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270 MEMOIRS OF THE AUSTRALIAN MUSEUM.
PART III. THE SAURIA. (Continued.)
THE AVES,

- The ‘Muscles .of the Birds.
The Tarynx and.its Muscles.
Summary -and Review of Sauropsidan Muscles.
Review. of the . Saurian Muscles.

THE MUSCLES OF THE BIRDS.

Eighteen birds have been dissected for this séction of the worlk, but, as there is a marked
similarity in:the arrangement of the muscles, only those which present interesting features will
be described in detail.

The conditions in Gallus, which is described fully, may be regarded as the normal, or typical,
arrangement for the birds, The majority of those examined resemble it closely.

. Gallus.
(Figs. :157-166.)
THE: MUSCLES OF THE MANDIBULAR SEGMENT.

The ventral constrictor, Csy.1, presents no division into parts. = Tt consists of a sheet of
transverse fibres ‘which .arise on each side from the innér surface of the mandxble for the greater
part of its length and WhICh are inserted into a median raphe.

. Innervation.—This is, of course, by the mandibulat ramus of the Vth nerve.  The course
of ‘this herve is almost exactly as in the Reptilia,  The main trunk passes deeply bétween the
pterygoid and. temporo-magseteric groups of masticatory muscles, the terminal, mandibular,
branch :enters the canal in the mandible.: The first branch-of this to perforate the jaw-bone
breaks up.into three to five twigs as soon as it emerges; one ‘of thesé supplies the whole:of the
motor fibres to the Csv.l,

Lubosch (1933, fig. 14) depicts the posterior margin of this muscle as trending caudad, I
“have dissected, in all, about forty specimens; and in every one of them I find the posterior margin
to be almost exactly transverse, but I also find that the posterior limit. of the origin is placed
further back than he depicts it, whilst the posterior limit of the insertion is a little further forward.

The muscles of mastication -are esgentially ‘similar to those of the reptiles. I have not,
however, found any trace of the retractor anguli oris-in any one of the many birds examined.

The Masseter muscle is a relatively thicker muscle in the fowl than it is in. any i'eptile
examined. . It arises from a very strong fascia which is bound to the outer surface of the post-
orbital process of the skull and to the anterior wall of the fibrous external auditory meatus.

This fascia is, as it were, . continued forward and ventrally along the superior margin of
the muscle for about two-thirds of the length of that margin. . The fasciculi arise from the outer
surface of the post-orbital process and from the continuation of the fascia along the whole of its
length. Then‘ direction is ventrad and rostrad and they are inserted directly into. the outer
surface ‘of .the mandible well in front of the jaw joint. :

The Temporalis muscle arises from the inferior margin and surface of the post-orbital process
and from the skiill in the temporal fossa deep to. the M. massetericus. This temporal muscle is
roughly pyramidal in shape. - The apex of the pyramid is a short tendon which is inserted into
the upper edge of the mandible, actually to the little tubercle upon that edge immediately above
"Meckel’s fosss and which may be regarded as a much reduced coronoid process. The pyramid is, -
~then, upside down, and the base is the. origin of the muscle as deseribed. :

Asthe final portion of this work goes to the press I feel that some explanation of the absence of Teferences to
récent work is called for. The work was commenced in 1933 and progressed steadily till its completion in 1939. Delay
in publication resulted from lack of available funds ‘and the geéneral uncertainty of conditions associated with the

__declaration of war, In 1942 the Trustees of the Australian Museum agreed to publish sections of the work from time
to time as funds became available, and in 1944 a grant from the Commonwealth Scientifi¢c Publications Committee
helped to expedite the completion of publication, - I.should like to express my gratitude to both those bodies, as well
as.to the Director of the ‘Museum, Dr. A, B.. Walkom, ‘and to .the ILibrarian, Mr. W, A. Rainbow, for invaluable
assistance.in the editing and printing of the: memoir.

As a result of the delay, the work, in ifs reference to current research in comparative anatomy and ‘embryology,
is. to .a certain extent out of date. = This has been unavoidable because my time has been wholly taken up. in
the discharge of my duties as Director of Medical Services of the Allied Works Council of the Commonwealth
of  Australia, and consequently I have had no opportunity of bringing the work up to date.—H.IL.K.
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- The Quadrato-mandibularis muscle arises from the anterior process of the quadrate, and its
fasciculi pass almost directly ventrad to be inserted on to the outer surface and lower edge of the
mandible between the insertion of the M. massetericus and the joint. - This muscle is a flat ribbon
of tissue of no great thickness.

