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INTRODUCTION

This paper deals with the myology of the pectoral zirdle

and brachium of the golden hamster (Mesocricetus aurstus).

The material presented herein is the result of research corried
on under the guldance of Dr. Ralph Priddy. The myolozy of the
hemst=r has been compared with that of wvarlious other closely
related rodents, Differences or similerities have been noted
under the discuasion concerning the particular muscles on the
shoulder girdle of the hamster.

I am indebted to Dr. Priddy for suggesting the problem
and for his continued guldance and assistance. I also wish
to thank Donald Dunbar for helping to prepare the diagrams

in this thesls.
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Review of the Litersture

There i3 hardly any literature on the musculature of the
golden hamster. None of the rarer rodents have a very ex-
tensive llterature.

Parsons (1894) made an extensive and thorough study of
sciuromorphine and hystricomorphine rodents. He followed this
in 1896 with a study of myomorohine rodents and a comparative
study of various suborders of rodents. During hils work he
dissected a total of nine members of the family lMuridae. Among

these were examples of Crilcetus frumentarius and Cricetomys

camblanus.

Zuckerhandl-Tandler (1910) published a comparative study
of the pectoral musculature. Included in thils were the guinea-

pig (Cavia cobaya) and the rabbit (Lepus cunniculus).

Hollinger (1916) mede a survey of adaptations in bthe thor-

acic limb of the California pocket gopher (Thomomya bottae)

and compared several other rodents with 1t., He used the fol-

lowing rodents: California ground squirrel (Citellus beecheyi),

brown rat (Epimys norvegicus), Sacramento Valley cottontail

(Sylvilagus audubonl), California jack rebbit (Lepus californ-

icus), Belgian hare (Lepus suropaeus) and the Sierra Chickaree

or red squirrel (Sciurus douglasi slbolimbatus),

Langworthy (1925) made a study of the M. panniculus carno-

sus and showed 1ts genetlecal relationshlips in wvarious rodents.
He included a dlscusslon and dlagreams of the muscles in the

rabbit, rat, porcupine and guinea-pig.
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Howell (1926) published a work oh the anatomy of the wood
rat (Neotoma) and in the followlng pages extensive reference
has been made to this work. Howell, being a myologlst, ignores
the other anatomical systems except osteology. He made a study
of the osteology and myology of the saltatorial rodents in
the genus Dipodomys, which was published in 1932. 1In 1937 he
made a study of the morphogenesis of the shoulder architecture
in therian mammals,.

Greene (1935) published e work on the apatomy of the rat,
A very complete and detalled study was made by him upon the
albino ret commonly used in biological research. I have made
repeated reference to this work 1n the following discussions
on the muscles of the hamster. Unlike Howell (1926) Greene's
book is a work that includes all the anatomical systems of
the rat.

Bensley (1938) published a book on the anatomy of the rab-
bit which was very useful to my work,

Priddy and Brodie (1948) published the only recent work
done on the morrhology of the golden hamster. This paper
deals with the musculature, nerves and blood vessels of the
cheek pouches and very little reference 1s made to the

shoulder girdle.



MATERTALS aND METHQODS

For the present study ten animals were dissected; three
adult luboratory rats and seven adult golden hamsters (Mes-

ocricetus auratus). The specimens were preserved in embalming

fluid consisting of formalln l.5 parts, phenol (melted
crystals) 2.5 parts, glycerine 10 parts and water 86 parts
(Guyer, 1936). The animals were not treated any further since
a myological investigation did not necessltate 1t.

The skeleton of the pectoral glrdle and appendage of one
golden hamster was prepared in order that the proper relations

and anatomical lapdmarks could be located on the animels being

dlssected.
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The muscles of the brachium and pectoral girdle can he
roughly divided into three main groups depending upon their
origins and points of 1nsertion,.

I
Muscles which have their origzin on the skull
or the axlal slkeleton and have their insertion
elther upon the scapula or the clavicle.

In the hamster the M. trapezius (flg, 3) is divided into
three parts, the clavotrapezius, acromiotrapezius and spino=
trapeszius., There are only two divisions of the muscle in
Dipodomys, as reported by Howell (1928), and also in many
of the sciluromorophine and hystricomorphine rodents as dis-
sected by Parsons (1894),

The M. clavotrapezius is the most antsrior division of

the trapezius and in the hamster it appears as e flat, ribbon-
like trlangular muscle which at 1ts origin lies cranio=-ventrad
to the acromiotrapezius and cranio-dorsad to the cleidomas-
toideus. It takes its origin along the lambdoidal ridge,
running from a point on the midlipe ventrad to the mastold
process. Near the middorsel line the origin is hidden by the
origin of the acromlotrapezius, but 1t emerges very quickly
and is then easily distinguishable for its entire length. From

its origin thls muscle runs caudo=-ventrad, being close to the

anterior border of the acromiotrapezius., As the clavotrapezius

passes beneath the shoulder the atlantoscapularis muscle runs

Se



beneath 1t and separates 1t from the acromiotrapezius. Thence,
the clavotrapezlus passes to 1ts insertion where it overlaps the
insertion of the cleidomastoideus. The clavotrapezius has a
mascular insertlon upon the eranial surface of the clavicle
starting sbout two-thirds of the clavicular length from the
sternal end.

The M. acromiotrapezius is the middle portion of the trap-

ezlus group, or the anterlor portion where the clavotrapezius
is wantings In the hamster thls is a broad, thin, triangular
muscle which covers most of the shoulder and neck area. Its
origin is by muscle flbers extending caudad from the lambdoidal
ridge to the fourth thoracic vertebra. These muscle fibers are
attached to the middorsal line and to the tips of the first o
the fourth thoracic vertebra, This muscle also has an ex-
tenslve insertion which extends along the entire length of the
cranio=-lateral edge of the splne of the scapula,

The Me. spinotrapezius is the posterior portion of the

trapezius group and 1n the hamster 1% appears as a flat,
triangular, ribbon-like muscle which 1is continuous with the
posterior border of the acromlotrapezius. This muscle takes
its origin along the middorsal line on the tips of the splnes
from the fourth to the twelfth thoraclec wvertebra. AL the
posterior border of its origin 1t lies on top of the
latissimus dorsi. The spinotrapezius muscle has its insertion
oh the caudo-lateral edge of the proximal ohe-third of the
spine of the scapula, in common with the insertion of the



9&romintrapeziua. The spinotrapezius covers the axillo-
vertebral angle of the scapulas.

