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Memoir
on the

Apteryx Australis

Supplement to Muscular System.

§ 1. Muscles of the Mandible and Hyoid of the Apteryx.

The illustrations of the myology of the Apteryx in my second Memoir on this bird 1

were mainly devoted to the muscles of the trunk and limbs ;Inow, therefore, supply
figures (Pl. XCII. figs. 1-4) in which are shown some muscles of the eye, the jaw, and

the tongue, either undescribed or briefly referred to in that Monograph.
The origin of the

"
constrictor colli

"
(Pl. X. a), by a

"
broad fasciculus from the

outer part of the superoccipital ridge
"

(ib. p. 42), is shown at a, fig. 3. Itis reflected
back, to expose the homologue of the

"
biventer mandibulæ

"
(\u03b3), a powerful muscle

which arises tendinous from the outer and anterior marginal ridge of the paroccipital,
swells into a fleshy belly, which again contracts to its insertion into the slightly deflected
angle of the mandible.

The external or posterior
"

temporalis
"

(a) and the internal or anterior
"

temporalis
"

(\u03b2) have their origins exposed in fig. 3, Pl. XCII., and their entire course shown in
fig. 4, ib. The external muscle derives its origin from the lower and lateral part of the
parietal as far back as the mastoid (8)2. The origin of the internal portion continues
the curved line forward from the parietal to the postfrontal. The fibres of the external
portion pass obliquely forward, external to those of the anterior portion, to be inserted
into the fore part of the outer surface of the marginal coronoid elevation of the man-
dible. The fibres of the anterior portion (\u03b2, fig. 4) descend less obliquely, and more
directly embrace, by their insertion, the long and low, sharp, straight coronoid ridge in
Apteryx ; the hinder fibres descend vertically, and are continued backward to the
hind end of the ridge. Both portions, like the more collective mass of carneous fibres
of the temporal in Man and Mammals, pass behind the horizontally extended arch of

1 (Muscular System) p. 41, Pis. X.-XV.
2 As inMan, the temporal muscle is described as extending its origin"

from the curved line on the frontal
and parietal bone above to the mastoid portion of the temporal behind."

—Gray's '
Anatomy, Descriptive,'' &c,

Bvo, 1858, p. 200. The
"

temporalis externus
"

in birds answers to the posterior portion of the mammalian"temporal muscle."
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bone formed by the zygomatic portions of the squamosal (27) and the malar (26). This
relation Ideem worthy the attention of the unbiased student of the homologies of
the bones marked respectively 8, 27, 26, in fig. 4, and in the illustrations of the skulls
of Dinornis &c. in preceding Memoirs. Ifthe hind end of 27, where it joins the tym-
panic (28) as inMan and Mammals, were to expand into overlying junction with the
mastoid (8)and parietal (7), it would also contribute to the surface of origin of the
temporalis muscle. By adopting the homology propounded by Cuvier and Hallmann of
the bone (8) as with the

"
temporal" or

"
squamosal" of Mammals, the anatomist falls

into the necessity of introducing a new bone into the cranium of the bird, and of com-
pleting its zygomatic arch by a

"
quadrato-jugal."

From the posterior third of the lower border and inner surface of the zygomatic arch
rises the masseter muscle (\u03b7, fig. 3, Pl.XCII.),answering, in regard to its origin and the
forward inclination of the fibres as they descend, to the deep portion of the mammalian
and human masseter : the insertion is into the lower half of the outer side of a short
tract of the mandible behind the insertion of the

"temporal
"

muscles.
The

"
orbicularis palpebrarum

"
(fig. 3, c) sends some of its hinder superficial fibres

over the part of the zygoma giving origin to the masseter, which are lost in the super-
ficialfascia of that muscle. Inoted the great strength of the

"
orbicularis palpebrarum

"

in my first Memoir on the Apteryx australis (p. 38). Infig. 3 a bristle is represented
passing through the

"
punctum lacrymale

"
and along the lacrymal duct into the nasal

chamber, where it terminates between the second and third turbinals. In fig. 4 are
shown three of the ligaments of the lower jaw. The

"
occipito-mandibular ligament

"

