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is must always be guarded.
to be expected.
are coma, very slow pulse, convul-

Signs of compression and of lacera

caction modify the prognosis.

TREATMEN . treatment must vary with the sta
at which the cas If an external wound exists it
must be treated, as in ordinary cases, according to its
character. General directions for thes » of collapse
are to regu the depressi of the circulatory and
respiratory systems by means of warmth applied to the
body: stimulants may be administered by the mouth if
the patient can swallov r hypodermatically.
Alcohol is contraindicated unl nulation isindicated.

"he stimulants thatmay be u -, musk, strych-

atropine, sparteine, nitrog ycerin, camphor; coun-

;tants such as sinapisms may be applied over the

um and epigastrium or to the calves of the legs.

the patient continues to be un ble to swallow he may

be fed through a stomach tube or per rectum. Black
coffee enem re also useful.

In the stage of reaction stimulants should be w ithheld,
the diet should be light, and the bowels shou 1 be kept
open by purgativ 1 enemata. Darkness and quiet
are essential. When recovery is delay d shaving the
head and the application of cold by Leiter’s bags are to
be commended ; calomel and salines are ben al.

In the stage of convalescence the patient should not be
permitted to work and should be shielded from all men-
tal excitement. Fresh air, rest, and light diet are es-
sential.

Chloral hydrate and potassium bromide are indicated
in cases of irritation. Potassium bromide aids in pre-

- inflammation. There must be no constriction at
the neck: the head must be kept low; the scalp should
be shaved and examined with care, for in fracture of the
skull there are often no symptoms of a concussion for
days or even weeks.

% Railway spine ” or spinal concussion, formerly used to
describe the results of concussion, is a misnomer.

Traumatic neurasthenia may ult: this is similar to
the condition following injuries to the spine when health,
on account of organic diseasé or of overst rained nerves, is
at a low ebb at the time of the injury. Traumatic in-
flammation of the brain or of its membranes may result.
Abscesses may also follow.

Cerebral irritation is a condition sometimes following
concussion. Its symptoms are probably ow ing to bru
jne of the frontal lobes. The patient lies on the side
with the limbs curled up and is unconsciou He is rest-
less and very irritable; the eyelids B & : the pulse
is slow—from 40 to 50; there is an absence o1 heat in the
regions of the head and spinal cord ; and generally there
is incontinence of fzeces and urine.

This condition may continue for as long a time as th
weeks. The patient then extends the extremities and
sumes the supine position. The temperature becomes nor-
mal, the pulse more rapid, and recovery may supervene.
On the other hand, the mind may be permanently affected.
There is absence of memory during the illness.

The findings at the autopsy table have been substan-
tiated by the animal experiments performed by Keoch,
Fiehlene, Wittkowski, Albert, Goltz, and others.

Emma E. Walker.

tions in the st

BRAIN. DEVELOPMENT OF THE.—The develop-
ment of the brain is bound up with that of the nervous
svstem at large. While in the lower animals the nerve
cells appear scattered or grouped in various parts of the
bodv. and such scattered ganglion cells a > found in even
the highest animals, yet it is characteris ic of the central
nervous system as found in vertebrates that the nervous
structures are collected into a common agg ate which
contains only such admixture of othe than nervous
tissue as may serve to protect, support and insulate the
latter. It is obvious that the ordins regetative func-
tions of life and many adaptive processes may be i
factorily pL‘Y‘f(ll'lHt‘(] without a nervo stem as such,
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as may be seen in the higher plants. The development
of a central system, then, is an indication of preparation
functions than those of nutrition and me tabol-

.n of complex adjustment to the environment.

Eari taages. — .+ the egg has been differentiated
into an animal and a vegetative pole and after the vegeta-
tive cells (by a process ( invagination or substitute for
it) have acquired an internal position, the cells remain-

the periphery (ectoderm or epiblast layer) repre-

iments from which are to spring all the cells

-orans not only of the central nervous system

but of the sensory apparatus which forms the avenue

from the external world to the c al system. The

ectoderm also contains, of course, the forerunners of the
cells of the epide at large.