This particular division of the trapezius showed some
variation in the specimens that I dissected. Ih most of the
animels the anterior border of the spinotrapszius was con-
tinuous with the posterlor border of the acromiotrapezius.
However, 1n several specimens, both in the rat and in the ham-
ster, there was a gap between the origins of the two parts. 1In
some cases the spinotrapezlus began 1lts origlin about the sixth
or seventh thoracic wvertebra, and continued it to the twelfth
thoracic vertebra., In these ceses the axillo-vertebral angle
of the scapula was visible between the scromlotrapezius and the
spinotrapezius,

In the laboratory rat (Greene, 1935) the origin of the
spinotrapezius extended caudad to the third lumbar vertebra.
The caudal portion of this origin was an aponeurotic sheath,
rather than muscle fibers. This condition is also present in
the rebbit (Bensley, 1938). The trapezius muscle presents an
interesting modification in the pocket gopher (Hollinger, 1916).
In this fossorlal rodent the relative size of the parts is
guite different than in the rat or hamster. The cervicel por-
tion (clavotrapezius) is greatly elongated caudally so that 1t
occuples the same position as the acromliotrapezius does in ths
other animals with which this study deals. Vhereas the cerv-
ical portlion is enlarged, the middle and thoracic portions are

correspondingly sbbreviated, Since the insertions of the cerv-
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ical and middle portlons occupy the same position as that oc-
cupied by the acromlotrapezius and clavotrapezius it 1s pro-

bably safe to assume that the clavotrapezius has been united

with the acromlotrapezius with a concomitant slight shift in

area of inssrtion.

The Me sternomastoldeus (fig.6) in the hamster 1s almost

circular in cross=-section and 1s a small muscle which is only
gsbout l.5 c¢ms in length. Its origin is & muscular-tendinous
one from the cranio=latero-ventral surface of the manubriunm,
The origin lies over the clavicle at its sternal end. Its
insertion consists in pert of muscle fibers, but the main
attachment is by a tendon affixed to the lateral surface of
the mastold process. At 1ts insertion the sternomsstoldeus
1s in close proximity with the clelidomastoldeus. The sterno=-
mastoideus cannot legitimately be considered as part of the
masculature of the pectoral girdle, However, its close prox-
imity to the cleidomastoideus apd 1ts superficlal appearance
of originating upon the clavicle warrants the short description
of 1t glven above,

The M. cleldomastoldeus (fig., 6) 1s 1In very close associa=-

tion with the sternomastoldeus along 1ts entire length. The
cleidomastoideus muscle in the hamster is a thin, circular one
which arises from the mld=portlon of the eranisl surface of the
clavicle, At 1ts origin 1t is partly covered by the inssrtion
of the clavotrapezius. From its origin the cleidomastoideus

runs cranlad and dorsad to its insertion bensath ﬁhs gterno=-
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mastoldeus on the caudal side of the mastoid process. This
particular muscle is a conssrvative one and in the animals of
thls study it 1is practically identical in all respects,

An interesting problem concerning the origin and insertion
of muscles 1s provoked by consideration of the cleidomastoideus,
Howell (1926), describing the wood rat, says that the cleido=
mastoldeus originates from the mastoid process of the squamossal,
but in his description of Dipodomys (1932) he glves the origin
of the cleldomastoldeus as upon the clavicle, Parsons (1894)
putas the origin of the clsidomastoideus upon the clavicle.
Greene (1935) describes the muscle in the same way. DBensley
(1938) in his description of the rabbit, places the origin of
the cleldomastoldeus upon the mastold process. This ambiguity
exlats because upon the contraction of the muscle either the
head is turned and depressed or the clavicle is pulled cranlad,
depending upon which structure is held rigid.

The M. subclavius is a distinet, cylindrlcal muscle that

taltes its origin upon the anterior surface of the first rib
near the junction of the sterpum. The insertion is upon the
underslde of the clavicle near 1ts distal end,

Thlis muscle as reported by Greene (1935) inserts upon
the underside of the middle of the clavicle, This muscle 1is
reported by Howell in the wood rat (1926) and in Dipodomys

{1932).
The M. atlantoscapularis (Levator claviculae) (fig. 3)

in the hamster is a thin, ribbon-llke muscle about 1.5 cm. in
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length and is comparable in appearance with the cleidomastoidsus.
Its origin is by muscle fibers upon the latero-ventral surface
of the transverse process of the atlas, It passes directly
caudad beneath the sternomastoldeus, cleidomastoideus, and
clavotrapeziua, It emerges from bensath the clavotrapezius amd
then lies upon the acromiotrapezius te its polnt of insertion.
The atlantoscapularis tekes its insertion in conjunction with

the insertion of the acromiotrapezius apnd is partly muscular

and partly aponeurotic upon the tip of the scapular spine.

This muscle is almost identical in the laboratory rat
(Greene, 1935) where 1t inserts upon the metacromion process
and in the wood rat (Howell, 1926) where it is chiefly an
aponsurotic insertion upon the metacromion process. In the
kangeroo rat (Howell, 1932) the inssrtion spreads to the ad-
jacent part of the clavicle and in the myomorphine rodents
examined by Parsons (1896) the insertion spreads along the
spine of the scapula. In all the above apnimals the origin is
upon elther the ventral arch or transverse process of the atlas,
However, Parsons (1894), in discussing the sciuromorphine and
hystricomorphine rodents, hotes that the levator claviculae
(atlantoscapularis) can arise from the atlas as usual, but it
can also arise from the baslocecipital, behind the origin of
the scalenius asnticus.

