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Introduction

The purpose of this thesis is to present an anatomical
description of the musculature of the hip and thigh of the
chimpanzee, and a morphological comparison of this primate
to the Rhesus monkey, orang, gorilla and man.

The description of the muscles has been done in order
to add to the present knowledge of primate musculature. The
research, in preparation for this description, was done upon
two chimpanzees. Cne of the specimens was an adult and had
been preserved for several years before the dissecting was
done. The specimen was extremely well kept up, although it
was quite dry. The other specimen was a very young adoles-
centy which had been obtained recently. This animal was
quite small and therefore was not used for any of the meas-
urements cited in the descriptive parts of this paper.

For the purpose of comparison to the other primates
mentioned, i.e., macaque, orang,fgorilla and man, varlous
sources were uded. For the macaque, Hartmann & Straus'
Anatomy of the Rhesus Monkey, was used, and a macaque was
dissedted for comparative purposes. Boyer's paper on the or=
ang was refeered to as the main source for information on
this animal. The Anatomy of the Gorilla, as edlted by Gregory
was the source for references to this animal. Gray's Anatomy
and several specimens on hand at the University of VWisconsin's
anatomy laboratory were used for the comparison with man.

The muscles described 1n this paper are those of the
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one adult chimpanzee studied. Sonntag's description of the
muscles was used for corparative purposes, although his
descriptions were by no means complete. Hepburn's articles
were also valuable.

The muscles are described in relation to the three axes
at the hio joint, and the one axis at the knee Jjoint. This
is done, rather than using an action description, since we
are not sure that any muscle will act as 1t thetretically
could.

The purpose of comparing the chimpanzee, man, the orang,
the gorilla and the macague, 1is 10 attempt to gain some Iin=-
sizht into the muscles that make for erect posture in man.
The gorilla, of the primates mentioned in thils paper, seems
to come the closest to man in assuming a bipedal, erect
position. The chimpanzee would be next in closeness to man's
posture. The orang, a large ﬁree-dwelling primate would show
some features of specialization toward arboreal living and
the macaque is referred to because 1t offers an excellent
example of a semi-biped, 1l.e., it is quadrupedal and bipedal

in its locomotion, depending upon its needs.




Hip and Thigh Muscles of the Chimpanzee
Muscles of the Illac Region:

M. psoas major(psoas magnus): This is a long muscle

attached proximally to the thirteenth thoracic vertebra,

the inner inch of the last rib, and the transverse processes
and centra of the lumbar vertebrae. The fibers blend with
those of thre iliacus, more so than in man. Distally it att-
aches, as the iliopsoas, 1nto the lesser trochanter and along
the femoral shaft for a few millimeters. The muscle passes
laterad to the longlitudimal axls and there is a ventro=dorsal
component to the pull. The muscle passes ventrad to the
tpansverse axis and there 1ls a longitudinal counponent to

the pull. The muscle passes slizhtly laterad to the ventro-
dorsal axis and again there 1is a longitudinal component to
the »null. The action on the ventro-dorsal axis would be

quite weak since the muscle fibe s are in close proximity

o this axis.

In tre crang, the psoas 1s 8O intimetely fused with the
jliacus that 3oyer (1) refers to +hem as one muscle, the m.
iliopsoas. Sonntag (6) describes a proximal attachment sim-
lar to the chimpanzee for this muscle, but Boyer only found
attachments to the four lumbar vertebrae.

In the gorilla, the proximal attachment is also on the
medizl side of the ilium.

In man, the situation is cquite similar to that in the




chimpanzee.

In the macaque, the muscle attaches proximally to the
bodies of the seven lumbar vertebrae and several of thelr
transverse processes, its fibers then passing down and

fusing with those of the iliac muscle.

¥. psoas minor (psoas parvug): This is a long slender

muscle,passin~ ventral to the m. psoas major. Its proximal
attachments are the last thorecic and first lumbar vertebrae.
The distal attacrment is on the 1lio-pectinal line and
according to Sonntag (6) the insertion 1s more ventrad in

the chimpanzee. The muscle passes ventral to the transverse
sxis of the intervertebral joints and has no action on the

hip or knee.

