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INT QDUCTION TO THESIS

HIJTO Y-

Tho Ourang-uton, the Malay tom meaning "wild man" or
"man of the woods'l, hi a been the subject of seientifio investi-
gation for the pest century and a half. la the orly days many
species of Orang were described front different localities of
Borneo and Sumatra, but later it was realized that they all
belonged to the same species, each forming a separate variety
characteristic of th-1 locality.

Having created a good deal of interest in the later part of
the eighteenth century and during the first half of the nineteenth
century, the Oreng suffered a fresh wave of intensive research
after the publication of Chr.rle3 Darwin’s "Origin of Species" in
1859, and still no e ufter.his "Descent of Han" in 1874.

Interest waxed highest during the last cuarter of the nineteenth
century, but now during the twentieth century it has steadily
waned.  This, no doubt, is a natural react on to the accumu-
lation of knowledge of this beast, there being & tendency to
regard this animal as an open book, and as a branch of primate
evolution too specialized to serve a useful purpose in explaining
the development of the Evolutionary Tree. It is of interest to
note here that very little is known of “~he ancestry of tho Oreng,
few skeletal links of its line of evolution having ever been

discovered.

mBJECTd OF STUDY:

It has been ray good fortune to obtain rn Ourang-utan, for
purposes of study, through the generosity of Profeoso"” Raymond
A. Dart? The main object in view was to make a detailed investi-
gation of the gross anatomy of the head and neck together with the
upper end the lower lirabs of the animal. After this had been

completed, it was decided to compare the upper and lower limb



musoiuatu e of the Orang with the musculature of these limbs In
the Macecus rhesus monkey and in Man* The object of this com-
parison was to elucidate the main differences in the anatomy of
these musole systems and to see if these differences had any
relation to the habits and inodes of progression of the various
animals concerned*

Mooocus rhesus was chosen as a typical member of a primitive
and generalized arboreal type, the Orang being. In relation, a
nmo e highly evolved end specialized arboreal type, while Man Is
the highly evolved and specialized terrestrial biped. a study
of the literature gave the impression that interest In the
anatoiqy of the Ornng had waned as soon as it was realised that his
obvious anatomical specialisations debarred hla from any piece In
the structural ancestry of Men* The proposed analysis was aimed
at making these anatomical specialisations serve as a basis for
significant comparisons end contrasts*

This work, therefore, falls naturally into two sections; the
first beng a descr ption of the actual rausouiatu e of upper and
lower limbs in this specimen of Orang, with comment on available
literaturej and the second being a disoussion of the muscular
systems of the upper and lower limbs in orang, rhesus monkey and
Mon, In relation to their various habits, postu es end modes of

progression.

A? ' [AL3:2

a); For the first part: the Orang obtained for examination
was a young female animal winch h d bad the mgjo™ po tion of its
skin emoved befo e it orne into ny possession® The various

measurements of this an-mal were;—

1) ; Length of Upper Limb éfrom Greater Tuberomty of
humerus to tip of thira finger) ... K 38.2 ems
2) ; Length of Arm (from Greater Tuberosity to

Olecranon) ........... 11.7 eras



3) . -.ength of Forearm (Olecranon to middle of the

extensor surface of wrist-jo nt) .................. 13.5 oms
4) : length of Hand (from middle of wrist to tip

of third finger) .. 13.0 cms
5) ; ength of Lover Limb (Greater Trochanter to

back of Calcaneum) .........ccciiiiiiiiiiiiiiiee e, 19.5 cms
6) ; Length of Thigh (Greater Trochanter to lateral

part of Knee JoINt) ...ccooiiiiiiiiiiiiiiii e, 11.3 cms

7) : Length of Leg (from medial part of Knee Joint
to medial mai eolus) .......cccccceeiviiiiinnnn. 8.5 cms

8) ; Length of Foot (from buok of Calcaneum to tip
Of fourth toe) ., 14.3 cms

b): For the second part of the work my own f ndlngs on the
Orang, slightly modified, In certain instances, by the literntur
when nmy animat varied a , reat deal from the average, were used
for purposes of comparison. The wusoles of the Mcc&cus rhesus
were taken from the book on this animal - "The Anatomy of the
Rhesus Monkey% written by Hartman and StrauB. Cunningham’ s

"Text Book of Anatomy"™ served aa the standard for the Human

musculature.

' 'US.
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MUSCLES OF THE UPPER LIMB

MUSCLES GONNECTING UPPER LT 4. TO J.KIKK

TRAPEZIUS: This muscle was found to arise by fleshy fl-
ores 11) from tne medial one-third of the Superior Kucha’g
line of the occipital bone; (?) from the whole length of a
median fibrous aerstum (which represents the Llgcmentum Fuchae
in Man); (3) from the spines of the bth end 7th cervical ver-
tebrae, and (I]) from tne soines end supraspinous ligaments of
ell 12 thoracic vertebrae. The origin below f.9 was by a fi-
brous sheet which overlies and attaches to the uppermost part
of the Latlsslmus Borsi ir.uscle near the midllne. The origin
from C.7 and T.I was mostly fibrous, it forming n small trisin-
gular fibrous area at this level with its aoex pointing lateral-
ly (see Fig* D* Sullivan and Osgord, end Bonntsg found the
occipital origin to Include the medial half of the superior
nucha"fline, while Hepburn found the occipital origin extending
as far outwards as the mastoid process. Bonntag mentions thet
the dorsal origin Includes only the upper J thoracic spines,
while Bulllvan and Osgood find the origin extending as far down-
wards as the first lumbar spine. The latter likewise mention
the fusion of the caudal end of thin muscle with the cephalic
end of the I&tlsslraus dorsi wnlch it overlies. All the workers
mentioned above deny the existence of an aponeurotic area over
the lover cervical end upper thoracic srlne, - a feature, accor-
ding to Sullivan end Osgood, characteristic only of the human
muscle.

The fibres arising from the occiput and from the upper three*
cuarters cf the median cervical septum run downwards and lateral-

ly, coming to lie partially In front of the shoulder, end insert
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Into the upper surfice and posterior border of the clavicle In
its lateral ono-third and Into tho medial border of the acromion
and acroraio-olavioular joint (Figures 4 & 5A The fibres arising
from the loafer one-quarter of the cervical septum and from C*6*7»
T*I*2* proceed directly laterally and insert into the upper bor-
der of the opine of the Scapula in its lateral half* The fibres
ariain3 from the remainder of the muscle origin sweep towards the
medial portion of the scapular opine* attaching to the circumfe-
rence of a roughly circular fibrous membrane* into which is im-
bedded the medial portion of the Scapular spine* This is arran-
ged in such a mariner that the membrane attaches to the medial
one-half of the upper border of the spine and swoops contlnouo-
ly round the medial end of the spine to attach along the medial
one-third of the lower border of the spine* aid becomes conti-
nouo with the rough fascia covering the infraspinatus muscle*
The muscle is thickest in the oorvloal region* although* as a
whole* compared with Han* it is markedly thickened* as pointed
out by Sommer* this thick cervical portion is assisted in its
action by the subjacent rhomboid sheet* There is no fusion of

the muscle insertion with the Deltoid*

hvfrr32-'Ud ma u i This is a fan-shaped muscle* the upper
two-ta:rds of which arioso by moans of a tough triangular shee%
of fascia from the spines of the tenth* eleventh and twolj\h
thoracic vertebrae and those of all the lumbar vertebrae* The
muscle fibres of the upper part of the muscle approach closoet
the midline, while those of the lower portion of the muscle are
furthest away from the mldlino* The lower ono-third of the
muscle arises from the upper and outer border of the whole of
the iliac crest (See Figure |Ij* The muscle converges upwards
and laterally towards the axilla (see Figure 12* ho costal or

oc ipular attac rents were found*



Sonntag found thio muscle to have its origin exta .ding as
far eranially as the spine of the eighth thoracic vertebra*
Osgood and Sullivan etato that the aponeurotic origin extended
from tho spines in toe mldllne on to tho medial third of the
iliac croat* Sonntag describes additional originO from tho
outer surfaces of riba 6-11, but thia finding ia not mentioned
by other workerae Hie soapular origin is found constantly lack-
ing in all grout apes and tills differs from tho human muscle*

The upper port of the muscle partially covers the Tories
ajor and passes laterally round it (Figure 7J= Tho insertion
Is by two distinct and separate ribbon-like tendons into the
floor of tho bicipital groove of tho humerus. Tho upper half
of tho muscle jives rise to the lower of tho two tendons, in-
serting into tho floor of the bicipital groove at the level of
tho lower border of Torsos hajor insertion and downwards for
1 sis* or more* The converging fibres of tho lower half of tho
muscle paco first laterally, then inforiorly, and finally ante-
riorly to tho converging fibres of tho uppor half, there being
a spiral twist so that tho anterior surface of tho uppor ribbon-
liko tor,don io continuous with tho posterior surface of tho
lower half of the muscle* Tho upper tendon is considerably
larger than tho lower one, and it inserts into the floor of the
bicipital groove at the level of the upper border of the inser-
tion of Torties t-tajor* Tho lower half of the muscle is thicker
than tho upper half* Sullivan and Osgood find a similar method
of insertion, the only difference being that tho muscle ia divi-
ded into two unequal parts - tho upper one-quarter giving rise
to the lower tendon and the lower throe-quartera giving rise to
tho uppor to idon* Sonntag, however, makes no inference that

the muscle in tils orang inserted by anything but a single tendon*

3*
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i . >1.): u This was found as a largo oingle cheat of
muscle which showed no division Into major and minor portions*
It took origin (1) from the superior nuclial lino In ito medial
one-quartor doop to tlie origin of the Trapealuo; (2; from the
vholo longth of tho median fibrous septum of the cervical
region (l.o. the liganentum nuchao); and (3) from tho spines
of d,6*7* T*I*2*3*4*5* and from aupra-spinous ligaments* The
lower border of the muscle has a more or loss separate slip-
arising from tho supraspinous ligament between T.b o.-d 6 (figure
a).

Sullivan and Osgood and Gonntag found that part of tho
muscle arising from the oocipltal bone as a separate slip, tho
former workers calling it tho wao-accipltails*, while donntag
calls it the "idioraboldous oapitis"* Fiok found no occipital
origin in tho muscle group, while beddord dosoriboa major,
minor and occipital rhomboids*

T e upper fibres run downwards and slightly laterally,
viille the lower fibres run laterally and slightly downwards,
the insertion being into the whole length of the vortobral uor-
der of the Soapula, from tho upper angle to tho lower angle*
Gullivhn and Osgood find the insertion falling a little short

from both anyloe of tho hcapula*

IhvwroR L V i L :: The muBcle arises from tho lateral
portion of tho transverse process of tho Atlas. It passes late-
rally and downwards as a stout column of muscle, crossing the
sterno-ffiastoid posteriorly and lying antoriax* to the Locator
Scapulae muscles. It insorts into tho inner or posterior or-
der of tho lateral ono-quarter of tho clavicle*

Sullivan and Osgood have named the muscle the "Omo-oerviea-
lis** They find the insertion is into the clavicle, lateral to

its middle* They state that the clavicular attachment seems
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fairly constant for the anthropoids, but that In other pri-
mates It may pass to the aoroaion or spine of the soapula.

Sonntag elves tho Insertion as being Into the acromion.

AgLv.ro-'JC \lilmsi This small musole arloeo from tho
lateral portion of the transverse process of tho Atlas, pos-
terior to the origin of Levator Claviculae. It passes down-
wards and backwards as a thin flat column of muscle which
Inserts into the upper border of the superior angle of tho
Scapulae (Figures 2,3). It rests in Its whole extont on the
superior border of Us© Levator Scapulae muscle. It Is not
mentioned by honntag or by Sullivan and vogood; who, no
doubt, have Included It a® part of tho Levator ,oapulae mus-

cle.

LEV . T w r>SAPUJIASI  The origin was by fleshy slips from
the transverse processes of the upper four corvloal vertebrae,
that from the Atlas being posterior and deep to tiie origin of
the A:[rlanto-ScapuIae musole* It inserts Into the costal edge
of the superior angle of the scapula, the muscle being a
single undivided sheet (Figure 2,3

Sullivan and Osgood report this muscle as consisting of
four quite distinct slips. Their origin Is by five small
tendons from the transverse processes of the upper four cer-
vical vertebrae, two slips coming from the third. The segments
from the several vertebrae recaln independent throughout the
entire length of tho muscle, but the two slips from the third
soon fuse to form a single bundle, sonntag maintains that the
slips of origin do not romaln separate, but fuse to form a
single sheet of muscle. Various authors have given origins
even as far down as the seventh cervical spine. The muscle

has been described as fusing with tho serratua anterior - as



*n many raoravpl ilu* | e 1 vator ao.i<ulae h o boon described an

t.o itus colli*

p~ ML Lxw J mi This muscle wae found to bo in throe
Uotlnot a d completely separate port.ons. upper, mid le and
lower portions (Figure 4;* *ho up[>er portion took o 1gin by
two heads* The larger ouperlor head arises from the anterior
ourf 'Co of V o upper half of the manubrium otoml on its re«
opective side* The smaller inferior j.ead arises from the
latosal border of the anterior surface of the nanubrium, from
adjacent areas, and from the medial portion of the second cos-
tal cartilage* this muscle undle mergea with the fibs os of
the inferior ourfaoe of the superior head* The whole now ox-
tonds laterally as a round stout column of muscle which tends
to flatten out as it approaches its insertion ~nto the lateral
lip of the bicipital groove of the humerus, extending from tlie
¢ psulo of the shoulder-Joint above to the Insertion of the
Deltoid muscle below* 1t lies superficial to the inserting
portion of the pectoralla minor musolo*

fie middle portion of the Teat raila ajor is by far the
I*r ost portion* It has a fleshy origin from the anterior sur-
face of tee lower portion of the sternum, from the third, fourth
fifth and sixth costal cartilages, and from the tough fascia
ovtlying Use oblique and rectus muscles near the icidlirire The
muscle converges upwards and I»t rally ivla; riao to a small
fibro-muacular insertion into the lot rul lip ,f the bicipital
groove, being doep to the insertion of the upper portion* The
middle of this portion overlies t»© peetoralia Inor musolo*

The lower portion la the a allcot of the three* It arises

from the fourth and fifth ribs over and Interval to the coato-
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chondral Junotion# Its r;0?%e superficial fibres arise from the
tough fascia over the external abdominal oblique aueclo# it
0 nverges In an upwards and slightly lateral direction to in-
sert by a thin flat tendon into the uppermost portion of the
lateral lip of th bicipital groove - deep to the insertions
of the other two portions, and higher up the humerus than the
insertion of the middle portione This lower portion runs al-
most parallel to the i'ooto alia hinor, and looks like it, being
only core anterior and more lateral than this muscle# The cla-
vliole was entirely free from the ect rails hajor muscle#
lionntag, who also finds the origin In three distinct parts,
finds ti at the upper part takes origin from the innermost por-
tion of the clavicle ao well as Its origin from the manubrium -
and accordingly calls this the clavicular head# Ilia loiter por-
tion cvild-v tly gains no origin from the ribs, but arises solely
from the fascia over the external abdominal oblique muscle*
The three parts fuse to form a oombined muscle which then roes
to its Insertion by a single tendon* Sullivan and Osgood de-
scribe the peotoralls major to be in three distinct so. onto,
a mamibrl&l* a sterno-chondral, and a costo-abdominol. xhey
mention that the clavicular head is wanting and state that this
is usually the case# Their sterno-chondral portion has its ori-
gin extending right down to the seventh costal cartilage, and
their oosto-abdomlnal portion also scorns to have its costal
origin moved more dlstall;, since it arises from the fifth and
sixth ribs, besides t e origin from the external oblique apo-
neurosis* Hepburn states that no clavicular origin for Feet -
rails 'ajor was found, and this 1b confirmed by the fin lings
of Mao’' off and of Sandifort* Pick reoorto that the three
portions of the muscle remain entirely separated, while de&dard

mentions that two parts unit© before their insertion#
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| 11> 1 J ; The muscle was found to arise (ly from

the third and fourth rib®, and (2) from the rough fascia over-
lying the soo >d and third intercostal spaces (Figures 4,5/
Tr© origin, aa described by Sullivan and Osgood, is more exten-
sive since it la fr >a the ventral ends of the third, fourth and
fifth ribs, from the adjacent portion of the costal cartilages,
and from the fascia of the Intervening intercostal muscles*
‘onnt'V' report®'ati 11 a mote extensive origin from tno second,
third, fourth and fifth costal cartHagen. epbum found the
origin only from the third and fouith ribs*

fn© fibres converge upwards and slightly laterally to in-
sert by a small flat tendon into the anterior surface of the
coracoid process of the Scapula medial to the origins of Coraco-
drachialis and inort head of Ileaps srachli (Figure?i* primrose
found the insertion contlnouo with the trapezoid portion of the
oar ico-clavioular ligament and with the coraoo-aoromlal ligament.
Fick give® the insertion as being into the uppor Burfaco of the
co aooid p:oceoB ar«d riischoff gives its insertion as t: o root
of this coracoid process* Deddnrd describes the muscle as con-
sisting of two parts, which arc inserted nto the coracoid pro-
cess and into the humerus* gonntag observed a double muscle in
a Chimpanzee, while Duckworth figures a double muscle in the
*orllla, a> It is evident that the peotomlis minor may be met
Witu as a single or a double muscle in each of the higher
Simllda©=

; #¥*\3 St This small slender muscle took oiigln by
fibre-muscular tissue from the first cost >l cartilage Just
lat ral to the sterno-clavicular Joint and Just medial to the
cooto-ehondral Junction* Fibres pass laterally and upwards to
attach to the inferior surface of the lateral third quarter of

tho clavicle. (Figure 5)*



T r-: : oils large muscle was found to arise

toy fleshy dictations from the lateral surface of ribs 1 - 10*
The portion of fcbo muscle arising fom the first rib Is very
much thicker md heavier than ti.ooe dictations arising from
the other ribs* and its fibres travel laterally and backwards
to Insert into the vortoaral border f the #oapula on Its costal
surface In nb ut its upper t* ee-quarters (figures 2 , 3 , The
slips from ribs p-9 interdigitate with the origin of the xter-
nal abdominal Oblique muscle* The rest of two isueolo finds in-
sertion Into the costal surf oo of the lower orse-quarter of the
vertebral bolder >f the copula. The lower part of tho muscle
Is decidedly thicker than the Intermediate part*

3 111van and Osgood find, the origin extending one rib
urther distally - to the eleventh rio, and they state that
that portion of the muscle from tho fifth rib to the eleventh
rib, *&mi-ey. etato Intordigltaﬁas with the external ab&uai al
oblique* They mention that this muscle is rarelyfound to be
continuous with tho levator scapulae muscle* Jonntag tiescrloos
the horratus interior as being in two distinct ports, the pro-
ximal, greatly thickened part arising by t roe digirations from
the upper throe ribs, while t™e distal part arises from riba
Sr10 inclusive, by six dlgltations, thus leaving the fourth rib

free from any origin of this muscle*

««3CLS3 0/ T K  qi.LP-H
PKLf -1Dt The muscle hod origin from tho anterior surface
of tho lateral half of the claviolo (Fi urea ), from the
lateral surface of the aero ion process, from tho lower border
of the late al half of the spine of the sea ula, a d then by
aeons of a fibrous sheet, from the remainder of the spine of
tho scapula xnd from the dense fascia over tho infraspinatus

rauBOlo* (figures 1,2,3y.
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ThO© fibres pass laterally, forcing a thick covering over the
& oulder joint* to insert into tho "deltoid tubesoslty’ on the
lateral surface of the upper see :nd quarter of tho ehaft of
th© humoruo* The tnuuclo forces no indivisible whole of appro-
ximately unif>rm thlcknoos, two-thirda of It boln; posterior
to t © plan© of the acroralo-cloviculor joint*

3 llivan and osgoot describe the muscle as being In tixee
parts - a ventral fourth (clavicularj, a liddle two-fourths
(aci'omial arid spinousJ, and a dorsal fourth (spinous and in-
fruspinousj* donntag states that tho muscle lo not divided
into p:?rto* Ilvurt notes that tuoro lo usually no deltoid
tubercle*

h ifl.j U dr fhlo muscle arises by fleshy fibres from
ti a superior ourfac© of the spine of the aoapula and from tho
wholo of the supraspinous fossa (riigureo 2,d»(5,7,dy» It passes
laterally as a thick belly of nuscle, passing deop to the acro-
mion process aid coraoo-aoroclai ligament* It inserts by a
flat #brkn1into the superior surface of the greater tuborooity
of the huaerus and Into th© oapsule of the shoulder Joint,
bein'.; superior and anterior to tho insertion of tho Infraspi-
natus muscle* dulllvan and Qsgood mention that tho muscle has
but a very loose attach! ent to tho capsule of th© shoulder
Joint*

r>FR AT 0o; The origin of this muscle was from tho
triangular infraspinatus f ssa of tho Jcapula* from tho infe-
rior surface of the apino of tho scapula, and from tho vo y
dorse Infrasplnat O fascia covering tho muscle (figures 1,2,6/*
The muscle fl ues converge laterally and jive rise to a stout
flat tendon which Inse to Into the pootea©-superior surface
of the greater tuberosity of the humerus. Just above tho In-
sertion of Tor/eo inor, and Into the capsule of the shoulder

Joint*

10



This muscle, like tho duprasplnatus above, appears to bo a
very const nt muscle, since all the literature agrees closely
on It*

Lt Z > Il;on Ibis muscle was found to have origin from
tho lateral half of tho outor surface of the axillary border
of th® Joapula, and also to a certain extent! from the posterior
surface of th® broad tendon of origin of tho long head of tri-
ceps(figure 6t* honntag found the muscle to arise from a
little more than the lateral half of the axillary border of the
scapula, while Sullivan and us ood maintain that the muscle
arises from tho upper t.io-thir&s of the axillary margin of the
scapula# '«wn© of those workers mention an origin from the dor-
sum of the tendon of origin of the long head of triceps#

The muscle flattens out as it asses laterally, inserting
by flea y and tendinous fibres Into the posterior asject of the
greater tubeiosity of the hunerus, Just Inferior to the inser-
tion of the i frasplnatua muscle, and alao into the posterior

suiface of th© capsule of the shoulder Joint#

'/ ' Ju * The origin of the musclo is from the medial
h If of the axillary margin of the scapula, tho muscle fibxeo
..cro&ohlng to some extend onto the dorsal surface of tho sc -
pula right down to the inferior angle (figures 6,7 > honntog,
as well aa iulliv-n and Osgood, found tho muscle to ariso only
from the inferior third of the axillary margin and tho adjacent
part of the doroal surface of the scapula#

The muscle piaoes lat rally aa a very stout little belly
deep to tho trig hoid of triceps, and, flatten Ing cut into a
wide thin tendon, it inserts into the redial lip of the bicipi-
tal groove of tho humerus (figure 1 sonntag states that

t1© origin la fused with t; e oubocipulario and ita insertion ia

11
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fucod with the latlssimus doroi* Hepburn indicates that the
origin of the torsos ajar is loos in the uorilla and Orang

than in other “peue

> o Lmiir This muscle arises by flashy fibres from
the wolo of the subacapular fossa, it hiving a particularly
str >g attachment to the lower vertebral border of the Scapula
and to tiiba costal surface of its inferior angle* It also h”s
a few# fibres arising from the costal surface uf the to; don of
origin of the long head of *rico > (Figure 7/*

The muscle converges laterally, passes ndor the ovor-
hanging coracoid process, then between tiie scapula and the
origins of Uoraco-Jrachlallo and short head of icepo, to reaoh
its Insertion Into the whole of the lesser tuberosity of the
humerus and into the capsule of the shoulder Joint (Figure 8)=
The te'don of insertion for-s the true support for the anterior
portion of the shoulder Joint, the o psole being tiitl in this
region* The ou; erflolal fibres of t e tendon continue ovor
the .~roovo and so helpfca”™ to form the tra' averse Ugh-ont, under
which lies the te don of the lon, head of icepo *i*achii*

There is a email aubacapular bursa, continuous with the cavity
of the shoulder Joint, under the upper border of the tendon*

Sullivan and oa ood mention a stall upper bundle which
la quite independent of the rest or the nuBole» These workers,
together with sonntag and Flck, have observed fusion of the
muscle with the torses major along the lower part of tiVe

axillary margin of the scapula*

" hci.gg ~ \I
) XT = it The origin was found to bo from the
upper te don of insert'on of the Latisoimuo Dorsi (i*o* that

tendon arising from the lower half of the muscle) just where
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the nuoolo fibres give rise to the tendon* It had no attach*

ment to tho lower tendon of insertion of f e Latlanimus Dorsl«
Tho muscle pauses downwards on the medial aspect of the
arm as a thin flat column which inserts into the edial Inter-
muscular Septum in the lower half of the arm and its terminal
fibres insert into the deep fascia (figures 1,4»7»3j. Sullivan
and Osgood cill this nuoolo the "latlssimo-condyloldQJS* and
otf.to that it may \e considered as part of the latlsslnus doroi
although its different nerve supply (from the radial nervei pro-
bably indicates t at tills is really a separate muscle# They
dosciiihe the insertion as being into the medial ©picondyle of
tho humerus and to tho lino above it, the distil third of the
muscle being aponeurotic. Hepburn comments that this muscle
never reaches the medial eplcondylo, but ends in the intermus-

cular septum.

NMICKPS d : 31» This muscle was completely divided Into
two heids, the lateral being tho larger. The /edial head ari-
oco by a flat thin tendon from the lateral border of the Cora-
coid Process, tho later .1 portion of the tendon being the con-
tinuation of the lateral portion of tho Coraco-aoromlal llga-
rent* The postero-lateral head of the Coraco-brachlallo partly
originates from tire deep surface of this tendon of origin*

T e Lateral or Long head arises by a long, rough, round tendon
which originates from the Supraglenold tuberosity of the Scapu-
la and from the upper part of the Labrun ~lonoldalo of the shoul-
der joint*

The two bellies do not fuse until Just before their inser-
tion Into the Bicipital Tuberosity on the medial surface of the
radius, the fibres from the medial or short head being here
moot anterior* \ foi* fibres of the short head insert Into tho

dense deep f isola over the medial portion of the cubital fossa,
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but no distinct Laoortus Fibrosus could be node out (Figures £
7*8,9). Sullivan and Osgood do not describe ouch a powerful
origin which lo In continuity with the coraco-aoromlal ligament
ihose workers did not find a lacortuo fibrosus, and this is con
firmed by the findings of Sonntog, but Primrose hao dcoorlbed

a well-developed bicipital fascia*

O vjo-an» j M i This muscle is represented by two
bellies, entirely separable from one another* (Figure 9)*

T e antero- ©dial head ia the smaller of the two, and it ar*iooo
by a powerful tendon from the lower eurface of the lateral tip
of the Coracoid Process of the Scapula (Figure &)= It paacoa
downwards aa a Blonder oolurnn of muscle which inserts into too
nodial surface of toe shaft of toe humoruB at about its middle,
being wodged in between the origin of too iirachialio anteriorly
and too i©dial hood of Trlccpe posteriorly (Figures 7,9).

This muscle belly la thickest in its upper half*

The postoro-latex'al head is about twice too siao of the
previous head* Its medial half originates by a stout tondon
from toe lateral tip of too Coracoid Process, being pooteiior
to toe to :don of origin of too abovo lead* |Its lateral half
originates from too lateral p rtion of toe Coraoo-acromial
ligament and from the deep surface of tlio tendon of origin of
tho Short Hoad of .Hoepo* The muscle bolly is toick and flat
in its upper half and converges to a fibro-muooular insortion
into the medial surface of toe shaft of too humerus, superior
and slightly anterior to tho insortion of too antoro-medial
head* Tho ‘usculo-Cutaneous norvo passeo between toe two
heads Just above their insertions* Similar finding to toe
abovo have boon made by Sullivan arid Osgood, sonntag. Church

and hopburn*
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I3di  This muscle was found to arise from the
anterior surface of the lower half of the humerus* ito medial
fibres arising from the medial Intermuscular septum and medial
supracondylar ridge, its lateral fibres arising from the lateral
surface of the shaft of the humerus in its middle one-third,
and also from the anterior surface of the lateral supracondy-
lar ridge (Figures 9*10,11). where the Detoid insertion and
Braohlallo origin become adjacent, it is seen that their fibres
intermingle somewhat - a finding also described by Sullivan
and Osgood. The muscle proceeds dowmwar&Q, the lateral fibres
running slightly modialwards and in a somewhat spiral fashion
(Figure 12), and comes to insert into the coronoid process of
the ulfea. This insertion is larj;e and very powerful, being in
the form of an elongated triangle whose ba-e is towards the
elbow Joint, and occupying fully one-sixth of the total length
of the ulna (Figures 13*14*15)*

Sullivan and Osgood describe the muscle as covering the
distal two-thirds of the ventral surface of the humerus distal
to the attachement of the deltoid. They state that the distal
end of tills muscle would seem to consist of three parts - a
central part made up of long bundles from the middle third of
the humerus* a medial segment consisting of slightly shorter
bundles from the eplcondylar line and shaft of the humerus,
and a lateral portion made up of still shorter bundles coming
from the lateral eplcondylar line. The demarcation between
the three parts is not sharp, but the central part goes over
largely into a tendon at its diBtal end, whereas the lateral
and medial regain fleshy.

Sonntag describes a different arrangement, he found the
muscle to consist of two parts which only come together in the

distal half. The inner part is described as arising from the



median half of tho front of tho front of the humerus, up to a
point about a sixth of an inoh above the lowest point of the
deltoid Insertion; and it is fused with the coraco-braohialio*
The outer part arises from tho lateral half of the front of
the huaeruB and extends well above tho insertion of the del-
toid* The two parts are separated by a fissure in the upper

part of their course* DiBtally they unite*

TRICV.PSt The muscle has three distinct heads; tho Long,
ftedial and lateral heads*

The Lons head orlbos by a thin very wide tendon from the
Infraj.lenold tuberosity and from the lateral half of the
axillary border of the Scapula* The fibz*es run downwards and
join those of the two parts of the muscle* It is by far the
largest head of the three (Figures 6,8,9>

The nedial head arises by fleshy fibres from the postero-
medial surface of the Shaft of the humerus in almost its whole
extend, except for the uppermost part (Figure 9)*

The Lateral head arises by tendinous and fleshy fibres
from the postero-lateral surface of the shaft of the humerus*
Its upper fibres are in close relation to the insertion of the
Deltoid* The origin extends superiorly as far as the attach-
ment of the capsule of the shoulder Joint (Figure €)e

The long head fuses much sooner with tho lateral head than
with the medial head* The fused mass of the three heads gain
further origin from the posterior surface of the lower half
of tho shaft of the humerus* The triceps inserts by a tendon
into the tip and posterior surface of the olecranon of the ulna.
Thus tho only real difference between this muscle in Or mg and
in iian is the Long head of origin* Dulllvan and Osgood and
Sonntag give descriptions of this muscle which correspond very

closely to the above description.



.incLgg .f Xx*

jitkKrivr>a f*_1.u This comparatively powerful muscle arises
by two holds* The superficial head takes origin by fleshy and
tendinous fibres from the medial epicon&yle of the humerus and
from the lateral surface of the tendon of origin of the flexor
Carpi Radialio (Figures 10,11)* The deep head Is largo and
powerful, arising mostly by tendinous fibres from the coronold
process of the ulna in a diagonal manner, pointing distally and
laterally, and being directly distal to the insertion of the
Brachialls* This head forms the postoro-lateral portion of the
muscle which Is largely tendinous* The median nerve passes
between the two heads*

4fter passing downwards and laterally the muscle inserts
by tendinous fibres into the lateral border of the shaft of the
radius Just proximal to its middle* The insertion, which is
wide, is aloo long, it occupying one-quarter of the length of
the radial shaft* Bonntag, Osgood and Sullivan give similar
descriptions of this muscle* Hepburn points out that the mus-
cle has no coronold head in the Jorilla and dibbon, Larger and
Fick both describe long insertions in the Orang and give actual

figures comparing It with Kan*

HRKOR ¢ I mniALiat The muscle gains origin by tendi-
nous fibres from the medial and anterior surface of the medial
eplcondylo of the humerus* The origin is by a thin wide tendon
flattened between the medial portion of Pronator Tories and the
lateral surface of Flexor Digltorum Sublimls (Figures 10,11)*
The lateral portion of the muscle arises by tendinous fibres
from the anterior surface of the shaft of the radius deep to
the insertion of Pronator Tories* The remaining Intermediate

portion of the muscle arises from a tough tendinous sheet, deep
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to the Pronator Tox/es* between these two bony attachments
(medial eploondylo and radius) (Figure 12)*

The znusclo belly converses towards the wrist and there
Gives rise to a strong tendon which* after passing deep to
the small muscles of the thenar ordnance, inserts into th©
ventral surface of the base of the second metac%rpal, giving
off a small medial slip which attaches to the lateral edge of
the base of the third metacarpal*

Sullivan and Osgood describe a similar arrangement to tho
abovo, but in addition state that the muscle attaches to the
deep surface of the brachlo-iadialis for a distance of about
30 hues* a little above the radio-carpal Joint* They found the
insertion to be completely into tho base of the second metacar-
pal* no slips being present*

sonntag found this muscle fused with the flexor digito-
rus aublimls and with the pronator terras* The muscle reoeived
fibres from th© radius down to a point at the Junction of the
fourth and last fifth of the shaft of Use radius* Pick and
Lanjer describes origins as far down as the lower fourth of
the radius* Sonntag found tho tendon to be inserted Into the
palmar aspect of the bases of the second arid third metacarpals*
headers} mentions tho second metacarpal only* but Hepburn re-

cords the insertion as the second and third metaoarpals*

V> . i.; lMf...at The muscle takes origin by fleshy and
tendinous fibres from the medial eploondylo of the humerus.
Its fibres being somewhat merged with fibres of origin of
Pronator Tories laterally and the FI xor aigitorum 3ublinds
deeply* 2t also has some origin from the tough deep fascia
covering it and from the adjacent intermuscular septa* It

extends downwards in the proximal one-third of the for©-arm



—Pronator Teres



aa a spindlo-ahaped belly of muscle, giving rise to a narrow
tendon which runs down on the Flexor Dialtorus Sublimes and
attaches to the rough flexor vetinaculum, then oontinueo down
on to the palm of the hand whore it widens out fanwiao to
form the paluar aponeurosis* Thispalaar™aponeurosis embraces
mainly the thenar eminence and the lateral half of the palm,
the hypothenar eminence receiving a negligible covering
(Figures lu,11,1m/*

Sonntaj, Osgood and Sullivan, Hepburn and Seddard all
give similar descriptions, but Flok recorded a rattier complex
muscle* In his specimen the tendon divided into three strips
which Joined the abductor pollicls brevis, the palmar fascia,

and the flexor diglti minimi brevis*

FL'-“R O "Ril uL!\!U3t This muscle was found to arise by
Eiusculo-tendJdnous fibres from the medial epicondyle of the
humerus, from the dense deep fascia oovering it and the a&Ja-
oent muscles, and, by means of the deep fascia, from the medial
surface of the proximal two-thirds of the ©haft of the ulna
(Figures 10,11)* Sullivan and Osgood describe the origin as
being from the medial margin of the olecranon and modial mar-
gins of the ulna nearly to the distal end of the bone* Sonntag
describes the origin as being from the flexor condyle and from
the olecranon by an aponeurosis, receiving fibres also from the
flexor digltorun subllmis*

The muscle converges towards the wrist where it gives rise
to a tendon which inserts into the Pisiform?/ bone at the proxi-
mal edge of the hypothenar eminence (Figure 12)* It now ex-
tends dlstally as two ligaments - the plso-hamate Joining the
plsifor © to the hook of the hamate, and the plea-metacarpal

Joining the pislfor to the base of the fifth metacarpal*
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L - L'yirj~Li.,, 3U3L1&ISI This large muscle was found
to arise by cuoculo-tendinoua fibres from (1) the medial epl-
condyle of the humerus; (2) from the medial ligament of the
elbow-joint; (3) from the medial portion of the ooronold pro-
cess of the ulna, medial to the origin of the deep head of Pro-
nator forces; (4) from the deep fascia over the region and
from the adjacent Intermuscular septa; (5) Its lateral part
attaches by a fibrous shoot to the antaro-lateral surface of
the shaft of the radius, deep to Flexor Carpi Kadialla and deep
to insertion of Pronator Toriese This fibrous origin lloa
superficial to the proximal half of the belly of Flexor Indicia
Profundus* The muscle has no fleshy attachment to the radius
(Figures 10,11,12,13;*

Gonntag, Osgood and Sullivan, record a similar origin for
this muscle*

The largo mass of the muoole very soon splits up Into four
eoparato smaller bellies, each of which gives rise at the wrist
to a tendon which supplloB one of the medial four digits* These
tendons run In the palm of the hand superficial to the tendons
of the Deep Flexor muscles* Over the metaoarpo-pfa&langeal joints
they split into two equal halves between which pass the corres-
ponding tendon of the deop flexor* The halves of the 3ublimis
tendons now flatten out and pass laterally round the profundus
tendons so that at the proximal Intorptialangeal Joint they lie
deep to the profundus tendon* They continue diotally In tills
position till they finally Insert into the ventral surface of
the lateral borders of the middle of the intermediate phalanx
of the medial four digits (Figure 19)¢ Thus they differ from

Kan in not inserting into the base of the intermediate phalaunx*
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FLKXUW phu: 1'li>uai This muscle as described here
represents the flexor digltorua profundis as It is found in Man,
that is, it is the ulnar portion of the deep flexor mags of the
forearm. It gained origin from the anterior and lateral sur-
faces of the proximal three-quarters of the shaft of the ulna,
from the medial surface of the proximal half of the shaft of
the ulna, from the coronoid process of the ulna medial and
digtal to the insertion of hrachialis, and from the medial
half of the anterior surface of the proximal three-quarters of
the interosseous membrane. (Figures 11, 12, 13, 17).

This is the largest muscle In the forearm. In its distal
half it can easily bo divided into two porta - a superficial
and a deep portion. The superficial portion gives rice to one
tendon, and the deep portion gives rise to a stout tendon which,
under the Flexor Rotin&eulura splits into two. The three tendons
run deep to tho corresponding tendons of the flexor aublimis in
the hand, and after passing through these finally insert into
the bases of the distal phalanges of the medial three digits on
their palmar surface. (Figures 19, 20). Oonntag, millivan and
Osgood, describe this muscle as the "ulnar segment* of the whole
deep flexor mass which they inoludo under tho term Flexor Digl-
torun Profundus. This ulnar segment corresponds in description
in the main part to the above description of the deep flexor of

digits, three, four and five.

FhFXQR INDICT u pun 'ifintMx  Sullivan and Osgood and Oonntag
have Included this no the "radial segment” of their Flexor T>lgi-
torum Profundus. It has been treated as a separate musole here
because it is a completely separate muscle in its entire length.
Its origin resembles that of the human Flexor Pollicis I-ompio
muscle.