This shift in attachment is very marled in the rabbilt
where the only comparable muscle is the levator scapulae major

(Bensley, 1938) which has its origin upon the sphencoccipital



synchondrosis, which is the cartilaginous union between the
basioceipltal and baslsphenold bones of the skull, The levator
scapulae major (atlantoscapularis) has its insertion upon the
metacromion process of the scapular spine,

It is interesting to note that in Felis domesticus

(Reizhard and Jennings, 1929) the levator scapulae ventralis
has a double origin from the basioceipital bone and the trans=-
verse process of the atlas,

The . occivitoscapularis (fig. 4) in the golden hamster

is a thin, flat, ribbop-like muscle which is covered by the
clavotrapezius eand the acromlotrapezius. The occipitoscapularis
takes its origin by muscle fibers along the lambdoldal ridge
dorsad from the mastold process for a distance of sbout .5 cm..
It has its inssrtion on the proximal portion of the cranisl
border of the scapula. The occipitoscapularls also has a
muscular attachment along the vertebral border of the scapula
from the spine to the anterior-vertebral border. At 1ts inser-
tion the occlpltoscapularis covers the upper part of the supra-
spinatus muscle,

The occlpltoscapuleris 1s simllar in the laboratory rat
(Greene, 1935) and in the wood rat (Howell, 1926). There is a
confusion of nomencleture concerning this particular misclea.
Bensley (1938) treats this muscle as a part of the levator
scapulese complex in the rabbit snd he terms it the levator
scapulae minore. The occipltoscapularis 1s considered by some

anatomists as a part of the rhomboideus complex of muscles.
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Parsons (1896) notes that in Cricetus the part of the rhom-
boldeus capltis arising from the outer part of the ocecipital
curved line is separated from the rest of the rhomboideus muscle
and runs %o the inner half of the spine of the scapulas, cover-
ing part of the supraspinatus, instead of going to the vertebral
border of the scapula. He notes further that in all the myo=-
morphine rodents that he studied the rhomboideus capitis is a
distinct muscle, while the major and minor rhomboidei are not
separsble one from the other. Parsons (1894), in his discussion
of the sciuromorphine and hystricomorphine rodents, does not
recognlze s separste muscle corresponding to the rhomboideus
capitis of the myomorphine rodents. Howell (1932) reports, in
the kangeroo rat, a pars capltus of the rhomboldeus which is
very simllar to the occipitoscapularis in the golden hamster.

The M. levator scapulae 1n the golden hamster 1s a thin,

flet, rectanguler muscle lying immedlately beneath the sub-
scepularis and contlnuous with the serratus magnus. It talkes
its origin by muscle fibers from the ventral surface of the
tips of the lateral processes of the last three cervical
vertebrae and by musculsr digitations upon the latero-ventral
surface of the first three ribs. It has a broad muscular in-
sertion eleng the medlial surface of the vertebral border of
the scapula contlinuous with the insertion of the rhomboldeus
ruscles, It lies on top of the intercostal mscles,

Howell (1926) reports that the levator scapulase origi-
nates from the transverse processes of the lsat five cervical

vertebrae and the first four ribs. Its inpsertion 1s along the
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medio=-dorsel border of the scapula between the insertion of the
rhomboidei and serratus maghus. Greene (1l935) reports that in
the laboratory rat the levator scapulae loses its costal origin
and only has & cervical origin from the lateral processes of
the last four cervical vertebrae, The other suthors all con-
gidered the levator scapulse as part of the serratus magnus
complex,

The M. serratus magpus (fig. 4) in the hamster is a thin,

triangulsr, digitsted muscle which at its origin is in close
proximity with the intercostal muscles and at its anterior
border -1s practically continuous with the levator scapulae, It
takes 1ts origin by fleshy muscular digitations on the cranial
surface of the third through the ninth rib. The serratus
megnus passes beneath the latissimus dorsi to an insertion
directly benesath, and slightly behind, the inserticn of the
rhonboildeus postlicus. The insertion of the serratus machus

is continuous with that of the levator scapulse and is by
muscular fibers upon the axillo-vertebral angle of the scapula,
The insertion of the serratus magnus is continued upon the
medial surface of the vertebral border of the scapula for a
very short distance where it merges with the insertion of the
levator scapulse.

Greene (1935) reports that in the laboratory rat the
serratus anterior takes its origin by fleshy digitations from
the first to the seventh rib. Its insertion is similer to the
insertion as found in the hamster. Howell (1928) reports that

in the wood rat the serratus magnus has its origin from the

_15.



cranial border of the fifth to the ninth rib., He notes that
the serratus magpus 1s twisted upon 1tself in a very character-
istic fashion at 1ts insertion. This peculiar twisting was
evident in 21l the animels that I dissected, Howell (1932)
reports that in Dipodomys the serratus maghus complex is dif-
ferentiated into a posterior (thoracile) portion and a cervical
portion. The origin of the posterior part is by five slips
from ribs two to aevsn; the posterior four of which interdig-
itate with four slips of the obliquus externus, while the ant-
erior two arlse from deep slips of the scalenius. He further
states that the maln cervical part is not separable save by

its bundles of origin, which are apparently from the transverse
processes of all the last six cervical vertebrae. In the kan-
geroo rat the insertion of the serratus megnus complex is upon
the entlre vertebral border of the scapula, Howell does not
recognize a separate levator scapulse muscle,

Parsons (1894) reports that in the sciuromorphine and
hystricomorphine rodents the serratus group of muscles can be
divided into a serratus maghus and levator anguli-scapuls
(levator scapulee). These two mscles sre in the same plane
and usually have a contipuous origin so that it becomes very
difficult to define their line of demarcation. He reports
that the serratus group of muscles arlses from the transverse
processes of several cervical vertebrae and from the sides of
saven to nine of the anterior ribs by fleshy digitations. The

insertion is onto the vertebral border of the scapuls, Parsons
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also reports that in some animels there is a seperate slip
arising from the atlas. Parscns (1896) reports that in the
myomorphine rodents the origln of the serratus muscle varies
from the second to the seventh cervical vertebra and from the
first to the tenth rib. He reports that in Cricetus the or-
igin is from the third to the seventh cervical vertebra and
from the first to the seventh rib. Parsons delineates a ser-

ratus posticus (serratus magnus) which in Cricetomys con-

tinues its origin back to the ninth rib. In the other myo-
morphine rodents the usual origin is from the fourth to the
gseventh rib,

In the rabbit (Bensley, 1938) the cervical portion of the
serratus anterior arises from the transverse processes of the
posterior five cervical vertebrae and the anterlor two ribs,
The thoracic portion takes its origin from the third to the
ninth rib by slips slterneting with those of the external ob-
ligque. There is a common inscrtion on the medial surfece of
the vertebrel border of the scapula,

L composlite view of the serratus magnus complex gives a
mascle with a cervical and a thoraclc origin. The cervical
origin varies from the last six cervical vertebrae down to the
last three cervical vertebree. Its origin from the thoracic
reglon includes the first %ten ribs or varicus divisions of

them.
The M. rhomboldeus anticus (fig. 4) in the hamster 1s g

flat, thin, triengular muscle which ls covered by the acromio=-
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trapezius, At i1ts posterior edge it merges with the rhom-
boideus posticus. The rhomboideus anticus takes its origin
along the middorsal line on the crests of the cervical vert-
ebrae. It inserts onto the cranlo=-vertebral angle continuous
with the 1nsertion of the rhomboldeus posticus,

