

vertebrae. The transverse processes are formed as i n the a x i s . The 

f i f t h c e r v i c a l vertebra, however, has the ventral root from the centrum 

much wider. The l a s t c e r v i c a l vertebra has an a r t i c u l a r surface poster

i o r l y on the centrum f o r a r t i c u l a t i o n with the head of the f i r s t r i b . 

.The Thoracic Vertebrae: 

The thoracic vertebrae have well - developed dorsal spines, with 

the exception of the l a s t f i v e , i n which the spines are reduced to form 

broad ridges. The spines are higher than those of the c e r v i c a l vertebra®. 

The size of the neural laminae from the an t e r i o r to the posterior margin 

increases from the f i r s t to the s i x t h thoracic vertebrae, the remaining 

laminae being s i m i l a r i n s i z e . The f i r s t thoracic vertebra has the neural 

arch the same size from l e f t to right as that of each of the c e r v i c a l 

vertebrae; the neural arch of the second thoracic vertebra i s s l i g h t l y 



larger, while that of the t h i r d i s narrower than the neural arch of each off 

the c e r v i c a l vertebrae and the neural canal i s accordingly smaller* The 

anterior and posterior a r t i c u l a r surfaces are s i m i l a r to the l a s t four 

c e r v i c a l vertebrae with the exception of the l a s t f i v e which have very 

large and long prezygapophy se s and postzygapophyses, p a r t i c u l a r l y those 

of the l a s t two thoracic vertebrae. The a r t i c u l a r surfaces are so a r r 

anged that the prezygapophyses of one vertebra embraces the postzygapophyses 

of the preceding vertebra. The prezygapophysial surface i s concave, the 

postzygapophysial surface convex. The transverse processes are shorter 

but broader than those of the c e r v i c a l vertebrae and arise by one root 

only from the summit of the pedicle. They project l a t e r a l l y and s l i g h t l y 

d o rsally. They have a tubercular surface d i s t a l l y f o r a r t i c u l a t i o n with 

the tubercle of the r i b . The seventh to the tenth thoracio vertebrae have 

th e i r transverse processes p r o j e c t i n g a n t e r i o r l y and p o s t e r i o r l y to foxm 

a metapophysis and an anapophysls. The eleventh to the f i f t e e n t h thoracic 

vertebrae have an anapophysis only, and those of the fourteenth and 

f i f t e e n t h thoracic vertebrae are very long and prominent. The centra 

have two oapitular surfaces, an a n t e r i o r and a posterior, f o r a r t i c u l a t i n g 

with the heads of the r i b s . 

The Lumbar Vertebraet 

The lumbar vertebrae are much more massive and increase i n size poster

i o r l y . The prezygapophyses and postzygapophyses are s i m i l a r to those of 

the l a s t f i v e thoracic but are t h i c k e r and longer. The dorsal spines are 

prominent, elongated from before backwards, and project d o r s a l l y . The 

transverse processes are broad but short and project l a t e r a l l y . The 

anapophyses, with the exception of the l a s t , are extremely w e l l developed 
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projecting caudally as f a r as the anteri o r margin of the succeeding tran^ 

sverse processes. There are no anapophyses present on the l a s t lumbar 

vertebra. None of the lumbar vertebrae have metapophyses. 

The Sacral Vertebraei 

The three s a c r a l vertebrae are fused to form the sacrum. Ve n t r a l l y , 

two transverse l i n e s indicate the l i m i t s of the vertebral centra and at 

each end of each l i n e there i s a large foramen, the ven t r a l s a c r a l f o r 

amen. The dorsal spines are s i m i l a r to those of the thoracic vertebrae. 

The zygapophyses are fused but the ridge formed by the postzygapophysis 

i s apparent. External to these on e i t h e r side i s a large foramen, the dor

s a l s a c r a l foramen; there are four i n a l l . 2he transverse processes 

coalesce to form " l a t e r a l masses." The pre zygapophyses of the f i r s t 

s acral vertebra are large and a r t i c u l a t e with the l a s t thoracic vertebra, 

while the postzygapophyses of the t h i r d saoral vertebra a r t i c u l a t e with 

the f i r s t , caudal vertebra. 

The Qaudal Vertebrae: 

The f i r s t caudal vertebra resembles the l a s t lumbar i n regard to i t s 

spine and a r t i c u l a r processes. The transverse processes however, are 

much larger and project p o s t e r i o r l y . The second caudal vertebra i s smaller, 

the transverse processes narrower, and the a r t i c u l a r processes are smaller. 

The neural canal i s also smaller and the centrum* from before back, i s about 

one h a l f the size of that of the f i r s t caudal vertebra. There i s a gradual 

decrease i n the size of the caudal vertebrae and t h e i r processes p o s t e r i o r 

l y , and the neural canal likewise becomes smaller. The l a s t vertebra i s one -

half the size of the one anterior to i t , to vshich i t i s fused, and consists 

of the centrum, sssall transverse processes and very s s a l l prezygapophyses. 
The transverse processes of the f i r s t s i x caudal 
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vertebrae are large; beyond t h i s point, they gradually diminish. The 

neural spine i s d i s t i n c t but becomes smaller p o s t e r i o r l y and i s absent on 

the l a s t two vertebrae. The postzygapophyses decrease i n size poster

i o r l y and are absent i n the l a s t two vertebrae. The prezygapophyses are 

present i n a l l the caudal vertebrae, and are larger than the postzygapop-

hyses. Chevron bones are a r t i c u l a t e d v e n t r a l l y beneath the adjacent ends 

of the caudal vertebrae and are seven i n number. They commence below the 

t h i r d and fourth caudal vertebrae. They are comparatively large i n size 

but diminish p o s t e r i o r l y . They were not found between the la s t three 

vertebrae but there i s a p o s s i b i l i t y that these may have been l o s t i n 

the cleaning of the skeleton. The chevron bones are composed of two f l a t 

bones, concave on t h e i r outer surface and fused at t h e i r inner surface. 

At the ventral margin, some are not completely fused and a narrow furrow 

i s l e f t between the two halves. The dorsal parts of the two plates are 

not fused together but extend s l i g h t l y ower the sides of the centrum. The 

f i r s t chevron bone has the two plates fused only at the ventral margin 

forming a haemal arch, and a canal i s l e f t between t h i s margin and the 

centrum. The second chevron bone has a small canal a l s o . 

The Sternum: 

The sternum i s composed of seven segments, the sternebrae. The 

f i r s t , or manubrium, i s broad and strong. It consists of a comparatively 

f l a t area anterior to which the c l a v i c l e s are attached l a t e r a l l y . Pos

t e r i o r to t h i s i s a large medial elevation. 

The body of the sternum i s composed of the next f i v e sternebrae. The 

second sternebrae i s shorter than the manubrium. 



The seventh sternebra forms the xiphoid process. It i s long and 

narrow, widening p o s t e r i o r l y where i t i s attached to the xiphoid c a r t i l a g e 

The l a t t e r i s large, t h i n and somewhat;crescent - shaped. 

The Ribss 

There are f i f t e e n p a i r s o f r i b s * eight true r i b s and seven f a l s e 
r i b s , of which, the l a s t f i v e are f l o a t i n g r i b s . 

The r i b consists of a dorsal part, the vertebral r i b , and a v e n t r a l 
portion, the sternal r i b or c o s t a l c a r t i l a g e . 

The true r i b s are attached to the sternum by t h e i r c o s t a l c a r t i l a g e s . 

Of these, the f i r s t i s attached to the manubrium towards i t s p o s t e r i o r 

end, the remainder at the J u n c t i o n of the stemebrae. Of the f a l s e r i b s 

the ninth i s attached by i t s c a r t i l a g e to the eighth, and s i m i l a r l y the 

tenth to the ninth r i b . The f l o a t i n g r i b s end f r e e l y . 

The proximal end of the r i b i s thickened and forms the capitulum 

which i s attached to the centra of the vertebrae. Posterior to the cap

itulum the r i b narrows to form the neck and t h i s terminates i n the tuber-

culum which i s the surface f o r a r t i c u l a t i o n with the transverse process of 

the vertebra. 

The f i r s t r i b a r t i c u l a t e s with the centra of the s i x t h c e r v i c a l and 

the f i r s t thoracic vertebrae by i t s capitulum, and with the transverse 

process of the f i r s t thoracic vertebra by i t s tuberoulum. A l l the r i b s 

are s i m i l a r l y attaohed. 



The Skull? 

The s k u l l i s elongated and i t s roof i s very f l a t . The s k u l l , from 

the nuchal crest to the t i p of the nasal bones, i s 10.5 cm. long. The 

zygomatic width i s 7.5 cm. From the condyles to the crest of the supra-

o c c i p i t a l i s 2.2 cm, and from the base of the i n c i s o r s to the nasal bones 

i s 2.6 cm. The sutures are c l e a r l y defined. 

Posterior to the external nares, on the f a c i a l portion of the roof of 

the s k u l l are the paired nasal bones. These are extremely elongated 

(4.1 cm. i n length), somewhat narrower p o s t e r i o r l y than a n t e r i o r l y . 

L a t e r a l to the anterior three fourths of the nasal bones are the 

premaxillae which form the anterior part of the upper jaw. These are very 

large plates extending back to the anterior margin of the i n f r a - o r b i t a l 

foramen, and thus forming the l a t e r a l wall of the s k u l l a n t e r i o r to that 

foramen. The ventral portions of each premaxilla projects beyond the 

nasal bones. These portions meet i n the mid v e n t r a l - l i n e and support 

the two upper i n c i s o r teeth. V e n t r a l l y , a n t e r i o r to the palatine process 

of the maxilla there i s a long foramen, the i n c i s i v e foramen. 

Behind the nasals are the paired f r o n t a l bones. These are not as 

long as the nasals, but are wider. A n t e r i o r l y , together, they send a 

very small triangular process between the nasal bones. 2hey extend l a t e r a l 

to the nasals f o r 1 cm. and meet the premaxillae. There are no postor-

b i t a l processes and thus the orbi t and the temporal fossa are confluent. 

The l a t e r a l part of the f r o n t a l bone forms part of the ma d i a l w a l l of the 

orbit and temporal fossa. The two f r o n t a l bones are separated by the 

front!*! suture.ffposterior to the f r o n t a l bones and separated from them 

by the coronal suture are the large paired p a r i e t a l bones. The p a r i e t a l 



orest i s w e l l marked and a f t e r proceeding a n t e r i o r l y f o r 2.5 cm. i t 

curves outwards and forms a less prominent ridge which extends to the 

posterior margin of the temporal fossa where i t i s continued i n a ventarc.1 

d i r e c t i o n by the f r o n t a l bone. There i s no i n d i c a t i o n of an i n t e r p a r i e t a l 
bone. 

The o c c i p i t a l bone i s unpaired and consists of the supra - o c c i p i t a l 

bone above the foramen magnum, the ez-oooipitals l a t e r a l to the foramen 

and the basi - o c o i p i t a l , v e n t r a l l y placed. The supra - o c c i p i t a l bone 

measures 4.3 cm. from l e f t to right and medially has a s l i g h t ridge. Where 

the supra - o c c i p i t a l meets the p a r i e t a l bones i t forms a prominent ridge, 

the nuchal c r e s t . The foramen magnum has i t s upper margin rounded, while 

i t s lower margin converges to a point v e n t r a l l y . L a t e r a l to the foramen 

magnum are two o c c i p i t a l condyles f o r a r t i c u l a t i o n with the a t l a s vertebra, 
bones. TheJpar-oociTDital 

and they are supported by the ex - ocoipital^processes are prominent ver
t i c a l bones and are applied to the posterior portion o f the auditory 
bullae. The basi - o c o i p i t a l i s long and extsnds forward to meet the basi-
sphenoid i n a l i n e w i t h the ends of the pterygoid processes. 

Posterior to the pre maxilla on the l a t e r a l surface of the s k u l l i s 

the maxilla. It bears the i n f r a - o r b i t a l foramen which i s exceedingly 

large, measuring 2.5 cm. from the dorsal to the ve n t r a l margin and being 

1.5 cm. wide. The maxilla extends only a few millimeters an t e r i o r to the 

foramen, but i t i s quite extensive v e n t r a l l y and po s t e r i o r l y , t h i s part 

being t r i a n g u l a r i n shape. The palatine process of the n a x i l l a i s wide 

a n t e r i o r l y but narrows p o s t e r i o r l y and forms part of the hard palate, which 

i s extremely narrow, ^he alveolar margin supports the premolar and molar 

teeth. The palatine processes of the maxillae meet i n the mid - ventral 



l i n e to form a ridge at the side of which are two pa i r s of foramina. 

Between the premolar and the i n c i s o r foramen there i s a prominent ridge 

on either side of the mid-line. Near the base of the premolars the max

i l l a sends a narrow fear of bone, the malar process, dorsally and s l i g h t l y 

p o s t e r i o r l y , which expands to meet the malar bone. Ant e r i o r to the base 

of t h i s process there i s a small concavity. On the inner side of the pro

cess at the base there are two small foramina. 

The zygomatic arch i s formed a n t e r i o r l y by the malar, and p o s t e r i o r l y 

by the zygomatic process of the squamous portion of the temporal bone. It 

i s supported a n t e r i o r l y by two slender portions of the m a x i l l a . The malar 

bone i s greatly expanded a n t e r i o r l y and i s almost rectangular i n shape. 

It forms the greater part of the o r b i t . P o s t e r i o r l y the narrow zygomatic 

process of the malar curves inward to meet the s l i g h t l y wider zygomatic 

process of the squamous portion of the temporal bone. 

The squamous portion of the temporal bone occurs below the l a t e r a l 

border of the p a r i e t a l bone* It i s narrow and elongated reaching to the 

mastoid process. Its zygomatic process arches l a t e r a l l y to meet the 

zygomatic process of the malar bone. 

The mastoid process i s a small triangular bone foaming the lower 

portion of the nuchal crest. I t l i e s l a t e r a l to the paramastoid process 

of the o c c i p i t a l bone and i s applied to the tympanic b u l l a . A nterior to 

the mastoid process i s the stylomastoid foramen for the f a c i a l nerve. 

The auditory b u l l a i s large and contains the external auditory meatus. 

The basisphenoid i s situated anterior to the b a s i - o c c i p i t a l . The 

suture between the fonner and the pre sphenoid anterior to i t i s not d i s 

tinguishable. Prom the basisphenoid a narrow bar of bone extends l a t e r -
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a l l y on each side i n front of the auditory b u l l a and expands a n t e r i o r l y 

and p o s t e r i o r l y to meet the squamous part of the temporal bone, t h i s i s the 

alisphenoid bone* At t h e i r roots the alisphenoids extend forward as the 

pterygoid prooesses to meet the posterior ends of the palatines* There 

i s a narrow backward projection from each process which curves s l i g h t l y 

d o r s a l l y . The posterior ends of the processes are fused to the auditory 

b u l l a on each side of the head* Between t h i s process and the expanded 

portion of the ali&phenoid i s situated the pterygoid fossa* The alisphen

oid bears three foramina. 

The palatine bones are situated posterior to the palatine processes 

of the maxillae. 2-he perpendicular parts of the palatines form the l a t e r 

a l walls of the posterior Bares; the horizontal parts the posterior por

t i o n of the hard palate. The ventral plate on each side i s pierced by the 

posterior palatine foramen which i s situated posterior to the expanded 

portion of the maxilla. 2?he vomer i s a narrow median bone anterior to the 

presphenoid. 

The roof of the nasal fossae consists of the nasal bones and a small 

part of the f r e n t a l s . The nasal fossae are separated by a median per

pendicular plate the ethmoid p l a t e , ^he c r i b r i f o r m plate extends trans

versely across the nasal fossae and meets the ethmoid plate p o s t e r i o r l y . 

There are two thin l a t e r a l ethmoid plates on either side of the mesethmoid 

extending from the c r i b r i f o r m p l a t e . 

While the bones of the roof of the s k u l l were being removed^ several 

sinuses were noticed. There i s a large, deep, f r o n t a l sinus present* 

Anterior to t h i s there i s a long, wide sinus, the outer w a l l of which i s 

formed by bone l i n i n g the nasal fossa. This i s apparently an a i r space i n 



the premaxilla, and i s extra to the sinuses present i n the cat, (12). 
Jftie_Mandibles 

The lower jaw or Mandible i s massive and consists of an ascending 

ramus on each side and two horizontal rami whioh meet i n a well-developed 

symphysis. She lov/er border of the h o r i z o n t a l ramus of the mandible i s 

very strongly concave. The upper border contains the a l v e o l i f o r the 

teeth. There i s a comparatively large diastema between the i n c i s o r s and 

the premolars. The angular process i s large and projects p o s t e r i o r l y 

from the lower border of the ascending ramus for 11 mm. It forms a 

narrow shelf i n the inner side of the mandible. The posterior border of 

the ascending ramus i s concave and forms dorsally a small process, above 

which i s the short rounded condyle of the mandible f o r a r t i c u l a t i o n with 

the glenoid surface of the zygomatic process of the squamous portion of 

the temporal bone. This i s the highest prominence of the mandible. 