Figs. 157-160.—Gallus. ‘Superficial muscles.

The pterygoideus externus muscle is a rounded bundle of fasciculi which arise from the wall
of the skull below and just in front. of the root of the post-orbital process. - The muscle is clothed
upon its anterior surface by a strong band of fascial fibres, and it.is into this that the greater part
of the fasciculi are inserted. The fascia gives the muscle a short tendinous insertion. into the
upper-edge of the mandible medial to the insertion of the temporalis muscle.

The' pterygoideus: medius muscle ‘appears as though it were an anterior extension of the
M. quadrato-mandibularis. . It arises from the upper edge and lateral surface of the anterior
process of the quadrate bone.  Its fibres pass ventrad, laterad, and rostrad, and are inserted
along the upper edge of the mandible and along an uppeér strip of the internal surface thereof.
The .insertion: of these. fasciculi commences behind ab ‘the“anterior edge . of the M. quadrato-
““mandibularis and terminates at the same point as the most anterior point of insertion of the
M. massetericus.. - : . L : Co =

‘At its origin this muscle appears to be quite continuous.with the anterior fasciculi of the
“ M. quadrato-mandibularis, and; indeed. it cannot be dissected free from that muscle, - There is,
-however, a strong tendinous band running from the posterior point of origin of the muscle almost
to the posterior edge of its insertion: This marks the limits of the two muscles, which are further
“indicated by the fact that the most anterior, like all the rest of the fasciculi of the M. quadrato-
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mandibularis, are inserted into the inferior edge of the external surface of the mandible, whilst
the most posterior fasciculi of the M. pterygoideus medius stop short to be inserted into the
superior edge.

The Pterygoideus internus is a very massive muscle and is best described in two portions
These two parts are intimately fused along their contiguous margins.

The Pars medialis arises from the posterior half of the inferior and median surfaces of the
palatine bone and from the inferior and posterior surfaces of the pterygoid bone. The origin is
in part directly from the palatine and pterygoid bones, and in part from a fascia which is attached
to the inferior surface of the palatine bone and spreads out upon the inferior surface of the muscle.
In the result the muscle receives an appearance of being spindle shaped and arising from the
fascia.” The muscle is inserted into the inner half of the inferior surface and posterior edge of the
median half of the transverse process of the mandible, and also on to the whole of the superior
surface of that process medial to the articular cavity. This last insertion is of the whole of the
fibres which take their origin from the pterygoid bone, and there is a partial cleavage between
this portion of the muscle and the rest of it, which suggests the imperfect separation of a
M. pterygoideus posterior.

.. The Pars lateralis arises from the anterior half of the inferior and lateral surfaces of the
palatine bone in a manner similar to the origin of the last muscle. In similar way it receives
an appearance of being spindle shaped, as viewed from the inferior surface. Inferiorly these
two muscles are intimately fused along their contiguous edges. Superiorly a cleavage exists
between the muscles right to the ventral fascial membrane anteriorly and gradually becomes
shallower as it is traced backwards. The insertion of the M. pterygoideus internus is into the
inferior surface and posterior edge of the lateral half of the transverse process and the post-
articular piece of the mandible.

The Spheno-pterygoideus muscle arises from the side wall of the skull medially to and only
just above the pterygoid bone. It is inserted into superior and anterior surfaces of the pterygoid
bone and into the upper edge and posterior surface of the anterior process of the quadrate bone.

THE MUSCLES OF THE HYOID SEGMENT.

In the course of his work upon the muscles of saurians, Lubosch (1933) describes and illustrates
those of a few birds. His description of the superficial constrictor sheet in Struthio and in Qallus
is accurate in respect of the morphology of the muscles. I find, however, that there is an error
in his determination of the extent of the constrictor sheet innervated by the facial nerve.

The muscle which he regards as the hyoid portion of this sheet and indicates with the letters
C.mv.hy. is innervated by the ninth nerve and the aboral portion of the sheet is not nearly so
extensive as his illustrations depict. This last statement is based upon dissections and experi-
mental investigation in the case of Gallus, but upon the dissections only for the birds generally.

The disposition of the various branches of nerves VII, IX and X were carefully determined
in Gallus and their functions were then determined by stimulation. !