M. iliacus: The iliac fossa, in man, is filled by this

muscle. In the chimpanzee, one can say 1t covers the entire
abdominal surface of the wing of the 1lium. Its fibers

blend with *hose of the m., psoas ma&jor. The muscle passes
ventral to the transverse axis, and slightly lateral to thk-
ventro-dorsal axis and the fibers have a longithdinal comp=-
onent to their pull. At the lonzitudinal axis the muscle
passes laterad and has a horizéntal component to its pull

ah this axis.
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Nuscles of the Thigh:

The Anterior Femoral Group:

M. sartorius: This 1is a long slender muscle,attached

proximally to the 1lium slizhtly below 1ts anterior superior
3pine. Distally it 1s attached to the anterior border of the
tibla, about nine centimeters below tne knee Joint. The
muscle runs oklicuely across the medial surface of the thigh
and then along the medlal surface of the knee joint. The

muscle passes ventrad to the longhtudinal axis of the ‘hip

and has a small horizontel component to its pull. The muscle
passes ventrad to the transverse axlis of the hip Jjecint and
laterad to the ventro-dersal axis and has a longitudinal
component to 1its pull on both these axes.

At the knee, the muscle passes dorsed to the transversé
axlis of the knee joint, and there is & lon-itudimal comp=-
conent to the pull.

In the macague, the distal attachment is proportionally
lower than in the chimpanzee. In man, orang and the zorille

the distel attachment 1s somewhat higher.

Y. guadriceps femoris: "his muscle, in man, as well as

in all other mammals, is made up of the usual four varts.

These will be taken vp as individual nuscles.

M. rectus femoris: In both the specimens dissected,

this was & multipennate muscle, that is, the muscle flbers
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converge upon-several tendons running throush the length
of the muscle., This gives the individual fibers a shorter
contractile length. The teadons thin out toward the distal
attachment.

The proximal sttachment is by two tendons (both of
which sive rise to the several smaller tendons coursing
through the lensth of the muscle), one inserting into the
front of the ilium, the other directly behind it on the

posterior surface of +the 1lium. The two itendons form an

@®

arch over the upper border of *he acetavulum. The distal
attachment is on the base of the patella, and through the
and the patéllar ligament to the tuberosity of the tibia.

The muscle passes ventrad to the longitudinal and the
trangverse axes and laterad to the ventro-dérsal zxis.
There 1s a longlitudinal component to the pull in relation
to the ventro=dorsal and transvaerce axes., The muscle is
almost parallel to the longitu imal axis and therefore
would have a very weak horizontal pull,

At the knee jolnt, the muscle 1s ventral to the trans-
verse axis and has a lonzitudinal pull on this axis.

There is little difference in the m. rectlms femoris
of the orang, zorilla and man. CGoss (3) states that in man
the rectus 1is bipennate. Mo mention 1s made of muscle fiber
arran-ement in the description of the gorilla and orang.

Sonntag (6) states that the mm., oguadriceps are more fused

in the other primates as comparec to the human. The macaque
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has a single proximal attachment, but i8 otherwise like the

other primates.

M, vastus lateralis: (vastus externus): This is a heavy

muscle on the femur of the chimpanzee,,it is approximately
fifteen millimeters thick near its middle. The proximal
attachment is from the antero-lateral aspect of the great
trochanter,and along the back of the shaft of the femur to
a point about two and one~half centimeters from the lateral
condyle of the femur. It receives slips from the m. vastus
intermedius. Its distal attachment is into the lateral base
of the patella, where it blends with the quadriceps tendon,
It is also ventral to the transverse axls of the knee joint
and has a longzitudinal component to its pull.

In the chimpanzee and the orang, the proximal attachment
is split into two heads by the ins®srtion of the m.scansorius
whereas in the gorilla, it is split into two heads by the m.
glutaeus minimus (blended with the m. gscansorius) insertbon,
In man the proximal attachment is a bread aponuerosis. In
the macaque, the muscle is extremely heavy as compared to
other anterior femaral muscles, and, as in man, it too has
a singlekproximal attachment. The distal attachments are
similar as regards area of attachment in all the primates

undar discussione.

M. vastus medialis (vastus internus): This is a heavy

muscle on the antero-medial aspect of the femur, although
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1t is not as heavy as the m. vastus lateralls, being only
one centimeter in thievkness at its heaviest part. Its prox-
imal attachment is from the intertrochanteric line, except
at the extreme upper end. It also attaches proximally along
the postero-medial surface of the shaft of -he femur. Its
distal attachment tbs tnto the medial base of the patella,
and the tendon of the quadriceps. It too, is ventral to the
transverse axis of the knee joint and therefore has a long-
itudinal component to ites pull.