Anterior to t h i s the upper margin slopes v e n t r a l l y . At the l e v e l of the 

beginning of the t h i r d molar, the coronoid process projects d o r s a l l y and 

s l i g h t l y p o s t e r i o r l y . I t s anter i o r margin i s much larger than i t s post

e r i o r . 2he outer surfaoe of the mandible i s considerably grooved. There 

i s a very deep depression near the upper border between the condyle and 

the coronoid process. The inner surface of the ascending ramus has a 

deep fossa. Behind the l a s t molar on the inner side there i s the dental 

fo ramen. 
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The Hyoid Apparatus? ; 

The hyoid apparatus consists of the body of the hyoid, or basi -

hyal and two p a i r s of cornua. The body of the hyoid i s a strong trans

verse bar having i t s a n t e r i o r bofder pr o j e c t i n g medially to form a c r a n i a l 

process. The process i s compressed l a t e r a l l y and has a blunt end. The 

cornua extend from the l a t e r a l margins of the basi-hyal. The anterior 

cornua are long, narrow, bony rods passing over the v e n t r a l surface of the 

tympanic bullae to t h e i r more posterior portion. The posterior cornua 

pass back and a r t i c u l a t e with the superior cornua of the thyroid c a r t i l a g e . 

The posterior cornua are t h i c k and strong a n t e r i o r l y , but t h i n p o s t e r i o r l y . 

The_Peotoral or Shoulder g i r d l e s 

The pectoral g i r d l e consists of the scapula and c l a v i c l e s . The 

scapula i s an exceedingly t h i n , f l a t , bone with a well-developed dorsal 

spine. The a x i l l a r y border i s s t r a i g h t , the vertebral s l i g h t l y curved, 

and the anterior border very strongly convex, ^he scapula narrows ven

t r a l l y to form the neck, at the extremity of which i s the glenoid c a v i t y 

which receives the head of the humerus. The anterior border, beyond the 

point where i t narrows v e n t r a l l y , forms a rounded short projection, which 

i s directed v e n t r a l l y ; t h i s i s the coracoid process and i t forms port of 

the glenoid cavity. At the termination of the spine there i s a large f l a t 

triangular porcess projecting backward, the metacromion, and the large 

process the acromion projects beyond i t a n t e r i o r l y . Both of the l a t t e r 

extend beyond the glenoid cavity over the more proximal portion of the 

humerus. Anterior to the spine i s the supraspinous fossa, and posterior 

to i t i s the infraspinous fossa, both of which are well-marked, as i s 

also the subscapular fossa on the inner surface of the scapula. 
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The c l a v i c l e s are curved and narrow but quite well-developed. The 

anterior margin of each i s concave, the posterior o on vex. The pert of 

the c l a v i c l e nearest the scapula becomes wider and f l a t t e r . The c l a v i c l e 

i s f i r m l y attached to the coracoid process by the coraoo-clavicular 

ligament, and to the acromion process by a ligament. It i s more loosely 

connected with the sternum by a cartilaginous portion at i t s inner end. 

This i s the only portion of the c l a v i c l e which i s c a r t i l a g i n o u s . 

_._The Skeleton o f the Forelimbj 

The humerus i s short but stout. It a r t i c u l a t e s with the glenoid 

cavity by a rounded head which i s directed s l i g h t l y caudally. I t s inner 

surface at i t s proximal end i s marked by a deep depression, the b i c i p i t a l 

groove. There i s a small tuberosity l y i n g medial to the head, the lesser 

tuberosity of the humerus, and a larger tuberosity external to the b i c 

i p i t a l groove, the greater tuberosity. Extending from the greater tub-

erosity i s the d e l t o i d ridge which i s extremely well-developed. I t s 

d i s t a l portion reaches s l i g h t l y beyond the middle of the humerus. Ex

tending d i s t a l l y from the lesser tuberosity i s the medial ridge. The 

d i s t a l extremity of the humerus i s considerably expanded. The external 

and i n t e r n a l epicondyles occur at the end of two prominent ridges the 

external and i n t e r n a l epicondylar ridges. Between the two condyles on 

the posterior surface i s a very deep triangular-shaped fossa, the olecranon 

fossa. This i s separated from the coronoid fossa on the anterior surface 

by a t h i n bone. The a r t i o u l a r surface has a rounded prominence at i t s 

outer portion, the capitellum; this a r t i c u l a t e s with the radius. Inter

n a l to this i s the surface f o r a r t i c u l a t i o n with the ulna, the trochlea. 

The radius i s about the same length as the humerus. I t i s situated 
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upon the c r a n i ^ a l aspect of the forearm. I t i s arched considerably 

leaving a large space between i t and the ulna. I t s lower h a l f increases 

i n width towards i t s extremity. I t s upper portion i s narrowed to form 

the neck, above which i t enlarges t o form the head of the bone. The 

head i s concave above for a r t i c u l a t i o n with the humerus. Upon the inner 

border* below the necks there i s a s l i g h t b i c i p i t a l tuberosity. The 

anterio r surface d i s t a l l y i s marked with two small grooves. The caudal 

border has a facet f o r a r t i c u l a t i o n with the ulna. 

The ulna i s much longer than the radius. At i t s proximal end i s the 

deep sigmoid c a v i t y f o r a r t i c u l a t i o n with the trochlea of the humerus. 

It s lower border i s prolonged into a short process, the coronoid process 

which has a small facet l a t e r a l l y f o r a r t i c u l a t i o n with the radius. The 

proximal extremity projects upward behind the humerus to form the olecranon. 

The proximal border of the sigmoid cavity bears the t r i c i p i t a l process, 

and above th i s i s the shallow t r i c i p i t a l fossa. The medial surface, t o 

wards i t s proximal end, has a deep fossa. The d i s t a l portion of the ulna 

i s narrower than the proximal. The lower epiphysis i s united to the shaft, 

and terminates i n a well-marked s t y l o i d process. 

The bones of the manus could not be examined as i t was removed with 
the s k i n . 

The P e l y i g _ G l r d l e j 

The p e l v i c g i r d l e consists of the pubis, ischium and i l i u m . These 

three bones are indistinguishably fused to form the innominate bone. They 

concur i n the formation of the acetabulum. 

She body of the ischium i s wade and forms the posterior part of the 

acetabulum and here, at the caudo^ventral border of the rim of the ace tab-
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ulum, i s a deep acetabular notch. The dorsal border of the ischium, at 

about i t s middle, bears the prominent i s c h i a l spine. The ischium i s con

tinued p o s t e r i o r l y and terminates i n the i s c h i a l tuberosity. Between the 

spine and the tuberosity i s the i n f e r i o r , s c i a t i c notch. Prom the tuber

o s i t y , the ischium extends v e n t r a l l y to meet the pubis. 

The pubes meet i n a short ventral symphysis forming a f l a t ventral 

portion. The pubis i s continued l a t e r a l l y and on i t s anterior border i n 

a l i n e with the upper part of the acetabulum i s the prominent i l e o - pect

i n e a l eminence. 

The i l i u m i s the most anterior part of the innominate bone. I t 

extends a n t e r i o r l y from the acetabulum, ?he body and the i l i a c wing make 

up the i l i u m , the wing being the greatly expanded portion, ^he i l i u m 

a r t i c u l a t e s with the sacrum on i t s medial surface. The c r a n i a l and dorsal 

border of. the i l i u m forms:, the .crest, which i s rounded and projects out

wards and bears medially the anterior superior spine. The dorsal border 

bears p o s t e r i o r l y the i n f e r i o r posterior spine. Between the l a t t e r and 

the i s c h i a l spine i s the greater s c i a t i c notoh. 

Jjfre, Skeleton of the Hindlimb; 

^he femur i s short and stout and has at i t s proximal end a rounded 

head and a greater and lesser trochanter. The greater trochanter projects 

from the outer margin of the bone and i s connected by a ridge with the 

lesser trochanter, which i s smaller and conical i n shape and projects i n 

wardly from the posterior surface of the femur. The head bears a small p i t 

f o r the attachment of the ligamentum teres. P o s t e r i o r l y and on the inner 

side of the greater trochanter there i s a deep fossa the trochanteric fossa. 
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About one h a l f way up the outer side of the bone there i s a small ridge* 

D i s t a l l y there are two large external and i n t e r n a l condyles f o r a r t i c u l 

a t i o n with the t i b i a and f i b u l a . These unite a n t e r i o r l y and form a deep 

groove, the trochlea. P o s t e r i o r l y , behind the two condyles, i s the deep 

intercondyloid fossa. The external and i n t e r n a l condyles have sli g h t 

t u b e r o s i t i e s above them. 

The p a t e l l a i s very large and considerably elongated. I t s inner sur
face i s concave and a r t i c u l a t e s with the trochlea. I t s outer surface i s 
convex. 

The t i b i a i s about the same length as the femur. I t i s wide prox-

imally. Here i t bears v e n t r a l l y a small tuberosity to which the p a t e l l a 

i s attached, and l a t e r a l l y two projections, the external and i n t e r n a l 

t u b e r o s i t i e s . The external of these i s very large, and has i t s a r t i c u l a r 

surface fused with the f i b u l a . The t i b i a has a well-marked cnemial crest 

about one h a l f way up the front of the bone. The l a t e r a l surfaces are 

s l i g h t l y concave, e s p e c i a l l y the outer. D i s t a l l y the outer surface i s 

fused with the d i s t a l portion o f the f i b u l a . The inner i s prolonged to 

f&rm the i n t e r n a l malleolus. Po s t e r i o r l y there are two grooves on the 

internal malleolus, the inner of which i s very deep. 

The f i b u l a i s a t h i n slender bone and i s separated from the t i b i a 

by a very wide interosseous space. The proximal portion f o r about 2 cm. 

projects a n t e r i o r l y and thus forms a wide f l a t portion twice the width 

of the remainder of the shaft of the f i b u l a . The d i s t a l end f?oms the 

external malleolus which i s grooved p o s t e r i o r l y . 

Sinoe the pes was removed with the skin o f the animal i t was not 

possible to examine the t a r s a l s , metatarsals and d i g i t s * 
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The Muscular System? 

The muscles of the specimen used i n the present study are described 

i n the order followed by Howell i n the '•Anatomy of the ?/ood Rat." (9) 

A short account of soma of the chief muscles of Erethizon epixanthus 

i s given by Windle. (22) These muscles were also i d e n t i f i e d i n the 

present specimen of Erethizon epizanthum epizanthum and only a few var

iat i o n s were observed. 

Owing to the fact that the fore and hind fSet were removed with the 

skin of the specimen before i t was received by the author, none of the 

muscles of the fore and hind feet, and only a few of the insertions of 

the muscles of the forearm and l e g could be worked out. 

Muscles of the Head? 

(1) S u p e r f i c i a l F a c i a l Musculature. 

The platysma i s the f a c i a l portion of the s u p e r f i c i a l panniculus 

muscle. It i s a well-defined sheet of muscle a r i s i n g by two heads. The 

wider, more dorsal portion, originates behind the ear, from the ear to 

the mid-dorsal l i n e , and passes latero-craniad over the side of the neck 

to j o i n a narrow ventral portion a r i s i n g from the body of the sternum 

posterior to the ma-nubrium. The l a t t e r portion extends over the ventral 

portion of the parotid gland. The muscle then passes towards the angle 

of the mouth, some f i b r e s merging with the o r b i c u l a r i s o r i s upon the c&In, 

others proceeding towards the mid - ve n t r a l l i n e . Although a part of the 

f a s c i a was torn when the skin was removed, there i s some in d i c a t i o n that 

dorsally the faso i a extends f o r a short distance posterior to the ear. 

The s t e r n o f a s c i a l i s i s a w e l l - developed muscle r i s i n g from the 
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manubrium of the sternum anteri o r to the platysma. I t runs forward and 

widens to spread over the masseter deep to the platysma. I t i s attached 

to the zygomatic arch. 

The o r b i c u l a r i s palpebrarum i s poorly developed. I t s f i b r e s are 

concentrically arranged and are attaohed to bone only at the inner margin 

of the o r b i t . -

The o r b i c u l a r i s o r i s l i e s beneath the skin around the mouth and 
i s intimately adherent to the s k i n . 

^he o o c i p i t o - f r o n t a l i s i s a thin f l a t muscle co n s i s t i n g l a r g e l y of 

f a s c i a with a few muscle f i b r e s . I t runs upward from the upper border of 

the o r b i c u l a r i s palpebrarum and i s attached to the f a s c i a of the o c c i p i t a l , 

temporal and f r o n t a l regions. 

The levator l a b i i superioris alaeque n a s i l i e s d i r e c t l y under the skin 

and on the l a t e r a l surface of the nasal region. I t ari s e s from the inner 

angle of the orbit and f r o n t a l bone, and i s inserted into the c a r t i l a g e 

of the nasal aperture and also blends with the o r b i c u l a r i s o r i s . 

The depressor l a b i i i n f e r i o r i s (quadratus l a b i i i n f e r i o r i s ) a r i s e s 

from the lower ventral border of the mandible near the symphysis. I t s 

f i b r e s diverge s l i g h t l y from the mid-line and are inserted into the lower 

l i p . 

The buccinator muscle i s well-developed. It a r i s e s from the pre-

maxilla, the l i n e of o r i g i n extending from a point near the alveolus of 

the i n c i s o r to the an t e r i o r border of the anterior dej>p masseter. I t s 

f i b r e s are directed v e n t r a l l y and pass forward to blend with the o r b i c 

u l a r i s o r i s . 
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(11). Masticatory Musculature; 

The masseter muscle i s d i v i s i b l e into three p a r t s : the jugo -

m a x i l l a r i s , the mandibular!s and the mandibulo - m a x i l l a r i s . 

The jugo-maxillaris i s the t h i c k s u p e r f i c i a l portion a r i s i n g by a 

strong tendon from the side of the m a x i l l a , and from the zygomatic arch. 

I t i s invested with a tough shiny f a s c i a and i s inserted into the lower 

border of the i n t e r n a l surface of the mandible. 

The mandibular!s is not as w e l l marked and l i es deep to the jugo -

m a x i l l a r i s . I t ar i s e s from the zygomatic arch, and i s inserted into the 

external surface of the mandible. 

The mandibulo - maxillaris i s the mo st a n t e r i o r port ion of the 

masseter. I t arises from the n & x i l l a and posterior part of the pre-

m a x i l l a , between the posterior border of the buccinator muscle and the 

i n f r a - o r b i t a l foramen. It passes through the foramen and i s inserted on 

the anterior end of the external border of the mandible by a tendinous 

portion. 

She temporalis i s a large t h i c k muscle invested i n a tough shiny 

f a s c i a . It has i t s o r i g i n on the side and dorsal portion of the s k u l l , 

from the lambdoidal ridge to near the anterior portion of the f r o n t a l 

bone. It i s separated from i t s f e l l o w of the other side by the p a r i e t a l 

c r e s t . It f i l l s up the temporal fossa within the zygomatic arch. I t s 

f i b r e s converge to i t s i n s e r t i o n on the ental and e c t a l surfaces of the 

anterior border o f the coronoid process of th© mandible• 

The pterygoid extemus r i s e s from the pterygoid plate and i s i n 

serted upon the medial face of the mandibular condyle. 

The pterygoid internus r i s e s from the pterygoid fossa and i s inserted 
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on the inner surface of the angular part of the mandible, 

(111)» Interramal lusoulature» 

She d i g a s t r i c a r i s e s from the p a r o c c i p i t a l process. There i s a 

sl i g h t o o n s t r i c t i o n between the ant e r i o r and posterior b e l l i e s of the 

muscle. There i s a s l i g h t attachment to the hyoid bone, and from here 

the an t e r i o r b e l l y runs forward to be inserted into the ventral surface 

of the mandible. The two members of the p a i r are i n contact at t h e i r 

insertions and are only s l i g h t l y separable along the mid-line u n t i l the 

hyoid i s reached when they diverge greatly. 

The transverse mandibular muscle i s absent. 

The mylohyoid passes deep t o ^ d i g a s t r i c . I t ar i s e s from the inside of 

the mandible and i s inserted with i t s f e l l o w on the median raphe and on 

the c r a n i a l border and process of the hyoid bone. 

(1?). Muscles of the Tongue* 

The styloglossus arises from the d i s t a l end of the anterior cornu. 
I t i s inserted on the tongue. 

The genio-hyoglossus a r i s e s from the mandibular symphysis and i s 

inserted on the proximal portion of the anterior cornu of the hyoid. 

Muscles of the Body: 

(1). Muscles of the neck. 

1. S u p e r f i c i a l group 

The sternomastoid muscle originates from the ant e r i o r portion of the 

.sternum* It diverges from the mid-line and passes forwards and upwards 

deep to the caudal border of the masseter to be inserted i n the region 

of the mastoid process, l a t e r a l to the cleidomastoid muscle. 
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The cleidomastoid arises from the middle of the c l a v i c l e and i s 

inserted on the paramastoid process. 

Be, Supra-and infrahyoid group: , 

The omohyoid i s a well-developed muscle passing forward from i t s 

o r i g i n on the scapula, beneath the stemoraastoid, to l i e s u p e r f i c i a l to 

the sternathyroid. I t i s inserted on the hyoid bone. At i t s i n s e r t i o n 

i t i s c l o s e l y connected with the d i g a s t r i c muscle. 

