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Memoir
on the

Apteryx Australis.

Nervous System.

Iavailed myself of the section of the mutilated cranium of Dinornis giganteus,
described and figured inPl. LXXVIIL,to take a cast of the cavity (Pl. XCI. figs. 11,
12, 13), which affords an instructive representation of the brain of that species.

As the Memoirs on the bones of Dinornis were preceded by a description of the
osteology and myology of Apteryx, soIpropose in the present Memoir to communicate
some notes and figures made in the year 1848 from dissections of the brain and certain
nerves of the head of the Apteryx australis, whichIkept back untilIwas able to get
satisfactory evidence of the brain of the Dinornis, with a view to bringing out the
characteristics of which my investigations of that organ in the small surviving repre-
sentative of the gigantic Dinornithidæ of New Zealand were mainly conducted.

§ 1. Brain of Apteryx.
The brain of the Apteryx australis (Pl. XCI. figs. 1-10) is of an ovate subdepressed

form,l1/2inch inlength, 1inch 3 lines in breadth; the cerebral hemispheres (a) overlap
the optic lobes and four-fifths of the cerebellum (c); they are defined anteriorly from the
olfactory lobes (fig. 2, r)by a curved linear depression (a'), convex forward.

Thus, as in most Mammals, three of the primary cerebral vesicles, or divisions of the
brain, are exposed by removal of the calvarium, whilst no part of the mesencephalon
comes into view.

At the base of the brain (ib. fig. 3) the myelon (m) expands into a long macro-
myelon (d). This shows on each side the small pneumogastric swelling (v), and the
larger trigeminal one (tr);it then expands vertically, as well as laterally, at d, for the
grey centres in connexion with the

"
crura cerebri

"
(fig. 4, k), the smaller fascicules

diverging to the cerebellum and the mesencephalon. The length of the macromyelon
("oblong medulla

"
of Anthropotomy) is half an inch, its extreme breadth 4 lines ; the

under surface is impressed by a median line or furrow for the basilar artery (fig. 3, e)
which is formed, as in birds generally, by the two

"
arteriæ communicantes

"
(f) sent
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backward from the cerebral divisions of the entocarotids (g). The basilar artery

transmits or receives the branches from the vertebral arteries (h). A division of the

macromyelon, defining a
"

pons," is not more definitely marked than in most other birds.

The cerebellum (Pl. XCI. figs. 1& 2, c) is of a subcompressed, subconical shape ;it

gives 61/2 lines in vertical, 5 lines in transverse diameter, and 6 lines in antero-posterior
extent at the base. A rudimentary appendage or prominence represents the side lobes :

the superficies is multiplied by about fifteen transverse folds, averaging 11/2 line indepth ;

their grey and white matters are shown in the section (ib. fig. 6, c). About seven of
these folds are visible on the exposed surface of the cerebellum (figs. 1, 2, c). A short
fissurai trace of the primitive cavity (ib. fig. 6, c') communicates with the macromyelonal
one, called

"
fourth ventricle."

The distinctive peculiarity in the base view of the brain in Apteryx is the small
relative size of the optic lobes (figs. 3&4, b). M. Dareste was struck with the pecu-

liarity in the specimen of the brain of an Apteryx in the Museum of Comparative
Anatomy in the Garden of Plants. He speaks of the optic lobes as

"
à peine visible à

l'extérieur" 1, and justly notices this confirmation by comparative anatomy of the
relation of the optic lobes to vision, which relation MM.Flourens and Mayer had
inferred from physiological experiment.

The optic lobes, reduced as they are in Apteryx, adhere, however, to the ornithic type

by the degree in which they have diverged laterally from each other in the course of
the brain's acquisition of its mature characters 2; they are ovate and subdepressed.
The optic thalami (ib. fig. 4, i) form a larger and more definite tract than in other
birds, and contribute in a greater degree to the

"
radix optica," or chiasma.

The cavity or ventricle of the small optic lobe is shown in the section (fig. 6,b'), and
in the base view (fig. 4, b'), in which the macromyelon, removed by a transverse section
through the back parts of the optic lobes (b b') and the

"
crura cerebri

"
(k), exposes

the rudimental hippocampal enlargements (I)and the fissures (m) by which the artery
of the

"
choroid plexus

"
penetrates the lateral ventricle.