In general, the liments of the central nervous system
collect in a broad longitudinal band extend $ the
dorsum of the embryo, whil i E

ans exhibit a tendency to be ar ed in one or more
ser : ither side of the central band or medullary
plate (Fig. In lower, especially aquatic, forms this
lateral sensory band is evident in late life as the series of
lateral-line organs, and it is plain that some or all of the

h the Neural Plate

1:; hy, ento-

plate ; ne,

I al > s anchno-

pl . (2 and I ! . 4 the rudiment of the
spinal gar s

organs of speci r the same r of serial
arrangement, the ear in particular betraying relation-
ships to the lateral-line system. (Compare Vol. L., p. 627.)

The Neural Plate and Tube.—The neural or medt \
plate is supported from below by a band of cells derived
from the original entoderm which separates from the
latter to form a solid rod (perhaps theoretically a tube at
one stage), called the chorda dorsalis. The medullary
plate grows more rapidly than the adjacent ectodermal
tissue, and thus forms a raised border on either side with
a groove in the median dorsal line. This medullary
groove is continuous behind with the lip of the blastopore
or opening left after the invagination of the entoderm.
As the lateral rocins of the medullary groove rise
higher above irface (both nervous and epidermal
portions participating in the growth), the groove is trans-
formed into a tube. 'The concrescence of the lips of the
fold begins at a point corresponding with the site of the
future midbrain. In the vicinity of the blastopore the
groove may remain open for some time, and there is formed
a direct communication with the primitived tive tract
through what is known as the canalis neurentericus, a

*These and several of the following cuts are introduced without
change from the article by Professor H. ¥. Osborn in the former edition.
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communication that is disturbed only by the final closing

of the blastopore. At the cephalic extremity also the

closing of the tube is long delayed, and there is left an
opening called
the neuropore
communicating
with the exteri-
or at the front of
the head.

In bony fishes
and other verte-
brates whose
eges have much

the tube

y be formed

t as an ap-
parently solid

1ls, but
the final result
is the same.

At the cepha-
lic extremity of
the digestive
tract, which at
this stage ends

FIg. 82 in a blind sac
bryo, to Show 3

separated om
the pharyngeal
agination by the portion of the ectoderm known as
ptum of Remak, is a region of fusion called the
reuniens. Here the cephalic end of the chorda,
the base of the brain
tube, and the angle of
the enteric cavity tend to
adhere temporarily. On
the cephalic side of the
septum the ectoderm
gives rise to (an appar-
zle) median in-
vagination which ex-
tends dorsally to meet a
similar outgrowth of the
infundibular region of
the brain, combining
with the latter to form
the hypophysis or pitu-
itary body. On the op-
posite side of the p-
tum a somewhat similar
outgrowth from the
cephalic dorsal angle of
the digestive tract forms
the so-called Seessel’s sac, which in some cases seems to
connect with the cephalic end of the chorda. In birds at
least this sac is distinet from the chorda which suk

FIG. 524.—Later Stage of Hypophysis.

ews chorda€.

Fi6. 825.—Mlustration Showing the Relation between Chordal Sae,
Alimentary Canal, and Brain Flexure in Opossum. ( From Selenka.)

quently degenerates and leaves a convoluted thread-like
vestige behind it that is closely connected with the site

of origin of Seessel’s sac. The latter, after the breaking
through of the septum, comes, in birds, to lie in connec-
tion with the base of the hypophysis (Fig. 823)

This region seems to mark the morphological front of
the medullary tube is often open at front,
ropore (Fig. 826 Gradually.the tube ex-

tends cephalically, and the base and roof unite along a
line a part of which becomes that part of the base of the

F1G. 826.—Brain of Torpedo, to Show the Neuropore, 71.p.

brain occupied by the postoptic and preoptic recesses,
the remaining part being the lamina terminalis (Fig. 826).
The portion of the brain developed cephalad of the area
renniens, i.e., in front of the cephalic end of the chorda, is
called the prechordal as distinguished from the remain-
ing, or epichordal part of the brain, and is morphologi-
cally different from the latter. In early stages of the de-
velopment of the brain tube it appea segmented, and
many attempts have been made to prove that these seg-
ments, or neuromeres, have a morphological signific ance
and that they corr ond with the segments discoverable

in other and especially the mesodermal tissues. It has
also been supposed that evidence of this primitive seg-

ptic
tera.
letters as above.

mentation could be seen in the arrangement of the roots
of the cranial nerves. On the whole, however, it must
be admitted that, while it is not difficult to detect the
segmental arrangement in the epichordal part of the
brain, the prechordal portion either was not derived from
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by His basal plate and roof ]v?ili" l'f‘—“i?‘—“'“:"‘l.‘};”"l_l.-"—v.]f ; laris with a cephalicex- | a paired body which becomes apparently single by