In the macaque, thevproximal attachment is from the
lesser trochanter, on 1ts medial aspect, and from one-third
to one-half of the lensth of the femoral shaft. This is
much shorter on the length of the shaft than in the corpes-
ponding muscles 1n the chimpanzee, gorilla, man anfi orange.

In the larger apes there isn't too marked a difference.

M.vactus intermedius (crureus,;: This 1s a muscle sit-

vated between the mm. vastus lateralis and vastus medialils.
It is eight centimeters thick at its centsr. Its proximal
attachment is @rom the upper two-thirds of the shaft of the
femur between the other vastl. As 3oyer sO aptly put 1t in
har description of this muscle in the orang, " the intermed-
jus seems t0 be crowded in between the other two more dis=
tinct muscles." Its fibers Join to form, with the rectus, the
middle portion of the quadriceps tendon.

If too, is ventral to the transverse axis of the knee

joint, and has a longitudiamal component tO its pull.
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Sonntag (6) states that there is no subcrureus pres=
ent in the chimpanzee. None was noticed in either of the
twh specimens, bur Hepburn (5) claims it was found 1n his
speciman as small, pale,but aistinet fasiculi. lio mention
1g made of it by Boyer (1) or by Hartmann and Straus (4).
This muscle is found in both the gorilla and man. It is

varisble in man, and may often be Pplended with the m. vastus

intermedlus.
The Medial Femoral Groups

¥. gracilis: This 18 & long, flat, wide muscle in the

chimpaenzee. 1Its proximal attachment is from the heavy apon-
verbsis inserted into the gymphysis pubis and the upper

part o the pubic arch. The muscle fibers run along the med-
121 surface of the thigh. Tts distal attachment, twenty=-theee
millimeters wide, 1s on the anterior part of the tibia about
six centimeters below the knee joint and just superior to

the distal attachment of the m. sartorius. The m. gracills
gives off a slip to the fascia of the leg. The muscle is
about seventy-sevel millimeters at its wilcest point. Its
greatest thickness is five millimeters.

At the hip joint, the muscle passes ventrad to the
longitudinal and +ransverse axes and mediad to the ventro-
dorsal axis. It has a longitudinal component to its pull
on the transverse and ventro=-dorsal axes, and a small hori-

zontael component to 1ts pull on the longitudinal axis.
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At the knee joint, the muscle passes dorsad to the
teansverse axis and the pull is longitudinal.

In man this muscle is not as strong, and it is attached
much higher distally. In the orang the muscle is attached
distally, below the attachment of the m. sartorius. The
attachment to the fascia is also greater in the oragg than
in the chimpanzee. The gorilla offers no striking digference
from the chimpanzee. The macaque also has a more distal

attachment on the tibia.

M. pectineus: This is a flat muscle, mush the same as

in man. Its proximal attachment 1s on the pectineal line

and the bone in front of it. The fibers run latero-inferiorly
and the distal insertion 1s on the postero-medial surface

of the Temur about two centimeters below the lesser tro-
chanter and two centimeters laterad.

The fibers pess ventrad to the longhtudinal and trans-
verse axes of the hip Jjoint, and mediad to the ventro-dorsal
axis. The fibers are oblique and there are both longitudinal
_and horizontal components to the pull.

There is very little variation in the mm. pectini of

all the primates involved.

M. adductor lonzus: In the chimpanzee this muscle's

proximal attachment is on the upper border of the superior
pubic rami for about three centimeters. Its distal attach-

ment is on the third guarter of the linea aspera. This 1is
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slishtly more distad than in man. The fibers fuse with those
of the m. adductor magnus.

At the thigh, the muscle passes ventrad to the trans-
verse and longitudimal axes, and mediad to the ventro=dorsal
axis. At the transverse and ventro-dorsal axes there is a
longltudinal componeny to the pull. At the longitudinal
axis the muscle has a horizontal pull.

Hepburn (5) claimed a round tendon for the proximal
attachment in the chimpanzee, but in the specimens dissected
and as claimed by Sonntag (6), the attachment 1s similar to
the other anthropoid apes by bein; flat and fleshy. sonntag
(6) also stated that there is much variatiion 1n this muscle
from specimen to speciman, as seen from the various writings.
In the macaque the distal attschment of the m. adductor 1
longus is entirely aponuerotic, whereas in the great apes,

this attachment i1s somewhat more fleshy.

M. adductor brevis: In the chimpanzee, three ilnterlocik-

ing bellies compose the proximal attachments of thig nuscle.
‘They are deep to the proximal attachments for the m. zraeilis
and the m. adductor 1longus. These three belllies unite to
form a flat tendon which has its distal atvachnent into a
line from the lesser trochanter to the linea aspera.