The cerebral hemispheres (a, a', figs. 1&2) are smooth : a feeble indent at the side
of the base indicates the

"
Sylvian fissure," which receives a branch of the cerebral

entocarotid (fig. 3, g) ; there is a more feeble indication of a mid longitudinal tract at
the upper and hinder part of the hemisphere (fig. 2, a), and stillmore feeble indication
of a transverse frontal depression marking off, as it were, an anterior lobe (ib. a'). The
structure of the hemisphere adheres closely to the avian type. Each "

crus" expands
and commingles its white fibres with grey matter to form a large ganglion or

"
corpus

striatum
"

(fig. 5, n), from the outer side of which the neurine, chiefly of the white

1 Annales dcs Sciences Naturelles, Zoologie, 1856. His notice of this specimen is as follows:
—

"Le
cerveau de VAptéryx, tel que je l'ai entrevu au travers de ses membranes, ma paru présenter dcs particu-
larités intéressantes. Malheureusement je n'ai pu obtenir l'autorisation de le disséquer, ou même seulement
de le dépouiller de ses membranes."

—
Tom. cit. p. 50. 2 Anat. of Vertebrates, vol. ii.p. 119.
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fibrous kind, expands, ascends, and arches inward over the great ganglion, becoming
thinner as it approaches the median line, where it descends in contact with the corre-
sponding part of the opposite hemisphere as a thin film forming the inner or median
and the posterior wall of the "lateral ventricle" (Pl. XCI. figs. 7 & 8, a"). This is
exposed by a longitudinal section of the thicker part of the roof (a' in fig. 5, and in
Pl. XCII. fig. 2), the smooth ventricular surface of the ganglion being shown at n.
In Pl. XCI. fig. 7, the thin inner wall of the ventricle (a") is exposed by removal of
the

"
corpus striatum

"
and the thicker part of the ventricular wall (fig. 5, a'). The"

corpus striatum
"

is impressed by equidistant transverse vascular linear grooves.
Figure 10 shows a vertical transverse section of the hemispheres, where they are

united by the
"

anterior commissure
"

(o) : the depth of the interhemispheral fissure (p)
is seen below the commissure ; and the shape of the section of the ventricular cavity is
shown at q. A similar section, 3 lines in advance (fig. 9), shows the ventricle (q)
shrunk to the under and inner surfaces of the hemisphere. The section across the base
of the rhinencephalon (fig. 8) exposes the continuation of the ventricle (q) into that fore-
most primary division of the brain.

The rhinencephalon (figs,1&2,r)is as remarkable in the present singular bird for its
large size as is the mesencephalon (fig. 5, b) for the smallness of its principal elements.
The mammalian proportions of the rhinencephalon (figs. 3, 4, r)involves the develop-
ment of the fore part of the prosencephalon, including those continuations of fasciculi
of white with grey matter forming the

"
crura rhinencephali," the homologues of what

are described in Anthropotomy as the
"

roots of the olfactory nerves." Itis that which
gives rise to the semblance of

"
anterior lobes" of the hemispheres on the upper surface

of the brain of the Apteryx (fig. 2,a'), and to the tumid tracts below continuing the
hemispheres in advance of the chiasma and its minute optic nerves (figs. 3 &4, a a).
The prosencephala (fig. 1, a) overhang about two-thirds of the rhinencephala (ib. r).
One may distinguish at the under part of the hemispheres an outer and an inner
division of the

"
crura rhinencephali

"
(ib.r') by feeble degrees of prominence ; but they

are not divided, as in Mammals, by a
"

perforate tract," or by the definite superficial
fascicle of white fibres.

§2. Cerebral nerves of Apteryx.
The rhinencephala occupy special compartments or fossæ at the fore end of the

cranial cavity. The olfactory nerves (Pl. XCI. fig. 2, s) perforate the anterior and
inferior wall of the rhinencephalic chamber by several foramina, but are closely
invested and united by the neurilemma, especially along their upper surface, so as to
appear, for an extent of 8 or 9 lines, each as one large olfactory nerve. From
the underpart of these fasciculi, filaments pass down to the broad ethmoturbinals
(fig.1,ae) ; the rest of the nerves are dispersed upon the septum narium and the middle
turbinals (ib. ai), which seem to prolong forward and to make one huge mass with
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the ethmoturbinals of convolute bony laminae covered with highly vascular pituitary
membrane. The smaller and more remote anterior turbinai (ib. ao), rarely ossified,

receives its nerves from the nasal branch (x) of the trigeminal.
The optic nerve is but one-fifth of a line in diameter, and about half an inch in length

(Pl. XCI. fig. 4, t): its course to the eyeball is shown by dividing and reflecting the
"obliquus superior" (Pl. XCII.fig. 2, o), the "rectus superior" (ib. r), and the naso-
maxillary division of the trigeminal nerve (ib. w).