Many experiments were carried out before all doubts as to the functions of the various
branches were set at rest. In the early experiments the birds were pithed prior to the work, but
later it was found that one had from twenty to thirty minutes in which to carry out the experi-
ments after they were simply decapitated; before the muscles failed to respond to stimulation.
In this work I had the able assistance of my son, Geoffrey L. Kesteven, and take pleasure in
recording my indebtedness to him, and also to Professor H. Priestley for the loan of the electrical
equipment for the work.

The facial nerve issues from its foramen behind the external auditory meatus medially to the
fibrous posterior wall thereof. It at once gives off two twigs to the depressor mandibulae muscle.
After a very short course against the posterior surface of that muscle the nerve crosses to the
fascial plane in front of the hyoid cornu and divides into two branches. Both of these reach the
deep surface of the dorsal facialis constrictor (Csd.2) in front of the anterior margin of the
M. trapezius. The posterior, or more dorsal, branch is distributed entirely to the Csd.2. The
more medial, and larger, branch gives off a branch anteriorly. This supplies the two portions
of the Csv.2 and the M. interhyoideus. The rest of the nerve supplies only the ventral portion
of the Csd.2. :
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The ninth and tenth nerves (Fig. 161) emerge close together deep to. the emerging seventh.
They are joined by a fairly thick commissure immediately outside their foramina of exit from the
skull.  Just a little way distal to this another commissure is present. This leaves the tenth and
runs forward to join the ninth ; it also is quite short.” Almost immediately beyond the point of
junction of this last with the glosso-pharyngeal, the nerve which supplies the whole of the muscles
of the floor of the mouth leaves this last. Experimental work showed this to be composed, as far
as its motor fibres were concerned, of ninth nerve fibres only. If one severed the ninth nerve
behind the second commissure, and then severed the first, one obtained no contractions of any of
these muscles on stimulation of the proximal end of the vagus. Amongst the muscles which
contracted was the “ C.mv.hy.” of Lubosch, present in Gallus, and precisely similar to that
muscle in Struthio and Dromaeus.

IX

‘§§;\\\\\//if/fo Mn.hy.
'_&/Ix
: <::::i§§\\£3 la.dors

IX-X

§§§£;;;g la.vent.

1X-X R.desc.

Fig. 161.—Gallus. Diagram of the main branches and avastomoses of the
IXth and Xth nerves.

IX-X to la.dors., the nerve to the larynx ; 1X-X to la.vent., the nerve to the

deeper hypobranchial muscles; IX to Mn.hy., the nerve to the superficial

hypobranchial muscles ; IX-X R.desc., the descending gastrc-intestinal trunk.

Beyond the nerve to the hypobranchial hyoid muscles, the ninth divides into its two terminal
branches. One of these carries motor fibres to dorsal pha,ryngeal muscles, the other is the
descending branch of the nerve.

Beyond the second commissure, and at an appreciable distance from it, the vagus divides
into three. Two of these join the descending branch of the ninth. The third carries motor fibres
to ventral pharyngeal muscles and the recurrent laryngeal fibres.

These same nerves were dissected out in Struthio, Dromaeus, Anas, Phalacrocorax and
Calyptorhynchus ; they were also studied in serial sections of a number of late embryos, and in no
case was any difference worthy of record noted. It is, therefore, assumed that the innervation
of similar muscles is the same throughout the birds.

Stimulation of the two branches of the seventh nerve to the Csd.2 produced contractions
only over the small region occupied by the muscle depicted in my figure 157. Actually, the
extent of the muscle so depicted was determined by dissection before the experimental work was
carried out, as also was the innervation of the * C.mv.hy.” by the ninth nerve, and it was these
discrepancies which caused me to undertake the experimental work.

The greater portion of the ‘‘ C2.dv.abor.” of Lubosch is portion of the general platysma
myoides and may be designated constrictor colli spinalis, sinee it is probably completely
homologous with the similarly named muscle in the Chelonians and some other reptiles.

The innervation of the deeper muscles presumably innervated by the ninth nerve, as indicated
by dissections, was not definitely determined by the experimental method. That complete and
clean exposure of the muscles necessary for quite satisfactory observations could not be com-
pleted before the musecles failed to respond to nerve stimulation.

The three parts of the Superficial constrictor are placed upon successively deeper planes,
from behind forward.