At the thizh, the muscle passes ventrad to the trans-
verse and longitudinal axes, anc mediad to +the ventro=-dorsal

axis. At the transverse and ventro-dorsal axss thereis a

longzitudinal component to the pull. At the longitudinal
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axis, the muscle has a horizontal component to its null,
In man and the jorilla, the m. adductor brevis isg
attached proximallyto the inferior ramus of the pubis, In
the gorilla, there 1s a belly of the m. adductor brevis
known as the m. adductor minimus. It is found between the

N

mm., adductor lonzus and breevis, and the m., obturator externus,

M. adductor maznus: This is +r=2 nost powerful of the

adductor muscles in the ghimpanzee. It has three heads at
1ts proximal emrd. These attach to the bodyrof the pubis,
the publc arch, and the upper and lower parts of the tuber
ischii.

The heads from the pody of the publs, the publc arch,
and the unper part of the tuber ischil; attach distally to
the greater part of thé shaft of the femyr.on the linea
aspera, [he head from the lower part of the tuber ischii
has 1ts distal attachment.on the medial condyle of the femur.
This separate belly can be eazsily separated from the rest
of the m. adductor magnus.

The upper part of the muscle is dorsad to the longl-
tudinal axis, the commonent of the pull is horizontal. The
muscle is ventrad to the transverse axlis and mediad to the
ventro~doraal axks, and the components of the pull on these
axes are longiltudinal.

The lower part of ire muscle 1s dorsad to the longi=-

s its »ull belnz horizontal on

1

tudinal ard transverse axe

the longltudinal axis and leonsitudinal on the transverse
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axis. The nuscle 1s mediad to the ventro-dorsal axis and
the componentsof its pull is longitudinal.

The m. adductor magnus is quite similar in man and the
orang, except that Boyer (1) found a distal attachment at
the intertrochanteric surface of the lesser trochanter. Also
the proximal area of zattachmont is greater in the crang.
Both man and the orang have three fastcull making up the
body of the muscle.

The gorilla has two heads of origin in comparison to
the three for the other large primates. The péstero-medial
portion of this muscle corresponds wigh the same portion
in the chimpanzee.

The m. adductor mazgnws 1in tre macaque 1is divided into
two portions. The postero-medial portion borders the major
extent of the pubis symphysis. The lateral portlon is div-
ided into three fasiculi.

The orang has also & muscle xnown as the m. adductor
accessorius., It lies between the m. adductor magnus and the
m. adductor brevis. It fuses with the middle fasiculus of
the m. adductor magnus at the distal point of attaevhment.

The m. addbictor minimus is also present in the orang.

Th

[0}

Muscles of the Glutael Region:

M. glutaeus maximus: This is a flat, broad muscle at

its proximal attachment at the sacrun, coccyxX, sacro-sclatic

ligament and ischial tuberosity; 1its attachment at the crest
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1s by fascla. The muscle thickens and attaches along the
lateral side of the shaft of the femur to 2 point about
seven centimeters from the knee joint. In the specliman
dissected he e the glutaeus zave rise to the long head of
the biceps and the m. semi-tendinosus. It also blended with
the fibers of the short head of the biceps. The muscle is
quite heavy and trianszular in shape along tie shaft of the-
femur. It i1s about two and one half centimeters trick at
its heaviest point on the side of the femur.

At the hip joint tle muscle passes dorsad to the longi-
tudinal axis and has a horizontal component to its pull, It
is also dorsad to the transverse axis and mediad to the
ventrt-dorsal axls and has a longitudinal componentto its
pull on these axes.

In t e orang the distal attachment only reaches to the
middle of the femur. There is no attachmeng to. the iliac
crest,

The distal attachment in the gorilla extends down to
the lateral eplcondyle. The muscle is not segmented in the
gorilla, the chimpanzee or man, but it is segmented in the
oranse.