The sternohyoid l i e s v e n t r a l to the trachea. This muscle and i t s 

f e l l o w of the opposite side proceed a n t e r i o r l y i n close contact at the 

mid-ventral l i n e , from their o r i g i n on the dorsal surface of the second 

sternebra to t h e i r i n s e r t i o n on the body of the hyoid. 

The sternothyroid l i e s deep to the sternohyoid on the side of the 

trachea. I t i s a narrow muscle having i t s o r i g i n on the sternum and itts 

i n s e r t i o n on the thyroid c a r t i l a g e . 

The thyrohyoid a r i s e s from the hyoid and i s inserted on the t h y r o i d 

c a r t i l a g e immediately anterior to the sternothyroid muscle. 

The orico-thyroid muscle i s a short muscle on the l a t e r a l surface 

of the c r i c o i d c a r t i l a g e deep to the sternothyroid. I t s f i b r e s are d i r 

ected d o r s a l l y and somewhat a n t e r i o r l y . I t a r i s e s from the ventral part 

o f the l a t e r a l surface and posterior margin of the c r i c o i d c a r t i l a g e and 

i s inserted on the posterior border of the v e n t r a l and l a t e r a l surface of 

the thyroid c a r t i l a g e . 

The geniohyoid i s a narrow muscle l y i n g close to i t s fellow along the 

mid-ventral l i n e , deep to the mylohyoid muscle. The o r i g i n i s from the 

medial surface of the mandibular ramus close to the symphysis, and the 

i n s e r t i o n i s upon the body of the hyoid and i t s c r a n i a l process. 
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3o Deep l a t e r a l and subvertebral groups 

The scalenus consists of only one part, the scalenus anticus being 

absent. I t a r i s e s from the a t l a s and transverse processes of most of the 

c e r v i c a l vertebrae, and passes to l i e on the v e n t r a l surface of the 

thorax, where a narrow portion passes ventral to the f i r s t s l i p of the 

oblicjuus abdominis externus to the f i f t h r i b . L a t e r a l l y , the remaining 

part of the muscle proceeds to the fourth r i b , and i s also attached by 

delicate tendinous s l i p s to the t h i r d , second and f i r s t r i b s . 

The longus c o l l i which i s situated on the ventral aspect of the 

vertebrae arises from the f i r s t thoracie vertebra and i s inserted on the 

a t l a s . At i t s i n s e r t i o n i t l i e s ventral to the levator clavioulae muscle. 

Parsons (15) gives the o r i g i n of t h i s muscle i n the hystricomorph rodents 

as being from the an t e r i o r three o r four thoracic vertebrae. 

The rectus c a p i t i s anticus major a r i s e s from the thoracic vertebrae, 

as f a r back as the s i x t h dorsal, and also from the c e r v i c a l vertebrae, and 

i s inserted on the b a s i o c c i p i t a l . Parsons (15) gives the o r i g i n as being 

from the seoond or t h i r d c e r v i c a l vertebrae. 

(11). Muscles of the Trunk: 

A. Muscles of the thorax. 

The main portion of the panniculus oarnosus i s a fleshy sheet of 

muscle enveloping the back, flanks and abdomen, forming a t h i c k mass over 

the trunk. I t consists i n c e r t a i n places of several layers of f i b r e s 

running i n di f f e r e n t d i r e c t i o n s . The f i b r e s of the dorsal portion run 

i n a longitudinal d i r e c t i o n and converge over the shoulder to be attached 

to the ne tacromion and spine of the scapula and to the d e l t o i d crest of 

the humerus and to the f a s c i a on the outer side of the arm i n t h i s region. 
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P o s t e r i o r l y most of the f i b r e s proceed to the t a i l to be attached w e l l 

over the base of the t a i l ; other f i b r e s pass to the hind limbs. 

She f i b r e s of the v e n t r a l or abdominal portion of the pannioulus 

pass transversely from the mid-ventral l i n e across the abdomen and sides 

to meet or pass beneath the l o n g i t u d i n a l f i b r e s of the back and flanks, 

the more posterior of these f i b r e s passing to the hind limbs. Some of the 

more an t e r i o r transverse f i b r e s pass beneath the pectoral muscles to the 

mid-ventral l i n e . The abdominal portion i s a much thinner layer and con

s i s t s l a r g e l y of f a s c i a , the f i b r e s being scattered i n i t . A n t e r i o r l y 

the abdominal sheet proceeds c r a n i a l l y to be inserted on the outside of 

the greater tuberosity of the humerus and on the inside of the d e l t o i d 

crest f o r i t s whole length, deep to the pectoral muscles. In t h i s region 

i t i s i n close contact with the abdominal portion of the p e c t o r a l i s muscle 

but dorsal to i t . P o s t e r i o r l y the f a s c i a of the abdominal pannioulus ex

tends to the inguinal region. Over the hind legs there i s a narrow w e l l -

marked portion of the abdominal pannioulus. I t i s inserted on the f a s c i a 

on the inner side of the l e g , the l i n e of i n s e r t i o n extending from above 

the knee to three-fourths of the way down the leg along the cnemial crest 

of the t i b i a . 

The pectoral mass i s d i v i s i b l e into three portions. 

The p e c t o r a l i s major i s a strong t h i c k muscle having i t s o r i g i n along 

the greater part of the sternum. The entire muscle converges to an i n 

ser t i o n upon the inner surface of the d e l t o i d crest of the humerus. 

The p e c t o r a l i s minor l i e s dorsal to the preceding muscle and extends 

s l i g h t l y further p o s t e r i o r l y . I t s o r i g i n i s along the greater part of 

the sternum. The f i b r e s run upwards and outwards to be inserted on the 
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d e l t o i d crest beneath the i n s e r t i o n of the p e c t o r a l i s major. 

She p e c t o r a l i s abdominis r i s e s from the l i n e a alba immediately 

posterior to the p e c t o r a l i s minor. I t s f i b r e s pass upwards and outwards 

deep to the p e c t o r a l i s minor and more anterior, and converge to a narrow 

i n s e r t i o n by a tendinous portion on the d e l t o i d crest towards i t s prox

imal end. Shis i s a thinner narrow portion of the pectoral mass. 

The subclavius i s the only part of the stemo-soapularis present. 

It i s a narrow, but t h i c k muscle a r i s i n g from the c a r t i l a g e of the 

f i r s t r i b close to the raid-ventral l i n e , and i s inserted on the outer 

part of the c l a v i c l e , deep and l a t e r a l to the o r i g i n of the c l a v o d e l t o i d 

muscle. 

She serratus nagnus originates by fleshy d i g i t a t i o n s from the c r a n i a l 

border of f i v e r i b s , the f i f t h to the ninth i n c l u s i v e . She attachment to 

the f i f t h r i b i s immediately posterior to the i n s e r t i o n of the scalenus. 

The muscle i s inserted on the caudal portion of the vertebral border of 

the scapula. She more dorsal f i b r e s pass caudally i n a straight l i n e 

to the ninth r i b . The rest of the muscle i s inserted on the v e n t r a l por

t i o n of the r i b s . 

The levator anguli scapulae i s d i s t i n c t from the serratus magnus. 

It a r i s e s from the f i r s t four r i b s and the transverse processes of the 

last f i v e cerfcical vertebrae. I t i s inserted on the medio-dorsal border 

of the scapula between the insertions of the rhomboidfei and the serratus 

magnus. 

The external i n t e r c o s t a l s are dorsally and l a t e r a l l y situated and 

extend between the r i b s . Origin * from the posterior borders of the r i b s . 

Insertion: the anterior borders of the succeeding r i b s . The f i b r e s are 
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directed downwards and backwards. 

The i n t e r n a l i n t e r c o s t a l s l i e c h i e f l y deep to the external intercos-

t a l s and j o i n the r i b s , one to the other. aK^et£b*ftd-^ea**a44«--te-4fee' 

They extend v e n t r a l l y to the sternum. Ori g i n ; the anterior bord

ers of the r i b s . Insertion: the posterior borders of the preceding r i b s . 

The f i b r e s pass obliquely down &:tn«ot forward. 

B. Muscles o f the Abdomen: 

The obliquus abdominis externus Is a broad sheet of muscle a r i s i n g by 

twelve s l i p s from the four t h to the f i f t e e n t h r i b s i n c l u s i v e , and from the 

lumbar f a s c i a . I t s f i b r e s are directed obliquely downwards and backwards. 

It i s composed of a muscular part and an extensive aponeurosis. It i s inser

ted by i t s aponeuroses on the l i n e a alba, on the median ven t r a l raphe of the 

thorax and into the crest of the i l i u m , from which the aponeurosis passes f o r 

ward to the anterior part of the pubis as Poupart•s ligament. The aponeur

osis divides to f o m the external abdominal r i n g . 

The obliquus abdominis intemus l i e s beneath the obliquus abdominis 

externus and has a much more extensive aponeurosis v e n t r a l l y . Only the 

more posterior f i b r e s extend as f a r v e n t r a l l y as those of the l a t t e r muscle. 

A white l i n e marking the junction of the f i b r e s with the aponeurosis i s 

curved and extends along the s i de of the trunk from the r i b s to the caudal 

region. The f i b r e s are directed obliquely downwards, forwards and inwards. 

Origin: from a large part of Poupart's ligament, lumbar f a s c i a and the 

crest of the i l i u m . Insertion: upon the l i n e a alba by an extensive apon

eurosis, and thecaudal border of the posterior c o s t a l c a r t i l a g e s . 

The tr a n s v e r s a l i s i s the deepest of the abdominal muscles and i s 
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quite e a s i l y separated from the abdominis internus except f o r i t s apon

eurosis. I t s f i b r e s run transversely, s l i g h t l y downward to the margin of 

the rectus abdominis where I t s aponeurosis passes beneath the l a t t e r 

muscle to the l i n e a alba* 

O r i g i n , from the inner surface of the posterior r i b s , i l i a c crest and 

Poupart 1s ligament• 

Insertions on the l i n e a alba. 

The rectus abdominis ari s e s from the v e n t r a l surface of the symphysis 

pubis. I t runs forward between the aponeurosis of the obliquus abdominis 

extemus and the trans versa l i s to the ventral surface of the f i r s t r i b 

and manubrium. I t i s also inserted by separate s l i p s into the succeeding 

four c o s t a l c a r t i l a g e s at t h e i r sternal ends. The more l a t e r a l portion 

of the muscle, however, extends only to the second r i b . P o s t e r i o r l y , 

f o r soma distance, the rectus abdominis i s almost i n contact with i t s 

f e l l o w of the opposite side at the mid-ventral l i n e , but as they pass 

further a n t e r i o r l y each diverges s l i g h t l y . The lineae transversae, about 

seven i n number, are very f a i n t l y marked and run i n a zig-zag manner. 

The cremaster muscle i s composed of a t h i n layer of f i b r e s v&ich pass 

v e n t r a l l y and s l i g h t l y caudally from between the layers of the f i b r e s of 

the obliquus abdominis internus at i t s p o s terior border to the scrotum. 
0 * Lumbar Muscle: 

The quadratus lumborura ari s e s from the posterior thoracic vertebrae 

and from the lumbar vertebrae* It i s inserted by a narrow tendon on the 

ventral surface of the i l i u m . 

D. Muscles o f the Back? 

1. S u p e r f i c i a l , Secondary Back Muscles. 
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She trapezius muscle i s not divided as i n the rabbit or the wood 

r a t . She l e f t trapezius muscle i s a thin f l a t sheet consisting mostly 

of f a s c i a with a fev; muscle f i b r e s , the r i g h t , howeve^ i s considerably 

thicker and w e l l developed. She muscle has o r i g i n along the mid-dorsal 

l i n e from the ligamenturn nuohae, from the thoracic spines, except the 

l a s t f i v e , and from the f a s c i a i n this region. She i n s e r t i o n i s on the 

d i s t a l end of the c l a v i c l e , metacromion and spine o f the scapula and 

f a s c i a over the infraspinatus musole. 

She latissimus d o r s i i s a t h i c k sheet of muscle covering a large 

part of the back, It?! arises from a large number of the posterior 

thoracic spinous processes by f a s c i a and from the posterior f i v e r i b s by 

separate fl e s h y s l i p s , and from the lumbar aponeuroses by f a s c i a . I t s 

o r i g i n i s about 18 cm. i n length. I t wraps around the border of the teres 

major coming to l i e s u p e r f i c i a l to I t on the medial surface of the humerus. 

I t s f i b r e s converge greatly to a narrow i n s e r t i o n on the inner surface 

of the humerus close to the d e l t o i d c r e s t . I t s more l a t e r a l f i b r e s on 

reaching the back pass oaudally to the r i b s . 

She rhomboideus c a p i t i s and the rhomboideus major i n Erethizon epix-

anthus, according to Windle (22), form a single sheet of muscle separated 

from the rhomboideus minor. In the present specimen, however, the 

rhomboideus c a p i t i s and the rhombordeus major are separate musoles. 

She rhomboideus major i s the largest o f the three muscles and arises 

from the raid-dorsal l i n e immediately posterior to the s k u l l and from the 

f i r s t f i v e thoraoic vertebrae. She muscle converges to i t s very narrow 

in s e r t i o n on the dorsal border of the scapula next to the serratus magnus. 

She more l a t e r a l f i b r e s pass anterio - p o s t e r i o r l y , while the more posterior 



f i b r e s pass i n a transverse d i r e c t i o n . 

L a t e r a l to the shomboideus major i s the rhomboideus minor. I t has 

i t s o r i g i n along the lambdoidal ridge and narrows to i t s i n s e r t i o n on 

the dorsal border of the scapula, l a t e r a l to the i n s e r t i o n of the more 

c r a n i a l f i b r e s of the rhomboideus major, and upon the extreme dorsal 

portion of the scapular spine. She f i b r e s run i n a l o n g i t u d i n a l d i r e c t i o n * 

L a t e r a l t o the rhomboideus minor i s situated the rhomboideus c a p i t i s 

( o c c i p i t o s c a p u l a r i s ) . I t a r i s e s from the mastoid region and passes 

po s t e r i o r l y to l i e with i t s more dorsal border deep to the rhomboideus 

minor. I t i s inserted on the extreme dorsal portion of the scapular spine 

and on the dorsal border of the scapula p a r t l y deep to the rhomboideus 

minor. 

She levator claviculae (atlantoscapularis) i s a thick, strong muscle 

l y i n g p a r t l y beneath the posterior portion of the parotid gland where the 

l a t t e r passes oyer the shoulder, and s u p e r f i c i a l to the o r i g i n of the 

aoromiodeltoid. 

Origins the ventral arch of the a t l a s . 

Insertions on the metacromion, on the f a s c i a of the shoulder, and by a 

narrow s l i p on the humerus, external to the pectoral (Brest. Some of i t s 

f i b r e s at t h e i r i n s e r t i o n mingle with those of the pannlculus oarnosus. 

She serratus p o s t e r i o r superior arises by a wide f a s c i a from the 

ligamentum nuchae and the spines o f the an t e r i o r thoracic vertebrae. It 

i s inserted on the c r a n i a l border of s i x r i b s , the f i f t h to the tenth. 

A n t e r i o r l y i t l i e s s u p e r f i c i a l to the posterior portion of the splenitis, 

'•̂he f i b r e s are directed backwards and outwards. 



She serratus posticus i n f e r i o r arises from the spines of the poster

i o r thoracic vertebrae. I t i s inserted on four r i b s , the eleventh to the 

fourteenth. : The f i b r e s run forward and outward, the i n s e r t i o n a l s l i p s 

passing p a r t l y beneath the external i n t e r c o s t a l s but s u p e r f i c i a l to the., 

i n t e r n a l i n t e r c o s t a l s . The anterior and posterior portions of the serr

atus posticus are separated fey the space between the tenth and eleventh 

r i b s . 

2. Deep, i n t r i n s i c back muscles. 

The splenius l i e s deep to the rhomboideus muscles. I t arises from 

the mid-dorsal l i n e , from the ligamentum nuchas and from the spines of the 

f i v e a n t e r i o r thoracic vertebrae. I t i s inserted on the l a t e r a l part of 

the lambdoidal ridge. 

From the crest of the i l i u m some f i b r e s a r i s e and pass forward to 

form a muscle s i m i l a r to the saorospinalis of the r a b b i t . The deeper 

f i b r e s are separated by f a s c i a from the moire s u p e r f i c i a l f i b r e s i n t h i s 

region. The f i b r e s nearest the mid-line continue p o s t e r i o r l y beneath the 

gluteus muscle to the t a i l as the extensor caudae l a t e r a l i s (oxtenoer 

oaudae externus). The most l a t e r a l part of the saorospinalis, a very 

narrow portion, i s inserted on the lumbar vertebrae a short distanoe post

e r i o r to the l a s t r i b . The rest o f the saorospinalis muscle passes f o r 

ward, and l a t e r a l l y a portion i s inserted on the r i b s by small s l i p s ; t h i s 

l a t e r a l portion which i s inserted on the r i b s , here corresponds^ to the 

i l i o c o 3 t a l i s . In the region of the fourteenth and f i f t e e n t h r i b s the 

sacrospinal!s separates d e f i n i t e l y intto two parts, the more l a t e r a l portion, 

the i l i o c o s t a l i s , and the inner, the longissimus d o r s i . £h$ aacr<rpinalis 



therefore i s r e a l l y a f u s i o n of the two muscles. She i l i o o o s t a l l s con

tinues forward to the f i r s t r i b . The f i b r e s of the posterior portion of 

the i l i o c o s t a l i s proceed a n t e r i o r l y and end at the eleventh r i b , while 

the f i b r e s of the a n t e r i o r portion of the muscle a r i s e from the twelfth 

r i b , deep to the f i b r e s which end at the eleventh r i b , and continue i n an 

anterior d i r e c t i o n . 