This large and powerful belly of nuoole was found to arise



Radius -—-

Pronator Quedratus M
Tendons of
Median Kenve Superficial Flexors

Flexor Digitorun -Pronator Quadratus
Frofundus
N Hurerus

—— Brachialis Ulnar Nene

Flexor Digitorum
Profundus

—-—— Medial mpicondyle of
Humerus



by fleshy fibres from the anterior and medial surfaces of the
proximal three-quarters of the shaft of the radius, with the
exeeptlon of the antoro-lateral surface of the proximal one-
quarter which is occupied by the supinator muscle. It also
arose from the lateral half of the interosseous membrane In
Its proximal three-quarters and fron the lateral surface of
the eoronold procoss of the ulna* Just lateral to the anterior
part of the Prachlalls insertion. (Figure 1M).

The muscle converges downwards to the wrist, where It
gives rise to a thick tendon. After passing under the flexor
retinaculum, deep to the median nerve and superficial to
Pronator Uuadrutuo, the tendon rune deep to the Bublimls
tendon to the second digit, then it pierces this tendon, and
finally it inserts into the base of the distal phalanx of the

second digit on Its palmar surface. (Figures 19%# 29)e

Lir, duif'™.;;ni These are four in number. They are long
thin columns of muscle arising from the radial surface of the
tendons of the deep flexor muscles in the proximal half of
the palm of the hand. (Figures 19# 20).

The first lunbrical arises from the lateral surface of the
tendon of Flexor Indicis Profundus In the proximal half of Its
palmar course, and extending up so for as that Its proxlnul
portion lies deep to the flexor retinaculum.

The second, third and fourth lumbrlicalcs each arise from
the lateral surface of their respective tendons of the Flexor
Dlgltorur:, Profundus. They have no further origin than this.

Sullivan and Osgood found the second lumbric&l to arise
by two heads - from the adj&oent sides of the tendons to the
Index - and third fingers, nonntag describes the third

lumbrical as arising by a double head, from the adjacent
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sides of the tendons to the third and fourth fingers.

The lurabricalea proceed dlstally on the radial side of
their respective tendons* the first and second lunbricalea
having the fibres of the transverse head of Adductor Follicle
deep to them* the third and fourth lumbrlcalea having the fibres
of the third and fourth palmar Interossel deep to then.

All the muscles Insert Into the lateral border of the re-
spective extensor dlgltorum tendons* Just at the level of the

bases of the proximal phalanges.

- - -~ The muscle takes origin from the
anterior surface of the distal one-quarter of the shaft of the
ulna* and fro.: the adjacent width of Interosseous membrane.
Fibres run laterally and slightly dlstally to insert into the
anterior surface of the distal one-quarter of the shaft of the
radius. (Figures 15* 15). The proximal fibres Insert very
near the medial border of the radius* the distal fibres Insert
very near the lateral border of the radius. Hepburn states
that this Is a weak muscle whose fibres are very oblique. Flck
also describes a small muscle. Sonntag* Sullivan and Osgood*
however* describe a muscle closely resembling the one described

above.

PPArnio-"APTAUflt The muscle was found to arise from the upper
two-thirds of the lateral supracondylar ridge extending superior-
ly almost as far as the middle of the shaft of the humerus* but
It does not roach up as high as the Delrold insertion. In all*
the origin occupies approximately the lower third quarter of the
total length of the shaft of the humerus. The muscle ch:nge9 in
shape at the elbow in suoh a manner that the middle of the deep

fibres of origin come to form the medial border of the rausole
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below the elbow, while the middle of the superficial fibres of
origin come to form the lateral border of the musole below the
elbow. (Figures 10, 16)*

The misole proceeds distally, forming the lateral border of
the forearm, then converges towards the lateral side of the wrist,
and giving riso to a flat broad tendon, inserts into the lateral
surface of the distal extremity of the Radius. It has a partial
insertion into the deep fascia overlying the cmsoles and tendons
in the lower half of the forearm and, more distally, into the
superficial layers of the lateral portion of the Flexor Retina-
culum.

Sullivan and Osgood record the origin of this muscle as
being from the upper three-fifths of the lateral ©pioondylor
line, sonntog describes the muscle as arising from the upper
two-thirds of this lateral supracondylar ridge. He mentions
that the muscle consists of two parts - upper and lower - which
soon fuse. He docs not mention any insertion into the ante-
brachial fascia, but this is described as a considerable inser-

tion by Sullivan and Osgood.

EXTENSCR CARPI R*0iAi,n I/mount This muscle takes origin by
fleshy fibres from the lower one-third of the lateral supra-
condylar ridge end from the uppermost portion of the lateral
epicondyle of the humerus* (Figure 16). This origin eeeraa to

be constant througji-out the literature. It is a small tri&ngular-
shiiped muscle which has its origin as its base, and whose apex
gives rise to a long thin flat tendon. The muscle belly fits in
like a wedge between the proximal parts of the bellies of Brachio-
Radlalis and Extensor Carpi Radialle Brevis the muscle belly ex-

tending down only the upper one-third of the forearm. The tendon
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runa dlatnity, de p to the .ate a: bo d r of the Brnohio-
tt(3lei a, on the intern! bo-dor of xtensor ffrpi edia io Brevis
coming to lie lateral to Its tonion, and fmai*y passes deep to
the «b uoto* o0-.1 ¢ a onmus and xtenao" Poillcla ongus to
inse t a;on tho dors&i «u" noe of tho bane of the second
raotacn peu,

Tho muse*© deso- bed b; w1iTfjj md Osgood bed a f.eehy
be&..y e tend ng downwards for two-thirds of the forearm before it

gave rise to its ten on.

T MDD CaKFl ftA)rk u B V:sii The muscle was found to take
origin by a thin flbro-muimunr slip from tho lateral ©plcondylo
of the humerus, from the donee d-op fascia covering this -egion,
*uid from the thin but rough tntor-muscuiar septum 30pa ating it
from the wupinator i1Juaci© (Figure 16). Tho no Uai fibres of
origin are fused ».th the fibres of the xtensor nigitorura
Oiamin s n-'n- Its origin*

The muoo-e swells out into a large belly h,oh partially
ovoriieo the wupinntor rnd the inc ft of tho edius* It gives
rise to a *ong tendon wh €h runs d.stol-y, coming to insert into
tho areal surface of tho brso of the third metacarpale t la
a touch larger end nmo e powerful muselo than the xt'nsor Carpi
ctilaiis ongus* The i.terntu © presents no description differ-

ing in any great degree to the above description*

X? hiu »GITO WMQ -IJ0 : This ousel® was found to arise by
tendinous rnd fleshy fibres from the lateral epicondyle of tho
hutoe us, f.-ora the dens© deep fascia covering the tnueole in this
pSC on, and from the intormusou-er septa oepamtin it from tho

supinator muse .e end from the xtensor Carpi Finer!o muscle.
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one of its lateral fibres merge with the xtenso Tarpi
Fadlaila Brevis.
The belly of the rau3oie, after running 4 stelly a little
way, divides Into two large equal port ons. The lateral half
a ain div.des Into two, but this time the divisions a e unequal.
The larger outer port on gives rise to a tendon whch goes to
serve the second dig t, spreading out as a w de fibrous sheet over
the prox mal nnd intermediate phalanx, to insert Into the base of
the latai phalanx* The sma ler portion of the lateral half
gives rise to a ten on which s™nnirriy suppl es the th rd digit.
The medial hoif of the muscle belly g ves rise to a single
-arge ton on which, after passing under the extensor retinaculum,
splits Into two. They supply digits fou’ end f ve (Figure 16).
luillvan tnd cagood treat the extensor maos as a whore.
That pert corresponding to the above description they hrve cal ed
xtensor nigitorum ongus. in add.t on to the orlg'ns described
above they mont on that their muscle hfd attachment to the dorsal
surface of the ulna near its lateral margin, end, through the
fascia ©ove"ing the orsai surface of the long adbucto- of the
thumb, t may be said to h;ve h'd attachment to the dorsal surface
of the radius. .onntag doscr bas this muscle in two parts.
The larger part supplies the th~rd, fourth and fifth d gits, and
it takes origin from the co anon extensor origin and from the
septa between it end the muscles on its sides# The other smaller
part sus)pl es the second and the th rd digits. 0 then the third
digit receives two ten ons from this musoie . but, as will be seen
later, the extensor indiois muscle in oonntag's animal does not
supply digits two i.nd three, as it does in the major.ty of the
orangs, but supplies siup-y the second digit. ronntag describes

this smaller part as taking origin from the lower parts of the



internal, su faces of the radius rnd ulna, the ova lying feseia,
jnd the interosseous membrane, Hepburn states thct the rausole
Isas n Men and Fick and Boddard also describe s.m iar cond t ons

XTHNOQR I) @ TI MNiiri; The muscle arises as prrt of the xtensor
Digitorum (onmun 3 maos. it con* a off as a separate belly from
the medial port on of the taa.n muacie half way down the foreaem.
The araa-1 muscle belly converges downwards towards the ’Wlst, and
under the xtensor F.etlnaoulun, it gives rise to a stn 1 tendon
wh oh soon splits Into two", * the lateral one going to the fourth
d git, the medial ono going to the f fth digit* The tendons past
deep to those of the Extensor Mgltonam o uaun e, end like them,
spread out ovo the dorsal surface of the ph&.nngoa, and f naily
insert into the base of the distal phalrnx of the .r reapect lve

d gits* (Figu e 16)* onntfg, u~livhn and osgood describe a

muscle c¢_ose.y corresponding with this*

XT:N30? CA pi IH? U; The origin of this muscle was from the
latainl eplcondy.e of the humerus by muscular and tendinous fibres,
from the deep dense fascia over it, from the tough inter-muscular
septum covering the upinator', from the dorsal surface of the

P oximal haf of the ulna by f_eshy fibres, and from the thin
intermuscular septum between it find the mass of the xtensor
Digitorum coaaunls. (Figure 16)#

It conve ges toivards the wristAere gives rise to a strong
tenuan wh ch inserts Into the medial surface of the base of the
fifth metacarpal* u™livan and Osgood describe a sightly
greater origin from the shaft of the ulna - namely, from the

upper three-f-fths of the ulna on its dorsal aurfeoe and medial

margin*
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Aif_onjJsS: This small muscle arises from the inferlo end
posterior surfaces of the lateral eplcondyle of the humerus.

The fibres diverge fenwlse dlstnlly end medially, to Insert Into
the elongated triangular area on the postero-lateraL surface of
the proximal part of the ulna, lateral to the insertion of triceps.
A dense and very tough fascia covers the muscle comnietoly.

(Figure 17).

SUPINATO : The origin of this large nusole was found to be by
fibro-musoular attachment from the lateral eplcondyle of the
humerus, from the postero-lateral surfeoe of the proxLmal portion
of the shaft of the ulna, Just distal to the insertion of the
anconeus, and from the superficial surface of the upper portion
of the tendon of origin of the Abductor Follicle Longus.

The fibres pass laterally and downwards round the upper
portion of the radius to Insert into the posterior surface of the
proximal second nuarter of the ichaft of the radius posterior rnd
lateral to the insertion of the Pronator Tervfos, and also into the
lateral and anterior surfaces of the shaft of the radius, between
the attachment of the capsule of the elbow-Jcint to the bone rnd
the insertion of Pronator Tories* The muscle h”s a dense tough
fibrous sheet covering It on its posterior rnd lateral surfaces.
(Flguro 17). The descriptions of this muscle given by Eonntng,

GCs ood and :ullivhn correspond closely with the above.

aBelICI0 PO LICIS hOHGNSI The muscle was found to arise by
tendinous fibres from the dorso-lateral surfnoe of the shaft of
the uina in its upper part, Just distal to the attachments of the
fupinator muscle; from the dorso-modial surface of the radius for
a short distance Just medial to the distal portion of the insertion

of the nupinato;1rnd exteadlng downwards on the lower one-third of
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the radlus la & triangular-ahaped atiaeiuoint* It also arises by
fleshy fibres from ths dorsal surface of the iaterooseoiu membrane
betvieen these two bony origins*

Guiliven and Osgood give u different duem*ipfciaa of the origin
of the muscle. They find the muscle arises from the dorsal aarf&o
of the r»dius 5n its distal half falling short of the radio-carpal
Jo nt by about SO ms* iMfoxisaally the origin roaches the
Supinator muscle. Hero soma of the more medial fibres have an
fcfctfiohaieat to the interosseous iaembrane and ulna*

The muscle belly passes laterally and forwards round the
radiu.fiv converging as it goes, and having crossed euperflotally
over the tendons of Extensor Carpi Rsdiello Longue and Brevis, it
gives rise to & single stout tendon, which, after grooving the
radius, insert© into the lateral surface of the base of the first
metacarpal. (Figure 17).

Sullivan and Osgood describe their muscle as separating into
two parts, ft little below its Biddle. The more ventral segment
in turn has two tendons. The tendon of the <orsal segment and
the sta&.ler tendon of the ventral segment are attached to the
proximal end of the first metacarpal. The larger tencon of the
ventral portion attaches to the volsr surface of the greater mult-
angular boos. They pt-tc inat this muscle has been described as

representing both the long abductor rnd the short extensor

ZXT"mCR PQ./id 3 OIiCU.; This mode arose by flashy fibres from
the "orao-lateral surface of the shaft of the ulna insaiediately
distal to the origin of the abductor POIllicis Longus. It
occupies one-sixth the length of the ulna. It also took origin
from the dorsal surflee of the interosseous membrene, between the
Abductor collide longue rnd Extensor indicia muscles.

The muscle belly is rather small end thin, and it gives rise

to a small ten on which passes dlatally to the wrist Joint and then



turns laterally, running along the pollex, to Insert into the
dorsal surfnoe of the base of the distal (that is, second)
phalanx of thl9 digit* (Figure 17)*

iiulllvm and Osgood describe this muscle as a~so having a
radial origln largely through the fascia of the long abductor
of the thumb*

XI—N0» 1NDICI3: This corapiet iy separate muscle belly was
found to arise by fleshy fibres from the dorso-lateral surface of
the lower third ouarter of the :haft of the ulna, and from the
adjacent interosn&oua embrene in a trlﬁgular manner - the br ae
being distal and the apex proximal and against the lateral border
of the ulna*

The distal portion of the muscle splits into two bellies,
each giving rise to a ten on of equhi. size* The lateral tendon
Inserts Into the base of the proximal pna anx of the second digit
and spreads out Into the extensor sheet on the dorsum of the digit*
The medial tendon insects sim.larly into the third digit*
(Figure 17)*

luillvan raid cogood include this muscle with the Tixtensor
Digit! Minim*, co. ling the whOLe the "Ext nsor Dlgitorum Brevis**
This muscle, the extensor indicts, forma the "lateral segment"
of this 'xtensor DlIlgitorum Brevis* They describe the origin
as be ng from the Interosseous membrane and fjom the adjacent
margins of the radius and ulna in the upper part of the distal
third of the forearm* Insert on is Into digits 2 and 3*

onntag describes the muscle as giving rise to on>y one

tendon, » which inserts Into the baee of the second digit*
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mrcLl”s of Tin  Hwn.

ABDUCTO g LICla B ViJdt  The muscle took origin by fleshy
fibres from the anterior surface of the radial half of the
Flexor etinaculum, the origin being almost circular In shape*
It also gains attachment from the lateral portion of the
Insertion of Palrasris Longus and the Palmar Aponeurosis,
(Figure 19),

It Inserts by a fiat tendon into the radial surface of the
base of the proximal phalanx of the poli.ex and into the lateral
border of the tendon of Extensor Poiliols ,ongus*

,U. 11van and osgoocl describe a email attachment to the
greater multangular bone* sonntag maintains thnt this muscle

arises entirely from the anterior annular ligament*

QPPoNKN3 POLmCCIS:  This muscle w s found to arise by fleshy
fibres from the dlsto-iater&| border of the Flexor etinaculua
and from the crest end ventral surface of the trapezium*

luiliven and osgood describe this muscle in two segments*
The superficial segment apparently passes from the ridge of the
greater multangular bone to the lateral side of the dilst&l end of
the metacarpal* At a deeper level lies the larger segment* It
has an extensive origin from the ridge of the greater multangulum
and from the transverse carpal ligament.

The insert on of the muscle was found to be by fleshy fibres
into the lateral surface of the distal two-thirds of the first
metacarpal bone* (Figu e 20).

fulllvm and csgood describe the insert on as being Into the
lateral surface of the shaft of the raetaoarpal throughout Its

length*
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1, J0H PQ LiCIS BUFfiLii This stout little muscle Is div fled into
two well-defined parts', a superficial and a deep part#

The luperfidai portion arises by somewhat aponeurot c fibres
from the d3sto-lateral portion of the f.exor retlnaouLum, deep to
the origin of the anterior half of the G'ponens. it also gains
a small bony origin from the distal end of the erect of the
Trapezium# The fibres pass d sto-leternily and insert into
the lateral surface of the base of the proximal phalanx of the
Po.lex# The insertion is fibro-rauscuier in nature# (Figu e 19)#

The "eep portion has a much larger origin from the dlato-
lateral portion of the plexor etinecu-um, deep to the origin of
the superficial pnrt, from the distal part of the crest of the
trapezium, and from the ventra*. surface of the Jhaft of the
first metacarpal# The muscle fibres pass d stall/ end
laterally, to converge to a fibro-rausoui-sr insort,on Into the
lateral surface of the base of the proximal phalanx of the
PoLlex, deep to the insertion of the ~uperfloLal part. (Figure 20).

Sullivan and Osgood find the muscle divided into three
segments, a superficial, an intermediate, and a deep segment#
Taken as a whole the description co responds closely with the
above# tjnntrg describes this muscle as being divided Into an

outer end m inner head#

ADDUCTO PO LICIS; The muscle cannot be satisfactorily divided
into an obliqgue md a Transverse head, It being really one
continuous sheet of tausoie# ft has an extensive origLn from

the tough fibrous septa between the first dorsal interosseous and
the second palmar Interosseous', between the second palmar
interosseous and the second dorsal Interosseous, and from the
septa on the medial side of the last named muscle which attaches

to the palmar surface of the shaft of the third metacarpal#
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it gains further origin from the palmar surface of the bases
of the second *nd third ratitacarpais, from the ventral surface
of the tendons of insertion of Flexor carpi Radialis, from the
ventral surface of the distal portion of the oaptet© bone,
and finally from the dense fasoia covering the rdjsoent
Interossei muscles*

The superficial portion of the proximal part of the muscle
separates off end gives rise to a smell oord-ilke tendon which
runs close along the proximal phalanx of the pollex and inserts
into the ventral surface of the base of the distal phalenx of
the pollex* Thib portion then acts as a Flexor of the distal
phtilnnx of the Follex. (Figure 21). The r*st of the musole
converges end inserts by a large fibro-muscular insertion into
the medial surface of the base of the proximal phalanx of the
Pollex.

Sullivan and Osgood find this muscle divided Into three
distinct portions - oblique, transverse, and a third more
dorsal pert* The transverse head is described es taking origin
from the third metacarpal and, no o distally, from the second
metacarpal* It Inserts Into the medial side of the base of
the first phalanx. The oblique head comes from the bases of
the second and third netaoarpals end from the capitate bone.
Its fibres insert with those of the transverse hea = The
third and most dorsal segment arises Immediately adjacent to
the transverse head from the second metacarpal and the fascia
between the second and third. It inserts into the medial side
of the distal end of the shaft of the first metacarpal.

lonntfig finds the muscle divided into distinct Transverse
and oblique heads, though these were closely in contact with one
another. This author points out that this muscle is the oniy

representative in the Qjlrtdig of the contr«Jientes group of
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muscles described by Blschoff, Cunningham, Halford and Hepburn

ABDUCTOI DIGITI U-11luh  The muscle is found to arise from the
distal surface of the isiforac bene, from the attachment of the
Flexor retinaculum to the piaiforme bone, and from the palmar
surface of the thick tendon joining the plsifom* to the base of
the fifth raetaoai'pal* (Figure 19). it converges distslly
giving rise to a thin tendon half way down the palm of the hend*
This tendon is embraced by the medial fibres of the Flexor Digit!
Minimi muscle, but these fibres have apparently no attachment to
the tendon* It inserts into the medial surface of the base of

the proximal phalanx of the fifth digit*

OPPQAIKNS D O.TL MHME This muscle arises from the disto-
medisi portion of the Flexor etinacuium, deep to the origin of
the Flexor Digit! Minimi, the most proximal fibres gaining a very
email attachment to the hook of the hamate bone* The muscle
spreads out fan-wise in a disto-medial direction and inserts into
the medial border of the whole of the shaft of the fifth
motaoarpsi, except for the base of the shaft, into which inserts
the extensor carpi ulnarls tendon. (Figure ZC) =

The literature presents no d scriptlon which differs from

the above.

FLEXQh PICKTI MINIMI :  The muscle arises from the disto-medial
border of the Flexor etinaculum end from the hook of the hamate
bone* It runs distally and slightly medially, forming the
lateral portion of the hypothensr eminence* (Figure 19).

Tt converges, giving rise eventually to two insertions.
The first, from the lateral half of the muscle, is by a short

thin tendon into the medial surface of the base of the proximal
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phalpnx of the fifth digit, along with the Insertion of .abductor
Digit! Minim*. The second insert.on is by fleshy fibres into
the medial border of the long extensor tendon supplying the fifth
digit, this insertion being at the seme level as the first
insertion, but extending a little more d.stally.

;ullivan and Osgood find the origin of this muscle only from
the ulnar* end of the transverse carpal ligament* They do not

mention the attachment with the long extensor tendon*

Pa MtH INTB; 03SF.I:  These small muscles, pieced between the
metacarpais, not as edduotora of the digits towards the median
axis of the hvnd*  There are four In number* (Figure Sd).

The first p&ltaar interossel is the smallest one of all* It arises
from the ulnar side of the base of the proximal haxf of the shaft
of the first metacarpal, and it Inserts into the ulna side of the
base of the proximal phalanx of the pollex* It is a very weak
muscle*

The second palmar interosseous arises from the ulna side of
the shaft of the second raetac&rpalL, and it inserts into the ulnar
side of the proximal phalanx of the second digit. It also has on
Insertion into the medial edge of the "xtcasor tendon of this
second digit.

The third palmar interosseous arises from the radial surface
of the fourth metacarpal and inserts *nto the radial side of the
base of the proximal phalanx of the fourth digit. It also inserts
into the lateral edge of the extensor tendon of the fourth digit.

The fourth palmar interosseous arises from the radial surface
of the shaft of the fifth metacarpal* it inserts into the radial
side of the base of the proximal phalanx c£ the fifth digit and

into the lateral edge of the Extensor tendon of this digit*

There is another rauaole present at this level in the hand.
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which has the same function as a palmar interosseous, namely,
adducting a digit towards tho axis of the hand. It la a
oontrahantos muscle. It is smaller and much thinner than the
second, third and fourth palmar intorosse*, be ng only two-thirds
of tho length of these muscles. It arises from the edge of a
tough fibrous septum uti.oh lies between the third dorsal and the
third palmar interossei. it also receives attachment from the
fibrous covering of the adjacent origin of adductor roLllo s.

It crosses and covers the distal half of the third dorsal Inter-
osseous end then it inserts together with the tendon of the third
palmar interosseous into the lateral edge of the rixtensor tendon
of the fourth digit.

m illvan and Csgood as well as -onnte.g onj.y describe three
palmar Interossel, which apparently, is the usual number to be
found in the hand of the Orang. Further, they do not mention any
contrajjentes muscle {besides the adductor ollicis) as being

present.

DO Sal UITI.QJISi : These are four in number. All are bipennate
In structure and ast as abductors of the medial four digits from
the median axis of the hrnd. (Figure 23).

The f..rst dorsal interosseous is much larger than the others.
It arises by two heads; the larger from the radial surface of the
shaft of the -econd retacerpal. the other from the ulnar surface
of the proximal half of the -.haft of the first metacarpal. 't
inserts into the radial 3ida of the base of the proximal phalanx
of the second digit, and into the lateral edge of the extensor
tendon of that digit.

The second dorsal interosseous arises from the radial surface
of the third metacarpal and ulna surface of the second metacarpal.
It inserts into the radial side of the base of the proximal

phalanx of the third digit and also into the lateral e<'ge of the
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extensor tendon of that digit.

The third dorsal interosseous arises from the ulnarsurface
of the third metacarpal and the radial surface of the fourth, it
inserts into the ulnarside of the base of the proximal phaLcnx of
the third digit and into the medial edge of the extensor tendon
of that digit.

The fourth dorsal interosseous arises from the ulnaraide of
the fourth metacarpal and radial side of the fifth metacarpal. It
inserts into the uiuar side of the base of the proximal phalanx
of the fourth digit end into the medial eige of the extensor
tendon of thkt digit.

sonntc-g, iU ilivan ana Oagoocl eiVB olrallBr aat-oriptlona of
the dorsal interossel.
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O.UTSUa m*XI&U3: This muscle was found in two quite separate parts.
The uopor part was found to arise from the dense sheet of fascia
covering the Gluteus iiedius, from the lower posterior portion of
the iilao crest, from the dorsum of the sacrum and from the dorsum
find tip of the coccyx. It bfs a triple insertion; into the fascia
lata, into the Gluteal tuberosity on the Lateral surface of the
shaft of the femur in its upper third, and into the Lateral inter**
nrusculnr septum. (Figures 1, 2, 24, 25, ?76)»

The fibres which arise from the iliac crest by means of the
tou/'h fibrous sheet covering gluteus r>ediuo, pass laterally end
downwards to insert Into the fascia ieto, that le, Into the llio-
tibial tract. The lower fibres, which arise from the rsorura and
Coccyx, pass laterally and ali®Jitly downwards and give rise to a
broad fiat tendon which parses deep to the Fascia Lata attachment,
and then twist# slightly, so as to insert into the gluteal
tuberosity on the Intern! side of the upper one-third of the femur.
The lower border of this tendon of Insertion bocomea merged Into
the lateral intermuscular septum. (Figures 25, 26}e

Tbs lower part of the muscle, which is suite distinct and
separate from the *»bovo portion, arises from the whole of the
lateral side of the "Common Hamstring Tendon™ and from the ischial
tuberosity, the upper part being mostly fibrous, while the lower
part is fleshy* It also fens a considerable attaohrsoat to auproxi-
mritaiy half of the t ndon of intorstion of the upper port of
Gluteus raximus into the Gluteal tuberosity, the tendon bein deep
to it. The muscle belly passes downwards and laterally inserting
into the lateral Intermuscular septum, especially in its lower half,
and into the fasclfe int& on the fed®?cent side, posterior to the

lateral Intermuscular septum. Its insertion Is about twice hs

38 -



Lumbo-0Oorsal Fascia

Latissimus Dorsi

Iliac Crest

Bxtermal A,
Oblique Muscle

_ Dense Fascia over
Gluteus Medius

Sartorius
Deep Fascia of Thigh

Fascia Lata)

GluteLs
Meximus

Ischial 'leae[osi%/' ad
Gomon Hamstring Tendon



extensive as Its origin. It may be taken as part of the Biceps
fesaoris owing to its close association with the origin of the long
head of Biceps. (Figures 25, 26, 27, 28).

lioantag also describes t*o parts to the Gluteus I&xiraus. Hla
upper part took origin from the asanus and great eacro-seietlc
ligament, while the lower part arose from the ischial tuberosity
and became closely fused with the short head of the Biceps.  Thus,
these two parts appear to correspond with the two parts described
above. Sonnt&g mentions that the Interval between the two parte
mia not as great as that described by Hepburn.

Pick states that there is no uacro*tuberous ligament in the
Or&g end this was found to be the case with this animal dissected.

The gluteus ruuxirons as described by Boyer represents only the
upper part of the mueoxe described above. The descriptions of

this tu.per part, however, correspond euite closely.

Gltr:U3 lIRPIUSI This was found to be by far the most predominant
made of the Gluteal group. It arises from the whole of the
dors 1 surface of the Ilium between the greater eclatio notch, the
anterior superior iliao spine end the lilac crest. It has also
a considerable origin from the tough fascia covering It which
attaches to the outer lip of the lliac crest. (Figures 25, 26).

It inserts into the upper border of the Greeter Trochanter
in its posterior half, tad into the whole of the lateral surface
of the greater trochanter, the anterior portion of the tendon
inserting furthest down on the bone. (Figure 26).

Boyer and woantag describe very aimLlar origin for this muscle.
The former worker, however, gives the insertion an being only into
the superior portion of the greater trochanter. The close
association between this insertion and th>t of the pyriformis

made is stressed by both.
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C/U3Q IUu: This character!atlo Oreag muscle was found to arise
from the anterior portion of the dorsum of the ilium extending
from the interior Superior lliac spine downwards to just 8-3sMa.
above the upper lip of the acetabulum*  The muscle passes
directly distwlly and converges to a short round tendon wh*eh
inserts into the upper antero-lateral corner of the Greater
Trochanter of the femur. (Figures 87, So, 31).

onntag states that this muscle has been horaolo”™ized with the
dorao-opitroohleariB of the ana. Fiek points out that it
possesses the eams function as the gluteus minimus, with increased
power of Internal rotation. Boyer gives a similar origin for the
muscle ?nd says that the insertion is upon the anterior border of
the greater trochanter, the tendon being embraced by the tendon of
origin of the Vastus lateralis. iriarose gives a complete dis-
cussion of the literature on the so&hsorius, end from this it
appears that the nuscle Is closely associated with the gluteus

melius and minimus, end more especially with the latter.

A PTiSia MNiIMU3;  The muscle took origin from the middle half of
the bony border of the greeter sciatic notch continuing down to
the ischial spine and from a large area of bone adducent to this,
extending laterally as far as the origin of the seansorlus.
(Figure 87). it inserts into the anterior surface of the greater
trochanter of the femur. There is a clockwise twist on the
tendon of insertion on the right side and an anti-clockwise twist
on the tendon on the left side.

Boyer reports that a few fibres of this muscle take origin
from the seoro-splnous ligament. she reports the insertion to be
into the lateral surface of the greater trochanter underneath

the lateral edge of the gluteus modius and Just superior and in

line with the attachment of the ftcansorius. sonntag describes

the insertion as being Into the anterior border of the great
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trochanter, in close association with the soansorius*

pt r [FORMIS; This muscLe took origin by fleshy fibres from the
Isteral half of the anterior surface of the middle one-third of
the sacrum. The musoLe fibres pass laterally and emerge from the
pelvis via the greater sciatic notch *md the erasole then comes in-
to dose association with the gluteus medius. (Figures 26, 27)*
It inserts by a ten ;on into the ur”er border of the greater
trochenter of the femur in very close association with the
insertion of the gluteus medius into the upper border of thie
greater trochanter* It appears to have no fibres of origin from
the upper border of the greater sciatic notch*

Boyer describes a fusion between the muscle fibres of this
musole with those of the gluteus medius, these two muscles insert-
ing by one completely fused tendon into the up”er portion of the
greater trochanter* Primrose found this muscle to be a narrow
ribbon-like bend which could be easily separatee from the gluteus
medius* Hepburn found this muscle intimately fused with the
fibres of gluteus medius, but its tencon of insertion was

separate*

@MURTOB TMIZ' um 2> 0OU”NUI: The obturator internus took

origin from the peivio surface of the medial and posterior bony
margins of the obturator foramen and from the greater part of the
peivio surface of the obturator membrane, the origin not extending
to the most anterior part of this membrane* It also gains some
attachment from the fasoia covering it* The fibres of the muscle
pass backwards and laterally, converging as they go, to pass out of
the pelvis round a slight groove in the upper or lateral ramus of
the Ischium which must represent the lesser sciatic notch* The
musole is now joined b, the gemelll and it gives rise to a stout

tendon which inserts into the greater trochanter of the femur
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directly above the trochanteric fossa*

The Gemellus superior arises by fleshy fibres from the
gluten! surfsee of the margin of bone directly above the lesser
sciatic notch, this portion of bone representing th© ischial spine.
It gives rise to tendinous fibres which merge with the upper border
of the tendon of obturator Internus.

The Gemellus Inferior also ©rise3 by fleshy fibres but from
the superior surface of the ischial tuberosity immediately below
the leaser sciatic notch* The muscle runs laterally along the
lower border of the obturator internes, and soon gives rise to
tend.nous fibres which merge with the inferior surface of the
tendon of insertion of obturator internus. This Inferior gemeilua
was decidedly larger than the superior gemellus. (Figures 26, 27).

Konnteg, Fiek, Hepburn and Boyer ail describe sim.ierly a
weak superior gemellus and v. strong inferior gemellus. Hepburn
found a certain degree of fusion between the tendon of obturator
internus with th© tendon of obturator eictsrnus. Boyer remarks
that the ischial spine is poorly developed in the Orang. This
letter author describes rhnt is apparently a continuous origin for
the genei.ll, from the posterior surface of the ascending ramus of
the Ischium Just above the ischial tuberosity, from the lateral
edge of the lesser solatia notch and from the Ischium Just inferior
to its spine. Hepburn and Primrose do not describe a continuous
origin for the geiselli. Hepburn states that in Man, because of his
upright posture, the levatorea anl muscles have become much more
important then in the lower animals, md this is probably

accompanied by tm Increase in the size of the ischial spines.

dADIVEUS FSMQJ 13; This muscle took origin from the upper portion

of the lateral margin of the Ischial tuberosity, but as it wae can-

siderfcbLy fused with the Adductor Magnus, it could not be dissected
out satisfactorily.
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Sonnt&g describes this muscle as arising from the outer part of
the Ischial tuberosity md inserting Into two ffcrta, whlLeh are
attached respectively to the femur behind the lesser trochanter and
above the pectineus end to the pectineua end to the beefc of the
great trochanter*

Boyer records this muscle as arising from the medial side of
the isehL&l tuberosity Just above the point of attachment of the
adductor nsagnus* It runs laterally to attach to the medial surface

of the intertrochanteric line* midway between the two trochanters.

FXSCOLKS OF ?gs THEQH

PFMORIST This muscle is made up of a distinct long head and
a short head* The Long head of Biceps arises from the tip of the
dateral limb*7 of the Connon Hamstring Tendon from the ischial
tuberosity, from the lateral hislf of the concave distal border of
this Common Tendon, deep to the origin of the lemltendlnosus, and
from the deep surface of this area of the comoa Ten on* (Figure 25)

The belly of the muscle can be easily divided into two

portions on tho criteria of their insertions and on the direction of
their fibres. The smaller upper lateral portion inserts by a tough
fibro-muscuJUr sheet into the distal third cuarter of the lateral
surface of the shaft of the femur, the breadth of the Insert on on
this infant animal being approximately 3/4% it lying between the
lateral Intermuscular septum end the origin of the short head of
bleeps* The larger medial and lower portion has its fibres running
e*.mfa directly dlet&lly* Its upper fibres insert Lnto the lower
oe quarter of the shaft of the femur on its lateral aspect, the
insertion being between the lateral intermuscular septum end the
origin of the short heed of biceps, it being a millimeter or two
distal to the lower border of the insert on of the smaller portion

of the long head* The remainder of the larger division of the
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muscle gives rise to a broad t™ugh fibrous sheet which Is continuous
with the insertion on to the femur, being fused with, and latter
appearing as «n extens on of the lateral intermuscular septum.

This sliest inserts from the feiur, along the lateral border of the
patella, fuses with the lateral bord r of the ligameatum patellae,
into the entero-leteral surfsee of the fibla and into the lateral
surface of the head of the fibula (superficial to the short heed

of Bleeps), and finally Into the deep fascia over the lateral
portion of the leg* (Flgu e EB8).

The Short Heed of Bleeps is an entirely separate tauscle,
having no connect ons or fusions with my other muscles, not even
with the Long head* It i» divided into two distant bellies,
which arc separable from one another in their whole extent*

The siaalier head is superficial to the posterior portion of
the larger hand* It arises by a long thin tendon from the
lateral surface of the shaft of the femur below the greater
trochanter and Just proximal to the bony insertion of Gluteus
Maximus. nJbout half-way down the thigh the muscle belly commences*
It runs dietal.ly, diverging towards Its Insertion. It Inserts
partly with the tendon of the deeper portion of the short head of
biceps, but b, fer the greeter part of Its insertion Is into the
very danse d ep fascia over the lateral surface of the leg.

The larger deeper bally arises by fleshy fibres from the
distal two-thirds of the femoral shaft on Its postero-leterai
aspect, just posterior to the attachment of the Lateral inter-
macular septum. The muscle inserts by muscular and tendinous
fibres Into the lateral surface of the h”ad of the fibula and into
the deep fascia over the lateral and rnterior surfaces of the leg.
(figure 29).

Sonntag also finds the long and short heads completely separate
from one another. Re does not describe any division of the long

head and does not find such a large femoral insertion ae has been
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described above* The long head, according to this author,
Inserts Into the outer side of the tuberosilt:y of the tibia, end a
fibrous expansion connects It to th® external femoral condyle*

H reports Chureh rs finding th® insertion into the capsule of the
knee Joint* pick reviews the literature dealing with the long
head. He points out thet Vrolik, ruvernoy and Huxley regarded It
as a piece of the gluteus mcxlraua, whereas Blsohoff, lleake and
longer showed Its true character*

Boyer gives tha insertion of the long head ns being into the
distal two-thirds of the lateral edge of the posterior surface 0f
the femur along the attachment of the vastus externue and into the
strong integument-ilka fascia of the knee end leg region which
fastens over the capsule of the knee Joint, to the outer oondyie
of the tibia, the head of the fibula r-ad the proximal one-third 0f
the intermuscular septum between the peroneus longue end the flexor
digitorum flbulerls* she mentions thrt *h a long head on one side
of her orang could be divided into two parte by a line 6 eras, from
the origin extending to the Insertion Just above the lateral condyle
of the femur*

The origin of the ihort head Is found to be from the distal
two-thirds of the femoral shaft parallel and Just medial to the
femoral Insertion of the long head* Its insertion fuses with the
tendinous fibres of insertion of th3 long head, but nevertheless,
there is no fleshy union betwo n the two heads*

aonntng reports the short head as arising from the third
guarter of the shtft of the femur on its posterior aspect; it is
Inserted into the h ad of the fibula &d the fascia over the
gastrocnemius. Flak gives a very long origin from the femur, end

Bahum mentions union w.th the long head nt its insertion*

-izm?"ic .ho./:.;: This If*rge muscle arises by the Common Hamstring

Tendon from the iaehi&L tuberosity, being medial to the origin of
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BLoopa faiaorlo, end lateral and superficial to the origin of
:eailaanibrcjioaus. (Figure 29), It broadens out after po.oelng a
little way down the thigh, and develops two strong, round tendons
in its substrnce, one tendon being fro© the superficial edge of the
made, the other fro© the deep edge. a tough membranous sheet
continues down the muscle belly between these two tendons (which
are about of e”ual size) for the whole distance to their
Insertions. (Figure 31). The deep tendon inserte proxim&i to the
superficial tendon. The whole Inserts into the aatoro-medlaL
surface of the shaft of the tibia in the whole of ita proximal
one-third* Ita insertion is deep to that of Gracilis. The lower
border of the lower tendon hrs an extensive attachment to the deep
fascia over the posterior surface of the leg.

fonntag describes the insertion of this muscle as being by an
extensive aponeurosis into the deep fascia in the upper third of
the Inner side of the leg. Boyer gives the insertion as being

both into the tibia as well ©s the deep fascia of the leg.