The posterior portion of the superficial facialis constrictor (Csd.2) lies nnmedlately beneath
the skin. Its anterior border is found immediately behind the posterior margin of the depressor
mandibulae muscle. It arises from the fascia dorsalis about one-third of the distance down from
the mid-dorsal line to the mid-lateral line of the neck. This is the level of origin of the more
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anterior fibres ; 'as one proceeds caudad one finds that the origin is placed gradually lower and

" lower.  In other words, the fibres lose in length at the expense of their upper ends. ' They are all
inserted into a medial ventral raphe. Their direction is almost precisely -at right angles to°the
Jong axis of the neck, with a very slight inclination caudad. The fibres of this muscle lie upen
the extensive trapezius muscle (Tr.), and the anterior fibres are nearly parallel with the most
median fibres of that muscle as they tend to a transverse direction on either side of the mid-line.

" The Csv.2 ig present ih two parts, the more superficial portion of the muscle (Csv.2) arises
from a’ short line upon the outer surface of the post-articular piece of the mandible. - From
this origin the fasciculi pass ventrad and mediad to-be inserted into the mid-ventral raphe. The
muscle is broader at its insertion than at its origin; and the anterior fibvés have an inclination
rostrad. The musecle is placed upon a deeper plane than the Csd.2. At its origin it lies deep
to the trapezius muscle, which, in turn, lies deep to the Csd.2. - At .its insertion, careful dissection
reveals that there is a definite fine fascia overlying it which continues forward the plane of the
" (sd.2, although the median raphe of the one becomes intimstely blended with that of the other.

The deeper and more anterior portion of the musele arises from a similar short line in front
of the last muscle and its fibres pass mediad and ventrad to be inserted into & mid-ventral raphe.
The more posterior fibres of this muscle lie dorsally to the anterior fibres ‘of the last and their
respective median raphes do not combine.  On the other hand, the insertion of the anterior portion
is very intimately bound to the ventral surface of the body of the hyoid.

The Depressor Mandibulae muscle is a solid oblong mass of fibres which arise from the
posterior, fibrous, wall of the external auditory cavity and from the surface of the skull dorsally
thereto. The muscle lies deep to the anterior end of the M. trapezius. Its direction is, from its
origin, ventrad and laterad, with a slight curve rostrad in its posterior fibres. It is inserted into
the upper part of the external surface and practlcally the whole of the internal surface of the post-
articular piece of the mandible. :

It should be noted that this depressor mandibulae can reprosent only the pars eephalognathica
of the muscle in the reptiles ; there is no trace of any division into two heads. It will save
repetition to. state. that no representative of the pars notognathica has been found in any bird
investigated. ‘

The Interhyoideus musecle arises in front of the Csv.2, and deep to. the deeper portion, from
the articular bone ; it is-a thick ¢ord-like muscle which runs forward and mediad. It crosses the
M. hyo-mandibularis superficially and then passes deep to the M. hyo-glossus posterior to reach.
the dorsal surface of the rod-like anterior portion of the hyoid body. - The two muscles of opposite
sides meet in a common line of ‘insertion along the centre of this surface.

Mouscres INNERVATED BY rrE NINTH NERVE
(Flgs 160-167:)

The M. hyomandlbularls arises from the posterior half of the length of the hyoid cornu,
clothing it completely with its fasciculi.  The muscle divides into medial and lateral portions
which are ingerted, one behind the other, into ‘the inner surface of the mandible.  The smaller,
lateral, portion is ingerted superficially to the Csv.l; the medial portion deep to it. :

The M. hyoglossus posterior arises from the anterior half of the length of the hyoid cornu.
Although this is a thin, cord-like muscle, its origin elothes all those surfaces of the cornu in this
part of its length not covered by the M. intercerato- hy01deus The fasciculi are inserted into a
very fine tendon which loses itself in the tough tissues. of the a,nterlor end of the tongue.

The M. Thyro- hymdeus is ‘8 massive, muscle Whlch arises “from the ventral surface of the
thyroid cartﬂa,ge, from a small area of the thyreo tracheal membrane and from the. wall .of the
pharynx close to these two structures. Its fibres pass directly forward, converging slightly to be
inserted into the dorsal surface of the body of the hymd behind the insertion of the M. inter-
hyoideus.

- The Interceratohyoideus musele is ‘a remarkably thlck sheet of fibres. which arise from one
hyoid cornu, cross the urostyle, and are inserted into the other cornu. . The muscle commendes,
in-front, just behind the body of the. hy(nd and its posterlor margin- is about. two-thirds of the
length -of “the ' urostyle further back, : :

‘The Hyoglossus anterior musele arises from the anterior end ‘of the body of the hy01d and
is inserted into the fibrous ‘tissue of the’ tongue. “The most ventral fibres “of ‘this uscle are
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differentiated from the rest ; they run directly forward along the ventrum of the tongue between
the tendons of the posterior hyoglossus muscle. The other fibres have a direction forward,
dorsad and slightly laterad, outside the tendons.