In the macaque tlre proximal attachment is from the
transverse processes of the upper two or mére caudal vert-
ebrae, and by fascia over tie dorsal part of the sacrum. It
attaches distally to the fascia lata, greater tuberosity

of the femur, and along the linea aspera.
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In man this muscle is very thick and heavy. The muscle
also attaches proximally at the ilium. Its distal atachment
is at the glutael tuberosity. The muscle does not exyend as
far down as in the chimpanzce. The prominent appearence of
the anus in apes, ag compared with man, is due to the flate-

tened form of this muscle in the former.1

M.glutaeus medius: In the apes this is a heavier muscle

then the m. glutaeus maximus. Its proximal attachment is the
entire dorsal sugface of the wing of the ilium and from the
fascla coverin: it. Its distal attachment is the most sup-
erior part of the greater trochanter of the femur. The m.
piriformis of the chimpanzee may be fused with the m. glut=
aeus medius. This was the case with the two specimens dis-
sected here. The m. glutaeus medius was approximately eight-
een millimeters thick at its heaviest point and was more
constant in its thickness than was the m. glutaews maximus,
The muscle passes ventrzd to the longitudinal and transwerse
axes and 1s laterad §o the ventro~dorsal axis. It has a hori-
zontal component to its pull ah the longitudinal axis and a
longitudinal comnonent to its pull on the transverse and
ventro-dorsal axes,

The muscle is quite similar in all the apes and man.,
There are, however, a few small differences worth noting.
In the chimpanzee, the tendon, at the distal attachment is

¢¢ Symington-- Rep. British Assoc. 1890, p 630
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8plit by the m. vastus externus. In the gorilla, the muscle
is bi~pennate. In the macaque, 1t fuses with fibers of the
M. tensor fascia latae. In +he orang, the m., piriformis is
intimately fused with the m. glutaeus medius. Hepburn (5)

claims this fusion for all the apes.,.

M. glutaetts minimus: This muscle 1is divisable into

three parts in the chimpanzee, two of these may be called
anterior and posterior, while the third part lies deep to
the anterior portion. The proximal attachment of this
muscle 1is on the posterior surface of the innominate béne.
The distal attachment is on the upper border of the great
trochanter. The muscle lies deep to the m. Zlutaeus medius.
The muscle passes ventrad to the longitudinal and transverse
axes and laterad to the ventro-dorsal axis. The muscle has
a longiltudinal component to its pull ah the ventro-dorsal
and the transverse axes, and & horizontal component to its'
pull on the longitudinal axis.

In man the muscle may divide into an anterior and a
posterior part, but the m. scansorius is seldom found blended
with 1t as is the case with the apes.

In the orang the muscle is much the same as in the
chimpanzee. The scansorius muscle, although it fuses to
some extent with tie m. glutaeus minizus still can be sep~
arated. In the gorilla, it blends completely with “he m.

giutaeus minimus.
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In the macague, the more ventral fibers may be easily
segragated from the rest of the m. glutaeus minimus so it
may be safe to suppose that this muscle may correspond
somewhat to the m. scansorius, although its distal attach-
ment is blended in with the attachment of +the m. glutaeus

minimus.

M. scansorius: This muscle is separate from the m.

glutaeus minimus in the chimpanzee and the oranz. It is
intimately blended with the m. zlutaeus minimus in the
gorilla. No mention 1is msde of the muscle in man except

by Testut, who describes it in relation to the m. glutaeus
minimus (Boyer (1)) Ths proximal attachment Tor the m.
scansorius 1s on the posterior rim of tre wing of the ilium.
Its flbers run ventrad to those of the m. glutaeus minimus.
Its distal attachment is on the greater trochanger, distad
and slightly ventrad to the distal attachment of the m.
glutaeus minimus.

The muscle passes ventrad to the longitudinal and trans-
verse.axes and latsrad to the ventrt-dorsal axis. The muscle
has a longzitudinal component to its pull on the ventro-
dorsal ard the transverse axes, and a horizontal component

to ite pull on the longitudimal axis.

M. piriformis: Th&s muscle may or may not be fused with

the m. glutaeus medius., The proximal attachment of this

muscle i1s on the anterior surface of the sacrum, extending
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as high as the second sacral ségment and as 1low as the
fifth sacral segment. The muscle passes dorsad and its
distal attachment 1s on the upper border of the zgreater
trochanter.

The muscle passes dorsad to the longitudinal and the
transverse axes and laterad to the ventro-dorsal axls. It
has a horizontal comporent to 1ts pull at the lonzitudinal
and ventro=-cdorsal axes and a very small longiltudinal pull
at the transverse axis.

In man the proximel attachment 1s only as far down as
the fourth sacral segzment, and, as in the apes, it may be
united with the m. glutecus medi.s.

In the gorilla its proximal attachment 1s as high as
the first sacral vertebra and as low as the first coccygeal.