~ : . This muscle was found to have a fibrous origin
from the medial "limb* and medial half of the concave distal border
0? the Common Hamstring Tendon from the ischial tuberosity. It
IS deep to the origin of semitendinosus. (Figures 28, 29).

After passing distilly and medially as a thick, flat belly of
bus0l6 it gives rise to a stout tendon which inserts into the
medial surface of the head of the Tibia, into the adjacent deep
fssoin, into the posterior obligue ligament of the knco-joInt and
finally it extends over the popliteus.

lioontng records the insertion as being into the Internal
tuberosity of the tibia, with no expansions into the fascia of the
leg. Boyer describes a fleshy rounded attachment to the medial

tuberosity of the fib'!a under-neath the medial collateral ligament

of the knee.
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m TO XU» The muscle was found to arise by a fiat membrane from
the anterior edge of the Iliao bone from the interior Superior
Iliac spine to Juot above the enterlor inferior iliao spine, and
it appeared to gain some attachment from the adjacent aponeurosis
of the abdominal wail and from the fsaoia covering the lliacus
musclee its nofit proximal part Is wedged ti/~itly between the
Scansorlus rnd the lliacus* It inserts by a tough membrane into
the lower half of the upper third of the tibia on its antero-
medial surface, «nd into the deep fascia of the leg* (Figure 30).
; onntag does not describe such an extensive origin, it being
in his animal only from the ilium below the interior superior
3pine*  The insertion is also not as extensive as the one
described above and it tends to be higher up the tibia* He
describes it es being into the upper three-quarters of an inch of
the inner border of the tibia* Flolc describes a more extensive
origin from the ilium, end its Insertion lower down between the
upper and m'.ddle thirds of the tibia* Lunger states that it is
insert© 1 into the deep fascia of the leg* Boyer describes the
origin of this muscle ns being below the interior superior iliao
spine from the aponeurotic fascia of the abdomen which covers the
lateral e’ e of the iliacus made* None of the fibres arise

directly from the bone apparently*

rw; »tTe it The Kuaole arises by a single continuous head of
origin from the interior Inferior Iliac i.pIn© and from the bone
posterior to this to Jiv.t above the acetabulum, over its centre.

It is wedged in between the Iliacus anteriorly and the Scanaorlus
posteriorly* From this origin the ssuscle passes dietally twisting
in such n manner that the portion arising fro*, the inferior spine
becomes superficial, whilethat from the adjacent bone becomes deep.
It is & bi-penmte msele *nd remains an entirely sep&rete entity

ban the thigh.
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It Inserts Into the superior border of the patella and fuses
at the sides with the tendons of Vastus Lateralis end Vastus
Medialls. (Figures 28, 29, 30, 31).

Sonntag also finds only one head of origin, end his
description of the muscle corresponds closely with the above.
Boyer describes a double origin: "from the lateral surface of the
llium at a point 1.7 era. above the acetabulum from a tuberole
corresponding to the anterior inferior lliac spine of man, and

also by a reflected tendon posteriorland Inferior to the lateral

attachment . Hepburn found this double origin in all anthropoids
exoept the gibbon. Primrose found only one point of origin in
his our&ng.

\VAsi)US LAPSEA .IS; This muscle was found to arise by tendinous
fibres from tklle anterior border of the ilium just beneath the
origin of Rectus Femoris and from the anterior surface of the Ilio-
femoral ligament running diagonally downwards and outwards towards
the greater trochanter; by a thick tendon from the greater
trochanter of the fenrur directly distal to the insertion of gluteus
oedius and being almost continuous with the insertion of soansorius,
by fleshy fibres from the proximal three-quarters of the shaft of
the femur on its lateral surface, the origin being adjacent to the
attachment of the lateral intermuscular septum; and finally from
the lateral intermuscular septum to a considerable extent.

The muscle fuses almost Immediately with the mass of the
Vastu3 Intermadius, so that it cannot be satisfactorily divided
into a separate belly of muscle. It inserts by a broad membranous
tendon into the lateral s™de of the tendon of Rectus Femoris; into
the upper and lateral borders of the patella; into the front of
the lateral condyle of the %ibia, covering and to a large extent
replacing the antero lateral part of the capsule of the knee-joint.

(Figures 28, 29).
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Jonnteg gives a much simpler end less extensive origin for
this muscLe* He found it ©rising from the outer border of the
Unea aspera and from the upper third of the septum between Itself
sad the biceps rausole* There does not appear to be the same amount
of fusion with the vastus intermedlus as is described above#
Boyar mentions the origin of Vastus Factemus to hF.wve two upward
extensions, one on to the lower part of the lateral aide of the
greater trochanter md the other on to its medial ©ae-third in such

& way that these two parts embrace the insertion of the Ceonsorlus*

7-PTIJJ W.Tila13: The muscle takes origin b. fleshy fibres from the
distal portion of the trochanteric line, from &line respreseating
the spiral line in the human, from the lines, aspere in the upper
three-quarters of the shaft of the femur, from the upper p rt of
the -*dial inipre.condyl&r line end from the medial inte*mReular
septtut*

The mode la a fairly separate entity, fusing with the Vastus
Interraediuss only in the lowar helf of the thigh, arid then fusion le
not complete - the lateral portion of the muscle remaining free*
(Figures 3D, 31, 32}.

It inserts by a very wide flat tendon into the medal border
of the tendon of rectus Femorio, portion of the fibres passing deep
to this tendon and fusing with the medial border of the tendon of
Insertion of Vastus Lateral!sj into the upper and medial borders of
the patella; Into the medial border of ligamentun Fatell&e; Into
the hea 1 of the tibia, medial to the insertion of the Xigamentiua
patellae; and finally Into the deep fascia of the leg*

Doantsg reports thls made to be fused with the Vsstus
Interoe&ius# He- gives a less extensive origin than the one
described above* He finds it arising from the lower two-thirds of
the lines asnera and from the septum betwo n itself and the

Adductor Magnus.
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2. "™MUS. 7ha origin of this muscle is by fioahy fibre*
from the proximal three-quarters of the shaft of the femur on itB
if.ter]el# anterior end isstdial earfaces, extending prcocimlly as
far ne the troahanteilo line* It inserts by tendinous fibres
into the upper border of the patella. (Figure 32).

Boyer records this masole as having & very narrow proximal
origin. She states that it seems *© bo crowded la between the
other two no e distinct muscles. Fiofc states that the quadriceps
is as in Kan, but Hepburn points out It Is not so easily separable

into its component parts as in the human.

ft ACILISI lhe origin was found to be from the easdial half of the
upper border of the imbic Crest, from the lateral portion of the
whole of the symphysis pubis; and from the anterior portion of
the iachio-pubic ramus*

It is a very large bulky muscle which passes down the medial
border of the thigh to its insertion into the upper portion of the
proximal second Quarter of the shaft of the tibia on Its antero-
aedlal surfnee, a op to the insertion of sortoriuo. It also has
u wary extensive insertion Into the deep feacia over the whole of
tho medial surface of the leg. (Figures 28, 30.)

Sctmtng describee the origin of the muscle as being by an
aponeurosis from "the frost of the aymphyais end upper pert of the
ascending ramus of the pubis”* Boyer finds the gracilis arising
from the horizontal ramus of the pubis; from the body close to the
symphysis and from a portion of the descending ramus, - a
O scriptlon resembling closely the one given above* primrose and

Pick state fchet 'ha origin did not extend to the pubic rami*

TECTULZXAJiit  This mooie tastes origin by fleshy fibres from the
horizontal ramus of the pubis, lateral to the pubic tubercle, and

from the fascia covering It* The muscle passes dovw”srde, back-*
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wards end laterally In clous association with the Adductor bangua*
It Inserts into the femur below the lesser trochanter in the line
directed from the lesser trochanter towards the upper part of the
linos, asper** {Figures 30t 31# 32)*

Hepburn states that there Is close association between the
adductor xougua and the pectinous in the gorilla and or&ng* and

that the poctineus sometimes takes up a port of the longus*

MPATHIQ aCCE3SOBIVss The origin of this muscle Is from the
©etfial portion of the pubic crest end from the lateral portion of
the whole of the symphysis pubis* it Lies immediately d”™ep to
the Gracilis and arises adjacent to it* (Figures 31, 32)*

It inserts half-vmy down the thigh by aponeurosis into the
Uuea aspero, doing in close opposition nnd tctuully inserting with
the Adductor Magnus* fhe Belly of thla muscle covers the medial
ho f of the Adductor Brevis Muscle, the obturator Kxtemus Muscle
(a large amount of fat aapnrating them) and the upper portion of
Adductor V gnus LluscLe*

Boyer describes this rat?tcle as being wider end stronger then
either the loajus or brevis* ?ho gives an origin and insertion
resembling closely the above dex»cription* Tin mitwoie, she states,
could be d scribed be prrt of either the Adductor brevis or the

Adductor magiias* Primrose includes It ns mnrt of the Adductor
argnus =

adttjptor Mrai  This lausolo was found to txriae by fleshy fibres
from the pubic bow on ita outer surface, extending from the
symphysis pubis to Just deep to the origin of the Adductor ongus*
It3 origin lies deep to tha origins of Grr.oilta, Adductor
Accessorius and Adductor ongus* Deep to it lies the Obturator

extemua* (Figures 3Qf 31, 32).

It Inserts into the posterior surface of the upper one-guarter
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of the shaft of the femur, between the Insertion of the peottneus
medially sad that of Adductor Magnus laterally*

llonntag gives u similar description of the nurele* Boyer
mentions that the muscle csn bo separeted into two parts whLoh
fuse again into a single muscle* Hepburn also found this muscle

Ik the oux«ng to be partially separated into two divisions*

ANtTOB hOfbu;: Thi e asiecle was found to take origin from the
pubic crest, being Just medial to the pectineus origin*

It inserted by tendinous Into the posterior surface of the
uhaft of the femur in its lower third quarter, medial to the
Insertion of adductor Brevis* (Figures 30, 31, 32)*

ronntag deacr.bes the lau&cle very much the same as the above*
Fiolc states that it arises in the adult from an ilio-pectineal

tuburole*

fAUTO  invGtitdSi The origin wns found to be by fleshy fibres from
the whole of the iochlo-pubi o r*nus extending from the lower part
of the symphysis rmbie right up to the ischial tuberosity* It
ftloo gains some attachment from the medial border of the rofaman
fenden of the hamstring muscles* (Figures £8,29,3 '3.1,32) =

The muscle inserts into the posterior surfeoe of the whole of
tho shaft of the femur in a eomevdiat diagonal manner, the upper-
most fibres which come from the lower p:.rt of the symphysis pubis
inserting Just beneath the posterior and distal portion of the
greater trochanter of the femur, viiile the fibres arising near the
ischial tuberosity Insert Into the Adductor tubercle on the medal
cpicondyle of the fenur* Tho rciaaind®;* of the muscle fibres
insert between these t'« extremes. The iaohio-eonOylur portion
of the muscle separates off us a “uito distinct belly in the

filst&l htXi of the thi®i*

Jicnntag finds a no e extensive origin, as in his animal the
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tho muscle arose from the entire lenrth of the symphysis pubis «
not Just from the posterior part as described above* Boyer, on
the other hand* does not find the origin extending as far forwards
as the symphysis, but gives the ettechiasnt as from the lower
portion of the inferior ramus of the pubic bone, from the Inferior
ramus of the ischium, and from a portion of the Ischial tuberosity.
.dcnntag finds the muscle divided into two parts, and Beddnrd
also finds this division* Boyer describes the muscle as being In
three fasciculi, approximately the ;aud as in Ma#  Hepburn found
that among the anthropoids the adductor magaus of tho or&ng was the

most like that of mar#t

ILIO*g”™On3t The portion of the muscle mans representing the psoas
Major arises from the rutero-latoral surface of the lower half of
the lest thoracic vertebrae end from the antero-lateral surfaces
md transverse processes of all the lumbar vertebrae* The fibres
pass dlstally me! at the pelvic brim it fuses with the fibres of
the ill ecus muscle*

The Hiecus muscle arises from the whole of the pelvic surface
of the iliac wing* This Is comparatively a large area and it gives
rise to a comparatively large musoiee The fibres converge distally
ad on the medial side become fused with the psoas mss# The
whole passes Into the thigh as the iiio-psoas column, to come to
insert into the lesser trochanter of the femur and for a little
distance below this* (Figures 30, 31, SB),

Boyer gives a similar description of the muscle, but finds the
origin of the psoas major to be only from the antero-lateral sur-
facea of the four lumber vertebrae end their transverse processes.
Bryce states that the psoas tat-gnus end iliucuo occur in lower
animals as separate muscles* lonntag states that the psoas major

arises from the last dorsal end ail the lumbar vertebrae*
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CBIU .aTOR EXT ;H1US: The origin was from the margin of the
obturator foramen formed by the superior ramus of the pubis, the
boly of the pubis, the inferior ramus of the pubis, and the
anterior part of the locker raaw of the ischium, together with
the origin from the obturator membrane*  The muscle converges
laterally to peas in ft groove Just posterior to the Acetabulum,
giving rise to a tendon which inserts Into the trochanteric fossa
of the greater trochanter of the femur* The tendon is in very
close association with the ten .on of the obturator intemus, which
Inserts Just above it*

Soontag states that he found the origin of this muscle much
the aa-a¢ in the our&ng aa it is in mene Boyer describes the
origin ra being from the Inferior and superior rami of the pubis
end immediately lateral to the proximal attachmente of the
adductoroo brevis, accessorius and ranrnus, and from the medial
one-half of the obturator membrane* She indicates that the
trochanteric fossa is used for the insertion of the tendon of
obturator intemus as well as for the insertion of the tendon of

obturator externus.

54



&IX.::;;j CA? mMS ~m AD DORSUM OF FOOT,.

TIBIALIS CIT io0.: This made was found to arise by fleshy fibres
from the lateral condyle of the tibia; from the proximal half of
tho {interior surface of the shs?ft of the tibia; from the proximal
two-thirds of the Lateral surface of the tibia; from the proximal
and medial portion of the Interosseous membrane In the proximal
half of tho leg, in a triangular fashion; end finally it also gains
attachment from the dense deep fascia, especially in its proximal
portion where the extensions of the insertions of Biceps femoris,
neraltondinosus end Graoilis overlie it* (Figures 33, 34, 36).

There i1s no septum worthy of note between this muscle and the
Extensor Dlgitorum 'anguo#  The muscle belly rune distelly and
medially, and after passing under the Extensor retinaculum it gives
rise to two distinct tendons, the larger posterior one inserting
into the medial surface of the medial cuneiform bene, and the
smaller anterior one Inserting into the medial surface of the base
of the first metatarsal* (Figures 3?7, 36).

conntag describes this muscle as actually splitting into two
bellies, each of which gives rise to a tendon*  The insertions
are into the medial aspect of proximal end of the first metatarsal,
tad the other is into the plantar aspect of the internal cuneiform
and Joint capsule*  He doss not mention the muscle ea taking
origin from the Interosseous membrane or from the deep fascia and
tendinous expr.nstons of the leg; Boyer, on the other hand does
oention these*  This latter authortfound the muscle belly to split
into two parte only in the most pert of the leg*

EYTKNdQft HftLLUCIB UftiGUa;  The muscle takes origin by fleshy
fibres from the middle one-third of the antero-modial surface of
the shaft of the fibula, medial to the origin of Extensor

Digitorum ongus, and from the adjacent portion of the Interosseous
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aeiabmie. tt passes distaliy tnd slightly medially under the
rxtensor Retinaculum find gives rise to a small tendon, passing
anterior to the tendons of Tibialis Anterior, which inserts into
the dlstsl phalanx of the Hallux* (Figures 34, 35, 36)*

Sormtag found a much more extensive origin for this muscle*
H describes It as coming from the upper three-quarters of the
inner surface of the shaft of the fibula* Boyer gives a email
aid fttirly weak origin for this mode, - from the anterior
surface of the interosseous membrane at the central region of the

leg* jbhe mentions no bony origin for this muscle*

1>X? Hop dtorTO-IUH 1.ONCPI: The mode arises by fleshy fibres
from tlie aatero-laternl surface of the lateral condyle of the

head of the tibia; from the anterior surface of the head of the
fibula; from the antero-nedl&l surface of the shaft of the fibula
in Its proximal half; and from the dense fibrous shoot lying
between this muscle r.nd the leroncus oogus* (Figures 33, 34)*

The rauacle belly runs directly distaliy converging as it does
ao, and under the Fxtenaor Retinaculum it gives rise to a strong
round tendon, which, on the dorsum of the foot, splits into three
portions, each of which goes to supply one of the lateral three
digits of the foot* The most medial band, which runs on to the
third digit, gives off a small slip medially about half-way down
the foot, this running on to the second toe end acting as an
extensor tendon for this digit. (Figure 35)*

All these extensor tendons fre very wide fist bands which
spread out for a considerable extent over the metatarso-phaiangeal
jo.ate* Here they receive the tendons of the iumbrloaies rnd those
of the interoasel* After extending distaliy ao broad fibrous
sheets which cover the dorsal surfaces at the phalanges, they

insert into the besc of the distal phalanx of the lateral four
digits*
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oonnt&g fin b the f bulnr origin to be more extensive,
describing it as being from the upper two-thirds of the inner
surface of the shaft of the fibula* Boyer records the origin of
the mnsole as being from the proximal three-fourths of the inter-
muscular septum which separates the peronel group from this muscle,
from the lateral tuberosity of the tibia and from the inner portion
of the head of the fibula*

5XTKH3QH DIG'Torua B KYIS: The muscle is divided into two separate
find distinct parts; - thst medial portion supplying the Hallux,
which may appropriately be celled the Fxtensor H&llueis Brevis,

T3 tine remainder of the muscle which Is lateral to this* This
latter portion may really be celled the Extensor DIlgitorum Brevis
since It supplies the middle three digits* (Figures 34, 35)*

The Kxtenaor Halluois Brevis arises by fleshy fibres from the
upper portion of the lateral surface of the mterior half of the
Calcaneum; from the medial surface of the tough fibrous sheath of
the Extensor DIlgitorum Longus tendon; and finally from the inferior
border of the Extensor f.etinaeulum, medial to this Extensor
Dlgitorum longua tendon*  The raueole-beily passes almost directly
medially and gives rise over the first earpo-raetatsrsal Joint to &
strong flat tendon* This structure runs on the dorsum of the
first metatarsal and inserts into the base of the phalanx of the
Haelux on its dorsal surface*

The Largs lateral mass, supplying the middle three digits, can
be divided off into two laminae, - a sqgpll superficial one rnd a
large deep one* The superficial lamina arises by musculo-
tondinoua fibres from the upper half of the lateral surfsee of the
anterior two-thirds of the Calcaneum and from the lateral portion
of the Celcaneo-Cuboid ligament* It divides into three well
defined belli© e, a largo medial one ind two smaller laterel ones.

Each of these gives rise to a long slender tendon which inserts inte
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the lateral half of the xtenoor tendon of the Extensor Digitorum
Lotigus muscle on the orsura of the rigit concerned* The medial
belly supplies digit two, the middle belly digit three, and the
lateral belly digit four*

The deep lamina arises by musculo-tendlnous fibres from the
whole dorsal surface of the fuboid and lateral cuneiform; from the
bases of the third, fourth tnd fifth netatrratals and the various
ligaments and capsules joining these bones; from the dorsal
surface of the capsuii© t=d ligament of the calcanso-euboid joint;
and finally from the medial aspect of the tendon of Peroneus Brevis
Juot before it inserts* It runs distally as a large flat sheet of
muscle, which, on reaching the level of the distal quarter of the
shafts of the metatarsals, divides into three bellies, the lateral
one being the smallest* Each gives rise to a broad ten on which
faces with the corresponding tendon of the superficial lamina on
its deep surface, just before it Inserts into the main extensor
sheet of the digit concerns™**

The fifth digit has no short extensor*

;onntag reports this muscle as arising from the caleaneum by
four bellies which are separated by septa* He mentions no further
origin and does not indicate that he found the muscle divisible Into
two laminae*  Boyer, likewise, describes the muscle as consisting
of four distinct spindle-shaped muscles, each of which arises
lorjeaiateiy as e separate portion* The origins are from the
superior and lateral surfsoe of the caleaneum, in close relation to

the tendons of the peroneus Longue and peroneus brevis, inferior to

the fibular malleolus*

PEpirus LCXKIUS. The origin is from the entero-later&l and lateral
Bur'rces of the head of the fibula, of the proximal half of the
shaft of the fibula; from the intermuscular septum; and from the

Tory dense fascia overlying it. (Figures 33, 34, 39)*
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The tondon posses down to the lateral edge of the foot,
grooves the Cuboid os it passes round into the sole of the foot
which it crosses, end Inserts into the lateral surface of the base
of the first metatarsi*!. (Figures 46, 48).

Conntug describes & muscle which resembles closely the one
above. similarly Boyer reports a muscle resembling in origin and

Insertion the above muscle.

PKROTTStrs nr vis: The muscle arises from the lateral and antero-
lateral surfaces of the middle half of the shaft of the fibula and
from the adjacent Intermuscular sopturns. (Figures 33, 34, 39).

It gLves rise to a tendon which passes round und*r the
lateral malleolus, coming to insert into the lateral surfece of the
bp36 of the fifth metatarsal bone. (Figure 45).

sonnteg's muscle resembles this closely, but he describes the
tendon on one ~lde dividing into three parts. Hepburn also found
th"t the tendon on one side divided into slips. Boyer describes
the origin as being from onLy the middle one-third of the lateral
surface of the fibula, the intermuscular septum, and from the over-
lying fascia. No mention Is n*tie of the ins rting tendon dividing

into slips.

flaSTP-OCiriguS: The muscle consists of two well-defined bellies,
the larger medial one slightly overlapping the smaller lateral head.
The Medial belly arises by a tendinous end u caiscuUr origin. The
nsdiel portion of the origin is ujiely by tendon, arising from the
popliteal surface of the femur Just proximal to the medial condyle.
It fuses to a slight extent with the tendon of the ischio-condylar
part of the Adductor Magnus which attaches to the Adductor Tubercle.
The muscle arising from this tendon forms the whole of the super-
ficial portion of the medial belly of Gastrocnemius. The

remainder of the origin of the medial belly is by fleshy fibres from
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the popliteal surface of the femur directly above «mnd sl.ghtly
lateral to the attachments of the tendinous portion* It also has
some attachment to tie posterior liniment sad capsule of the knee
joint* This fleshy portion gives rise to a broad fist tendon in
the upper one-third of the leg which forms the deep surface of the
medial belly of gtetrocnemlus, end it !s with this structure thst
the tendon of coleus fuses*

The lateral belly arises, together with the femoral heed of
the Flexor Fibuleris mucele, by tendinous fibres from the popliteal
surfue© of the femur Just above the lateral condyle, end extending
on to the adjacent lateral sur "nee of the dletui portion of the
femur* it also has a very firm attachment to the knee Joint, so
ouch so thit it apparently forms th-'t portion of the cepsule* The
fibres are closely adherent to those of the femoral origin of the
Flexor Fibularis, being superficial and slightly medial to them*
The lateral belly tuna dlstally and medially into the lateral e ge
of the tendon on the deep surface of the Medial head of the
Qaatrocaeadus*  This combined tendon, having incorporated the
tondoa of the SoLeus muscle, becomes the tendo Achilles, which
Inserts into the middle of the posterior surface of the onlcaneum*
{Figures 33, 36, 37}*

dotmteg does not mention the lateral head of the muscle as
arising in conjunction with the long head of the flexor flbuleria
ouscie, but Boyer describes such a condition* The former author
reports the lateral belly to be thinner but wider than the medial
belly, while the latter author states that she found the two

bellies equally developed*

a0 KUS  The muscle arises from the posterior surface of the head
of tne fibula, end the posterior surface of the superior tibio-
fibular Jo nt* At its origin the muscle is wedged in between the

lower bord r of the Popllteus jznd the medial border of the Flexor
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Fibul. rls. The belly passes medially then bends downwards, swell-
ing out diatully. It is a very small mtisole end Is completely
covered by the medial belly of the Gastrocnemius. It gives rise
to a thin flat tendon which fuses with the tendon of the medial
belly of the Gastrocnemius to form the tendo Achillea. (Figu e 37).
No tibial attachments are found by ”“onntag or Boyer. The
latter author, however, describes a large muscle, stating that
this rnusole broadens to the same width as the gastrocnemius and
remains practically the same size until it beeo:»s entirely
tendinous, that is, apparently low down In the leg. Just before

its atti shnent to the ealennoum.

CEMIS TS'THB:  This muscle was not found. This absence
appears to be constant for the orang, and indeed, for* the other
anthropoids and lorer apes. Boyer states thst though its develop-
ment is often correlated with the erect posture in msn, it Is

found in lo*rer aammals.

PLaNTa;l; : This eiibcLo was absent. N"annteg does not describe
Lt, and Boyer states thrt the muscle could not bo found on her
Drang. Primrose uuotes on© cnee on record having been found 1In

the orang.

0?,[? U: This was found to be a large thick triangular musole
eltusted deeply on the posterior surface of the leg Just below the
bice Joint. (Figures 36, 37, 38, 39). The apex is the origin of
the made nnd this oan be divided Into two heads - a superficial
tad a d ep head.

The superficial head arises by tendinous fibres from the
inferior port on of the lateral surfaoe of the lateral eploondyle
of the femur, slightly above tnd even confluent with the capsule
of the knee Joint, lying deep to the lateral collateral ligament

of the knee Joint. These fibres of origin fuse to » great extent
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with the oaosule of the Joint*

The deep heed, which corapr’ ses the mrjor portion of the
origin, art#*a from the *113tnl holder of a email tridicule rly
Jtttoed piece of fibro-errtSinge situated within the oc.pva.le erf the
Joint ltaelf* This osrt’'lee la v»ry firmly attached to a con-
spicuous groove on the lateral surface of the lateral con 'yle of
the femur by perns aO a thick fibrous bend, the lower border of
wtleh sends r. conside able slip down to the hend of the fibulLa*
The dees ourft?eo of the fJb-o-certllego shows two v.el 1-car rke&
articulating surfaces - a lerg© lower one for the lateral portion
of the heed of the tibia, and a smell upper one for the beck of
the lateral nenlseus of the knee-joint*

The fibres arising from this deep head pass ilownwrrda and
backwards, pl®*e© the ottpsale of the knee-joint, end then fuse with
the deep surfsee of the superficial head of the muscle* The whole
proceeds raedliclly end dlIstnlly, diverging to form a thick fleshy
belly which Inserts into the proximal two-fifths of the postero-
medial surface of the shaft of the tibia*

sonntag states thet he found no trace of a division Into two
parte. The origin of the muscle Is apparently entirely extra-
OHpsular, since it is described es being simply by a thin strong
tendon from the lateral epicondyLe of the femur.

Boyer does not find the muscle divided into superficial end
deop herds, but. the origin g.ven resentoleo the one deser'bed above*
It ia by a strong narrow tendon from the tuberosity of the lateral
condyle of the femur behind the lateral collatersi ligament of the
knee Joint and below the ooion attachment of the gastrocnemius
rad flexor digitorurs fibuleris* This tendon passes over the
latere! condyle of the tibia at which point a sesamoid bone |a
embedded in it* There eve no indications in the description

that this is intracapffiiler*
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yXO'- -'G:?y tia .sigu-i This ouscle, also kn”~o aa the Flexor
?ibittlta# was found to t?'k# origin frora the posterior eurfeoe of
the proxicial three-* uarters of the sh»?ft of the tibia, excepting
ta t area of the bone used fo the insertion of the popilteus.
It olso gains origin from the dense aponeurosis over the Tibialis
osterior cmsole, edad by this mnma galas indirect estt- cfaasat to
the nodial ourft*oe of the a >pfsr hfif of the fibu~«. The distal
p*8rt of the maole arises froo the interosseous Medbr*na distal
to tho origin of the Tibialis -osterior. {Figures 36, 37, C-8).

It gives nee to a powerful tendon which passee round the
riedl& mlleolm hetm n the tendons of tibialis posterior rad
thet of flexor flbuli.no. ta the sol© of the fo.t It sputa into
two tendons, the raedl&i one inserting into the base of the distal
phalanx of the leeoad Digit, the interai. inserting into the base of
the distal phalanx of tho fifth digit, - after it hra given off &
ozmil slip high UP which fusses with the tenion of Flexoc Digitorum
Brovio Inserting Into the fourth digit. (Figure 43).

3annteg describes this ranuoie ra arising from the upper two-
thirda of the Inner ourfcce of the shaft of tho tibia alone,
iantlotting no other rtti chmoats. He finds the tendons ere
inaartoi into the second, fourth end fifth toes, the tendon to the
fl.Ath too being s-Leader* Ho states thc.t there is individual
veriution in the disposition of the tendons of the flexor flbuTzie,
flexor tibialis, m3 flexor digitoruni b ©vis. Hepburn end rick
give the insert on as the second sad the fifth digits.

Boyer finds the ousel© arising from a very narrow line of
fett&chnent on the inner anterior bo d r of the proxtar.il two-thirds
of the fibula, but its strongest nttnehaent 1le ta the antero-

Internl surface of tbs proximal th?ee-fourtha of the tibia*

?he ten son of insertion Is described es splitting into three portion*

the toedial tenion inserting into the second digit, the lateral tendon
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insorting into the fifth digit, and the middle tendon fusing with
the tondan of the flexor digitorum brevis which goo3 to the fourth
toe* Thus Boyer's muscle corresponds very closely with the musole

described above*

LUVBIItGH¥.LIt  Four lumbrical muscles were fountain the foot*
(Figures 45, 46)* The first lumbrical arises from the plantar end
medial surfaces of the deep flexor tendon to the second digit,
(I*e* the medial tendon of the flexor digitorum longus)* It
passes forwards as a thin column of muscle which gives rise to a
small flat tendon* This Inserts into the medial border of the
extensor tendon on the dorsum of the second digit*

The second lumbrical arises by two heads: one from the
plantar and lateral surface of the deep flexor tendon to the second
digit, the other from the plantar surface of the tendon of flexor
f buinris to the third digit* The origin extends much further
backwards along the tendon than the first lumbrical* The two
heads fuse end give rise to a tendon which Inserts like the others
into the extensor sheet on the dorsum of the third digit*

The third lumbrical arises from the plantar end medial
surfaoes of the deep flexor tendon to the fourth digit, its origin
extending up the tendon as far as the bifurcation of the flexor
flbul&ris tendon* In size it equals the second lumbrical end is
about twice the size of the first or fourth lumbricales* Its
tendon inserts into the medial border of The extensor tendon to
the fourth digit* Boyer describes a double head of origin for
this muscle*

The fourth lumbrical arises from the medial surface of the deep
flexor tendon to the fifth digit, its origin extending up as far as
the base of the fourth metatarsal* Its tendon passes round the
medial side of the fifth metatarso-phalangeal Jo nt and inserts

Into the medial border of the extensor tendon of the fifth digit*
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Boyer and Sonntag describe similar arrangements for the

lurabrlcels* Primrose found the fourth lurabrieal to arise by
two heads*

AEXOR Ha- UCts '.QNflUThis large mscle, also known as the
Flexor Fibularis, was found to arise by two heads, a superficial
nnd a deep. (Figures 33, 37, 38).

The superficial, long, or femoral heed arises by tendinous
fibres from that area of the distal end of the femur where
popliteal surface find lateral surface merge, Just proximal to the
condyle, and being deep and somewhat lateral to the origin of the
lateral belly of Gastrocnemius, fusing with this structure to sor®
extent* It also has attachment to the postero-later&l portion of
the capsule of the knee Joint, actually appearing to replace part
of the capsule* The thick and elongate! belly covers tooot of the
posterior surface of the deeep belly, and eventually gives rise to
a flat, thin, wide tendon which fuses with a dense aponeurosis on
the distal portion of the deep head*

The deep head arises by fleshy fibres from the posterior end
lateral surface of the head of the fibula; from the proximal two-
thirds of the shaft of the fibula on its posterior surface; and
from the Interosseous membrane, adjacent to the distal portion of
the fibular attnehment* The muscle gains further origin from the
posterior part of the lateral ligament of the knee-Jo.nt, from the
Inte; macular septum separating it from the peronei muscles, and
finally the lateral surface of the muscle gains considercble
attachment from the extension of the insertion of Biceps femoris
and from the deep fascia*

The distal pert of the muscle g ves rise to a strong tendon
ishich passes round the medial malleolus, medial to the flexor
digitorum longus* In the sole of the foot it splits into two

tendons ishlch attach to the base of the distal phalanx of the third
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nnd fourth digits. (Figure 46)*

vionntug airniiariy describes t o heads of origin for this
muscle, but ho does not find -uoh an extensive origin for the d ej
head, thia part springing from the hoed rad only the upper half oi
the shaft of the fibula. Kopbu n and Kick apparently give more
Limited origin to the muaole then even onntag. Insertion agrees
with the above deaor ptioa, there being no tendon to the he,lux

Boyer gives a description of this muscle nh eh corresponds

very olosely to the muscle described shove.

TIBlaLIS ITT .10. : origin is from the lateral and postero-
lateral surfaces of the proximal one-third of the shaft of the
t.bia; from the posterior surface of the .uporior fibulo-tbiol

jo nt; from the medial surface of the proximal half of the shaft
of the fibula; end from the whole of the posterior surface of the
interosseous membrane in the proximal half of the leg.

(Figures 38, 39).

It gives rise to a lon* sien ler tendon which passes round the
medial malleolus in its own fibrous comportment, medial to the
Flexor Digltorum Langus. (Figure 48). It inserts into the
navicular and medial ounolform bones on their plantar surfaces;
Into the Intermediate and lateral cuneiform bones; into the
sheath of the peroneus langus; and into the bases of the second
wad third metatarsals rnd portly into the fourth.

Boyer gives the origin as from the proximal two-thirds of
the interosseous membrane, the medial border of the fibula nd the
lateral bord r of th tibia. Frimrose found the origin limited

to the upper one-third of the leg.
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NU3CLF3 0? THE SOLE O THE FOOT.

ABDUCTOR Ha JUCIS. The origin wes found to be from the medial
surface of the posterior tubercle of the calcansum, 6nd from the
mediel border of the plentar aponeurosis to a great extent. A
little more then the lateral half of the belly of this muscle
arises solely from the plantar aponeurosis.

It gives rise to a long flat tendon which inserts into the
medial surface of the base of the proximal phalanx of the hallux,
farming out as it does so. (Figures 36, 42, 43).

sonnteg mentions the calcaneal origin but not the attachment
to the plantar aponeurosis. Hepburn describes the muscle as
receiving fibres from the internal annular ligament and inner side
of the proximal pert of the first metatarsal bone* Boyer describes
the origin as being from the tibial and posterior surfaces of the
culoaneum end from the proximal portion of the plantar aponeurosis.
Primrose states thrt this muscle Is well developed in the

anthropoids and in all apes*

ABDUCTOr: DIGETI HINT13: The muscle arises by fleshy fibres from
the lateral surface of the posterior portion of the celcuneua and
from the adjoining plantar surface deep to the plantar aponeurosis;
from the plantar aponeurosis to none extent; fromlthe lower portion
of the Inferior Peroneal etinaoulum; and from the fascia
separating it from the Flexor Digitorua Brevis*

The musole ie thick and is oval-shuped* It converges
(interiorly to give rise to a thin tendon wh eh inserts into the
lateral surface of the base of the proxIntil phalanx of the fifth
digit, the tendon spreading fan-wise at its insertion, the upper
border becoming fused with the lateral e .ge of the e tnnsor sheet
of the fifth digit* (Figures 33, 42, 43)*

honntcg found the origin from the greater part of the length

of the os co-ids and from the sheath of the tendon of peroneus
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longus. Boyer finds the origin to be from the plantar and

fibular surfaces of the oalcsneom, the entire portion of the

tibiul edge of the muscle Jo ning intimately with the plontar
aponeurosis* The inserting tendon was found to split into two,
one pert blending into the dorsal expansion of the extensor tendons
end the other part - much the larger - fastens firmly to the
fibular surface of the fifth metatarsal near the metatarso-

phalangeal Joint*

FJEXOR PIGif01UC B1hVIS: This muscle is divided into a large
luperfieial head, which supplies digits two, three tnd four, and
a small Deep heed which supplies digits four and five*

The juperfieial head consists of two laminae, not uite
separable from one another* The larger d ep lamina arises from
the medial surface of the posterior portion of the calccneum, its
origin extending along the medial border of the inserting portion
of the tendo Achilles for some little distance* The smaller
superficial lamina arises from portion of the medial surface of the
posterior tubercle of the oalcnneum end from the plantar surface of
this tubercle* It also gains considerable origin from the over-
lying plantar aponeurosis.

The deep and superficial laminae fuse and then give rise to
three dlgitat ons: two small medial ernes and a large lateral one*
?ns medial digitalions supply the second and third digits. The
large lateral on© supplies the fourth digit. Their tendons split
ed let through the deep flexor tendons os with the tendons of
Flexor aublimls in the hand* They insert Into the middle of the
shaft of the middle phalanx of the digits supplied* The tendon
to digit four is Joined by a small tendon from the deep head*
(Figures 43, 44)*

This eedeep* tendon to the fourth digit comes off from the

bifurcation of the ten on of the flexor dlgitorum longus, it then
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pas ez forwards r.nd fuses half-tray down the sole* with the deep
surface of the tendon from the superficial heed of the naisoie to
the fourth digit* forming the greater pert of the ensuing eo anon
tendon* (Figure 45). The tendon to the fifth digit la very
email and slender* arising from a long thin msoie belly which
gains origin from the lateral side of the commencement of the slip
to digit four* from the flexor digitorum longue ten on*  This
muscle belly is much thinner end imch smaller then a lumbrioal
muscle of the foot* Its ten on inserts similarly to the other
tendons of this muscle, namely* by splitting and allowing the
deep flexor ten ion to pass through It*

Sonntag records this muscle as arising from the front and
inner aspect of the calcineum, end is partly overlapped by and
fused v,,th the abductor hailuois* He raent ons that the origin
shows a tendency to division into superficial and deep bellies -
divisions which would correspond to the laminae of the Superficial
head of the muscle described above* Ha gives the insertion of
the muscle as being into the second and third digits. Hepburn
mentions three tendons to the second* third and fourth toes* the
latter being a mere adjunct to the flexor digitorum loogus*

Boyer describes this muscle as consisting of a superficial «nd a
deep portion* but these correspond to the superficial »nd deep
I&olnae of the Superficial hea. of the muscle described above*

The origin of the superficial and deep portions of Boyer agree* to
6 great extent* with the origin of the superficial and deep

leiainae above*  This author (Boyer) finds the muscle giving rise

to four tendons wh.ch attach, not the middle as mentioned above*

but to the P'OXiml portion of the middle phalanx of the four

outer toes* Thus, the deep head as described for the muscle above*

IS not menttoned b any of these authors*
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PLKTO ) 6 TO!H aCCR3SG' 1US: This is found to be rather a an?LlI,
fiat, thin bjuccx©. It takes origin from the postero-lateral
port on of the plantar surface of the e&leaaeura, overlapping
slightly on to the adjacent lateral area; and from the tnterior
slope of the posterior tubercle of the cfilceneua. (Figure 45).
It lies deep to the origin of the Flexor Dlgitorum Brevis* The
masele belly gives rise to a slender tern on which fuses w th the
deep flexor tendon of the Flexor Digltoxura Longus to the fifth
digit* This, then, represents only the lateral heed as compered
sith the human medial and lateral heads*

sonntag reports this muscle to be absent la his oreng.
Boyor end Hepbu n, iikew se, failed to find the flexor digltorum
accessorius in their animalo. This muscle i. rlso constantly
absent in the gibbon, but it is p-esent in a rudimentary state in

the chimpanzee and gorilla*

AFXO UU3™D0la B VU The origin was f ora the a”dial portion of
the sheath of the Peroneus Longua; from the most anterior portion
of the sheath of Tibialis osterior; cad from the medial cuneiform
bone*

It insorts by a shoct tendon into the plantar su face of the
base of the phalanx of the Hallux- This little rauscLe is wedged
in between the adductor mass end the Opponens Hdlucis and is
differentiated from thes© with difficulty* (Figures 44, 45, 46).

lonnte, : and Hepburn both describe this muscle as consisting
of a large inner end a smell outer head. Boyer does not describe
two heads, and reports the origin to be from the tendon of the
tibialis posterior md the sheath of peroneus iongus near the
junction of the first cuneiform with the navicular and cuboid*

This author finds the muscle united intimately with the oprmens

halmcis*

AffXQ. DIGIT! MINIMI Bf. IIMS: The eaisele was found to tnfcs origin
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by fleshy fibre.* from the lateral surface of the b*ae of the

fifth metatarsal; from the Inter**!, surface end lateral half of
the plantar surfa.ee of the shaft of the fifth metatarsal in Its
whole length (except for its most distal portion); from the
extension of the insertion of Peroneus Brevis aid from the anterior
portion of the sheath of the Peroneus Loagus#

It inserts by & short stout tendon into the lateral surface of
the bese of the proximal phalanx of the fifth digit#

(Figures 43, 44, 45, 46).