I they are rather lines or zones than plates. On either side tension, the Trecessus : the concrescence of the two halves. This is the cere-

| r Z optic and a caudal | bellum. In amphibia the cerebellum remains obso-
prolongation, the reces lescent and its development varies greatly in the differ-
sus infundibu ent groups; but in general it can be seen that the
Te opticus is di- | relative development of il C is commensurate
vided into the preoptic | with the necessities for motor co rdination. In birds,
and the postoptic divi- | for example, it is highly developed, while the brain as a
sion by the chiasm. At | whole remains upon a rather low plain of development.
the apex of the infun- Immediately cephalad of the cerebellum is the velum
dibulum is the place of | medullare anterius or valvula in w hich the fibres of the
the pituitary, while the | fourth nerve ultimately decussate and from wh there
tuber cinereum with its | is developed in many fishes a remarkable inv: gination
olfactory tions | into the cavity of the midbrain known as the volvi
develops behind the in- | The roof of the midbrain becomes thicken
fundibulum. In am- | and divides into a cephalic : a caudal
phibia the infundibu- arger or tectal portion in
lum is produced | hemispherical pr jections connec 3 3 2
caudad to form the issure and receiving the fibres from the optic br
saccus vasculosus. In 2 X ions of the optic nerves. The caudal por

fishes the so-called lobi Jlid structure, and is composed of a mass of nerve cells
i 1i a dorsal and a ventral zone, inferiores appear be-
respectively undamental and alar zones or plates. PIG. N 3and 27) .— |views hind the infundibu-
: . \:‘1‘[411: th i lum, but these have no
5 Sriaout = ) relation to either the
tters as above. infundibulum or the
cinerea, as has been
supposed, but are diverticles from the w alls of the pes.
2 : - s Roof of the Brain.—The dorsal walls of the brain nat-
a segmented rudiment, or, if so, it has suffered such | - 3 3
complete alteration as to prevent the identification of
the neuromeres.
lam.berm In vertebrates the por-
ST tion of the medullary tube
destined to become brain is
divided at an early stage into
three embryonic v les, the
forebrain, midbrain, and hind
brain respectively (Figs. 827 : el Fic. 831 —Embryo
and 829). Inall higher verte- flexure: B f a Still Later

T
brates the midbrain is the site | 0 5 age. Fic. S37.—Median Section of Embry« Acipenser Sturio, Forty-Five
of a very important flexure | Hours After Fertilization.

which formed at an ez The fundamental plate is the site for the development of x : 3
embryonic stage and causes the motor cells and is the zone of origin for the ventral urally develop more rapidly than I.ll(_‘ base. The roof of
the forebrain to assume a ven- the hindbrain for a large part of its length fails to de-
tral position with refere e to 7 1 velop nervous elements, but
the remainder of the brain. | 7S¢ L remains membranous and
The division into three lobes . wl & forms the velum medullare
al View of Chick homol us with the vesicles | ! e R posterius or lfllr-s This mem-
Hours. ; place in soms ) L - brane becomes associated with
Lam. of the tube, | g =L Y = 1 \ a rich plexus >
minalis ; F-b.. fore- s - oked upon ‘ =, ) and together these pene
brain ; Op s tic vesicle o 5 g > 2 g : 3 - S | e s e £ -oh G —uiaver is
M-b., :mgilmun: 1., heart. as f i nce of retardation | y ! 7 ; e 11_‘?' cavity of_ the hindbrain
development of the o 0 i (fourth wventricle), and fur-
tube and is of no morphological significance. g8 " Pt - tn}}]\l}; ll"'}_lt1 \"]: scular supply to
Embryonic Brain Zones __After the closing of the £ gion.

mpmn

e

e

z The triangular
form of the velum, where its
sides conver to the poin
where the s etes meet,
has given 1 the term
calamus for this locus. Ceph-
alically the latero-dor sal walls of the hind-
brain thicken : are reinforced by out-

rain (20, of a bird : 21
kovics.) fri, Fron-
rietal 1ok

Fic. 830 ( . 30 and 31). SV . th€ Forebrain M : Z 2 FIG. 840.—Similar Section of Larva, Four Weeks Old.
of a Rabbit, Showing the t le quadri : L edulla oblongata ; pre. be - . 5N CLe - 2