In the wood rat (Howell, 1926) the origin extends to the
spine of the first thorscle vertebra and the insertion is be=
neath that of the rhomboldeus posticus. In Dipodomys (Howell,
1932) the pars dorsi (rhomboideus anticus) inssrts upon the
entire vertebral border of the scapuls, In the rabbit (Ben-
sley, 1938) the rhomboideus minor has 1ts origin along the lig-
ementum nuchae but its insertlion 1ls greater than that found
in the hamster. The lnsertion of the rhomboldeus anticus
occuples the anterior two-thirds of the vertebral border of
the scapula,

The M. rhomboideus posticus (fig. 4) is so closely applied

to the rhomboideus anticus thet it is separated only with

great difficulty. It is & flat, ribbon-like, rectengular ms=-
cle covered by the acromlotrapezius. The anterior border of
the rhomboideus posticus 1s contipuous with the posterlor bor-
der of the rhomboldeus ahticus. The rhomboldeus posticus takes
its origin from the middorsal line and tips of the spines of
the first two thoraclc vertebrae. It takes its insertion by
mascle fibers along the vertebral border of the scapuls ex-
tending from the insertion of the rhomboldeus anticus to the

axillo-vertebral angle of the scapula.
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In the wood rat (Howell, 1926) the origin of the rhom-
boideus posticus is chiefly from the greatly developed spilne
of the second thoracic vertebra. Parsons (1894) reports that
in the sciuromorphine and hystricomorphine rodents the orlgin
of the rhomboideus posticus continues caudad to inhclude the
third and fourth spines of the thoracic vertebrae., He does not
make any reference to a posterior and anterior portion. He
treats it as & single miscle., In the myomorphine rodents
(Parsons, 19896) the rhomboildeus capitis (occipitoscapularis)
is a separate muscle while the rest of the rhomboideus muscle
i1s undifferentiated. In the laboratory rat (Creene, 1935)
there is no thoracic origin and the rhomboideus minor
(rhomboideus anticus) comes from the splnes of the first threes
cervical vertebree and inserts upon the vertebral border at the
termination of the scapular spine. The rhomboideus me jor
(rhomboideus posticus) arises from the splnes of the fourth to
the seventh cervical vertebrae and inserts upon the vertebral
border of the scapula, overlying the rhomboideus minor. In
the rabbit (Bensley, 1938) the origin of the rhomboideus major
(rhomboldeus posticus) 1s from the spilnous processes of the
first seven thoracic vertebrae., Its insertion 1s on the post=
erior third of the vertebral border of the scapula, In the

rabbit the two parts of the rhomboldeus are continuouse

17



18.
Il

Muscles arising from the axial skeleton am
the pectoral girdle and inserted on the humerus,
for the most pert at its proximal extremity.

The M. acromiodeltoideus (fig. 3) is a fibrous, bi-pen-

nated, triengular mscle covering the foremost part of the
shoulder, making the rounded contour of the shoulder. It has
a two=-headed origin. OnRe head originates from the distal half
of the lsteral surface of the clavicle. The other head is
continuous with the first and goes around the shoulder to the
acromion process of the spine of the scapula, and also onto a
small portion of the caudo-lateral surface of the spine, where
it meets the origin of the spinodeltoideus. At its origin the
gcromiodeltoideus lies next to the clavotrapezius and the
spinodeltolideus. Along 1ts medlo-ventral border 1t is in close
proximity with the pectoralis, The acromiodeltoideus has a
tendinous attachment to the ventral surface of the pectoral
muscle and the flbers of the acromiodeltoldeus converge to a
small point upon the latero-cranial surface of the base of the
deltoid tuberosity of the humerus,

£ similar condition exists in the pocket gopher (Hol=-
linger, 1916), the laboratory rat (Greene, 1935), the wood
rat (Howell, 1926), the kangeroo rat (Howell, 1932) and also
in the sciuromorphine, hystricomorphine and myomorphine rod-
ents examined by Parsons (1894 and 18986).

The M. spinodeltoideus (figes 3) is a flat, ribbon-like,




19,
trispgular muscle which at 1ts origin lies on top of the infra-
spinatus. The spinodeltoideus takes its origin by muscle fibers
along the caudo-ventral surface of the scapular spine from a
point just behind the acromion process to the end of the spine,
The origin 1s practically contlnuous with that of the acromio=-
deltoideus. The spinodeltoldeus passes over the triceps and
biceps brachii to en insertion aleong the leteral border of the
deltold tuberosity of the humerus, near its distal two-thirds,
The spinodeltoldeus lies beneath the acromiodeltoideus at its
insertion. The deltoid complex is a cohnservative muscle com=-
plex which in all the hamsters studied ran between the spine of
the scapula and the deltoid tuberosity of the humerus,

Howell (1926) and Persons (1894 and 1896) state that the
deltold complex is composed of three parts: the spinal, acro=
mial and clavieculer portions. These parts sre more or less
fused. In the sciuromorphine and hystricomorphine rodents
(Parsons, 1894) the fibers of the claviculer portion of tne
deltoid complex extend to the elbow. In the myomorphine
rodents (Parsons, 1896) the usual three parts are present
but the intervals between them are hardly noticesble and they
all insert onto the humerus at the same point. In the rab-
bit (Bensley, 19358) the clavicular portion of the deltoid com-
plex is entirely lacking and the scapuler portion has its or-
igin from the infraspinous fascla.

The M. supraspinatus (fig. 4) 1s a thick, muscular mass

which lies beneath the acromiotrapezius and touches the cran-
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io-dorsal border of the subscapuleris. The supraspinatus
takes its origin by a deep muscular attachment to the anterior
margin of the scapula, the entire supraspinous fossa, and upon
the lateral surface of the scapular spine facing the fossa.
The insertion is by a very tough tendinous attachment to the
lateral surface of the greater tuberosity of the humerus.

In the laboratory rat (Creene, 1935) the insertion of
the suprasplnatus 1s upon the anterlor margin of the head of
the humerus. In the pocket gopher (Hollinger, 19168) the
supraspinatus 1s divided into two parts: a superior and an
inferlor portion. The superior portlon arises from the dor-
gal third of the supraspinous fossa. The inferior portion
arlises from a narrow line on the dorsal surface of the base
of the proximal two-thirds of the splne of the scapula. There
1s a common tendinous attachment onto the grsater tuberosity

of the humerus.