A small thin lamina splits off superficially end gives rise to
a long thin tendon which passes along the Icteral side of the
flexor tendons ?nd inserts into the lateral bord r of the extensor
tendon of the fifth digit, half-way down the shaft of the proximal
phalanx#

Sonntag reports the origin to be simply from the plantar
aspect of the fifth metatarsal bone and sheath of the peroneus
longus. He states that it does not receive a slip from the base
of the fourth metatarsal bone as described by Hepburn. Boyer
describes two heads of origin, one from the under surface of the
base of the fifth oetatsrsPl bone, and the other by a narrow fleshy

strip to the plantar aponeurosis in the region of the fifth tarso-
netatarsal Joint#

@ QIfmB Hal,LLIC13: The origin of this mall muscle wea found to
be by fibro-rauseular fibres from the most anterior portion of the
sheath of the TIbl&Ills Posterior; from a small portion of the
sheath of the peroneus Longus; and from the tough transverse
ligamentous fibres which lie parallel with end posterior to the
long eroneal tendon.

The muscle inserts into the distal three-quarters of the
medial surface of the shaft of the first metatarsal. Towards its

insertion the muscle divides into two fairly well defined bellies
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which diverge to the insert’ on* (Figure 47).

Goantag does not .mention this muscle. Boyer reports the
muscle ss having the same origin as the flexor hallucis brevis end
Is fused with this muscle throughout its whole length. The
insertion 13 described as being by fleshy fibres into the distal
one-third of the first cetnt&rsal bone end the brse of the phalanx.
Just beneath the tendon of the abductor h&lluois. primrose states
that In the @ting the opponens halluois is usually weak rnd is often
absent. Hepburn dees not mentLon this muscle, but reports two

divisions to the flexor hallucls brevis.

JItDUCTQ' HAFUICI3;  The muscle wns found to arise from the bases of
the second rnd third notatareals end from the tough ligaments lying
between those metatarsals; from the d;nse membrane covering the
interoesei; by a dense sheet of fascia from the midline of the
shaft of the third metatarsal; by & dense membrane from the distal
guarter of the shaft of the second metatarsal bone; and finally,

by dense ten inous fibres from the medial halves of the plantar
surfaces of the second and third ustatarso-phalangoal Joints.

The rnusolo could not be divided into Transverse and oblique
heads, there being dimply a large muscle mass. (Figures 43, 46).

A thin sheet of muscle lies in between the Adductor belly and
tho short flexor belly, arising by fleshy fibres from the most
proximal portion of the plantar surface of the rhaft of the first
metatarsal; from the oapsule of the first tarso-metatarsal Joint;
and from the insertion of tho Peroneus -ongus tendon. It gives
rise to a very thin tendon which inserts Into the plantar surface
of the distal end of the phalanx of the Hallux. This .mall
muscle sheet divides away from the belly of the Flexor Hallucls
Brevis more easily than from the Adductor Halluois mass. (Figure 47).

The Adductor Halluois muscle converges towards the base of the

fLrst metatarsal* That pert arising from tho bases of tho second
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ad third metatarsals, f OQ the deep transverse ligamentous fibres,

cad from the dense membrane oovering the adjacent interossei,
insert Into the plantar surface of the base of the H llux. The
muscle f bres arising from the third metatarsal and capsules of the
second and third metatarso-phnlsngeal Joints Insert into the
lateral aspect of the base of the phalanx of the Ha lux and Into the
lateral aspect of the capsule of the first metatarso-phalangeal
Joint, Those fibres arising from the distal quarter of the shaft
of the second metatarsal Insert into the lateral sur’aee of the
distal half of the first metatarsal bone.

annteg gives the origin as being from a raphe extending along
the plantar aspect of the th rd metatarsal bone from the tarsus
to the raetatft.rso-phaiangeal Joints; and the posterior limit of the
muscular origin Is the tendon of the peroneus longua. Boyer
reports the muscle as being divided into two heads, the oblique
pad the transverse* The oblique hesd Is described as arising
from the fascia of the plantar Interossei in the region of the
distal one-third of th© second and third metatarsals* A strong
slip fastens to the plantar surface of the distal end of the
second metatarsal* The transverse head apparently originates from
the bases of the second and third metatars Is and the connective
tissue along the mid-plantar surface of the proximol one-third of
the th rd metatarsal* This forms a continuous line with the
origin of the oblique heed. Thus, if the origins of these two
heads are considered together they resemble the origin of the
muscle described above*

Boyer gives the insert on of the oblique bead as being into
the distal three-quarters of th© dorsal surface of the first
metatarsal bone and the tendon of the extensor hsllucis brevis in
that region*  The transverse head inserts upon the lateral wed

pLuntar surfaces of theproximal end of the phalanx of the great toe-
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Primrose found this musole divisible into oblique and trens-
verse bends* In addition, he mentions a third muscle which had
un insert.on into the lot*e" border of the first metatarsal bone.
H suggested that this muscle perhaps represents the “second

op ones" described by Brooks as derived from the adductor obliques.

DOFSL TN i passlt There are four in number, (Figure 48).

The first dorsal Interosseous arises by two heads. The
smaller lateral herd arises by fleshy fibres from the neilal and
dorso-msdlal surface of the capsule of the first carpo-raetstar sal
Joint, and from the medial End dorso-medial surface of the medial
cuneiform bone*  The larger medial head arises from the lateral
surface and lateral half of the dorsal surface of the whole of the
shaft of the second metatarsal* The heads fuse and a fist tendon
is given off distelly near the metatfsrso-phalangenl joint which
inserts into the medial border of the extensor sheet on the dorsum
of the second digit*

The other three dorsri interossei arise in blpennate fashion
from the adjacent sides of the respective metatarsals. The seoond
inserts into the medial side of the extensor tendon of the third
digit* The third inserts into the lateral side of the c.tensor
tendon of the third digit; the fourth into the lateral side of the
extensor tendon of the fourth digit*

aanntag, Hepburn tnd Boyer find a similar condition in their

animals*

AANTIK IMT'l vVOSOEL: There axe three in number* (Figure 48)*

The first planter interosseous arises by a single fleshy head
from the distal three**Quarters of the plantar surface of the shaft
of the second metatarsal bone* its tendon passes round the
lateral side of the second raetatarso-phalangeal joint to insert

into the lateral edge of the extensor expansion of the second digit.
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The second planter Interosseous arises from the distal three-
quarters of the plantar surface of the shaft of the fourth
metatarsal bone. It inserts Into the ne ial edge of the extensor
expansion on the dorsum of the fourth digit.

The third plantar Interosseous arises similar to the previous
muscle from the shaft of the fifth metatarsal and Inserts similarly
into the extensor ton an of the fifth digit.

A similar condition is described by Boyer, but Instead of
arising from the distal three-nuartars of the metatarsals, they
arise In this author’'s orang fro® the middle three-fifths of the

xctatarsals concerned.
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Muscle: Pa/e; Muscle;

Interossei (Dorsal of

Foot) .«ee.. 74 Pronator Quadratus .........
Interossei (Dorsal of

Hmd) ........... 36 Pronator Teres .............
Interoasei (Palmar) .... 35 Quaratus Femoria
Interossei (Plantar) ... 74 rectus Femoris
Letissimus Dorsi 2 Ehombolds
Levator Clavicula© eeeee 4 Sartorius ...,
Levator scapulae eeeeeee § Bcansorius
Lurabricaies (of Foot) *.64 Semimembranosus.............
umbricales (of Hmd) <= 83 Bern!tend!no.................
Obturator Fxternus ..... o4 Serratus Anterior...........
Obturator Internus ot

Gemeili .... 41 solous
Opponens Digiti Minimi = 34 Bubolavius
Opponena Hallucls ...... 71 Subsoepularls
Opponens Polliois ...... 31 Supinator
Palmarls Longus eeee eees 18 supraapintus
Pectineus 50 Teres Major
Pectoralls Major ....... 6 Teres Minor
Sectornila Minor eeeeees 3 Tibialis Anterioi
Pe'oneus Brevis ................. 59 Tibialis Posterior .........
Peroneua Longus ............... 58 Trapezius...........
Pe-oneus Tertius ....... 61 Triceps .viiiiieeeeeiieeeeeeenn,
Piriformis........ . 41 Vastus Intermedins .................
Plentarls eeeeeececees ee {1 Vastus Lateralis

Popiiteus 61 Vastus Meclalls ..o
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-INTLOo3uUucCcTi OH-

The proceeding description in comparison with the available
literature gives a clear picture of the characterlatic features
aa well aa the extent of variation of the limb musculature In the
Grang. This picture can be compared with that presented by Men
and also by smother Primate, whose anatomy hrs been described in
detail, the .heeus Macaque*

In evaluating the e,gnificanoe of these comparisons we must
begin bj recognizing the fundamental differences in locomotor
habits between these three types. The macaque is an arboreal or
perhaps more otriotly nrboreo-te reotriel <Eundruped, the orang a
pu aiy arboreal qundniraanous type, Men a terrestrial biped. It
appears, however, that both the latter varieties of habit have
been evolved from the first, as ind'oated .n the accompanying

diagram. (Of. ?/lorton, 1926}



All the most primitive living primates either retain the
guadruped*1 habit or present an obvious specialization of it,
and even the most completely known of the soceaa primates
(Northarctus) possessed this habit. It seams most reasonable
therefore to suppose that the Macnquo has retained the ancestral
habit. 1to muscular anatomy is therefore likely to be much
nearer to the primitive primate organisation than those of the
Ornng or Urn, and th'se types elraocat certainly developed froa a
condition which in essentially the came ns that of the Macaque.

It is probable that Man and the Ornng shared a common
ancestor which already had undergone n radical change in postural
habit compared with the Macaque. This intermediate ancester whs
probably an arboreal, biped, and may be considered as an ancestral
gibbonofd type# T.ts exact nature however, remc no one of the
most debatable problems in primate history# Certainly it Is
highly probable th'-t *hc existing gibbons are not cn unchanged
memorial of thl s ancestral typo.

Tho rhesus monkey is neither exceptional for unusually long
upper Hubs or usunually ion.": lower limbs. He may be considered
gen ralized, having the lengths of his upper rnd lower limbs about
equally balanced. The Orang-Utan has, through his specializations,
disturbed this bnl noe so that ho is found to possess tremendously
long and powerful upper limbs, and very short lower linbs, con-
ditions well known and characteristic of this animal. Han, on the
other hand, has become specialized in tho opposite direction to
the Creng, possessing exceptionally long ?nd well-developed lower

limbs#

The usual postu e adopted by the rhesus monkey is the prono-

g tide position, both the upper limbs as well hs tne lower limbs

being used for supporting the body and for providing a means of
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progression. Both limbs have a subsidiary grasping function.
This animal is a very active arboreal denizen, progressing not
only by running and climbing along branches but also by
frequently Jumping from branch to branch.

The Oureng-Utan may be said to adopt a semi-erect posture
when progressing over a level surface such as the ground, where
he has no supporting branches on which to use his arms. His
normal habitat is In the trees, however, md hero his upper limbs
serve as his main organs of progression. He often uses his
lower limbs In conjunction with his upper limbs for climbing, each
lower limb being used individually as a separate grasping organ,
and climbing by placing one above the other methodically. The
animal is alow end sluggish, end only indulges in Jumping when
this forms his so.e remaining chance of esor ping from enemies.
Both hand end feet «re capable of some prehensile action, but the
extent of this is dim nished, the thumb and greet toe both being
reduced and almost atrophic. The main function of both hand and
foot is a hook-like clasping action of the greatly elongated
fingers and toes.

Men is characterize by hia upright posture, relying coo-
p~etery on his lower limbs for his means of progression. The
humin upper limbs have lost their traditional function of
sunsorting tne body and aiding in its progression, rnd are used
instead mainly as prehensile organs for manipulation, while the
foot has entirely lost its prehensile functions.

The cauac-e systems of the uaper md lower limbs in these
three animals mry best be oomp&red with one another by consider-
ing them in relation to the Joints over which they function.

This leads to a comparison of their adaptation to the various

movements of these Joints, and then to seeing which of the three
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animals tus relatively tho strongest nnucuicr mechanism for eaoh
movement of er,ch Jo nt concerned* In this wey any features of
specialisation in eorttin movements must be iiluninpted by the
various strengths, weaknes”™a, or othew chcrecteristies of the
muscle mechanism fujictionlng In e”oh animal*

There r.re five factors which must be consider d in every
musole when compering it relatively in the different unievils
concerned* These nre:-

(1): The origin of the muscle md its size*

(2): The nrtu e of the origin rnd its relation

to the Joint over which it is functioning.

(3): The insertion of the muscle tnd its ~"ize.

(4): ine nature of the insertion end its relation

to the Joint over which it functions*

(5): The amount of muscle = and its architecture*

These factors determine the strength and range of movement
which any particular muscle can exert over the Joint concerned,
end therefo e, by interpreting tho anatomy of tho muscles through
these five channels a correct estimate of the actual functioning
ability of any muscle enn be formed.

Considering the various postu'es more specifically* it Is
seen that in the characteristic pronogrude postu e of *he hesus
monkey the scapula La found to be situated rather over the lateral
surface of the narrow Laterally Comoroseed thorax than over its
dorsal surface* in terms of human anatomy the Ihesus macaque’s
am is held well flexed and slightly abducted at tho should r
Jo.nt, the elbow Jo nt la flexed, while th foreasm is pronated.
The wrist is extm.ler’ and the motnoarpo-phuiangeei Joints of the

lateral four fingers rt-o generally hyporextencled* O the lower

iiab the hip Jo.nt is flexed to 90° or more; too knee is fiexej
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and the ankle Is slightly dorai-flexed# There also exists some
doral-fiox on at the mid-turuai Joints, and usually definite
extension at the motatarso-phalangeal Joints,

In the orang the scayulu la situated mo'e >oroaiiy on a
barrel shaped thorax, but notas far dorually us In Han, For
descriptive purposes the typ;.oal postu o of the limbs mvy bo
taken as tli. t v/li-ch the tuiiiapl tends to assume when suspended by
the eras. The shoiuder g.retie is usually elevate with the bra
well abducted :nd a”*so almost c«jm*-etc~y oxternully rotated.

The o, bow Joint is f-exod (sowotiaes extended), end the forearm
iIs hold in promotion* The wrist and finders are flexed. The
thijh la flexed at the hip Joint - but not so markedly flexed as
the thigh iIn ttv» "hosus macaque, it LI', also sli htly sMuotMS-
cArl .laterally rotated. The knee is gen rally held in. a flexed
position* The ankle has no particular predominance of tlorsi- or
plantar- flexion, and the outstanding feature of the foot is that
it Is held markedly invented.

The human shoulder girdle is depressed end held backwards so
that the scapula Is placed over tho doruura of an mtero-posterlorly
ooiip. eased thorax. For descriptive snotoatoni purposes a posture
is define ; in which the am is adducted to the eido of the body
ra d-way between flexion end extent; on, the elbow Jo'nt extended
and the forearm supinnted. The v/rlut end fngers e e held
extendei in the 3me axiel line ns the forearm* The thigh is also
extended to « straight line with the trunk and la adducted to the
mid-line*  The knee is extended and the ankle lies mid-way
between plantar and dorsi-fiexion, the fo~t being at a right angle
to the leg* It is also in the mid-position between inversion end

eversion*

————— - —000— ——— — —



«gSCirJSUN ON THS MUSCLES OF THR
UPPHI Lkim IN HFJUa MACAQUE 0 ANG AND NMAN

The Upper Limb may be conveniently divided, for purposes of
this discussion, into the following sections:-

1* rhoulder Girdle,

2. fhoulder Joint,

3. Elbow Joint,

4. The Kedio - Ulnar Joints,
5. Wrist Joint,

6.

The Hsnd end its associated small Joints.

These ttKIl be considered separately in this order.

- -
The Movements of the :houlder Girdle may be classified into
four groups;
Upwards,
Down srds,

Backwards {and tTediai-vfards),
Forwards.

AWNR

The various muscles which bring about these movem nts are attached
from the axial skeleton to the shoulder girdle, and one muscle
nry cause the shoulder girdle to pass through more than one of
thes movements. E.g. The trapezes musoie may be divided into
three parts:-

The upper part which draws the ihoulder girdle up:

The lower part which dr?wii the Shoulder girdle down,
tuid the Intermediate pert which pu_Is the Shoulder
girdle backwards *nd medially.

The muscles which pull the shoulder girdle upwards are:-

The upper part of the Tropesu?'s muscle.

The upper part of the Ihomboldeus muscle.

The Levator Claviculae and

The _,evator Scapulae.

(h studying the upper part of the Trapezuls muscle in hesus,
Omng :nd usn, it is found that it is weakest in the hesus
monkey, (for in him there is only a very small occipital origin

end & very small clavicular insertion) whereas it is strongest
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in the Orang whose oooipitai origin appears to be extensive.

(I found it to arise from the medial one—hird of Superior nuchal
line; Osgood end Suliiven end sonntag medial one-half of
Superior nuchal line; Hepburn found it arising from the whole
Superior nuchal line - right out to the mastoid process). lien
tficfcoo an intermediate position* as far es this occipital origin
Is concerned, arising from the medial one-third of the Superior
Nuchal line.

In nil three the nrasole arises from the spines of the
cervical vertebrae. In rhesus the muscle attaches directly to
these cervical spines; rn Orang it attaches directly to the
upper and lower cervical spine.a, and indirectly to the middle
cervical spines by moans of a commencing 11gementurn nuchoe; while
in Man it arises from the cervical spines almost entirely by moans
of a woLIl develop*c ligiunontiim nuchae.

Of nil three, the Orengl3 muscle is relatively tho thickest.

The Upper part of the fthotaboideus muscle is present in hesus
nonkey and crong but absent in Man*  The origin is relatively
equal in 'hecue monkey and Orsng, but the latter has a more
extensive insertion, be™ng into the vertebral bo der of the
scapula in its whole length, skilt* the rhesus muscle inserts into
the vertebral border only from the base of the spine to tho
inferior angle. (The vertebral border of the rhesus scapula Is
relatively shorter than that of the human scapula. Orang’ a
vertebral border ia intermediate between the two). The
rhomboideus present in Mon docs lift tho scapula up n little, but
not as much or as powerfully ee the fully developed muscle in the
Macaque and Orang.

in the Orang the levator Clavicuiae is present; In 'rhesus
nankuy this is represented by the atlanto-scapuiaris anterior or

omo-trachelion muscle. Inserted into the acromion prooess. This
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does act really irnpiy a great differ, noe In the coarse of the
muscle, for In the Macaque the scapula lies on the side of the
compressed thorax, and tha gleno-humeralL Joint is more ventrally
situated than in the Orang. In both aniiaaia the aotion of the
muscle is probably very much the same. It is present only very
occasionally In Man.

'n lhesus macaque the Levator Fcapulae musole has not yet
divided from the Lerratus Anterior Chest, but that portion of
muscle representing the Levator Scapulae has probably a relative
act-on as powerful as the independant muscle found in Grang and
Man. The Levator Scapulae musole h;:3 the acme origin in Orang as
In Man, but In the former the insertion is limited more to the
Superior angle of the soapuia. relatively the Orang*s muscle is
heavier than the huraii muscle.

So, all in all, the animal whloh has the strongest and best
developed muscular system with which to draw up the shoulder
girdle is the Orang. He is stronger in this respect than rhesus
and Man in his trapezuTfe end rhomboid muscles, fnd is *bout equal
to the two in his levator soapuiae. SHis levator oiavlculae
muscle is as powerful os that found in heous.

The rhesus musculature which draws the shoulder girdle
upwards must be approximately e®ut I to that of Man*

The musole system which pulls the should, r girdle downwards
oonalsts of the iatissimua dorsi, the lower pnft of the trapezuls,
the lower part of the pectoralis major end peetornlis minor.

The intissimus dorsi muscle, as far ee this particular
action is concerned, is weakest in rhesus, for in this animal the
origin does not even extend distally us far as the illeo-orest,
but stops haif-way down the lumbar region. (Th the cation) The

Oreng end human muscle are relatively e u&l in strengthidof pulling



the shoulder girdle ciomwards. The lower ptrt of the trapezuis
IS again wericeat in the rhesus monkey, beocuse in this animal its
distal attachment extends only as far as the spine of the loth
thoracic vertebra, while in man and orong it continues down to
T.1S (and in Orong, sometimes to 1.1).

However, in so for ts the lower part of sectoralis Liajor Is
concerned, the rhesus monkey has the strongest action in drawing
the shoulder girdle downwards, since It has the true pars abdomin-
alis which orang and men lack. The latter two have better develop-
ed lower parts of the cooto-stcrnalis portion of tho muacle, but
these do not extend so far down on to the abdominal wall as does
the para abdominalis of rhesuo. The pectoralis Minor attaches to
the sternum near the midline in rhesus, vrhiLe in Orsng and Mon
the origin has migrated laterally. Naturally, it follows that
this muscle in rhesus cannot have the same force in drawing down-
wards tho shoulder girdle thaf have the orang end human muscles.

Taken altogether, ther fore, the rhesus has the we kest mus-
culature w<th which to draw the shoulder gird.le downwards, for even
though its pectoralis major is probably strongest In this specific
sotl.<n, its Irtissimus dorse, lower part of trapozurs and pector-
alis minor muscles are all relatively weaker then those of Orang
and Man. The orang muscuiatu o ?&Ich draws the shoulder girdle
downwards is about equal to that of the human, if anything, the
Oreng has the slightly stronger nsueculatu.Q of the two for this
purpose, since his latlssimus dorsi muscLe has migrated down the
vertebral column and outwards along the iliac crest a little more
than has Man's musoie which must consequently result in a purer and
stronger downwards pu.l on the shoulder girdle. The same holds for
the pectoralis major muscle in its lower part. In nmen the peotor-

Qlis abdominalis is well fused with the costo-uternalis portion,
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while that p rt of the Orang rausCie is quite free end arises mar*
Laterally, so that it must have a greater chance of a pu e and
simple downwards puli on the shoulder girdle. The a:rangem nt of
Kan's musoie results in a greater division of force since it

draws the shoulder girdle not only downwards but also medially.

The shoulder girdle ie pu led backwards by the trapezu?a
(especially the intermediate port), the latlssims dorsl, and the
rhomboldeus musclec.

The trapezia musoie in its intermediate part, exerts
relatively the same backwards pux.l in ell three. ~ven though in
the rhesus monkey this muscle extends down only to T.lo while in
Orong end linn it does down to T*IS, there is not much difference
made by th~s to the backwards or medial pu 1 of the muscle.

In pulling the shoulder girdle backwards the Latiesimus dorsl
iIs weakest in the Orang, for in this animal the origin extends
cranially only as far as T.10, while in the macaque and Men it
comes up to T.6. In orang this backward pulling force is
sacrificed for a more efficient dowﬁr"rd pu -ing force on the
shoulder girdle* The human muscle h? s a much greater attachment
distally than has that of rhesus, and altho gh this causes mainly
a downwards pu 1 on the shoulder girdle, it also functions to a
considerable extent in drawing It backwards.

Only the lower portion of the homboideus musoie acts in
drawing the shoulder girdle backwards. In Man and Orang this
aotion is approximately equal, since the muscle origin in both
extends dom only as far as T.5. In rhesus maoaque the muscle
origin extends down to T.7« and this greatly increases the value
of the musoie as a force for drawing the scapula towards the mid-
line, - and thus drawing the shoulder girdle backwards.

As a whole, tharefo e, the Orang has relatively the weakest

msoiunr system to draw the shoulder girdle bsckwards, while the
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musculature In Macaque end Man is practically the same in strength.

Lastly, the muscles which will draw the shoulder girdle for-
wards are the Serratus anterior, the Pectoralls Major rnd the
Pectoralls Minor. The serratus Anterior muscle is relatively
weakest in Mnn, sinoe in him it arises from oniy the upper 8 or 9
ribs, while in rhesus and orang this muscle is about equal, arising
from the upper 10 or 11 ribs.

The Pectoralio Major is strongest in drawing the shoulder
girdle forward in Mnn, for he has the best developed sterno-oostal
portion of the muscle of the three animals. Itis of ebout equal
force in macaque and orang. The important port of the muscle for
thi3 function is the otorno-oostnl part, as its main act-on here is
to pull the shoulder girdle in a purely forwards direct on - unlike
the lower portions of the muscle which draw the shoulder domwé&rds
as well as forwards.

The Pectornlls Minor is strongest in pu ling the shoulder
girdle forwards in hesus monkey, as In this animal the muscle
ai'ises adjacent to the mldline, ana consenuently has a greater for-
wards pull than a downwards pui.l - a state of affa'rs reversed In
Orong and Man rho have their peotoralis minor muscles arising far
out laterally from the midline.

So, taken in ail, the 1lhesus macaque Is the animal which has
definitely the greatest force, relatively of the three, with which
to pull forwards his shoulder girdle.

reviewing and summarizing the above it is found that the

strongest in each action on the shoulder girdle Is as follows:*

Upwards: Orang.

Downwards; Orang, closely seconded by Man.
Backwards; hesus macaque, closely seconded by Man.
Forwards: rhesus macaque.
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Thua the orang has the greatest end strongest relative force
of the three with which to draw his shoulder girdle upwards and
down nrda - actions greatly uaed by this animal when climbing in
hi8 arboreal haunts.

rhesus monkey is outstanding in lua ability to puli the
shouLdcr girdle backwards md forwards - actions greatly used In
the pronograde posture, where the upper Limb and should r girdle
must sup ort the trunk*

Finally, Men's relatively strongest forces over his shoulder
girdle are to draw it downwards rnd backwards = movements which
produce the nrs-uare*' shoulders, with their horizontal clavicles,

characteristic of the upright posture of Man*
- 2 -

The n© t focus of movement in the upper limb wiuoh is of
. er . . .
invest is the should r Jo nt» Here there are six possible move-

ments;

Adduction,
Abduotion,
Flexion,

xtension,

Medial otetion end
lateral rotation*

The various muscles acting on the should r joint may control more
than one of these movements. There are a great nu-iber of musoles
which may cause Adduction of the humerus* These rre:-

Tore3 Minor,

Teres Major, )

Lotissiraus Dorsi,

Dorso-epitroohlearis,

Pectorali3 Major,

Coraco-braohialis,

. dhort head of Biceps and

Long head of Triceps*

The Teres Minor msole acts as a lateral rotator as well ns

an adduo or of the huierus* Taking it purely in the 3Lght of an

adduotor muscle we see that it is Wrongest, relatively speaking.
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In "an cs compared with the Ihesus monkey rnd Oran#*  The
characteristic that makes it so In Mm Is thrt it Inserts not only
Into the lowermost facet of the greater tuberosity of the humerus -
like the muscle In hesus and Orang, but it also extends downwards
from this on to the shaft of the humerus for some distance,
[L I'M, this extension giving the muscle greater leverage over the
shoulder Jo nt for adducting the humerus. Sven though the rhesus
musole may have a slightly greeter origin from the axillary border
of the scapula the™m Mon, this cannot make up for the adducting
power gained b. this distal extension of the human insertion.
The hesus rauscie may have a relatively greater origin then that
of the Orang, but though it is a more powerful ad uctor than the
Orang muscle, it cannot be by very much, since, due to the very
prox mai Insertion found in both these animals, the adducting
action as ouch must be weak, the main action being rather one of
lateral rotation*

The Teres Major muscle acts as a raec.itu rotator as well as
an adductor of the arm, the latter notion being quite as powerful
nnd conspicuous as the former, owing to the Insertion being some
way down on the shaft of the humerus, enabling the rau.olLe, there-
fore, to have some leverage on the shoulder Joint* The insertion
Is very much the snae in Mrm, Orang end hesus macaque, so that
the relative power of the muscle now must depend on the bulk of
the musol*hnd the area of origin, the greatest in these necessarily
being the strongest* Actually the O-ang and hurrn muscle are
about equal In origin, the Orang musole possibly being a little
at'onger due to a slightly more extensive origin and a relatively
nmore bulky rmsole* However, the difference is not great* For
this muscle both Orang end Man are much mre powerful then
macaque, since in the latter the srmsole arises from the lateral

surface of the expansion of the gieno-verteb- el angle of the
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scapula, which corresponds perhaps to a little more than the
lower quarter of the axillary bo d r of the scapula. in Men end
Orang it arises et least from the lower one-third of this border.

The Latlasims Dorsi is a powerful adductor mu cle of the
humerus. The proximal fibres have a greeter adductor force than
the distal fibres of the muscle, as the latter cause extension of
the arm rather than adduction. Of the three primates concerned,
Men H? a the best muscle for adduction. It is better than the
Orang*s muscLe because it arises noxe proxltaelly th™n does the
orang’s muscle, and it has in addition origins from the scapula
and lower four rib3, thus giving it a more powerful action gener-
ally, but espec.ally in its proximal part: 1i.e., that part of the
muscle in which the adducting action is relatively greatest. The
human muscle is superior tc that of the rhesus monkey as an
adductor because of its far more extensive origin. von though
the origin of rhesus muscle extends up as high as the origin of
the humm muscle, it does not extend es far downwards, stopping
half-way down the Ilumbar region, while the human muscle origin
continues right down on to the ilLac crest. It has, in add ticn,
the costal rnd scapular origins which rhesus muscle has not.
Though the distal fibres of the muscle have not the seme adducting
power ea have the proximal fibres, nevertheless, they do cause
considerable adduction at the arm; so, as a result the human
muscle Is a much stronger adductor than the rhe3us muscle.

The Dorso-epitrochlearis muscle is an adductor of the arm.
It appears normally in both rhesus monkey and orang, but appears
only oocasianally in Hm. The muscle is relatively much the same
In macague rnd Orang, so that its action must be rbout equal in
these two animals.

The Peotoralis Major is a powerful adductor and a medial

rotator of the arm, the upper p*rt of the rnusole having the greatest
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ad acting force < the lower port tending to pull the hunerxus
downwnrds besides adcucting it. The up er part of the muscle is
best developed relatively in Man, since he has a large clavicular
head which Crang end hebus ranoeque Inch, end in addition the
upper part of the Costo-Sternal portLon of his muscle hss
relatively the strong st orLgln. The lower portion of the
peotoraLia Major is least developed in Oreag, since in this animal
the muscle does not spread so far dlstally on the trunk as It
does in Man and hesus monkey. 8o, on the whole, the humon
Pectoral!s Major hee the greatest relative force for adducting the
humerus < the ihesus muscle being weaker, because of its weak
proximal portion tho Orang,s muscle being weaker because of both
its weak proximal and distal portions.

The Coraoo-Braehialis muscle is an adductor end a flexor of
the arm. As an adductor muscle it Is strongest in the :hesus
monkey, because in this animal a fu-ler complement of the rauoole
Is pres nt, i,e., both the profundus and Mediua ere found. The
Profundus (l.e. Superior) part is absent in Crnnr and Man, but
the Medius of the hesus nnoaque corresponds fairly closely with
the muscle belly in Orang <d Men.  Thus, if only the modius were
present alone in all three eniraals, the relative adducting forces
would be about e ualj but since the rhesus monkey has the
Profundus portion as well * no matter if it has not a great
adducting force - it will cause the rhesus to be tho strongest of
these three primates.

Tho Jhort Head of Biceps has a weak adducting action on the
arm, but this must be relatively erual in force in Macaque, Grcng
end M?n.

The r,on« Head of Triceps has u considerable adducting force
on tiie arm. in rhesue and Drang this heed has a very much more

extensive origin than in Men, and this not only enebies it to be
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stronger, beoRuoe of the greeter number of musoulnr fibres, but
nlso booeuae of tho greeter leverage on the arm. (Men’s bony
origin is rimply from the infraglenoid tuberole, but Ihesua
monkey end Orang have their bony origin from both the infragle-
noid tuberole and the lateral half of the axillary border of the
Scapula)e

reviewing the adductors of the am we see th; t, relatively
speaking, the Teres Minor, the Latissimus Porsi and the eotoralie
Major are strongest in Kan, while the Teres Major is strongest In
Man and Orang* The Coraoo-braohialls is strongest as an
adductor in hesus macaaue, while the ”~orso-epitroohlearis and
Long Head of Triceps ere greatest in the Macague and Orang* The
Short Heed of Biceps jj*e gour! in all three.

Man hi a a a*ronger rausoulrr mechanism for adduction,
relatively, than has the hesus monkey, for though the Latter Is
stronger with the Coraco-Brachialis, the Do so-epitrochlearis and
Long Head of Triceps, Man is stronger with the Teres Minor, Teres
Major, uatlsslmus Dorsl, and Peotoralis Major muscles*  The
latter group of musoles, andespecially the lat’'er two muscles,
rather tip the balance in favour of Man being the stronger of the
two for adduction*

The hesus monkey hra its Pectoralis Major md Coraco-
BrschLalis musoles relatively stronger at adduction then those
muscles In the Orang* The Teres Major, on the other hand, is
strongest, for adduotion in the Orang, but this is more than
counter-baianoed by the above two muscles, so that the 1hesus
maoaque iIs stronger at adduotion than orang*

So, taken as a whOi.e, Man is the strongest at adduction,
followed by Khesus monkey and then the Orang* Yet, in view of
the human ad uotor muscles being relatively the strongest of ail

three animals, it appears anomalous that the dorso-epitroohlearis-
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almost entirely an adductor muscle - should be absent in Kan alone*
The muscles producing Abduction are Aha
Juprsspinntus (which nlaias this movera-nt)
the Deltoid; and to a slight extent the
Long heed of Biceps*

The :uprsspinatus muscle is coraoaratively most powerful In
rhesus monkey because in this animal the muscle is composed of
three parts* The main pert of fhe rhesus muscle which fills the
ouyraspinatus fosisa is very similar to the muscle In Men and thrt
in Orsng* Howov r, in addition, there are two sLips, the "pars
superior” arising from the cranial border of the soapuia from
the attachment of the omohyoid to the coracoid process, tud the
"pars inferior*' which arisen along the cranial bolder of the
scapular spine, and theso give the rhesus muscle some (though
possibly slight) superiority in force over the human muscle and
Orsng muscle*

The deltoid has the greatest origin in the heaus monkey,

s noe it arises from the who e length of the clavicle, acromion
prooess and by a tough aponeurosis from the caudal border of the
scapular spine, and from the gLeno-vertebral angle of the scapula.
The Crnng origin Is less extensive, and that of 7en least
extensive of ail, being limited to the lateral half and lateral
one-third of the clavicle respectively, plus similar reduction in
the origin from the seapulLer spine and infraspinatus fasola*

The long Head of Bleeps exerts probably a eomraretLvely
similar fore© in all three.

As a whole, therefore, since Fhesus macaque is strongest both
in :uprnspinatus muscle and Deltoid muscle, it must have the
greatest relative Abducting force of ell three primates* Orang
cones next, being stronger thrn Man who, thus, is the weakest

of the three.

The muscles causing Flexion of the arm are:-



The anterior fibres of the Teltotd,
The upper fibres of the Pectoral'a Major
- éespecially the clavicular heap),

e

oraeo-brnchialls,
The short he©j of Biceps (weakly), end if the
arm Is abducted to 90°,
The Subscapularis*

The anterior fibres of the Doltoid are r latively strongest
In their action in the Maoaous rhesus, since in this animal they
have the greatest origin from the claviole* In the macaque the
anterior port of the Deltoid arises from the whole length of the
claviole; in Orang ik arises from the lateral half of the
claviole, in Man ony from the lateral, one-third. Thus the
fLe”ion force must be greatest in 'hesus monkey, then in orang
and finally weakest in Man*

However, Man makes up for this weakness by uBing the extensive
claviouiar head of the ectoralis Major, which occupies the
medial half or two-thirds of the claviole* This olavicular heed
plus the anterior fibres of the Deltoid, together oocupy'ng the
whole length of the olaviole, must gLve a resultant flexion foroe
about e-uel to the anterior fibres of the Deltoid in rhesus.
Neither Fhesus moaque nor Orang possesses a claviouiar head of
origin for their Pectoralis Major muscles* But any flexion
force exerted by the upper fibres of +he Footoralis Major In
rhesus rnd Orang must also exist in Man, since the upper fibres
of hi3 oosto-stornal part of the muscle will execute this function*
The short heat of Biceps cun only exert a weak flexion force on
the shoulder Joint, and relatively speaking, this foroe should be
about e ual in ail three primates uncior cons deration*

Up to now, ther fo e, rhesus macaque and Man ere oomparotively
equal in the sum of their flexion forces, the Orang being weaker

than either, due to its having the medial hn-f of its clavicle

unocriupled by either Deltoid or Peotoralio Major*

The final flexor muscle, the Coraoo-B eohLaiis, decides In
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favour of the *hesue being relatively the strongest at flexion of
the arm, beeruse this onLmil possesses both the Profundus as well
es the Medius portions of this system of muscles, whersss Mon
(and orang) lack the Profundus portion having on y the re ius*

Thouga this profundus pert of Comoo-Brnchialls cannot have
a very powerful flexor notion, nevertheless It makes the flexor
muscular system relatively strongest in the ihesus monkey, then
next in Man and finally weakest In Orang*

If flexicn Is performed when the arm is abducted to 90° then
the subsoapuiarls rau™le will come into aotion as a flexor* when
this occurs Man's flexor force will mo e nearly e-uol rhesus*
flexor foroe, because in the humrn the Insertion of this muscle
extends more dlistaily (on to the :haft of the hunerus) then It
does in rhesus end this hou.d just about make up for the extra
flexor force given in the fhesus by the Profundus portion of
Coraco-Brachialls.