Rudimentary Parts of the dlliker.) recessus late ; sl fiss ; spn, spinal cord { - Z seription of Figs. - Cerebellum ; ca, precojumissura: cc, eommis-
ysis; opt!, primary optic v : 2, 3, ., temporal lobe. r letters as above. sura cereb . fasm and commisSnma, postopticse ; ep,

L ¥
; €8, Illp!‘nmvtmni mmissura debil . cerebrum 3
1 : : : . p 1ysis ; ep? h, hypencepha i ibuls
medullary tube the dorsal and ventral median portions | or motor nerve Toots, while the alar plate includes the { g . ; B };;‘:F.":; P‘;!:"‘Phi infundibular re-
are thinner than the ls teral walls and have been called zone of the sensory roots. - z M_—lt“,-‘,mpm o et = -
- —— That part of the base of the brain tube which is adjacent roof of dienc :

rtilage ; 1o, lobus olfac-
uth 3 . metencephalon ; p, preepineal
- (p : pd, plica dorsali i

I ni f s an expansion in a ventral, cau F1G. 838.—Simil i Emb ixty-Fi median olfactory plate : :essus opticus ; si, sinus po
. - . S : . to the area reuniens forms an expansio! £ e € © . 838.—Similar Section of Embryo, Sixty-Four terminalis : tp, tuberculum us: v, prosencephalon ;
i e tify eléven neuromeres in the brain, five v Qs = e 3 e - = tion of Embry ninalis : p <oy cephalon ;
ey na B e e dal, and cephatic direction, giving rise to the fundus bast Hours Afler Fertlization. the forebrain.
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embedded in a stroma. Thisnucleus tends to drop below
the surface, and it is probable that in it are found the re-

flex connections for the optic apparatus.
In mammals the roof of the midbrain is occupied by
two pairs of eminences, together constituting the corpora
e optie

FiG. 841.—Late View of the Brain of Adult Petror
Epiphj . hem, hemisphere ; optic lobe, opti

guadrigemina, and the representatives of the tectum seem
to be scattered among several adjacent parts of the mid-
brain walls. This isaregion especially in need of study.

coe
olf.

Immediately cephalad of the tectum is the pe stcommis-
sure in which decussate part of the fibres of the do
longitudinal fasciculus. The roof of the forebrain is
divided into a
M-b- cephalic and
a caudal p«
by the eva
jon of the
physis.
latter always
arises just cau-
dad of the su-

but
form rela-
£

In snakes

omes high-

\ ascularized

and glandular,

while in mam-

mals it appears

to undergo ret-

rograde meta-

morp hosis.

Near the supra-

commmissure,

in the roof of the

first vesicle,

there develop

cluste of cells

forming the ha-

benuls These

nuclei are asym-

e metrically de-

optic ve Y in: A auditory veloped and

vesicle ; H., hear pharyngeal clefis. sustain some re-

lation to the pin-

eal. From them or a group of cells closely associated

Meynert’s bundle (fasciculus retroflexus) Another

mass of cells, called the subhabenular nucleus, arises in
the deeper walls nearer the ventricle.

Cephalad of the supracommissure the roof tends to be

membranous and gives rise to various outgrowths in

different groups (the paraphyses) and to an ir growing

¥ic. 843.—Human Embryo 4 Mm
ready ¢
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{ FiG. 8486.—Embryo (Older 843) Seen
M-b., Midbrain; Hem., he 8 olfactory
cerebellum ; Med., medulla; H. 1 £

by fourth ventricle; E, auditory

numbered.

| Fie. 844.—Human Embry Mder than Fig. 843 ., Midb in; Med.,

medulla oblongata ; cervical (or nuc
forebrain ; Olf., olfactory pit.

3 F-b.

| velum which with its vascular associates gives rise to the

choroid plexus. Through this portion of the roof, con-

FiG. 845.—Similar View of Earlier Embryo. ch, Chorda dorsalis.
ot letters as above.

necting the two sides, there pass, first, the hippocampus
commissure or fornix, and, in higher vertebrates at least,

V4
Hefrs

as Trans

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. Brain,

Brain,

the corpus callosum. The lamina terminalis contains the
pru(‘()l\umssun‘

Such. in brief, is the course of development of the brain
stem, but we may pass to the consideration of the several
portions separately

The Forebrain.—At an early stage the lateral walls
of the forebrain evaginate on either side to form the

F1G. 847.—The Brain of a Human Embryo 20 mm. Long.