The 1. infraspinatus (fig. 4) is a thick, fibrous mus-

cle in the hamster which 1s overlaid by the spinodeltoideus
and the spinotrapszius. The posterior border of the infra-
spinatus is in close proximity with the teres mejor muscle,
The infraspinatus originates from the entirs infraspinous
fossa and the lzteral surface of the scapular spine facing
the fossa. The lpfraspinetus takes 1ts insertlon by an
aponeurosis which attaches to the greater tuberosity of the
humerus. The infrasplnatus muscle 1s similar in all the an-

imals of this studye.
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The M. subsecspuleris (fig. 5) is 2 tendinous mscle

whoze medial surface lies on the serratus megnhus and thes lev=-
ator scapulase. The posterior portion of the subscapularis
is in close proximity with the teres major muscle, The sub-
scepularis takes its origin by musele and tendon fibers from
the entire surface of the subscapular fossa., All the heads
of the subscapularis have & common insertion on the lesser
tuberosity of the humerus. The subscapularis muscle is si=-
milar in all the animals of this study.

The M. teres major (fig. 5) in the golden hamster is a

rectangular, somewhat flattened, muscle which is overlaid by
part of the insertion of the latissimus dorsi. The caudal
border of the teres major 1s in clese proximity with the border
of the subscapularis. The origih of the %teres major lies be-
neath the pectoralis. The origin of the teres major is by
mascle fibers along the exillary border of the scapula. The
insertion of the teres major 1s by & [lattened tendon onto the
medial surface of the shaft of the humerus, lying Jjust beneath
the insertion of the latissimms dorsi,

In the Californis pocket gopher (Hollinger, 1916) the
origin of the teres major is grestly reduced and arises from
an impression on the proximal one=fourth of the axillary
border of the scapula. The fibers of the teres major join
thoase of the latissimus dorsi and there ls a common tendon
formed which inserts just below the lesser tuberosity of the

humerus. In the other animals of this study the origin of the



teres major is usually a2 limited area on the proximsl end of
the axillary border of the scapula., In the hamster specimens
that I dissected there was an extensive origin of the teres

ma jor on practically the entire axillary border of the scap-

ulsa,

The M. bteres mlnor 1s not a distinct muscls in the ham=-

ster. The teres minor should be consldered an element of the
infraspinatus mascle. The only sign that I could find of the
teres mlnor was an indistinct tendon arising from the distal
one-third of the axillary border of the scapula in the region
of the origin of the caput longus of the triceps. The attach-
ment of this tendon was upon the greater tuberosity of the
humerus,.

Parsons (1896) states that in the mromarphine'rndsnts
the teres mipor is very rarely a distincet muscle apd Crice-
tomys is the only animel in which 1t can be described as well
marked, In the scluromorphine and hystricomorphine rodents
(Parsona, 1894) the teres minor is a separate muscle but it
is wvery closely applied to the infrasplnatus muscle. In the
other animals of this study this miscle 1s a separete unit
but it is closely applied to the teres major and the infra-

splnatuse.

The 14, coracobrachialis in the golden hamster 1s a flat

muscle lying just beneath the short head and belly of the bil=-
ceps. The coracobrachialis has an orilgin in common with the

short head of the biceps which arises by a tendon from the
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coracold process of the scapula, and from the under surface

of the long heads, The coracobrachialis has its insertion upon
the latero-medial surface of the shaft of the humerus, from
the Junction of the two heads of the blceps %o the medial
eplcondyle of the humerus.

Inthe sciuromorphine and hystricomorphine rodents
(Parsons, 1894) the coracobrachialis consists of three dis-
tinect parts all arising from the tlp of the coracoid process.
The first part (rotator humeri) inserts onto the surgical
neck of the humerus, the second part inserts onto the mlddle
of the shaft of the humerus and the third pert extends down
to be inserted onto the internal condyle of the humerus. In
the myomorphine rodents (Parsons, 1896) the second and third
parts are usually found but are fused into a continuous in-

sertlon. In Cricetus and Cricetomys the parts have the same

arrengement but in additlon the first part, or rotator
humer 1, i1s present. Howell (1932) describes a pars profunda,
or breve, and a pers medla in the kangeroo rat. In the
laboratory rat (Greene, 1935), the wood rat (Howell, 1926),
the rabbit (Bensley, 1938) and the pockst gopher (Hollinger,
1916) no such condition is reported,

The M. pectoralis (fig. 6) may be divided into four

parta:
.le The first part (superficial portion) is a flat, rect-
engular shaped muscle arising from the manubrium and cranial

end of the sternum. There are also a few fibers arising from
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the sternal end of the claviecle. The origin of the superficial
portion lies on top of the cleldomastoideus muscles The super-
ficial portion of the pectoralis runs laterally and slizhtly
caudad over the fibers of the second part. The insertion of
the superficial portion 1s by muscle and tendon fibers upon the
deltold ridge of the humerus just sbove the insertion of the
acromiodeltoideus muscle.

2. The second pert of the pectoral muscle lies beneath
the first part. The second part takes its origin from the en-
tire length of the sternum. It 1s a flat, triangular muscle
whose fibers converge to a tendinous insertion upon the del-
toid ridge of the humerus just beneath the insertion of the
first part. The second part also inserts by muscular fibers
on the deltold ridge in conjunction with the insertion of the
acromiodeltoldeus muscles, The second part of the pectoral
covers the deeper portion of the muscle.

3. The third part (deep portion) talkes its origin along
the sternum from about the third sternebra caudad to ths xi-
phold process. The fibers of the third part are rougher than
those of the first or second part. The fibers of the third
pert run laterad and craniad to an inssrtion along the deltoid
ridge extending proximad from the inscrtion of the first and
second parts to the upper extremity of the humerus in the
region of the lesser tuberosity. The third part of the pect=
oral lies under the second part and at 1ts insertion the third

part lies bensath the acromiodeltoldeus muscle.
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4, The fourth part (abdominal portion) takes its origin

along the midventral line from the xiphoid process caudad for
a distance of 15 to 22 mm. The insertlon of the fourth part
is upon the upper shaft and head of the humerus,