The aotion of Extension of the shoulder Joint is brought
about by the posterior fibres of the D itoid muscle end by the
Lotissimu3 Dorsi muscle* “hen the humerus is fulLy flexed the
costa-abdorainai portion of reotoralis Major helps in extension.
The posterior fibres of the Deltoid have the most extensive
origin In lihesua monkey, since in this animal they arise from the
posterior part of the lateral bord r of the acromion, and by a
tough aponeurosis from the caudal border of the scapular apine and
from the gleno-vertebral (i.e* inferior) angle of the scapula*

In Orang the origin is less extensive: arising from the
posterior part of the lateral bord r of tho acromion, from the
lateral half of the inferior border of tho scapular spine and
from the upper part of the infraspinatus fasoia. In Man the
origin is from the posterior portion of the lateral border of the

acromion and from nearly the vhQ.e length of the Inferior margin



of the scapula spine, end on.y slightly from the infraspinatus
fascia.

The posterior nsrgin of the Deltoid muscle in hesus monkey
Is thus much lower relatively than that of Orang mid Ken, and
similarly that of Orang Is lower than that of the human muscle.
These fibres must exert thus a greater force in extension and
lateral rotation in the maoaoue than in oreng and Man, and greater
in orang than in Man.

The Latissimus Dorsi has the greatest origin in Man since it
attaches higher up the spine than in Orang and no e distally then
In hesus monkey and also gains attachment to the scapula end
lower four riba - additional origins which are lacking both in
Orang and Rhesus macaque. The origin is great r end more suitably
placed for extension of the arm in Orang then in the mecaquo.

Thus, Mon hrs the greatest extensor force In comparison, as far as
the Latissimus Dorsi is concerned, and this superiority over hesus
monkey here more thrn counteracts the superiority of the posterior
fibres of lhesus* Deltoid. Men' s greater force in his Lftissimua
Dorsi over the Orang perhaps equals or more thrn eruais the
superiority of the posterior fibres of the Orang*s Deltoid Migole.

Do, thus far, the huiarn has the greatest relative extensor
force on the arm, with Orang a close second, and rhesus last.

[f the arm is fully flexed the costo-abdominol portion of
rectoralis Major helps in extension. This pert of the muscle is
best developed in Mrn.

The fifth movement at the Shoulder is that of Medial rotation.
This is brought about by the anterior fibres of Deltoid, the Teres
Uejor, Dubscapularis, Latisaimus Dorsi rnd pectoralis Major.

The anterior fibres of the Deltoid, as has been steted alreedy,
hrve the greatest relative origin in hesus monkey, then in Orang,

end lastly in Man, since tho origins ere from the whore length of
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the clavicle, th© Lateral half of tho c;.e.vioie, md tho lateral
one-third of tho clavicle respectively. This is again made up
in Man by the olavioul&r head of tho eotornlia Major - a head
locking in Orang and hosua monkey. on this foot alone the con-
clusion may be dravn that the huraan and heaua macaque are approxi
mately eoual in their nediaL rotating forces, the Chang being
relatively mweaker. The remainder of the Pectoral,is Major -
especially tho costo-ubdomlInni portion, is best developed in Men.
For medial rotation the Pectoralis Major of the Orang is better
attached and better situated than the rhesus muscle, end so
probably has greater force than the Rhesus monkey in this movement
(The Orang musole h s origin not only from tho manubrium end body
of the sternum, but also from the adjacent costal curtilages.
Rhesus musole attaches only to manubrium end sternum.

Again, the "abdominal® portion of Orang is placed more proxi-
nolly then th't pert In ihesus monkey, and to it will have & more
direct medial pull than the rhesus musole which will spend & great
deal of its energy not only pulling medially but also downwards).

The ~atieslmua Dorsl h?s the most extensive origin in Man,
less in Orang, and finally least extensive in iheauc macaque, as
h; e been said before. This gives the human musole greatest force
in raeclnl rotation with the Orang muscle coming second and the
Rhesus muscle last.

The Teres Mejor muscle has the weakest origin In rhesus
monkey, the Orang and Men being about e:'ual - if anything the
Qrang being a little more extensive. (In this latter animal the
origin occupies the lower half of the axillary border of the
GoGpuio, whereas in Man it usually arises from the distal one-
third of this border. in the mneaque It springs from about the
distal one-quarter.)

The insertions are the same in all three. The medial
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rotating force is thus moat powerful in Oreng end Ken, and
weakest in Rhesus ?ionkey.

The Subscapulrris e very similar origin in ail three
animals, but although the insertion is fundamentally the sane In
all three, the human muscle hrs a distal extons.on on to the
surgioal neck of the humerus. This must give the human muscle
a greater medial rotating force than the corresponding muscle in
the other two animals* Besides this, the .nibscapularls muscle
iIs able to function os a medial rotator far more efficiently when
the animal is in the upright poa®ire thru vhen it adopts the prono-
grade position* This is ad ed reason why this muscle is probablya
most efficient ne iel rotator in Man.

©viewing these muscles, we see thet though the Deltoid in
Fhosus is more powerful as a nedial rotating force thi n the human
Deltoid, Mm has really greater medial rotating foroe than the
rhesus monkey due to hlo reotoralis Major, Lctisairaua Dorsi. Teres
Major end Gubscapularis msoles. similarly the Orong is
stronger than fhosue macaque at medial rotation due to the
ectorells Major, Latissimus Dorsi and Teres Major rauuoles, and
this superiority is greater th-n that of the superiority gained
bj the rhesus’ Deltoid over the Drang' s Deltoid. Tho ornng’s
anterior fibres of Deltoid and possibly the Teres Major muscle
exert slightly greeter medial rotating force th*n the human
counterparts, but Mm hfs x'ealiy a superior medial rotator
mechanism due to his motoralls Major, Latissimus Dorol and Sub-
scapularls muEOies, which are stronger at taedial rotation
relatively than the corresponding muscles in the crang.

Thus, Man hrs the strongest ne ial rotator mechanism, with
Orang a fairly cLos”™ second, the rhesus monkey definitely having
the weakest ne lei rotator “*fctchaniam of the three.

The lest raovem nt of the DhoulLder Joint is thft of



Lateral lotntlon. The posterior fibres of Deltoid, the
infraspinatus md the Teres Minor modes bring this about* As
has been previously mentioned, the posterior fibros are greatest
end extend most dlstr-lly in their origin in RheBus, then in Orang,
and f nnlly in Mm*

The Infraspinatus rausoLe Is very similar in ail three. It
probably being a little more bulky in Fhesus monkey and Orang
thrn in Man*

The Teres Minor raueoie enjoys the moot extensive origin In
the macaque being from the proximal three-quarters of axillary
border of the roapula. in ram the muscle has possibly a more
extensive origin thrn in orang, since Man's rausole originates
from uoper two-thirds of axillary bor der of scapula, while in my
Orang it gained origin only from the upper half of this border
of roapula* The humsn insertion is wider than that in Orang or
Rhesus monkey.

Taken altogether, the Fhesus macague seems to have the
dominating force for lateral rotat on, since its D ltoid fibres
are relatively no e powerful than those of Orang and Man, its
Infraspinatus is comparatively bulkier then the human's, and its
Teres Minor nuscle possesses the greatest origin of all three*

The Orang*s Deltoid fibres -re more powerful than the
humn3, and its Infraspinatus muscle Is omewhat more bulky then
that of Man. The Teres Minor, however, seams to be relatively
greater in Mm than in Orang* Neverthe Less, taking ail three
raiBOles togeth r, the Orang and Man are about equal in their
lateral rotating forces, the former being possibly slightly
stronger*

So, summarizing the reaults obtained in the oonslderation of
the various movements of the thoulder Joint, one finds the follow-

ing primates dominant in that particular aotion:-



Adduction t linn

abduction - PheesuB macaque
Flexion : hesus macaque
Extension : Mm
i-edml lotat on Mbn
Lateral rotation : Rhesus macaque

Ther to Pp the actions in which each animal is strongest
at the Shoulder Joint are;-

HT?SUB: Abduction, Flexion md Lateral otntion;
MW Adduotion, Extension and Medial rotation.

The Qr/NGJj actions at the shoulder do not dominate the

field of comparison in any one way; the strongest actions are;«
Abduction; Extension: Medial wad Latere!
Rotation: Adduction and Flexion being the
two weakest actions.

From these results it is seen thst the pronogrede fchesus
monkey has abduction, flexion and lateral rotat ion as the
relatively strongest and most important movements at *he shoulder
Joint. Men, on the other hmd, who has directly the opposite
poetu*e, namely, the erect posture, has dLrectiy the opposite
movements most prominent at the shoulder, that is - adduction”™
extension and medial rotation.

The Orang has a semi-erict posture. His Lhouldor Joint
movements oorapnre fairly closely to Rhesus macaque in abduction
end Lateral rotation, but they compare more cioseiy to Man in
extension and radial rotation. Thus it seems th t, Just as the
Drang*s posture Is intermediate between the two extremes, so too,
B3 the above results show, are his most dominant shoulder move-
ments internodlate between the two extremes found.

This parallelism apparently indicates that soao definite
association exists between the characteristic posture adopted by
an animal and the arrangers nt of tie muscle sséigftc%nn involved.

That is, the muscle mechanism employed is adapted and modified to

satisfy the animal’ s requirements.
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- 3 -
H .BO7 JC fJT; There tre only two movements at the Elbow
Joint ;-

Flexion end
rxtenoion*

The rcusciee bringing about rler an are the Brachialis, the
Biceps Braohli, the BraOhio- adlalis, and the f'.exor muscles of the
foremgn which attach to the medial epiconayie of the humerus*
MUsoles producing extension at the elbow eve the Triceps and the
*nconaus™®

Thn Brechtalls muscle varies very little between Phesus, Oreng
end Men, in extent of origin and Insertion* The only difference
iIs that the muscle In rheeuo monkey and orrnr might bo considered
a little more bulky then the human muscle*  The Biceps Breohll
likewise la very similar in all three, the only differ noe being
the presence in Km of the lecertus fibrjsuB at the insertion.
This io bound to as.lst flexion of the forearm, but St cannot have
much to do with supination*

In Rhesus macaque end Orang the origin of *he Brechto-
Radialis muscle extends higher up. the humerus t.h'n it does In Kgn.
The flexor action over the elbow must, therefore, bo relatively
greater in Rhesus and oreng than in Ken - not only because of the
Prector bulk of muscle, but also because of the greater leverage
the muscle must have over the elbow-Jo nt in these two animals*
The flexor muscles of the forearm which attach to the nodial
epicondyle of the humerus mart hrve a flexor action on the elbow
Joint which is relatively e ual in all three.

Reviewing the flexor muscles of the elbow Jc nt, the con-
clusion is er ivod at that Kan has the weakest set of flexors of
the three. Actually, they must be nil of about the some strength,

but the Less bulky Braohloils muscle end the tomller End more dis-
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telly pieced Br&ohio-Tp.diulis muscle in Men met tip the bolcnce
in fr.vour of Rhesus and Oreng. These latter two must be
approxIlmutely omual to one another*

As far ns the Lateral end Medial Heads ere concerned, the
Triceps muscle must be relatively c-'ual. in all three primates*
But when considering the long heed It is obvious thrt Rhesus and
Drang musclea ere far mo e powerful than that of lira, since, in
the former t o7thie head arises not only from the Xnfrn-Glenold&l
tuberosity of the Bonnula, but also from the edge of the lateral
half of the axillary border of *ho Foapulfe, while Urn’s muscle
arises .roiely from the infmgienoldal tuberosity* This
nece3BHrily makea the Triceps in Rhesus rnd Orpng a more powerful
extenaor muscle thin the humn TrJoeps*

The other nusola of extension, the Anconeus Is strangest In
Han and Ornng (In whom the origins end insertions ere alike),end
weakest In Rhesus monkey, for In him the origin, insertion and
bulk of the Hsiacle are ell srasj.ler relatively then In Men and
Drang*

Thus cons 'daring Triceps and Anooneua together, one seas
that* the Oreng has the strongest extensor muooulatu',e at the
elbow, since its Triceps muscle Is groator than rnns raid e-mal
to that of the Rhesus monkey, and Its Anconeus 3s greater than
hesual and ecual to Mans*

The superiority of the rhesus* Triceps over th&t of Man more
than mnkes up for the inferiority of its Anconeus muscle*  So
then Rhesus cornea a very cloac a cond to the Oi'chg, and Mon takes
last place possessing the weakest extensor mechanism of the elbow
Joint*

Rhesus macaque and Oreng fc vo about e”ual relative force for
flexion «nd extension of the elbow Joint, but they ere much

stronger than Men in both those movements*  Thia means that they
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have touch greater power over the joint than haa Mm, and this
would indicate that it La a more important joint in the Ornng and
Rhesus monkey than it Is in Man* A glence at the hrbits end
modes of progression of these two animals oxplein this* The
elbow la a very tapertent joint In the pronogradc position of
rhesus, «nd the Ornng elbow plays a great part in the climbing of
this an*rani* The importance of the elbow joint in the two
arboreal types and the relative non-importmee of this joint In
Urn can be forcibly brought out by Imagining in what degrees some
t-mmu, causing non-funot lonlnr of this joint, would Impede the

various methods of progression In the three animals*
~ 4 -

The Fedio-uln»r Joints allow two movements of the forearm -

Fronation end
nuaplnation*

thize muscles enclrt in these movements In a secondarily
fashion, such ns the Brachio-Radialls, plexor Carpi Ecdtolis, etc.,
but only those muscles whose mein function Is the control of these
jo nts wi-1 bo considered here* The muscles causing mapination
are the rupinator and the Biceps Brashll*

The muscles causing iron- tion ere the iron' tor Teres and
Pronator “uadretuo*

The origin of the Supinator muscle is strongest in Man, since
In him it arises from the lateral ligament of the eibow-joint,
from the annular ligament of the radius, end from a comparative
greeter area of origin from the Ulna than it h.s in either Orang
or rhesus macacos* The insert.on In the moca-que, howovor, is more
extensiaﬁ than either that in Man or in Oreng* The Orang
insertion ia much the same as the human. If there are relatively
the same nunber of fibres in the Rhesus muscle, in the Orang

muscle, nad In the Hunm muscle, then thu rhesus insertion must
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entail a Bpree ing out of the fibres and a thinning of the musole.
In Grang and Man the fibres are bunched more together to fora a
thicker muscle. The taels of the force of uAiscle passes through
tho centre of the area of insertion (provided the musole inserts
with a ﬂ?\ﬁ?(rerg* thickness), and since the ares is more extensive
in Rhesus monkey than it is in Orang or lien, this centre point
will be further down the shaft of the radius than will the
central points In Grang and Man. Now since this muscle acts on
the prox raal radio-ulnar Joint, the nearer the central point la
to this Joint the stronger will bo the action of the muscle, end
the further away this point Is from the Jo nt the weaker the
action will be. Thus, if this is the case, then the human *nd
Orsng muneie should be stronger then the rhesus muscle. Also,
amoe the origin is greatest in Jinn, then the human supinator
muscle must be relatively the most powerful of the three, with
Orang a close second and ; hocus monkey Inst.

(Kovsever if in the 'heaus nmacaQue the additional insertion
distalky into the radius is oxide up by additional musole fibres,
bo thyt the totai bulk of its muscle would be relatively greater
th n that of Oreag or linn - then it must necessarily follow thrt
it wouid be a etronger muscle w*th a consequent stronger action
thun the Orang ox Humm muscle. But this is unlikely, since the
origin of the rhesus musole Is relatively leas than that in Sian,
and ia by no me&ns greater than that in Orang.)

The other muscle of supination is Bioep3 B aohil. This
musole presents very little difference in the three c-uimale, the
only difference being the presence of the racertus fibro3U£ band
in Men, which cannot help supination of the forearm to any
appreciable degree.

Considering the supinnting forces, wo see th t though they

nearly e u 1 each other in Rhesus macaque, Drang and Man « lien
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huo a slightly better foroe, with Oreng a very olLose second, while
hesus monkey has relatively the weakest supmating force of the
three*

Pronator Teres enjoys a more robust origin In Oran/ and Kan
than it does in Rhesus monkey - in the former two animals it
arises b t'O heads of origin, while in the letter animal It
arises by a single heed (Humeral Head)* The insertion of the
muscle is most extensive in the macaque, occupying the middle
one-third of the shaft of the Radius; less in Orsng - occupying
the second proximal rusrter of the shaft of the radius, and
least in Msn, whose muscle insertion occupies only about one-sixth
of the shaft of the radius Just proximal to the middle of the
shaft* If the muscle inserts equally over the area of Its
insertion, then the same argument used for the supinator must
necessarily apply hero to the pronator teres* Thus the axis of
the foroe of the muscle passes through about the centre point of
the area of insertion, and since the pronator teres muscle acts
on the superior or proximal radio-uinor Joint, then the neerer
this centre point is to the Joint the greater will be the foroe
of the muscle, and conversely, the further away this centre point
iIs from the Joint the weaker will be the action of the muscle*
Considering the centre points of the insertions in Fheoua monkey,
Orang end Mnn, we see th't that of Ornng is most proximal, while
that of the Rhesus is most distal, ifrn being in between the two*
Thus comparatively, the Chang muscle must have greatest pronating
foroe, while the rhesus muscle hns least, Man's muscle being
intermediate* (This holds provided the muscle in each contains
m e-usl number of fibres. This is probably so in Ornng end Man,
since both arise b two heads. as the 0 ang Is sLIghtly stronger
in its do p head it might hrve even no e fibres, which must then
mke this muscle still stronger* The rhesus muscle, arising only

by one head, probably has not so many fibres as the other two, and
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this mates it still weaker*

The Pronator ¢,ufdratus has a relatively esmal force in all
three*

So reviewing the proneting muscles together it is obvious
that the Qrnng enjoys the strongest pronrting mechanism of the
three, the Khesus maoaque the weatest pronatlng mechanism, and
Man i s in between the two*

SO;

supination : Man and Oiang - -... Fheous macaque

Pronation : Oreng cad Man - ihesus raacoque
These results fit euite well into the characteristic pictures
of the three primates*

Rhesus nonkey uses his upper limb primarily for support - so
he does not require strong supinator end pronator mechanisms for
his forearm*

The ornng uses his upper limb not only for climbing but also
for manipulation so that supination and promotion become Important
movements, - and on studying the movements of the Oreng*s forearm,
especially when climbing or hanging, it is apparent that pronation
iIs even more emphasised than supination - which is according to
tho above findings* Man uses his upper limb mainly for mani-
pulation, so supination and pronr.tion a;e equally important, and
thLa oo-lnoides with -hat was found above, both movements being

well developed*

—5 —
At the wrist Joint four movements are possible:
Extension,
Flexion, ) o
Abduction (FadialL deviation), and
Adduction (Ulnar deviation)*
The muscles nainly concerned with Fxteaslon of the wrist-

joint are the Extensors Carpi lediolis League and Brevis end the
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Extensor Carpi UlnnriB* Those musales having a secondarily
extensor action on the vfrist are the -

Extensor Digitorum*

Communis,

E)ﬁgﬂggrr Bc;ﬂlltclj sMiEgr?g;hs end the

Extensor indicia.

Comparing'; the Kxtensores Carpi Radiails Longue end Brevis
tau-ides in rhesus monkey, orang and Man, it is found that no
significant differ noes exist between them, end therefore they
must have an enml relative action in all three.

The Extensoi Carpi Ulnaris muscle, however, is ouch stronger
in Ornng and Kan than it is in the macaque, because In the former
two the muscle gains origin from about half the length of the
ulna - nn origin which is completely absent in the Rhesus monkey*

Of the secondary muscles of exten. ion at the wrist the
Extensor Elgitorum Conraunis end the Extensor rlgitl Minimi are
relatively much the same in Rhesus monkey, oreng and iron*  The
Extensor Pollices Longuo muscle has similar origin end insertion
in c.11 three, but the human crusole is comparatively larger md
bettor developed then that in the macaque or that in Orong*

In Ken the ™xteneor Indicts muscle inserts entirely into the
index finger*

The insertion in rhesus monkey and Orong is by t.70 tendons
vihich insert Into the index and middle fingers* Actually this
differ noe in insertions ahould hrve no effect on the action that
the muscle H?s ave; the wrist-joint* The rhesus and human
muscles are not much different to one another, but by comparison
the Oreng muscle Is larger and has a greater origin* It should
h ve thus the strongest action on the wrist Joint*

Reviewing the extensor muscles of the wrlst-Jolnt, It Is

seen that the Extensores Carpi Rndinlis l.ongus et Brevis, the

Extensor Digitorum Communis, and the Extensor Eigitl Minimi
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muscles are relatively ernial In all three primates concerned*

The Extensor Carpi trineria ie e4rongeut in Orang
and Men;

The Extensor collie is Longua is strongest in Men:

The Extensor indicia is strongest in Crang*

So the obvious result which ©merges from this analysis is thst
the Hnesus monkey hrs the weakest extensor meohenlara of the
wrist of all three. Orang end Lien hnve probably about e url
force for extending the wrist*

The Flexor musclee of tho wrist joint aie the Flexor Carpi
Fndlalis rad the Flexor Carpi Uineris* Musoloo waich produce
flexion at the wriBt as a secondary action are the Pelmarls
Longua, the Flexor DigLtorum Lublimis, the Flexor uigitorum
Profundus und tho Abductor iolllois i.ongus*

The Flexor Carpi fadialls is approximately e~ual in force
In Rhesus and Man, but in tho Orang it is more powerful duo to
Its far more extensive origin* (In Oreng it enjoys an extensive
radial attachment which is lacking in the fBusoies of the other
two animals¥*)

The Flexor Carpi UlnarLa is very similar in rhesus monkey,
Oreng end Man end no significant difference between them was
noted*

In rhesus macaque this muscle is found to attach to a
remarkably elongated pisiform* bone* But this elongation should
be regarded in the light of a compensatory mechanism, beonuse in
the pronograde posture of the Ihesu3 monkey the wrist, being
normally extended, would oeuee the Flexor Cerpi Ulnaris to
function at a mechanical disadvantage, und elongation of the
pisiform* acts so rn exten ed lever which compensates for the
disadvantage* as a result "he muscle must function as well iIn

tho macaque as it does In orang ;nd Man*
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The ieimaris Longus, likewise, shows no significant differ-
ence in the macaque, Orong or Man.

Tno Flexor Digltorum £;ublimis is by far the woaknst in the
Rhesus monkey, for in this animal the raueale leaks the coronoid
end the radial origins which are njoyed by the OrPag and the
human muscle. In flexing the wrist Joint the Qrnng muscle has
about the same powor.aa the human muscle*

The Flexor Digitorura Profundus muscle, though it varies In
structure rnd insertion in the three, when taken as a whole,
exerts a relatively enual flexor force on the wrist in the macaque
Oreng and Man,

The Abductor Poilicis angus muscle IB relatively st ongest
in Rhesus macaque and 0 ang, and weak* st in Men. This is so
because, in the latter, the rdusoie has lost the substance of the
Extensor Poilicis Brevis muscle, thesj two susc.es being incor-
porated into the one belly in Rhesus monkey and orang*

Thus, the Flexor Carpi Ulnnris, the Palmaris “ongus and the
Flexor DIlgitorum Profundus arc muscles which show no groat differ-
ence in Rhesus Monkey, orang or in Man. Tlie Flexor Carpi
Radialla is strongest in the Orang. As far as the Flexor
Digitoruo cublirals is concerned, the Orong is more powerful than
the macaque, but is ©‘uni to Hrn.  Abduotor Poilicis ongus in
the Orang is relatively stronger than it it in Min, but is e”ual
to its counterpart in hesus monkey.

Taken as a whole, therefore, the Orong appears to possess
a much more powerful muscular e uipment with which to flex his
wrist Joint than does rhesus m”™eeque or Kan. Of tneso latter
two, Man is probably e little more powerful than the Rhesus
monkey because the superiority of the humm Flexor Rigltorum

oubilrals probably outweighs the superiority of the hesus*

Abductoi* Poilicis on, us muscle.
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The ne”t taovem nt tit the wrist is thet of Abduction or
Radial deviation*  This is brought about by the Plexor Cerpi
Radiallo# the Extensor Carpi Radial!'s Loans rnd Brevis, the
Abductor Poliicia Longua, the Extensor Follicle Brevis, end the
Extensor rollici3 Longus*

The Flexor Carpi Radiaxis, as has been centioned above, is
strongest in the Orang due to its more extensive origin, which
includes a considerable attachment to the Radius* It la approxi-
mately equr.i in Rhesus monkey and Han*

The xtensoiea Carpi Kadiftlis Longus et Brevis are relatively
e ual in all three primates*

The Abductor Polliola Longus is strongest as such, in
Rhesus macaque and Orang, as has been explained above, but when
considering the Extensor Poilicis Brevia (which only appears as
such in Kan) along with it, then the conclusion must be dram
that the abducting force is relatively e ual in Rhesus monkey,
Grsng end Man*

The Extensor Poilicis Longue museio is similar in origin and
insertion In ail three, but the human muscle is larger rnd better
developed then the Rhesus end 0 ang muscles, so presumably it has
the groatGot force*

The Extensorsa Carpi Radialis Longus et Brevis and the
Abductor Poilicis '-on, is (taken together with the Extensor
Poilicis Brovia in the case of Kan) are muscles viiich axe com-
pfirc.t.vely o uni in ail three primates under consideration*

The only reel differ, nose lie with the Flexor Carpi
redielis and the Extensor Follicle songus muscles* in the
former, the Ornag is the stipngeet; in the latter tfrn is the
most powerful. But ‘he superiority of the Granges Flexor Carpi

ladiniis is greater thrU the superiority of the hura Extensor

Polllcla Longus made#
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Feviewior, the abducting forces of the wrist, the Orang has
the predominating foroe of the three, Man taking a slightly
inferior position, while hesus monkey definitely presents the
weakest abducting muscular force at the wrist*

Ths final movement at the wrist-Joint is tht>t of Aflduetton*
Thia 1a performed by the action of only two muscles whioh crust
function slimitanaously for the best remit to be obtained*

They are the Flexor Carpi Ulnaris and the Extensor Carpi Ulnarls*
The former nucoe shows no aign.ficaat difference.! in either the
macaque, urong or Mm, but fcne latter muscle enjoys a far more
extensive origin in Orang rnd Mon than it does in rhesus monkey,
and consequently it should have a more powerful notion in these
two animals* As a whole, therefore, the lhesus probably
possesses the weakest auauoting force of the three, while Orang
end Mon ure approximately e uai to one another*

Thus, the strongest at the various movements at the wrist

ere
rxfcoaeioa : Orsag ind Man
Flexion : Orang
Abduction Orrug
Adduction Orang and Men

The Orang is seen to be most powerful in all four movements
at the wrist, fLexlon bein*™ the movement in which tne dominance
Is most marked*

Man is very olose to the Orang in Txtenslon, Abduction end
Adduction*

The Jhesus macaque is weakest of the three in all movements*

The rhesus monkey, in his character!stic pronograde mode of
progression, does not require any special nowera nt at the wrist,
since the upuer limb is used almost entirely for support alone*

The Orang uses his upper limb as an instrument for climbing,

for hanging, for progression and for manipulation* He has strong

110



raovomnts at the wrist ther fore, especially flexion, for this
moven nt is most necessary in his no e of el),nbin/1or hanging,
wher-1 the weight of the vhole body is often suspended from one
hand clone,

Man uses his hrnd and wrist for manipulation and for more
apeoiall noa noverirntn then does the macaque, and ns the above
results indicate, he hre relatively stronger wrist movements
rhesus mace-jus. Flexion is not os powerful as in the Oran#,
but this may be due to hio habits end mode of progression which

do not entail climbing end honking from branches, ote,
. 6 -

The Motaourpo-*phalangeal Joints of the veilcl Four digits
exhibit four ciovtm nts;

listens™* on,
Flexion,
'vbduotion and
adduction.

The Sytenoion at theso Joints Is brought about by the
Kxtonsor fclgltoi'Uia Co itjunie, the L'xtcncor Tlgitl Tinlmi and the
extensor Indicia,

The !xtensoi Digitorum Communis is u muscle which compares
closely in '*hc&u; macaque, Ciang tnd Kan, and hn.3 an e ual action
in 0'oh of the animuis, The Fxtonror Digit! Finlml erasole gives
rise to two tendons or insort.".on In Fhocus monfeey and Drang <
supplying digits four and five- In nan there Is on y one tendon
of insertion, this up ‘lying the fifth digit. similarly, In
hesua monkay *nu Oreng the Fxt nsox indicia msole inserts by
two tendons - supplying digits two and throe, while In Man the
inserttan is made b. one tendon which supplies digit two. All

four medial metacFurpo-ph-iengeui Joint® in hocus macaque and

Orang, ther foie, have two eets of extensor tendons. In Men
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only the second find the fifth digits are supplied In this way,
the third end fourth having only one set of extensor tendons.

The conclusion that suggests itself from this arrangement
Is that, while the fingers In fhosus monkey and Qrcng must
function together - almost as one unit, in Ken the extensor force
has become somewhat divided, whioh allows a much wider .ange of
independent movements in the hand.

As a whole, therefore, the Ihesua macaque and Chang
metacarpo-phad angeal joints are stronger and bettor equipped for
"Xt nci.in than are those of Man* of Rhesus monkey rnd Orang, the
latter appears to have the relatively stronger muscle system
(because of its more extensive origin and greater bulk) and so the
Orang must bo the strongest of the three at extension, with
rhesus a close second, and finally kcn lest.

Flexion is achieve i by the Flexor fligltorum Eublimis, Flexor
Digito.rura Profundus, the lunbricals end the Interossel#

The Flexor Digitorura .ubiimls is strongest in Orrn™ end Man,
Bince In thos™ two the mascie has h roronold end a radial origin
not; enjoyed by the rhesus* muscle. The Flexor Digitorum
Profundus mass is probably of e ucl relative foMe in Rhesus and
Men, but it must be stronger in Orang, since in this latter
animal the whole muscle mass supp-ios oniy four digits while in
the farmer two animals, its force is divided over five digits.

In rhesus macaque and. Mon the lumbrieai muscles are com-
paratively stronger thnn in Orang. This is to, because in the
foroar two, these muscles arise by two heads (from the sides of
adjacent tendons) whereas in the Orwig they arise solely by one
head of origin# The oniy differ nee between the fhesus and the
Human muscles is that the lumbriccl for the midrLe finger arises

by two heads in Rhesus monkey and only by one heed in Man.

The interossel are about of e-url strength in all three
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tin male.

Thus, considering the true flexors of these Jo nta (viz.
the limbrica.13 and interossei) the rhesus nonkey and nman ap ear
relatively more powerful than the Orang* vhon, however, the
secondary flexor muscles ere included <« the Flexores Digitorum
lubllmis et Profundus - then the balznce shifts in favour of the
Oreng, with Man second end lIhesus last*

/Aduotioa is brought about by the Porsal Interossei end, as
far as the second and third digits are concerned, by the first
and second lumbrlcals* The dorsal interossei are about © u&l in
eui three primates: the two luabricales are relatively stronger
in hesus macaque than in Orang or Mon* io0 abduotion must be
appr xImeteiy equal in the Macaque, oreng and Man, with Macaque
possibly slightly stronger in digits two and three then the
Orang and Man*

Adduction Is performed by the Palmar Interossei, the
Contrahentes, and as far as tne fourth end fifth digits ere con-
cerned, the third and fourth lumbrlcal muscles*

The Palmar Interossei appear about equal in foroe in ail
three animals* The Contrahentes appear normally only in Bheeus -
not in Orang or Man*  The third and fourth lumbrlcals are
relatively weaker in Orang than in hesus monkey or Mm, because
the muscles arise simply by one head, while In the other two
primates they arise by two heads*

On account of the presence of the Contrahentes the rhesus

monkey Is the strongest at ad noting the fingers*

The proximal interphalangeal Joints have only t:o movements:
extension end flexion* rxtension is brought about by the

Extensor Digitorum Communis, assisted by the interossei and

lumbal cels* These three muscle groups are e<uel relatively in
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the Macaque, Orang and Man = the onLy alight difference being
that tiie iumbrical muscles of the Orang are the weakest of the
three, since they ariae solely by one head, while then- musoies
of Thoaus rnd Man arise by two heads# This oaus-ja the Orang to
have a alight disadvantage at oxtonalon when compared with
hoaus monkey t-nd Man#

Flexion is brought about by Flexor Digitorum Sublimis and
Flexor nigitorura Profundus#  The former musole is by far the
strongest in Orang and Men, sinoo in these animals it enjoys a
ooronold rnd radial origin - which ihesus monkey lacks# Orang
Is stronger then Km because the tendons of insertion in Orang
Insert into the middle of the shafts of the interpellate
phalanges of the medial four digits - not, as in Urn, into their
bases# This arrangement must give the Orang muscle a great
mechanical advantage. The plexor Digitorum Profundus, as has
been stated before, is strongest In the Orang - Han and ihesus
monkey being about ectual to erch other, but being much weaker
than the Orang# Ther fore, when ihesus xmkey, Orang and Man
are compared, the Orang is found to possess the outstandingly
dominant force for flexion of the proxuaai interphaiongeal Joints.

The distal interphalangeal Joints have likewise only the two
raovoia,ita of Extension and Flexion#

The extensor force is exactly the as re as with the proximal
intorphaiangeal Joints# The force producing flexion Is the
Flexor Digitorum Profundus muscle# This is relatively most
powerful in the Orang# Ihesus monkey rnd Man are simlirr to
each other in force#

reviewing the mowvetants of the fingers, it is apparent that
the Orang has by far the greatsat flexor force of the three
primates under consideration# This is as would be expected

since this animal utilizes the medial four digits a great deal
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for h nging from breaches, relying completely on their flexor
foroe to support hi o whole body#

At the Metucarpo- hfilwngenl jo nbe the yxtenso" forces
appear a.milar In Orsag and P.ftoaus monkey end weakest in Umn#
Distal to this joint 1lhesua is relatively the strongest at
extension - a conclusion to be expected in the pronograde node of
progression ia which the hand is used as a fore-foot.

Abduction of the fingers ia approximately e u 1 in. hesus
oaceque, Oreng and Men, it possibly being slightly stronger ia
the rmroaque in digits two and three. Adduction of the fingers

IS strongest in Phesus#

Urn 1a found to possess the best developed Thumb of the
three priauteo, Phesus also having a v?oll developed but smaller
Thumb, while in Gr&ng this digit is poorly developed and even
degenerate. however, In all three the Thumb is osprble of the
sene movements, thea:, being five in number:«

1# Extension is brought about by Fxtensor Pollicls

l.on us muscle in all three primates, this muscle
being beet developed in Ua#

La has an added strength at extension In
possessing that essentially human muscle, the

L'xtansor ollicl s Brevis.

2. Flexion is carried out by Flexor Pollicls bongos
and Flexor Follicle Brevis .muscles#  The former
muscle is absent in the Graag* is Present in
rhesus monkey -nd .fan, anil I« relot‘veiy stronger
in urn. The flexor po;.licls brevis muscle is
weakest in Utn, since In him It 8; ears to
represent only about half the mnsoLe belly as

found in ihesus monkey ;.nd Or&og#
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as a whole. Hn enjoys the strongest end
a so the most differentiated flexor foroe of the
three, since in him the long flexor muscle is an
entirely separate end distlnot structure in the
deeper layer of the flexor aspect of the forearm,
and the short flexor musoLe is reduced to a single
belly of muscle with a single origin and a single

insertion*

3. The abductor Pollicls Longus snd Abductor Poliicis
Brevis are the muscles responsible for abduction
of the thumb*  The muscle is weakest in Man
because the human muscle belly has been reduced
since the Extensor Poilicis Brevis Muscle has
divided off from it* The Abductor Pollicls Brevis
iIs approximately ecu 1 in all three primates.
This results in Urn being relatively weaker at

abduction than Rhesus monkey or Oreng*

4. Adductlon is performed by the Adductor Pollicls
muscle, which though it displays differences in
the three primrtes, ultimately produces an effect

about e.uri in ail three*

5. Opposition is brought about by the Opponens
Poiliois muscle, which has about the same relLative
force in ell three.

Kan*s thumb, as the above anaLysis indi ates, is relatively
strongest in Flexion and Extension and weakest in Abduction. It
Is not superior in force In dduction or opposition, but seems to
be equal to these movements in hesus monkey and xang, this being

0
a little surprising, especially in regard* opposition, since it
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would seeia to be to Man's advantage to have posseflood a

hypertropied opposing mechanism.

—j Umil auy ¢

‘egnrding the upper Limb of hesue as a whole, it is clear
that though this is a generalised orimate, it has its rausouier
systems rrrrnered so ns boat to suit its pronoprede posture and
its arboreal existence. The examination of the musculature of
the shoulder girdle shows that this animal has, compared to the
Orsng and Man, a stronger mechanism for drawing the shoulder
girdle backwards and forwards. its should r joint is greatest
at Abdu tlon, Flexion and lateral rotation, and its elbow joint
iIs much stronger In both its movements than in Man. It should
be noticed that those nrrangeminta ere those th*t would be most
useful for a pronograda arboreal existence. The radio-ulnar
Joints are found not to bo exceptionally strong at any of their
novel- nta and associated with this is a comparatively weak wrist
Jo.nt. The hand is adapted rather for extension than for
flexion. These findings fit In with the role of the forearm,
wrist and henti in the p”~onograde position, as thesc play no very
special part, except that of support*

The Drang's shoulder girdle is found best e uipeed for
upwards md downwards move .rnta - actions which are the most
useful for the Greng'c climbing habits. The shoulder joint is
found to h ve no outstandingly specialLzed movements, but Its
mechanises Lie between those found in the pronegrado macaque end
those found in uorlflrht Men. The elbow joint is e nipped with
very powerful muscles - relatively much more powerful than Man's

corresponding rausoulaturo.
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The ladio»UINnJt? joints ere stronger st pronstion than at
supination, sad the wrist la found to have ail its movements
relatively strongest in this animal, Tbs hnna hoc en extremely
strong flexor mechanism* These findings rare all n& one would
expect in the Crane, which relies to such & great extent on his
upper limbs in his particular mode of progression*

Man 13 found to h*va the oariwrrus end backwards movements
of the shoulder girdle best developed# These movom nta fit in
well with the as-odatod upright posture and tr.tii %:n*b "Square"
shoulders* Adduction, extension and medial rotation ere the
strongest movements of the shoulder joint, and «rc fouiid to be
directly opposite to those movements strongest in pronogrede
Ihesus* shoulder Joint* The elbow musculature is much weaker
than in lhosus or Qrang, relatively speaking, find this oan be
explained by the loss of the former functions of the upper limbs
ea limbs of suD>>rt and as organs of progress? an*  iupinatlon
is relatively stronger than pronation, and the arris* has
extension, abduction and ad notion os the outstanding movements*

The hend is found to htva special adapt.one for a wider
field of independent movement* The moat anrfcs . of these
adaptions are the limiting of I> Intentions of Extensa? Digit!
Minimi and Extensor Indiols tothe little nd index fingers
resjectlvely, end the generalise! enlevement of the thenar

eminence, together with a very well developed thumb.
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DISCUSSION ON THE LOXK* AdB MosCJt8 OF THE
HK3UJ NACAT', 0 ANG AND VAN

As with the Upper Limb, the Lower Limb may bo conveniently
divided into sections, the following being the most natural
diviaions:-

. the hip Joint.
. the knee Joint,

. the ankle Joint, end )
) . the foot and its associate Joints*

DWNF

The discussion will concern itself with each of these sections

in this order.