Figs. 162-166.—Gallus. The muscles of mastication.
TFig. 167.—Gallus. The hypobranchial muscles.

Dromaeus and Struthio.
(Figs. 168-171.)
These two birds resemble one another so closely that they may be described together.

'THE MUSCLES OF THE MANDIBULAR SEGMENT.
The Csv.la is not to be found.

The Csv.1b is a very typical muscle. All the fibres pass directly transversely and are inserted
into a median raphe. The line of origin is placed fairly high on the inner surface of the mandible,
about one-third of its depth from the dorsal edge. This line commences behind just in front of
the insertion of the muscles of mastication and extends forward to near the junction of the middle
and anterior thirds of the length of the mandible.

The Masseter muscle arises from the lower part of the temporal fossa and from the inferior
post-orbital process above the quadrate. The fibres run forward and ventrally and are inserted
on to the upper edge of the mandible and a narrow area on the outer surface close to the dorsal
edge and into a more extensive area on the inner surface.
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The Temporalis muscle arises from the upper part of the temporal fossa, from the inner
surface of the superior post-orbital process, and from a small area of the surface of the alisphenoid
bone in the posterior wall of the orbit. The fibres are all inserted into a strong rounded tendon
which is inserted into the inner surface of the mandible below the foramen for the mandibular
branch of the fifth nerve.

Figs. 168, 169.—Struthio. The muscles of mastication.

Figs. 170, 171.—Dromaeus. The ventral muscles.

The Quadrato-mandibularis muscle is apparently completely fused with the deep surface of
the M. massetericus ; that portion of the muscle which arises from the inferior post-orbital process
actually arises almost in the situation of the origin of the quadrato-mandibularis muscle in
other birds. It will be remembered that the otic process of the quadrate, which stands out freely
in the great majority of birds, is very nearly covered by the inferior post-orbital process in the
Emu and the Ostrich and their allies.
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"The Pterygoideus exterhus muscle -arises from the area of -origin, is quite narrow, and
commences in front of the optic foramen and extends back to the kjunction of .the presphenoid
to the basisphenoid bone. It is & flat sheet of fibres Whlch pass, almost horizontally,. laterad,
eonverging to be inserted into a narrow area along the inner surface of the mandlble below the
1nsert1on of the M. massetericus.

The Pter rygoideus medius muscle is quite continuous with the deep surface of the M. ptery-
gmdeus externus ; it arises from the lateral surface of the palatine process of the quadrate. Tts
fasciculi run horlzontally laterad, with a caudad inclination, to be inserted below the
M. pterygoideus externus. k

The Pterygoideus internus muscle is exceedlngly massive. . As-is usual in the birds, medial
and lateral parts may be recognized, although they are but poorly delimited. The pars lateralis
arises from. the lateral margin and inferior surface of the posterior plate of the palatme bone.
The fibres run cauydad and are inserted on the ventral edge of the ramus of the mandible and on
the ventral surface of the expanded articular bone, The pars medialis arises from the inner -
margin of the expanded plate of the palatine and of the posterior plate of the vomer and from the
ventral surface of the pterygoid bone immediately behind it. * The insertion of the lateral fibres
of this portion of the muscle is on to that portion of the ventral, expanded surface of the articular
bone not occupied by the insertion of the pars lateralis. The remainder of this muscle probably
represents the M. spheno-pterygoideus, which is, otherwise, not represented. The portion in
question constitutes about the medial half ‘of the muscle. ~All these fibres are inserted into a
strong fascial band which binds the articular to the basisphenoid, behind the basipterygoid
process, and also extends across the basisphenoid bone almost to the midline, just in front of the
eustachian canal, where that leaves the tympanic cavity, and the anterior opening of the canal
which carries the ramus palatinus facialis and the palatine artery. It will be noted that, if this
be the spheno-pterygoideus muscle, its origin and insertion have both been shifted ; its situation
alone justifies the suggestion. "In view of the fact that the palate:is mgld 1t appears possible
that this muscle functions in some way to- assist deglutition.

The Levator quadrati muscle is composed of short fibres which arigse from the basmphenold
bone in front of and above the basipterygoid process and pass to the concave, medial surface of
the pterygmd process of the quadrate bone. -

THE MUSCLES OF THE HYOID SEGMENT.