She longissimus dorsi or inner portion of the sacrospinalis muscle 

passes a n t e r i o r l y and i s inserted on the transverse process of the s i x t h 

c e r v i c a l vertebra and on the transverse processes of the vertebrae 

a n t e r i o r to t h i s and further to the a t l a s . In t h i s region the longissimus 

d o r s i i s known as the longissimus o e r v i c i s . 

Between the longissimus d o r s i and the mid-dorsal l i n e l i e s the sem-

i s p i n a l i s d o r s i . In the region of the ninth r i b and n i n t h thoraoic 

vertebra the sups r f i c i a l f i b r e s a r i s e from the f a s c i a of the longissimus 

d o r s i . She deeper f i b r e s and the p o r t i o n near the mid-dorsal l i n e emerge 

from the longissimus dorsi i n the region of the f i f t e e n t h r i b , and some 

of the f i b r e s a r i s e from the t h i r t e e n t h vertebra. The semi s p i n a l i s i s 

p a r t i a l l y fused with the longissimus dorsi f o r some distance posterior to 

t h i s point. St i l l f u rther caudally the muscles separate and the po s t e r i o r 

portion of the semispinalis now becomes the multifidus muscle which pro

ceeds to the saorum and extends into the t a i l as the extensor oaudae 

medialis (extqnbor caudae internus) • In the region of the fifteenth thor

acic vertebra and posterior to i t , the s u p e r f i c i a l f i b r e s of the longiss

imus d o r s i are inserted on the m u l t i f i d u s . She f i b r e s of the semispinalis 

a n t e r i o r l y diverge from the longissimus d o r s i at the o r i g i n of the^biventer 
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oerviois l a t e r a l i s and are inserted on the anter i o r thoracic vertebrae 

and continue f u r t h e r to the spine of the a x i s . L a t e r a l to t h i s anterior 

portion a small muscle l i e s more or less fused with the semispinalis ex

tending beneath the biventer c e r v i c i s from the o r i g i n of t h i s muscle to 

the spine of the a x i s * 

She biventer c e r v i c i s a r i s e s by two s l i p s from the f i f t h thoracic 

vertebra and those a n t e r i o r to i t . A n t e r i o r l y the muscle i s s l i g h t l y 

divided. She s u p e r f i c i a l portion i s fleshy, but there i s a deeper portion 

invested with a shiny f a s c i a . The muscle i s inserted on the o c c i p i t a l 

region deep to the splenius and rhomboideus muscles. 

She complexus i s narrow and poorly developed. It a r i s e s between the 

biventer c e r v i c i s and the longissimus d o r s i . It appears to r i s e from the 

region of the t h i r d thoracic vertebra^ and from one or two vertebrae anter

i o r to t h i s , although the o r i g i n was discernible with d i f f i c u l t y due to 

the fact that the muscle was p a r t l y decomposed i n t h i s region. I t i s i n 

serted on the paramastoid process deep to the splenius. 

The rectus c a p i t i s posterior major l i e s beneath the biventer cer
v i c i s . It a r i s e s from the spine of the a x i s and i s inserted on the supra-
o c c i p i t a l bone. 

The rectus c a p i t i s posterior minor i s situated deep to the rectus 
c a p i t i s posterior major. It arisfes from the a t l a s and i s inserted on the 
sup r a o c c i p i t a l . 

She oblique c a p i t i s i n f e r i o r l i e s l a t e r a l to the rectus c a p i t i s 
posterior major. 

Or i g i n : from the spine of the axis. 

Insertion: on the dorsal portion of the transverse process of the a t l a s . 
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The tr a n s v e r s a l i s c a p i t i s (longus a t l a n t i s ) a r i s e s from the posterior 
c e r v i c a l vertebrae and i s inserted on the caudal portion of the transverse 
process of the a t l a s * 

The rectus c a p i t i s l a t e r a l i s and oblique c a p i t i s superior muscles 

are not separable* The combined muscles extend from the transverse pro

cess of the a t l a s to the s k u l l i n the region of the e x o c c i p i t a l . 

B . i a s c l e s of the t a i l s 

The muscles of the t a i l are strong and w e l l - developed* 

The f l e x o r oaudae internus a r i s e s from the ventral surface of the 

sacrum and a n t e r i o r caudal vertebrae* I t i s inserted by numerous tendons 

on the v e n t r a l surface of the succeeding caudal vertebrae* The most i n 

ter n a l of the s u p e r f i c i a l tendons are inserted f i r s t , the deeper tendons 

coming to the surface round the outer side of these* 

The f l e x o r caudae externus a r i s e s from the l a t e r a l part of the ventral 

surface o f the sacrum* I t i s inserted on the ventral surface of the 

caudal vertebrae* The external tendons are inserted f i r s t , the deeper one 

reaching the surface round the inner side of these* 

The CQCoygeus ari s e s from the caudal border of the ischium* I t i s 
inserted oh the l a t e r a l surface of the sacrum and the transverse processes 
of three caudal vertebrae* 

The levator caudae externus is. d o r s a l l y situated* I t i s a continuat
ion of the longissimus d o r s l . The i n s e r t i o n i s on the sacral and each suc
ceeding caudal vertebrae* 

The levator oaudae internus i s a continuation o f the multifidus, muscle. 
It a r i s e s from the sacral and a n t e r i o r caudal vertebrae. I t i s inserted on 
the dorsal surface of the caudal vertebrae* 

There i s a very large muscle on the dorsal surface l a t e r a l to the 
levator caudae externus* It apparently corresponds to the inter-transver-
s a r i i caudae of the cat* I t a r i s e s from the transverse process 



of an a n t e r i o r oaudal vertebrae and i s inserted on the transverse pro

cesses of the caudal vertebrae posterior to the o r i g i n of the muscle. 

It extends to the t i p of the t a i l . 

There i s a narrow muscle a r i s i n g from the i l i u m and from the deep 

fa s c i a of the gluteus medius, muscle, and more caudally from the f a s c i a 

of the gluteus maximus. I t l i e s l a t e r a l to the anterior portion off the 

i n t e r - t r a n s v e r s a r i i caudae. The o r i g i n of the l a t t e r muscle i s deep to 

i t . I t i s inserted on the anterior caudal vertebrae. 

F. Perineal Musculature: 

She sphincter a ^ i extemus i s a broad r i n g of muscle f i b r e s around 

the anus. I t i s inserted upon the body of the urethra. 

The ischiocavemosus a r i s e s from the caudal border of the ischuim 

and i s inserted on the body of the urethra. 

Muscles of the Anterior Limb: 

A. Misoles of the shoulder g i r d l e . • • 

The supraspinatus occupies the supraspinous fossa, a r i s i n g from the 

entire dorsal border of the spine of the scapula, and from the supras

pinous fossa. I t i s inserted on the greater tuberosity of the humerus 

passing dorsal to the c l a v i c l e . 

The infraspinatus arises from the i n f r a s p i n a l surface of the scapula 

and the posterior surface of the scapular spine. I t i s inserted on the 

greater tuberosity of the humerus. 

The acromiodeltoid i s a t h i c k triangular - shaped muscle a r i s i n g from 

the acromion and metacromion and from the acromial end of the e l a v i c l e . 

She i n s e r t i o n i s very narrow and i s on the out s i de of the d e l t o i d crest. 

She c l a v o d e l t o i d has i t s o r i g i n from the v e n t r a l surface of the 



- 42 -

c l a v i c l e . I t s i n s e r t i o n i s on the inside of the posterior portion of 
the deltoed c r e s t . 

The spinodeltoid a r i s e s from the spine.of the scapula and from the 

fascia over the infraspinatus muscle. The muscle i s inserted upon the 

d e l t o i d ridge of the humerus. It- i s covered by the s u p e r f i c i a l pannioulus. 

The teres minor i s a small muscle a r i s i n g from the l a t e r a l a x i l l a r y 

border of the scapula. The i n s e r t i o n i s on the greater tuberosity of the 

humerus. 

The teres major a r i s e s from the posterior quarter of the a x i l l a r y bor

der of the scapula. It i s inserted deep to the latissimus dorsi muscle and 

extends beyond i t a n t e r i o r l y . It i s inserted on the medial ridge of the 

humerus• 

The subscapularis occupies the inner surface of the scapula. It 

i s inserted on the l e s s e r tuberosity of the humerus deep to the proximal 

portion of the biceps b r a c h i i muscle. 

B. Muscles of the upper arm; 

The biceps b r a c h i i a r i s e s by two heads. The shorter head has i t s 

o r i g i n from the coraooid process of the scapula. The longer head arises 

from the superior margin of the glenoid cavity. The muscle i s inserted 

on the ulnar border of the radius, close to the head of the l a t t e r . 

'The coracobrachialis a r i s e s from the coracoid process of the scap

ula deep to the short head of the biceps b r a c h i i muscle. It i s inserted 

on the middle, ̂ and lower port ion. of the humerus on the inner side. 

She b r a c h i a l i s anticus a r i s e s outside the d e l t o i d ridge as high as 

the head of the humerus, from the dorsal portion of i t s neck. It passes 

deep to the biceps b r a c h i i near the i n s e r t i o n of the l a t t e r and i s i n -



sorted on the proximal portion of the r a d i a l side of the ulna deep t© 

the biceps brachii. This point of i n s e r t i o n d i f f e r s from that noted by 

Windle{22), who states that the i n s e r t i o n i s on the anterd«-externai sur

face of the humerus as f a r down as the external condyle*. These are the 

three f l e x o r muscles of the upper arm. 

The following muscles are the extensors of the upper arm. 

.: She dorso - epltroehlear i s a large iiasele a r i s i n g from the ventre* 

: a i s f a l ; portion of the l a t i s s i n a s dergi imscl©* It i s inserted on the 

olecranon. 

The triceps longus i s a large t h i c k muscle having i t s o r i g i n at the 

humeral end of the a x i l l a r y border of the scapula, and i t s i n s e r t i o n on 

the proximal end of the olecranon* 

She triceps l a t e r a l i s i s equally large and a r i s e s from the greater 

tuberosity of the humerus and i s inserted on the olecranon. 

She triceps medialis i s medially situated and originates along the 

posterior border of the shaft of the humerus. Its insertion i s on the 

dorsal surface of the olecranon. She anconeus i s oontinuous with the 

triceps medialis. 

.j K/The^epitroohIeo ̂ - anconeus i s a small fleshy xnascle r i s i n g from the 

internal condyle of the humerus* It i s attached to the inner side of the 

olecranon* 

0. Muscles of the forearm: 

Flexor Misolesj The palmaris longus arises from the internal condyle 

of the humerus* I t i s a bipemnated muscle c l o s e l y adherent to the f i r s t 

part of the flexor profundus digitorum. Its tendon of insertion i s broad* 

The pronator r a d i i teres has origin from the i n t e r n a l condyle of the 

humerus* I t s insertion i s along the middle half of the medial border of 
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the radius extending f o r a considerable distance towards i t s d i s t a l end. 

She f l e x o r digitorum sublimis i s small and a r i s e s from the i n t e r n a l 

condyle of the humerus. I t l i e s deep to the palmarls longus and the 

second part of the f l e x o r digitorum profundus, and i s also c l o s e l y con

nected with the f i r s t part of the l a t t e r . 

She f l e x o r digitorum profundus consists of two parts. Hfhe f i r s t 

part has o r i g i n from the i n t e r n a l condyle and i s extremely large. I t 

passes to the r a d i a l side of the forearm and i t s lower tendinous part i s 

joined by the f l e x o r l o n g u s . p o l l i o i s , which arises from the d i s t a l portion 

of the f l e x o r aspect of the radius. I t i s c l o s e l y connected with the 

f l e x o r carpi r a d i a l i s proximal l y . She aeeend part of the f l e x o r pro-
TA« s t u m / p * r t 

fundus digitorum i s a bipennated muscle. a r i s e s from the ulna and has a 
small s l i p coming from the i n t e r n a l condyle. 

She f l e x o r c a r p i r a d i a l i s i s a large muscle a r i s i n g from the i n t e r n a l 
condyle. I t l i e s between the pronator teres and the f i r s t part of the 
flexor profundus digitorum. 

She pronator quadratus l i e s deep to the f l e x o r s . I t a r i s e s from the 
d i s t a l h a l f of the ulna. I t s f i b r e s pass i n an oblique d i r e c t i o n to be 
inserted on the radius. 

She f l e x o r c a r p i u l n a r i s a r i s e s from the olecranon, the proximal 
part of the medio - caudal border of the ulna and the i n t e r n a l condyle of 
the humerus. 

Extensor Muscles? 

She extensor digitorum communis has i t s o r i g i n from the external con

dyle. I t i s a large muscle cl o s e l y connected with the extensor carpi 

r a d i a l i s brevis and the extensor minimi d i g i t i muscles near i t s o r i g i n . 
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The extensor metacarpi p o l l i c i s a r i s e s from the greater portion 

of the r a d i a l surface of the ulnar and the interosseus ligament. 

The extensor i n d i e i s i s a small muscle which l i e s s u r p e r f i c i a l to 
the above muscle. I t s o r i g i n i s from the dorsal surface of the ulna 
about one h a l f way up the bone. 

The extensor d i g i t i q u i n t i (extensor minimi d i g i t i ) a r i s e s from the 
external condyle i n common with the extensor communis digitorum. It i s 
a small narrow muscle. 

The extensor c a r p i u l n a r i s arises from the external condyle of the 

humerus and adjacent part of the ulna. Oranially there i s a s l i g h t 

d i v i s i o n of the muscle and the anterior part so formed passes to the 

ulna. 

The extensor carpi r a d i a l i s brevis i s a large muscle a r i s i n g from 

the external condyle of the humerus close to the extensor digitorum 

communis, between i t and the carpi r a d i a l i s longus. Its tendon of i n 

sertion i s broad. 

The extensor c a r p i r a d i a l i s longus has an extensive o r i g i n from the 

external epicondyloid ridge of the humerus. I t s o r i g i n i s d i s t i n c t from 

that of the external carpi r a d i a l i s brevis. 

The supinator longus i s a thin muscle a r i s i n g from the external 
epicondyloid ridge beneath the o r i g i n of the extensor carpi r a d i a l i s 
longus. 

The supinator brevis i s a very small muscle a r i s i n g from the annular 

•ligament and shaft of the radius. It extends halfway down the radius. 

Muscles of the Posterior Limbs 

A. Muscles of the Hip. 



1« Iliopsoas group* 

The psoas minor a r i s e s from the majority of the lumbar vertebrae. 
It narrows p o s t e r i o r l y and i s inserted on the i l i o - p e c t i n e a l eminence. 
I t p a r t l y o v e r l i e s the psoas magnus. 

The psoas magnus aris e s deep to the psoas minor from a l l the thoracic 

vertebrae and i s inserted on the lesser trochanter of the femur. 

The i l i a c u s r i s e s from the crest of the i l u i m and i s inserted on 
the lesser trochanter of the femur. 
2» Gluteal group. 

According to Parsons (15), i n rodents the gluteus maximus, tensor 

f a s c i a l femoris and sartorius are cl o s e l y united to form one muscle sheet. 

Windle (22) s i m i l a r l y describes these muscles i n Erethizon epixanthus. 

Kowell (9), however, emphatically disagrees with Parsons and does not 

consider the gluteus maximus i n rodents to fomt a part of the tensor latae 

or gluteus s u p e r f i c i a l i s sheet, and states that when not d i s t i n c t i t 

should be considered as having fused with the gluteus medius. These 

muscles i n Erethizon epixanthum epixanthum, however, are more i n agree

ment with Parson's and Windle's descriptions, although some variations are 

apparent• 

According to Windle the maximus aris e s by a lumbar aponeurosis from 

a l l the sacral vertebrae and from the crest of the ilidra as f a r forward as 

i t s anterior superior spine. Such a musole was found i n Erethizon 

epixanthum epixanthum, but i t s d i v i s i o n s d i f f e r s l i g h t l y from those given 

by Windle. 