In the leboretory rat (Greene, 1935) the entire pector-
alis musculature is divided into btwo main divisions, the pect-
oralis minor and the pectoralis major. The pectoralis major
is divided into a superflcial portion and a deep portion. The
pectoralis major 1s the same as the flrst part (superficiel
portion) of the pectoralils muscle in the hamster. Greene dil-
vides the pectoralis minor into three parts. The first part
srises from the second to the fifth sternebra asnd 1s ins=erted
onto the coracold process of the scapula and cnto the lesser
tuberoslity of the humerus. The second psrt arises from the
fifth sternebra and inserts upon the proximel end of the del-
toid ridge of the humerus. The third part (xiphihumeralis)
arises from the xlphold process and inssrts onto the coracold
process of the scapula. The wood rat (Howell, 1926) lacks a
superficial portion as described in the hamster., The pector-
alis superficialis is comparsble to the second part of the
pectoralis in the hamster. The pectorealis profundus anterior
in the wood rat is comparable to ths third part as described in
the hamster. The wood rat has a xiphihumeralls (pectoralis
profundus posterior) which inserts upon the deltoid ridge of
the humerus. The pectoralls sbdominalis in the wood rast has

its origin by muscle fibers from the midventral line behind



the xiphihumeralis and by fascia extending laterally %o the
gbdominal external oblique muscles. The lnsertion of the
pectoralis abdomipalls 1s upon the head of the humerus. Iq-tha
kanceroo rat (Howell, 1932) approximately the same condlticn
exists but Howell divides the pectoralis muscle into four psrts
at the origin and two parts at the insertion,

Tn the sciuromorphine and hystricomorphine rodents (Par=-
sons, 1894) the pectoral musculsbture is similar to that founa
in the hamster but in addition there 1s a deep portion which
arises from some of the true ribs and inserts on the outer part

of the clavicle, coracoid process, or shoulder capsule, In

the myomorphine rodents Parsons (1896) notes that in Cricetomys
the first part runs horizontally between the anterior part of
the sternum apd the pectoral ridge of the humerus. The second
part arises from the entire length of the sternum and the ab-
dominal fibers are feebly marked. The fourth pert arises from
the lower true rib cartilages and run forward and outward to
the head of the humerus and the coraccid process of the scap-
ulae. The pectoralis muscle in the rabbit (Bensley, 1908) hes
one distinct element not found in the hamster, the pectoralis
tertius. The pectoralis tertius has its origlin from the man-
ubrium to about the fourth sternebra and i1s attached, together
with fibers from other muscles, to the splne of the scapula,.
This part of the pectoralis forms a broad fleshy mass covering
the anterodorsal portion of the shoulder. The pectoralis ter-

tius muscle in the pocket gopher (Hollinger, 1916) has a single
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origin and inserts on the meslal surface of the coracoid pro=-
cess of the scapula,

In the rat (Langworthy, 1925) there is a pectoralis sb-
dominalis arising from the xiphold process and linea alba and
inserts onto the greater tuberosity end capsule of the shoulder
joint. Greene (1935) reports that the insertion of the pect-
oralis abdominalis is upon the coracold process. Langworthy
(1925) found a very delicate fourth pectoral layer of muscles
which had an aponeurosis from the sternum in the reglon of the
second rib end is inssrted onto the lower border of the fourth

rib. In the gulnea pig, Cavia cobaya, (Zucherhandle, 1910)

the three major divisions of the pectoralls muscle (superfici-
alis, profundus apnd sbdominalls) are typical and have the same
gensral relationships as in most rodents.

The M. latissimus dorsi (fig. 3) i1s a2 broad, flat, thin

muscle covering an extensive area of the dorso-lateral surface
of the thorax. The anterior portion lies underneath the
splpnotrapezius., The latissimus dorsi talkes 1%s origin from
the middorsal line and upon the tips of the spines from the
fourth to the twelfth thoracic vertebra. At about the level
of the twelfth thoraclc vertebra the muscle fibers fuse into

an aponeurotic sheath that extends caudad into the lumbar
region, The aponeurosis is so tightly applied to the under=-
lying musculeture that 1t cannot be entirely traced or iso=-
lated very far. As the muscle flbers of the letissimus dorsi

pass through the axille they become thick and circular, Near



the insertion of the latlissimus dorsl the epitrochlearis muscle
makes its origin by muscle and tendon fibers on the ventro-
lateral surface of the latissimus dorsi. The latissimus dorsi
muscle has 1ts 1nssrtion by & thick, tough tendon onto the
lateral surfece of the shaft of the humerus sbout the middle of
the deltold tuberositye.

Greene (1935) traces the origin of the latissimus dorsi
in the leborstory rat to the third lumbar vertebra. In the
wood rat (Howell, 1926) the origin is from the eighth to the
twelfth thoracic vertebra. Hollinger (1916) states that in
the pocket gopher the origin of the latissimus dorsi 1s from
the sixth to the twelfth thoracle spines, suprasplnous liga=-
ment, and the lumbar fascia, He reports, as does Howell (1932)
in the kangeroo rat, that there is a common insertion with the
teres major. In the other animals of this study the latissi-
mus dorsi follows the reguler pattern.

The ¥e. epltrochlearis (fige 5) i1s a flet ribbon-like mus=-

cle which at its origin is in contact with the latissimus dor=-
sl and lies over the medial head of the triceps. The epl-
trochlearis has a muscular origin from the latero-ventral edge
of the latissimus dorsl near the tendon of the latter's in-
sertion. The epitrochlearis has a musculer insertion, cover-
ing the inside of the elbow, upon the superficiel fascia of
the inner erm and elbow,

In the laboratory rat (Greene, 1935) the epitrochlearis

arises by a tendon from the insertion of the latissimus dorsi
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and inserts upon the medial eplcondyle of the humerus. The
hamster and the wood rat (Howell, 1826) are identical in the
structure and position of the epitrochlearis muscle. In the
kangeroo rat (Howell, 1932) the insertion of the epitrochlearis
is upon the olecranon process of the ulna, Parsons, in his
comparative studies of rodent myology (1894 and 1896) does not
mention the eplitrochlearis muscle and neither does Bensley
(1938) in discussing the rabbit,
IIT

Muscles srising from the scapuls and

humerus and inserted on the proximal ends

of the radius and ulna,

The M. anconeus 1in the golden hamster is a flat muscle
which lies in close proximity with the insertion of the trie
ceps and with the muscles on the inner surface of the elbow,
The anconeus takes its orilgin upon the medlal eplcondyle of
the humerus and Ilnserts upon the inner surface of the distal
portion of the olecranon of the ulna,

This 1s the same condition as found in the pocket gopher
(Hollinger, 1916) and in all the rodents studied by Farsons
(1894 and 1896). Howell, in his work on the lkangeroco rat
(1932), does not mentlon the presence of an anconeus muscle,.