" The Csd.2 was not found, but this was possibly because the muscle is very fine, poorly’
developed, and was not distinguishable on the roughened surface caused by the deep insertion of
the feathers and by their erector and depressor muscleb, speclahzed slips of the general platysma
myoides. -

The Csv.2 is the only representa,tlve found of the constrictor colli facialis. Its fibres arise,
close together, from the fascia dorsalis just behind. the angle of the jaw. The fasciculi diverge:
backwards and forwards as they pass ventrad and media.d.k The muscle is imperfectly divided into
anterior and posterior parts. . The pars posterior is made up of those fibres which diverge caudad
and those with a direct transverse direction. . The pars anterior, with forward trending fasciculi,

extends across the ventral surface of the tra,ehea, 1ts most anterior fibres meeting their antimeres
in  the midline.

The Interhyoideus muscle arises beneath the Csv.2. - Tts fasciculi are gathered to form a
rounded, almost cord-like, muscle‘whiyeh runs forward and medially to flatten out somewhat and
be inserted into the urostyle immediately behind the body of the hyoid and under cover of the
posterior faseiculi of the Csv.lb.

The Depressor mandibulae muscle is a perfectly typical avian muscle which arises from

the skull behind and above the external auditory meatus and from the posterior fibrous wall of
that cavity, and is inserted into the articular bone. = Theére is no trace of any division ‘into two
parts.

The facial nierve is essentially similar in all respects to that of Gallus, but the course of the
ramus palatinus is of interest. T have prevmusly recorded the fact that this nerve, in Dromueus,

.. runs -forward below the basipterygoid process (Kesteven, 1941a). It was then suggested that
Brock (1937) had nﬁsfa.ken a small branch of the nerve which runs forward below the process
for the ramus itself, in Struthio. T have now to record that the course of this nerve and its.
branches is -absolutely the same: in both forms.. : ; '
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MuscLES INNERVATED BY THE NINTH NERVE.

The Hyomandibularis muscle arises from the posterior third of the length of the hyoid cornu
and its fibres run straight forward to be inserted into the inner surface of the mandible super-
ficially to the posterior half of the Csv.lb.

The Geniohyoideus muscle is a flat sheet of fibres which arises from the outer side of the
anterior two-thirds of the length of the hyoid cornu. Its fasciculi run straight forward to be
inserted into the inner surface of the mandible along a line which commences in front at the
symphysis and runs back along about one-half of the length of the ramus of the lower jaw and is
situated just deep to the line of insertion of the Csv.lb. The two median edges of this pair of
muscles are appreciably thicker than the lateral edge. The muscle lies between the mucosa of
the mouth and the upper surface of the Csv.lb.

The Thyro-hyoideus muscle is a relatively thick sheet of fibres which arise from the posterior
margin of the ventral surface of the thyroid cartilage and are inserted into the hyoid cornu close
to the body of the hyoid.

The Ceratohyoideus muscle is a short bundle of fibres which arise from the anterior end
of the hyoid cornu and pass directly transversely to be inserted into the proximal end of the
urostyle.

The Ceratothyroideus arises from the hyoid cornu opposite the upper end of the trachea and
is inserted into the ventral surface of the thyroid cartilage. This is the C2.mv.hy. of Lubosch.

The last two muscles lie deep to the M. thyrohyoideus.

Podargus.
(Figs. 172-173.)

The Frog Mouth Owl is one of the birds in which the fronto-parietal joint functions to permit
of the elevation of the upper beak. The movement is by no means as free as in the Parrots and
Cockatoos, but is quite definite. This form was, therefore, dissected in order to compare its
muscular mechanism with that of those other birds ; contrary to expectation, there was no trace
of the peculiar modification of the arrangement of the pterygoid muscles which the parrots exhibit.,

Before proceeding to the description of the muscles of mastication, it may be recorded that
the other muscles present only minor differences from the typical avian arrangement.

M.m, Mept.di.

4
M.8p-pt.

Figs. 172, 173.—Podargus. The muscles of mastication.
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THE MUSCLES OF MASTICATION.

In both the Owls and the Eagles the posterior wall of the orbit is made nearly complete
by the extensive post-orbital process. This extends so far ventrad that it closes the temporal
tossa from the orbit and, as a result, when the eye and its muscles have been taken from the orbit,
little is seen of the muscles which, in the generality of birds, form its posterior wall. Although
this is so, the muscles of mastication conform fairly closely to the typical avian arrangement.