The fifth or trigeminal nerve (Pl. XCI. fig.1, tr)arises from the ganglionic enlarge-
ment of the macromyelon in connexion with or covered by the fibres of the transverse
crus of the cerebellum. After a course of a line and a half, in which it leaves the
cranium, it divides into two. The upper division (Pl. XCI. fig.1, w) passes forward,
ascending obliquely, traverses the orbit, diving beneath the

"
rectus superior

"
(Pl.XCII.

fig. 1, r), and the
"

obliquus superior
"

(ib. o), sending a filament here to the ciliary
ganglion : it then, emerging at the upper and fore part of the orbit, subdivides. Prior
to its subdivision it rests internally on the dura mater, closing an unossified part of the
cranial wall external to the large rhinencephalic fossa. The branch (Pl. XCI.
figs. 1&2, x, and Pl. XCII.figs. 1&2, x) here reenters, as it were, the cranium, and

emerges external to the cribriform plate by a canal larger than any of the olfactory
foramina. The canal perforates the lacrymal bone, then grooves the outside of the tur-

binal mass (ae), and next perforates the base of the maxillary branch of the nasal :after-
wards, inclining mesiad and sinking into the naso-premaxillary cavity, itgives branches
to the anterior turbinal (ib. ao), attaching itself to the septum narium, near the lower
margin, and becoming lost upon the septal membrane.

The branch (Pl. XCI. figs. 1& 2, y) passes more directly forward, impresses the
outer side of the upper (ac) and middle (ai) turbinais, and is continued more super-
ficiallybeneath the horny sheath of the beak as far as the terminal disk perforated by
the nostrils; it is diminished by filaments given off to the formative membrane and
softer layer of the sheath to its termination at the tactile disk. The division corre-
sponding to that called

"
third division," or

"
inferior maxillary nerve" (fig.1, 6), sends

off two nerves to the muscles of the mandible ; these are derived from the non-ganglionic
origin of the trigeminal: the main part, from the ganglion, is continued forward,
sending offa branch to the outer tegument at the base of the mandible ; it then enters
the mandibular canal (fig. 1,z), and is continued forward to the end of the mandible.

The
"

eighth
"

nerve arises by two sets of roots from the same macromyelonal tract
—

the anterior set of three (Pl. XCI. fig. 1,l),and the posterior one of two filaments
(ib.2) : these combine in passing out of the skull, and emerge at the

"
vagal

"
foramen,

whence the nerve (ib.3 ) is continued further than usual before swelling
"
into the

ganglion and dividing into the glossopharyngeal (ib.4) and the pneumogastric (ib.5;
see also figs. 1&2inPl. XCII.). Ineed not go into the further distribution of
these nerves, as they cease to mark any part of the skeleton.
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Between the origins of the trigeminal and vagal nerves inPl. XCII. figs. 1&2, are
shown that of the "portio dura" of the seventh pair, and the origin of the acoustic
nerve.

§ 3. Cranial Cavity of Apteryx.
Imay here supplement a former Monograph on the Osteology of the Apteryx by a

notice of the characters and foramina seen in the interior of the cranium. The largest
of the foramina is the foramen magnum, which looks downward and backward. The
cerebellar protuberance of the occiput projects a little beyond the foramen; it is
bounded on each side by a venous canal, which, emerging from the cranium behind
the petrosal, grooves vertically the occiput, and again pierces the bone at the upper
margin of the foramen magnum. In most skulls of the Apteryx the right of these
canals with its upper and lower holes is larger than the left. Near the lower border of
the great foramen, on each side the condyle, is a minute "

precondylar foramen;" in
advance and external thereto is the larger

"
vagal

"
fossa and foramen. Above this are

the minute foramina conducting the acoustic filaments to the labyrinth. These are
overarched by a remarkable development of bone within the

"
tentorium," forming in

the dry skull a nearly horizontal plate, 3 lines by 1 line, terminating mesiad in a
rounded and slightly thickened border. Beneath the back part of this plate is a large
venous foramen. The superior semicircular canal raises a well-defined prominence on
the petrosal platform continued into the above-described plate. The macro myelonal
fossa is wide and moderately deep. Itis bounded anteriorly by the posterior ridge of
the trigeminal fossa and by the intervening hind wall of the sella. The foramen ovale
leads from the back part, and the foramen rotundum from the fore part, of the fossa.
The sella is deep and hemispheroid ;it is tapped behind by the entocarotids. The
chiasmal tract rises vertically from its fore part with an irregular aperture on each
side larger than is needed for the optic nerves. The chief peculiarity of the cranial
cavity is the enormous rhinencephalic fossa, divided by the

"
lamina perpendicularis."

The dura mater closing these fossæ is not ossified, so that in the dry skull the turbinals,
upon which the olfactory nerves perforate the membrane to ramify, are here exposed.
The cranial walls show a thin pneumatic diploë above the paroccipitals, but in the rest
of the section they are thin and compact.
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