HI? JO NT:  Thus, commencing with the Hip Joint, it is found
that there are six distinct movem nts to be considered;
1); Adduct on,
? ), Abduction,
3) : Flexion,
4) : Kxtens on,
3): LTedial otntion, and
6). Lateral otatlon.

There are a iarge number of muscles which bring about
adduct-.on at the hip Joint, either as their ra .n function or as
secondary actions* The Adductor group of muscles, consisting
of the Magnus, Brevis, Longus and Minimus, form that group which
has adduction as Its main function* The lower fibre: of the
Gluteus Mexlraus, the ~uadratus femoris, obturator externus,
ectlneus, Sartorius and Gracilis also assist in adduction In
varying degrees.

n rhesus macaque the origLn of the Adduotor Magnus spreads
relatively far more anteriorly along the pubis, than it does in
Mnn, extending almost as for ra the interior end of the symphysis
pubis, whi,.e .n Mmn the origin docs not even extend as far as the

posterior part of the symphysis. However, the origin of the

human muscie from the ischial tuberosity and posterior part of
ischium has become very much stronger than In rhesus monkey*

This indicates a posterior diepiacem nt of the origin of this
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muscle in Men to accommodate hia orthograde posture. Taking
this into account there does not seem to be a great deal of
difference between the macaque origin and the human origin.

It may be thought that ao the rhesus muscle has a consider-
able origin from a position so near the midline of the body as
the symphysis pubis - which linn has not - it should have a
greater adducting power due to the mechanical advantage so
gained* But on comparing the fhesus mnoaque pelvis with that
of linn, it is seen that the former is much narrower than the
latter and, therefore, the aoetabula are really nearer the
midline than they a-e in the human pelvis* The distance between
the Jo nt and the muscle origin must be about the same in both
animals, that is, the leverage of the muscle must be about er-ual
both in Rhesus monkey and Man*

The insertion of the human musole is relatively greater
than the insertion existing in the oooaque. The former proceeds
ns far up the femur as the quadrate tuberole, and extends dis-
tnlly as far as the adduotor tubercle, while the rhesus muscle
oonf nes its attachment to the linen esperu alone* The rhesus
muscie lacks the human isohlo-condylar portion and it therefore
has not he attachment to the modial supracondylar line end
adduotor tubercle*

Considering that the origin of the muscle is comparatively
very similar in hesus macaque and Man, as far as function is
concerned, the somewhat greater insertion of the human muscle
probably gives it a relatively stronger adducting force than
the corresponding muscle in hesus.

The origin of the Orang rausoj.e la very s railar to that of
Man, except that it extends more medially, becoming adjacent to
the posterior portion of the symphysis pub-s. However, It

does not extend so far forwards along the symphysis as does the



rhesus muscle* Posteriorly, the orang muscle (in my speoimen)
gains a considerable origin from the medial border of the oommon
tendon of the hamstring muscles, ea origin not found in rhesus
or Ban* The origin of the orang muscle appears therefore, to
be relatively a little more extensive than the Human muscle*

The Insertion of the musole in the orang Is almost identical
with the insertion of the human muscle* The Acetabulum of the
Orong is relatively further from the ra d-line than Xn Wans, so
in addition, Orang has a considerable mechanical advantage In
having a longer lever here than Man.

Therefore, as a whole, the orang muscle sppears to be
definitely stronger than the human muscle, wh.ch in turn is
relatively stronger then the rhesus musole.

The origin of Adiuotor Longus is almost identical in ihesus
monkey end Orong, being from the cranial border of the pubis,
lateral to the symphysis, between the origins of gracilis end
pectineus* n Mon this origin hos moved backwards somewhat, -
off the superior bo:d r of the pubis on to the anterior surface
of the body of the pubis in the angle between the crest and the
symphysis, this displacement being appropriate to Mon's
orthograde posture* The insert on, in rhesus macaque, is into
a considerable portion of the upper port of the ilnea aspera, iIn
Mon into the middle two-fourths of the lines aspera, and in the
Orang into the third-quarter of the llnea aspera. Since the
muscle inserts fairly evenly, the middle point of the line of
insert Lon enn be taken to represent the po'nt of force through
which the muscle acts on the femur. It |\g relatively nearest
the hip Jo nt in rhesus; next is Man's musole whoso middle

point of insertion is the middle of the Illnea aspera; end
finally, the orang’'s muscle is inserted furthest from the hip

Joint.

The Orang’s muscle has consequently a greater ad ucting



force on the hip joint than either the human or the rhesus
muscle*  The human origin is a little further from the
acetabulum than the origin of the rhesus muscle, so it diould
have greater leverage et the hip Joint, due both to its origin
and to its insertion, than the rhesus muscle* The orang
origin is no e similar to the origin of the human muscle than
the Jyhesus muscle and, since it has greater leverage by means of
its insertion, it should either equal the force of the human
muscle, or, as is more likely, exceed it soinewhat* The result,
therefore, is that 'he Adductor Longus muscle is relatively
strongest in the Orang, ne<t strongest in Man, and fine ly, it
iIs decidedly weakest in the Ihesus monkey.

The origin of the Adductor Brevis, like the other muscles
of this group, has been displaced backwards on the pubis in
Man as compared to the origin of the muscle in ihesus monkey,
this change again being appropriate for Man's upright posture*
in Fhesus the muscle arises from the pubis deep to the adductor
longus and directly ventral to the obturator foramen. In Kan
it arises from an elongated oval area on the front of *he body
and upper part of the inferior ramus of the pubio bone* The
rhesus musoie inserts into the upper quarter of the lines aspera,
whereas the human rausoLe inserts rao e extensively upwards -
Into the upper quarter of the linea aspera as well as the lower
two-th.rds of the line leading from the lesser trochanter to the
linea aspera* Thus, taking the middle point of the line of
insertion as the point through which the force of the murole
acts on the femur, it is seen that the point of the human
insert on is a little nonrer the hip Jo nt than is the corres-
ponding po nt of the macaque Insertion.

Considering the insert.on therefore, it seems that the

rhesus muscle should have greater levera™-e on the hip Jo”™nt than
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the human musole. However, to oounter-balance this advantage,
the other lever concerned - the distance between the muscle origin
and the hip Joint, is a little greater in Man than it is in
rhesus maoaque, so thet “he nett result is that this muscle has
probably about an eoual relative force in the macague and in

Man.

The Orang origin is placed more forwards or ventrally on
the pubic bone than is the origin of the human muscle - resem-
bling the origin of the ’ithesus* muscle. However, it has a
more extensive origin than the Shesus muscle and proceeds
further backwards, - the actual origin being from the pubic bone,
on its ventral surface, extending from the symphysis pubis to
Just deep to the origin of the Adductor Longus. its origin
lies deep to the origins of Graoilis, Adductor Accesorius and
Adductor Longus. Deep to it lies the obturator Externus. It
does not extend down on to the inferior ramus as it does in
Man. So It seems that the origin of the Orang*s muscle is some-
what intermediate between the rhesus and human, and is
relatively greater than either of them. The Insertion of the
Orang muscle is into the posterior surface of the upper one-
ouarter of the shaft of the femur, between the insertions of
peotineus medially and that of Adductor Magnus laterally.

The insertion thus resembles that found in Man and hesus
macaque. Since the relative distance between the origin of the
muscle and hip Joint tends to resemble that of the human con-
dition rather than that of the rhesus monkey and, since the
origin is slightly larger than that of Man, it can be assumed
that this muscle may be a somewhat stronger adductor in the
Orang than it is in Man or Fhesus.

The Adductor Minimus (Adductor Accessorius) IS a separate

muscle both in Khesus monkey and Orang, but it is usually
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incorporated in the Adduotor Magnus in Mm. 'hen it does occur
separately in Man it arises from the lower pert of the publo

bone - that part occupied by the upper fibres of Adductor Magnus -
ana it inserts into the femur proximal to the linea aspera. In
Rhesus monkey the muscle origin is placed far moe posteriorly
compared to Kan's or Drang*s muscle* It arises from that part
of the ischium eaudo-ventral to the Obturator foramen and it
Inserts upon the lateral part of the linea aspera over approxi-
mately the firet-ouorter of the femoral shaft.

In the few human cases wherj the muscle exists separately,
it must be about relatively erual to that in the hesuo macaque
for the greater leverage obtained by Mn due to the position of
the origin is counter-balanced by the greater leverage obtained
b, the insertion of the rhesus muscle.

In the Orang this Adductor Accessorius is a separ. te tnd
well developed belLy of muscle wh.oli arises from the medial
portion of the pubic crest and from the lateral portion of the
who.G of tho symphysis pubis. it lies Immediately deep to the
Gracilis and arises adjacent to it* [t is# therefore, much
more ventral th n the rhesus origin rnd is also no e ventral than
tho huirtn origin* The insertion is b, ?poneu’ osis Into the
linaa aspera, half-way do'rn the thigh, being in close apposition
to, and actually inserting with, the adjacent portion of
Adductor Magnus. The insertion of the Orang muscle has, there-
fore, relatively a greater leverage then the rhesus musole, and
it is also greater than that enjoyed by the human irusole. The
origin, as seen above, is considerably greater in extent and in
leverage in orang than in the macaque, since the Oreng origin
iIs comparatively further from the hip joint then is the macaque
origin* The Orang muscle then has, in comparison, probably

much greater adducting force then the hesus muscle, and this
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latter is in turn greater th?n the hurws in *on, in the
majority of oases, it is Looking. But in the few oases where
the muscle is separate in the human, it probably is equalled by
the rhesus muscle.

The lower fibres of the Gluteus Maximus take prrt in
adducting the femur towards the midline, but, despite the great
Lno-ease in bulk ;n the human muscle, and also less marke ly In
the Orpng, as compared to Fhesuar muscle, the Lower fibres
which bring about adduction have not altered to the same egree
as the rest of the muscle* The human muscle Is the largest
and heaviest of the three, the Ihesur* muscle being the smallest
and lightest. The human and orang sdructing fibres are about
erur.l, s:nce they both arise from the lower posterior part of
the ilLsc crest and from the sacrum end coccyx. But the human
muscle has stronger attachments than the oveng’s muscle, sinoe
it hrs greater attachment to the ilium end elso en attachment to
the sccro-tuberous ligaments. The Orong, however, has e power-
fui muscle, wh*oh Is really the Lower part of the Gluteus
Maximus, lying in close relationship to the origin end upper
part of Biceps Femoris, arising from the ischial tuberosity end
eo non hamstring tendon. It inserts into the lateral inter-
muscular septum (especially in its Lower half) and also into the
adjacent Fascia Lata. This portion probably mokes the
adducting strength of the Gluteus Maximus of the Orsag at least
equal to, and very llfceLy greater than, the ad uctlng strength
of the* human muscle.

The rhesus muscle which arises only from the t anaverse
processes of the upper two caudal vertebrae and from the dorsal
fascia over the sacrum, Is very much weaker, relatively, thrn
either the orang or the human muscle.

Thus the adducting power of the lo”er f'bres of Gluteus
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Maximus is about oruni in ormg and Men (probably stronger in
the formar) end definitely weakest in tho rhesus monkey.

The ~uadratus Femoris is very much the fsamet\ in a’\l thrge.
animals, the only feature of difference being that Men's nmsoie
enjoys insert on into a special quadrate tubercle, a bony land-
mark not distinct in the hesus macaque or the Orang. The
force of adduction must be, relatively, very nearly the same in
Mon, Orang and hesus nonkey.

On examining the origin of the Obturator Fxternus in of ch
of the three primates, it is seen th: t in the hun;n and in the
orang the origin is placed more ventrally and medially eo com-
pared to the origin of the rhesus muscle. This rhesus musoLe
arises from the lateral border of tho obturator foramen and its
membrane, blckwards along the superior ramus of the ischium and
the cranial margin of the ischial tuberosity rnd forwards along
the pubis almost as far ventrally as the :ymphysio. in Man
the muscle arises from the surfaces of the pubic bone end
ischium, which form the inferior half of tho obturator foramen,
and from the corresponding portion of tho superficial surface of
the obturator membrane. The Orang muscio has a similar origin
to the ha tin’s muscle. The insert on is the same in ell three:
into the trochanteric fossa of the femur. The fact that the
rhesus muscle arises so far back and laterally causes it to
lojse some of its power as an adcuotor, but causes it to gain
power as a lateral rotator of the hip Joint, as compared with
the muscle in the other two animals. Conversely, in Mon and
Orang the forwards and medial position of origin Increases the
adducting power of the muscle, but renders it relatively weaker
as a lateral rotator. 0 as an ad ucting foroe, the Obturator

rxternu3 is eruaiiy strong in .Man rnd Orang, but is weaker in

the hesus macaquee
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The ectineus enjoys a much no e powerful origin, com-
paratively speaking, in Men than it does in hosus monkey. In
th.s latter animal the muscle arises from the most cranial
border of the pubis Immediately above the obturator foramen*
in Mm the muscle arises from the sharp anterior- portion of the
pectineal line of the pubis and the trianguler surface of the
pubic bone in front of that line, end also from the pectineal
sortion of the fascia lata which covers It. The Insertions,
however, differ considerably* The rhesus ciuaole has a
tendinous insertion upon the llnea aspera for about one-third
of the length of the femoral shaft, whereas the human musole
inserts only into the proximal half of the line from the leaser
trochanter to the linen sspora* Thus it follows that the more
distal insertion of the rhesus muscle must give it better
leverage at the hip Jomt then the human muscle can enjoy* This
superiority is offset somewhat by the relatively greator origin
of the human muscle, but this would not be sufficient to cause
the human muscle to have the greater power over the hip joint*
The orang origin is less sturdy than the human muscle origin and
its insert on is almost identical to the insertion of the huevn
muscle* It appears, ther fore, that the pectmeus in the
rhesus macaque is possibly a little greater in power than either
the human or the ©rang muscle, the rausoLe of the latter being
probably the weakest of the three*

The S?rtorlua is necessarily a xweak adductor of the thigh,
end since there is no outstanding difference in the musole as
found In the macaque, ormg end men, it may be concluded that
it exerts approximately the same relative adducting force on the
hip Joint in aix the three primates.

The Graoills has comparatively a slightly greater origin in

Mm than in rhecus monkey. In the former, this musole arises

127



by a tondon from the lov.ror half of the edge of the symphysis
pabio and for a similar distance along the bord r of the publo
arch, whereas In the latter it arises only from the lateral
margin of the cranial half of the symphysis publa. (Here again
iIs seen the backwards displacement group, this probably being
an adaption for the orthograde posture)* The insert ons are
similar In MJi and hesuo monkey. The adducting power apnears
thus, to be relatively a little greater in Knn than in the
macaque* Tho Gracilis muscle of the Orang, howev r, greatly
out-strips both the humn end the ;hesus muscle. Its origin
13 approximately £-3 times as great in extent, relatively, as
the rhesus muscle origin* It arises from the medial haif of
tho upper border of the pubio crest, from the lateral margin of
the symphysis Pubis in its whole length, and finally from the
anterior or medial portion of the ischio-pubie ramus. The
bulk of the orang muscle is a-so far greater than that of the
human or rhesus rnusoie. The insertion In the orang is a
little more distal on the tibia than in cun or rhesus monkey,
being for the major part into the upper second quarter of the
shaft of the tibia. in addition it has a very extensive
insertion into the deep fascia over the who™~e of the medial
surface of the leg.

Thus the Gracilis of the Orang is by far the strongest of
the three, while th*t of the rhesus macaque is probably the
weakest.

‘eviewing now the muscles bringing about, end assisting in
adduction at the hip, it Is .een that e Orang is relatively
the most powerful in the Adductor Magnus, Adductor Longue,
Adductor Brevis, Adductor Accessorius (or Adductor Minimus) and
Graollia muscles, which group forms the chief adducting force

at the hip. regarding the lower fibres of Gluteus Maximus and
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the Obturator rxternuu muscle, the Orsng end Man are about
relatively equal in force, with Rhesus monkey definitely weaker.
In the Quadratue Femorls end Sartorlua muscles the adducting
force Is approximately e ual in a”l three animals. Th$3 It Is
obvious from the above that the Orang has undoubtedly greater
adducting power at the hip than either Kan or ;hebus monkey.

The only discordant note in an otherwise harmonious picture Is
that the Pectlneus is strongest In the jhesus but weakest in

the Orang. respite this, however, the Drang must still maintain
relative superiority at Adduction.

Man appears to be relatively stronger at adduction than
rhesus macaque, since his Adductor Magnus, Adduotor Longus,
Lower fibres of Gluteus Maximus, Obturator Txternu3, and finally
Gracilis are all stronger than the corresponding muscles in
mroaqus monkey. hesus monkey Is shout eoual, relatively, to
Man as fa? as the Adductor Brevis, nuadratua Femori3 and
Batorius muscles rre concerned. with the Adductor Minimus and
leetineus muscles the rhesus appears to be comparatively stronger
than Man, but this docs not nska up for ail the weaknesses of
its other adducting muscles.

The relative strengths at Adduction of the hip Joint, there*

fore, are in this order:-

1): Orang,
2): Man,
2): Rhesus macaque.

The next movement at the hip Joint to be examined is that
of Abduction. The main muscles which bring about abduction are
the Gluteus Keiiua end the Gluteus Minimus. Tensor Fasciae
"atac assists In the movement. ;hen the limb is flexed the
Piriformis and obturator internus muscles assist in abduction.
The Conn3oriua, which appears only in the Drang, gives consid-

erable aid in abduction, working closely with the Glutous Minimus.
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Tho origin of the Gluteus Medius is comparatively greater
in tiile macaque than it is In Lien* In the rhesus monkey the
niU30le occupies most of the gluteal fossa of the ilium. Origin
iIs from the d ep surface of tho dorsal faeoia*, from the super-
ficial surface of the deep fasoia over the sacrum, from the
dorsal border of the ilium end from the acetabular border of
this bone where it is fused with the origin of the tensor
fasciae latae. In H-n tho muscle arises from (i) the dorsum
i, between the iliac crest and posterior gluteal line above
and anterior gluteal line below, and (ii) from the strong
fascia lata covering the surface anteriorly.

Tho Orsng origin is still more extensive than the rhesus
origin. It arises from the whole of the dorsal surfeoe of tho
wing of the ilium (which is comparatively much greater in size
than that in rhesus) between the Greater sciatic Notch, the
Anterior superior iliac spine end the iliec crest, end from the
tough fascia covering it. The insertion of the muscle la very
similar in ail three primates, that of Mon however, being some-
what specialised in that It Lnserts also into r. diagonal line
on the lateral aspect of the greater trochanter, the anterior
fibres inserting furthest down. The Orang insertion is
aitu*.ar to that in the human, but is not so well differentiated.
The greater bulk and greater origin of the muscle In Orang
causes the muscle in this enlrani to be relatively stronger In
act-on than the corresponding muaole in hesue nonkey or that
in Man, end between the latter two, the rhesus muscle is
probably the stronger.

On examining the Gluteus Minimus quite a different state
of affairs is found. The musole is relatively greater in bulk
and in origin in Man than In the macaque. In the latter the

muscle arises from the oauda.l half of the ilium, chiefly from the
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dorsal border, and Pi.so partly from the fasciculi of the ischio-
cRudnlis* In linn the origin of this muscle has extended
anteriorly towards the anterior superior iliac spine and upwards
well on to the oorsal surface of the wing of the ilium, occupy-
ing & little lees then half this surface. tt Is limited
between the anterior and inferior gluteal linos. The insertion
iIs similar In both, but that of Man extends forwrrds on to the
anterior surface of the greater trochanter, this resulting in
ve'y little change of abduction force, but increasing the power
of nediax rotation (and control) over the hip Joint. The Grung
muscle though having a considerably larger origin than the
rhesus muscle, is not yet as great in extent or in bulk as the
human muscle* It Is intermediate between the rhesus at one
extreme end men at the other extreme, but It Is definitely
nearer the human conditions than those found In the rhesus
monkey. The origin of the ortng muscle when compered with the
rhesus muscle origin, is seen to have moved anteriorly towards
the anterior superior iliac spine, and also & little upwards.
Its actual origin is from the middle hsLf of the bony border of
the Greater f'ciatlc Notch continuing down to the ischial spine,
and from a large area of bone adjacent to this, extending
laterally as far as the Scrnsorlus* However, the origin has not
extended so far cranial-wards as has thtt of Men* The insertion
is very similar in Orang and Man.

Thus, the Gluteus Minimus is relatively strongest in Man,
followed by the Oreng and is relatively weakest in rhesus monkey*

The ecansorius is a typically Oreng muscle, appearing only
very occasionally In the rhesus monkey and very seldom in Man.
It has been described in Man by Testut, but this must be
regarded ns a very rare anomaly. The muscle has olose

association with the gluteus i.iedius and mnircus, especially with
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the latter. It arises from the most anterior portion of the
dorsum of the Ilium extending from the level of the Anterior
Superior lliac spine dowiwards to just above the upper lip of
the Acetabulum* It Inserts into the upper entero-lateral
corner of the Greater Trochanter of the femur*

The Eensor Fascine hatae in rhesus arises from that part
of the fascia coming from the anterior superior iliac spine,
and from the acetabular border of the ilium between the minimus
gluteus medius and sartorius. The muscle fibres disappear in
the fascia lata at about the middle third of the thigh* The
upper port of the muscle is fused with tho gluteus maximus* In
Men the muscle arises from the illeo crest and dorsum illi Just
lateral to tho anterior superior iliao spine, and from the
fascia covering Its lateral surface* It is inserted distal to
the greater trochanter of the femur. Into a splitting of the
fascia lata, *snd many of its fibres are continued into the ilio-
tibial tract* In Mon the muscle h-s become u much better
developed entity* It is a nuito separate belly of muscle, no
longer fused with the gluteus mrximus as in the rhesus, though
there still exists the close relationship in the insertions of
these emw muscles. It has now gained a definite bony origin,
this being associated with the increase in size and importance
of the muscle in Man*  The insertion of the bulk of the muscLe
Is higher in the thLgh in Man than is the case in the macaque.
In the rhesus monkey the act on of the muscle is simp y to
tighten the fascia lata end to assist in flexion of the hip.

In Mon, due to his upright postu e, the action is more
invo.ved; the muscle assists In abduction, flexion and medial

rotation of the thigh, but its most important action is exerted

as an extensor of the knee Joint through the iiio-tlbiai tract,
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which it draws forwards as well as upwards, so counteracting the
baokw&rds pull of the gluteus meximus. This muscle is usually
completely absent in the Orang.

The Piriformis and Obturator internus act as abductors only
when the limb Is flexed, so that they will come into play most
often in the rhesus monkey due to his pronograde posture, less
often in the Orang, and least of all in the Huroan because of his
orthograde or upright posture.

Considering the main abductors of the thi”™i (viz. Gluteus
Medlus, Gluteus Minimus and soansorlus) it Is seen that the
Orang’'s Gluteus Medlus Is relatively the strongest, and Man's
muscle is the weakest. However, the human Gluteus Minimus is
definitely the most powerful, with that of the Orong second and
the rhesus muscle weakest. Now, taking the Gluteus Mecius and
Minimus together, the Oran”s appears to be a more powerful
combination than Mania, since it hrs the most powerful Gluteus
Medius together with a Gluteus Minimus which is almost as power*,
ful as Man's Gluteus Minimus, while Man has the moot powerful
Gluteus Hinlnni3 combined with relatively the weakest Glut(ues
Medlus. The macaque combination is the weakest of the three,
consisting of the weakest Gluteus Minimus, with only an inter-
mediate Gluteus Medius. The Soansorlus apoeering only in the
Orong confirms his superioriry over Mon at abduction of the
hip Joint. The tensor fasciae latae musole is absent in orang,
but resent In Man and rhesus monkey, t% being stronger in the
former. This Increases the power of abduction in Man and
macaque and reduces the relative superiority of the Orang in
this movement. The relative power of abduction at the hip Is
thus greatest in the Orang, followed closely by Mon, and finally

it will be weakest in hesus monkey. If the hip la flexed In
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the macaque = ra usually the ease - then the piriformis and
obtaintor intemus muooiea cor® into piny «nd the rhesus* force
Increases till It probably ©runic or ©vcn supercedes Jinn's
abducting force#

The Oreng probably uses those tv.o accessory anodes of
abduction far no e thru I'm, but naturally not as much ca the
rhesus monkey#  So the relative strength for abduct!:« at the
hip is greatest in (L) Orong# follow©< by {2} rhesus m&oaque
laid finally (3) Men# but navorthelese, ther ire not very marked
differences btween the throe#

Flexion io the next movement to bo conoid red at the hip
Jo nt# The two great flexors of the hip are the rso&s Major
end the Iliaeus Muscles#  Accessory flexors of the hip ere the
Tensor Fasciae hatjha; the Peotincus; Adductor .',ongus#
Ad’actor Brevis: the proximal part of Adductor Magnus; the
; r.rtGrlus is n feeble flexor, and the roonsorius cairolo of the
Orong lielpa flexion at the hip Joint# The ectus FemorIB also
assists flexion at the hip but this on y when the knoo la
extended#

The Peons Major murals hfs n more extensive origin in
rhesus macaque then it h c in Ma# In the former It arises
from the bodies of the seven lumbar vertebrae end from a
variable number of the lumbar transverse proeecoer., whereas in
Man it arises from (1) the intervertebra*, fibro-oartiLeges above
each lumber vertebra md the adjacent margins of the vertebrae =
from the inferior border of the 12th thoracic to 'he superior
border of the 3th iur.bcr vortebra: (f) from the four
aponeurotic E&%@%g wh ch pas., over the sides of the bodies of
the first four lumbar vertebrae; (3) from the transverse
processes of c.li the lumbar vertebrae.

.0, in Men on_y fLve vertebrae are involved (the first four
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lurobar vertebrae, half of T.12 and half of 1..5) as compared to
the seven macaque vertebrae. The origin of the Orang muscle is
relatively still less extensive then the origin of the human
muscle, since It arises from the mtero-laterel surface of only
the first four lunbnr vertebrae and from their transverse
processes. The insertion is the same in all three primates.
From this it is obvious that the rhesus monkey hss a greater
muscle relatively than either Man or Orang, and as suoh must
have the most powerful flexor sotion on the hip Joint of the
three. To enhance this relative superiority the pronograde
posture of the rhesus lends itself to give a greater mechanical
advantage to the muscle as compared w th the muscle in the
orthogrsde posture. (The lumbar ourve in Mm cakes up to some
extent for this though). The orang muscle is intermediate
between the two extremes as far as nmechan cal advantage of the
muscle is concerned. 30 the animal which possesses the
relatively strongest Psoas Major muscle is the Rhesus monkey,
and this superiority over Man and Orrng, is marked. The
latter animal possesses relatively the weakest muscle, but it
iIs nevertheless, almost as strong as the human.

The lilaous muscle arises from the false pelvis or iliac
fossa in the macaque , Orang and Man Iin a similar manner in all
three. However, the iliac fossae of the Moeaous rhesus, and
Orang, *re much greater in size relatively than that of Man.
The rhesus monkey hes a more elongate”™ iliac fossa then has the
Orang but, on the other hand, the orang has a much broeder
iliae fossa then has the macaque, being roughly speaking,
about twice as broed. The humen iliao fossa is relatively much
broader than that of -hesua macaque, being about a third as
br.sd again as th t of rhesus monkey, but since the iliso fossa

of this latter animal is relatively twlLce as long as the human
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iliac fos. a, its total surface urea is greater than the human's*
The Orang hrs defin tely the greatest iliac fossa, relatively
speaking, of the three, with the macague as second while Man
possesses the smallest lilac fossa* The Illacua is thus
greatest in the Orang, then in the Rhesus monkey rnd finally
weakest and sms lest in Han, even though the latter has
additions”™ origins from the ala of the saorum, the anterior
sacro-iliac, lumbo-saorol, and ilio-lunbar ligaments, and also
from the oapauie of the hip Joint* The insert'on is very
similar in all three, being a little nore extensive in Men,
whose muscle inserts not on_y into the lesser trochanter with
.sons major but slso into the femur for a little istance
below the lesser trochonter*

Considering the two main flexors of the hip together ns
the Iliopsoas, it appears that the Crang combination of a very
powerful liacus, with the relatively weakest Psoas, is about
e-'unl to, or perhaps a I<.tti le:s powerful then, the nroa™ue
combination of a very power til ."aoce Major muscle with a some-
what weaker iiincuo. Tho human condition is very definitely
the weakest of ail the three, the combination being that of a
reietively weak 'soas Major with the weakest ilinGus muscle*

The Tensor Fosolae hatae is present in rhesus monkey end
Man but absent in the Orang* It is best developed in Men but
that of .hesus has a better raochnn cnl advantage for flexion
because of the pronogrsde posture end because of the elongated
iIxuxa. For flexion of the hip Joint tho human muscle is at a
disadvantage due to the orthograde postu-e end the shorter ilium.

The Pectineus has already been discussed under "Adduction*
end it wre seen there that due to ¢ more distal Insertion the
rhesus muscle attained relatively greater power over the hip

Joint than the human Dr orang muscle* The relative strength
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for this muscle was (1) hesus macaque, (2) Ugu, (3) Orang.

The Adductor Loagus and Adductor Brevis have already been
discussed (under "Adduction*), and it was concluded fh t the
former muscle was relatively about e<u* 1 in nil three, while
the latter was relatively weakest in the rhesus monkey end
about eoual in the Crong and Ken*

The proximal fibres of Adductor Magnus assist in flexion
of the hip Joint* as the proximal fibres ere better represented
in rhesus macaque duo to the comparatively anterior extension
of the origin of this musole, they must have greater flexing
ability over the hip Joint in this animal then in Man or the
Orang*

The Sartoriuo Is a feeble flexor of the hip Joint, and la
about e~ual ns a muscle in oil three but, due to the pronograde
posture and greatly elongated iliac wing, it hrs greatest
mechanical advantage for flexion in the macaque. For similar
reasons the Orang sartorius is superior at flexion of the hip
than the Hunrn sartorius muscle*

The Lccnsorius, which appeal’'s only in the 0"sng, assists at
flexion of the hip*

The Fectus femoris acts on the hip as a fLexor onLy when
the leg is exten ed* Usually this occurs in Kan to a vary
much greater extent thin in Orang or the Rhesus macaque, end thus
may be considered a flexor of the hip in Ken alone*

Considering these mu”oleo which assist at flexion, it is
seen that the rhesus monkey Is most powerful in the Peotineus,
sartorius end upper fibres of Adductor Magnus, while it is about
eoual to the other two animals in the Adductor longas* Tensor
Fasciae Latae, Adductor Brevis end Fectus Femori3 are greatest
relatively in Man* The Orang h s onI\I/ the scansorlus to its

credit side when compared to thesus and Men*  Thus, summing up,
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these accessory .flexor muscles it appears th”~t *he >heaus group
are relatively more powerful than the Humm group, which in
turn is superior to the Orang group* Combining this accessory
flexor group with the ctnin flexor group, it is ceen that the
Rhesus macaque stands out as being the predominant member of the
three at Flexion of the Hip, while the relative inferiority of
the human to the.Oreng is decreased, and the Orsng*s superiority
to the human group of flexors is decreased. However, as there
Is such n great superiority in the important main flexor group
in tee Orang as compared with the Human, it is hardly likely
thet the modifications produced by the accessory flexor group
of muscles will really change the Oranges superiority very much.
So the result arrived at after considering Flexion at 'he Hip
Joint is that the macaque is the best e uipped of the three for
flexion, the Human has the least power of the three, relatively,
for f_exJdon, whij.e the Orang is intermediate between Pheau3
monkey and Man,

Kxtension of the Hip Joint is brought about mainly by the
Gluteus Maximus, but it receives a great deal of assi tence from
the dong head of Biceps Femoris, the seraitendlnosu., tta femi~
raembranosus, and the disiai fibres of dductor Magnus, in
the hesus monkey due to the pronograde posture, the Gluteus
Medius end Gluteus Minimus come to play a major p&rt in
e tension of the hip Joint. The obturator internus and
GeneHi also cause extension to a slight degree - an action not
performed in the upright posture. In add tion, the Hamstring
muscles tend to be raoc™e dominant ns flexors of the leg than as
extensors of the hip in the pronograd™ position. Just opposite
to the tnte of affairs in the human orthograde posture.

The Gluteus Mnximue is far greater in size and power in

Man, relatively, than either in Fhesus monkey or Orang, The
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Qrong mscle Is relatively stronger and more powerful then that
of the mac&aue, but it is still not the predominant gluteal
muscle, &d it compares much more closely with the structure In
rhesus monkey than that in Man* in the macaque the gluteus
maximus arises simply from the transverse processes of the
upper two or more caudal vertebrae and from the dorsal fascia
over the sacrum. In the Drang the origin h 3 extended cranial-
wards a considerable distance, being from: (1) the dorsum end
tip of the Coccyx; (2) the dorsum of the Sacrum; (3) from the
lower posterior portion of the iliac crest; end finally (4)
from the posterior part of the dense sheet of fascia covering
Qluteus Heaius. Til© human muscle has comparatively a larger
origin from the dorsum ilii th«n ha3 the ornng made# The
huaaj™musole crises (1) from the dorsum of the sacrum end o0o0o00yX
(2) from the tendon of the aacrosplnalls muscle: (3) from &
portion of the urea, on the dorsum ilii above the posterior
gluteal line: (4) the posterior surface of the sacro-tuberous
Ligament: (S) from the deep fascia ensheathing It. The
orang muscle does not have the acme attachments to the dorsum
ilii or to the sacro-tuberous ligament as lien's ciusoie, but It
has far greater origin from th3 dense fascia covering Gluteus
lledlua than has Man's muscle, tad by this crcns it gains Indirect
attachment to a considerahi.o part of the posterior lilac crest*
The buik of the muscle 13 relatively very much greater In
Man, than either in rhesus monkey or Oreng* The insertions
dirfor somewhat In the three. In the macaque some of the fibres
insert directly upon the fascia lota, the remainder converging
beneath the cranial margin of the biceps fomoria to insert by
strong tendon bundles upon the greeter trochanter of the femur
and along the l..nea aspara for a little distance. in Man we

find the muscle inserted by short tendinous fibres partly into
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the fascia lata over the greater trochanter of the femur

(Joining the illo-tibisl tract) and partly into the gluteal
tuberosity# The fascia lata receives the insertion of the whole
of the superficial fibres of the muscle and the superior half of
the deep fibres. The inferior half of the deep portion of the
muscle is inserted for the most part into the gluteal tuberosity,
but the most Inferior fibres of all are inserter* into the f&80i&
lata and are thereby connected with the lateral intermuscular
septum and the origin of the short heed of biceps fetaoris# In
the Orang the insertion is into the wesoia Lets, into the

Gluteal tuberosity on the shaft of the femur, and into the
lateral intermuscular septum#

Comparing the rhesus end human insertions, it Is seen that
the insertion into the fascia let* has increased enormously In
man, whereas the insertion into the gluteal tuberosity has not
increased much in man as compared to rhesus monkey. A com-
parison between orang Insertion and human insertion chews that
in Man the insertion into the ilio-tibiai tract h?8 increased
while th; t into the lateral intermuscular septum has been
reduced#

The lower separated part of Gluteus Maximum, described also
by countag end Hepburn, incests wholly into the lateral inter-
muscular septum end the iiio-t*biai tract, which indicates that
the insertion into mrt control of the ilio-tiblal tract and
lateral intormusoulcr septum is almost as groat in the Orang as
in Mrn, out the method of control differs cons{d rrbly# This
Ischio-femoral portion of muscle Is probably the horaologue of the
inferior fibres of the eep portion of the human muscle, which
have th? sane insertion#

This lower iechio-condylar part resembles the upper portion

of the bleeps femoris in the Fhesus macaque#  The lower fibres
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of Gluteus Maximus are more specialized for adduotlon und
lateral rotat on than for Extension of the hip. The upper fibres
ere more specialized for extension of the hip. since the Orang
has the lower fibres grentLy developed in the form of the ischio-
femoral portion of the muscle, it seems obvious that Adduction
and InternL rotation are preferred to extension. Man, on the
other hand, due to his greatly developed upper and superficial
fibres equally obviously prefers extension of the hip Joint.
The rnlative strengths of the Gluteus Maximus for extension of
the hip axe in the order; (1) Man, (S) Orang, (3) lhesus macaque.
in the Rhesus monkey, and probably also in the Orang, the
Gluteus Medius end Gluteus Minimus function as major extensors
of the hip. The Obturator Intornus, assisted by the Gomolli,
also extends the hip Joint to some slight degree when the thigh
is flexed. Those extensor forces are corapLot ly lacking in the
normal orthograde posture of Man.

The Hamstring muscles fuction best as extensors of the hip
when the leg is extended at the knee Joint - Indicating that they
should be best adapted for this function in Man. However, the
maocaque and Orang have certain mechanisms by which this difficulty
may be overcome. Thus, the long head of Biceps Femorls has a
very similar origin in ell three primates. The insertions differ
somewhat in form, that of the Ihesus monkey being very wide rnd
diffuse, that of orang being less wide, while Man*s insertion is
the most narrow end specific* Taking the mid-point of the
insertion in each, it is seen that this po nt is almost in the
same position In each case, being at the head of the fibula.

The extension of the insertion on to the lower end of the thi$i
(fascia lata and femur) in Rhesus monkey rnd Orang causes this
portion of muscle to have greater force at extension of the hip

then the human muscle. It gains this added force, however, only
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by sacrificing Its power below the knee Joint* Thus, by the
Insertion alone the ihesus musole and Orang muscle have
relatively greater power for extending the hip Joint than has
the human muscle*

The flexed thigh of the pronograde posture lends greater
power for extension of the hip Joint by the hamstrings than is
the case in the upright posture* In the former the line of
leverage between the origin of the muscles (from the ischial
tuberosity) and the hip Joint is nearly at a right angle with the
shaft of the femur, while in the latter posture the amount of
leverage is lessened due to the isohial tuberosity being approxi-
mated more closely to the shaft of the femur thus reducing the
angle to rn acute angle*

The distance botwe n the ischial tuberosity and the aceta-
bulum is relatively greatest in the Orengv then in the rhesus
macaque, rjid finally is shortest in Man* The leverage which
the hamstrings exert via their origin is thus correspondingly
greatest In the Orang, less in the maoaque, and least in Ken*

The origins of Semimembranosus end Seml-tcndlnosus are
similar in the hesus monkey, in 'he Oreng end in Kan. The mid-
points of their respective insertions ere approximately the same
in all three, so that their function of extension is determined
mainly b> the physical factors mentioned above*

The ihesus monkey possesses the lemimenbrnnosus Accessorius
muscle which attaohes from the Ischial tuberosity to the lower
part of the shaft of the femur* This would assist in extension
of the hip in the maoaque* In the human this muoole has been
incorporated into the Adductor Magnus muscle*

The remaining muscle which assists at extension of the hip
iIs the lower portion of Adductor Magnus* The Orang and Mon both

possess this Ischio-condyl&r portion of the muscle, but it is
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absent In the Ihesus macaque* The latter, howev r# compensates
to some extent for this lack by possessing the semimembranosus
accessorius muscle. The Grong is relatively most powerful In
this portion of muscle due to the advantages of a seraiepronograde
posture and having the greeter distance between the origin of
the rausole tnd the acetabulum.

eviowing the extensors of the hip, it Is apparent that even
though the Gluteus Maximus is definitely most powerful in Man,
it cannot be greater than the oxtensor mechanism existing in
Orang and Rhesus macaque where all three gluteal muscles are
major extensors of the hip. The latter two animals also
possess a weak extansox of the hip in the form of the obturator
Internus end Gemeili which the humen lacks. The Hamstring
musclesa have apparently been adapted more successfully for
extension in Orang and lhesus monkey than they have in Man.
Finally, the isehio-condyler portion of Adduotor Magnus seems to
be relatively most powerful of the three in the Orang.