The origin of the Temporal and Masseteric muscles is, as usual, from the temporal fossa.
They and the M. quadratomandibularis are so intimately fused at their contactual surfaces that
it is not possible to define them one from the other. Their origin is from the whole of the temporal
fossa, the front wall of the external auditory meatus (here supplied by the extensive post-orbital
process), the roof of the meatus, and the posterior and lateral surfaces of the quadrate and its.
articular ramus. Those fasciculi arising from the temporal fossa and the walls of the meatus
may be regarded as constituting the M. temporalis. These fibres are inserted into a bifid tendon
whose fan-like proximal ends lie buried in the muscle, and which is inserted, itself, into the inner
gide of the mandible above the foramen for nerve V3. The mass of fibres which arise from the
outer surface of the more superficial of the bifurcations of the tendon and find their insertion into
the dorsal edge and outer surface of a small area of the hinder end of the mandible, may be regarded
as constituting the M. massetericus. All the fibres arising from the quadrate and its articular
ramus are inserted into the posterior end of the mandible behind and below the insertion of the
M. temporalis tendon. These fibres constitute the M. quadratomandibularis.

A short length of the temporalis tendon is visible below the post-orbital process between the
masseteric fibres behind it and the anterior fibres of the M. quadratomandibularis in front.

The pterygoid muscles are also intimately fused at their contactual surfaces so that they
may not be accurately defined.

The M. pterygoideus externus may be regarded as bemg constituted by fibres which arise
from the whole of the lateral surface of the pterygoid bone. The fibres converge as they pass
caudad and laterad to be inserted on to the inner edge of the expanded articular portion of the
mandible.

The M. pterygoideus internus arises from both surfaces of the posterior end of the palatine
bone and, by a small separate head, from the fascia joining the palatine bone to the mandible just
behind the posterior point of contact of the two bones. The posterior half of the superior surface,
the anterior half of the inferior surface, and the whole of the lateral edge of the muscle are clothed
by a strong fascial sheath. The fasciculi of the anterior portion of the muscle are inserted into
the dorsum of the ventral sheath, whilst the fasciculi of the posterior portion arise from the
ventrum of the dorsal sheath and are inserted on to the inferior surface of the articular bone and
edge of the mandible in front of it.

The M. sphenopterygoideus is intimately fused with the medial edge of the M. pterygoideus
internus and the inferior surface of the M. pterygoideus externus. An examination of the inferior
surface of the M. pterygoideus internus reveals a muscle which, at first sight, appears to be quite
similar to the pars medialis of this muscle, as seen in the generality of birds. More careful
examination discloses that the majority of the fasciculi of this muscle arise from the inferior
surface and a narrow area along the inferior edge of the lateral surface of the pterygoid bone.
These fasciculi pass forward to be inserted into the ventral fibrous sheath of the muscle. The
sheath itself is attached in front to the inner margin of the palatine bone.

Apparently we have here a modification of the pterygoid muscles, whereby the pars medialis
of the internal pterygoid and most of the fibres of the sphenopterygoid muscle have been con-
verted into a depressor of the upper jaw.

A few perfectly typical fibres of the M. sphenopterygoideus pass laterad and caudad from the
hinder end of the sphenoid bone to the pterygoid close to the pterygo-sphenoid articulation.

Eurystomus.
(Figs. 174-175.)

THE MUSCLES OF THE MANDIBULAR SEGMENT.

The Csv.l is of particular interest because it is more definitely divided into the Mm. sub-
mentalis and intermandibularis than in any other bird dissected.

The M. submentalis (Csv.la) is composed of a thin layer of fasciculi which extend uninter-
ruptedly from one mandible to the other. These do not constitute a continuous muscle layer



280 ) MEMOIRS OF THE AUSTRALIAN MUSEUM.

except at their posterior margin, but each fasciculus is separated by a space as wide as
the fasciculus is broad. The fibres do not run straight across but are curved forward to the
centre. .

The M. intermandibularis (Csv.1b) is a much thicker sheet of fibres which run directly
transversely. The posterior half of these are inserted into a median raphe, the rest are
uninterrupted. ’

Both these muscles are inserted deep to the M. hyomandibularis.