(m) is attached above to the paroccipital ridge (4), crosses the back part of the "mem-
brana tympani," but behind the

"
meatus auditorius," to be fixed into the external and

posterior articular ridge of the mandible. The
"

tympano-mandibular
"

ligament (n)
is attached above to the back part of the articular cup for the

"
squamosal," and below

to the anterior and external articular ridge. The
"

zygo-mandibular ligament
"

(o) is

attached to the slightly expanded hind end of the zygomatic element or representative
of the squamosal, and below to the outer side of the mandible between the temporal
and masseteric insertions ; some fibres of the masseter are derived from both these
ligaments, respecting whichImay quote the remark from my first Memoir on Apteryx,"

that they are an essential part of the mechanism of a beak which is destined to be
forcibly thrust into the ground, and used in a variety of ways to overcome considerable
resistance

"
(tom. cit. p. 264).

The short struthious tongue of the Apteryx, described at p. 8 of the first Memoir,

is shown at lin fig. 1, Pl. XCI. The
"

mylo-hyoideus
"

muscle is reflected from its
origin (at h, fig. 3, Pl. XCII.) to expose the

"
genio-hyoid

"
muscle, which arises from

the inner and under part of the mandibular ramus, nearer the angle than the sym-
physis, and sends backward its fibres to embrace the

"
thyrohyal

"
element (k) of the

tongue-skeleton to near the free hind extremity ; the pair tend to protrude or draw
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forward the tongue. In fig. 3 are also shown the circular fibres of the pharynx and

of the œsophagus (f),also the commencement of the trachea (g).
beginning

The portion of the cutaneous system of muscles for whichIretained the old term

"platysma myoides" (p. 43, Pl. X.e), has its rather strong, but flattened, tendinous
origin from the external ridge of the hinder surface of the mandible, shown in fig. 3,

and the expansion of its thin sheet of carneous fibres (at e) inserted into the skin
covering the throat. This pair of muscles must tend, acting together, to support and
compress the upper larynx and pharynx.

Inboth figures (3 &4) are shown the inserted portions of the
"

longus colliposticus
"

(o**),of the
"

complexus
"

(y), of the
"trachelo-mastoideus

"
(z), and of the

"
rectus

capitis lateralis
"

(d). Full descriptions and figures of these muscles are given in
Memoir II.,on the Apteryx, pp. 46-50, Pls. X-XIV.

Description of the Plates.

(Allthe figures are of the natural size.)

Plate XCI.

Apteryx australis.

Fig. 1. Side view of the brain, insitu, with dissection of nerves and of organ of smell.
Fig. 2. Upper view of the brain, in situ, with olfactory and trigeminal nerves.

Fig. 3. Base of brain, with cerebral arteries and origin ofnerves.
Fig. 4. Base ofbrain, the cerebellum exposed by removal of the macromyelon.
Fig. 5. Side view of the brain, dissected to show the corpus striatum, n.
Fig. 6. Section of cerebellum, c, and of part of cerebrum.
Fig. 7. Cavity of the lateral ventricle of the brain.
Fig. 8. Section of rhinencephala, showing their ventricle, q.
Fig. 9. Section of the fore part of prosencephala.
Fig. 10. Section, showing the anterior commissure, o.

Dinornis giganteus.
Fig. 11. Side view of brain.
Fig. 12. Upper view of brain.
Fig. 13. Base view of brain.

The brain is represented by a cast of the cranial cavity.

Plate XCII.
Fig. 1. Dissection of the brain, of the fifth, seventh, and eighth nerves, and of the

muscles of the eyeball of Apteryx australis.
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Fig. 2. Further dissection of the same parts, with the course of the optic nerve.
Fig. 3. Dissection of the muscles of the mandible and tongue of Apteryx australis.
Fig. 4. Ligaments and muscles of the mandible of the same.
Fig. 5. Portion of the trachea of the Cassowary (Casuarius galeatus).
Fig. 6. Portion of the trachea, including seven tracheal rings of Dinornis (ingens ?).
Fig. 7. Tracheal rings of Aptornis defossor.
Fig. 8. Stones from the gizzard ofDinornis elephantopus 1.