Altogether, therefore. It seems that Orang and Fhesus monkey
have a more adequate extensor mechanism for the hip Joint than
Men, and of the former two, Orang appears to bo the stronger.
It is of ImpoxXtnnco to note, however, tlut the human thigh
generally moves from a posit on of partial flexion to one of full
extension, while in the Pheau3 monkey md Orang the movement is
usually from complete flexion to one of partial extern on of the
hip Joint*
EPIAL  OTAT ON: ot the hip Joint is brought about b. no one
muscle in particular, but by a number of nu oles which have
medial rotation as a secondary action* In the orthograde
posture theog rausoles ere the Tensor Fasciae Latae, the Gluteus
liedius. Anterior fLbros of Gluteus Minimus, the Ilio-psoes end

the distal fibres of Adductor Magnus* In the pronograd: position.
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man the hip Joint la flexed, the Gluteus Medius end Gluteus
Minimus do not ao-ear to function es medial rotators*  The
mo-psoas likewise, instead of functioning as a weak ne lal
rotator now functions as a weak lateral rotator of the thigh*

as discussed under "Abduction" the Tensor Fasciae “stsa Is
lacking in the Oreng, but piesent In the rhesus macaque and Kan,
being much better developed in the latter* The Gluteus Medius
and Gluteus Minimus muscles may be considered to act ea medial
rotators only In Man, and likewise the lilo-psoas appears as a
mediaL rotator only in the hunrn*  The Scansorius, an ainoet
exclusively Oreng muscle, assists considerably in internal
rotat ion*

The distal fibres of Adduotor Magnus ere equally well
developed in Orang and Mm, but are not present as such in
iheaus monkey* Instead, in this latter primate, the Semi-
membranosus Aocesaorlus takes over this function, but it probably
Is weaker compered to the notion produced in Oreng end Man*

Thus, it is apparent that Man la unquestionably the most
powerful of the three primates at Medial otation of the hip
with the hesus macaque the weakest of till, being weaker than
Grang due to the lock of a scansorius musole and riso the lower
fibres of Adductor Magnus.

The muscles producing Lateral rotation at ’'mhe Hip Joint are
numerous*  The main lateral rotators are the Piriformis, and
the obturator intemus with its Gemelli, the ~uadretus femoris,
and the Obturator Fxternus* Assisting lateral rotators are
the lower fibres of Gluteus Maximus, the posterior fibres of
Gluteus Minimus when the thigh is extended, the Adduotor Longue,
the Adductor Brevis, the proximal part of Adductor Mcgnu3 and
the Sartorius* In the pronograde position Ilio-paoas assists

lateral rotation*
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The origin of the F&rifoi'mis is greeter in extent In Man
as compered to the origin in lihosus monkey, since in the letter
animal the muscle arises solely from the transverse processes of
the last t o sacral vertebrae, while in Hen it arises from the
roots of the vertebral arches of ‘he second, third and fourth
sacral vertebrae, from the adjacent part of the bone lateral to
the anterior sacral fora ins, from the upper margin of the greater
sciatic notch of the ilium, tnd finally, from the pelvic eurfeoe
of the sacro-tuberous ligament* Thus in 1i?n, cs compered to
rhesus, the sacral origin has be r, exten ed, and there is
additional attachment to the lilac bone and sacrc-tuberous
Ligament* The insertions arc about enuui in both. The oreng
origin is less extensive than Kans, being from the anterior
3urfc.ce of the sacrum extending from between the lo-er edge of
the sicro-iliac Junction end the sacro-splnous ligament. It has
no attachment to the border of the Greeter L'clstic Notch or to the
Ccci o-tuberous ligament as h:s man's muscle* Insert'on is
similar to that of Urn end hesus macague* Thus the muscle is
best developed tnd relatively most powerful in Mm* being about
eual relatively In Grang end the macaque* The Pir.formic, like
the Obturator interaus, acts as a lateral rotator only when the
thigh is extended - a position obtaining in Men rather than in
Grang or Rhesus monkey. so this confirms Urn's piriformis as
being the most powerful of the three*

The obturator Interaus hi s relatively greater origin In Man
than in the rhesus monkey or Orang* In the human the origin has
spread well up above the level of the iiio-pubio junction, coming
to occupy the greater part of the sacro-pelvic surface of the
ilium right up to the lower edfe of the auricular surface of the
ilium* In Mon there appears to be some reduction in the attach-*

moat to the pubic bone as compared with the rhesus, since the



pubic ramus and upper half of the symphysis pubis is free of the
origin of this muscle* Insertion is similar in all three
primates. The Gemelli are present in hebus monkey, Orang and
Men, those of oreng differing slightly in that the Superior
Gemaslius is weak and the Inferior demei-lus is very strong, while
in the macaque they are as n continuous sheet of raurole* Men's
muscle is relatively the most extensive end most powerful of the
three* The upright posture in the human further enhanoes the
vhlLuo and power of the musole as a lateral rotator of the thigh*
The other muscles concerned with Lateral Fotation have already
been discussed previously uncUr the other taowra nto of the hip
Joint. Under rAd notion” it was seen th t the “uafiratus fomoris
ted about cruel power in hesus macaque, Orang and Man, relatively
speaking* The greater relative distance between the acetabulum
end origin of qurdratua feraoric in the rhesus monkey and orang as
compered to Man, together with the pronograde posture in the |
macaque, gives 'he thesuo muscle greater leverage at the Joint «nd,
therefore, greater mechanical advantage for lateral rotation than
is the ease In Men* The Orang is intermediate between the two*

The Qbtur&tor "xternus, as described under Madduction” Is a
better lateral rotator of the hip in the rhesus monkey than it is
in Orang or Han, these last tv/o hrving this raus-cle equrL in power*

Summing up those main Lateral rotators of the hip it seems
that the superiority of Man in his piriformis, tnd obturator
Interims md gemelli, is greatly counterbalanced by the relative
superiority of rhesus with Its nuadrotus fomoris and obturator
extornus muscles. Of the two, the former group (nlriformis,
obturator internus rnd ge ieLli) 13 probably more powerful than
the latter g oup (quadratus femoris rnd obturator externus), so
that Man 3tiil maintains the relative superiotiry for Lateral

rotation, but only by a comparatively smtul margin*  The Orang



and Fheaus monkey are relatively eourl*

Considering the bo essory group of lateral rotators it is
seen that the lower fibres of rluteus Maximus are b at developed
in the Ornng (see und r "Extension") end about equally develop©*
in tho macague and Man* ho here the Orang has definitely more
power at iateral .otetion than either Men or hesus monkey. The
(rluteus Minimus, as ueh, is strongest in Men, but as omy the
posterior fibres are concerned, the actual musOiO power is
relatively e”ual in all three animals* However, Man's upright
posture causes the origin of these posterior fibres to be further
posterior in relation to the hip Joint than is the oaae in the
macaque with his pronograde posture or in the Grang® Tho result
la th'-t Man has greeter mechanical advantage for lateral rotation
than either rhesus monkey or orang*

The Adductor Longua muscle has relatively equal origin in the
Fhesus macaque, Oreng and Mm* However, the insertions differ
somewhat, th-t in the nsoaque being into a considerable portion
of the upper part of the lines asiera, in nmen into the middle
two-fourths of the iinea espera, and in oreng into the third
cuarter of the linea aspera* Now, it is evident that the more
distal the insertion is on the femur the bottr it is for
adduction - but the reverse holds for lateral rotation. The
nearer the insertion is to the level of the hip Joint tie greater
will be the power of lateral rotation* so then the rhesus
muscle, though relatively weakest at adduction is relatively
strongest at lateral rotation, with the human muscle second and
Orang muscle weakest.

Tho adductor Brevis h?a been described fnd compared under
tAdduction’= It was seen that there was not a very great differ-
ence relatively In the origins, but there was a difference in

their insertions, man's insert-on being nearest tho hip Joint,
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followed by rhesus, end orang*s Insertion being furthest away
from the joint* It follows thus that the human condition Is
best of the three for lateral rotation, even though it is
relatively weakest for Adduot on. so for Lateral otation the
order must be - (1) lien, (2) Rhesus macaque, (3) Orang.

The proximal fibres of ndcuotor Magnus a»e fbout erual in
all three, and even though the human insert.on extends a little
higher on the femur than the insertion in the macaque, the
lateral rotating power must be about erual relatively in the
rhesus monkey. oreng and Man.

The sartorius as a muscle is about e™uel in all three, but
the pronograde posture and the relatively greater cranial pro-
jection of the Ilium in the rhesus monkey causes the musoie in
this nniar.l to have a greater mechanical advantage at lateral
rotation then exists in the orthograde human. The Orong is
intermediate* The Qctual power of the sabtorius as a lateral
rotator cannot, however, be great.

Summing up the accessory lateral rotators it is apparent
that Man is most powerful in the posterior fibres of Gluteus
Minimus and In the Adductor Brevis, while the rhesus monkey is
nmo t power ul in *d' uotor .ongus and Sortoriua, Orong being most
powerful in the lower fibres of Gluteus Maximus. This last is
the moat powerful accessory f&otor for lateral rotat on of all.
*do™B relative superiority over the Orang with the posterior
fibres of Gluteus Minimus, the adductor Longus and the adductor
Brevis, possibly makes up for this great advantage in the Orang*
The relatively greater power for Lateral otat'on of the Orang*s
Sartorius over the hunan’'s muscle may ptaoce the Orang just about
equal to the ham. The ..hesus macaque is superior to the Orang
in the Adductor i-angus, adductor Brevis and Sartorius naiades*

This should balance the superiority of the lower fibres of Gluteus
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Maxims in tho oreng. In hesus end In Orang the Tlio-psoas
assists In lateral rotation* Thus, in ail, there does not
aopear to be any great difference between the three animals.
Combining this with the results obtained from a comparison of
the min lateral rotators, the final results is that Mm Is the
most superior of the three at lateral otrt on, while the hesus
monkey md Ornng about equal each other - i1.e., (1) Men,
(2) Orang and rhesus macaque* Nevertheless, Ken*s relative
superiority 3s not very marked*

Reviewing now the r suits obtained with each movement at
the hip Joint, it is teen that the olher of relative superiority

was as follows:-

aDXJCTIGN: (1) Oreng in M (3) RheBB
macaque
abduction: (D Orang (2) Rhesus  (3) Man
macaque
FL.LEXION: (1) Rhesus (2) Orang (3) un
macaque
EXTENSION: (1) Orang (2) hesus  (3) Man
macaque
HiUIAI.
~'T "T*ON.: (1) Mm (2) Orang (3) rhesus
macaque
“fn It
GT 'ION: u) Men (2) Orang & phesus macaque (3) -

Thus, from this it is apparent that he hesus monkey is
relatively the strongest of the three at flexion of the hip joint,
the orang at Adduction, Abduction end Extension of the hip Jo.at,
and Man Medial and lateral ;otation of the hip joint*

Rhesus monkey is greatest at Flexion - a most important
movement in the pronograde position in which progression is made
by the forwards and backwards movem nt of the lower limbs on the

trunk, and flexion is far more important than extension since the
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thigh Is usually maintained in various decrees of flexion in the
pronogrude posture. Extension is not so important because the
lov/er limbs themselves are not used as individual organs for
climbing, ns in the Orang, but simply for pronogrado progression.
This animal often progresses by springing from branch to branch -
the force here being derived from flexing the spine, the hips tnd
lover limbs, and then suddenly extending them as a whole.

Drang has Extension as one of its greatest movements at the
hip - and this is what one would expect since this is the
essential movem-nt in climbing, and the oreng does a greet deal
of climbing in his arboreal haunts - far more than either of the
other two animals concerned. Abduction and Adduction also fit
the pictu o because the orrng uses his lower limbs, not as
structures on wh-oh to balance his body as in Hen, or to share
with the fore-limbs the weight of the body ns in the pronograde
postu e in rhesus monkey, but as individual grasping organs with
which to t. anspo t his body among the branches of ti'ees. Mon
must bit! nee bus body on his lower limbs otherwise the upright
posture is impossible. Flexion, extension, abduction and
adduction are Hij. important, but not one no e than the other, for
if this were so, the balance required hero would be prejudiced by
u dominant force in one direct on. Hedi el rnd Lateral otstion,
movers nts not especially required by the pronograde rhesus monkey
or b the climbing Orttng, become important in the upright posture
of Km, to maintain that fine control needed for balance when nan
transposes his weight from one limb to the other as in walking,
and when he rotates his body to one side or other, as, for
example, when turning to look backwards over his thoulder. Thus
the results obtained from a consideration of the hip Joint

musculature all fit into a logical picture.
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KNS JO NT:

The next Joint, the knee Joint hes four movements in all,
two major and two minor*  The major movements are those of
Flexion hnd Extension, the minor movements are Medial rotation
and lateral otation.

The muscles causing Flexion ut the knee are chiefly the
hamstrings (Biceps femoris, romitendinosus and semimembranosus);
but these are assisted by the Popliteus, Piontaris, 0 strocnomius,
arnoLlis and Sartorius muscles.

The long head of Biceps Femoris hrs a relatively similar
origin from the ischial tuberosity in the Rhesus macaque, Qreng
and Man, and though ther ere some slight variations of origin
thes ere not of great practical importance. However, there
exists a considerable difference in the insertion of this muscle.
In the Rhesus monkey the anterior fibres attach extensively into
the fescia lets, while the rema nd r of the musole disappears
into an aponeurosis wh.ch attaches over the anterior border of
the leg. The exceedingly broad crural Insertion extends for
about half the distance to the ankle. The insertion in the Orang
Is into the lateral surface of the distal half of the shaft of
the femur by means of a tough fibrous membrane (whLch fuses with
the lateral intermuscular septum) and then continues distally
along the lateral edge of "he Vastus Lateralis tendon, into the
antero-lateraL surface of the h ad of the tibia rad into the
lateral surface of the head of the fibula, end finally into the
deep fascia over the lateral portion of the leg. in Man the
long head of Biceps Fenoris doe s not enjoy a separate insertion
but fuses with that of the ihort heed of the musole. The common
insertion is into the head of the fibula by a strong round tendon,
into the lateral condyle of the tibia by a slip, rnd finally by

a distal exprns.on into the deep fascia on the lateral side of
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the log* In the hu/nsn, ther”~fc”©, the insert on hes moved
distally off the lower portion of the thigh, rnd has concentrated
itself below the knee, mostly into the herd of the fibula*
Sni'g\lrly the insertion does not extend so far corn the leg as does
the hesus macaque insertion or the Oreng insertion, but has
become limited to the area Just below the head of the fibula*
This more specific insertion in Ken is more appropriate to the
upright posture, while the extensive insertion found in the
raacuque end Orong favour a posture in which the knee end hip
Joints are usually kept flexed.

The strength of the muscle for flexing the knee Joint must
be reletively strongest in Man since the whole muscle force is
concentrated below the knee Joint, while In the fhesus monkey
nnd Orrsng only about half the muscle force acts below the knee
Joint, the other half acting above the knee* This arrangement
in the Ornng and I;hesus monkey is much more favourable for
extension of the hip Joint - as in climbing - but this advantage
is gained only by sacrificing power below the knee Joint*

The pronograde posture in which the knee Jont is flexed to
approximately a right angle, is mechanically advantageous to the
hamstrings for flexion at the knee, as compared to the orthogrado
position in wh”ch the knee Joint is extended to an onglLe of about
180°* In the pronograde position the origin - (the ischial
tuberosity) -1s moved further away from the knee Joint, whereas
in the orthograde position the ischial tuberosity is moved nearer
the knee Joint* But the relative distance remains approximately
the same in orthograde rnd pronograde postu ea, for the reduced
distance between the knee end the ischial tuberosity in the ortho-
grade posture is made good by the extension of the knee Joint,
while the greater distance of the isohiel tuberosity from the

knee Joint in the pronograde posture is reduced by the flexion of
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the leg.

Thu3 the superiority of the human due to greater muscle force
is offset by the mrchanleal advantage found in ihesus monkey and
Ornng. If, of course, the hum-n were to piece himtelf In the
pronograde posture he would be very defin tely superior to the
Orang and hesus monkey as far os the flexor action of the Long
Hoad of Biceps is concerned, for lie would h*ve both mechanical
advantage plus greater muscle force.

The short head of Biceps Femoris is absent in the Rhesus
macaque. In the Orrmg the short head Is m entirely separate
raueole, having no connections or fusions with the long head. It
iIs divided into two distinct belLies which are separable from one
another in their whole extent, - (in my orang, at least). The
smaller head is superficial to the posterior portion of the
larger hotd. It arises by a long thin tendon from the lateral
surface of the shaft of the femur below tho greater trochanter,
Just proximal to the bony insert on of Gluteus Maximus. «bout
half way do n the thigh <he muscle belly commences. It Inserts
partly with the tendon of the deeper port.cn of tho short head of
biceps, but by far the greater portion of its insertion Is into
the very dense deep fascia over the lateral surface of the leg.
The larger deep belly arises by fleshy fibres from the distal
two-thirds of the postero-Lateral aspect of the shaft of the
femur. Just posterior to the attachment of the lateral inter-
muscular septum. This portion inserts into the lateral surface
of the head of the fibuls and into the deep fascia over the
lateral and anterior surfaces of tho leg. n Hm the short head
of Biceps arises from (1) the who™e length of the lateral lip of
the linea uspera and the proximal two-thirds of the lateral
eplcondylar line of the femu-, and (2) the lateral intermu* oulLer

septum*  The proXi-taal I™rait of its origin is sometimes blender
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with the insertion of the lowest fibres of the Gluteus Mrx raus.

This short heed has thus a more extensive origin in the Orang
due to the smeller superficial head of this muscle which arises
between the Gluteal tuberosity and the greater trochanter of the
femur* This portion is entirely lacking in Man. The larger
head in the Oreng corresponds fairly closely with the short head
in Hen, at least, as far as its origin is concerned, the main
difference here being that the lateral intermuscular septum does
not supply much origin to the Orang muscle. in this animal the
muscie remains entirely toperate, in Man it fuses with the long
hond of Biceps* The Insertion in the Orang is more diffuse than
in the human and extends further down the leg.

Due to the lower insertion in Orang and a”*so the greater
maohaniooi advantage obtained by a usually somewhat flexed knee
Joint, the Orang probably has a relatively greater power at
flexing the knee Joint with the short head of Biceps than has Man
with his rauoole. The human insertion is more secure as it 1a
mainly into bone (head of fibula while the Orang Insertion Is
rAninly into deep fascia.

Reviewing the Biceps Feraoris as a whole, the superiority
gained by the Human over the Orang with the long head is counter*
balanced by the Orong’s superiority with the short hond. The
Rhesus macaque is relatively far behind eLther of these others
due mainly to the absence of the short head. The relative
posit ons for the flexing action on the knee Joint of the Biceps
feraoris are (1) Orang and Man about e*ual and (S) rhesus macaque
definitely ouch weaker.

The Seraitendinosus h's a very similar origin in heous
macaque, Orang and Mrn. The only differences exist in the
Insertions. The site of insertlan is similar in Mm uid Rhesus

monkey, one difference being that the tendon of insertion in the
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macaque is broader, relatively, than the tendon of insertion in
Kan*  The insertion in the Qrang is more bulky and more extensive
them that either in Man or Bhasur monkey*  This alone pi oes the
Drang muooa© at an advantage for flexion nt the knee. As
described above, the pronogrado posture la mechanically advant-
ageous for flexion of the knee by the hamstrings, whereas the
orthograde posture does not lend itself so vjsil to such action by
the hamstrings*  The positions of relative*greatness at flexing
the knee as far as the Somiten&inosus is concerned, are -

(1) Oreng (due to broadness of insertion end partly pronogre&e
posture of lower limbs); (») ihesus macaque (due to pronograde
posture end also having relatively broader insertion than Man)
and (3) Man.

The ~emlmombranosue muscle hrs a very similar origin in all
three subjects* The macaque has a semimembranosus accessorius
muscle which, however, his no action over the knee Joint* In
Men the semimembranosus accessorius has been incorporated In the
Adductor Magnus*  Tho Bemimembronosub proprius of 1lhocus corres-
ponds to the muscle in Crang and Mon* insertion Is similar in
all three primates, the only difference being e posterior dis-
placement, together with secondary or additional insertions in
linn due, no doubt, to his upright posture* In rhesns monkey the
insertion is into the medial sur‘ace of the tibial tuberosity end
into the capsule of the knee Joint* The Drang insertion is into
the medial surface of the head of the tibia, into the adjacent
deep fascia, into the Posterior ObLique ligament of the Knoo Joint,
and slightly into the fascia over the poplitous muscle* The
human insertion is into the horizontal groove on tho postero-
medial aspect of the medial condyle of the tibia. It has
additional membjjpoua insertions into the posterior border of the

tibial collateral ligament of the knee Joint, into tho faccia

- 155



covering the popilteus muscle, attaching to the oblique lino of the
tibia, and finally a strong bund extends proxlmally and laterally
to the back of the lateral condyle of the femur, forming the
oblique popliteal ligament of the knee joint. as a result of the
posterior displeoemsnt of the insertion the human muscle cannot be
such a strong medial rotator of the leg as It Is In Orang and
lihesu.; macaque.

humming uo the major flexors of the knee. It seems that the
advantages the rhesus monkey obtains from the SemitendInosus end
Semimembranosus as compared to these muscles in Mon, Is counter-
bal need by Han's advantages over the macaque with the Long head
of Biceps and also with the ;hort head of Biceps. Thus Men and
Rhesus monkey must be about e uai to each other. The Orang Is
relatively rao.e powerful than Mon with the semimembranosus md
Somitendlnosus, (being also more powerful than the rhesus with
the latter muscle) and It is also most powerful of nil with ihort
head of Biceps. The Orang thus has the most powerful gr Jup of
hamstrings of the three, hesus monkey End Man being about equal
to one another.

The Popllteus muscle is so similar in origin, form and
insertion in the Fhesus monkey, Orang end Mm, th t there cannot
be much difference relatively in the power of flexing the knee
joint between the three.

The Plsntaris muscle is absent in the Orang, but present in
P.hesus monkey and Man. It is a very small rnd insignificant
muscle in Man, but it is e muscle of considerable bulk in the
macaque. Thus it follows that even though this muscle does not
exert a great influence In flexing the knee Joint, it Is never-
theless relatively strongest in rhesus monkey, weaker in Man, and
cannot be taken into account at all in the Orang.

The Gastrocnemius is very similar in the fhesus monkey, in
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the orang snd in Man, and probably exerts about nn ecu 1 force for
flexion of the knee Joint in all three* There ie ijoice evidence,
however, that in Men the origins are relatively more proximal on
the femur than in lhesuc monkey or Qreng, this being a compen-
sating mechanism for the extended knee*

The Gracilis muscle h s by far the greatest origin in the
Orang, being a little greater in Man than in the macaque* The
bulk of the muscle is also muoh greater, relatively, m orang
than in linn or Khesus monkey. Furth r, the insert on is more
extensive and more distal on the tibia in the Orang than it Is
either in Man or in lhosua monkey*  The usually slightly flexed
attitude of the knee In the Orang also enhances the porer of this
muscle for flexion of tho knee* Thus, the orang muscle is by
fur tho strongest of the throe for flexion at the knee joint.

Tho human muscle is relatively more bulky than th: t of the
macaque, but the mnenquo’ s pronogra.de posture gives it3 muscle a
mechanical advantage for flexion, oo the result Is that Man and
rhesus monkey are probably about ersual*

The Cartorlus, though a weak flexor of the knee Jo nt, and
though about e un_ as a muscle In ihesus macaque, orang end Men,
Is nevertheless, at a better mochonicel advantage for flexion in
the pronogrude posture then in the orthograd”™ posture* Thus
Orang nd Eh sue monkey may be eons'dor”™o ebout equal with Man
weakest.

eviewing the accessory flexors of the knee, it is seen that
the Popliteus end Gastrocnemius are relatively eruai in all three,
so they can be discarded from fu ther discussion on comparisons*
The rlantaris ana Sartorlus muscles are relatively greater for
flex'on of the knee, in heous monkey then xn Man. The 0.ang is
relatively greatest of all throe in the Gracilis rnd greater than

Man in the Jsrtorius* Thus Man seems dofnlteiy the weakest of
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the three* It remains no™ to see wh oh Is the stronger between
the macaque end Orang* The dartorius hfs been considered sbout
efU L in both, so the difference depends on e comparison between
the relative strengths for flexion of the knoe Jo nt of the
?lantarie (which Is well developed in :hesus monkey but absent iIn
Oreng) and of the Gracilis (which is very well developed in Orang),
Owing to the position of origin and insertion in relation to the
knee the Gracilis has greater mechanical advantage for flexing

the knee Joint than H?e the Plantar!s* So the relative strengths
of the accessory flexor muscles at *he knee s~e (1) Orang,

(2) Fiiesus macaque, (3) Men*

Combining these results with those obtained from e consider-
ation of the main flexors of the knee, it is apparent that the
Orcng’ s superiority is confirmed, while the rhesus macaque
advances a littLe ahead of Man - (merely because of Plcntaris end

Sartorius - two very feeble fiexors of the knee).

Extension of the knee Joint is brought sbout by the
quadriceps Faraorls. Assisting extension (in Urn) are the Gluteus
Maximus and Tensor Fasciae “atae. The Pectus Ferooris apparently
differs in Ihesus monkey and Men mainly in the origin of the
muscle* In the macaque the origin is by a single head from the
smell rectus femoris (ante-acetabular) process which la situate
a short distance o aniel to the acetabulum along the acetabular
border of the ilium. This probably corresponds rmninly to the
straight herd of origin of Men*3 .nuscle. The human muscle arises
b, two heads; the straight herd from the anterior inferior spine
of the ilium; the reflected head from a sough groove on the
doraum iiiil Jujst above the highest part of the acetabulum. The

Orang muscle arises by only one tendon, but it incorporates two

two as they are in Mn - it is as if the two heads were fused into
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one sheet* The remainder of the rausole is very similar in all
three* Thus, because of the somewhat weaker origin the rhesus
muscle is probably a little less po~rful than either the muscle
in Man or in Orang*

The origin of the Vastus Lateralis is much mol's extensive in
Man then it is In Phesus msoaque* in the latter animal the
muscle arises from the entire lateral aspect of the greater
trochanter of the femur* in Man the muscle arises from (1) the
oapsule of the hip joint, (8) the tubercle of the femur, (3) a
concave area on the anterior surface of the eh; ft of the bone
medial to the greeter trochanter, (4) the distal border of the
greater trochanter, (5) the lateral margin of the gluteal tuber-
osity of the femur and the tendon of the Gluteus Maximus, (6) th\e
proximal half of the llnee aspera, anA (7) the fascia lata and
lateral intermuscular septum*

Thus in Man as compared to hesus monkey, therefore, the
origin of the muscle has moved from the lateral surface of the
greater trochanter, limiting itself here only to the distal
border of the greater trochanter. Hoover, it has spread
medially, and extensively downwards along the femur*  The Orang
muscle his an origin r sombiing fairly cioseiy that of Man.

The muscle itself, however, is more intimately fused with the
Vastus Tntermedius than is the case in Man*

The chief differ nee between the Vastus Medialis in the
Phesus macaque rnd in "on is that in the former animal the muscle
has not such an extensive origin as in Kan* The origin of Man's
muscle not only extends slightly further up the femur than the
origin of rhesus* rausole, but it also extends to a very great
extent further cownwsrde along the femur than the rhesus muscle*
In addition Man's muscle gains consid roble origin from the

medial intermusculrr septum and tendon of Adductor Magnus -
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attachments appcrantly Leaking in the hesus macaque* The Or&ng
nuscle corresponds very closely with the hunnn muscle, except
that there is no att chaent to the tendon of Adductor Mngnus, end
that in Mon the muscle &ppBrently&does not five much insertion
into the deep fascia of the leg. Also, In my Oraag, this muscle
did not seem to be so much fused with the Vastus intermedius as
it is in Men*

The Vastu3 Intermedius nuscle differs in origin in all three*
In the macaque it arises from the entire anterior aspect of the
distal three-quarters of the shaft of the femur* in Men the
origin is more extensive, coming from the proximal two-thirds of
the shaft of the femur on the anterior and lateral surfaces, from
the distal half of the lateral lip of the lines as-iera and the
proximal part of the lateral supracondylar line, and finally from
the lateral interrauftculal septum* The Orang's origin, os |
found it, is more extensive than ta Mans, being from the proximal
three-quarters of the .hnft of the femur on its lateral, anterior
and medial surfaces*

Thu3, taking the quadriceps Feraoris as a whole, it is teen
that the human portions of this muscle mass consistently have
rauoh more extensive origins than ao those of the rhesus raonkey*
Also the parts of the muscle mass are more differentiated and
separate from one another in Han thru they are in the macaque.
The (Sang's nuadrloops resembles thut of Mon more closely than
that of Rhesus monkey* It is not so clearly differentiated into
parts us in the human, but the extent of the origin is very
similar In both* The euadrloops tends to htve stronger attach-
ment on the medial side of the thigh in the 0reng (due to the
origin of Vastus Intermedius from this surface of the fecur end
to the Vastus Medians tending to fuse greatly with the Vastus

Interraedialis), while in Man it ten s to have a sponger cf
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raent on the lateral side of the thigh (since Man's Vestas
Intermodius hrs attachment to Lateral lip of llnea aspcra, to
lateral intermuscular septum, end the Vastus Lateralis tends to
fuse with the Vastus Intermedius)= Might this arrangement he
due to the Orang s thigh usually being somewhat abducted and
latersily rotated, while Men's thigh is usually adducted and held
midway between lateral and medial rotation?

As far b extension at the knee by the quadriceps is con-
cerned, Qrang end Man are probably almost equal, while the rhesus
macaque |s weaker than these two.

The Gluteus Maximus and Tensor Fasciae ,atae acting through
the llio-tibial treot assl. t in maintaining the Leg in extension.
This mechanism mu;t coma into play ouch no e frequently In Man
than either in Qrang or the Rhesus macaque, because in the upright
posture of Man the leg is usually extended, while In the prono-
g..-ad» posture of the macaque and serai-pronograde posture of the
Oreng, the leg Is usually flexed. Besides this the human Gluteus
maxiraus is much greater in size and much more powerful then either
th t In the 1lhesus monkey or the Orsng, rnd the human Tensor
Fasciae Letae is more powerful than th t of the Ihesus macaque,
while the muscle Is absent in Ornng* As a resulLt, it can be con-
fidently said th t the hunnn is best equipped for Extension at
the knee Joint, next Orang and finally 1hesus monkey.

Medial rotation of the knee Joint is brought about by the
Eemitendinosus, by the Semimembranosus, Gracilis, 3artorius and
FopLtteus mueoles. These have all been described above. The
insertion of the :emitendinoaur is broadest in Orang, next in the
macaque and finally narrowest in Men; otherwise the muscles are
very similar* Man' s insertion being narrowest and nearest the
actual Joint would then hrve relatively the greatest medial

rotating force, for the further away from the knee Joint the
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insert.on Is the less is its medial rotating powere The £emL-
membranosus in Man is relatively the weakest medial rotator of
the three due to the posterior displacement of the insertion of
the muscle in him. The Gracilis is by far the most powerful
muscle in Orang. It Is about e ual in Man aid ihesus monkey.
The dnrtorlus and Popliteus are relatively equal in all three.
The Gracilis rnd Pemimembrenosus rather causes the orang to
possess the relatively greatest medial rotating force of the three.
Man and hesue monkey are about e ual (But for ne lal rotation
the knee Joint must be flexed, so this movement would come In far
more useful and is probably used very muoh more in the Orang end
hesus macaque than in Men.)

Lateral otetion is brought about by the Bioeps Feoorls.
Since this muscle Inserts more specifically into the hfCd of the
fibula In Ma than it does in Orang, the muscle must have greater
lateral rotating power in Man. The rhesus muscle Is very
definitely the weakest of all three primates because it does not
Insert at ail specifically into the heed of the fibula end, in
addition, it also lacks the :hort head of the muscle. Howev r,
as with Medial otetion, this movem nt cannot be performed when
the leg is extended, ps it usually is In Maia orthograde posture,
but is best performed when the leg is flexed to about a right
angle, - as is found *n Orang rnd "hesus monkey*

Thus, reviewing the results obtained from an investigat on
of each movem nt of the knee Joint, it is seen that the position

is as follows

Flexion: (1) Orang (2) hesus end Men

Macaoue )
Fxtens on; (1) Man (8) Orang (3) thesus Macaque
Medial otatlon: (1) Orang (8) Ihesus Macaqueand Man
Lateral otatlon: (1) Mmn (8) Orang (3) IThesus maoau'-
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Man Is relatively most powerful of the three at Extension of
the knee Joint - and, If he flexes his knee = Lateral Rotation of
of tho Joint*

The Grang 13 relatively most powerful in Flexion and Medial
Rotation of the knee Joint*

The rhesus macaque la relatively weakest in Extension (end
Enteral Rotation of the knee).

Orang la strongest at Flexion of the knee Joint. This Is
not surprising since the lower limb Is used as a prehensile organ
for climbing* and so, of «11 the movements of the knee flexion
would be the most useful to this animal* It might be thought
that since the rhesus is also »n arboreal denizen he murt do as
much, If not more climbing than the Oreng* But *he actual mode
of climbing must be examined first* rhesus mccaque is uotiva
and Jumps a great deal, using usually both his lower limbs
together, while the Oreng Is much slower rnd more ponderous, and
progresses by using oech lower limb as an individual gra ping
organ, placing one above the other as he climbs. Therefore,
eaoh limb plays a much more Important role in the climbing of
Orang than in the climbing of ;hesus monkey*  Thus,as the Orang
does a groat deal more actuel olimbin: than rhesus or man, one
must expect to find a flexor mechanism which is bettor developed
in him than n the other two* As the Orang climbs his hip is
flexed, abducted and slightly laterally rotated, his knee Is
flexed to some extent, and his foot is invorte 1and is grasping
the object up which he is climbing* with this picture in mind,
it Is obvious that a strong muscular mechanism controlling
medial rotation would be much more useful than one controlling
lateral rotation* As the above results show, this was found to
be tho case*

Comparing Man's needs at tho knee Joint with those of *
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arboreal animals, it is obvious that 'xtenslon is mo.e important
to Mm then to the letter animals. The nrintainence of the up-
right posture in Gtending ?.nd walking requires an extended knee
end so one would expect to find under such oircutastancos an
extending mechanism super!os to the extending meehunisra found in
Orang or i;hesu3 monkey and this Is what is found « as the above
results show*

The rhesus monkey has flexion end Meaial lotaticn as its two
relatively strongest movements at the knee, and as these are the
two moat uuefuL for an arboreal existence, these findings are not
surprising. As this F.nimnl does not do as much climbing as
Orang it is to bo expected that these mechanisms are not so well

developed as in the Q ang.

THS allKLT] 8
There are four possible movements at the Ankle:
Dorsi-flexion,
Planter-Flex>on.
Inversion and
Eversion.

The latter two movements, though they do not actually take piEce
in the ankle Joint, may be conveniently included in this section.
The muscles which causa D-or3i-Flexlon are the Tibialis
Anterior, the Extensor Digltorum Longus, the eroneua tertius,

and the Extensor Halluois longus.

The Tibialis Anterior is very similar in hebus monkey,
Oreng and Man, md this muscle hrs probably relatively the same
po»or in eaoh. The Extensor Digitorum Longus is very similar In
origin and insertion rnd thus also probably in power, relatively,

in the macaque, Oreng and Man. The Peroneus Tertiua is

essentially a human muscle - being absent in Orang and hesus

monkey. Its function is dorsi-flexion of the foot and also
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raising up the lateral bo.-d-r of the foot* The Oreng and hesus
monkey are very similar In the extent of origin of the Extensor
Hailucis ongus, being from the middle third of the medial surface
of the fibula and from the adjaoent interosseus membrane. in
Ken the origin of this muscle Is almost twice the extent thst It
Is in the other two primates, being from the middle two-fifths

of the raedlel surface of the fibula *nd from the adjsoent Inter-
osseuB membrane. It follows that the bulk and thus the power of
this muscle must be very much greater In Kan than it is In Orang
or hesus* This superiority, together with that obtained by the
Peroneua Tertius, mke Hon relatively strongest of the three
animals at Porsi-Flexion of the ankle Joint - since in the other
two muselea concern'lO, the Tibialis /interior end Extensor
Bigltorum Lonrua, nre relatively cruel in all three. Orang end
I:hesus monkey are relatively e™u | to one another at dorsi-
flex:on of the ankle*

Plantar Flexion of the ankle is brought about by the main
flexors: Gastrocnemius end Soleus; but these are assisted by
the Plantar!s, Floxor Bigitorum longusj Flexor Hallucls Longis,
Tibialis Posterior, Peroneua Longue, and Peronous Brevis muscles*

The Gastrocnemius muscle appears to be relatively equal in
the macaque, Orang and Men, the oriore and insertions comparing
closely, the degree of fusion between the two bellies in the
three animals being the only variation*

The 3oleu3 Is very much greater in Men than either In Orong
or the Fhesus macaque. In Ihesus monkey this muscle arises by a
ten on from the posterior aspect of the head of the fibula and
from the neighbouring surface of the capsu,~e of the knee Joint.
The origin of the orang nuso e is almost identical with this*
Both give rise to a small muscle belly which terminates in a

thin flat tendon. This ten on inserts with the tendon of the
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"medial part of the gastrocnemius tendon to form the Tendo Achilles
In Man, however, this lee. Urge bulky musole, which gains origin
frora the posterior surf ce of tho head and proxim: 1 third of tho
shaft of the fibula, frora a fibrous arch stretching over tho
poplLteul vessels and tibia! nerve between tibia and fibula, cad
from the oblique line and middle third of the medial border of
the tibia* Tho human soleua Is, ther fore, very greatly
superior to either the soLeus of the Oreng or hesus monkey,
these latter tv© animals having their corresponding muscles about
equal*

The Plantar!s muscle is absent in the orang. In  hesus
mr-oaque this muscle has very much the same origin as it has in
Kan, but the actual muscle belly is relatively much greater in
Rhesus monkey than it is in Man, so th t the macague must hove
greater flexor power due to this muscle than Kan can have from
hi3 plantaris.