The muscle descends i n a broad sheet over the thigh. The anterior 
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portion i s separable from the rest of the muscle and has a narrow o r i g i n 

from the l a t e r a l part of the crest of the ilxainj. This widens and passes 

to the inner side of the knee and i s connected i n t h i s region with the 

f a s c i a over the j o i n t but not to any bone; and i t s more posterior border 

i s inserted ower the f a s c i a of the thigh* This anterior portion corres

ponds to the s a r t o r i u s muscle* 

The posterior portion of the muscle sheet i s d i v i s i b l e into two 

parts* where the f i b r e s begin* '%e anterior part i s wide and i s inserted 

into the femur about one h a l f of the way down and probably corresponds 

to the tensor vaginae femoris. The posterior past i s narrower and i s i n 

serted into the lower portion of the femur and i s probably the gluteus 

mazimus proper* 

Windle divides the whole sheet into two portions, anterior and post

erior,, the posterior being inserted into the femur; and again divides the 

a n t e r i o r into two* the most anteri o r being the sartorius, and the posterior 

part being the tensor vaginae femoris.Windle finds another muscle a r i s i n g 

by a lumbar aponeurosis from the spines of the caudal vertebrae and 

c l o s e l y connected wi t h the gluteus maximus as f a r as i t s i n s e r t i o n , which 

i s on the anterior aspect of the t i b i a . No such muscle was found i n the 

specimen dissected. 

The gluteus medius i s a wide sheet of musole l y i n g deep to the above 

sheet. Its o r i g i n i s from the crest of the HMm and dorsal f a s c i a . I t s 

i n s e r t ion :is:^nt:lsheygreat:-> tro" chanter:; ofn<the-v femur • There i s very l i t t l e 

i n d i c a t i o n , i f any, of a portion corresponding to the gluteus aasiffius. 

It i s c l o s e l y fused with the gluteus medius. 



Beneath the gluteus msdius but c l o s e l y connected with i t there i s a 

layer o f muscle f i b r e s representing the soansorius. It a r i s e s from the 

i l i u m and i s inserted deep to the a n t e r i o r margin o'f the gluteus medius 

on the great trochanter. 

2. Obturator group. 

The pyriformis l i e s deep to the l a s t mentioned layer, and super

f i c i a l to the obturator Internus and gemellus superior. It Is a com

parativ e l y large muscle. It a r i s e s from the sacrum and i s inserted on the 

t i p of the great trochanter. 

The gemellus i n f e r i o r i s separable with d i f f i c u l t y from the obtur

ator internus. I t a r i s e s immediately craniad to the i s c h i a l tuberosity 

and i s inserted on the great trochanteric fossa. 

The obturator internus a r i s e s from the medial surface of the i s 

chium caudad and craniad of the obturator foramen. I t passes over the 

dorsal border of the ischium between i t s tuberosity and the acetabulum. 

It i s inserted on the trochanteric fossa. 

The gemellus superior i s a large f l a t muscle. It a r i s e s from the 

caudal part of the dorsal border of the i l i u m . I t i s inserted into the 

great trochanter at i t s summit. I t s p o s t e r i o r border i s connected with 

the obturator internus. 

She quadratus femoris a r i s e s from the tuberosity of the ischium and 

i s inserted between the great and small trochanter. 

B. Muscles of the thiffh; 

Flexor Muscles. 

She semltendinosus a r i s e s by strong f a s c i a from the sacral and 

caudal vertebrae. I t i s inserted on the cneraial crest of the t i b i a . 



Towards i t s o r i g i n the f i b r e s of the seiaitendinosus are separable only 

with d i f f i c u l t y from the f a s c i a of the gluteus naximus. The muscle i s 

wide, f l a t and well - defined and arises by one head, not two as i n some 

rodents. Wendle (22) gives the o r i g i n of the muscle as from the tuber 

i s c h i i i n Erethizon epixanthus, but i n t h i s specimen t h i s was not found 

to be the case. 

She semimeanbranosus consists of two parts. The f i r s t portion i s 

very slender and arises by f a s c i a from the transverse processes of the 
vertebrae immediately caudal 

oaudalrtto the b i c i p i t i s accessorius. Hear i t s o r i g i n i t l i e s super

f i c i a l to the chief part of the biceps, but deep to the b i c i p i t i s access

orius ; i t passes over the adductor magnus and brevis muscles, i n part, 

and extends to the bend of the knee, towards the inner side of the l e g . 

It i s inserted above the inner condyle of the femur by tendon. This 

portion corresponds i n part to the adjutator caudae mentioned by Windle 

(22), but that muscle i s inserted on the p a t e l l a . 

The main part of the semimembranosus i s a long t h i c k muscle a r i s i n g 

from the tuberosity o f the ischium caudad to the biceps femoris. I t 

passes to the medial side of the lower l e g and i s inserted on the prox

i m a l end of the t i b i a a n t e r i o r to the g r a c i l i s . Windle (22) found i t s 

i n s e r t i o n to be on the femur. 

The biceps femoris i s d i v i s i b l e into two parts. The chief part 

arises by a d i s t i n c t tendon from the outer part of the tuberosity of the 

ischium. It i s inserted by f a s c i a on the outer side of the p a t e l l a , by 

tendon on the projection of the head of the f i b u l a and on the fa s c i a on 

the front of the t i b i a , extending almost to the d i s t a l end. It i s a 



thick muscle narrow at i t s o r i g i n , but having i t s f i b r e s diverging to 
a wide in s e r t i o n * 

She b i c i p i t i s accessoriua a r i s e s by tendon from the transverse pro

cess of one of the upper caudal vertebrae, i t i s inserted by f a s c i a into 

the posterior part of the osjcalcis and the t i b i a * This part of the 

biceps i s long and slender* Near i t s o r i g i n i t l i e s deep to the chief 

part of the biceps. It passes over the anterior part of the semimem

branosus and under the main part of the biceps again, and from thence i t 

l i e s p o s terior to the biceps on the t i b i a . 

Extensor Muscles: 

The quadriceps extensor c r u r i i s composed of four muscles which are 
as follows: 

The rectus femoris i s a t h i c k strong muscle which a r i s e s from the 

iludm and i s inserted on the proximal border of the patella.. I t i s 

situated between the vastus externus and vastus internus. 

The vastus externus i s very large and thick. At i t s o r i g i n i t 

extends to the summit of the trochanter. It i s inserted on the p a t e l l a . 

The vastus internus i s c l o s e l y connected with the vastus externus. 

It arises from the proximal part of the femur and i s inserted on the 

p a t e l l a . 

The crureus l i e s beneath the above muscle and has a s i m i l a r o r i g i n 

and i n s e r t i o n . 

Adductor muscles: 

She pectineus arises from the i l i o - pectineal eminence dorsal to 

the o r i g i n of the t h i r d part of the adductor muscle. It i s inserted on 

the femur below the lesser trochanter. It l i e s on the medial surface of 
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the lege 

The g r a c i l i s i s a wide muscle situated on the ventral surface of the 

le g . It i s divided towards i t s o r i g i n into three parts. The anterior 

part a r i s e s from the i l i o - pectineal eminence and pubic symphysis. A 

small medial s l i p arises between the sphincter a n i externus and the i s -

chiooavemosus muscles. The posterior portion arises from the ramus of the 

ischium. The i n s e r t i o n i s on the front of the t i b i a from the p a t e l l a to 

below the summit of the i n s e r t i o n of the semitendinosus, alosrg the inner 

side of the onemial crest of the t i b i a . 

The adductor mass i s d i v i s i b l e into s i x portions. 

The f i r s t part i s a t h i n , f l a t , narrow muscle a r i s i n g from the brim 

of the p e l v i s beneath the g r a c i l i s and ventral to the o r i g i n of the pec-

tineus, and from the a n t e r i o r portion of the pubic symphysis. The inser

t i o n i s on the d i s t a l end of the femur and medial portion of the p a t e l l a . 

She second part l i e s beneath the f i r s t and i s not e a s i l y separable 

from i t at the o r i g i n . It i s inserted on the femur between the insertions 

of the pectineus and the adductor magnus. 

The t h i r d part or adductor magnus i s a t h i c k muscle a r i s i n g from the 

symphysis pubis and adjacent ramus of the ischium. It i s covered by the 

g r a c i l i s . It i s inserted on the back of the femur d i s t a l to the insertion 

of the adductor brevis, on the caudal l a t e r a l border of the shaft of the 

femur. 

She fourth part i s very t h i n and l i e s s u p e r f i c i a l to the posterior 

portion of the t h i r d part. It arises s u p e r f i c i a l to the l a t t e r and i s 

inserted on the d i s t a l part of the femur and the medial portion of the 

p a t e l l a beneath the f i r s t part, and cranl§4 of the semimembranosus. 
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She f i f t h part or adductor brevis arises from the pubic symphys: 

beneath the f i r s t , second and t h i r d portions. It i s inserted along the 

back of the femur, extending as f a r a n t e r i o r l y as the outer side of the 

great trochanter immediately posterior to the quadratus femoris. 

She s i x t h part a r i s e s beneath the pec tineus from the brim of the 
p e l v i s . I t i s inserted on the femur close to the i n s e r t i o n of the pec-
tineus. 

0. Muscles of the l e g . 

Flexor group • 

She gastrocnemius r i s e s by two heads from the upper and back part of 

the two condyles of the femur. She two portions unite with the soleus 

and form the tendo calcaneus d i s t a l l y . 

The p l a n t a r i s i s a large muscle l y i n g beneath the gastrocnemius and 

having i t s o r i g i n on the external condyle of the femur beneath the ex

te r n a l l a t e r a l ligament. I t s narrow-tendon of i n s e r t i o n passes around the 

inner side of the tendo calcaneus. 

She soleus i s a fleshy muscle l a t e r a l to the f l e x o r longus h a l l u c i s . 

It arises by tendon from the caudal portion of the head of the f i b u l a , and 

joins the outer head of the gastrocnemius to help form the tendo oalcaneus. 

The popliteus a r i s e s from the l a t e r a l condyle of the femur, and i s 

inserted on the upper t h i r d of the medial shaft of the t i b i a . 

She f l e x o r digitorum longus i s a very large muscle and i s v e n t r a l l y 

situated. It a r i s e s from the t i b i a beneath the popliteus. It has a 

large tendon f o r i n s e r t i o n . 

She f l e x o r longus h a l l u c i s (flexor f i b u l a r i s ) l i e s beneath the t i b 

i a l i s posticus. I t s o r i g i n i s from three fourths of the f i b u l a . I t s 



tendon d i s t a l l y i s large. I t i s an extremely large muscle f i l l i n g the 
space between the f i b u l a and t i b i a . 

The t i b i a l i s posticus i s a large muscle l y i n g beneath the f l e x o r 

digitorum longus. It a r i s e s from the head of the f i b u l a and caudal as

pect of the proximal t h i r d of the t i b i a . The f i b r e s are pennated upon 

i t s tendon which passes deep to that of the f l e x o r digitorum longus. The 

muscle i s c l o s e l y connected with the f l e x o r longus h a l l u c i s . 

Extsnsor group. 

She t i b i a l i s anticus i s a large muscle having i t s o r i g i n from the 

f i b u l a ancjupper portion of the t i b i a . It has a tendinous i n s e r t i o n . Its 

f i b r e s are pennated upon the deep surface of the tendon which develops 

with i n the muscle. 

She extensor longus digitorum ar i s e s from the front of the external 
condyle of uthe femur just outside the p a t e l l a r surface l a t e r a l to the 
t i b i a l i s anticus. 

The extensor h a l l u c i s i s small and slender and l i e s between the t i b 

i a l i s anticus and the extensoip longus digitorum. I t has a narrow o r i g i n 

along the lower part of the shaft of the f i b u l a . I t s slender tendon pas

ses, close to the t i b i a l i s anticus, to the foot. 

Peroneal group: 

She peroneus longus arises from the head of the f i b u l a and the l a t e r a l 
ligament of the knee. lis passes to the foot. 

2he peroneus brevis l i e s deep to the above muscle. It has i t s o r i g i n 

from the outer surface of the lower part of the f i b u l a below that of the 

peroneus q u i n t i d i g i t i . I t s tendon passes behind the external malleolus 

i n a deep groove. At i t s v e n t r a l border there i s a portion of the brevis 
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muscle which i s d i s t i n c t a n t e r i o r l y from the rest of the muscle. It 

p a r t l y f o l d s around the peroneus longus and ari s e s by t h i n f a s c i a from 

the f i b u l a , a n t e r i o r to the main part. 

The peroneus q u a r t i d i g i t i i s not present. 

The peroneus q u i n t i d i g i t i i s very slender and l i e s l a t e r a l to the 
peroneus brevis. It arises from the outer surface of the f i b u l a behind 
the peroneus brevis muscle. 
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The Diaphragm., the Body C a v i t i e s , and Membranes^.  

The Diaphragm^ 

The diaphragm i s a broad muscle separating the thoracic cavity from 

the abdominal c a v i t y . It i s attached v e n t r a l l y to the sternum and s i x t h 

r i b , l a t e r a l l y and do r s a l l y to the posterior r i b s and the lumbar vertebrae. 

It i s pierced by three foramina, the hiatus aort icus, the hiatus oesoph-

ageus, and the foramen venae cavae. 

The P l e u r a l C a v i t i e s : 

The p l e u r a l cavities' are l i n e d by the pleura. Ventrally, the two 

median w a l l s of the p l e u r a l sacs j o i n to form the mediastinal septum ex

tending from the heart 46 the sternum. 

She P e r i c a r d i a l Sap: 

The p e r i c a r d i a l sac i s tough and i s attached to the anterior end of 
the heart where the vessels enter and leave. 

The. f W i t 
QT\ea.l C a v i t y 

The peritoneal c a v i t y i s l i n e d by the peritoneum. A portion of t h i s , 

the mesogaster, extends from the dorsal w a l l to the greater curvature of 

the stomach and i s also prolonged p o s t e r i o r l y to form a sac, the greater 

omentum, which i s not very extensive. Ventrally, the portion passing from 
h i l u s of the spleen i s the 

th© l e f t part o f the greater curvature of the stomach to the^gastrosplenic 
ligament. The mesogaster passes over the stomach and at the lesser cur

vature continues as a strong ligament, the lesser omentum, to the l i v e r . 

The lesser omemtum consists of the gastrohepatic ligament, passing from 

the lesser curvature of the stomach to the l i v e r , and the hepatoduodenal 

ligament from the l i v e r to the f i r s t part of the small i n t e s t i n e , i n which 

portion runs the b i l e duct and hepatic p o r t a l vein. The f a l c i f o r m and 

coronary ligaments are described with the l i v e r . 



The entrance to the o r a l cavity i s broad. The hard palate forming 

the. a n t e r i o r part of the roof of the mouth i s narrow and ends near the 

t h i r d molar. It has i t s mucous membrane thrown up into a number of trans

verse ridges. Posterior to t h i s i s the soft palate. 

The dental formula i s i l / l , c o/o, pm l / l , m 3/3. The i n c i s o r s 

are long and c h i s e l - l i k e , andjgrow from persistent pulps. The upper 

i n c i s o r s protrude over the lower. The outer surface of the i n c i s o r s i s 

orange - yellow i n c o l o r . The teeth of the upper and lower jaw are sim

i l a r i n s i z e . The premolars, however, are s l i g h t l y larger than the molars. 

On the grinding surface of the premolar and molars are several 

grooves or reentrant angles of enamel which form an enamel pattern. The 

reentrant angles become iso l a t e d rings of dentine surrounded by enamel 

where the teeth are much worn. The reentrant angles are so deep on each 

side of the teeth that the enamel spaces are i n f i n i t e l y small. The 

enamel pattern i s as follows: 

Upper Teeth; 

Premolar: 

F i r s t Molar: 

One medial outer reentrant angle, one outer 

anterior and one outer posterior r i n g , one 

. inner reentrant angle. 

Antero - external enamel face indented by 

one groove, one anterior outer reentrant angle, 

and two outer posterior rings, one inner 

reentrant angle. 
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Second Molars, On© outer a n t e r i o r and one outer p o s t e r i o r 

r i n g , one medial outer reentrant angle 9 one 
inner reentrant angleo 

The t h i r d molar i s the same as the premolar. 
Lower See th»_ 

Premolars One outer reentrant angle„ one inner a n t e r i o r 

r i n g and two posterior inner reentrant angles. 

F i r s t and Second Molars One outer reentrant angle @ one inner anterior 

and one inner posterior 'rings, one medial inner 

reentrant angle. 

The t h i r d molar i s the same as the premolar. 

The tongue i s long and narrow. I t i s 8*5 cm. long 9 and i t s greatss 

width i s at i t s posterior end where i t measures 1.7 cm, i n t e r i o r l y i t 

narrows considerably and at i t s t i p measures only o? cm i n width. The 

free end o f the tongue i s attached to the f l o o r of the mouth by a f o l d 9 

the frenulum. The root o f the tongue i s attached to the hyoid bone and 

i t s c r a n i a l process and to the soft palate. There is no median furrow 

present. The anterior h a l f of the dorsum of the tongue is covered with 

very small soft conical p a p i l l a e which are directed backward. These are 

also present further p o s t e r i o r l y but to a less extent. Scattered amongst 

them are a few fungiform p a p i l l a e which are much mora prominent and more 

numerous p o s t e r i o r l y . There are a number of fungiform p a p i l l a e at the 

t i p and on the underside of the tongue i n t h i s region.. Hear the root of 

the tongue are two circumvallate p a p i l l a e . 