The muscle fuses in the orang, and a:cordins to soyer(l)
some anatomists have found this muscle lackin in ‘he orang.

In the macaque this nuscle is cuilte robust. Its prox-

imal attachment i3 -o “l.e lagt twosacral vertebrae. It
remains quite distinet till it attaches distally with the

deep fibers of the m. glutzeus medius.

M. tensor fasciae latae (tensor fescilae femoris): This

muscle was present in the chimpanzee specimens. Its proxi-
mal attachment is on the anterior spine of the ilium, the
muscle fibers run downward and backwarés inserting on the

fascia lata of the thigh.
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The muscle Tibers pass ventrad to the lonsiltudinal end
transverse axes and mediad to the ventro-dersal axls. Thsre
is & horizontal component to their pull amB the longitudimal
axis and a longitudinal component to bheir null on the
transverse and the ventro-dcrsal axes.

The m. tensor fasciae latae is absent in the orang.

There is little difference between the chimpanzee, man,
the gorilla, and the macaque.

M. obturator internus:This is a flat, thin fan-shaped

muscle occupying the greater part of the inner surface of

the ischium and most of the publs, except for an area near
the symphysis and along the border of the superior ramus.

The distal attachment is, with the fibers of tie mm. semelll,
on the femur above the trochanteric pilt.

The muscle passes dorsad to the longitudinal and the
transeerse axes, and latcrad to %the ventro=-dorsal axis. The
muscle hac = horizontal component to 1ts opull enm the'longi~
tudinal axis 2nd at the ventro-dorsal axlis. It may have an
extremely small longitudinal component to its pull an the
transewerse axis, if it acts on this axls at all.

4

This muscle showed 1little inter-primate variation.

Mm. zemelli: These muscles are in close assocliation

with the m. obturator internus. In the chimpanzee the m.

gemellus superior 1s the largest of the mm. gemelll. The

proximal attachment for the m. gemellus superior is from
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the rudimentary ischial spine and the ligament assoclated
with it. The proximal attachrent for the m. gemellus infer-
sor is on the deep surface of the ischium and the outer
gsurface of the tuber ischii. Both muscles tlend with the
m. obturator internus and attach distally to the femur, above
the trochanteric plt.

The muscles pass dorsad to the longitudinal and the
tyransverse axes, and laterad~to the ventro-dorsal axis. The
muscles have a horizontal component to thelt pull on the
longitudinal axis and on the vebpno-dorsal axis. Like the
internsl obturator muscle it may have 2a longitudinal pull
at the transverse axlse

In the orang the m. gemellus inferior is the larger
of “he two mm. gemelli. Thls is also true in man., The .
gemellus superior is absent in the gorilla. In the macaque
the mm, gemelll form a continuous muscle sheet and are not
aifferentiated into the separate inferior and superior

elements.

M. cquadratus femoris: This 1s a distinct miiscle 1in the

chimpaﬁzee, attaching proximally %o +re ramus and the outer
gurfece of the tuber sschii. The muscle fibers pass laterally
to attach, cistally a@nto the posterior gurface of the great
trochanter and on the posterior surface of *he femur along

a line passing outward from ghe small trochanter.

The muscle is dorsad to the longitudinal and transverse




21.

axes and mediad to the ventro-dorsal axis. The component
of its pull on the ventro-dorsal a d longiltudinal axes 1is
norizontal. That of its transverse axis would be very small
if at.all am a longitudinal pull.

In the gbrilla this muscle is partly fused with the
mm. gemellus inferior and the opturator internus. It blends
somewhat with the m. adductor minimus 1in the orang. Ther=a
is 1ittle difference among the apes and man as regards

this muscle.

M. obturator externus: In the chimpanzee as well as the

orang and gorilla, the muscle arrangement is similar O man's.
Its proximal attachment is from the margin of bone on the
medial side of the obturator foramen and the medial two-
thirds of the obturator membrahe. The muscle fibers run
laterally and the distal attachment, in the apes, hlencs

wigh that of the m. obturator internus.

The muscle passes dorsad to the longitufiinal and the
transverse axés, and hafigpad to the ventro-dorsal axis. The
muscle has a horizontal component to its pull on the longl-
tudinael and ventro-dorsal axes. It may also have an extepeme-
1y wealt pull on the transverss axis.

In man and the macaque, the distal attachment does not

unite with thatvof the m. obturator internus.