Tho Flexor Digitoru « ongus a pears to have very similar
origin in the lhesus macaque, Grang and Man, and appears to be
very similar in bulk*  The insertions differ considerably, but
these differences have not a great effect on the flexor act on
the muscle exerts on the ankle Joint*

The Flexor Ha”luois ongus raucole varies in else, origin and
insertion in the macaque, Orang and Man* In Fhesus monkey the
muscle arises frora the posterior surfact(ta of tho head and aimo t
the ntire shaft of the fibula, from the intermuscular septum
beteen it and the peroneal muscles, from tho intoros eous membrane
and in the iO”®r half of the leg, from the lateral border of the
tibia. The human muscle arises from the d stal two»third3 of
the posterior sur'see of the shaft of tho fibula, from the fascia
over it, and from tho intermuscular fasoia on either side* The

rhesus origin is ther fore much more extensive than the human
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origin* rhesus nonkey takes up the head End almost whole of the
shaft of the fibula, while Man only takes up the distal two-
thirds of the fibula. The human musole has no attachment to the
interosseous membrane nor to the tibia, whereas the rhesus
macaque enjoys a considerable attachment from both thee courees.
The orang muscle arises by two heads - one superficial, One neep.
The superficial or Fomorel head arises from the lateral margin of
the popliteal surface of the femur. Just proximal to the condyle,
being deep and so *what lateral to the origin of ‘he lateral head
of the Gastrocnemius. It also has attachment to the postero-
lateral portion of fho Capsule of tho knee Joint. This belly is
thick end elongate”™, covering most of the posterior surface of
the deep belly, and eventually gives rise to a flct, thin, w de
tendon whioh fuses wth a dense aponeurosis on tho distal portion
of the deep head. The Deep head arises from the posterior end
lateral surfaoos of the head of the f bula, from the posterior
surface of the proximal two-thirds of tho shaft of tho fibula,
from the Interosseous membrane, from the intermusoular septum

se crating it from the peroneal muscles, from the posterior part
of the lateral ligemont of the kneo Joint, and the lateral surface
of the muscle gains considerable attachment from the extension of
the insertion of Bicep’s foraoris rnd from th; deep fascia. Taken
as a who™e the Ornng muscle is much bigger ind more powerful than
the rhesus imisele, whioh in turn is larger rnd more powerful,
relatively, than the humn musole.

The tibialis posterior muscle arisen, in the hesus monkey,
from tho upper half of the posterior surface of the tibia, from
the interosseous membrane and from the modi? 1 surface of the u .per
part of the fibula. The human muscle has origin from the
proximal four-fifths of the medial surface of the body of the

fibula between the medial crest end interosseous crest, from the
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distal pert of the lateral condyle End from the proximal two-thlrdi
of the shaft of the tibLa, distal to the oblique line and between
the vertical line and interosseous bord*r, from the Interosseous
membrane, from the fascia over It find the septa on either side*

Comparing these tiw> origins it is apparent that the humrn,
relatively, speaking, is more extensive than the rhesus, since it
atteohws to a greater area of the tibia nd fibula than does the
rhesus muscle*  The interosseous membrane attachment must
accordingly also be Increased* The human muscle gains consider-
able origin from the over-lying fesola and septa on either side -
attachments apparently not present in rhesus* The Oreng musolLe
arises from the lateral and postero-lateral surfaces of the
proximal one-third of the shaft of the tibia, from the posterior
surface of the tlblo-fibulrr Joint, from the medial surface of the
proximal half of the shaft of the fibula and, from the whole of
the posterior surface of the interosseous membrane in the proximal
half of the leg. The Orang origin tends to resemble that of
rhasus mite oiosely, fnd is, ther fore, also inferior to that of
Mar

The Peroneus Longua rmueocie in rhesus monkey arises from the
lateral Into muscular septum, the lateral aspect of the upper
third of the shaft of the fibula, hoa of the fibula, and lateral
aspect of the head of the tibia* The human muscle arises from
the lateral condyle of the tibia, from the head nnd proximal two-
thirds of the lateral surfaoe of the body of the fibula, from
interrausoular septa on either side, and from the dense fasolfi
over it* The origin of the human musoLe is, therefore, for more
extensive than that of the rhesus muscle, having about twice as
much bony origin from the fibula and also having stronger origin
from the internuocul.fr septa and dense fascia overlying it* The

Orang muscle arises from the enterO-iatersl and lateral surfaces
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of the head of tha fibula, the proximal ha~f of the shaft of the
fibula, from the inter ;uscuLar septum and finally from the dense
fascia covering It* The human muscle, ther fore, has a greater
origin relatively than the oifing muscle* ' The former has attach-
ment to the tibia, the latter has not* Man's muscle arises from
the proximal two-thirds of the shaft of the fibula, the Oreng
muscle from only the proximal half* The Drang rausole is, on the
whole, more massive than the rhesus rausole due mainly to its
greater fibuler origin and attachment to deep fascia.

The Poroneus Brevis musole appears to have the relatively
greatest origin in Lien, slnoe in him it arises from the distal
two-third3 of the fibula nd from adjacent structures, while in
Orang (and hesusV) it arises only from the middle two-fourths of
the fibula plus adjacent structures*

reviewing the main planter fLoxora first it is seen that
Gastrocnemius is relatively equal in all throe animals, but that
Soleus la very much greater in Han than cith r in Orang or
Lhesus monkey. It appears, therefore, that for the main flexors
of the ankle Man is very definitely superior to either of the
other two primates.

Considering tho other rausoles causing plant; r flexion, it
Is seen that the superiority of the Orang*s Flexor Haliuois songus
rausole is more then counter-balanceg by the superiority displayed
by the human's Tibialis Posterior, Peroneus Longus, end Peroneus
Brevis muscles. The Flexor TUgitorum Longus musole was found to
be relatively e u;i in ail three animals. The superiority of
the nnoaque’s plantaris muscle is counter-bnl need by Oreng s
superiority with Flexor Halluci3 Longus end Peroneus Longus
muscles, while it iIs more then c;ounter-balance>c<I by Han's super-
iority with Tibialis Posterior, Peroneus Longus and Peroneus Brevli

rausolea*  These results merely oonflrm the impress ons obtained
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by a consideration of the main fie or muscles, thrt is, that Man
iIs definitely best enuipped for Plantar flexion of the ankle joint*
Orang and hesus monkey hive much less efficient e ulpnasnt, and

of the two Grang is possibly the stronger*

Inversion of the foot is brought about by the TibiaLis
Anterior and the Tibiali3 ostorior acting together. it has
already been found that the former muscle is relatively equal in
all three animals, while the latter muscle Is relatively most
powerful in Men, rnd about equal in Oreng rnd the macaque* It
follows, ther”~fo e, thrt inversion must bo relatively most power-
fu_ in Men, end almost ©eual in Ormg end hesus macaque.

Eversion of the fod is performed by the Peroneus Longus,
Peroneus Brevis rnd Peroneus TertiUB, this latter muscle appearing
only in man* Both Poronous j-ongus snd Brevis are relatively moot
powerful in Mon - aS seen above - rnd this, together with the
peroneus Tertltis, makes Man definitely strongest at eversion of
the foot* The Ormg es “eronous Lorigus muscle is a little more
powerful than this masdo in the macaque, whereas 1ho Peroneus
Brevis is fbout equal in both.

Thus the Drang should live a slightly superior everting
mechanism than the hobus nonkey.

Uow, reviewing the movements at *he Ankle, It is apparent
that Man clearly dominates ail four fields of movem nt. This is
rhat one could expect considering that he ankle Is such an
important Joint in the orthograde po&tu e of Ton, requiring
greater control in this position than in the pronograde or serai-

pronograde posture of the fhosuc rnd Orang respectively*

TH: ffOOT:
The Foot may be consld red by analysis and comparing move-

ments at its various Joints. The Hallux alone osn be taken as
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by a canalderation of the main flo or muscles, that is, that Mm

iIs definitely best enuipped for Plnntrr flexion of the tinkle joint*
Orang and ;liesus monkey htve much less efficient e ulpment, end

of the two Orang is possibly the stronger*

Inversion of the foot is brought about by the Tibialis
Anterior end the Tibiall.3 ostcrior acting together. It has
already been found that the former muscle is relatively euuel in
ail three animals, while the latter muscle is relatively most
powerful in Men, rnd about equal in Oreng rnd the macaque* It
follows, ther fo e, thft inversion must bo relatively most power-
ful in Men, end almost e-uai in Ormg end hesus mconque.

Eversion of the foot is performed by the Peroneus longus,
Peroneus Brevis rnd Peroneus Tertiua, this latter msoie appearing
only in man* Both Poronous son us and Brevis are relatively most
powerful in Men - as seen above - rnd this, together with the
Peroneus Tertlus, makes Mm def.n teiy strongest at evers on of
tao foot* The Ormg*s ‘'cronous 7on>*us muscle is a little more
powerful then this musoie in the nroaquo, whoreos the Peroneus
Brevis is rbout equn in both.

Thus the Drang shou-d hrve a slightly superior everting
mechanism then the hosue monkey.

How, reviewing the movements at ‘he Ankle, it Is apparent
that Man clearly dominates all four fields of nowezn nt. This is
'mhat ons oould expect considering thot ‘he ankle is such an
important Joint in the orthograde postu e of Ton, requiring
greater control in this position thrn in the pronograde or serai-

pronograde posture of the hosus rnd ©rang respectively*

TT: 2Q7T:
The Foot may be eons'd'red by enalysis and ooraporing move-

ments at its various Joints. The Hallux clone esn be taken as
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one group, the remaining lateral four digits being taken as
another group* in Men these two groups arc vary closely united
to form one functional unit - used for supporting the body in
standing, welkin ®end running* in the Or&ng and Uaoacus rhesus
these two groups renindn functionally separate so thnt the foot,
bosldas being rn organ for support, ern also be used for grasping*

The Hallux can be dealt with by considering its three
Joints: (1) the Jo'nt between the medial cuneiform oi- entormne-fcrni
and the first metatarsal: (?) the first raetotarso-phalangeal
Joint: (2) the hailucial interphelangeal Joint*

In the human foot the Joint between the medial cuneiform and
first metat*rsal is made up by two almost flat articular surfaces,
and bosidas the movemnte concerned with the functioning of the
arches of the foot, there is almost negligible movement at this
Jo ntk in the liroecus rhesus foot end in the Drang foot,
however, there is considerable movement at this Joint. In these
two :niraetls the Joint surfaces ere not flat, but the articular
sur aae of the medial cuneiform is convex, while the articular
surface of the first metatarsi is concave* This tnrso-raet*-
tarsal Joint does not allow such freedom of movement as is
enjoyed by the corresponding Joint of the thumb, but, nevertheless,
-flexion, extena on, abduction, adduction and opposition may be
carried out# Flexion end extension are much more fx'ce than
abduction or adduction, rnd opposition is fairly limited’,
especially in the Qrang duo to its reduced hallux* 10 the move-
ments at this Joint m>e only be consid red in the iiacacus rhesus
and Orang*

Adduction at this tarso-netatarsal Joint is brought about by

the Adductor Hailuois muscle* In the orang this muscle, - as |

found it - was not easily divisible into transverse end oblique
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heeds* The muscle ©rose (1) from the bases of the second and
third metatarsals, end from the tough ligaments lying between
theca; (3) from the dense membrane covering the Interoosei;

(3) by a dense sheet of fascia from the mldLine of the shaft of
the third metatarsal* This portion of the muscle probably
represents "ho oblique Head of the muscle* The Transverse Head
arises from the distal one-quarter of the shaft of the second
metatarsal bone, and from the medial halves of the plentar sur-
faces of the second end third Metaterso- halangerL Joints.

The oblique her-a of the rhesus rausole arises from the common
aponeurosis of the contrnhentoe muscles *nd from the bases of the
second and third metatarsals* This compares fairly closely with
the Orong origin, except th*t It docs not extend as far distally
ns the orsng muscle* The macaque muscle h s its transverse head
arising from the h ads raid Jopt capsuleo of the second, rnd lees

strongly, from the third metatarsal bone, from the medial border

of the museulus confrahentes digit! BV and from the fascia over
musoulus contrahentea digit! IE* Thls head a.-nin compares
closely to the orang muscle - even to the point of having the
stoutest attachment to the distal end of the second metatarsal
bone (although this phenomenon is still more marked in the Orang).

So, as a whole, the Oblique head of the Oreng muscle extends
mo *e distally in the foot than the muscle of the rhesus muscle,
and the~two heads of the 0:eng muscle are much closer and much
more difficult to separate than they are in rhesus*

The insertion In the Qrang is into the lateral surface of
the distal half of the shaft of the first metatarsal bone, end
Into the lateral aspect of the capsule of the first metatarso-
phalangeal Joint, end the base of the role phalanx of the hal ux.
The rhesus muscle inserts togo*h r with the lateral head of the

muaculua flexor ha lucls brevis upon the lateral side of the
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metatarao-phalangeal Joint capsule ?d basal phalanx of the
hallux, while deeper fibres insert upon the lateral aspect of the
head of the ha.lucial metatarsal bone* The Insertions are there-
fore similar, except that the muscle of Orang attaches to a much
greater extent to the halludai metatarsal*

The origin is somewhat greater in the Orang end also the
bulk of the musoie is greater as compared to the muscle In
rhesus* The fact that a good d al of this musoie In the Orang
inserts into the shaft of the first metatarsal, enables this
muscle to hiive much greater control over the tarso-metatarsal
Joint than is the case with the rhesus muscle* Thus, in the
tarso-metatnrsal Joint, the Orang has definitely the stronger
adducting force of the two animals*

The next movement, that of Abduction, is brought about by
the abductor hallucis and Tibialis Anterior muscles* The former
muscle ie relatively very similar In the Phesus macaque end Orang,
arising from the medial surface of the posterior tuberolo of the
caloaneum and also to a great extant from the <eep sur'ace of the
plantar aponeurosis* The insertion is the same in each: into
the medial surface of the base of the proximaL phalanx of the
Hallux*  The Tibialis Anterior h&s already been found approxi-
mately equal in Orang and ihesus monkey. Thus, it may be con-
cluded that abduction of the terso-metatars i Joint is relatively
equal in both Ihesus monkey and Orang*

Flexion of the Joint is brought about by the Flexor Hallucls
Longus, Flexor Hallucls Brevis, Peroneus Longue, and to same
extent it is assisted by the Opponens hailLucls*

The Flexor Ha”lucis LongUB does not send a tendon to the
hallux in the Orang, but serves onLy digits three and four* In
the macaque, however, this muscle serves the h&Llux as well as

digits three and four*
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The Flexor Halluoia Brevis h*s a very similar origin in both
rhesus macaque and orong* In the former it arises from the
navicular bone end from the medial cuneiform bone {- the medial
head; while the small lateral head also arises from the medial
cuneiform)* In the latter it arises from the medial cuneiform
bone, from the medial portion of the sheath of Peroneus Longus,
end also from the most interior portion of the sheath of TlbialLs
Posterior* The muscle is not divided into two heads*

The Oreng origin has thus moved slightly laterally In the
foot* The rhesus muscle inserts by two tendons, one into the
medial side and one into the lateral side of the base of the
proximal phalanx of the hallux, the tendon of Flexor Hailuois
longus passing in between these two tendons. In the Oreng the
muscle gives rise to a short, single tendon which inserts into
the plantar surface of the base of the sole phalanx of the
hallux*  The muscle must produce relatively about the same
flexion fo ce in ecch animal*

The Peroneus longus due to its insertion into the lateral
aspect of the base of the fir st metatarsal produces fioxlon in
the macaque and cr?ng* (In H>n the insertion of this muscle is
not only into the base of the first metatarsal, but also into the
medial cuneiform bone - a fact connected with the immobility of
this Joint in .uestlon, togeth r with the support of the arches
needed for a weight-bearing fo-t such as Km's)* ks has been
described under the Ankle Joint, this muscle is relttiveiy
greater in the orsng than in the .hesus macaque*

The Opponent Haliucie muscle assists at flexion to some
degree* It appears normally only in the Orang-Utan*

Considering flexion now, it seems that the Flexor Hailuois

Brevis is eeual in the macaque and Orong* The Oreng, however’,

IS superior to the rhesus monkey in the Peroneus Longus muscle
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and In having an Opponon3 Hailuois* But this uperiority cannot
matoh tho strength supplied b. the tendon of Flexor Hailuois
Longus in the macaque - a tendon completely absent in Oreng. So
It must be concluded on this fact alone that the rhesus monkey is
relctivcly the stronger of tho two at flexion*

Extension of the tarso-metetcrsal Joint is performed by
Extensor Hailuois Longus, E tensor Halluoia Brevis, and Tibialis
Anteiior muscles*  The Extensor llailucis Longus rauacle Is very
similar in both the ntoaque and Orang, rnd,as has been shovn
under the .Ankle Joint, this muscle is almost Of-ufl in both these
animals* Litowise, the Extensor Hoilucis Brevis (or the medial
holly of the Extensor Digitorura Brevis) is very similar and
relatively O'uai in the ihesus macaque end O'mg* The final
muscle, the Tibialis /Ulterior, Is also very similar In both* so,
altogether, the extensors of this tarso-metatcrscl Jo’'nt ate about
equal In the macaque sad Ortng*

Qoposition is brought about by the opponena Heilucia, the
Peroneue Longus and rlso by tlie Adductor Hailuols. The former
muscle appears only in the Orong, while the latter ausole, as seen
above under "ndduction”, is relatively greater In the ornng than
in the macaque* also the ‘eronous longue Ik more powerful in
Qrang than in :hesus monkey* It seems definite, therefore, that
the Orang is relatively no e powerful at OppoatXon than is the
Rhesus monkey*

©viewing now the relative strengths of the various movements
nt tho tarso-metataraal Jo~nt in the macague and ornng:

Adduction: Orang is the stronger:

Abduction: Orang and ihesus macaque equal:
Flexion: hesus macaque Is the stronger:
Extension: Oreng and hesus macaque e”ual:

Opposition: Ornng is the stronger*
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The Orang is relatively stionger thm the macaque at
Adduction and opposition of this tarso-metatorsal Joint, vhlie
the rhesus macaque is relatively stronger than the Orang at
Flexion of this Joint, being equally strong at Abduction end
Extension*

The next Joint of the Hal.ux is the First Metatarso-
phalangeal Joint* It is capable of four movements;

(1) Adduct on, (£) Abduot'on, (3) Flexion and (4) Extension*
This Jo.nt in the humrn foot can now be considered along with the
Joint in Oreng s and Rhesus* foot*

Adduction is brought about by the Adductor Halluois* This
rausole was discussed undor Adduction of the previous Joint, cJid
it was concluded there th: t the muscle was relatively stronger in
the orung than it was in the Ihesus monkey* But this was so
mainly because a great deal of the Orang muscle inserted into the
first metatarsal itself, while the rhesus Muscle inserted nearly
oorap-eteiy into the base of the proximal phalanx of the hallux*
This causes the rhesus muscle to make up for the stronger muscle
of the Orang, ana the two may be taken os exerting almost e”ual
adducting foroe on this metnterso-phalangenl Joint*  The human
adductor hailucis musoie has relatively greater origin than either
rhesus or orang muscle.lt*s Oblioue head arises from the sheath of
peroneu3d longus, from the bases of the second, third and fourth
metatarsal bones. The attachment to the base of the fourth
metatarsal does not occur in either the macague or Orang. The
Transverse head arises from the capsules of the lateral four
metatarso-phalangeal Joints snd from the transverse metatarsal
ligament#  This origin has extended much moie laterally than is
the case in the rhesus monkey or orang, in these two latter
animals the origin extends no further tiun the third metatarso-

phalangeal Joint*
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The insertion of the human muscle is entirely in the bsee of
the proxinci phalanx of the hrllux - no power is expended on the
first metatarsal hone rb occurs in the or.cagu© and moo markedly
in Orsng. Thus it follows that the human musole must have
relatively greater force at Adduction ot the first metatarso-
phalangeal Joint than either the rhesus monkey or orsng, these
latter two being about e”ual to one another in adduction of this
Joint.

abduction is brought about by the Abductor H&liuels Brevis,
a muscle which is very similar in origin, fo-ra fJid insertion in
all three animals, so that abduct on m&y b© taken as being almost
e<;ual in the cr ca”™ua, orang and man.

Flexi.on of the first metatarso-phalangeal Joint la performed
by the Flexor Hallucia ,ongus, and the Flexor H&iluols 3revis.
as fotyaa un”™-r uPlantnr-flexlon of the «nkio Joint* the flexor
ha:.iucin longua is relatively stronger in rhenus monkey than in
Man. But in the mf.onque the muscle supplies three d-glts rhiie
in mm it supplies only the Hallux. Therefore It is really
strongest for this digit in Man. It need not be considered for
this Joint in the Orang, aa it does not give a tendon to the
ha.lux in this animal* The plexor hallucia Brevis origin has
migrated laterally in the foot of Man, since it arises from the
no JLal port of the plantar surface of the cuboid bon*, and from
the tendon of tibialis posterior, while in rhesus it arises from
the navicular and medial cuneiform, and in orang from mediHI
cuneiform, tendon of tibialis posterior end medial part of sheath
of Peroneus on moe Thus Oreng is intermedicte between 2hernia
monkey *nd Mon.  The Flexor Hallucis Brevis is relatively eeual

in the three aninal3. It follows, therefore, that Man must be

most powerful of the three at flexion of the first metatarso-

phalangeal Joint, with the Hhesu3 meoaqua ne t, snd o ong very
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much the weakest*

Intension is brought about by the "xtensor Halluols Longus
and Extensor Hal.ucis Brevis* as seen under the eeArkle Joint”
the former muscle is relatively e-ual in rhesus monkey and or&ng,
but stronger in Men* The latter muscle, as seen above, is
relatively enusi in an three* So, it follows that Kan is
greatest at Extension of the first Ketaterso-phalnngenl Joint with
the macaque and orang having about the same strength as each other
for this action*

Thus the results obtained from this first Metatarso-
phalangeal Joint arei-

Adduction: Relatively greatest in Man; equal in rhesus
monkey and 0. eng*

Abduct! on: Relatively enuai in all three*

Flex!on; Relatively great in Man: then Rhesus monkey;
weakest in Orang*

Extension: Relatively greatest in Man; ecufl in Rhesus
monkey and Orang*

Man is, therefore, strongest at Adduotion and Extension and
'Flexion of the first motetarso-phalnngoai Joint* -

The inter-phalangeal Jo nt of the Hnllux occurs only in the
macaque and Kan, being normally absent in Oreng. It has only
two movements: Flexion and Extension*

Flexion is performed by Flexor Hallucio Longus, and as this
muscle is devoted soleLy to the hal.ux In Man, while in rhesus It
Is divided between the heilux and digits three and four, it follows
that the condition in Kan must be relatively the stronger*

Extension is brought about by Extensor Hellucis Longus, end
as found in the discussion on the Ankle Joint, this muscle is
relatively stronger in Man than In Rhesus macaque*

Thus, Man is stronger than rhesus monkey in both movements
of the inter-phalangeal Joint of ihe hallux: - flexion and

extension*
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The hallux may be cons.derod tia a free sad Esovable unit only
In the foot of the macaque and oreng. From a study of the tarso-
metatnreal Joint the conclusion was arrived at thot the Orang we*™*
relatively stronger than the macaque et Adduction and Opposition
while the latter was relatively the stronger ot flexion. This
fits in with the heblte of the respective aniaals: the Orong
foot ia used mainly for greaping, so that Adduction end Oppositi
ere its two most useful movements; whfie.the macaque foot is use
for support in the pronograde posture and fler.on is its most
useful movement, since it can be used to adjust the balance of
the foot by controlling the medial unit of the foot (the hallux)
At the first metatarso-phalangcal JoLnt the orting and macaque ar
relatively e ud in all the movements except flexion, in which t
macaque is again the stronger*

In Mon the first metatarsal and the lateral four metatarsal
are dram firmly together, so that "he hallux cannot be used as
free and separate unit of the foot. Its tarso-metatarsal Joint
in almost immobile when compared to the Joint in rhesus nonkey a
orrng. Adduction cannot be brought about at this Joint in the
human because the metatarsal is already fully adducted. In Kan
this muscle attaches to the distal phalanx of the hali(ux end has
no direct connection with the fl st metatarsal as in rhesus end
orang. This distal part of the hallux (the two phalanges) cannot
be adduoted very greatly, so the real function or at least the
main function of the muscle - which is develops! most greatly in

Mail as compared to rhesus monkey and orr.ng - is to act on the ball

of the foot, ns the medial pillar of the foot - in much the same
way ns if the hallux were still freo and would be the medial unit
of tho foot, - to balfnoe the foot rad to control the arches

(the greater Longitudinal tad the Transverse Arches), so that the

body weight is evenly distributed. It also forms an important
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fuotor in controlling the bell of the foot in miking - since In
walking the bail of the great too nir.yc such an essential part*

Abduction in also not found nt the ts? 'O-metatars&l Joint in
Man, but thisnmuscle causes abduction of the two phalanges of the
hallux, and this Is Important for balancing the weight cf the
body, especially In the stop-off when walLkling.

Tibialis Anterior end poroneus Longus cause axtano.on and
flexion respentively of the hallux in the macaque and orang* In
Han these movements fre not possible re each at the t' rso-meta-
tarecl Joint, but these two muscles still act on this Jo nt.

They support and control the greater longitudinal arch of the
foot, and since these are most important functions - as the
balance of the weight of the body is also controlled to a very
great extent by them - find since the tarso-metatsrsai Joint does
not move excessively, the insertion* of peroneus l.ongus in Men
has spread from the base of the first metat? raal on to the medial
cuneiform, raid the tendon of Tibialis interior 1s no longer spilt
Into two separata tendons ns is the case in the aoeaque and oreng*
Men is strongest at all movements of the greet toe ~ oxcept
Abduction, which is eoual in all three. This enables him to have
relatively greatest control over this medial pi Her of the foot,
a state of affairs to be antlet pated when this medial pillar forms
such an essential factor In the functioning of the foot ea a
weight-bearing organ In the upright*posture of the human#

As regards the lateral portion of the foot - the lateral
four digits - the raetaterso-pheiengeul Joints will be first
examined, then the p.oximal inter-phalangeal Joints and finally
the distal inter-phalangeal Joints*

The metatarso-nheLangeal Jo nt is capable of four movements;
Flexion, Extension, abduction end Adduction*

Flexion is brought about by the Flexor Dlgitorum Longus;
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Flexor Hailucis Longus; Flexor Tigltorum Brevis; Flexor
Dlgitorum «coessorlus; umbrioales and interossel muscles.
The Flexor Dlgitorum l.ongus muscle is similar in power,

relatively, in the Ehesus monkey, Orang end Men, since it has very

similar origin end form in all three. The insertions, however,
differ. In the macaque and orang the main insert Lons are into
digits two and five. In Man the muscle supplies tendons of

Insertion into digits 2, 3, 4, and 5. Thus, digits two and five
in the rhesus macaque and In Orang must have much greater power for
flexion than these two digits in M&n, since in the former two
animals, the whole nxusole Is divided simply between the two digits,
while in Man it goes to supply digits three and four, besides two
and five.

The Flexor Hallucis Longus is relatively strongest in Orang',
then in the macaque and finally weakest in Man - as seen under
"Ankle Joint™* above. The human muscle, ho -ever, inserts com*
pletely into the hallux, while in the macaque the muscle supplies
digits 1, 3 and 4, and in orang digits 3 rnd 4. This accounts for
Han having the strongest flexor action at the first metatarso-
phalangeal Joint and at the inter-phalangeal Joint of the hallux.
ThLs is again on Important faotor in balancing the foot to accept
weight evenly, and also in supporting and controlling to some
extent, the medial pillsr of the foot - the bail of the great toe.

Digits 3 and 4 in the human are supplied by Flexor DIlgitorum
Langus, a muscle which is already supplying digits 2 and 5, while
in the rhesus monkey and orang the Flexor Hailuols Longus supplies
digits 3 and 4. The orang is much stronger at flexion of digits
3 and 4 then the macaque, because in him the entire muscle is
devoted to these two digits, whereas In the latter animal the
muscle must also supply the hailux. over and above this, the

wrang musoie is much nmo e powerful than the rhesus muscle.
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It follows from a consideration of these mNin flexors, there-
fore, thrt Mon is relatively strongest at flexion of the first digit
while he is relatively weakest at flexion of the other four,
rhesus monkey and Orang are equally strong flexors of digits 2 and
5, and the Orang is relatively strongest at flexion of digits 3 and
4,

The Flexor Digitorun Brevis shows a transition from the
macaque to Ifedi with the Orang at an intermediate stage. In Rhesus
monkey this muscle has two definite heads of origin - a large d?ep
head from the tendon of Flexor Digitorum Longus, and a small
superficial head from the plantar aponeurosis rnd medial portion
of calcaneal tuberosity. In Orang there is a small, weak,
vestigial deep head from the tendon of Flexor Digitorum Longus,
and a large superficial head from the plantar aponeurosis and
medial portion of the posterior tubercle of the calcaneum. In
Man there is no deep herd, but only a large superficial head -
which may be divided into superficial rnd deep portions - which
arises from the plantar aponeurosi *nd from the anterior part of
the medial tubercle of the calcaneus. So here the elimination of
the primitive portion of a muscle la witnessed, with the final
complete establishment of the more modern part of the muscle.

The .uperficial Head of the Rhesus muscle supplied digit 2,
the Deep Head digits 3, 4 and 5.

The Superficial Head of the Orang muscle supplied digits 2,

3 and 4: the 7eep Head digits 4 and 5, - the tendon to 4 Joining
the tendon of the Superficial Heed to 4.

The human muscle supplied digits 2, 3, 4 and 5.

The tendons of the human and rhesus muscle Insert into the
base of the intermediate phalanx of the respective digit, whereas
in the Orang the insertion la into the middle of the shaft of the

intermediate phalanx of the respective digits. This fact, plus
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away from It.

The metatarsals a e relatively larger in the Oreng s foot
than either in the foot of rhesus monkey or Man, and so it must
follow th**t the interoauei must niso be accordingly lengthened,
end thus greater and relatively more potrerfui in the Orang then
either in the macaque or Man.

Thus flexion at the Ketatarso-phalangeal joints of the Inters]
four digits is undeniably strongest, relatively, in the Or&ng -
especially as far as digits 3 and 4 are concerned, since its
superiority has been shown with the Flexor Digitoium Brevis, the
lumbrlcales :ad the interossei in addition to the main flexors,
the Flexor Hallucis hongus and Flexor Digltorum Longus. The main
flexors are relatively greater in rhesus macaque then in Man, but
Can makes up a little for this, as far as digits 2,3 and 4 are
concerned, by having the best developed Flexor rilgltorum
Accessorius. The Flexion of the 5th digit is very much stronger
in the macaque than men because besides having the main flexor -
flexor digltorum longus - relatively stronger in rhesus monkey,
this animal hsa its Flexor Digltorum Accessorius supplying digit $
while in Man this muscle usually docs not supply digit 5.

Extension of the metatsrso-phalangeal Joints is brought about
by the xtensor Digitorus Longus and the xtenaor rlgltorum Brevis-
the latter muscle being only concerned with the second, third and
fourth joints. The extensor digltorum longus, as seen under the
di&ousslon on the Ankle Joint, is relatively e~u 1 in m”oacus
rhesus, orang and Man. The second muscle, the extensor
digltorum brevis, Is slightly greater in the macaque and orang than
it is in man, since in these two animals its origin is relatively
more extensive than the origin of the humnn muscle. Therefore,
though extension is almost e;u 1 In the three primates, the human

is slightly weaker than either rhesus or orang at extension of the
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digits 2* 3 end 4* Digit 5 oust be enurl for extension in all
three.

Adduction and Abduction are brought about by the interossel,
and these have already been d alt with above. These actions
should be relatively greatest in the Oreng due to his having the
largest Interossel.

The actions at the Inter-phalangeal Jo nta are flexion end
extension. This latter action* being brought about mainly by the
extensor digitorum longus* is about e ual reLrtively in ail three.
The interossel and iumbrlcales are said to have v ry little action
on the inter-phalangeal joints* so these will not influence the
conclusion that extension of thes; digits is about equal in all
three animals.

Flexion is relatively strongest in Orsng* then in Rhesus
montoy end finally weakest In I&n - the saae reasons holding here
as above for the oetatarso-phal&nge&L joints.

The two muscles of the fifth toe - the Flexor Digit! Minimi
Brevis nd Abductor Diglti Minimi are the only muscles of the foot
not yet discussed.

The Abductor Digit! Minimi does not differ greatly In rhesus
macaque* ©rang or man. It appears to hrve relatively greater
origin in orang and man than in the macaque, but this is the only
difference of note. The rhesus origin is from the tuber c&lcanel
lateral to the abductor hallucis* cud from the deep surface of the
plantar aponeurosis. The Orang muscle arises from the lateral and
adjoining plantar surface of the posterior part of the calctmeum*
from the plantar aponeurosis* from the lower portion of the
Inferior Peroneal r.etin&culum* and from the fascia separating It
from the Flexor Digitorum Brevis. The hu ;tm muscle arises from
the anterior part of both processes of the ealcsneum fnd from the

lateral portion of the plantar aponeurosis and the calcaneo-mets-
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tsrsal ligament and from the intermuscular septum between it and
Flexor Dlgitorura Brevis.

The Flexor Bigiti Minimi Brevis is almost Identical in maoocus
rhesus and men, the origin in both being from the sheath of the
peroneus longus and from the base of the fifth metetersel bone.
The origin is greater in the Orang, for not only does it take
origin like the muscle in the macaque i*nd man* but in addition
arises from the lateral surface and the lateral half of the plantar
surface of the shaft of the fifth metatarsal in its whole length.
The insertion is the same tn all three. This is rather in keep-
ing with the general superiority at flexion found in the Ornng in
these lateral four digits.

Thus, sunraing up the results on the foot es a whole, it is
seen that the foot of the rhesus macaque is not specialised in any
one direction - it may be called still a general}red foot. Of
all the movements the outstanding one is thsat of flexion - flexion
of the hallux as well as flex on of the lateral four digits - a
movement very useful in the arboreal haunts of this animal.

The Orsng foot is notable for its relatively great strength
for grasping - since the hallux was most powerful at Adduction
end Opposition, while the lateral four digits are very decidedly
the most powerful at flexion. (With these r suits in mind it
seems anomalous thet the Oreng foot should heve such a small and
almost degenerate digit for Hallux).

Actually the grasping action of the 0 ang»s foot is performed
almost solely by the lateral four digits. The foot is markedly
inverted and thes*¥ lateral four toes tsra tightly flexed around
the object grasped. The hallux really plays e minor role.
Grasping performed by the a sng’'s hal ux is rather a metatarsal
movem nt end opposition and flexion are the two movements most

involved. In contra—distinction to this the grasping movement of
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hallux of Lhesus macaque is rather a digital movement in which
adduction Is the dominant action*

The humrn foot shows a very decided speciality for strnngth
end support - since now the fo.t i3 no longer mi organ for grasp—
ing but on organ for supporting the body’s wa'ght* The tj*
functional units of the foot, os seen In rhesus Jnd orang, ore
brought firm-y together in the huraan fo.t for st-ength” the
formation of arches, their support and control, fo-ms the

distinctive features of tho foot of IJInt
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SUMMARY -

At the hip Joint the rhesus monkey is found to have flexion
as the relatively strongest movement - & muscular meohunLsm very
useful for the mode of progression adopted by this pronogr&de
animal. Flexion and medial rotation are the two stronger move-
ments of the knee joint, but thes) are relatively not as strong
as In the Orang® They are about equal to these actions in Men's
knee*  The ankle joint is found to be not particularly strong in
any one movement, and relatively, has much weaker forces con-
trolling it than the human ankle* The foot of the macaque has
its two functionally separate limbs: the medial formed by the
hallux, and the lateral formed by the lateral four toes* m
structure and function it is found to be quite a generalised
foot*

The Orang has adduction, abduction end extenalon as the
relatively strongest actions at the hip* These are all move-
ments greatly used by this climbing arboreal animal. At the
knee flexion and medial rotation are the strongest movements,
and these are stronger, in relation, then those In the rhesus
monkey or man*  The enkle joint is not specialised in any one
action, and on the whole. Is very similar to the rhesus* ankle*
The foot Is equipped with on extremely powerful flexor mechanism
in its lateral four toes, and this is not surprising, as flexion
is the essential nowera nt of a grasping organ, and the orong's
foot is necessarily mainly a grasping organ*

Lateral and medial rotation ore the two outstanding move-
ments of the human hip Joint, when the movements of this Joint
are compared to those of the Orsng and the Rhesus monkey. These

valua
movements are more ImpaxtBﬁk to the human because of the greater

importance of his balancing on the lower limbs. Extension is

relatively greatest in the human knee, and this action is the
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essential one at the Jo nt for upright posture* The onkle joint
Is very powerful in all its movements, much more powerful,
relatively, than in Orang or in rhesus monkey* This condition
gives great control over the Joint, and Isa further mechanism
calculated to enable Km to maintain his bal nee in the upright
position* The foot is no longer in two separate units, but
these have been adducted closely together to form an ingenious

structure specialised for weight-bearing*

-0

CONCLUSION

This study has revealed how three primates with widely
diverse habits, postures end modes of progression, all uae the
sane basic muscle pattern with success* The muscles have
adapted themselves in etch case to perform with great efficiency
the various functions required of them by the particular animal
to which they belong*

in the Macrous rhesus both upper nnd lower limbs serve to
support the trunk in the horizontal position end also act ns
instruments by which the animal can move rapidly in his arboreal
haunts* it has been evident in this study that the muscle
sy: terns bringing about the movem nts which ~re most useful to
this pronograde posture ure particularly well developed*

Tho specialised arboreal anthropoid ape, the Orang-utan,
hra become a touch larger rnd heavier beret, but is far less
active* As upper limbs ere more mobile, adaptable, rnd on the
whole much no e useful for an arboreal mode of existence than

lower limbs, he has accordingly specialised in this direction by
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attaining very long and tremendously powerful upper limbs, while
on the other hand, his lower limbs have regressed considerably
in size. Tho hcnda show remarkable adaptation for the cnlmal*s
habits - especially that of suspending itself from branches by
its upper limbs*  They have become considerably lengthened, the
metacarpals and phalanges are slightly curved and the Insertions
of the Flexor Digitorum sublimis muscle have moved more diatolly
on the respective phalijngea to obtain greater leverage*

Kan has bocome an orthogradc terrestrial biped rnd as such
we find that he is equipped with long end powerfully developed
lower limbs which have special mechanisms for the bal nee of the
body (such as the exceptional muscular control of the ankle),
and special weight-bearing mechanisms (such as the arches of the

foot) for sup orting the whole weight of the body on the feet*

In conclusion, | wish to acknowledge ny Indebtedness to
Prof* ljymond A* Dart, for tha facilities granted ne in his
Department, and for providing an Orang-utan on which to conduct
my research* I anvery grateful to Dr. i».H. Wells for his
constant encouragement, his kindly criticism end invaluable

advice*
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