The pharynx extends from the soft papate to the o r i g i n of the 

oesophagus and has the openings of the posterior nares and eustachian 
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tubes* Posteriorly;, the pharynx opens into the oesophagus and anterior 

to t h i s i s the entrance to the larynxo the g l o t t i s . The cartilaginous 

valves, the e p l g l o t t i s D at the entrance to the g l o t t i s 8 i s broad. 

The oesophagus passes through the diaphragm by ray of the hiatus 

oesophageus and 5cm. posterior to i t enters the stomach. It i s a straight 

tube lima, i n diameter, wi t h a narrow lumen of about S mm. i n diameter. 

The stomach i s elongated and where the oesophagus enters i s the 

cardia* To the l e f t of t h i s the stomach bulges to form the fundus. The 

stomach i s bant sharply on i t s e l f towards the p y l o r i c end* The p y l o r i c 

extremity, near the duodenum, i s much s a a l l e r and the pylorus i s marked 

externally by a s l i g h t c o n s t r i c t i o n . Internally,, there i s a c i r c u l a r 

ridge 9 the p y l o r i c valve. The p a r i e t a l and v i s c e r a l surfaces of the 

stomach are convex, the former i s r e l a t e d to the diaphragm and l i v e r 9 the 

l a t t e r to the dntestines and pancreas. There are no w e l l ~ marked ridges 

or f o l d s i n t e r n a l l y . 

The duodenum leaves the p y l o r i c end of the stomach and passes to the 

righto It shortly receives the b i l e duct, and 15 mmo further on, the 

pancreatic duct. On reaching the right; side i t turns caudally f o r 5 cm0  

(then to the l e f t * The diameter of the duodenum i s about 5 era© % e 

small intestine i s continued as the jejunum and the ileum., and i s a con

voluted tubeo Ho d i v i d i n g l i n e between the different portions can be 

seen externally« The diameter v a r i e s from £.5 - 5.5 cm© 

The large i n t e s t i n e extends from the termination of the ileum to the 

anus, and consists of the colon and the rectum* At the junction of the 

two portions there i s a large, blind,, curved sac 0 the caecum vhich i s abo&t 

28 cm. longo The terminal 3 cm. of the caecum narrows to form the ver~ 



siforss appendix* Shore i s no saocuius rotundus. Thera i s a c i r c u l a r 

c o n s t r i c t i o n a t the entrance of the ileum into the caecum and the margins 

of the ileum are prolonged v/ithin f o r 8 mm* The ileo-caecal o r i f i c e 

i s amally v/hile the caeco-coiic o r i f i c e i s much large r . These o r i f i c e s 

are about 3 cm» aparto She caecum has a dorsal and a ventral l o n g i t u d i n a l 

muscular kind which causes two rows of sacculations^ The colon i s smooths, 

not sacculated* I t i s largs prors&mally but gradually becomes smaller* 

It i s c o i l e d g r e a t l y 0 and 9 f o r a considerable distance 9 two portions are 

i n contact? being connected by mesentery. The colon passes p o s t e r i o r l y 

to J o i n the rectum which i s a wider tube and which terminates at the anus* 



Glands : 

Digestive Glands: 

The Sali v a r y Glands: 

In the region of the neck there are three pa i r s of salivary glafinds, 

the parotid, the submaxillary, and the sublingual glands. 

The parotid gland i s extremely large, extending otjer the whole side 

of the neck and dipping into a t r i a n g u l a r cavity above the cleido - mas

t o i d muscle, between the l a t t e r and the levator claviculae and passing 

beneath the trapezius muscle. The gland extends beyond the c l a v i c l e . It 

i s 18.2 cm. long, 5.7 cm. wide and about 3.5 cm. t h i c k . I t s posterior 

border i s strongly concave and i s loosely attached to the underlying 

muscles. The s u p e r f i c i a l surface i s covered by the parotid f a s c i a and part 

of the f a c i a l portion of the panniculus carnosus. The anterior border 

p a r t l y o v e r l i e s the masseter muscle. The gland i s composed of a large 

number of lobules. I t s duct passes across the surface of the masseter 

muscle and opens beside the ant e r i o r molar. 

The submaxillary gland l i e s on the front of the neck beside the 

inner border of the masseter muscle. The r i g h t and l e f t glands are sep

arated by a small portion of the sternohyoid muscle. Both consist of a 

large posterior lobe and three small anterior lobes i n close proximity to 

one another and invested with a delic a t e f a s c i a . The outer of the three 

smaller, a n t e r i o r lobes i s separated from the remainder by the external max

i l l a r y vein, while the inner overlies the middle. These three lobes are 

somewhat tr i a n g u l a r i n shape and are separated from the rounded posterior 

lobe by the transverse vein. The duct passes from the deep surface of the 

gland deep to the d i g a s t r i c muscle and proceeds forward to a point near the 
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mandibular symphysis where i t pierces the l i n i n g of the mouth. 

The sublingual gland i s situated deep to the posterior lobe of the 

submaxillary gland. It i s small and oval i n shape and i s r e l a t e d to the 

submaxillary duct. I t s duct passes forward with the l a t t e r . 

The L i v e r : 

The l i v e r i s large and i s divided by deep fissures into three 

p r i n c i p a l lobes, the l e f t l a t e r a l , the right l a t e r a l and the c e n t r a l . 

There i s also a small caudal and a s p i g e l i a n lobe. The central lobe i s 

divided into a r i g h t and a l e f t portion. The r i g h t and l e f t l a t e r a l lobes 

are of a s i m i l a r s i z e . The l e f t lobe i s somewhat oval i n outline and i s 

c l e f t s l i g h t l y at i t s inner border. The more dorsal, posterior portion, 

so formed, bears on i t s inner border the oesophageal notch. The central 

lobe i s very i r r e g u l a r i n shape. The l e f t c e n t r a l portion i s c l e f t at i t s 

inner border to form a small inner lobe l y i n g next to the f i s s u r e . The 

r i g h t c e n t r a l lobe has i t s more posterior portion bent under to l i e dor

sal to the anterior part. The posterior portion i s directed to the right 

and caudally and extends beyond the an t e r i o r part f o r a considerable d i s 

tance. The f a l c i f o r m ligament extends into the f i s s u r e between the l e f t 

and r i g h t central lobes and i s also attached along the ventral surface of 

the r i g h t central lobe from i t s posterior to i t s anterior border. The 

gastro - hepatic ligament i s attached to the right central lobe, and the 

hepatoduodenal ligament extends from t h i s portion of the l i v e r to the 

f i r s t part of the small i n t e s t i n e , and the b i l e duct and p o r t a l vein run 

through the ligament. The right l a t e r a l lobe i s directed dorso-ventrally. 

On i t s inner border l i e s the caudal lobe, which i s c l e a r l y marked off by 

a f i s s u r e . 
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The caudal lobe has on i t s ventral surface a deep impression, the 

renal impression. I t i s roughly tr i a n g u l a r i n shape and i s notched on 

i t s inner border. 

Appearing as a continuation of the caudal lobe i s the small, narrow 

elongated s p i g e l i a n lobe. It passes c r a n i a l l y from the base of the 

caudal lobe and then bends p o s t e r i o r l y . 

She gastro - hepatic ligament i s attached to the l e f t inner border 

of the l e f t lobe, as w e l l as to the dorsal surface of the central lobe, 

She coronary ligament i s also attached to the anterior surface of the 

more dorsal portion of the l e f t l a t e r a l lobe and to the right l a t e r a l 

and rig h t central lobes. 

She b i l e ducts from the lobes of the l i v e r enter the common b i l e duct 

which empties into the duodenum about 3.5 cm. from the pylorus. 

The ante r i o r or p a r i e t a l surface of the l i v e r i s convex and l i e s 

against the diaphragm. The v i s c e r a l surface i s concave and i s related 

to the stomach and the right kidney. 

There i s no g a l l bladder present. 
The Pancreas: 

She pancreas i s a large lbbulated gland not very compact. It 

extends from the right border of the spleen to the f i r s t part of the 

duodenum. I t l i e s dordal to the stomach and ventral to the anterior bor

der of the l e f t kidney. Its greatest portion l i e s to the l e f t of the 

median l i n e . I t s c r a n i a l portion extends to the anterior bolder of the 

stomach. It i s attached by mesentery to the l i v e r near the portal f i s s u r e 

and to the crura of the diaphragm. 
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The pancreatic duct passes into the duodenum about 5 cm. from the pylorus. 
. The above glands are associated with the digestive t r a c t . 
Lymph Gland: 

The Spleen. 

The spleen i s situated on the l e f t side l y i n g along the l e f t border 

of the stomach but dorsal to i t . I t i s large, somewhat oval i n shape. 

I t s long a x i s i s directed anter/o - p o s t e r i o r l y , i t s short axis almost dorso-

v e n t r a l l y . The anterior portion of the spleen i s curved v e n t r a l l y so that 

the v i s c e r a l surface i s concave. This surface i s divided by a ridge, i n 

which there i s a s l i g h t depression a n t e r i o r l y forming the h i l u s , which ex

tends further p o s t e r i o r l y than the ridge. She area to the l e f t of the ridge 

i s s l i g h t l y larger than that tfc> the r i g h t . The p a r i e t a l surface i s smooth 

and concave and l i e s against the diaphragm. The posterior portion of the 

spleen extends almost to the l e f t kidney. 

Endocrine Glands: 

The Thyroid.. 

The thyroid gland consists o f two long and very narrow portions 

occurring on either side of the trachea and larynx. Shey extend from the 

middle of the thyroid c a r t i l a g e caudally f o r 25 mm. There i s no median 

connecting portion. It i s a ductless gland. 

She Thymus J The thymus i s a ductless gland and Is situated i n the mediasti

num i n the median l i n e , ventral to the anterior part of the heart. It ex

tends forward on the trachea f o r a short distance. It i s composed of a 

numeer of lobules. 

The Adrenal G l a n d s . . . . . . 

The adrenal glands are small and are situated close to the inner 
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borders of the kidneys. These glands are also ductless. 
The Respiratory System: 

The larynx* which connects the pharynx and trachea, consists o f the 

thyroid, c r i c o i d , e p i g l o t t i s , and the two small arytenoid c a r t i l a g e s . 

The thyroid c a r t i l a g e i s the most a n t e r i o r l y placed. It i s not very 

large and consists o f two l a t e r a l laminae which are separated dorsally but 

which unite v e n t r a l l y . The ventral median portion i s very short* The 

dorsal border of each lamina projects crania l l y to form a short blunt 

process, the superior cornu, which a r t i c u l a t e s with the posterior cornu 

of the hyoid bone. There i s a s i m i l a r but larger projection p o s t e r i o r l y 

to form the p i u f a r i o r cornu of the thyroid c a r t i l a g e . The i n f e r i o r cornu 

a r t i c u l a t e s with the outside of the c r i c o i d c a r t i l a g e . The posterior 

margin of the thyroid c a r t i l a g e i s concave mid-ventrally, the anterior 

margin convex. Below the superior oornu i s a small foramen through which 

passesthe laryngeal nerve, ^he a n t e r i o r margin of the thyroid c a r t i l a g e i s 

attached to the body of the hyoid and i t s posterior comua, by the thyro -

hyoid membrane, and the posterior border to the c r i c o i d c a r t i l a g e by the 
Y 

cr i c o - t h r o i d membrane• 

'She c r i c o i d c a r t i l a g e i s comparatively large, i s situated at the 

caudal end of the larynx, and forms a complete r i n g . The posterior border 

i s concave v e n t r a l l y , the anteri o r border convex. 

The e p i g l o t t i s i s broad and short and has i t s apex rounded. I t s more 
dorsal surface i s concave from side to side, but bears a s l i g h t ridge med
i a l l y . 

The arytenoid c a r t i l a g e s are small, pyramidal i n shape, having t h e i r 
bases r e s t i n g on the sides of the c r i c o i d c a r t i l a g e . 



A p a i r of f o l d s , the true vocal cords, are situated at the side and 

extend v e n t r a l l y and a n t e r i o r l y towards the middle of the e p i g l o t t i s . 

There was no i n d i c a t i o n of f a l s e vocal cords. 

She trachea i s long and i s supported by a series of cartilaginous 
r i n g s . Terminally i t divides into the right and l e f t bronchi which lead 
to the right and l e f t lungs. 

Each bronchus divides into branches which pass into the lobes of the 
lungs. 

The r i g h t lung i s divided into three lobes by two deep f i s s u r e s . The 

p o s t e r i o r lobe i s the largest, the medial the smallest. The l a t t e r i s 

narrow and long and projects into the caval f o l d of the mediastinal septum. 

The anterior lobe i s incompletely divided again at i t s v e n t r a l margin. The 

p o s t e r i o r lobe has on i t s ventral surface a n t e r i o r l y a deep groove. To the 

l e f t of t h i s a small caudal lobe projects p o s t e r i o r l y over the l e f t portion 

of the posterior lobe. The l e f t lung i s divided into two lobes, the post

e r i o r of which i s the larger. The anterior lobe i s further divided to form 

a small anterior and a s l i g h t l y larger posterior lobe. 

The Urogenital System: 

The Urinary System. 

The two kidneys are situated i n a s i m i l a r p o s i t i o n against the dorsal 

w a l l of the abdominal ca v i t y . They are large bean - shaped bodies encased 

i n a fibrous capsule. The anterior l a t e r a l extremity of the right kidney 

f i t s into the renal impression of the caudal lobe of the l i v e r . The k i d 

neys are s l i g h t l y wider a n t e r i o r l y than p o s t e r i o r l y and the right kidney 

i s longer than the l e f t . The l e f t kidney i s 5.5 cm- long, the 



right 6 cm. Both are 3.5 cm. wide at the h i l u s . 

From the h i l u s of each kidney the ureter passes pos t e r i o r l y to the 

base of the urinary bladder and enters i t on either side and somewhat 

do r s a l l y . ^h e ureters are 16 cm. long. 

The bladder i s a large sac 6 cm. long and 5 cm. wide having i t s 

b l i n d end rounded. P o s t e r i o r l y i t narrows to form the fundus and this 

empties into the urethra. The urethra proceeds p o s t e r i o r l y and receives 

i n i t s dorsal w a l l the ducts from the seminal vesicles and the vasa de

ferent i a . Beyond t h i s point the common tube i s known as the urogenital 

sinus which terminates i n the penis, at the end of which i s the urogenital 
o r i f i c e . 

The Beproduotive System: 

The s c r o t a l sacs, a p a i r of tough - walled outpouchings of the ab

dominal cavity are situated ventral to the pelvisjon either side of the 

mid - l i n e . 'x'he l e f t pouch i s much longer than the r i g h t , the l e f t being 

about 6 cm. long, the right 2 cm. This difference i n size i s due to the 

fact that the l e f t t e s t i s has descended e n t i r e l y into the l e f t s c r o t a l 

sac, while tlie right has only p a r t l y descended. According to Pocock (18) 

the testes nearer pass into a scrotum i n the Hystricomorpha, but i t w i l l 

be noted from the above description that t h i s i s evidentlynnot always the 

case. Of the righ t t e s t i s only 2 cm. i s contained within the scrotalsao, 

3 cm. remaining i n the abdominal c a v i t y . Each t e s t i s i s inclosed i n a 

sac, the p a r i e t a l portion of the tunica v a g i n a l i s . I t i s continuous with 

the p a r i e t a l peritoneum of the abdomen at the inguinal rings The p a r i e t a l 

layer i s r e f l e c t e d from the pos t e r i o r wall of the inguinal canal around -



the structures of the spermatic cord and forms the mesorchiuin, a f o l d of 

mesentery between the sac and t e s t i s . She l i n i n g of the sac i s the 

v i s c e r a l portion of the tunica v a g i n a l i s . 

The l e f t t e s t i s i s elongated and somewhat oval and i s attached at 

i t s inner dorsal border by the mesorchium. It i s to t h i s border that the 

epididymis i s attached. The t e s t i s measures 5.5 cm. Z 2 cm. X 1 cm. The 

epididymis, a mass of c o i l e d tubes, i s situated along the inner edge of 

each t e s t i s . The portion l y i n g anterior to the t e s t i s i s known as the 

head or caput epididymis. The corpus epididymis i s a narrow band which 

extends back from t h i s along the edge of the t e s t i s . The cauda epidid

ymis i s large and i s found at the posterior end of the t e s t i s . Contin

uing from the cauda epididymis the vas deferens, which i s not convoluted, 

passes a n t e r i o r l y along the side of the t e s t i s through the inguinal r i n g 

into the abdominal c a v i t y . 

The r i g h t t e s t i s i s the same length as the l e f t . It i s bent s l i g h t l y 

to the right beyond the s c r o t a l sac. It i s simi l a r i n shape to the l e f t 

t e s t i s except f o r a c o n s t r i c t i o n at the portion Immediately anterior to 

the s c r o t a l sac. 

The two vasa deferentia loop over the ureters and pass po s t e r i o r l y 

dorsal to the urethra and ventral to the seminal v e s i c l e s and enter the 

urethra separately alongside the ducts of the seminal v e s i c l e s . 