The Posterior Femoral Group::
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M. biceps femoris:This is, as the name lindicates, a

two headed muscle. The peoximal attachment for the long
head of this muscle is from ghe tuber ischil where 1t fuses
with the m. glutaeus maximus. In the adult chimpanzee the
long head seemed to arise fom the m. glutaeus maximus, The
muscle is oval shaped in the chimpanzee and 1is approximately
fourteen millimeters thick. Its distal attachment is about
two centimeters below the knee joint on the lateral side

of the leg. At its distal attachment it has jolned with the
short head of the biceps to insert into the aponuerosis of
the leg, the lateral aspect of the head of the tibla and

the head of the fibula. The praximal attachment for the short
nead is from the lower fourth of the femur on 1lts lateral
side, where it also seems to derive itself from the m.
glutaeus maximus.

At the hip joint the fibers of the long head pass dor-
gad to the longitudinal and transverse axes and mediad to
the ventro-dorsal axis. It has a horizontal component to
i1ts pull en the longitudinal axis, and a longitudinal comp=-
cnent to its pull ah the transverse and ventro=dorsal axes.

At the knee Jjoint, the muscle passes dorsad to the
transverse axis and the component of its pull on the axis
is longitudinal.

In man the préximal attachment of the short head is
higher than in the chlmpanzee, although in both cases *%this

results in the short head being in approximation with the
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distal attachment of the m. zlutaeus maximus. In man the
distal attachments of the two heads are fused, this was the
case with the adult chimpanzee, but in the younger chimpan-
zee, the attachments were separate as is the case with the
other apes and the chimpanzee dissected by Hepburn. (5)

In the orang the distal attachmenf is mush more exten=—
sive than in either the chimpanzee or the human.

Thé gorilla's biceps is much the sgme as the chimpanzee.

The macaque has nd short head of the biceps. The prox-
imal attachment is the same zs in the other animals. As the
fibers of tie long head pass downward, they receive fibers
from deepsr fasiculi. This forms two muscles which are easy
to separate. The distal attachment is quite broad and ex-

tends in the fascia for about half the distance to the ankle,

M, semitendinosus: This is a triangular shaped muscle

in the chimpanzee. It is about eighteen millimeters in
thickness.Ite proximal,attachment is just posterior to that
of the long head of the m. blceps femoris, often there is
a connection betwecn these two muscles. In the adult speci-
man , this muscle seemed to arise from the m. glutaeus max-
imgs, Jjust behind the zattachment of the bicipital long head.
Sonntag (6) says that the proximal attachment of this muscle,
like that of the long head, is on the tuber ischil.

The muscle runs along the posterior surface of ~he thigh.

Its distal attachment is on the medial side of the $ibia
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about seven centimeters below the knee joint.

The muscle is dorsafcto the longitudimal axis and the
transverse axis of the hip joint, and it is mediad to the
ventro-dorsal axis of this Jjoint. The muscle has a longi~
tudinal component to its rull ah the transverse and ventro-
dorsal axes and a horizontal component to its pull on the
longitudinal axis.

The muscle passes dorsad to the transverse axis of the
knee joint and it has a longitudinal component to its pull
on tnis joint,.

Sonntag (8) says that the fascisl attachment in the
apes 1s far more extensive than in man and that this helps

to prevent these animals from assuming an erect posture,

i, semimembranosus: This is a flattened ovoid muscle

in the chimpanzee. At its heaviest part it 1is about fifteen
millimeters thick and about thirty-five millimeters wide.
The proximal attachment is by 2 heavy tendon on the tubser
l1schii,supericr and medial to the attachments of the mm,
blceps femoris and semitendinosus. The muscle passes along
the nostero-medial side of the thizgh. Its distal attachment
1s by a rounded tenden on to the tibia just below the msdial
condyle.

At the hip Jjoint the muscle passes dorsad to the longi=-
tudinal and transverse axes and mediad to the ventro-dorsal
axis. It has 2 longitudimal component to its pull e the

transverse and ventro-dorsal axes, and a horizontal compon=-
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ent tc its pull on the léngitudimal axis.

The muscle passes dorsad to the iransverse axls of the
knee joint and has a longitudinal componeny to 1ts pull.

In man the distal attachment of this nuscle gives off
fibrous expansions, one 1is attached to the posterior part
of the lateral condyle of the femur. This forms part of the
obligue popliteal ligament of the knee Jjoint. Another flib-
rous ®wxpansion extends down along the leg into the fasclsa
covering the m. poplitcus.