primary optic v >, which give rise in time to the
retina and the choroid coat of the eye (Figs. 829 and
830). For some time the brain vesicle remains in com-
munication with the optic vesicles through the hollow
owths, and in the amphibia the optic
remain hollow though clothed exteriorly with the

f the optic nerve.
connection with the brain is near the base ceph-
alad of the infundibulum. Cephalad of the points of
origin of the eyes a second pair of evaginations form

FIG. 848.— Diagrammatic Median Section of the Brain of a Human
E ryo.

the rudiments of the hemispheres. These spheroidal
pouches, separated from each other by the lamina termi-
nalis, rapidly increase in size and soon outstrip all other
parts of the brain. The communication between the
ventricles of the hemispheres and the remnant of the fore-
brain vesicle is at first direct through the portz, but at a
later period the two port= come 1o open into a median
Vor. IL—18

recess narrowed off from the first vesicle and called the
aula (see Fig. 860). What remains after the development
of the eye vesicles and hemispheres is the thalamus or
diencephalon, while the hemispheres collectively con-
stitute the prosencephalon. (Another usage embryces
the thalamus and hemispheres under the term prosen-
cephalon and applies the term telencephalon to the hemi-
spheres.)

At first the walls of the medullary tube are apparently
nearly homogeneous, but after the separation of the vari-
ous outerowths the rate of development proceeds very
differently in various parts. Thus, in the walls of the
hemispheres certain areas develop with great rapidity
while others are retarded. In the basilateral walls of
the hemispheres especially there develop masses of cells

on the Upper
(s 3 No. +(l|[ at
it the middle

enth month.
f . ,-t. Lrnmalis

jor; gp. -
intrap. pos -
8. parieto-oceipitalis ;

which give rise to projections into the ventricles (R
829 and 830). In this way a distinction is produced be-
tween the axial lobes of the cerebrum and the mantle
portion. From the axial lobes arise in mammals the cor-
pora striata through which pass the bundles of fihres
from the cortex to lower centres and from the cord and
lower parts of the brain to the cortex (see Fig, g§59)
Elsewhere in the cerebrum the development tends to
cause the cells to collect on the peripheral aspect, and
thus is formed the cortex cerebri, the most important
portion of the brain from a psychical point of view
though from the physiological standpoint it may seem
an epiphenomenon or afterthought. :
issures of the Cerebrum.—As a result of the rapid and
unequal growth of the hemispheres they are at first
bodily flexed about a horizontal axis afforded by the line
of attachment to the axial portion of the brain, The
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first result of this flexure is the formation of the Sylvian
flexure and fossa. This is one of the most important
landmarks in the brain, giving rise to a depressed region
of cortex (the insula) covered by flaps (the opercula) and

FiG. 850 (Nos. 44 to 47).—The Deve
Sides e heres.
twenty weeks ; No. 46, at twenty-three we
the seventh month. Anterior branch of th
g. temporalis superior ; T2, g. temporalis infe
superior. (Ecker.)

marked in the adult brain by the fissure of Sylvius.
Here is located (on the left) the motor s h°
(Broca’s region). On the dorsal surfac

the dorsal margin obliquely toward the fi

js the compensating fissure of Rolando (sulcus centralis),
the convolutions adjacent to which contain the most im-
portant centres for voluntary motion. By means of
these landmarks the “lobes” of conventional anatomy
are indicated at an early period. Instead of going farther
into details as to the sequence of development of the
fissures and convolutions we venture to quote from Dr.
J. D. Cunningham,® who, in the “Memoirs of the Irish
Academy of Science” bearing his name, gives an ex-
tended account of the comparative development of the
surface anatomy of the cerebral hemispheres. We con-
dense from this work the follow statements:

Complete Fissures (“Total-Falten ”).—The transitory
fissures which ap r in an early period of the develop-
ment of the hemispheres are distinguished by the fact
that they are a result of a series of deep infoldings of the
thin cerebral wall and form shelf-like projections into
the ventricles.