The Me triceps (fige. 4) 1s divided into three parts:

1, The M. triceps longus in the golden hamster is the

most prominent muscle of the arm, or foreleg. It 1s covered

by the epitrochlesaris and the insertion of the latissimus



dorsi. The triceps longus arises by tough, tendinous fibers

along the distal half of the axlllary border of the scapula,

The insertion of the triceps longus is by a stout tendon onto
the distal end of the olecranon process of the ulna,

2, The M« triceps laterallis is a flat band of muscle

fibers in cleose proximity with the long head of the triceps

and the brachialls muscle. The origin of the triceps lateralis
is by a tough tendinous aponeurosis from the grester tuberosity
of the humerus, The insertion is by an aponeurocsls extending
onto the caudsl portion of the olecranoh process of the ulna.

3+ The M. triceps medialls iz a thick-bsllied muscle

which lies in close proximity with, and is partly covered

by, the triceps longus. The triceps medialis takes 1ts origin
by muscle fibers from the proximal portion of the medial sur=-
face of the shaft of the humerus. The insertion is by muscle
fibers onto the olecranon process of the ulna in common with
the insertion of the triceps longus.

In the pocket gopher (Hollinger, 1916) the triceps muscle
is similer to that found 1n the hamster with the slight dif-
ference of a broader origin of the caput longum, which, in the
gopher, arises from three-fourths of the axillary border of
the scapula. In Dipodomys (Howell, 1932) the origin of the
triceps longus is highly developed. It has a tendon from the
axillary portion of the head of the humerus and tlere is also
a fleshy origin which is not directly from the bone, but from

an aponeurcosls which passes from the acromion process of the
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scapula to the deep surface of the teres major and then around
the axillary border of the scapula. The wood rat (Howsll,
1926) 1s esasentially the same as the golden hamster, In the
laboratory rat (Greene, 1935) the triceps brachii is con-
sidered as one muscle possessling three distinct heads., There
is a common insartion onto the olecranon process of the ulna,
The rat has a slightly resduced origin of the caput longum,

| which only covers the ventral third of the axillary border of
the scapula., Parsons (1894 apd 1896), in his study of rodent
myology, treats the triceps as one muscle with three heads,

| The origins are in the normal places but the inner head is
usually inserted in front of the other two, on the olecranon

process. PFParasons states that In Cricetomys 1t was noted that

the outer head was 1lnserted largely into the fascia on the
outer surface of the forearm,

The M. biceps brachii (fig. 5) is a thick muscle lying

deep in the brachium., The biceps brachii takes its origin by
two hsads, The short head arises by a tendon from the cora-
cold process of the scapula. The long head arises by =z ten=-
don from the dorsal border of the glenoid cavity and runs
through the intertubercular sulcus of the humesrus. These two
| heads Joln part way down the shaft of the humerus asnd form the
belly of the muscle., There 1s a common insertion by a tendon
onto the tuberosity of the radius near the insertion of the

brachlialia,.
Parsons (1894 and 1896) reports that the origin of the
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biceps branchil in gll rodents has a strong tendon from the
margin of the glenoid cavity et the base of the corscoid pro-
cess. There may or may hot be a second head from the tip of
the corecoid process or the surfece of the coracobrachialis,
The biceps brachii has its insertion onto the radius, ulna,
or both bones, just below the sigmold cavity. However, the
insertion, in some cases, may be proleonged farther down on the
bones. In hls discussion of myomorphine rodents Parsons
(1896) states that one of the characteristics of the Myo=-
morpha 1s a double-hesded biceps. As & rule the insertion is
onto both bones of the foreerm but in his dissection of the
biceps cubiti (biceps brachil) in Cricetus he found that the
muscle only goes to the radius. In the pocket gopher
(Hollinger, 1916) the biceps is very similar to that found in
the hamster, but the insertion is on the ventro-mesial sur-
face of the ulna and only slightly oh the radius. The lab-
oratory rat (Creene, 1935) 1s very similar to the condition
in the hamster and the insertion is onto the tuberosity of
the redius. In the rat there is a secondary portion which is
inserted by a fibrous band (lacertus fibrosus) into the fascila
covering the pronator teres., The biceps brachii in the wood
rat (Howell, 1926) is identical with that in the hamster. In
the kapgeroo ret (Howell, 1932) the tendons of the heads of
the biceps brachll remain separate throughout their lengths
and twist about one another so that the one belonging to the

long head 1s inserted with the brachlalls upon the medial
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surface of the ulna while the ohe belonging to the short head
has the usual insertlion upon the bicipital tuberoslty of the
I'ﬂd 1us.

The M. brachialis (fig. 5) is a thick muscle which is in

close proximity to, and partly covered by, the triceps
lateralis, The brachialis is also in close touch with the
biceps brachil, The brachialis takes its origin by two heads:
one from the medial surface of the neck of the humerus and the
other from the shaft of the humerus just below the gresater
tuberosity with a few fibers on the greabter tuberosity. The
insertion is upon the medlal surface of the ulna just proximad
to the radlal insertion of the bilceps brachli,

In the pocket gopher (Hollinger, 1916) there is a common
insertion of the brachialls with the lnsertion of the biceps
brachii., In Dipodomys (Howell, 1932) the insertion of the
brachialis is common with the insertion of the long head of
the biceps. Parsons (1896) reports that in the liyomorpha the
insertion of the brachlalis is always onto the nlna alone. In
the rabbit (Bensley, 1938) the insertion of the brachialis
is common with the insertion of the biceps, which is onto both

the redlus and the ulna,.
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CONCLUSIONS

l. The trapezlus complex in the golden hamster 1s clearly

divided into three distinct elements: the M. clavotrapezius,

M. acromiobtrapezius and M. spinotrapezius.

2. The M. occlpitoscapularis in the golden hamster 1s a

distinct and separate muscle.

3« The M. levator scapulae and M. serratus magnus in

the golden hamster are both separate and distinct muscles.
4, The rhomboldeus complex in the golden hamster is di-
vided into two distinct and separate muscles: the M. rhom-

boideus anticus and 1. rhomboideus posticus,

5 The deltold complex in the zZolden hamster 1s divided

into two muscles: the M. acromiodeltoldeus and M. spinodel=-

toldeus,.

6 The M. teres minor 1in the golden hamster 1s not dis-

tinguishable apd is treated as port of the M. infrasplnatus,

7. The ¥. coracobrachialis 1s one distinct muscle in the

golden hamster,

8¢ The M. pectoralis is divided into four distinect parts

in the golden hamstsr.
9« The M. epltrochlsarls 1s a distinct ribbon-like muscle

in the golden hamster,

10, The triceps complex in the golden hamster 1is divided
into three distinct muscles: the M. triceps longus, M. triceps
lateralis and M. triceps medialis.