In the macague this is a doubtle muscle composed of two
distinct parts, the m. semimembranosus propius and the m.
spius is similar to the

semimembranosus accessorius. The

m., semimembranosus in man; the accessorius attacres ventally

T

(o]

the proximal attachment of the proplus, it runa medial
to the latter ani it attaches distally upon the femoral

shaft, medial to the linsa aspera, to the medial condyle.
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The preceeding part of this paper has dealt with a
description of the hip and thigh muscles of the chimpanzee,
and the differences observed in this animal as compared to
man, the gorilla, the orang, ané the macaque. The remainder
of this paper will attempt to deal with the differences
observed in these five animals in regard to those muscles
which are important for the assumption of erect posture in
man.

It 18 realized that erect posture is dependent upon
other factors than the muscles of the hip and knee jolints.
A well developed ground walkin~ foot 1s necessary before
an animal can assume an erect stance with ease. The orang
walks erect with 2 1little more difficulty than does the
more flat footed chimpanzee,

Although 21l the muscles of the hip and thigh were
discussed in the preceeding pages, only the extensor and
their antagonists, the flexor musclés need be considered.
From a purely mechanical viewpoint, those muscles passing
dorsad to the transverse axis of the hip joint, and those
passing ventrad to the transverse axls of the knee joint,
having, in both cases, a 1ongitudin§1 component to the pull
are extensors of the hip joint or the knee joint. The flex-
ors pass ventrad to the transverse axis of the hip joint
and also have a lonzitudinal component to their pull. At
the knee joint the flexors pass dorsad to the transverse

axis andcagain have a longitudinal component to thelr pull.




27,

Iost important of the extensor muscles of the hip join®,
In relation to erect posture, is the m. glutaeus maximus,.
This muscle, in man, completes extension of the trunk. It
is far more massive in man than in any of the other primates.

Washburn (7) says that in man, if the m. glutaeus
maximus 1is paralyzed, the trunk will jaeck-knife, thereby
forcing the individual to assume a bent knee type of loco-
motion. It must be polnted out here that paralysis c¢f the
m. yuacriceps femoris would likewlse result in & bent knee
form of locomoticon due to flexlon cecuring at the knee,

From this it becomes evident that erset posture 1s a
function of the knee joint as well as the hip joint. Also
in order to get 2 nore r~omplete picture of erect posture
the other muscles, both‘?lexors»as weal as extensors, must
be considered.

The other extensors of the hip jolnt are the lower part
of the m, adduetor magnus and the hamstrinsg muscles. The
hemstrinzs, since they are at the same time flexors of the
knee joint, can be ignored in relation to srect posture due
to the negating quality these muscles have upon the two jolints.
This leaves the m. adductor magnus, (lower part) which is
a strong extensor of the hip joint. In the chimpanzee, this
lower part was aquite well developed and seemed very cap-
able of providing a strong extension of the hip Jjoint. It

woulé seem guite plausable for this muscle, assisted by 2
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m, glutaeus maxirus as is found in the apes, to have the
power of providing the drive to finiech extension of the hip
joint. In fact apes have been observed to stand erect at

times when 1t seemed to suit the animal to do =o0.

[& 2]

The picture at the knse Jjoint 1s also different as
regards man and the apes. Here the flexors in man do not
have distal attachments as low on the leg as are found in
the apes and the macaque. The lower distal attachment in
the apes allows for a longer torgue arm, thereby zlving to
these muscles a mechanical advantage on the transverse axis
of the knee joint not enjoyed by the homologous muscles in
man. This, since the sizc and the welght ratic -of flexors
and extensors is roughly similar in men and the apes, per-

mits the flexors to use their pull to better advantage 1n

the apes. This may account for the almost constent bent knee

found amongz the great apes. Sonntag (6) states that the
semitendinosus, with its extensive fasclal attachment pre-
vents the chimpanzee from assumlng an erect attitude, If
this 1s sc, it could only have this action by mainteining
flexion of the knee joint.

In summary therefore, 1t can be seen that in any
consideration of erect postire as it exists in man, a
variety of factors must be considered. Talking only in
terms of the m. glutaeus maximus presents only a part of
the whole pisture even though, in man, this muscle is an

important element. Othep juscles, especidlly in the apes
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may compensate for this muscle as regards extension of the
hip joint. The muscles of the knee Joint can by no means
be neglected, for they'provide the other vital half of

the picture of erect posture. Pelvls shape ig important

but here it must be remembered that muscle shapes bone in
the living animal, and that the pelvis 1s only an indicator

of the muscles attached to it, not the originator.
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