Under normal conditions none of the fissures which
appear on the lateral aspects of the hemispheres persist
in the adult, though in the ape two at least are persist-
ent. Upon the mesal aspect, on the contrary, the cho-
roid, a portion of the arcuate, and sometimes the parieto-
occipital with part of the calcarine fissures persist. The
choroid and arcuate appear as early as the fifth week.
The choroid fissure occupies the lowest limit of the mesal

* * Contribution to the Surface Anatomy of the Cerebral Hemi-
spheres,” J. D. Cunningham, Cunningham Memoirs of Royal Irish
Academy, Vii.
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wall, reaching the porta, cephalad, and extending caudad
nearly to the extremity of the temporal lobe. “Though
not at first occupied by blood-vessels, and therefore not
formed by them, its walls do not develop into nervous
tissue but remain epithelial and are occupied by this pre-
plexus. The fissura arcuata (Ammonsfurche of Mihalko-
vics) makes its ap pearance on the mesal face of the hemi-
sphere at a higher level than the choroid fissure, and
while it extends, like the preceding, into the temporal
lobe, it also passes cephalad into the frontal region. That
portion of the hemisphere which lies between the two
fissures mentioned is termed the arcus marginalis, in con-
nection with which are formed the callosum, the gyrus
dentatus, and the fornix.

The caudal part of the fissure arcuata is retained in
adults as the hippocampal fissure, and gives rise to the
elevation in the floor of the descending cornu known as
the hippocampus ms = i

The remainder of the complete fissures are transitory.
The mesal wall of the hemisphe being thicker than
the outer, the transitory fissures there first appear. They
may appear as early as the eighth week, and reach a
high degree of development only after the tenth week.
Their maximum development is reached between the
periods when the fornix and callosum appear, i.e., near
the beginning of the fifth month.

On the mesal aspect of the hemispheres the transitory
fissures, which vary in number, radiate from the arcuate
fissure toward the free border of the hemisphere, and

FIG.
pheres.
), twenty-three the end of the eighth
B i f, £. fornicatus ;
83 ; t3, 8. tem-
lis inferior; %, s. oc ipito-temporalis inferior ; T, g. occipito-
poralis lateralis ; T®, g. occipito-temporalis medialis.

others, lying between them, but not connecting with the
arcuate fissure, appear near the margin. The
number on each hemisphere appears to be eight.
The primitive fissures which bound the cuneus are the
precursors of the calcarine and parieto-occipital fissures.
As the wall of the cerebral vesicle thickens, and the
hemisphere elongates, the stellate fissures become de-
tached from the arcuate fissure and gradually disappear.
Upon the outer aspect the arrangement of the fissures

usual

is also radial, with the Sylvian fossa as the centre, but
these fissures usually do mot reach the fossa. There is
frequently an additional fissure occupying the place of
the future Sylvian. In some cases the precursor of the
calcarine is carried horizontally around the occipital pole,
appearing on the lateral surface as an external calcarine

It is regarded as probable that under abnormal condi-
s when the callosum fails to develop, the transi-

\ sures may persist to a certain extent. The fact
emphasized by Sir William Turner, that in Maecropus,
where the callosum is rudimentary, the radiating issures
resemble those of an immature human brain, is at least
susgestive that the development of the losum has
some effect on the disappearance of these fissure

Dr. Cunningham fully agrees with His and Kblliker
that the occipital lobe is due to a gen ral growth and not
a local outpouching of the hemisphere; its peculiar form
is due to the transformations produced by axial flexures

especially the pons flexure. This ba Kward thrusting
of the posterior part of the hemisphere is chiefly re-
sponsible for the preservation of the precursory calcarine
and parieto-occipital fissures. The temporary fissures
are in all probability peculiar to primates, and appear
prior to the appearance of a distinet occipital lobe.

The parieto-occipital and calcarine fissures form upon
the mesal aspect of a posterior part of the adult hemi-
sphere a >— shaped figure. The stem is directed
obliquely ventrad and intersects the gyrus fornicatus.
The parieto-occipital fissure forms the more direct con-
tinuation of the stem, and continues on the ectal surface
as the external parieto-occipital fissure. The calcarine
branch passes toward the oc -ipital pole. The stem is
called the anterior calcarine fissure. The apex of the cu-
neus gives off two deep annectant gyri—the rus cunei
and anterior cuneo-lingual gyrus. The gyrus cunei forms
a barrier between the parieto-occipital fissure and the stem,
while the gyrus cuneo-lingualis anterior se parates the
stem and the posterior part of the calecarine fissure.

The calcar (hippocampus minor) is formed wholly by
the stem or anterior calcarine fissure.