She penis i s c y l i n d r i c a l i n form and extends 6 cm. from the abdom

i n a l w a l l . It i s enclosed i n a cutaneous sac, the prepuoe, which ex

tends, i n the quiescent state, about 2 mm. beyond the penis. The o r i f i c e 

of the penis reveals within, two apertures, a small upper opening, the 
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urogenital aperture, and a lower long s l i t . The l a t t e r opens into a 
small sac w i t h corrugated w a l l s . Shis i s c h a r a c t e r i s t i c of the H y s t r l -
comorpha (13). 

She seminal vesicles are two elongated, glandular bodies situated 

dorsal to the posterior part of the bladder and ventral to the prostate 

gland and rectum. From each seminal v e s i c l e a duct passes p o s t e r i o r l y to 

enter the urethra at the same l e v e l as the vasa deferentia. The seminal 

v e s i c l e s are 4.5 cm. long and 1.8 cm. at t h e i r greatest width. 

She prostate gland i s large and l i e s i n the region of the neck of 

the bladder but dorsal to the seminal v e s i c l e s , and v e n t r a l to the re

ctum. I t consists of two large L a t e r a l lobes which can be seen at the 

side o f the bladder, connected by a short isthmus, '̂ he lobes are directed 

somewhat v e n t r a l l y to p a r t l y surround the seminal v e s i c l e s . 

She bulbourethral glands or Qowper's glands are two small oval -

shaped bodies situated s h o r t l y posterior to the prostate gland on either 

side of the p e l v i c part of the urethra. They are p a r t l y covered by the 

the urethral muscle. Sheir ducts are very short and open into the urethra. 



The Heart. 

The heart occupies a median p o s i t i o n i n the thoracic c a v i t y . Post

e r i o r l y , i t extends to the anterior surface of the diaphragm. Its apex 

i s much rounded. Externally, the d i v i s i o n "between the right and l e f t 

v e n t r i c l e s i s marked only by i n d i s t i n c t furrows running from near the base 

of the pulmonary artery to the right of the apex, and from above the apex 

to the base of the postcaval. The r i g h t a u r i c l e i s a l i t t l e larger than 

the l e f t . 

The structure of the heart i s s i m i l a r to that of other mammals. The 

walls of the a u r i c l e s are t h i n and the r i g h t and l e f t a u r i c l e s are separ

ated by the i n t e r a u r i c u l a r septum. The right auriculo - ve n t r i c u l a r open

ing i s guarded by the t r i c u s p i d valve. This consists of three membranous 

flaps attached to the p a p i l l a r y muscles, which project from the w a l l of 

the v e n t r i c l e , by short, slender chordae tendinae. The l e f t a u r i c u l a r -

ven t r i c u l a r opening i s guarded by the bicuspid or m i t r a l valve, consisting 

of only two membranous f l a p s . The chordae tendinae of the m i t r a l valve 

are better developed than those of the t r i c u s p i d valve. 

The two v e n t r i c l e s are separated by the i n t e r v e n t r i c u l a r septum. The 

wa l l of the l e f t v e n t r i c l e i s thicker than that of the r i g h t . The entrance 

to the aorta i n the l e f t v e n t r i c l e i s guarded by three semilunar valves. 

The opening of the pulmonary artery i n the right v e n t r i c l e i s s i m i l a r l y 
guarded. 

The Arteries -

The pulmonary artery passes obliquely forward and to the l e f t from 



the base of the rig h t v e n t r i c l e . It bifurcates posterior to the a o r t i c 

arch into r i g h t and l e f t branches which lead to the right and l e f t lungs. 

Hear the bifurcations the pulmonary artery i s connected to the a o r t i c 

arch by a short a r t e r i a l ligament. The rig h t pulmonary artery passes 

dorsal to the heart and at the root of the right lung l i e s dorsal to the 

pulmonary vein, but v e n t r a l to the bronchus. I t passes into the substance 

of the rig h t lung posterior to the entrance of the bronchus and pulmonary 

vein. The l e f t pulmonary artery i s short and enters the l e f t lung anter

i o r to the pulmonary vein and bronchus. 

The aorta a r i s e s from the base of the l e f t v e n t r i c l e dorsal to the 

pulmonary a r t e r y ; i t passes forward and curves backward and dorsally some

what to the l e f t forming the a o r t i c arch. From the a o r t i c arch two a r t 

eries are given o f f , the large innominate or brachiocephalic artery on the 

right and the l e f t , subclavian on the l e f t . The innominate artery b i f u r 

cates a short distance from the heart to form the l e f t carotid artery and 

a branch which divides immediately to form the rig h t c a r o t i d artery and the 

ri g h t subclavian artery which passes l a t e r a l l y to the arm. The l e f t sub

clavian artery and i t s branches are s i m i l a r to the right subclavian artery 

and i t s branches, hence only the l e f t w i l l be described. 

The l e f t subclavian artery passes forward and then curves to the l e f t . 

At t h i s point, i t gives off from i t s posterior border the i n t e r n a l mammary 

artery which passes along the inner surface of the sternum and branches to 

the pleura, the pericardium and to the muscles on the chest w a l l . It 

passes between the cartilage of the l a s t sternal r i b and the xiphoid c a r t 

ilage and proceeds p o s t e r i o r l y along the rectus abdominis muscle as the 

superior e p i g a s t r i c artery. Immediately l a t e r a l to the o r i g i n of the 



i n t e r n a l mammary artery the supreme i n t e r c o s t a l artery i s £iven off and 

runs p o s t e r i o r l y along the dorsal w a l l of the thorax and receives the i n 

t e r c o s t a l a r t e r i e s . From the anterior surface of the subclavian artery 

the vertebral artery i s given of f and passes d o r s a l l y . The subclavian 

artery crosses the f i r s t r i b and passes into the a x i l l a dorsal to the cor

responding vein as the a x i l l a r y artery and from here i t i s continued as the 

brachi a l artery to the upper arm and proceeds along the inner surface of 

the limb i n company with the a x i l l a r y vein and nerves. 

The f i r s t branch t» b® given of f from the a x i l l a r y artery i s the 

long thoratio artery which passes p o s t e r i o r l y dorsal to the corresponding 

vein into the abdominal portion of the pannioulus camosus and branches 

i n t h i s region. I t i s continued along the l a t e r a l abdominal wall as the 

external abdominal ar t e r y . Small branohes are next given off to the 

pectoral muscles. From the dorsal border of the a x i l l a r y artery the 

subscapular artery arises and accompanies the subscapular vein which i s 

situated a n t e r i o r to i t . The thoracodorsal artery arises from the sub

scapular artery. 

The brachial artery divides at the elbow and a branch, the r a d i a l 

artery continues p o s t e r i o r l y , l y i n g deep to the pronator teres muscle 

and l a t e r a l to the median nerve and gives branches to the muscles i n th i s 

region» a n t e r i o r l y a branch i s given to the biceps brevis muscle, a large 

branch from the brachial artery passes over the biceps muscle and pro

ceeds s u p e r f i c i a l l y down the arm above the supinator longus muscle I at 

the elbow a branch from i t passes down over the f l e x o r carpi r a d i a l i s , 

and a second branch passes to the f l e x o r profundus digitorum muscle. 



Another branch passes to l i e on the posterior part of the medial ep-
icondyle close to the ulnar nerve and gives several branches to the 
muscleSo 

She right and l e f t c a r o t i d a r t e r i e s pass forward on either side of 

the trachea. As they are s i m i l a r , only the l e f t w i l l be described. The 

l e f t c a r o t i d gives o f f the small superior thyroid artery to the thyroid 

gland, as we l l as branches to the larynx. The artery then passes to the 

dorsal surface of the shining ligament of the d i g a s t r i c muscle. As i t 

emerges posterior to the anterior cornu of the hyoid, i t gives o f f the 

l i n g u a l artery to the tongue. Beyond t h i s the carotid artery bifurcates 

to form the external maxillary which passes to the jaw and a branch which 

passes dorsally and s l i g h t l y caudally to the region of the ear. A small 

branch i s given o f f to the par o t i d gland and at the base of the ear the 

transverse f a c i a l artery i s given o f f and an a u r i c u l a r and a temporal 

branch. The external maxillary gives o f f a small branch which passes 

s u p e r f i c i a l to the masseter muscle and ramifies i n i t . 

The external maxillary artery passes along the ventral border of the 

masseter muscle and ascends along i t s anterior border; at the bend i t 

l i e s deep and anter i o r to the f a c i a l vein and passes forward beneath the 

platysma muscle. In t h i s region i t i s c a l l e d the f a c i a l artery and i s 

continued upward as the superior l a b i a l artery. The superior l a b i a l artery 

passes over the buccinator muscle to the region of the upper l i p . The 

f a c i a l artery gives o f f an i n f e r i o r l a b i a l artery deep to the corres

ponding vein and from i t a branch i s given o f f to the cutaneous muscle 

and two s n a i l e r branches which pass into the o r b i c u l a r i s o r i s i n the re

gion of the lower l i p . The f a c i a l artery gives o f f another branch to the 



- 72 -

cutaneous muscle, opposite to where the i n f e r i o r l a b i a l leaves the f a c i a l 

a r t ery. P a r a l l e l to the angular vein of the eye* but more anteri o r to 

i t , the i n f r a o r b i t a l a r t e r y runs across the i n f r a o r b i t a l portion of the 

masseter and gives o f f a branch to the levator l a b i i muscle i n the l a t e r 

a l nasal region and disappears through the i n f r a o r b i t a l foramen. 

In i t s descending course along the dorsal body w a l l , the aorta 

gives o f f small branches to the i n t e r c o s t a l spaces. As the aorta enters 

the h^iatus aorticus i t gives off small i n f e r i o r phrenic a r t e r i e s to the 

diaphragm. S l i g h t l y posterior to the l a t t e r a r t e r i e s , the short unpaired 

coellac artery arises from the ventral surface of the aorta. It gives off 

the large splenic artery and small branches to the oesophagus. 

She splenic artery passes to the l e f t i n the mesogaster to the 

an t e r i o r end of the apleen and supplies small branches to the pancreas. 

It runs along the h i l u s of the spleen g i v i n g o f f small splenic branches 

which go into the substance of the spleen, and i n t h i s region short gastric 

branches proceed to the greater curvature of the stomach. Near the post

e r i o r end of the spleen, the splenic artery passes to the righ t and some

what ve n t r a l l y i n the omentum and gives o f f the large, l e f t gastro -

epi p l o i c artery t o the greater curvature of the stomach, branches to the 

omentum, and a large branch to the pancreas. Close to the origin-^of the 

splenic artery, a group of vessels a r i s e from the coeliac artery, the gas

t r i c a r t e r i e s , two of which pass to the v i s c e r a l surface of the stomach, 

the t h i r d to the p a r i e t a l surface i n the region of the lesser curvature. 

One branch to the v i s c e r a l surface i s very large and rebranches to a 

considerable extent. 
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The ooeliac artery i s continued asthe hepatic artery and l i e s some

what dorsal to the g a s t r i c branches. The hepatic artery passes towards 

the p y l o r i c region of the storaaoh along the right end of the lesser cur

vature and here gives o f f the gastroduodanal artery. The hepatic artery 

continues along the hepatoduodenal ligament to the l i v e r . 

The superior mesenteric artery arises a short distance behind the 

coeliac and i s also unpaired. I t divides into three branches. 2h e f i r s t , 
Tight 

the pancreatico - duodenal artery passes to the t e f t to supply the pan

creas and duodenum. The r4gh* branch divides to form the i l e o c o l i c artery 

to the caecum, and numerous small branches to the small i n t e s t i n e . The 

t h i r d and middle branch a r i s i n g from the superior mesenteric i s small and 

bifurcates? one branch, corresponding to the middle c o l i c artery of the 

rabbit, passes to the transverse colon and to the proximal portion of the 

descending colon. 

A short distance posterior to the superior mesenteric artery the re

nal a r t e r i e s a r i s e from the dorsal aorta, the r i g h t , anterior to the l e f t . 
2he a r t e r i e s are dorsal to the renal veins. 

She r i g h t and l e f t spermatic a r t e r i e s are given o f f from the posterior 

borders of the r i g h t and l e f t renal a r t e r i e s . S^ey pass p o s t e r i o r l y , i n 

close contact with the ureters, to the testes. 

Posterior to the renal a r t e r i e s , the unpaired i n f e r i o r mesenteric 

artery a r i s e s from the ventral surface of the aorta and passes to the 

descending colon and rectum. It divides into the l e f t o o l i c artery, which 

passes c r a n i a l l y along the descending colon g i v i n g o f f branches to i t , 

and into the superior hemorrhoidal artery which passes p o s t e r i o r l y to the 



caudal portion of the descending.colon and rectum. 

Paired lumbar a r t e r i e s a r i s e from the dorsal surface of the aorta 
and supply, the muscles of the back. 

In the posterior region of the abdominal-cavity the aorta forks to 

form two common i l i a c a r t e r i e s , ••which bifurcate again, shortly, into the 

in t e r n a l i l i a c gives o f f the caudal artery and passes to the region of the 

bladder. She external i l i a c gives o f f a small branch to the region of 

the t a i l , a branch to the i n t e r n a l abdominal w a l l and the external sper

matic artery. On passing through the body w a l l , a deep branch i s given 

of f from the external i l i a c a rtery to the muscles, and further p o s t e r i o r l y 

the i n f e r i o r epigastric artery i s given o f f . The l a t t e r ascends i n the 

abdominal w a l l to anastomose with the superior epigastric artery. The 

external i l i a c i s continued i n the leg as the femoral artery which pro

ceeds along the medial surface of the thigh, supplying the muscles of the 

leg. 

The Veins: 

The pulmonary veins from the lungs unite to form two chief trunks 
which enter the l e f t a u r i c l e . 

The azygos vein i s large and receives branches from the i n t e r c o s t a l 
spaces. It empties into the precaval just before the entrance of the 
l a t t e r into the ri g h t a u r i c l e . 

There i s only one precaval vein; i t i s formed by the union of the 

right and l e f t innominate veins. The innominate veins receive the i n 

t e r n a l mammary veins, and the supreme i n t e r c o s t a l veins which correspond 

to the a r t e r i e s of the same name. 



ber-• She l e f t innominate vein i s formed by the union of the l e f t lnt« 
nal and external jugular and l e f t subclavian veins* The r i g h t innominate 
vein i s formed i n a s i m i l a r way* 

She i n t e r n a l jugular, on each side, accompanies the c a r o t i d artery 
and vagus nerve and a r i s e s i n the region of the brain. 

She right and l e f t external jugular veins receive t r i b u t a r i e s from 
the head and neck. Each external jugular arises behind the ramus of the 
mandible by the union of the posterior f a c i a l vein and the external max
i l l a r y v ein. 

She external maxillary vein a r i s e s as the anterior f a c i a l vein which 

i s formed by the union of the large angular vein, from the inner canthus 

of the eye, and a dorsal nasal vein from the levator l a b i i nasae muscle. 

% e l a t t e r two veins l i e deep to t h i s muscle. She angular vein receives 

small veins from the mandibular portion of the masseter muscle. 

At the anterior upper border of the jugo - m a x i l l a r i s part of the 

masseter musole. the anterior f a c i a l vein receives the transverse f a c i a l 

vein which l i e s along the dorsal border of the masseter muscle. 

She superior l a b i a l v e i n from the region of the upper l i p enters the 

anterior f a c i a l v e i n . She former i s connected, by a short branch, with 

the i n f e r i o r l a b i a l vein which comes from the substance of the o r b i c u l a r i s 

o r i s i n the region of the lower l i p and enters the anterior f a c i a l vein. 

Shortly posterior to the small connecting branch, the i n f e r i o r l a b i a l 

receives a small branch from the platysma. Along the anterior border of 

the masseter muscle, the anterior f a c i a l vein i s covered by the super

f i c i a l platysma. 
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As i t proceeds p o s t e r i o r l y , the anterior f a c i a l vein receives a 

short branch from the masseter muscle and another from the mandible. I t 

oontinues between the outer and middle lobes of the submaxillary gland, 

receiving here the l i n g u a l vein from the tongue. 

She anter i o r f a c i a l vein now becomes the external maxillary vein which 

passes along the ventral border of the masseter muscle and p a r t l y deep 

to the submaxillary gland. In t h i s region the leift external maxillary 

vein i s connected with the rig h t external maxillary vein by the transverse 

vein, which runs from the l e f t vein between the posterior and anterior 

lobes of the submaxillary gland, to the right side where i t passes be

neath the anter i o r inner lobe of the righ t submaxillary gland, then be

tween the po s t e r i o r and a n t e r i o r lobes of the gland to the righ t vein. 

A considerable distance posterior to the transverse vein, the exter

nal maxillary meets the posterior f a c i a l vein to from the external jugular. 

She s u p e r f i c i a l temporal vein from the region anterior to the ear, 

the a u r i c u l a r vein from the ear and a vein from the region posterior to 

the ear are t r i b u t a r i e s of the posterior f a c i a l vein. She transverse 

f a c i a l vein i s received j u s t anterior to the s u p e r f i c i a l temporal. 