The M. massetericus arises from the lower and posterior portion of the temporal fossa and
from the upper end of the otic process of the quadrate. The greater part of the fibres arising
from the temporal fossa are inserted into the upper edge and a narrow area close thereto on the
outer side of the mandible. The deeper of these fibres and those arising from the upper part of
the temporal region are inserted on to the tendon of the M. temporalis, which runs ventrad and
rostrad along the anterior edge of the muscle. Those fibres which arise from the quadrate bone
are inserted into the medial surface of the surangular, above and behind the foramen for nerve V.
There is no cleavage plane between the last fibres and the posterior fibres of the M. pterygoideus
medius. . )

Figs. 174, 175.—FEwrystomus. Ventral muscles.
D.m., M. depressor mandibulae ; H.gl., M. hyoglossus; Hy.mn., M. hyo-
mandibularis; I.chy., M. interceratohyoideus; ILhy., M. interhyoideus ;
Mu., mucosa of the meuth seen from below ; Pt.i., M. pteryvgoideus internus ;
S.hy., M. sternohyoideus; £.thy., M. sternothyroideus.

The M. temporalis arises from the upper portion of the temporal fossa and from the posterior
surface of the post-orbital process. The fasciculi are all inserted into a strong tendon which is
inserted into the mandible just above and in front of the foramen for the nerve V3.

The M. quadratomandibularis arises from the lateral surface of the pterygoid process of the
quadrate, and its fasciculi run horizontally to be inserted into the medial surface of the mandible.
The area of this insertion is almost equal in length to the area of origin, but is situated a little
posteriorly to it.

The M. pterygoideus externus arises from the wall of the orbit dorsally and laterally to the
prootic foramen. Its fasciculi are all inserted into a tenden which is inserted into the dorsal
surface of the mandible just behind and medial to the foramen for nerve V3.

The M. pterygoideus medius may be most conveniently described in two portions. The
pars posterior arises from the outer surfaces of the body, the processus oticus and the ramus
articularis of the quadra.té. The more ventral fibres are nearly horizontal, the more superficial
nearly vertical as they pass to their insertion on to the mandible. This portion of the muscle is
only partially separated from the deep surface of the M. massetericus by a narrow, very strong
fascial band which extends from the tip of the otic process of the quadrate to the mandible, deep
to the posterior end of the area of insertion of the M. massetericus. The pars anterior arises
from the ventral edge of the pterygoid process of the quadrate in front of and deep to the M. ptery-
goideus externus. The fasciculi run ventrad, caudad and laterad to be inserted, with those of
the pars posterior, into the dorso-medial surface of the mandible medially to the insertion of the
M. massetericus and behind that of the M. pterygoideus externus.
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The M. pterygoideus internus presents the usual avian feature. of incomplete division into
medial and-lateral parts. - The pars lateralis arises from both surfaces of the expanded: posterior
end of the palatine bone. - On-the dorsal surfaee this area extends forward to underlie the hinder
end of the nasal capsule. On the ventral surface it stops short at the transverse level of the
planum ant-orbitale above it. "A plane of incomplete separation between -dersal and ventral
portions of the muscle is formed by a delicate fascia which extends back for some distance in the
plane of the edge of the palatine bone. - The pars medialis arises from a medial strip of the area
just described and from the dorsal, ventral and lateral surfaces of almost the full length of the
pterygoid bone and from a small area on the side of the presphenoid just in’ front. of the spheno-
pterygoid articulation. = The whole of the fasciculi are inserted into the anterior surface. of the
articular bone, without any trace of division. :

The M. spheno-quadratus arises from the lateral surface of the sphenoid bone medlally to the
pterygoid process of the quadrate. It is into the medial and part of the dorsal surface of this
process that all the fasciculi are inserted.

Tare Firre NERVE AND 1Ts BRrRANcHES.

The foramen prooticum comes into view when the last-mentioned muscle is pulled forward
and medially. - The nerves to the temporalis and massetericus muscles pass dorsad and rostrad
against the anterior surface of the M. temporalis, which lies in contact with the M. pterygoideus
externus. A sensory branch of the fifth nerve also emerges from between these muscles but at a
higher level. - The twigs of this sensory branch are distributed to the temporal region. of the head.
The nerve to the M. pterygoideus internus runs forward medially to and below the tendon of its
muscle, whilst the main ramus mandibularis runs ventrad and rostrad between its tendon and that
of the M. temporalis. The nerves to the M. pterygoideus externus itself and to the M. ptery-
goideus medius are very short and reach their destination under cover of the former.

The maxillary ramus of the fifth nerve emerges between the tendons of this muscle and the
M. temporalis and then turns rostrad superficially to the ten