Plate XCIII.
Fig. 1. Tracheal rings ofD. crassus: a, b, c, varieties, fullview; d, oblique view, from

near the head.
Fig. 2. Side views of (a) large ring and (b) small ring, showing inequality of depth

of hoop.
Fig. 3. Full view of subcircular rings, D. crassus.
Fig. 4. Group of seven tracheal rings, D. crassus.
Fig. 5. Group of five tracheal rings, D. crassus.
Fig. 6. Group of four tracheal rings, D. crassus : a, front view ; b, side view.
Fig. 7. Groups of two rings, showing appearance of alternate breadth and narrowness

ofparts of hoop: a, front view; b, back view; c, side view.
Fig. 8. Part of ossified

"
thyroid cartilage" ofupper larynx ofDinornis crassus : a, outer

surface ; b, inner surface.
Fig. 9. D. crassus : a, part of the chief bone of the lower larynx ; b, c, upper bronchial

ring.
Fig. 10. Tracheal rings ofDinornis rheïdes : a, b, c,varieties, in fullview; d, oblique view.
Fig. 11. Broad variety of tracheal rings, edge views: a, broader side; b, narrower side.
Fig. 12. Group of four tracheal rings, D. rheïdes.
Fig. 13. Tracheal ring ofDinornis elephantopus (?): a, full view; b, side view.
Fig. 14. Broader variety of tracheal ring of the same species.
Fig. 15. Narrow variety of tracheal rings of the same species : a, fullview ; b, side view.

1 These pebbles constitute about one-third of the heap of such found within the space encompassed by the
ribs and sternum of the skeleton of JDinornis elephantopus exhumed from the bog at Glenmark, Canterbury
Settlement, Middle Island, New Zealand, of which the sternum is described, p. 254, PI. LXXII. No such
pebbles occur, naturally, within a distance of thirty miles of that locality.
Isubmitted them to the examination of the experienced officers in the Department of Mineralogy, British

Museum, and append the followingnote from Thomas Davies, Esq., Assistant in that Department :
—

"
The pebbles supposed to have been contained in the gizzard of the JDinornis consist exclusively of varieties

of quartz more or less crystalline or compact —
sometimes amethystine, and also approaching in texture and

colour the black cherty variety called Lydian stone or Basanite ; the two latter, however, are apparently of more
exceptional occurrence. Allare much worn, preserving littletrace of their originalfragmentary outline."
Ihave received pebbles smoothly rounded by the triturating work of the gizzard of the Dinornis, from other

localities (Eangiora), under similar relations to the skeleton ; their significance in association withbones of the
trunk has probably been overlooked.
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Fig. 16. Side view of bronchial ring? of the same species.
Fig. 17. Tracheal rings of Dinornis ingens (?): a, fullview ; b, front view ; c, back view.
Fig. 18. Inside view ofa tracheal ring ofDinornis elephantopus (?).
Fig. 19. Broad variety of tracheal rings of Dinornis ingens (?).
Fig. 20. Narrow variety of tracheal rings ofDinornis ingens (?).
Fig. 21. Two partially united tracheal rings of Dinornis ingens (?).

Fig. 22. Two partially united tracheal rings ofDinornis ingens (?), simulating a spiral.
Fig. 23. Two partially united tracheal rings of Dinornis ingens (?), simulating a spiral.
Fig. 24. Tracheal rings of Dinornis robustus (?): a, fullview ;b, back view; c, front view.
Fig. 25. Narrow variety of tracheal rings of Dinornis robustus (?).
Fig. 26. Broad variety of tracheal rings of Dinornis robustus (?).
Fig. 27. Two partially confluent rings of Dinornis robustus (?): a, smooth united part;

X, rough anchylosed part.

Fig. 28. Two confluent rings of the broad variety ofDinornis robustus (?).
Fig. 29. Two partially confluent rings ofDinornis robustus (?).
Fig. 30. Inside view of two confluent rings of Dinornis robustus (?).
Fig. 31. Longitudinal section, showing inner surface of two confluent rings of Dinornis

ingens (?).
Fig. 32. Longitudinal section ofa tracheal ring ofDinornis robustus (?).
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