11, The M. biceps brachii in the golden hamster originates
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by two heads and inserts onto the tuberosity of the radius,
12, The following muscles in the golden hamster do not
have any marked differences from the usual relationships:

M. sternomastoldeus, M. cleldomestoldeus, M. subclavius, M.

atlantoscapulearis, M, supraspinatus, M. infraspinatus, M,

subscapularis, M. teres major, M. latissimus dorsi, i, anconsus,

Me brachlalis,




ABSTRACT

in the literature which is written on rodent myology
there is not much reference made to the morphology of the
golden hamster., Parsons (1896) reports on some hamsbters that
he dissected. Priddy and Brodie (1948) have published the
ohly recent work on the morphology of the golden hamster,

Thils study is concerned with the myology of the pectoral
girdle of the golden hamster. The pectoral girdle is compared
with that of the lsboratory ret (Greene, 1935), the wood rat
(Howell, 1926), the kangeroo rat (Howell, 1932), the pocket
gopher (Hollinger, 1916) and the rabblt (Bensley, 1938).
Parscns! work on the comparative myology of the sciuromorphine,
hystricomorphine and myomorphine rodents (1894 =nd 1896) is
reaferred to extensively.

The followling muscles are included in this study: M. clavo=

trapezlus, M. acromiotrapezius, M. spinotrapezius, lM. sterno=-

mastoideus, M. cleidomastoideus, M. subclavius, M. atlanto-

scapularis, M. occipltoscapularis, M, levator scapulae, M. ser-

ratus magnus, M. rhomboideus anticus, M. rhomboideus posticus,

M. acromiodeltoideus, !, spinodeltoideus, M. supraspinatus, M.

infraspinatus, M. subscapularis, M. Leres major, M. teres minor,

M. coracobrachlalis, M. pectoralis, M. latissimus dorsi, M. epi-

trochlearia, M. anconeus, M. triceps longus, M. triceps later-

alis, M. triceps medialls, M. biceps brachii and M. brachialis,

The orlgins and inasertions of the following muscles had
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the normal relationships in the golden hamster: sternomastoid-
eus, cleldomastolideus, subclavlius, acromiodeltoideus, spino-
deltoideus, supraspinatus, infraspinatus, subscapularis, teres
ma jor, latissimus dorsi, anconeus, triceps longus, triceps
lateralis, triceps medialis and brachialis,

The trapezius muscle in the hamster 1ls clearly divided
into three parts: clavotrapezius, acromiotrapezius and splnho=-
trapeziuse The origin of the splinotrapezius showed some var-
iation in the animals that were dlssected, The trapezius com-
plex of muscles showed differences in the laboratory rat
(Greene, 1935) and in the pocket gopher (Hollinger, 1916). The
atlantoscapularis in the hamster arises from the atlas only,
but in the rabbit the atlantoscapularis erises from the sphe-
noocipital synchondrosis. Parsons reports that in the sciuro-
morphine and hystricomorphine rodents (1894) the origin may be
from elther place mentioned above,

The occlpitoscapularis 1s a distincet muscle in the hamster,
laboratory rat and the wood rat., DBensley (1938) treats this
mascle as a purt of the levator scapulae complex. Parsons
(1894 and 1896) and Howell (1932) treat the occipitoscapularis
as part of the rhomboideus complex. The levator scapulae in
the hamster originates from the lateral processes of the last
three cervical vertebrae and from the first three ribs., The
other animals 1in this study very considerably as to points of
origin. The serratus magnus in the hamster origlnates from

the third to the ninth rib. The other animals in this study
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vary considerably as to points of origin., MNost of the authors

in this study treated the levator scapulae as part of the ser-
ratus magpus complex and treat them both as one muscle. Greene
(1935) treats them as separats muscles and so does Howell (1926).

The rhomboldeus complex in the hamster can be divided into
a rhomboldeus anticus and a rhomboldeus rosticus. Most of the
authors consider them as ons muscle cohslsting of two parts,.
Parsons (1896) considers the occipitoscapularis as a component
of the rhomboldeus complex and terms 1t the rhomboldeus capitis.

The teres minor is not distinguishable as a separate
muscle in the golden hamster and is treated as part of the
infraspinatus complex. Parsons (1896) reports thaet this is
true in all the Myomorpha. The other authors treat the teres
minor as a distinect muscle,

In the hamster the coracobrachlalis is treated as one
miscle, Howell (1932) describes a pars profunda and a pars
media in the kengeroo rat. Parsons (1894 and 1896) divides
the coracobrachialis into three parts, The othsr suthors in=-
cluded in this study treat the coracobrachialis as just one
muscle.

The pectoralis muscle in the golden hamater i1s divided
into four parts. The first and second elements insert upon
the deltold crest of the humerus while the third and fourth
elements are inserted slightly higher on the shaft, head and
tuberosities of the humerus. The laboratory rat (Greene, 1935)

has a xiphihumeralls that inserts upon the coracold process of



the scapula. The wood rat (Howell, 1926) is very similar to
the hamster in the morphology of the pectoralis muscle.
Parsons (1894 and 1896) describes a fourth part erising from
some of the trweribs and inserting onto the shoulder capsule.
Bensley (1938) reports that in the rabbit there i1s a pectoral
element running from the sternum to the spine of the scapula,

In the hamster end the wood rat the epitrochlesris runs
between the latlissimus dorsi and the inner elbow. In both
animals 1t 1s a ribbon-like muscle and has a muscular origin
and insertion. In the laboratory rat (Greene, 1935) the epl-
trochlearis 1s more compressed and has a tendinous origin and
insertion. Bensley (1938) and Parsons (1894 and 1896) do not
report this muscle,

The biceps brachli in the golden hamster has two heads
as is characteristic of the Myomorpha (Parsons, 1896). The in-
sertion of the biceps brachii varies slightly in the different
animels of this study. In the pocket gopher (Hollinger, 1916)
it inserts on the ulna. The insertion of the bilceps brachii
in the laboratory rat (Greene, 1935) is similar to that in the
hemster, which is on the radius., The wood rat (Howsll, 1926)
is identical with the hamster, In the kangeroo rat (Howsll,
1932) the two heads remaln separate and the long head inserts

upon the ulna while the short head 1nserts on the radius,
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