In apes the calcarine fissure is deep and much more
stable than the parieto-occipital. In the chimpanzee the
gyrus cuneus is on the surface (a condition found in 3.9
per cent. of human brains), while in the orang and gib-
bon the cunei may be on the surface or at the bottom of
the fissure. The gyrus cune never absent. Cunnir
ham believ that the whole calcarine fissure of anth
poids corresponds to the *< em” of the human calcarine;
or rather, the whole length of the precursor of the human
calcarine is the equivalent of the ape calcarine. The
posterior calcarine of man is of later origin and takes the
place of an abolished portion of the original fissure. The
cuneus of the ape does not have the same morphological
value as that of man. Only the cephalic part is present
in the ape; the caudal part is absent or blended with the
gyrus lingualis. In the ape the entire length of the cal-
carine fissure is on the tentorial face of the hemisphere.

The posterior calcarine fissure is distinet from the
“stem ” in origin, the latter beinga * complete fissure”
and having unbroken continuity of existence with the
fore-part precursor.

T'he Occipital and Parietal Indices are the distances along

rin of the hemisphere inte pted by the

B of the external parieto-occipital fissure and

sure of Rolando respectively; in the first case the
measurement being taken from the ccipital pole, in the
second from the parieto-occipital intersection, and both
these distances being given in terms of hundredths of the
entire length along the dorsal margin of the hemisphere.

For the human brain the following averages are given:

; P. index,
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For apes the following table is given:
..0. index, 23.2; P. index,
Hamadryas ..

Cynocephalus
Mangaby. =
Macagque.
Cercopitl

The low parietal index and high occipital index are in-
structive features. In low apes there is an enormous in-
erease in the occipital portion of the border; whereas in
the hich apes the amount of increase is smaller. The
relative s of the parietal border in high apes is
due to the relative increase of the occipital and frontal
borde In low apes the reduction of the parietal por-
tion is entirely due to the great size of the oecipital lobe.

The following summary is reproduced verbatim:

i. At an early period in the development of the cere-
bral hemisphere a series of deep infoldings of its thin
walls make their appearance. On the exterior of each
hemisphere these show in the form of sharply cut linear
fissures.

o (ertain of these fissures are permanent; the great
majority are transitor

3. The transitory fissures, with two exceptions, have
disappeared by the time the corpus callosum is fully
formed.

4. A deficiency of the corpus callosum is associated
with a persistence of the temporary fissures.

5. The temporary fissures indicate an important stag
in the growth of the cerebrum, and are apparently asso-
ciated with the mapping out of the occipital lobe.

6. A quadrupedal pause in the growth of the cerebrum
brings the skull capsule into antagonism with the growth
of the hemispheres, and, in consequence, the wall of the
cerebrum is thrown into folds. These folds disappear as
the occipital lobe assumes shape, owing to the expansion
of the cranial cavity, and a restoration of growth har-
mony between skull and brain.

7. Consequently it is only in Primates, which alone
possess well-developed occipital lobes, that transitory in-
foldings of the cerebral walls in all probability exist.

The two transitory fissures which do not disappear
before the full development of the corpus callosum are:
(@) the external calcarine, and () the external perpen-
dicular fissure of Bischoff. In point of fact the latter

ure does not appear until after the full development
of the corpus callosum.

9. The external calcarine fissure produces an infolding
of the outer wall of the posterior horn of the lateral ven-
tricle, which presents the same direction, and lies imme-
diately opposite to the true calcarine infolding, or the
calcar av

10. The fissure corresponding to this in apesis, as a
rule, permanent, and in some species its anterior end
forms in the adult a bulging on the outer wall of the
ventricle. ¢

11. The external calcarine fissure disappears before the
sixth month of feetal life in man.

12. The external calcarine fissure is present on the outer
surface of the foetal cerebrum from the beginning of the
fifth month to the end of the sixth month. i

13. It is a complete fissure and corre ponds to the
“ A ffenspalte ” on the ape’s brain.

14. The “ Affenspalte ” on the ape’s brain is also a com-
plete fissure, and presenis a well-marked bulging on the
outer wall of the posterior horn of the ventricle; but,
unlike the external perpendicular fissure of the human
feetus, it is permanent.

15. Certain fissures, therefore, which are complete and
temporary in the human brain, are complete and perma-
nent in the ape’s brain.

16. The complete permanent fissures in the human are:
(@) the fore part of the calcarine; (3) the hinder part
of the fissura arcuata; (¢) in many cases the parieto-oc-
cipital: and (d) in some cases the midcollateral. The
Sylvian fissure is not a complete fissure.