As the posterior f a c i a l vein passes v e n t r a l l y along the posterior 

border of the masseter muscle, i t receives a branch from the parotid 

gland, and continues to the external jugular. At the junction of the 

posterior f a c i a l and the external maxillary, a branch coming from the 

parotid gland enters the external jugular. Posterior to t h i s the l a t t e r 

vein receives small branches from the muscles i n t h i s region, passes deep 

to the c l a v i c l e and receives the transverse scapular vein from the shoulder, 

from the clavodeltoid and supraspinatous muscles. A small branch from the 
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p a r o t i d gland enters the transverse scapular vein. 

The external jugular then continues i t s course to meet the sub-
clavian v e i n . 

The subclavian vein, on each side of the body, i s a continuation of 

the a x i l l a r y vein v/hich a r i s e s as the brachial vein from the forelimb. 

D i s t a l l y two veins, one of which passes along the posterior border 

of the pronator teres muscle, and the other between the extensor carpi 

u l n a r i s and the extensor minimi d i g i t i muscles, unite tojform the r a d i a l 

vein which j o i n s the brachial vein. The l a t t e r vein receives other 

branches but these were not followed. 

The brachial vein continues i n the a x i l l a as the a x i l l a r y vein. 

She l a t t e r receives the long thoracic vein which l i e s embedded i n the 

abdominal portion of the panniculus oamosus muscle and branches i n i t . 

The a x i l l a r y vein next receives; on i t s dorsal surface, the subscapular 

vein which i s formed by the union of two branches, one of which comes 

from the trapezius, cutaneous maximus, t r i c e p s and teres major muscles, 

the other branch passes from the antibrachium and proceeds along the 

posterior border of the b r a c h i a l i s anticus i n company with the musculo-

s p i r a l nerve. 

The subscapular vein then passes between the subscapular and the 

teres major muscles to the medial surface of the brachium and receives 

a branch from the subscapular muscle, and the thoracodorsal vein from 

the latissimus d o r s i . It continues deep to the nerves and muscles i n 

t h i s region and enters the a x i l l a r y vein. The l a t t e r next receives 1 small 

branches from the pectoral muscles and continues as the subclavian vein. 



The postcaval vein i s formed i n the posterior part of the abdominal 

cavity dorsal to the terminal part of the aorta by the union of the right 

and l e f t common i l i a c veins. Each of these r e s u l t s from the union of the 

i n t e r n a l and external i l i a c veins. The external i l i a c veins receive 

branches corresponding to those of the a r t e r i e s . 

She external i l i a c i s the continuation of the femoral vein from 
the l e g . 

At the junction of the two external i l i a c veins the postcaval vein 

receives the caudal vein. As the postcaval vein proceeds a n t e r i o r l y , 

small paired lumbar veins from the dorsal body wa l l empty into i t . The 

r i g h t and l e f t spermatic veins enter the postcaval at the same l e v e l . 

The renal veins are large and-the l e f t enters the postcaval post" 

e r i o r to the r i g h t renal vein, In t h i s region the postcaval vein l i e s 

ventral to, but s l i g h t l y to the right of the aorta. 

The postcaval vein now passes d o r s a l l y and l i e s along the dorsal 

surface of the l i v e r . It receives large hepatic veins from the l i v e r , 

and small phrenic veins from the diaphragm. The postcaval vein passes 

through the diaphragm by way of the foramen venae oavae and proceeds ant

e r i o r l y on the right of the median l i n e and terminates i n the right a u r i c l e 

The p o r t a l vein i s a large trunk which receives blood from the v i s 

cera. It l i e s i n the p o r t a l f i s s u r e of the l i v e r and divides into a right 

and l e f t portion which ramify i n the substance of the l i v e r , and break up 

into c a p i l l a r i e s which unite again to form the hepatic veins which empty 

into the postcaval vein. 

Just as the p o r t a l vein enters the l i v e r i t receives the coronary 
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vein from the le s s e r curvature of the stomach. Posterior to the coronary 

vein the anterior pancreatic - duodenal vein enters, from the region of 

the pancreas and duodenum. On the ri g h t , shortly posterior to t h i s , the 

p o r t a l vein receives a branch from the region of the duodenum and the 

gastrosplenic vein from the spleen and the l e f t gastro - epiploic vein 

from the stomach. 

The posterior portion of the p o r t a l vein i s Known as the superior 

mesenteric vein which c o l l e c t s blood from a l l parts of the i n t e s t i n e , 

and which receives the i n f e r i o r mesenteric vein from the descending 

colon and rectum. 
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The Kervous System;  

The 3 r a i n and i t s Membranes. 

The brain i s broad and rounded a n t e r i o r l y . It i s enveloped by mem

branes, the meninges, of which the outermost, the dura nater, i s exceed

ingly tough. The dura mater dips down between the larger d i v i s i o n s of the 

brain. A thinner, vascular membrane, the pia mater, closely adheres to 

the brain. Between the two i s the deli c a t e arachnoid membrane. 

The brain corresponds to that of other mammals and consists of three 

main d i v i s i o n s , the forebrain or prosencephalon, the midbrain or mesen

cephalon, and the hindbrain or rhombencephalon. 

The prosencephalon i s comprised of the telencephalon and dienoephalon. 

The telencephalon consists of the olfactory lobes and the cerebrum. 

The cerebral hemispheres are large and are rounded anteriorly.-;. Each 

i s 37 mm. long and 22 mm. wide. They are separated from each other by a 

deep median f i s s u r e . The separation i s complete a n t e r i o r l y and poster

i o r l y ? but i n the middle the two hemispheres are connected by a band of 

white f i b r e s , the corpus callosum, as i n other mammals, ^he surface of the 

cerebrum i s not thrown up into f o l d s . 

She ol f a c t o r y lobes are small and project forward from the anterior 

portion of each cerebral hemisphere. Posterior to these on the ventral 
a. 

surface are the short olfactory t r a c t s . Lateral to the optic chiasm^are 

the two pyriform lobes fsnsing the posteroventral part of the cerebral 

hemispheres, and separated from the rest of the cerebral hemispheres by 

the r h i n a l f i s s u r e s . 

In the dienoephalon, the optic chiasma, a transverse band of nerve 

f i b r e s , i s situated behind the ventral termination of the longitudinal 
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f i s s u r e . Posterior to t h i s i s a rounded prominence, the tuber oinereum, 

to which i s attached, by a narrow stalls, the p i t u i t a r y body. This i s 

widely ovoid i n shape and very large. The pineal body i s small and i s 

situated at the base of the transverse f i s s u r e which separates the cere

brum and cerebellum. 

The mesencephalon i s completely hidden, dorsally, by the cerebral 

hemispheres and the anterior lobe of the cerebellum. The mesencephalon 

consists of the corpora quadrigeraina and the cerebral peduncles. The 

corpora quadrigemina i s made up of four small lobes; the anterior p a i r 

are the superior c o l l i c u l i , the posterior, the i n f e r i o r c o l l i c u l i . The 

cerebral peduncles are two t h i c k bundles of f i b r e s coming from beneath the 

pyriform lobes and passing obliquely backward. 

The rhombencephalon consists of the metencephalon and the medulla 

oblongata. The metencephalon comprises the pons V a r o l i i and the cereb

ellum. The pons i s situated posterior to the cerebral peduncles and con

s i s t s of a band pf transverse f i b r e s . The cerebellum consists of a median 

lobe, the vermis, and two l a t e r a l lobes, the hemispheres.. The anterior 

part of the vermis projects up between the diversion of the two cerebral 

hemispheres. The dorsal surfaoe presents numerous transverse f o l d s . 

The medulla oblongata i s p a r t l y overlapped by the vermis. From be

neath the pons V a r o l i i v e n t r a l l y , on e i t h e r side the mid-line, the anterior 

pyramids, narrow but prominent bundles of f i b r e s , emerge and proceed post

e r i o r l y . Behind the pons i s the trapezoid body, a band of transverse 

f i b r e s ; t h i s i s not very prominent. 

A s a g i t t a l section of the brain reveals that the i n t e r n a l structure i s 

sim i l a r to that of other mammals; i t w i l l therefore not be described i n 
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d e t a i l , except to record that the v e n t r i c l e s are very large and that the 

aqueduct of Sylvius i s c h a r a c t e r i s t i c a l l y funnel' - shaped (15). 

The Cranial Nerves: 

Of the twelve p a i r s of c r a n i a l nerves, the origins of the f i r s t nine 
were located. 

The ol f a c t o r y nerves, t&e f i r s t ;pair, a r i s e from the under surface of 
the olfactory bulbs. 

The optic nerves, the second p a i r , are given off from the optic 
chiasma. 

She oculo - motor nerves, the t h i r d p a i r arise posterior to the tuber 
oinereum. 

The trochlear nerves, the fourth p a i r , are small and arise from the 

side of the brain, at the anterior margin of the pons V a r o l i i . 

The trigeminal nerves, the f i f t h p a i r , are very large and arise from 

the l a t e r a l part of the pons V a r o l i i . These nerves have three main branch

es, the opthalmic to the eye, the maxillary, and the mandibular. The 

maxillary passes through the i n f r a - o r b i t a l foramen and divides and goes 

to the adjacent parts and to the teeth. A branch from the mandibular 

nerve, the mylohyoid, passes from the ventral border of the masseter 

muscle, across the mylohyoid muscle, to the mid - l i n e to supply the 

mylohyoid and d i g a s t r i c muscles and the s u p e r f i c i a l f a s c i a . 

The abducens nerves, the s i x t h p a i r , arise posterior to the pons 
V a r o l i i . 

The f a c i a l nerves, the seventh p a i r , a r i s e from the trapezoid body. 

They emerge at the stylo - mastoid foramen. Near the base of the ear, a 



temporal branch i s given o f f . The main portion of the f a c i a l nerve passes 

• over the external surface of the masseter muscle along with the transverse 

f a c i a l v e i n . At the more dorsal border of the masseter, branches are g i v 

en o f f to the l i p s and to the eyes. 

She auditory nerves, the eighth p a i r , have t h e i r o r i g i n posterior to 
that of the f a c i a l nerves. 

The glossopharyngeal nerves, the ninth p a i r , a r i s e from the l a t e r a l 
surface of the medulla oblongata. 

The origins of the tenth p a i r or vagus, the eleventh p a i r , or spinal 
c 
acessory, and the twelf t h p a i r or hypoglossal nerves could not be made out, 
but during the d i s s e c t i o n of the muscles, the terminal portions were follow
ed i n part. 

The vagus nerve descends i n the neck between the i n t e r n a l jugular 

vein and the c a r o t i d artery to the thorax, passing dorsal to the innom

inate vein, but ventral to the subclavian artery, to the region of the 

heart where i t gives o f f branches to the heart and lungs. It continues 

further to the stomach. A n t e r i o r l y i t gives o f f branches to the pharynx . 

and larynx, one branch, the superior laryngeal nerve, passing through the 

thyroid foramen. 

The spinal accessory nerve l i e s close to the vagus nerve, a n t e r i o r l y . 

It passes back towards the ear and gives off a branch to the sternomastoid 
muscle. 

The hypoglossal nerve passes from the region of the ear beneath the 

masseter muscle and proceeds deep to the di g a s t r i c muscle, crossing the 

common car o t i d artery v e n t r a l l y . I t crosses the geniohyoglossus muscle 

and divides into two, one branch going towards the mid-ventral l i n e to 
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the deep muscles i n th i s region, the other passes up near the ven t r a l 
edge of the masseter muscle to the tongue. 

She Spinal Nervesj 

Of the spinal nerves only the ventral rami were followed. 

There are seven pai r s of c e r v i c a l nerves some of which supply the 
muscles i n the region of the neck, others go to formi ? the brachial 
plexus. 

The Brachial plexus 

The brachial plexus i s composed of the f i f t h , s i x t h , and seventh 

c e r v i c a l nerves and the f i r s t dorsal (thoracic) nerve. 

The median nerve i s formed c h i e f l y from the seventh c e r v i c a l and 

f i r s t dorsal nerve and a t the junction, the ulnar nerve comes off* 

The musculo - s p i r a l nerve i s large and i s formed mainly from the 
seventh c e r v i c a l nerve. 

She circumflex nerve originates from the s i x t h and seventh c e r v i c a l 
nerves. 

The nerve to the subscapulars muscle comes from the s i x t h c e r v i c a l 
nervei 

The musculo - cutaneous nerve arises from the f i f t h and s i x t h cer
v i c a l nerves. 

The i n t e r n a l cutaneous nerve springs from a branch of the f i r s t 

dorsal nerve vAiich receives a branch from the seventh c e r v i c a l nerve. 

The anterior thoracic nerve arises from the same source. 
2he median nerve passes along the medial side of the forelimb and 

at the elbow i s situated a n t e r i o r to the brach i a l artery. It passes down 



the forearm deep to the f l e x o r c arpi r a d i a l i s muscle* 

The musculo - s p i r a l nerve on the upper arm l i e s deep to the median 

nerve. I t passes to the dorsal side of the arm between the head of the 

inner t r i c e p s muscle and the latissimus d o r s i muscle and proceeds to the 

elbow where i t divides between the supinator and br a c h i a l i s anticus mus

cles into the r a d i a l and posterior interosseous nerves. The r a d i a l por

t i o n passes deep to the supinator longus muscle above the r a d i a l artery, 

and supplies the extensor c a r p i r a d i a l i s longior and brevis muscles. The 

posterior i n t e r - osseous nerve passes deep to the supinator brevis 

muscle and supplies the extensor muscles. 

She musculo - cutanedus nerve descends to the outer side of the fore

arm, passing down the humerus beneath the long head of the biceps b r a c h i i 

muscle and at i t s anterior border l i e s on the ventral surface of the 

bra c h i a l i s anticus muscle at the elbow. It gives branches to the biceps 

b r a c h i i muscle. 

The circumflex nerve passes to the dorsal surface of the arm between 

the teres major and the subscapularis muscles together with the subscapular 

artery and vein. It supplies the d e l t o i d and teres minor muscles. 

The anterior thoracic nerve supplies the pectoral and ventro -
l a t e r a l part of the pannicuius carnosus muscle and gives off i n t e r c o s t a l 
branches. 

The nerve to the subscapularis l i e s between the a x i l l a r y and the mus
culo - s p i r a l nerves. 

The i n t e r n a l cutaneous nerve passes to the inner side of the arm. 

The ulnar nerve passes along the anterior border of the triceps 

medialis muscle and runs down behind the i n t e r n a l condyle, beneath the 
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epitrochleo - anconeus muscle, between the second part of the f l e x o r 

profundus digitorum and the palmaris longus muscles. I t supplies the 

palmaris longus and the f l e x o r c a r p i u l n a r i s muscles. 

The Thoracic Spinal Nerves: 

She f i r s t thoracic nerve contributes to the brachial plexus. She 

ven t r a l d i v i s i o n s of the remaining thoracic nerves pass along the border 

of the r i b s as the i n t e r c o s t a l nerves. 

She Lumbar and Sacral Spinal Nerves: 

Shere are s i x pairs of lumbar nerves. The f i r s t and second pass 
to the muscles and skin of the abdominal w a l l . The l a s t four lumbar 
nerves, together with the f i r s t two saoral nerves, form the lumbosacral 
plexus. 

She Lumbosacral Plexus: 

The anterior c r u r a l nerve i s formed by the f i r s t two lumbar nerves 

of the above group, the t h i r d and fourth lumbar nerves. She l a s t two lum

bar nerves, the f i f t h and s i x t h , form the great s c i a t i c nerve. The small 

s c i a t i c nerve a r i s e s from the junction of the f i r s t two sacral nerves. 

The anterior c r u r a l nerve i s very large, and emerges between the 

psoas major and minor muscles and passes to the front of the thigh, where 

i t branches to the skin and muscles i n t h i s region. 

The obturator nerve i s also large and passes along the side of the 

p e l v i s and through the obturator foramen. I t branches to the g r a c i l i s , 

adductor and other muscles i n t h i s region. 

The great s c i a t i c nerve turns dorsally passing between the i l i u m and 

vertebral column. It passes down the back of the thigh and divides into 
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the external and i n t e r n a l p o p l i t e a l nerves. The external p o p l i t e a l 

nerve i s continued as the peroneal nerve and passes "between the two heads 

of the gastrocnemius muscle and branches, a part passing down the out

side of the gastrocnemius muscle, the remainder passing along the side 

of the t i b i a l i s posticus to the foot. 

The i n t e r n a l p o p l i t e a l nerve passes beneath the peroneus longus 

muscle and divides, one branch going to t h i s muscle, the other passing 

between the peroneus brevis and the extensor longus digitbrura muscles. 

The small s c i a t i c nerve passes close to the f i r s t part of the great 

s c i a t i c nerve and gives branches to the gluteus maximus muscle. 

The Sense Organs: 

The eye and the ear are similar to those of other mammals. In the 

ear the external auditory meatus extends from the pinna to the tympanic 

membrane. The bones of the middle ear, the malleus, incus, and stapes 

are a l l present. These extend across the tympanic c a v i t y from the tym

panic membrane to the fenestra o v a l i s , which i s the opening of the inner 

ear. The inner ear i s very small and i s enclosed i n an extremely hard 

bony capsule. 
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